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NEEEPANIOTO-TEOXIMUVECIME KPH ™ P4 BOL B PANOHOCHOCTH
B.®», Eapa6anos, Nerverpan, CCCP

Ilpm ensrre norewnnanrsol soashnnvoRCCHOCTE PPEARTOVRHEY
AETPYAUN M CRAAAPHHY C ®PUE Aa0frEfDAVETORHY W TEeAIFTORNX PVRO-
NMPOABACHP!, B FACTOATEE BPAYH “Orve (NTEH VCNONB3ORANN CISXVD-
MAE MAREDASOTO=NROXFUMVTACHAE HDTISTAR:

1. BonsdparorocvHe PDoNPTORTH 8 CDETFReM, ¥AR TDNRAXO,
XANARTEPHIVOTCH (ONLE RNCOWWM, maw FIANDTYOROE, CONCPTAFIEM RONB-
fpnua,

2. lMopopoofipasynrus wraropan ROTBANANOMOCHHY HHTpyani#,
HE AATPOHYTHE NOCTMATNA~HORCYNMY ANO-CSCeaAv¥, 710 ChARAMeYED ¢
TAKVMY ¥8 YAUODATNMA NOPVYIOHOCHHXY 7vnpyamd oforaneny pOTBADA-
MOV, coormererrenre:s 1 - nrarvorraz - a 1,5 poan, 2 - wnnneani
monenod mnar - 8 1,5-2 pasa, 3 - porenns ofuanwa - p 2-2,5 pa-
38, 4 - dporir - B 4-5 paa,

d. BOHN OHONOEMARIMNX RAMEUEHAY BONEADAVHTORHE “6CTODOT-
ReRyE xapanTrepRraynrCa AArOFONePHELVE Bauwsushrger 00CTRRA ¥
CRoieTp QUArAPTHX WX UMPHAPANOR,

4, CocTap BIORL OSDAEACHAHIMX B 2TVX ACHAY “MHAGDANCOR -
CREeTRIHX CHrx, MANDPOTVAWHA, ANBSMTA, Tnonr-a, Ana~wtn, HKTRODPATA,
KENRNETA, BOAGAPAMNTA, meenpTa, CUxbiRson - tocRelimBEy ofpAnom
CBARAE € COCTAROM WCXONENX /rratasweazpvevur/ nopon ©1 apanafier-
BYDMEX HA HUX PACTRONOR.

5. CapoHorpa s¥ORE Ainaaonanmyr B aovay roolaeapantay
NRHEpaNOn B HONPARTEHRT W D I0WOCTHY wEaar ﬂn"n"pwnpﬂﬁ " TR0~
MOPAHO MEFRNTCA, OTPATAR RTONVA OARWEUTIATO RDOVE B TORORRA
nporexanua /Moran", "crarra"/ enrmro crovscen <urenATONSPANO-
RANNA.

6. Niponece oworormnihno¥ "DAHAARPAA“TE COTPNRORINCTOR
BHCROSOXEEHRFEN, MePOPACTIRAAATARFAY X apInCOV R TRIHRINE PNaTRHH
UVHepAN LHOTC RemectTna, Kpormewe, wapavsmaArmaAvyRImPS OCTADTATIA CNC-
TABNADMEX €r0 KOMIMOMePTOR R HOCAPTOATrVNORATTHY BOAN® ¥t npedae-
HOX MOT'YT QIVZETH MOKCYORNM ¥ OTOFOUPNM TPFRIEATOV "READANUAA-
o raasvorrniicHOPHNY PYROTORnasTrl

7« CrapHORC-MEENPTONHE “ACTONOTREANFE TADANTENIAY DT CH
ARNTOrFUHNYE Aaxorovepyocta . fInArrcenw CRAPHOOSDTAORNTI"A CO-



TPOBOXAADTCH B ANCCH OTPOMHNME TO CROMM waCMARAY MPOTEcear:
IePEeNACTID2LRNSHVA “FHepansyero moamecrna, B xone TOCNenENy,
TRA2BFHY OFPAR0’r 38 QUeT CoprmaTiia-pry TANTHOYIER0R B AutRAo-
TEIANKE NHPOKCEHOR, BHCROSOXMASTCA wANLOUY - Pranumi oeanuTens
BOXBENPANA B JAAFANY verennAvr, JCo%eR0CTN TROXMNMEE RONEADANA ;)
KOHTAKTOBO-KSTACOVATHIRCKIX Y2 CTOPOFTCHNAX VFAAHBADT H2 NOAMOF-
FOCTH JOFARP3ATKEA 60PATONGC TEETVTORONO ODVIAHWA, B OCHORHOM
TOHXO3EPHI CTOr0, HACOrPRTUPORANFOTO, WR TONEXO B ¥nDAOHATHHX
TCPOAAX, HO R B VOACTAKAX PAABATFA MAIADKO-MUNOTQOTIAANT * i
nerofirNY CrAPYOR W R CHAPEORO-TNAYI2PORNR yraeTHAX M2 CTOpOX-
rern,

8. Cocran u cmoflerma meeimra TrHOMODAEN. KoHovnne pann-
HYE CcrOommenNf weaxrra, enoSoarono Wy npwreced, vradHmant §a
€ro nepeoTRoEAnNre, CONPONOEAARMEACH, ¥A¥ § B CAITIAR "TPUPUX MH-
H2pANOR, ynpomengew cocrTann. TDMPERCTRHTEHC cpodormn meenvTA
noaBOorMAT FA¥ pDAApnforare apocrof W ofnerocrvunui METOR ONeE-
XY ero CoxnpFam-Z B DUAAX.




NEPCOEKTYBN CO3NAHKA ECTECTREHHON KIACCHOMKAIUKM MIHEPAIOB
' 6. Boxwt Mocupa, CCCP

1. B ocrony npennaraeyol ¥naccCHAMwanA¥ XPUETECPEX Coe-~
arHeHpd monowen nmeproayoecxkvi IAKOF XUMYTCCHUX DNEVMEeHATOR
/N2%X3/ B mopre panmepEyrofl Mewpermesncexolt radmunH. MEEepanu
ron®HH B Eee "mnomnrscs". e ¥x mnacendmyawy He rvpedyercA
PaspaBtoOTRE OTACNEHON CHCOTRWN.

2. Awanwa meropum coaganma [CXD, Padsorw xo ‘fermnerneepa.
OrxpuTre nenrOnWoecKoro aawowa. [PHAHAKW, TOXOXEHHHE B OCHOBY
knAccHdANANTH. Paasnrtne cwerewn noare Mewmneneesa,

3. BEerecrsensHe W MCORYCTBeRHNWE wraccendnmwranwm, [13X3, waw
npreep ecrecrsepnoll kraccrAmwanvu. Tpm tuma orHomenv#d werny
ANEMOHTAMK MHOXECTRB, B TACTHOCTY MEXAV KPHCTANINTRCKFAME XUMW-
TecriMy coenwEeRvAME /B ToM unere wuwepanavn/. 06 wApmRmpax
TREPANX KDPCTANNATASCKWX BEMECTR R CReTe ofmell Teopwm CcucCrew.

4, HKnacommmranng XPvugeckwy nemecrs or bepnenuyca no
wamEx nueil. Orsomenwe wmerny TOWETHAMN merann ¥ weweramn., Ye-
JOREAR 7 -06pA3FAA TPANVOA B nepronnuecrold rabtawne xWMMwec-
¥¥X SAEMEeHTOB, NPOXOZAWMAR Mo cxenymmnw sgemeHtay: B-5i-Ge-Sn-Bi
? IeNAMAR MPOCTHE REMECTRA' W IVMAUECKNAE JHIEeMeHTH HA MeTannH
W HAMETANNH.

5. llpeararaexans TEPMUHONOTPA TAKCOHOR ANA KIACCHBEHA-
oAR xXusmnneckux coenvAeurt. Mepawe /pucmne/ TAKCORH B KAACCH-
HhEIANPE XMMWOECKMX coepveEenvit W, B wACTHOCTW, MHHEpanop. )

lloraATre B¥AA B APYIYX HYSOAX TAKCOHOR KAACCUOMKAOVE
My Fepanon, llpvvep PA FR3MWE TAWCORH - KAACCHAMKANUA MPHCDANb-
HHX BHIOB B ceumelerse muporceHOB. [[poMexyrourHe TAKCOHM.

3aunwuenpve, [IpyaorAw, MO ¥OTOPHM KMaCCUMAKATNUNA MEHEDPANOR
cxopee uoxer crark "ecrecrrerErRofl”, wvewm GoraFMweCkAad, I0OOTOTH-
UL CHAR M TNVIUE CKAR RIACCHAMKANUA,




BO3MOEBAA POJL PEANBBON CTPYKTYPH MUHEPAJOB B
PAHHUX 3TADAX AGVOT'EHE3A
HJ, Janugec, Hpxyrex, CCCP

B passnrme ugzet BE. M. Bepmagcwxoro ¥ I, Bepranra cnexama
NOOHTRE PACCHOTPEHNA MEeXAHWMAWA Mepexavwr WEPOPMANEN B UEenw:
reoxuMiye CRH8 NPOmecCH - PEAThHOE@ WWEEepAr0oofpa’oRaHRe = 6WO-
chepa, BosHMRHOBEHWE ¥ 2BOADPOVE OCMOXHMMTE CRAX TpPOmMeccom, (HOpM
EMIHM HA HAYANBHHX STANAX A6WOreme:a onperemanncs cmenmpmrofl
reoxvuAve CREX Npomeccos paEmEAx crapnil passmrma Jewnm, Tecmoe
CTPYKTYPHOE E JYHKROHOBan:rHOE exmmcTs0 rocHolM B xEmOM warepEm
/B, Bepmajgcrull/, orpaxesmoe B $aHEPO308 B COrJN&COBAHHOCTE
0HOC)epH W MWHEDANEHOT'O MWpAa, yRA3WBAST HA CTOTE ¥ TACHYD WX
CBA3» HA npegfmonormveckux aramax,. [foaroMy ARTYANEAH MOHCHW
KOHRPETHHX MEeX8HW3MOB AGHMOreHela C ywaCTWeM MWHepATOoB.

I, Bepranou 6HAO MPEeANONOXEHO, WTO TAVFECTHE “(HASDANH
MOPMIF CIYXHTE ROMNSHTPATODAMY 1MEeDPBUYHHX OPraHEYeCKREX COeanEe-
"HEll, Yyer peansroM CTPYRTYDPH MWHEDANOR NPHBORET K BHBOAY, €TO
MOXeT OCYmMEeCTBAATECH NPONECO cexexTHeHON copSumE (ROIOrwwe CKR
BAXHHY MOHOMEDHHX XPMNUCCKAX COSAWHOHMA, Cogpnna AMFHORACIOT
npRBOAPT R O6pasoOBAERD HASOpPA YHNOPANOYEHHHX dénxon-nporomep-
uerTrop, TaxEu o6pasouw, u¥YEEPATH WOrA® fHTE NEPBAYHHUE reHeTH-
JeCKWMYE WHHODMANVOHHNME CTPYRTVPaM¥W nas xmpol warepwwm. Ha op-
MUDOBAHNE AJCOPONMOHHOrO MOTEHMHANA NMOBEPXHOCTH MEHEPANOB-MA-
TPEN OXKGBHBADT BIAFMAHRVE DPa3nNUHENEe neferTHN PONEeTRA, BRTHBFHE
TOYKHE MOBEPXHOCTE, W3OMODHHNO SAMENEHNHA B DPEANBHNX SNEeMeHTap-
HHX fvelixax umHEpanos.

Ha nmpruepe ruaPORCEACOREPEXANMPX CTPYKTYP CIOHCTHX CANR-
KATOB B AMPHOONOB MOKAZARA BOIMOXHROCTE: PACHNMPPOBKA HHEHODPMA-
OEORHOrO ROJZA MWHEpAarsHWX cmcrewm. Ofcvmpaerca rmmoTerWgecwmi
anhapnrT RONA, KONOEW MEHEDANBHHX CHCTeM, DPONL OMOMMHEDAJBAHX
KOMINEXCOos B 3BONDMAN XWNBOT'O BEMECTRA.
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COBPEMEHHOE TUIPCTEPMAJ BFOE MHFEPATQOOR PASORAFVE
Ji M, Netegen, Yocxpa, CCCP

Ha opmuepe rTpex ruaporepuansAEx crerew: Temerencrol,
KENBASPH Y3oEa m svnwrana VMengeneera paccHATDWRADTCA 3IAKOHO-
MEPHOCTN CORPEMEHHONO CHAPOTEPMARLEIOTO MWHEDANOO06PA’ OBRAFARA,

Herexercxad CHCTEMA XADAWTEPH3YEercs YOTOBNEM O6pa’osa-
WVA CORPEMEeHFNX CYVABMMAMNX DPYX, NMPEeRCTABRNEHWANX ChaneprToM,
FPPRAHOXATOM, THPHTOM, Tpelrurou ® mp. Tnapmas OCOAEHHOCTH MP-
"epanoofpas 0BaHNA CRASAHA C nmopepxrOCTRON paarpyixoll weran-
NOROCHHX PACCONOB ¥ HOPMHPOBAHFEM PYROTDOARNEHMd, npexcras-
JIEHHNX OKCHTANTOMAENMME coepmnermam® FPb, Cu m Ag /donemrou,
KYMEHTHTOM, INASONEXTOM, NABPROHMTOM, ATaxawnrom/.

B ragporepuansrol cmcreme mynwvana Vewneneepa wn¥epano-
ofpasoparNe NPORCXONWAO MPM MOREPXHOCTHOM CTOKE MeTANNOHOC-
HHX CYRALAMAHOXNOPMAHHX THAPOTEPM M B YCIORMAX WX conprxernol
PRATDYA KA C CEPOBONOPOAFHMM I'A3O0BNME CTPYAMK, B peayasTATe
9ero HOPMHEDPOBANECE CYNLINMAANE PVAH, NMPENCTARNEHHEHE TNABHHW
ofpasoM RECHIBOHAAMA ¥enesa, 4 TARFE SHAPIATOM, NDIORFTOM,
KEHOBADED, OHOADPHTOM.

B raaporepuansHol cEoTewe wARmAEDN Y30WA VCTARNOWISHNW
MAPAreneTAYE CKAe ACCONMANAE OCHOBENX DYRRNX MWHReparos, ofpa-
3yDMUEeCH B SOHAX COMpAXerHol PasrpysKA MeTAnnDROCENX W cepo-
BOXODOACONEPRATMAX HATPROBOXNOPAAHNX THAPOTEPM .,

B saxnpuerwy PACCMATDHBADTCH WEeHOTOPHE OfNmMAe BOMPOCH
COBPEMEHHONO MEAHEPANOO6PA3ORANAA.
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SBON IMMOITFRI ACTIEKT MHHEPANOPEHM PEAIMTOULOB
D.B. Mapmr, Jenmerpax, CCOCP

PQCO‘I‘OTPGFH OCHOBRHHE AAWOIUOUFEPHOCTR NAVEHEHRA MAYEDANEFO-
re COCTE®MR PARHOBOAPACTHENX IPPPEVTOMIOR, MOCTSNOBBTENLFO ROBFH-
KADMAX B TEURNAE TEKTOFO-MATMATRTECKOTO TNexnA, BHNARIERH OCOfeH-
FOCTH EIMEREeHNHA COCTABA, CTPYHXTYPN n cmolcrs mopoxoofpasypmmx,
QKR CCOPANX ¥ NMOCTMATMATRTECRYY MHHEPANOR, CHROTHHY HAR NPOXO-
HIATNX ANA BOEX AHANHAMPYCUNX PDARNTONACE, & TANFS COMOCTARNARN
00 3THM X8 OCOSEHHOCTAW POMONOTPSRNE TDEHEATOMAN RANES JORACKEX,
repurECKRx W wAvuepPricxEx mrwrom, Bce 3TO MO3BOTENTO EAMATHETE
Ha NFFAPANBFOM YPORHS OCMOBMNEe TOHNESRTHE SBOANMAN NMOCTENORATENE-
HO OfPasyPmMRXCA TI'PARFTOREOR, cCrenars ofmri BH2OX 06 YCIOYHEHER
CTPYKTYDHO-BCECCTBORNOY ODMrAMM3IANAN B SBOADIFOFNNOM PRAY ERTDY-
AYBNHNX O pPA3ORANVH ® PACCHMATPIBATE VCTAFORNENWHE TANIEHNAR WAK
PEAYARTAT CTPYFTYPHO-OPTARVAARWOWHWY uponeccos "socxornamel smo-
aAnguR" , MPOMCXOXATAX B Merunof npRroxe W OSCYXNARNMXCA B HAH-
Gonee odmeu Brxe c pmnocopckmx mosmgni [, TeWnpow xe Mapasrowu,

[lposeneArHi aranma MO3BONAGT TAKXE TMONYSPKNYTH MIOICTEROP-
HOCTH RCIIONBIOREFIA B METPOrPAARH W Y SREN O QOPVATRAX ®ReNeH-
mux I.[1. T'pErcpresNu ®» uAWepasore¥n ® pasmmrHx L. B, Prmgrasmcrou
NPAMERWTENLA0 R BONMPOCAM DYAOOODPAJIOBHWNE P WETANAONeNWNE npeg-
cramnenmit o6 oHroremese E JRMAOrEFeme K KX NAPANAANENRINE, mO-
JOX@FFHX B OCHORY reoremerrgecroro saxoma. C 23TWX 5BONTDOFOR-
HNX noawnuM cpexm PasmoOSpPEIMNX CEePEM /maw pagom/ EETDPYAWBRHX
popunnni! HOMEPETHHX PErMOHOS BO3MOXHO YCTAFORIETWNE 3AKOHOMEPHNX
covyerarnf NOrPAMVTONAHNNX M DPAMMTORMIANX cepnid » pAxax dHopuAa-
nuil, PARHEX R nMOagxMAX MHopuamgkd W WX MOATEMOM B TPANFTORTHNX Ce-
PHAX M T.X., UTO OTKDHBAEGT BOIMOXHOCTE NPEXCKA3AHMA MO MWHE-
PANBAO=NETPOreOXRUNTACFEN OCOSENHOCTAW OTXONBHNX UIENOBR CepPHER
xapaxrepa ncell ceprw /oaxm/ wam ee cocTARNATMAX, BETDTAR PYA-
noe CONnpoROXEEHEE, C omemxol rTrnma PYZIOMOCHOCTH.

12



[!POBJIEMA CHCTEMATHEM W BOMEHHIATYPHN FLAKOAEMEJIBHWI MUEHEPAJCH
I.A. Mwreesn, Mocuma, CCCP

1. Pegrosevensnne MUAEPAAN M3 -34 HaufONEM2TC YACGTIA BAPV -
NPYPHM¥X H3OMOPRHEHX KOMIOHEHTOR B WX COCTABE /Y, Law 13 xarra-
Holgon/ OSMYHO OTHOCHTCH K HAHOONEe: CJIOEHHU OFBEKTAM “MHEPS8JO-
ruueckoll cmcrevarukn. JTO NOCTYENTO OCHOR&HWEM LNA DASPASOTHRW
0coSolf CrCTEMH HOWERRIATYPH PeNXONeMeNBENT “WHeDAnos /i, le-
vingon, Am. Mineral.,1966, 51, 152/, yrsepxuemwof KMM VA,
Mexgy Teu HeCOVHEEHO, WTO CUOTEMATHHA RCEX MIHEDANOR HNOAXHN
No-PO3MOXAOCTH 6A3UDPOBATECH HA SIUEHX ofmeuy HEPATOTUTE CEN Y
npuEpunax.

2, larpagnarniersuy onwr M craTvcrHwecknd ananma cocrama
BCECX HARECTHHX PEIKORCUSIBHANX MVHEDANOB MO3 BONAET YTBEPEEATYT ,
uTO upexnonoxenne A, JepyHCOHA 0 HeofwwalFOM DA’ HOOGPRINE
cnexrpor P33 B COSCTREHHO PPNMKO3CMRNBHHY VWHEDPARAX ABIRETCH
6e30CHOBATENLANM, B nogasnfAnmey GONENMRCTBE COSCTRENHO PEXKRD-
3eMENPHHX MWHEPANOB B MOMTHOM COOTBETCTBEW C TECOXVMMUTRCHUMY
3aROHOMEDPHOCTAME 23BONPOVWE npupogHoW cxecn F33 wosrnwecrnerERO
cymecrseHHo mpeofmagapr Y mau Ce - KA TUBBHHY MO DACHDOCTDA-
HEHEHOCTH B CBORMX NOATPYMNAX PeIKOIEMENEHNX 3JTAVEHTOB. OT0 nos-
BOJNAET OTKA3ATHLCA 0T fopuanriHoll cwcerewariuyu, TPeINOREeHHOR
A. JleprHCOHOM, ® BEDPHYTHCA X OGHUHOMY OOMEUWHEPATOTAUE CKOWY
TPYHONTNIY BHAENEHVA MAHEPAJOB N0 NMPROSNAaNaPmeuy PeiKO3eMeJEHO-
MYy 3NeueHTy, HAK 370 NMPARKIBHO CEAJNAHO B CRMOTEMATWKE MUHepa-
nCB TPynnk NYPOXNOpa: NEPOMRPOXACP (Ce,Ca.Na)j_aﬂbz(O.OH)T,

M TTPONUPOXNOP (Y,Ca,ﬂa)1_2Nb2(0,0H,F)7.

3. B wpalfne pegxEx, eZVEVWTHRNY CIVTAAX, OOVCIORIEFHHX,

Ka¥ MPABUNO, BTOPUWHEM nporeccow wacTHaHCd noTepr nepua ua-sa
ero oxnenenva xo Ce*?, n cmexrpe P33 mroprrENx stmwepaos /Hro-
PURCB, fropkapéonaros, raxpohoctarop/ s ToM wnw mwol uepe wo-
TyT OpPeo6nagaTe COCEAW TEPYR OC PRAY NAVNTAHOUIOR [a HA® Nd,
CTefypmEe 38 HUM MO0 WiaprOBOH PacHpPoOCTPAEEHHOCTH. JTH XV HYeC-
¥ W reHeTRNP CKH OCOGHe, pPeAKHEe “wUHepankh WMEeDT MPAaBO HA CAMO-
CTOATENBHWE HA3BAHMA: JAHTARGACTHEIWT, NAHTAHANOVONEDUT, JNAH-
TARAMOHADHWT , JTAHTAHPAGAODAHMT W HEONWuINOPEHCHT, HEOAUMCHHIU-
3UT, HEOZVUTYHZPHT, Heoxrumonanmr /scero B mexozox/, Exrmcrsen-
HHH KpasuMOFEOpexvozewernsrwd wwmepan mpaseogvua /rexacur/



cnpapegnEE0 yreepxaer HEM HMA ¢ cawoCroaTeshHHM HS3BAHWEM.

4, 3HouETEnBHOE PA3BOOSPASNE COEeKTPOB NAHTALOHJOB YADAK-
TEPHO He JAA COOCTEEeMHO PeXKOSEeMEeNbHHNX MWHepAnon, & NHEE AAR
Pal-copepzammx WUEEPANOB KANFUWE, ypaNa, TOPEH, MAPraEnf, Eeie-
88, NEPROMEH, CRAHIMA H EKDYTAX 3XEMEHTOR - JNA WX PeAROEEMenb-
HHX pPasHOB¥WIEHCCTEH .
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KPUCTALIOXMHYE CHUE OCOE BEROCTH CTPOFNUEBHY MUHRPAIOR
T.H. Hanéxzwwa, E.A. llo6exmvcran, H.B. Benor, Mocksea, CCCP

CyuMunpopaH skcCmepnueHTATBENA ¥ reopervaecknll varepran
no crpyvurypHodl umEepasnormm crpoHnuAa. CocramneHH TAGARWOW KPRC-
TANNOMHMARTSCHAX M KPACTANIOXMMUTE CHIX NAPFHHX CTPOFOEeBHX MRAHE-
panos.

Jna onmmcaHHEWX ¥DWCTAILAWTE CKEX CTPVrevD WHAWBWILYEN BHHEX
coenwHeHN BHABREHN KDV CTENTOXWMPYECKHe ocob6emroCcT¥. Yoranos-
JNEHO, 4TO0 OOPA30BAHWE CTPONIHEBHX MVEEDANOR HA BCEX TNeonoruusc-
KEX CTANUAX KDUCTANNOTEHESNCA OMpenArfeTCs CTPeMiIeHneM CTPOoH-
ouE X Bhcowof xoopauwanum. B mpeofinaganmewm GOIBMWHCTBE MWHEDA-
JOB MR CTPOENOWA OCYmECTBIAETCA ¥OOpAMRAanwoneoe wmeno 8§, 9 = 17
/HOPAMT, MeppPHEepHUT, CTpOHINEeBNi amarAr, mAnepwoRT, 6pencrepur,
xXapagamT, CrpoHnAtl-ruraronnd rappocunviarHENE uMHEeDAN, TYHHEXHT,
BHTUYUT , CTPOHNUOAXHHODH T, THXOHEHKORUT M APy?ne/. B kooppvHAmEN
9 u 12 crpoHuonil HAXOAWMTCH B NMPOMHIUTEHHHX MUHSDAJIAX CTPOHOMA-
HATE M nenccryHe. ToOMY ¥e KPUCTANNOXUMWUYE CKONY NPHHIHAMY MOx-
YHHASTCA ¥ WIOMODHHHN crpornuil, 3ameHADEHE XPYymHNE KATHOHN B, »
MOPONOO0GPA3 YONMX MEUHEpPANAX /KANBTUEBHX MTErVOKIE38X, KANWEBHX
MONEBHX MOATAX, HefeawHe W NPVPux/.

PaccewoTpeEN C WPHCTANNOXMMEGECHEX moawumi maparemeruuec-
KME ACCONMAINE CTPOUTIeBHX MWHEDANOB.
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PETHOHAJILHHE 3AKOHOMEPEHOCTH PTYTOHOCHOCTU THUIPOTEPMANEBHHX
MECTOPORIEHAA BOITAPHK
H,A, Ozeposa, Mockra, CCCP m B.B. Bpecrkoscka, Cotwa, Borrapms

Pryroi ocHOCTE MHAPOTEPMARBHHE uecropoxacumit Bomrapum
H3YYANACE HA NPHMEPE HONRMEeTANNWUECHAX MecToporxzesuid Maprapo-
B0, Cegxouncnemwumw, Magan, cypsusHOro Yepmwuero ¥ ap. Ha oc-
HOBAHME NTONYYEHHHX DesyrETaTOR, C Ywerow mavHwx B, Arapaccea
IO PTYTHHM MEHeparau u3 wecropoxmenvi Cenwvoumcremvns ¥ Yan-
POBIH, WOXHO YyTBEPXNATH, 4TO Mecropoxpenus CeguouncnmesunH ®
YunpoBnH XAPAKTEDHE3YDTCA MOBHNEHHNM VPOBHEM KOHIEHTPEDUM PTY-
TE, & uecropoxjpenusg Magzaposc M YepHuueno - ypeassHwalimo pus -
KAMHM €ee conepxammAMM, Eca® o6parHTRCH K PErMONarbHON MO3EQEE
aTHX wecropoxgenudl Juerannoremmueckue cxewn P, Cronnona/{ TO
TEPBHE IB& DACNONOXEHH B 30HE JOATOXWBYNErO PAYOHUEHODO Pa’3zio-
M8, KOTOpPHHW onpexesAnr crpyxkrypumfi nram eme [lpapogon - pasge-
asan Mesul crkyp naWTy or weradrokxos Porom, & B Heopogomax arru-
BUSMPOBANCH; HMHAH TEKTOHMUECKAR OO3ROWA wmecropoxzenuid Manza-
Popo ¥ YepHEUeBO - OHE HAXOANATCA 38 NPEJEA¥¥ TE&KRX KPYNENEX,
ZAMTENBHO pasmupavmyxcs Crpykryp. Taxwu 06pa3aom, OTYETIWRE
PTYTHASE CHemHANM3anEA DPYAHHX MEeCTOPOEXASHEY, NPRYPONEHHHX K
30HAM IONTOXUBYNEX IAYOMHHWX Pasiowos. JT0 HAXOZHTCH B COTJN&A-
CEHM C E3BEeCTHNUY JAHHHMW MO XDPYTHEM PYARHM nposweEmusix - B CCCP,
OEHIAEIEM B T.N.
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CPABHUTEN bHAR AHANYS MONSPHIX XAPAKTEPHCTER MUHEPAIOR
HA OCHOBE MX CTAHIAPTHWX KPRCTANTOXIB YR CHUX. 00 PV
L.H, Nansymnn, flxyrox, CCCP

1. Bupog CTARRAPTHNY #OPUYH URESDATOB MOTHO npegcTannTs
B BAEe yonopHON nenw #x B3cRMHNY noeapnmere? nNOCPeRCTBOM nMCes-
ACN3ICMODPAROrO Anuemenns Wonos o Coxpawenseu amexrporelrpann-
HOCTR CTPYKTYDH, Manpiawep: ;

A y &
Ve (1 1\!&,7—"—-’&}' l‘.«"a £ 1‘“‘0 prodn w
ha,Cl, =
| i e 1 1
85 e o SN e /3 /é
4] (4] e
W‘ - !"7 1/2 ,_Ha_._..-al
B PEAYRBTATE TARGDO JOTRYECKOTD IKCIIePUVYeRTA BHABIADT CH TThn
HORWYX THRA hopumyn MUHEDANOB!
3
,-—ﬂ12/301 (2) :

s 0 o PRl 1) il AL, VD (4)
& 2(3)“#_’,.. 1/3 1/2

e —— i
— 11.1103/
2. Cpaswurensunl aparua MONAPHHX XBPAKTEPACINK MWHEPANOB,
UPYBEREHENX K ONHOMY BADANY AHMOHA O dopuyre runa 4 Juonnuni
COTEM, DHEPTEA arowmsanni/, gadr RoaUOCTHOCTE NO-HOBOMY nOxOH-
T# K PEMEHND WeKOTOPNX RONPOCOB KPACTANTOXHMEE .

3. Crawgaprusanua HOPUYA uMEEDPaTOB HOIBOTEET ANUMCIATE
"MONLHNE" ofizewn roprux aopox ® PYH B EX OS%EUHNE HIMEHOHMA N3
ASHAHX 06 WX XWUEUECKOM COCTABE R OTOTHOCTH, CYMWEDOBATE MO-
1APHYED 3HEepreTHTS CKyD XAPAKTEPHECTREY ropseoil. moponw @a xapaxre-
PECTEK Crararmux €& uWHeparom ® Ex OGSEMHEHY COOTHOmERWH B no-
Poxe, HATAANHO CP°RHEBATE OfséunmHe ® rTemrOsHE ahderTy xuwmge c-
HNX peaxnmil wexny umEeparawm.
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CBOEOBPASME wMHEPAIOR J MUHEPATBENX ACCOTMAIMA B MECTUPOE&EHH&&
QOPUMFOBABTHXCA B YCQUTOBRAY MATUX PIYEHUH
H.B, nerponcxan Mocrna, CCCE

Xaparrepruul weprau CATOPIVOREHNX Mecropoxyemult nanunmcr
Crefd WEPOROYO PA3BETHH B DYAAX M2rd rall iBENX MMEEDPANBHHX DHaa 1
H PE3XO HEPABHORECHNX MHHePLN SHHi uccounawu?. Taxwe CrIeIH CO=
XPAHADTCH B CTPYHRTYPAX roxansaoll koppozium o n#agaporu saseme-
HEA OJBEX MHHEDATOSH APYIHUW, O pepuoghuecrol! musspcHed manpan-
NEeHHOCTE 3THX ERdcHE{ /ryrrcHpyomes pRangTiia PACTECDARME ¥ OP-
JIOXeHAA OXHHX ¥ TE€X ¥ MUWHEDAroh, weoxpnorparAuid ofuen nosuous-
ME Mexjy SAaMemanmuMy ¥ SavMemseMNMA MUFePANAMEA, ACYe3aROBEEWS HE~
craduasENx §as/.

Croeofipaaun TpPOHBAeHMA CHE- W snEreneruyecrxoll meoxmopog-
HOCTH MUHEPANBHNY WHRABWAOR, BAGHDIASKNG H& DAAHNX YDOBHAX,
BRIDYAH SAEKTPOHHOMMKPOCKONEGECKNl ¢ KOATPACTHAS 3SO0HANEHOCTE
pocra m pEGHYERONHOM neperpymuposkm npuuoceld, febeETHOCTS HDPEC-
TANNOB, KX TOHuAMmAR OPHCTOCTE B T.h.

OrueneHHNE OCOOEHOCTH PACCHATLIWBANTCH KAK CIEKCTBUS BINA-
HEA PE3HO HOMEEUMBHX B SOHAX MANNY PAVOHE TePMOAMPFAMEYECHMX YC=-
nOoBE#, CNOCOSCTRORABENX MEPHOXAVECKOMY HIMEHOHND ORMCHNETENLHOD
PexuuMa, BCKEMAHND M TeTepDOremMzagM® uMHeparonipaayOmUX Ccpefn,
PA3BETHED B HEX NONWMEDHIAMAE W ROIHEKEOBESMY KOTIOEXHEHX $HAS .
BosmERapm@e B 3THX VONOBHAX JAGEILHNE MHONOMAANNE CHCTEMH UC-
OHTHBANE 3A4ATS8M MEOIOKPATHNE rpamchopmanys . HoHeaHHUW upoxynra-J
ME TAREX OPONECCOB ABRRJARCH CVEECTRYIMAe B WACTOAmES BPEMA MWMHE
PansENe accoowanr®, B foasmof wACYW HEPABHCBECHNE W HE uOorymwe
OTHOCHTHCHA K EPRENHEHM MUHCDAALHMNM NADATEHSSVCAM. |

Hepeopwamocrs Anaennd OCAXZANRA ¥ nPecfDA3OBAENA BENECTB
0o SARIDYSHED 8BTODS CRH3AHA C nyanrcapwel CHEPYHNANY TEETOHE-
vecknx anuzeHmd, Pa passyrtwe umreparocdpasosaNMe B HA cOCTaR
06 PA3OBABENXCA COURTAHHN MMECPENOR CYNECTHAWHO BAWANA "TeKTO-
HUYECKAR MHAE", NePHONWHECKN BOSHHKABNAS B TDENMHHHNY TOXOCTHAX.
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U KCIT PAME HPAN BENE KCCIELOBAHMSE CTEYHTYFRO-TEHETHTE CHEAR
ChiZl B AHEPATBHRX (M CTEMAX
B, Tayeouw, M.T'. Adpamonuw, Wpxyrcwr, CCCP

N0 DOCHeNHENC BPeNEeRr ARCNEPHYERTANEII02 YONENWDOBAETE
APEPCAHNX MHHEPANBEHX CHOTEN OT PAHBTWRANOLL B OCHEOBHOM "REP-
ROQAS OPHUN OTHODOHMEUN ¥ VPABHORECHENW TRIA | HDYCTATT-DACTBOP
froa/, ¥ GBEO HEJOCTATOYENS BHRNANNE VHSHANOCHE MOXSNHPOBAHUD
PEANBBEEY UPUCTARAUUACKUX CTDYHTYD ANAE nexcdl renervqeckol uwEe-
parores, Mexzgy Tem, € nowoman OCulCrO IROMI pﬂqeaﬂ-mnﬁo-xpic—
TANNOXBENUGE OO0 DONXONR, OCHOBARRODO HE N FTEWE AEHOKTHWX
COPYKTYD B MOKYCOTREHHNWZ W UDWPONHNT WARSP!LTEANX CHCTEMAT,
MOZHO PEEATH BAYHNWE MonstEuscHne npofineuwy. lpEveswrensHO X
CYNHGUAHNM CHCTOMAM HAME DASPUBADTCH CHENY HmWe EANpaslewEs
dKONEPHUEHTANGHO -KPHCTANNOXHY RIS CRAEX NOOHe nopanell ,

1. Monenwmponanue cyfcrPYKTYDH 1HED Suron I

Nonywesy ZAERHE O PRIMEDPE CY6 (MEPO(YtonmuecKRX ONOKOB B
FMEZPOTEPMENHHEO BHPEMEHEHX /400-5000{:, 1 #6ap/ mpuerarmax
coenepara, Cpegras sesmoMpa 6xovos B Wanpamremue [111] sauermer-
ca or ~40 po Soxee ueu 200 Hu M CUABHO IIABRUCHT OT TUMNYE CHO-
ro cocraps xpucranyootpasyomel cpenw. Irlacruvecroe mehopmirpa-
DAHHEe CfanmepwTe MPH rFouEaTHOM TeunepaTyYD @ HawexpgaeT ONOHW
no s 20 ma, !

2, Onrorermms ueracratnirbHNX dopu

MogennpyorCA Oponeccd OCAXNEHMA ¥ HEI kOTexMneparypHOro
pocTra KPHCTANNOE CYNBDEAOB. YCTAHOBJISHO , Wr o HN3KOTEMOEDpaATYD-
EnY chamepmr-pDprovTOBHY mOaWMODMWAM Zni3 f:pencrs.nnsea: coﬁo;l
paaopufl pasuepEnx sddexr, BHABAT NH DPAUTHu yewm B _1:-‘%‘“: e
0 ORHHX nonepnoc;nnx SHEPrEEX CRANEPHTA U BOT op o0
(AG ~ 0,2 Ix/u®). lonvueny cpegenus o " s loREoOpg SaReooNG
pasuepHOro shdexra s HgS m® CdS.

3. OnyRTyAURE XMMUUECKOPO COCTEPA g XBBYIY,. o oapaNx
pacrsopax “n B

Mozexwpynrea $ayRTYAn¥H COCTABA ‘gpyo-

HHE WCTOUHWKM remermyeckol wepopuvanmum , ©  saninoB KBK o)
OneHKM He6ONHNEX OTKIOEEHMd Or cra~ saspetorand uarCAR i
CTPYXTYPHHX SNEMEHTOB CMCHAHHNX ™ MCTHIECKOTO Pw“p““iz_
NeneHEs XO3dYMHERTOs B3AUMBON <pucTenIoR M0 cocrany : ‘:“a'_
nu3a mpofmael PEHTIEHOBCKM  gnpbysWE ATOMOP C TIOKOME

Y.
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NPOCTPAECTEE SHOLFPRMBHMAS UHBAPUAHTHOCOTE 4
QAKTOPH UBMEHERIS AM3IYUECHAX CBOHCTE MUHEPATOB
B.I', demxnuuca, Howﬁnm, {CCP i

Jecreypmpe p pawnda WiscerEOf wonemw ogropogmol Hao-
TponHOfl pacmmpEDmElcH Posrernol KpETreDER ONFOPO 1RO CTH rpedyor,
uT0o0H ceOfcrea BeemcHEOM B pRAINAYBNE TOUKEY TDEXMEDHOIG npo-
CTPAHCTBA B OfWH ¥ TOT ¥€ MOMENT Bpeveny AWir ofMBaxond, Onen-

| ¥a OanaHCA BASKTPOMATEUTHHX W ANEDPFHYX CWT B ETPAX E3CTONOB Sm

B OPYPORHOM fAxepHou peaxrope Oxkno, npopaneusasg féavnaMmu, B WX
MOCNenEVe OMHTH, NOKA3HBALTHE, Y10 CPRNTHAS BPEMA BUSHN HDOTOMA
b4 3.103 NeT, YKASHBADT HA MOCTOAHCTBO 3AKOFOB NPEPORHN BO
spenerm, Orcoga uwN nexseuw crporm# BWBOA, wro G¥3ngecxue csolicr-
B& aTouMOB H UX coémnaeﬁnn /unrepanon/ ponxAW GHTH NPR ONNHE-
KOBHX JCIOBHAX OSPASOZARNA W HAXOKTER#I TOXIECTBEHHK HE3ABH-
CHMO OT WX NMONOXEeNWd B mMpocTpaHcTBe W Bpevenm, Hawonusmmecs

X Eacroamexy BPevenf peayrrrartH wocnencpappl cpolficra wmrepanos
B3 PasiImaBhx ywacrx?x conmeueoll crerewn /Rewnn, JNyab, uereo-
p¥ros/ ¢ BOoapacToM # Anansa3one pe vemree 4,5 umpy. AT HEe UPO-
TEBOPEYAT MPOCTPAHCIBEHFO-BDAVERRON WHBADVAWTHOCTM WX GH3IM-
YecKNXx csolicrs, Ecnﬁ E8 urHepatd we netcraynr Kaxkme-naunéo cn-
NH, ABIANMUECH maxmdpﬂum ¥X H3MEenenuwf, T0 AWAvuecine cmoltcre-
BA& MUHEDAJOB HE MEHADTCHA W OCTADTCHA MUANRADAH JeT KAk OH B
38MODOREREOM cocroarny. Jlina scel Beenennod s cpemmew nonzen
OHTH OZ¥H B TOT X9 CPABHATENEHO orpawmwenswi radcp uwEepemTon.
Jaerca KnacCHuranws QAKTOPOR M3IVEWeHWHA fUAnNTeCoumx ceoficra
MVHEPaNOB, X KOTOPHM OTHOCATCR: NABAEHWE, TewnepaTypa, rpaBl-
TANWOHHOS , anenwpﬁyecxoe ¥ WArEWTHO® nondg, momA cux, nelcrsyp-
mUX NP B3aNMOjelCrBUE S5MEeMEHTADHHX JACTEN ¥ BHYTDR ATep aTO-
MOB, PASIHUHHE HANYIEENA ¥ IMOTOKH TACTHM, WAMEHEHVA B XPMH-
YOCKOM COCTARE u¥HeDAnA $e3 Naspymenrd CrPYHTYDH.
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MUHEPNIBEYE ACCONUALZRA B CPARIMTENLINY AEATEA
MEHEPATOTHYECTRX NPOBWALNEA
H.ll. Pmxwrn, Chxrnpuap, CCCP

JInA CORPAYENHHX TOMOVPNONARQrEragxRxY moecnenonananil xapakx-
TePEH IPPEXOA OT KARACTPOCOCTARNTAXLRCTWX memapwrui + ycranon-
ACHED CHEenAMENY MEHEePArOrRPuoCrEX nporzrn#l, ¥ REHACHSPED ODPO-
CTPEFCTRETHO-ANMAHENX A2 vovpuaproorel “rrHepaTOOS PANONAREAR W
MYHEDANOPACTPENCNCHNA, ® CDAANPTANRRONY ARNTEay NDoREHTER

Pazpadarwpaercr coenran vy wvoranprecepll anmanpar crpyw-
PYDIHX B OPCCTPRHCTREFHO-RDAVENTHE Heorenopann? A ponorrrona-
noru. O mArnomaer waymenne AUNTOMVE “HHeDATLANT HHIVBEIOR W
APPANATOR B RATHYOOTHOmMEHEY wewny oy, ourarewnynocxpit avarua,
rageruROVRGODMATROHHRY anunnu, VOTATORNCHTE JROXTNROHHNX PR-
AOR wHHEPAROR W VRHepAnsHNX Aacconuwanwid v pr reoxponororave c-
KY® vRAary. Vuneparoryuecxas orpyirttpa nnonined raexbeRaer ea
HA  OCHOBR YUHEPANOUTOECrOro ¥ADTHDNORAYAA,

TR XAPOAKTIOPHOTY RKE CHONRAUKE vvHepanorpuockkx nporvanui
M MX CPRREHFTERXBHOM AFANYIA SROMYTCRE cReTeyn nouvaaarenai ;
/unono MPHEPAnORn, BENONCH COCTAB, KOAVTECTRA2EHHE COOTHOMENMT,
rOHCTHTYREOTHNY # cvwwernpriend npovaanrens ®oan./. Dumponva
amnx nowAsdaTonnl OTpARAET GrOMMOCTYL “PHopSRonEnacrol orprkTV-
PH NMPOBREAME ¥ HpnAerTcs wprrapuer paarespa, [Iropvease ¢ rene-
TRTECPH OnroponFON crprvrrpol wapawsaprayeren M o wemee 2,6
6w, H, . Monee 3,5 fny, réwerpeacxy reveporenmie S toxee
pNcoxoll arrponued. YoavrecegTrO RHCRTER, TCTPESONARMERCR AR
OPraRR3ane® REMECTRA R YOREPRTHEYR YHHPDAFERUTR MODYY CyRecTno-
BAHVA, OPHAWO YA ¥OCRERHO OTDAFANTORE @moDnad OV u«nDHYR CTRYETYR-
HYW MIOTHOCTEH FA /?A warEaTrTacrYy nonor 0,41, vananopivnc Cc-
xnx =-0,40, conwwonrannonsnx -0,%4; ov wanrRr ¥ rope Pﬁ MOTTRAT -
ca or 0,46 % 0,40/.

Ha ocrore CDARFRTEnBHOTO AFATH2A MRe apRvATA monHTYA
THON3ANER NPOCTDANCTREREOY CTPYPIYDY YIPepsTno” PRATETET CF C-
TN ¥ WIACCEFMXONNYN vuHeparoruwecuwx nrorvennl,
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EXPERIMENTAL MINERALOGY AND SINGLE CRYSTAL
SYNTHESIS OF TO-DAY
Vv.S. Balitsky, Alexandrov, USSK

1. One cennot think of the modern science and technology
without = number of monocrystallinematerials used in a larpze
veriety of epplications. They are especially impoxtant in the
field of electronics, radio, optics -and machining of metals.
Nature has produced a limited number of minerals whose crystal
dimensions, physical properties and degree of perfeciion per-
mit their use in one of these fislde, Th# indusirialized coun-
tries have developed though new industries producing synthetic
single crystals of various materials,

2, Such an induatry cannot be sterted if not based on
findings of experimental mineralogy = sciencesbhorn by mine-
ralogy, chemistry and physics at the end of the XAVIII centu-
ry. The XIX centuzry (its second half, in particular) had
geen a success in synthesis of quite a number ¢f the known
minerals. An industrial production of these from stoichioc-
metric melts, high temperature flux, hydrothermal medlia and
vapour phases has been proven possible. Afler the World War
II single crystal synthesis has turned to be = self-susiai-~
ned scientific and practilcal field called "Crystal growth"
or "Materialogy" end independent of the experimentisnl minere-
logy. It has not been left for the latfer but studies of the
natural mineral forming systeme and some rareexceptions in
the field of synthesis.

3. Neturel minerals provide an endless flow of scien-
tific data on chemical compositions, structures and proper-
ties that prompt to scientists a variety of attempts in syn-
thesis and treatments of the new materials. So the industri-
alized synthesis and the sclence of pure mineralogy should

maintain, as yet, their bonds in the form of experimental mi-
neralogy. !




GORRELATION BETWLEN CRYSTAL s1TE BNERGY, STABILITY AND
TON-EXCHANGE FROPLRTIES IN OXIDES AND STLICATES
¥. Delbove, Je~be Robert, M. VolfingeT, Orldans, France

The Henry's partition coefficients of nomovelent elements
(%) between gynthetic minerals and h:drothermal gsolutions were
eystematically measured. The minersel studied wexe leucite,
ploite, sanidine, muscovite, biotites, nornblendes for treces
of Li, Na, K, Rb, Cs ond enorthite, celsian for Ca, ST, Be.

The pertition coefficient Py ie a function of & structural
adaptation peremeter §, of the trace son in the concerned sili-
cete and 18 independant on the mineralogicel farily.

The mathemetical expression of this relation is:

log Py = = 5+ g + 1.1 for small ions
and log Py = 643 6o * 0.2 for large ions,
with 50 =T =T i Tie i{s the ionic redius of the trace ca=
tion in the right coordination and Ty the redius of the cavi-
ty it enters.

The firet aspect is to define the coordination nunbexrs of
the major as well ag the trece cations and therefore the dimen=
sion of that cavity. purely geometrical considerations are not
sufficient, end %he effective electrostatic bonds must be con-
sidered, beged on pond valence nodels.

The second aspect is the interpretation of this adaptation
parameter in term of ensIgy. This exchenge eNEeTEY is measgured
by Py 3 46° = - RT In By.

The experimental results con be interpreted with a model
of local distortien of the enionic network; the perameter ac
measures the displacement of the anions out of their initial
position. With the seme model, it is poesible to explain the
evolution with temperature of the extent of solid golution do-
mains in ionic structures. Exemples are taken in the mica BIoOup
(biotites and lepidolites).
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KMINERALS AlD ASSOCIATIONS AS CONDITIONS OF GENETIC
THDICATORS AKD ORE HUNTING EVIDELCE
A.T, Gingburg, Moecow, USER

1. In the recent years the most significant achievement
in the field of mineralogy is the determination of the ways
to decipher the physico-chemical conditions of mineral's oris
gin on the basis of conception of minerel's typomorphism. I%
provides for the working out of a new epproach to ore prospec-
ting. Thus the genetic mineralogy hns got a new sense. A new
brunch formed on the juncrtion of mineralogy and prospecting
has given birth to the prospecting mineralogy.

2. A wide range of phyvsico-chemical conditions for the
stability of mineraels makes it necessary to study either a
gsingle mineral or an association of minerals. In this case the
so-called "trensit” minerals formed in a wide range of P-T
conditions are beiung studied with consideration to its con-
stitution (composition end ion arrangement in the orystal
structure), Minerals of the constant composition are being
analysed with consideration to their erystal morpholeogy and
the distinctive features characteristic of the composition of
the real crystal (crystsl defects, impurity and point centers,
the degree of the luttice ordering, non-stoichiometry etec).

3. Any mineral iz marked by its distinctive features (ty-
pomorphic properties) being the most informative ones they
may be used as indicators of the conditions of its origin and
as the ore hunting evidence too. One should bear in mind that
these evidences can be of a general, an universal and a local
character and can become apparent only under the certain con-
ditions within the concrete regions.

4., The most significunt methods of defining the typomor-
phic properties of minerals are as follows; a crystal morpho=-
logical analysis, the microprobe analysis (in particular the
study of the admixture elements), the diffractometric study,
the spectroscopic methods (IR-spectroscopy, the optical-spec-
troscopy, the luminescent spesctroscopy), and a number of ra=-

diospectroscopy methods, such as ESR, ENDOR, and Mssbauer
eff&Gt‘.
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CHYSTALLOCHENICAL CLASSIFICATION OF OXIDE HINBRALS
. Keller, Stuttgart, FRG

An uniform crystellochemicel classification of all oxide
minerals together is desirable &nd such a classification will
be poseible in consideration of all coordination polyhedra
(=CF). Unfortunately, clusters resulting from condensation of
01l CPe in a erystal structure are offen very complex as a re-
sult of the possibly great number of chemical and topological
varinbles, e.g. charge and ccordination number (= CN) of ca-
biong, typ and coordination of anions, etc. Several crystallo-
chemical terms and relations heve been established and deter-
mined to engage all these variables., The most important ares:
The ligand/cation relation . For the general formla
MM + kb (n0) (OH),, (X0, ); wPH,0 48 B=X /TN =
= (g+hik.1)/(a+b+crd) = (ZVy+1(m=k)+g)/ > M, where 3 Vyy=sum
of charges of the cations. The values of are topologically
circumgcribed ag Em/nmax <4 B_g__ffﬁ, where CN = medium coordina-
tion number of a gtructure, The linkage of the UPs in a atruc-
ture is given by (CN- ) = (n=1)E/n and b ax = CB, where k =
= number of connected ligends, n = coordination number of 1i-
fgends. To determine the possible CPs of a structure from a
given formula or to determine the possible crystal structures
for given CPs, further terms and relations can be used: The
charge sum of coordination polyhedra})cp. For the generasl for-
nula of en isolated cP, “NuZ*(n,o) ()0, is V ,ez-(rif.s),
where £ = 2 for simple oxides, £ = 1 for silicates, etc. In a
crystal structure isV p= O and therefore By =
= {z(r+a/f})/(cu-q)+q and (Ci=f) = r(1-z/(r+s)) + s(1-z/£(r+s)).

Several detailed examples for the suggested classifica-
tion will be given in the poster according to the following
scheme: At first, the minerals are divided into 4 groups with
finite or infinite clusters, extending in one, two or three
dimensions, Than, the minerals in one group have to be clag-
gified according to the density of packing of the P clusters,
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THE COMPATIBILITY OF SEL.CTED MiNuRALOGICAL DATA FOR
THE TELLURLTES, TELLURATES, SELENITES AND SELSNATES

J.A. Mandarino, Toronto, Canada

The chemical, opticel and density deta of all natural
tellurites, tellurates, selenites and selenetes have been
teated by the author's compatibility concept (Mandarino,
1981). The Gladstone-Dale constants given by Manderino (1981)
were used to calculate Kc; K_ wes calculated {from the mean
refractive index and the calculeted density. From these, va-
luea of 1-K /Kc were calculated for each minersl., Categories
defined on the basis of 1-Kp/Kc are: 0,000-0.019, superior;
0.020-0.039, excellent; 0.040-0.059, good; 0.060-0.079, fair;
greater than 0.079, poor. Twenty-four tellurites are kmown,
but only twenty had the full data necessary for these calcu-
ilations. For the 20 tellurites, 3 (15%) sets of data were
characterized as superior, 7 (35%) as excellent, 3(15%) as
good, none es feir and 7 (35%) as poor. The distribution for
seven tellurates (another tellurete lacked the required data)
im: three (43%) superior, none excellent or good, one (14%)
fair, and three (43%) poor. The data for four minerals con-

taining tellurite and tellurate groups are: one (25%) supe-
rior, none excellent or good, one (25%) fair, and two (50%)
poor. Another itwo minerals in this group had insufficient
data so they could not be assessed. The date for ten seleni-
tes ghowed much higher compatibilities with six (60%) supe-
rior, 2 (20%) excellent, one (10%) good, none fair, and one
(10%) poor. Of the known selenates only one had sufficient
data for this study; its deta were classed as superior. Imp-
recise measurement of the high refrective indices of the tel-
lurites and tellurates probably accounts for the generally
poorer compatibility of their date compared to those of the
selenites which have generally lower refractive indices.



CHENICAL ZO0NING IN CRYSTALS AS AN INDICATOR OF THE
LINITATIONS ON ISOMORPHOUS MISCIBILITY IN MINERALS
J. llindeva-Stefanova, Sofis, Bulgaria

Zonal changes in the chemical composition of mixed 5
cryztale ere widespread manifestetions of the isomorrhous
phenomena in minerals, They are characterized by various
trende in the distribution of the chemically different zo-
nes from the core towards the periphery of the crystals of
a given mineral. These charscteristics - freguency of cccur-
1ence ftogether with a varieiy of zoning patterns, make the
chemicel zoning sn important source of genetic information.
Yet, in spite of its importance, the problem of chemical zo-
ning and its genetlc significance (with few exceptions) has
not been considered in the literature so far.

The zonal variation of chemical composition of a gi-
ven crystal is the result of abrupt or gradual changes of
one orx several of the factors favouring the isomorphous mi-
xing. This means that the growth conditions of a mixed crys-
tel of given composition are etrictly defined and that the
smallest changes in the characteristics of the respective
factors lead to changes in the proportions or in the acti-
vities of ite main components. Thip conclusion is supported
by the very small width, frequently less than 1 mm, of the
separate zones. Consequently, even in systems of perfect
miscibility there are limitations restricting the formation
of mixed crystals of constant composition over prolonged pe-
riods.

The ultimate expression of the restrictions on isomor-
phous mixing is the appearance of order in the distribution
of a component in the structure of the host mineral. Mixing
can be imitated in the formation of micron-thick "epitaxial™
layers of a component at given moments during the crystalli--
zation of the main component in systems (or parts of them)
of no miscibility.
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Pb(IX) OXYSALTS AND SULFOSALTS: SEARCH FOR THE LONE PAIR
F., Moore, Chicago, USA

As a consequence of structure analysis and refinement of
several Pb(II) oxysalts, it became clear that the Yo0, coordi-
nation polyhedron is not so easily defined. Depending on the
investigator's judgement of the oxide coordination sphere, n
has been reported between 3<n £12 in the literature. Three
new structure determinstions: roeblingite, Pb(II)2Ca7(OH)2
[51309] 2[504] 2+4H,0; hyalotekite, ca. I’l:r(II)aila.QCa2 [32581/25191/2
0,5]F; and kentrolite, Pb(II)QM{III)QOE[Sizo.-{] each presented
aspecial probleme. In these, and in many other lead oxyselt
structures, the localized 652 lone pair of electrons for Pb(II1)
is interpreted as manifesting a pronounced line pair-bond pair
interaction with subsequent distortion of the Pbon polyhedron.
The Pb(I1)-0 distances can range from 2,2 % to 3.4 & in e po-
lyhedron and this Pb(II) "off-centeredness" often creates prob=-
lems in specifying coordination geometry.

Sulfosalts will also be discussed as will spatial distri-
butions of lone pair cations[e.q., Te(IV), Se(IV), S(IV),
Bi(III), 8b(III), As(III), Pb(II), Sn(II), Ti(I), In(I)] «dn
these compounds.




MICROCCLPUTER BASED SYSTEM FOR STUDY OF MODULAR
CRYSTALLOGRAPHY OF MINERALS

Y. Ohashil, FPhiladelphia, USA

Large digital computers are not slways designed to sup-~
port highly interactive end multi-device mode of operation.
In order to study modularity of mineral structures, an inte-
ractive graphic system based on an 8~bit Z80 microcomputer has
been developed. The main frame, cost about U.S. $4000-5000,
has an S-100 mother board with 18 slots, memory of 64K bytes,
and dual floppy drives with 630K bytes storage. The periphe-
rals, cost about the same as the computer, include a graphic
display, a dot-matrix graphic printer, a plotter, a digitizer
for image input, & modem to communicate with other computers.
Software was written mostly in FOKTRAN and a few in Z80 agsem-
bly language. Many subroutines sre integrated usging an overlay
loader. Typically crystal dete are first input from e keyboard
and edited on screen if necessary, and added to data base., Then
all coordinetion polyhedra within a specified volume space are
created and displayed on a graphic terminal, Larger modules
can be specified and saved on a separate disk file. The screen
image can also be directed to a graphic printer or a plotter.
Optionally a digitizer is used to create a coordinate file
from & diagram. These operations are all done in the conversa-
tional mode on the screen menu, The system hes been in use for
the last two years and a half without a single break down. To
. enhance a speed of arithmetic operations end trigonometric
functions, a math processor chip hes been added recently.
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THE ROLE 0 THE CRYSTALLO-CHERICAL STUDY OF THE PROBLEMS
OF THE GENETIC AND "HE TECHNOLOGICAL MINERALOGY
G.A, Sidorenko, Moscow, USSR

Cassiterite can have various lattice parameters deapite
the absence of isomorphous adulxtures. What is the reason for
guch a phenomenon? Tim 1s disseminated in gernet, snd the ger-
net is subjected to decompositiom. Is there auy relation bet-
ween these phenomena? Why is the speed of niobium leaching in
columbite-tantalite differs from tentaliuwn one? Whet relation
ig there between montmorillonite snd tungsten detected within
it? The study of the crystal chemipiry of minerals with the
holp of the following modern methods taken together (such as
X-ray diffraction metlicd, IH-gpectrum enalysis, electron mic-
roscopy with microdiffraction and microprobe analysis) can gi-
ve the answer to all these questions and otheras. It provides
the study with the real mineral composition and the real sym-
metry of its crystal structure, the degree snd type of the ar-
rangement of ite iong, molecules etec., the ideal sitructure of
an individual monmocrystal, +the form of arrangement of eddition
elements in the lattice, microheterogeneity of individual mi-
nerals, its nature. These date allow us to suggest the genesis
of the mineral and its subsequeni evolution, and sometimes its
alteration in some cases associated with the ore formation pro-
cesses (mixed~layer claye), and to determine the dynamical ty-
pomorphism and to explain or predict the behaviour of a single
mineral or an association of minerasls (rockas, ores) in ore pro-
cessing.
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OYSTEN OF MINERALS
N.L. Smirnova, N.V. Belov, Moscow, USSR

Chemicel qualitetive and gquantitative formulae (CF) of
an object - a chemical compound or & mineral - are proposed
as one of the most important signes. The problem for consi-
dering CF as a unique CF system is raised. In this comnection
a suggestion is made to consider each CF as an abstract re-
prosentation of minerals, end the ideal chemical formula
(ICF), with no account taken of substitutions and other de-
fects, as an abstractrepresentation of complete mineral spe-
cies ineluding all the polymorphic modifications (mineral spe-
cies). The ICF system breaks out into s<f<d<p levels and
their anion and cation 8 <f<d<{p sublevels of three-rank ge-
neralization: the atomic & the group < sfdp. The CF system
is divided into a subsystem of gualitative and quantitative
formulae. To each qualitative formule scme quantitative ICF
are brought into correspondence. Tolerance classes are sing-
led out for atomic, group, sfdp, qualitetive and quantitative
ICF.

Smirnova N.L., Belov N.V. Kristallogrefiya, 1981, 26, 3,
495-497; 1980, 25, 5, 962-966. Smirnova N.L., Belov K.V. Sborn.
Geneticheskaya informatsiya v mineralakh. Miu. sborm. n°7,
Syktyvkar, 1980. Komi Branch of AN SSSR. Trudy, vyp. 31, pp.
15-16. Smirnova K.L. Vestnik MGU, ser. geol. 1979, vyp. 2,
pp. 59-63. Smirnove N.L. Pifth European Crystallographic Mee~
ting. Copenhagen, Denmark, 1979, p. 101.
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' ON ORDEXING OF LINLRAL NOMENCLATURE
|i V.I. Stepenov, Moacow, USSR

| Definition rules of mineral epecies must be identical for
' all groups of minerals.

MINBRAL SPHCILS. Outlook on mineralogy development end
utilisation of mineralogical knowledge in adjecent sciences
require terminology oxdering. Conception of mineral species
muset be limited by “Gibbs phase" conception in chemical ther-
modynamics. Mineral species exists in the nature in the form
of countless mineral individuals and their sggregations, which
are speclies varieties by chemical, structural and physical
properties, morphology and other signs. lMineral species ia
defined by individual properties sum of their varieties:

a) Structure variations limited by boundaries of Gibbs
phage exlistence and absence of morphotropic transitions.

p) Chemical composition variations within individual
Gibbs phase and conditional boundaries with the isostructural
species. Conditional boundaires of species within real or sup-
posed solid solution of relstive phases in each of individual
structurel positions of compound is defined by absolute predo-
minance of one component over other ones.

POLYTYPES of one compound sre not mineral species. They
are not Gibbs phases and differ from varieties im principle,
therefore there is necessity of new taxonomic unit - SUBSPECIES,

Mineralogy takesnot into account of existence of three
types of homogeneousz egolid bodies in natuie -low molecular
crystals (displaying the x-rays diffraction), crystel and un-
crystal polymeres and glasses (displaying not the x-rays dif-
fraction).

There i1s necessity in surveys of infingements of nomen-
clature in mineralogical reference- and text-books.

All mineralogists must be obliged not to use discredited
nemes of minerals (after voting of IMA Comission) absolutely.

42




1.2, OnemeETH M CyandEAN
1.2. Elements and Sulphides

3 13th General Meeting IMA






FOIE NMPHFONHHX M JSKCIEFMMEHTAILHHY pA30BHL FARHOBE CHld
B LWHTRPTUPETALKME PERESHCA MMERPAINLERX ATPETATOB
/excrony ?ba-Bizuj-Cu?S. AgBib,~PbS/

MM, Bornupesa, Memwappayx, CCCP

Veaxamiay COPASCRAWME DRARNWTHHX MO NODHONOrHE MUKPOCPAC-
verrll afgumira PbOURiS, » warmasgura fi-AgPi8, e Bi g Ag~
CORePXAREN DANCEUTOM Of CVY¥RSSTOA He OCHOBE [ETANEHO M3YISERO-
ro aneyTPOHHOACHAOBHY MANRDPOAHAIVICOM COCTABA cpacTranmiXCE MHE-
WETONON B 3KCHSDUMEHTON 10 (AROBHW COOTHOMEHNSM B COOTBETCT-
BYLIMX CHCTAMAX.

lloftxmnerosse ¥ uupuexnrononofnye AMKMENT-TANGHUTOBHE MU~
KPOCPACTENNA C PA3AETHNME ROAUTECTRERHNUE COOTHONEHWAMN $as
O PAROBANRCE B PEAYABTATE CORMROorHOH XpHCrannuwaAndd ABYX MAHE-
penon., Cocraed arperaros NeXAT B 0 NCNSPHMEHTANTHHO YCTAHOBIEH-
sou (Chang, Hoda, 1977}n3yx¢annou moxe Pb5-PbCuBiS, , cymecr-
BORAHNE RKOTOPOTO OPE 500-.375 C yrasysaer Ha OTCYTCTBME CuMECH-
MOCTH MEXAY DTHEMN COSJMHeHHAMY i OPE SONe€ HE3REX TeMOepary-
pax.

Ina BHACHeHWSA UPOWCXOXJCHWS MATEIBINT-TAlSHWTOBHX Cpac-
TaETH HCOONBIOBAHN IWCHSPHMEHTH B HU3KOTEMmeDAarypHOM wnacry
cHCTEMN Ae,BiSe-PbS » JAS0OBHEe coOTHOmMEHWS B KOTOpOM rparTyDTCH
HEOJFUSRAYHO B HOCAT NPeRUONOXWTENLENN XAPAKTED H3-3A MATNX
cropocwed cyfScomnpgycHHX peaxnui B yorosmax sxcenepmuenra, [Tofl-
YUNAETOPHE B PemergaATHE arperard ofpasyprcA np® pacnaje Teep-
10rc pacrsopa ¢ o~  npespamenven AgB:LSe ¥ OOATBEDXAADT BKC-
0ePAMEHTANFHO YCTAHOBNEHHEYD OrpPAHETEHEYD CMECHMOCTH uemxy PbS
" AgBisa OpH Teuneparype HAme 215°C. MupueRRTORBHE Aarperari
onpezenermoro cocrasa ( 60 won.f igBiS, ) crassr nox couEenme
CymeCTBOBAHNG B NPHPOJE S¥COSPHMEHTANSHO yCTAHOBISHEON dasH
AB4PbBi459 H CBEJGTENECTBYDT O NMPUCYTCTBMN B HH3IKOTEMOEParyp-
Boll wacr® srolf cECrewH smTerroRpa p-AgB:l.Sa € TBEDRHM DaC-
TBOPOM Ha ocHoBe FDbS.
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[HAPATEHEZHCH FYEHRX MITEPATOB, OEPA3YINMUECHA NP PAIROXEHVEH
Ch’JIb@OCG.EEE, Kalt MHZAKATCPH BHSLAHD-XWINVEC!MX LAPAMETPOB
PUIPOTERSANLIOTNO NPOISCCA

E.C. Bopruuxos, H.H, Mosroes, U.f. Hexkpacos, Mocuma, CCCP

B rujpporepuMAnsEEX DYAAT MHDOWO PACNDOCTDAHENO ARAEREE
PRANOEEeHVA WMEEPANOB M rpyrand cvandoconed, woropoe no EXVMUD -
MYy OEeX¥TCA HA [IBa THOA:

A - panceui xmurwecxmE¥ cOCTAB HOBOGHPAIOBAMFHY MWHEDPE-
N0B MAEHTRYER XWINTECHOMY COCTABY DANOFABNErOCA MWHESpAAA;

B - penoswf! xPvpuecwknil cocTAaB NMPOXYKTOB TAINO¥EHNA OT-
AHgReTCI OT XMMWUACKOTO COCTEBA NAINOFWBIANOCA MHHepana,

Mo »rny A npowcxormT pRaArOFrewne CYNLPORYCOMYTHTOB CAWF-
ma, CBHHOAE H venuw /pan allrwrura-nucyyrnra/, CYT B} OBHTHMOHETOR
ceuEna /pap cewceftmra-mwmuennura/, ceuvna ¥ cepedpa /rpynus AH-
zopura/. OHO CRAAAWO C PACTANON BHCOKOTEMNRPATYDFHNX MWHEpANb-
HHX 683 HIV MeTACTAGUIBHHX CYABRROCONARHY TBEPAWX PRCTBOPOB,.

B nocrmepgmex caywae ofpasyprTCa YMOPANOUEHANHE COENMWHEWNHE - I'O-
MONOTH.

Pasyoxerne no tEny b He6arxanocs mAs YRWepPANOB W3 IpVI-
mH GAeRIHX PYR, CABMOCTARRATOB B CVXBMOARTHMOFKTOB CBRHRA.
[IprurEOl Ex HevCrOMWMROCTH AENAETCA WMIMPHeHVe axrHsmccreld ce-
PN, ENOQIOPONE ¥ DPYIOO PAIVIEHEYX WOMIMONEHTOR.

bxarogapa WyepmuuCA SHCOMEDPYANTANLWHW JOHHANM, nApaAre-
HESWCH DPYNEHWX MWHEPANOB, OfPA3YDHEECA NPY DA3INOXEHNE CYRBAO-
conell, MOT'YT MCHONERIOBATHCH JNA OTEHKE ARIVWHO-XWYEYECKEX nNa-
PaMETPOB: THN A - B KAYCCTBE TEOTEPHOMSTPOR C OEXONPOBANNOM
mxanoff, TEn B - wax poxalarens pexEuMA WHCNOPOJA, CEPH ¥ PYyAO-
O6PA3VDENX XOMMTOFARTOR B TEUYEHEE WFNepanoofipasoBaEms.



CYIboHIHAT MUTEPANNBAUAA B KNSEPRUTAX SKY U
I'.H. Goyaposa, B.K. Tapawuw, .M. Xyzpasuesa, M.C. Tepmwrosa,
Mocwpra, CCCP

Cynstmpsma wFHeDARPIATKA 'MDATCTA ATAHA TRDBATHO-VArMA~
THACCHPIHMY B HASOTAHUHYH PHADOTAMLANETUNE O0XDPANOBAHIAMK, Peaxo
OTARAGADMANECA TO COCTARY, hOoP e AMTAA~TEA veHNpPATOR B NTADArE-
HETRYE CHUMN ACCOUMATIMAMN,

Cynpfman ¥ArMATHYECKOPNO IOFR1ACAE TATOTENT K KCEHOANTAM
MIVOREYNY MODOX, RATONHAA VAFASDNHORME TPOCTDIANCTAR TOPOROOSpE-
SVDMAX VPEEDANOB WAM FAXOAACH B RAAE azTricEr# B NDCTSAHAX.
Brarnnenug OAHTFO CYETANATPCACYTES, R NEPTORS W rpawarTe ofmapv-
renmi raxxe npororemermaeckne, Cynpdrmryw arpararan csoffcrpen-
HH HOMA2BY AHAA Hopun /EOﬂMﬂr/, TovAnREDE CTRNewre ¥ EANOCTORH-
CTRO coCTARA “V¥Hepasom. [[ourTpaAampuas wrere vonvrial cnorena me-
PACKPHCTANIVAOBAHHNM TREPAN Ppnermropov ma ocwone 5, Fe, Ni,
MUPPOTHEOM B ACHTAANIATOM R PARNPFTANX COWRTARVAX; BRHWTTPAHAAR
npaONBUCTren watiwa novprr Anpa - Co-conepwamuyv TOHPAAHEFTOM,
BHEMHAA - XANBFOMNRPETOM, PoTe SOPFYrow A nreptprenryrow, Jora-
HORJAGHO, TTC CTABMHIHNE »FrapartN pun~wemerl p onnarwe ofpaiaopa-
nu'upn pacnage TRepmoro TACTANDA, COOTRATCTRYDMErO (10 COCTARY
NeFTAAMANTY, & B OIVPTOFe - nEpho~nEv., OFfpaiomRaRre CVABENNOR
CRABSARDO ¢ aAvvasnmell CTABMIAHOrO DACLIARY W NNYRATOM OTARARENY
Kanmens 2TOr0 pacnrapa cErrwarHoft waccol wa nNavARCENX CTARMAX
ero AparnMORNPOBATAH,

Cynedmpgy rrpoTeDMARBRONO TATOARCA, TPZVPOTeNHNT K
COSCTREHHO A GSPAFTAY B DANAMIFLT RYITTSNFPAM B AVX, Ofposvwnr
nporunwy, wAbwn, meTrr W neonnovoproan, [paoAnxagaer nrrwr. ¥po-
Me TOr0, BCTPEnTARnTCA: MAPYAAUT, PANSRAT, CohamaprT, VPAN2pAT,
waxysaprr, ‘'WEepasnN oraPaapTrcs MOCTOAMCTRON COCTARA, FRINATH-
TERABRHNM COJSPEANREeM ajeucHrTon-npzv~cel . Vawamnerena -~orp~rmua
EAMENMeNNRA TEPMOIAEKRTPETECrZy CuodCTB W v “POTREDAOCTH nNEpKTA
or TPUAwn x wpyiwe, O4DA’oRAITYe CTITRTAA0B CRAAAVO & o acior-
BREM O%OTAmREHENX Cepof PACTBOPOB AA “MFEPANN FArean W HW¥:IA
fea CYMECTREHHOrO NeNEROCA REMeCTRA, A TAWEKE C RYMAAATARAHMEM
§ noCKegVOMNM NAPSOTAORENNEeN RAeMEeCcTRA B OVCTOTAX M TPAMHHAX
PHXINX nOopox. PAx HAvTOBR CREASTENRCTRVET O FHAROTEVMMEPATYPROM
ZADANTEDE THTPOTEPMANRHOrNO NMPNNACCA CVABMANOOS PATOBAFNA,
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a8

[IAPATEHE3MCH ¥ oUA3HKO-TUMIUECHUE YOTOBRHS OF PAROBAHMA
MUAHEPAJIOB B MANRAPOBCHOM PYIHOM (10XE, BOCTOTHWE
POJIOIH, BONTAPHA

B.B, Epecroncxra, Cotwa, Goxrapwa m H,C. HoprERROB,
Mocwxsa, CCCP

Anarna pmapareneswcos 8 pynar Magzapomrcworo DYAHOTG nNOXR
2 TEPMOAMHAMRUECEEE DHCTETH MO3RONANE OUSHUTE KUCXOTHOOTH-mME-
JIOYHOCTH PACTBOPOR W REenMYAREY dyruraascerell cepw » rmeropoxa,
NPZ ROTODHY MPORCXCIANO OTHOXRSN#E PyX. Pyad I cragum, npeg-
CTARNEHEHE B OCHOBHOM Acconmanwed TRPWT, TATEROMAPHT, CHOPMH-
posanucs npr T éw10'3 = 10"32 aTM. B f82 LYo iR MyenP BT,
Pyxu pagnell acconmanmn IIT cmaxn: CHOPMUPOBATACE OPR f Wi
10792 . 10'q4'arn. n f’z 10-11:5 10'1? > arx., a nnannen -

101 R4 10”‘-5

upn f02 wermsme ~ 107 Gl n fs aru, Knomor-

2
HOCTH-MENOMHOCTS PACTBOPOR COCTABNARA OKONO 4 - 6. Boswoxso

HEKOTOPOE VBENNUEeHVP MAeNrOvHOCTH HA AARTDUNTENLHHNX CTAZURX
HOPMUPORARRA PYA. B nerou Aasnngaercsd TEHAGHINA E CHATEHRAD
OYTETUBHOCTR CEPH © KHGTOPONA K KOHLY OPONMEeces MMHEeparoofpa-
AOBAHNA.




FACMYTORAA MUHEFANMAAIMA B KBAPIEBHX EHFAX B HAPEYERCKH
BAHW /UEHTPAILHEHE POIONH, GOATAPHA/

4.5, Bpearomoxa /Comms/, H.H., Moarosa, H.C. Goprawwos,
I.C. Boponaes Mocwea, CCCP/, K. Koeron /Codms, Borrapen/

Verogauy PAHTrAROCHARTPATLHOrNO ¥PFPOANANYIA E TOPOMKFO-
pol pemTremorpasmy B PYAAX MO CTOPOYRERESR HapewerCry 6AWF yC~-
TAHORNEHA HEOCNUAAA ANA AOATAPCKRX vecToPOorxerul RROMYTORSA
UNHEPEARABNEA,. MRREPATH BHCMYTA NMPEeZCTERISRN TANARO-RRONYTH-
TOM, WRHEPANAWN PHEA TYCTARWNT - NPIFRERET, MFFEparxaw® PrRRA
afxuERs - BRCMYTHW /raaner, newomt?/, CY¥ARFOTErAYPRRAMRE BEC-
MYTE: TeTPasMMWTOM W Osemrow A, B PYERX WFPOFO PA3RFTO AANE-
HRe PAsNOFEEWA cyantocone mmcuyrwR-adrrEmropOo¥ CepWR, B Pe-
SYNETETE WETO BOBHWKAET BAFNWOMEDFNE PemeTdaTrNe CTPYHTYPH
cpacrarrs. MOXWO NpegnonoOXWTB, YTO BTH CTPYKTYPH BOSEWRAR npH
PASTOTORNN RHCOKOTEUNEDATYPHOTO BRCMYTHE-AFKNHHTOBOTO TREP-
AOTO PACTROPA MPM MOHAXOWUR TEMTEPATYDH,

39




NAPATEHE3¥CH MAHEPAIOB MOJH30PMANUOHANX MECTOPORIEHHAM’
Ir.H. Tausswrg, figrvrex, CCCP

: B somax mONTOXMEBym¥WX PA3NOMOB Me3030rn Bocrounod frxyrmm
HASNDHAeTCA coBMemeH®Ee p enmmoll pymomoccrmofl crpyrRTyDe pPAsHO-
BOSDACTHHX DYZEHX dhopuanni . I[Ipm sToM BOIEWEADT MONWHOPHANNOH-
HHE MECTOPOERACHWMA, HECYMUWEe MWHEDANOTO-IEeOXUMRTESCHAS NMPHIHAKE
OPYAEeHEeHEA COBMEMEHHHX dopmanni.

Inra pynEHX fopuanuh umeroll AWMERMM BHEENADTCA MOCIEJOBA-
TENFHHE DAIN MHHEPANEEHX MAPAT HE3HWCOB! BOJTDT‘O—K'BB‘DREBOﬂ:
KBaApn + APCEHONWDPWT + NMMPHT — CHANTEPHT + XAABKONHPHUT + TaNe-
HAT —» Cyns$OCONH CRWEHQA, MEeJH, Xejesa + AHKEePAT — KBADPO +
KanbnET; B SHTAMOHATOBOH: KBADPH + MADHAAWT + AHREPAT + AER-
KET — AETHAMORWT; B cepefponocHol ranemmr-charmepuroscil: chane-
PET + CHEEDHT —= XATBKONEDPAT + GDEHGSPraiT —— PANEHAT + CYAB=-
POCONM CBWHOA B Cepefipa —— KBADPN + MAPHT + RANBOWT.

llpr HanoOxERNM HA MVHEDANRRWE MAPATEHSSNCH 30X0TO-KBADTE-
pel fopuanmy napareHesrmcos Somee uononux hopmanui mpoEcxommT
WHTeRCHPHellmas KOPPOBWMA W pererepannf DARAWX MAHEDPANOB C W3Me-
HeHHeM Wx cocrapa. COBMEmMEHRWEe NADAreHe3mCOB 30N0TO-KBapnesci
® aETAMOENTOBON Hopuamn¥ mPMBROAMT K MOABNSHAD OADHT- B XANE-
KOMAPET SHTHMOEMTOBOTO naparerResyca no 6epreepuTy W XANEKOCTH-
6ury; aypocrmbfEra, rySwaroro sHCOKONPOSHOrO 3010TAa B AYDOAHTH-
MOHATA MO PAHHEMY MACCABHOWMY B30NOTY. HOBHEEH‘H&H (‘.‘GPBGPOBOC—
HOCTE NMEePEOTHOESHHHX CYALMMAOB W mapareHsamc cepefpocopepxa-
mEx wEHepamos /opefifeprmr + OBEXWHET + UEpPADPrEprr/ XApPARTEDPHH
IAA HOBOOOPA30BAHHHX MAPATEHE3IWCOR TMPW FRANOXSHEE cepelpoHOocCHOH
rarennT-chanepuropol HopuapuyY HA 3O0NMCTO-KBAPOEBYD.

B nemou, nONUSOPMANMORHHM MeCTOPOXHeRmAwm cpolcrremmH He-
O6HUHNEe ANA PYyARHX dopuanEd wwerod AMERE uMWEepPANLENE NMApPaAreHe-
aucy m yercrreHrnl umrepamrawl cocran,
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CYNEMRIHEE ACCONMAIMW BEPXHEN MAFTHH M MATYATHYE CKUX
MECTOPOXIEHRMH cccp
H.B. Incrnep, Mocwra, CCCP

ARANES NMEeTPONOTNYE CKAX aAaNOHOMEDRocTed MhOPNHPOBAEEA
VA BMENOHOCHHX GASUT-YALTPACAAWTOBNY WHTPY3IVBOB NO3BOANA 060-
CYOBATE NMPEeXCTABNEEMS O NEPEROCA CYARHEIOB B MAPMATHHECHEX
pacnnapax p Buge mHecuecumol mmgxocr®, moammkamnmed B mpomec-
oax nmasnenEs sepxaelt wmamrum. C meansp sNACHeHESA COCTABA H Ha-
TOBNX cOOTHOmEHEH CynALIWAOP B Pepxmei MarRTEE Hayuewa PYXBaH
MUHEPANMIANHA T'PAHAT-RONMENEBNX NMEPHAOTHYOB, JNJAOMHTOBR H gPYy-
IEX THENOR PAYVORHENX BRADYEHEW, BCTDEewaeMWX B KEMOePAETAX.
YeraroRneRO CYMECTBOBANWE HECKONBKEX THAMOB CYNBARARNY A0CO-
nranatt, Ogre W8 FEX BRADWAET MOHOCYALANAFHE Xeneso-HEReneBNe
¥ XAThKONWPHTORHE TBEPJAHE® PACTBODH, He nperepnesmme apnenmi
pacnaga. Bropas acconmannA nMpeICTABAEHA BHCOROROOANBLTOBHMM
CYynEARNANN, BRIDUADUHME BA3IN OOrarTroro KOGANLTOM NMAPPOTHHA HE-
HARE CTHOTO B DPYAANX MECTODOFNEONVAX HOGARRTORONO AHANONO INEHT-
aangnTa 00958 ® XEenesoHEKenenoro axepiEmepmra. Tperss Acco-
OWANRA COOTBETCTBYET OOHYROMY CyABAHZHOMY nMAPAreHesicy nmmppo-
THHA, MEeHTAAHANTA ¥ XANBKONHNPHTA. B OrReamEEueckMx fasansrax,
AENADMUYCA NPOAYRTOM HEMOCPEACBENHOrO OAABAEHNRA MANTHEN TAK
X MUPOXO PACTPOCTPANEHH He NpPeTePNeREde DACHAJA MOHNOCYRBHEA~
HMEe TBepANe DACTBODH, SAMARNE MO COCTARY H TBEDANM pacrBopan
na wanTHHAENX WCEeEROAMTOB, RO pPA3BMTA TAK XTE ACCONNANNA MAPPO-
THHA, NEHTNAHANTA R XANBLKONMPHTA,

Pyarne rmapareresNcN MArMATHYECKEX Meoropoxgemmi ofpa-
BOBAWN MEHHADARAME PPYNNN ORPPOTERMA, IDYIMM XANBKOMEPETA B
NeHTHIAHZMTOM NEPEeMeRworo coorama,. PasaEwmENe naparenesEcm 0T-
nWuapTCH MexXXY cofolf oFporo onpejereNmMmE N COTX A COBANRWNE
HSMERONMAMM XNMAUSCKOrO COCTABA NARJOTO ES YRASANEMNY MEROPA-
JOB, 9T0 O0YCAOBAENO OCOSeNNOOTNwWR coorena N ocxomwoll ssoam-
nnel CYX BPRARO- CHINNATHNX MATNATNYECKNX PACTIABON.
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UAPATEBEE3WCH PYJEWX MUHEPANOB NONACTAIMMHENX MECTOPROXIEHMA
KO YEAR /CCCP/  URIONEY /BOATAPHA/ |
B.A, Kopamemwep, K.ll, Namyrwms /Mocrea/, M, Marees /Cogna/

1. Mecropoxgenwa KouSyaax /CCCP/ u Yemonen /Bonrapwa/
OPRYPOTSHEN R MPONEAVTHAS ADOBAHAHM AYAKARTTAM ARSI HTO-RAQHTO-
BOr0 COCTABA, WMADY ONPEJENEHHOS CXOMCTSEN B CTPOGTMHE PYABHX
ren /xmnN, asanexw, rpySoofpasmwe rera/, a& WX PyAH Ofnamant
BeCrMA (AMAREY MUHOPANLEHM COCTSBOM,

2. Ocmosmaum wmEeparaww pyn ofomx wecropoxpermmil spmApT-
CA: CynBIEAN /UMPHT, XENSRONNPNT, CYHENEPHT, PAIEHET, GOPHMT
® ap./, cynspoconm /6nexnse DynN, JAMeTEHRT, ADOOEET, 3WAPTET,
zenprocradwr, Ag-Cu-Po-Bi-cynspocons,Cu~Fe-Sn-Mo~S~uuAepann ¥
ap./, Texnypugn /ownimaEmr, ®OCTOBNT, meTn¥T, CAMOPORHHHR vex-
ayp 2 ap./. Pax wemepanos /mocrommr, xewycwr ¥ xp./ ycraEos-
newd TOABRO B pynax Yemomewa E Kowdynage w Ew B waxou ApPyrou
MECTODOXRENE MWDA HA BCTPEYeHH.

3. Nopagox ernoremEs raaBRHX mepareseaucon /cuese wmpme-
PAnos TENC3A ncoe SONee uMERWOTrHWE, YREeNFYeHNE K KOENY OPONE0ca
POAM MREEDPANOP CYPHMM, BWOMYTA, ONOPA, TERIYPE, CBURNA B NNH-
ra/ P O6OMX WeCTODOENOHWAX OSWEX WePTAX COBNARAaer.,

4, HleransE0 MAYYEHN COCTAPH OCHOBHHX PYAFHX WRHEPanos,
of CyRADTCRE SAKOEOMEDHOCTR Mx Bapranei! » mpomnecee wnHEpanO-
ofpasopanrms,

5. Ha ocHOBaREY MOXYweRRHX NANENX Of CYEN&DTCA BOTIPOOH
dopuannoRECl mpREagnexmOCTE wecropornenvi, MPRBRONATOA HOBHE
IeRAHe Of YCNOBPEX JOPMVPOBAHME MPHEDANBRHHX NAPAreNesucos.
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O XMMUAME HOBANHTA
%, Korsworcwxm, Comma, Boarapma

CumraerCcA, WTO COCTAR KOSANETA COCTEEeTCTBYyer Mhopuyxne
szBiZSS. OxnARO MREPOSOHIOBHE ANANEAH, NMPONEAAHAHE WAWE, MO~
KASHBADT, UYTO KOSANNT ABNAETCA OmMwerannavecrod CVam}oCOrsDp C

Lopuynolt Pb30u314810.




0 XMMH3ME M HOMEHKRATYPE BAEKIHX PYI
BE. HKonsxomcxm, Codma, Borrapma

B nocnexEme rogd NMPONENAHO 3HAYNTENBEOE ROARYECTBO MEKR-
POSOHAOBHX AMANNAOR, Wr0 XAEeT BOAMOENOCTE 6ONEe ONHO3IWATHO
RHATEPNPETEPOBATH XWMESM GJISRANX PYX W BRECTH HEROTOPHE KOP-
PEETEBH B MX HOMEXIATYPY. B mamfonee ofmem Bmmje OMM CBOJAT-
CH X QIeRyDmeNy:

1. Cocrar Gaewnwx PyE coormercrsyer ofmed dopwyne
A103214S13. Noawnew A aanarm cu’ = Ag*. NPE CONEPXAHNE TOC-
nepgmerc OSHYRO A0 4 POPMYABHNX EZUNEN, HO B HEeXOTOPHX CAY9YAAX
E Sonsme, [losmmEn B samarw Cu "', rez"' " an"'. A ANeMADENME CH
B ADOHX OTHONERWAX. B CYPEMAENX cCOCTARAX ng" TOXS MOXST 3a-
HEMATE MOUTH BCe MOBHNEN B, & B WHEBRAKOBNX - X0 OKONO TMONOBH-
EH N3 HEX,

Mosunun X samnrm we ronsxo As>', Sb2%, BL3*, mo = mett,
Nogrrepxxaercn copepmenmwi maowopdmsu wexay As°t = Sbot,
MagcumansrHe COZGPEANEA :u‘"‘ ® MPEPOAWMX MATOPRANAX - ORONO 3
QOPMYNBENX G@EMHEN, A 513"' ~ AO OROXO 2 MHOPMYNBHNT GEREEDN.

2. MEXDOSONZOBNME ANANE3AWE CPegR OXERANX DPYX, XDOMe
TETPAIEPETA N TOHMAWNTHTA, NORAAARNN TARES NMAAROBNE ¥ ¥YETe3HC-
THE XOWNEYHNE® WISHN, & NMPR CYDPIMAHNY COCTABAX - W PryrEEM RO-
vegyEull waeR. B COOTHETCTRPEE C 3THM ® ONeRANM PYRAM CHexyer
OTHRECTH c:emna MEHEDANN:

TerpasapEr - cuz"sh By4 Temmantar - CujoCus*as,s,,
+
dmrepnangEr - C:1°h28b4313 Jamgdeprepur - c“;oz”?'.;su
-+ + + +
Konmer - cu1°r-2 Bb4313 JaypaEnr - 0“10"2 '“4813

Esamuy 0\1105.28b 81

Hopwe EaspaWER }smpnun. xaypamnr/ xamw no Ememm
MeCYa, TR ONN YCTAWORNONW Brnepsme. Crapwe maspawus /xonmur,
EPANNT, BANZ6EpPrepNr/ COXPANENM, WO We AN OOCSWAVENES Pas-
mopugmoorell, & CAMOCTOATENINNY WENGDANLANNT BEZOB.



[IAPAPEHE3BC BHQUYTOBHX MHHEPANOB B XHIBHHX

MEJHHNX MECTOPOXJEHHAX BOATAPHH

B.l'. Konsxomcxm /Cogma, Boxrapma/, D.C. Bopogaes Aocxea, CCCP/,
E, HalMgemoea /3amp/

EEx3HNe wWexWue MeCTOPOXNeNEE NPeZCTABNSHM JOBOABHO ENE[O-
k0 » Bocrowmou Cpegmoropse Boxrapmm, Hx xapaxrepmolf ocodem-
HOCTHD ABARETOR OPECYTOTENE PASHOOSDA3INNXY BPECMYTOBMX MENepA-
XO®P - BETYTEXEHETA, SMOIeXTETA, AHRKEENTA, BMCNYTHEEHA, PYAEAXYA-
TEYE, ROSANNTA, WATENBANTA, TOTPAXEMNTA, GEpEETA, & TAKXEe NpO-
MEeXYTOUNNY WNEHOBR PANA BNCMYTEE-AYNKEENT N CynsHocCONN
Gu3.|;331286. lloxywewnue xammmwe xanT BOIMOXNOCTE INAYGXe NOHATSH
DapaAreNerEYeCKNe OTYHOENGHNA BNCWYTOBMY WNHEDANOB B MEAPOTEPMANB-
HNX MEeCTOPOXXONNAX E IeOXEMED BECHYTE B PRANPOTEPMANLNOM MPO-
necee,



HUKBJIEBHE [APATEHE3HCH B WMbPEIREKCRCK XOFCTE
/BOCTOJYHHE POLUNE, BOITAPKA/

P.¥. Hocrom, Cojus, H.ll. Jlanyrana, Kockpa, CCCF,
Be«Bs Lpscropcxa, Coifms, bourepna

Cpemn JHCTBEMHTOR, 38JCcraPhEuX B HEWOMEHEHHEX KaApOGOHAT-
HEX ¥ CHAMKATHEX OOPOAAX, YCTUHOBNEHO pNOCHOHHOE ODORMMETANJNUEC-
K06 OpyAeHEHWE ¢ HaxoxenHo# na Hero Huxexenoll wmnHepannzauneil,.
I'HaBHHMA DYRHHMH MHWHEDPAISMA HBAAWTCA OMPUT, CYBXEDMY, Taucudr
W X8FLKONWDHT; BTOPOCTENEHHHNE ¥ DCEXKOBCTDEYADAWMHCE - ApCEHO~
NMPpUT, MANJAGDUT, NOAWEIWMWT, BAEGCAT, 3NTCCHNT, TESTPAIXPMT, repce-
EOpMT, KODWUHHT, YIBMBMAT, XPOMHT, MUPPOTHH, NEHTIEENWT, N6n-
AAHTUT, TEMOTHT, MAGUrHETHAT, Mapra3uT M.3010T0, HepynHHE MAHE=
PAAH NPEelCTHABASHHN MOJOMUTOM, (SPPONNICMHTOM, MATHE SWTOM, (yi-
CHTOM, XHODHTOM, MAAMTOM, CEDHINTOM, KBADUEM W GapMTOoM. 06~
Cy®NapTcAd NEHHHE@ O COCTABE W MODGONGIWM MWHEPAJIOB, @ TARNe
NMOCAEACBATOARHOCTH NPOUECCOR MX OTHOXEHWA.
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[TAPAPEHE3HCH MHHEPAJIOB FPEIKMX H BIATIOPOINEHX JARMEHTOR

B PYRAX IMEIPOTERPMANBHNX MECTOPORIEHME APMAHCKOM CCP
H.'. Mararssr, 0.0, Avmpax, P.H, Sapssm, A.H, Hapaneran,
r.0, Dugzasa, A.C. Papawvasam, Epesam, CCOCPF

Tepparopua Apuamcxoft CCP xapamreprayetos ragpoTepuath-
BEHUE MECTOPOXNeRMENE NBSeTHMX, Denk¥x B OAATrOPONAKX METALIOSB.
OcoferBo mEPORO DpPejCTaARICMH PANM MejmO-uonwsgemopoll, wegmo-
ronuexansoll, nmosduerartEwecxkoll ® somoropyaEsx dopuanmll.

HecregopaREaMs ABTODOD B PAANKYRHX GOPMAYHAX Pyg ycra-
HOBJAGHN MEOPOTHCNeNENe UWHEPANN TenANypa, PACHYTE, 30A07TA,
cepe6pa, repPuMAEMA.

Cawopofiiiie 304070 B Cepefpo BOTPETANTOH BO BCEX HOPuA-
NRAX PYT X ABIADTCHE HARGONGe mMOSIHNME TNENAVN NAPATeHe3INCOSs)
HATPAMED, KPOHHeDHT-HANABEPNT-CHIBBARAT-30XOTO; OOTNET-NES8CCRT-
30N0T0; ATTENT-KPEERGPAT-TE@CCRT-8 ONOTO-TONAYP~Cepedpo.

Napareneskcd uMEEPANOB BECUYTA NMPENCTABICHH, TIABENM
ofpasoM, TeANYPEEAME ¥ CynsdopmcowyrHTavm., Hamfomee Xxaparrep-
HHuE ZBNEpTed; camopPogrHl sMOoNYT-BECHMYTHH-TerPANEEAT=TENIYPO~
EYGNYTET; XANSHOUEPHY-BETIEXOEET-aMONENTET-BECMYPRH; PASHENT-
rareRoRdoMyrEY-alRNANT .

YaparrepHNuN TADAreHesECAME MHHODANOB IaAPVAHNS ABIADT-
ca: GOpHNT?-TOHEAETET-POHIOPRT; YANBXRONMEPET-SOPHET-3HAPrET-
TOHRAHTHT-XAM KOS HE«PRHLCPAT T EPUATAT ,

Mupepar® pejREX ¥ SARrOPOINEHMX BHEMEETOB BO BCEX IMEAPO-
TEPUMANBHNY MeOTOPORNOEMAX O6PA30BANECE B O3 AHAX CTARNAY WH~
HOPANTBIANMNR: MOMNE PHICASHNE FIARENX DYROOSDRSYDPMEX CYXBHHE-
ROB.

EBvaprenEnNe DAPAreHESHCH MAHePAnNOP WueDT BAXHOS AHAUS-
HES ANf PEeNOHVA reHeTEHYECKEX BOOPOCOE PYA00SPEIOBAHEA, TEOH-
SATHE PYR ¥ RONUASRCHONO WONONEI30BARNNA WNHEDANTBWOrO CHDEH.

47



[TAPATEBETHYECKME ACCOTHMAINMM CYIBQKIOB, CYABROAFCEHAIOB M
APCEEMIIOB ERIE3A, KOBANLTA M HAKRENA B CHAPHOBO-PYIHHX
MECTOPOKIEHMAX /ma nprvepe AsepsaMpxamcwod nacre Maroro Haswasa/
A M, Maxuygos, Baxy, CCCP

1. B saepdaligrarncwol aacrr “‘anoro Haswaim mueerca pHN
KOGANETOBEOCHHNX B FMKENEHOCHHEX CKADHOBO+-DYIEHX ecropoxpennil m
nrofAsner®il PA3IAWYHONO rEeNEiWCA - OT CONCTBEHHO MATMATHYECHODO
B0 HU3IKOTEMOepPATYPHOI'O TEIXPOTEPMAREHCTO, B PYEEX HOTOPHX C HC-
MONB3IOBAHNEN XUMHUECKHX /B OCHOBHOM H& MVWIPOAHANNAIATOPAX KS-46
#parnyscxol dupwn "Fawera®" w JXA-50A anoncwol gupun "Jwxeox"/,
MEKPOXEMAYECKRX, CNEeKTPANBHHX, PEHTIeHOMAIOBHX /rrtdpaxronpau-
ua 7 gedaerpawua/ B HNPYTVME BFANTWSAMA , HAYW CHHADYESHO O1OXO0
50 HOBMX WMHEDAXOB H EX pa’HORMIHOCTEHM, yCTAHOBAEHH HX nApATE-
HETHYECKEE ACCONMAMMR.

2. KFofansToBHe W woSAanpTrconepxEamve YEeCTODPOEASRWA M Dy-
[OMPOARAENWA pASMEeEEeHN B npejenax lamxecamcroro /Cowxmro-Ar-
neuckan sone/, Kensbagmapcroro /Cesamo-Fapafaxcrxas 3oea/ u
Opay6agcxoro /Apaxcmmerag 30ra/ pviEnx padonon.

A. B Jamrecanckxou pynwHOM palome nAparemeTHTECKYD ACCO-
OHETND CO3ZADT! W3 CYABNEIOB - MUPHT+XOSEBNBTMHDYT+HIKEABOVPHRT+
+MHPPOTHH+ KOS AN sTCONEPYArER MU PPOTHE+GPABONT+I RHEEH T+UP TNEDAT+
+MEeNPXBNENT+XO0 SXL THONPAANIH T+ RAPPOANT+BRONEPHT ; W3 CYakbOAP-
CeRMEOB: APCEHONF PVT+EANANTH+IAEYHOLOT+BHCOKOKOSANBTHCTHI raay-
KOEOT+AANOKA 3N T+HWKEAN CTHH annoxraz Ar+kofansrAE+XEN~23 0 CTHH
HOOBABTHH+MAKeANCTHE ROAONEBTHH; W1 ADCEHHAOB: MOXHEEPWT+HUNWE -
ANCTHE WORHEDPET+ASAARATrET+vOGANLTHCEHE HenTMETHT+CARPROPET+HNE -
rexucrHit caphxopmT,

4. B pryrEHX ™ XPOwWWTOBHX DPynax Kensfapgzanckoro PYAHO-
ro pafiona NMApPAreENeTHTECKYD ACCONMHATAD CO3IZADT: H3 CYyABHhAROB -
nEpEy+Ro6agsrcOogePRamE MHDHT+ROGANBTUNPPT+HUYEIENADUT+ITHPPO=
PEN+BONSNANEHP+XOOANRTIEHTAANINTHXVINCBY AU T+HUUANEDAT; M3 Apce-
NEROB: WARGENN+XOOANETECKNH HYKEN FA+DPAMMENBCOCPrET+IAPADAMMEN b~
@lepray § AR PAINOCYR.

5. ¥ naperemermueckux acconranu#t vrEepanos ''ecropox-
gemmfl Opxytagowere pyuworo peloma nPARTETECKOE ¥ TEOPETRMTECKOE
swazewse ¥wepr pvie Keravcroro v Kmuxvrceworo vOo6AXLTOHOCHOrNO H



ARSI CHOCHOrO CHAPRORO-~DVANNX MOOTODOETAH¥Y C manoxerHol CVn b=
LG wrneprananunel , coaxanmed "MDATeHRTENe QYYD ACCOTNANMD:
AT+ R OA BT BT DY T+ O B D4 R PPOT RHA N PHHCH T+3 UTEHATH 0N -
' LIS N

6. YoTAWOBIAHMNG TNDADErc-mnacYe ACCOTEATNE CTALANAON
# apcerminon Fe,lo, N4 rprsapvecru piofpaxeny ma TpeyrotrsHol
Avarpnuve ccormomeysn Pe:Co:Ni , & raxre ma nmanrerenervwccrol
Arnrpavve cucron Co-Fe-As-S B Fe-Co-Ni-S.

4 13th General Meeting IMA
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OCOBEIIOCTH MAMfOPolivA ¥ CACTEVATAKA BIEBKIHX FYR
H.E, Mearcora, Mocrna, COCP

Hyermmmeocn wowme nuy maovophnava p GAMOWINX PYAAX, COr-
RACHO EOTODNE XIOXOPAMNG xByxnanantane weraran (He®') aawe-
mant Cu’ HAPHACA HE MOAHOLFAADTCH MAFTHIRCKUM MATENWAATOM.
1'a ocrone waneCTWHNT MAe Saewanx Py aanvcwvocrat "cocrap-
cpoficrro”, ofofimeRns KAVHNX MIFFDCACHACANX AMAINAOR OFf WX XW-
MARNE ¥ ONVAMMMORAHHNX PACTWAPOROY STNVIIYD WACHOR CHETETH-
YeCKOro GASKNOPVIEOr0 TREDHOTO NRCTHODA MpenNICnATAETCA AHEe-
Aperne He2+ B OGHADYXEHFHE WPPF DTAXY PACMEAPOBKAY ASEIHCAR
TerpasgpEyecvol woOpmMFAnE® R wapvace /rnepael paCTROP REEN-
PeEna/; anewTnOwEYIPANEHOCTE MDY 270M MOTET COGADXATLCH 38

cHeT VAANEeHVA Ma CTpyxryps noxsuwwmol wenowanmaoranrnoll weam,
Heranrerme na Ve r wover TPeIOCTABIATL CRWHEN, RNA KOTODOPO TC
AANTONHN € CVABMOAFTENMORATAMY CRVHNA TNPERNOIATASTCA nﬂovop¢no§
FAMOTIEHVE TONYVETANIOR R TpoZwol nupaukmarsrof roopawrRanum,
OrnocurensHO Ag* BHCKNIAH0 COOSDAXEHNME, uTO OV0 ANVAmAeT cu”

. ]
B AABECOBCKEX TONMAIAPRX MPYATHANTEALEO NUME A0 4 aTovoB B HOP-

uyne, a npn fonee BHCOYRY CONEeDFraHrNAY - nepexoTuTr, onoc "o ere..;-‘

A¥ ¥apPv¥acn, B MOOGRMABRHNOE COCTORWFE C o“paionnuvem mawavcadl B
OCHOBENX TMOAMNEAX /Teepau¥ pacrtaop muuurTanwa/. 210 ofocnonN-
BRETCA WAMBRuENeM nDewoF AARMCANOCTA nNADA¥ETPA &, 0T coxcpra-
HUE Ag Ha OfipATHYD NpP¥ €ro KONVTRCTRAX, NPERHNRNANTAX 4 anrouA
HA GOPMYNy. '

C ymerom srux npegcrarrceEnil of waowopdmame, A TaREe PO-
kovenpannm KB n npemioxeww¥ I'.b. Fowrva o mHRenenum vvrepank-
HHX BANOR B DAavonAnEocred = RAOWODAFNX DARAX MPRENATAEeTCHA
MOAPA3IRENATE PAAN ONAKANX PYA € BIOMODAWIMOM TOTYMETANNIOR HA
BRRIN - wpabrre wnewH HIOWOPEENX PANOB C CCMNPTANIEY ONPeIeNfAD-
mero nonyweranna 4-3 arova wa HOpUyny /ronnaprve, TerpasApAET,
ronAREANNT B We merpenchrHRY eme B nprpOge aprapnr/ B MeEnyIM-
AOBHE PAVHORWANOCTH - (NeuNHE (VAN UPOMEXVTOSHOTO COCTABRA,

Cpen® nMenBHX - TERYARTAT (la1?(153_4u.)313,TeTPQBAP!T
Ve, (Sb3_4...)813 s roapdwaznt Heqn(Teq ge.s)Sy4 W He BOTPE-
geHWNY eme R nPEpOne AVAHRAT Me12(313_4...)813 « MernyruaonHw

PANHONUTHOCTAYN TPEeIAATASTCH JNARATE XROWNNE WAl RARMA /Hanpruep,
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wmmnrnt-rofpﬂn:pn?/, r n 7poHnc? cwcreus - rpofimoe /nper co-
pepxayva 3-x norvvernrnon pame 0,65 avcwa n gopayne/. Marnt
Minapan suNlt pyr - Apeddeprur AMTeTfAeTCH ADW CONSDTAFFE Ag
fionoe 4 arovon K Anpvvne. l'[m-‘ KOWgeCTNS NNV XBANEWTHOrC WAO-
NOpAsroro vosanza wtire 1 arova r dormyme npomnATARTCH DAINRGATS
BUYTEPBRAORTD DPAATOAMANOCTS, “OTOPVD PEOFOTERENO WAANRATE MO
uATATY /MAnpRven - TCTPEIARET TAE $SPPOTETTa’APET M T.x./.

I vawocrpe GoRee ANCORRX TAXCCRCR - POR8 W cemelicTra, MOXKHO
pacCHATPHAATE COOTRETCTHONAO MIOVODPA™H pag ®» rpynmnv.
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KPHCTANNOXIMUA CYABSMIOD BAPHA H CTPOHIRA
T.H, Hagéxusa, E A, TNodeysueras, H.B, Benos, Mockea, CCCP

PaccwoTpend WPHCTANNWYECKES CTPYRTYDH HEerO0YEO3SMEeNbHNX
TANBKOTSHHAOB. PuaRNeRN OSmES RPECTAINTOXWMWISCHAE® WEePTH H Cne-
ORPHIe CKE® OCOOEHHOCTE WiBSCTENX B HACTORMOE® BPEUA MPOCTHX H
CIOEHNX CynAbQENCSHE 6APHAE H CrpovnMA. YCTAHORNEHW AAR HUX KDAC-
TANINOXHMEATE CKEE DPDYTINN :

I. [pocrue cynsdEpH:

1. Mouogecunyecxue reteHETO-mOXOSENE CTPY#2VPH C EZOCTATOT-
HO BHDA¥eHRWNM xapaxrepou csaazed (SrS, BaS @ gp.).

2, Crpyxrypu C rerepogecuEveCHEM XBparTepod csailel: ram-
TenH Sg'ul PAHTEAN ¥ ONXHOYEHEe HWORN 52"(51‘52,3&51152, BayS,
® xp. Do xepaxrepy mOCTPOMKE OfEA MONOMANE PANNTY-FalSEETY,
Apyrue Cu.alz({:s(:l).

II. Cnoxmye CYRABARIM (Srﬂlzs%, Basn$,, B325n84,
Ba33n257, {;uQSrGeS4, SreGeS4, CugBaGes4, Cu28r3n84, Agzﬁa(ies4
E ZIP.), OCHOBY CTPYKTYPH KOTODNX COCTARNADT, KAK W B RPYIHX
XanBKOPEHEAX, OXHO=-, XBYX-, H TDPEeXWANOTHNE TPRANOHANLHNE NDHS -
MH BOKDYT KPYUHHX KATHOHOB H TeTDasiPH C 60N8e USAKWME HATHO-~
Aaue. H e B gpyrme crpykrvDHHE sxzeuwenTH B pPasn¥amEod crenemm
YCnOXHEeHH, YTO0 BanRfonee BHOVEIO TPOABNADTCA B MINGHOENE Te-
TPas’iPEIS CKOTO MOTHBA,

III. Cynpgocon® WMEeTOTHOIEMENBHHX 3JCufHTOB: 6apmil -
MejJEHe (BaCuz.‘.ie.Bﬂﬂquea ® Ap.), 6apuii-xeAunesHe (BaCdSz,
Ba,CdSy, Be,CdSe,), Gapuit-zeneamie(Ba,FeS;, Ba,cFesS,; = ap.).
MlenowHOsENENEHHE XAXBHOTEERIN - amanorwm FPbCu-mpocreflmEx cyxs-
doconel ¢ rparwalimaw napauerpou anewenrapHol Avelrm Nd, BROADL
KOTOPOro THHYTCH CVABLHOCONEBHE HATH.




0 PYILHOM MUHEPANHZANAY B YNLTPABARUTAY BONTAPHM
i, Ha¥pemopa /Rawp/, T'.A. Bomaposa, T.7N. KvypArnesa Mockea,
Lece/, M. Tenaawcora-llapatorosa /Cosnn, Borraous/

BHA® WARECTHY AMMB OTPHROTENS CRENCHAA O CVIBPRAHNY WH-
Meparax B vasrpasasnrax Borrapar /patownw Tonsvo Kavewmame u llo-
fpounpod - Poponw # mefonmmoe VALTDAGAIWMTOROE TANO R OKDECT-
wocrax c¢. ®porom - Rar. Bonrapza/,

B peaynrrare RAyveHWs GOJBNOTO FONWYSCTRA VATSDAATOR
Joxomo 1000 unw@on/, BXADTYANMEY ¥AX YNETPAGAAWTORNE TOPONM,
TAK W XDOMATORHE DPVIEM, ABTODAMW VOTARORISHN CAPNVIMAL MUREpPA-
'

CAMOPOXHHE anemeHTH: ocesM, wpmpmH, nrarmEA, cawopopHOe
nonoTo;

CYABRPREIN B SPCSRVON: TWPHT, NMUPPOTHH, NEeHTITAHEAT, MANTE-
puT, HEFENWEH, XWUINEBYIAT, RUONAPWT, XATEKOMNDPHT, ChHATEpHT, ra-
NenET;

ORMCONN ¥ TEAPOOYHCIH: Hrrveres, warwerur,Cr-Ni-conepxa-
mnll warmerET, Tpemopur /?/, TewaTHT, MATTAuWRT, PETDOOWECNN
xenean,

Hayuerrne wwrepansn mafaipgarTcA n unwpobwonuqecﬂnx PARNE -
pax, scrmmerwed ARRApreAd Cr-Ni-copppwammif warwerur, marpernt
M revatdar, VCTAHORNERHANWE R paltowe rop. Apmuro, Bee wmpepany
rayoeuny ONTRYECHR, NOATREDXNCAH PEHTTrEerAOCTeXTDPANBANVE RCOTEeno-
NAHWAMW W OonpenenenveM WewOoTODRNX MmMamgecsmx cpoferm.

BOnNsmuHCTRO B3 NMEPRUACTERHNX MAHCDANOR OFPARORANTACH B
CRASY C PARTATHNNY MEeTAMODAWTECHAVWN NPONeCCAMW ¥AKX DErwORANb-
NOro xapaxrepa /awdmfonmromras danws/, TAY W R DEAVARTATE ROA-
JedcTBUE GONEe MO3XFHETO TPARWTOWRROTO uwarvarmawa. [fpm arom no-
POAH MOXBEPrANHCH MHOTOKDATHHM NPEOGPARORARAAN, BHPAIWRNHXCAH
N CepnNeHTAHA3ANNR /xpuaornxnﬂoﬁ, anaapanropol, aﬂvwropnronoﬂ/,
AMFRS ONEIATHE /TPEMOTMTHAANNA W AFRTOMRIIWTRAANAA/, XTOPATHAA-
NHA, OTATBKORANEW, KADSORATHAANFR, JWCTREeRWTHAANWMA ¥ ap. Cra-
AATVCE HA MWHEPATOOSPARORAHNE W nMNOMECCH TORADPXHOCTHOTNO RHRET-
PRRABEAA.
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MUHSPATK CASOPOLIMX JJI:WHTOE MNATAOP'EHHNX BA3XTOB
E.B. Onetruwon, A.B. Owxpyrvw, fAxyrck, CCCP

B npoxyrrax romeuroporo warvanuawa Cuswpcrod nnatTtoDMN
YCTAROBNEGHH CANOPOXHWE mparrisecky fecnpuvecrne Fe, Cu, Zn, &n,
Pd,Cd,Al,rpader, HAERHCTOE Xenean, HAYENVCTAR ¥ IEHRECTAA
MENE, CYPBMAHMCTO® ONORO, MATHEYCOnepramr¥? axpuvewd, MATApuES-
TANNANNECKNEe CcocenureHwAa:Cu W Zn,Sn v Sb, Me&3n cocrasAa algcuMg
B CHIUNWN MAPAUA -lg,51. NONLMERCTRO CAMOPORFHX USTANIOR HA-
6nopaeTcA B $OPMe AFUECCOPHHY Ha3, HOFRPrTnf A2CnpDENCCHOS zmene-
30 W HENENWCTHE Pa’lHOBANHOCTR ®eneza uw warm, Wupepwerantraec-

‘KFe ChenvFenvA NPCARIEDTCA B MODYE NDOLVHMTOR PACTANE NEPBAGHO

TOMOreHHNX PACHALBASHANX wMeéranadneckux cerperann¥. O04pasonanue
CavOPOAHHX SXEMEHTAPHMX MA3 OPOUCXNNAWAO N DANHCHATYATHYE CRYD
CTAZND JRONPNOHA CHARKATRYY DPACMIABOR N MPOTECCE WX MapANIN3a-
OUE B XOne B3IAMMOTEHCTRUA € BOCCTAHORTEHRNM wANTUHINE AMDEIOM.
KpFO‘rBJH’IH-‘!&[[ﬂH MRHEDANOB CAYODONHHX HIENeHTOR Hayamach p uaH-
TRHANX YCQTOBWAX NP¥ TeuneDATYPE TOPALKA 1500—153000 n asaep-
mUNACH BO BHEVTPMKAMEDEOW OF CTAHOEBXE BMIOTE RO TE NEePAETYPH
183°¢. : i

Brawvogelorare *HCRODPOTA € ROCCTANMOBAAHNNY N0 3NRMEH-
TAPHOrO COCTOAHWA CYSiCTPATO™ OfAVQIORIVEAET MOSBICEHE DAHAeMAr-
MATIFYECHNX OKWMIOR - ¥OPYHAA, WMOTMETA, Kynpura, nuaxpra, Meppo-
ENMHeNMA BECHEMA GIOXHOT'O COCTABA, COnspramero go 12% 3102,
pexe wmApna w pyruna. Peawmuw ¢ yorepono¥ INRA0IRT ¥ 04peiosa-
HUD KOreHUuTa W MYACCAHKTA, & C cepol! - B TepRYD OUepels TPOM-
avTa,

ConareHve numonoro cccrasa acconwarnvil wwwepanon noe-
CTAHOBHTAALAOTO JITANA MUHEPANOQIPA3OBAHMA 4 3WTOoB Jewnn u Jynw
BHABNAST €ro NPURNEOA&TEHOE TOTOfNe.
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PACUVELENEHAE KAIMUY MEXJY KECTEFMTOM U CYABSMIOM NUHKA
¥ .I', Deagartt, Yeproronomra, CCCP

B cuecrewe Cn-7Zn-Cd-Sn~S waygero patnpeneneHme Kanuma H
INNKL MEXNY KeCTEePHTOM (Cuzzn.0d3n$4),wepsnnqou (Cuzcd,ZnSnS4)
OpANepPRTOM W BOPTOHTOM (I'PHEOKETOM). YCTBROBNEHO, HTO B PABHO-
BOORE C KECTEPHTOBNM TBEPINM PACTBOPOM HAXOAWTCA CHANEPAT B
pfnncry cocrasos 0-25 wox.% CdS » (Zn,Cd)S, a npm Gones BHCO-
WMX ConepxaHEAX Kaguma - spprakr. Hoicranra pacrpegenresHus
Hnuxggfxggt B obracre konuenrpanud or X=0 xo ¥=0,4 B rBepmom

pacrnaope Luzcdx?.n%xsﬂs4 avcer 3magerus fonsme 1, a or X=0,4
A0 X=1 weupme egumunH. C DOCTOM TEMOEPATYPH NMP¥ TOCTORHHOM AAR-
feNne BHAYEHWES HOHCTAHTH npuiaMxaeTcA ¥ 1 BO BCEu AWANA3OHE
UOCTAROB.

Chanepdr ® popraurT OFPAIYDT TASPAMH PACTBOD C HECT2PATOM.
lpw 850°C 8 opareprre comepxwrcs 8,7 sec. % Sn uw 9,4 pec.% Cu,
nonpu 700°¢ 1,2 v 1,8 pec.% Snm Cu coorpercreeHuc, Yeramop-
S0 ofparsad 38BHCHMOCTE MEXIY PACTBOPEMOCTED CYNBIRAOB ONO-
B B PECANOHANBLHOM CYNLIELE IUHKA ¥ CONEDrANMEM KAJIMEA B CHC-
roue mpr 950°C w P=1 gap.

Hayucwa a2pWCUMOCTE: NMAPAMEGTD-COCTAR AMA KECTEPUT-TEPHUU-
roro (mpocrpamcrseRmas rpynme I4 ) B UEDHWET-KeCTSPETOROTO
(npocrpancreennas rpynga 142m) tTBepAINx PECTBOPOB. OTH HAHEHE,
A TAKEE TIORENEeHHe ZOHCTAHT™HW PACTDPENereHmy OT COCTARA 103 RONADT
WUNEAATE EBA CAMOCTOATNEANT DACTBOPA: KECTrepUTOBMY ¥ wepHHHWTO-
nuit .,

O6 cyxzaeTchA BO3MOXHOCTEH WCTONBIORAHES TONTUEHHWY NABHHX
N reoTepuoMeTPHM.
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KPUCTANNOXMMA NPHPOTHNK CYABOOCONER KPYNHHX KATHOHOB
E.A, NoSexpucras, JN.H, Kamnywmme, U.B, fMerposa,
H.B. Benom, Mocwsa, CCCP

Pemery KXDRECTANNATECKRE CTDYKTYDPH cynsdoconel -

Tafn. 1. PeNTreROCTPYXTyDENE HIYUEeHEA NPOROIRAWCHE HA ABTONHD~
paxrouerpe P1 "Cumrexc" /2Q - Q weron/. Cpapmmrensru#t apanms
CTPYKTYD NPRPONBHX Cynshoconed PYmHNX RATWONOS MO3BONER maf-
TH OfmNe KDFCTANNOXEMEYECKES SAHOHOMEDWOCTH MO OfmWM DpPEaIEA-
xau. B mavecTpe® OCHOBRWHX CTPYRTYDHHX BNEweHrOs NPWHATH NemoT-
KE H3 OONyOwTA’xpPOB - Ccyanboconepwe "mmre", pasnEwHO® cowerAa-
HHEe KOTOPHX O6BACHAST MHOrOoOfpA3We CTPYRTVDHHX MOTHBOB B nMpOC-
reftmax cynsdoconsx. Taxo! monxoxm O06OCEOBRHBAEGTCH WINOXBLUATHM IA-
6RTYyCOM KPACTATAOR, MAPAMETPAMA 3NSVERTADENX AYeAK, CYEeCTBO-
BAHVEM TOMONOTHYECREX DANOS,

Tatanama 1.
‘ Napauerpa [Ipocrpance-
Cyxnpocons vopryRa ax Aveitem BeHHAA rpynma
« Hpynramr CuPbBi.S a=4,017;b=11,210 Pmc2
376 c=11 564 1
. Bynamxepnr P‘ussb4811 a=23 51;b=4,036 Pnma
c=21 .24

1
2
3. Po6wrrcommy
4

. TrRangpenmpaent HgsstAaasa a=4,39%%b=11,5?3 P1

e=15,6
5. Cmarerugecrkan Pb4S'o4 11 e=15,01;b=15,56 Pbam
Pb,Sb-cyns- c=4, bes
pocons
6. Cmurermueckan (Pb.Sb}GSnsg a=11,549 Pa3
Pb,Sn-cyns-
docons
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CHOBOLPAZKE 30J0TOH MUHEPANKZAIMU B0ONOTO-IATHHOBRX
HAPATSIERACOR, ACCOUMMPYDNAX C IUNEFBA3YTOBHMA NACCHBANK
.8, Pnans, fAxyrck, CCCP

donoTAA CMESPANVAATAA PATHOTHIHHX 30N0TO-NIATHROBNX napa-
FENAANCOB, ACCONMADYDMYX C PFNepSAIMTOBNYE WACCHBANH, XADAKTE-
prayarcs PAROM OGMAX W OTAFIFTSALHWX NMDPYAHAKOB.

Ofmru ARnsercs noraiarensFas waxponpewecs (0,0 =n wac.%)Pt,
pexe Rh, Pd,Cu B cawopopmnow 3070T€ W NOABAEHWE B COCTARS STHX
NAPANEHeARCOP MYHEDANBEWX #87 - NPOM3BOAHNX Tpolimoll cmerewn
Au-Ag~Cu. h

OrnpumrensHed OCONEFHOCTS A0NOTON MWHEDATWAAYM P HARCO-
A8 pPACHPOCTPAHEHANX MIATHHOBOMETANBFO-10N0THX ACCOTHATNAX,
NPOCTPAFCTRERHO ® TEeFeTHTeCHY CBATANEHX C NOTAXPOHEHMA 81hOWEO-
TUNHNYY rEOepiAswTaAME, COCTOHET B MOKAZATENLHOCTH AJXA HAX PTYTH:
0T MAKPONPVMECHHNX KOAMTECTS B CAVOPONHOM J0N0TE A0 CAMOCTOA-
TENRANT Has (Au,&g)sﬂg ¥ (Au,Ag)SBg « kpome Toro, » aTEx nA-
parerecancax OOHADYEEHH CBOEOSDA3FNE DACHA THO-METACOMATHYECRAE
MENPOCTDYRTYDH C marprnel us has AnPb2 HIR ku(Pb,Sb)z B TON-
HOM CPACTAHWE € CAMOPONHNM CBWHNMOM W C BRANTEHAAME JEHADATOB
aewTpyM e (AGz_xAu) # Cof CTBEHHO CANMODOABOTNO 30/M0TA (Au2_343).
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MUHEPAIN [MATWMHOBHX 3MEMEHTOB JIANBHErO BOCTOKA CCCP
/TNAPAPEHE3HCH, KPHCTALIOXMMHA, KNACCHOUKATME/
H.C, Pygemenckmit, A.I', Mowaror, H.H, Hywcwaz, lemsmrpag, CCCP
Hsyneny mASTHHOPOMOTANLHNE MEHSDANH B3 UATBEDTVIHHX
oraoxenni palloEos pazmMTEA MOpPOX OfZEOAYTOBOHM ACCONNANNE CRI&N-
yarux ofxecrel M mMeNOYHO-YNLTPAOCHOBEHX MACCEBOB XNTOB. BNAB-
mend O6O0MEeHENEe NMADAreHeSHCH TIATEHOBNY MWHEDANOB, XOTOPHO
COOTHOCATCA C ONMPEeNeNEeFEHME ROMINEXCAWE YIBTPROCHOBENX TOPOX
OYWONWPOR ¥ MENOYHO-YAETPACOCHORENX waccmpos: 1/ rpepawe pac-
TBOPH Pt,Ru,Ir,0s + PyTreERpREOCMWE + TBEepgHe pacteopw Pt,¥e,
Cu,Ni; 2/ pyrenwpegocumE /wpugocumnm, ocumit/ + Tmepame pacreo-
pe Ir,0s,Pt /rsepase pacemopn FPt,Ir,Fe,Ni / + ocuwmpEg +
spepaNe pacrsopy Pt,Fe,Cu,Ni; 3/ esepzue pacrsopw Pt,Fe,Cu,
Ni + pyremmpumocuEm /mpmpgocumH, ocumit/ + OCMWPHE + CYRBAEZN W
APCEHNNXN mMMATHROBHEX weranxnos. [posegeruce ZeransEOoe ECCIEHO-
BAFHEO® XEUMYECKODNO COCTABA, (NSFyecKEX cpoMCrs ® peETrremoOuMeTpH-~
Y&CKKe OnpeieNeHES MMHEDANOB METAIANYECHEX CENCTeM - Ru-Ir-Os,
P{-Ir-Ru-0s, Pt-Fe-~Cu-Ni, a rarwe cyxmduzo®s ® apcemEjxos ki,
Ir,Pt,Ru ®w Os.Onpexenmemy donee 10 pamee HeE2BPECTHHX NPEPOX~
HHX $84: KyOGHYe CHEN® YNMOPAJOUEHEHNE TEBEDANG® PACTBOPH mepewe HHO-
ro cocrapa 3 cucreme Pi-Ir-Ru-Os , ynopagoveHEHe Ky HweCKENE
pasw (Pt,Ir)(le,Ni)m (Ir,Pt) (Fe,Ni) , uwnepansmag rpynma
CYR:LHHAOB CHCTOMH Cul-i.h284 - (‘.u:[:rzs4 - CuPt284 uHEEpAN pENE da-
8N paga ﬂh283 - Ir253,sosuc OPRPONENE pOpWeBsHe $a3H coorasa
Rh17515' KhAs, RhlliAs ® zp. BuaBre®mH RpECTAINOXIMMETECKHE OCO-
feHEOCTE, PACCMOTDEHN BONPOCH KNACCEJEKARNE TBOPAHX PACTBOPOB
CAMOPOJIHNX MIATWHOBHX METANNOB, & TAKXE WX CyAHOEIOD W APCOWH-
AOB MO HOBHK AANANW. HA OCHOBE RAIYYERMA MIATHHOBOMETANBHNX
MEHEDANOB, & TAKES UPHEDANOB-Y3HWWOB CRINKATOBN M OVHCIOB B
HEX OPeANOXEHA MONEeNs CTAHOBNEHFA PAINTHTHNX MAPAreHe3amCcOoB
MIATEHOBNX MEHOPANOR,
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IAVATEHESA CH MUHEFAJIOB CEFECFA B BYJAKAHOPEHHHX
ML POTEPMATBHNX OB PA3OBAHMAX
M.C. Caxapopa, H,A, Bpuaranos, B.D. Weswwenor, Mocksa, CCCP

CepeGPHERER MEHEDANUIANYA OCHOBHHX TWMNOB BYAKAHOTEHHHX
rujporepuansaux ofpasonammi wa Cepepo-Bocrore CCCP xapaxrepu-
Ayercd CHOXFNM WMHEPAINBHNM COCTABOM ¥ THOOMODIHHME cepelpoHO-
OHNUY MAPA&TeHe3NCANY, HBIEDEEMCE WHEVrkaropawuw ycnosrel pymoor-
soxerma, BazHefmAun OCOGEHHOCTAME YWHEDPANOrWN cevefpa H3yueH-
noro persona ssnAprcE: 1, Paamoofpeame wrHepansHNX hopM Ag,
PRTDIADENX CAMODOAHOE Ag B KNCTERWr, METEPMEeTANNHAH, mpOCTHE
¥ CnOXHNEe CYnLImIH, Ag-Sb cCyasdoconm, CVALPOCTAHHETH, CENOHE-
A, CPERW KOTOPHX DASBHTH PeIKEE MPHEpa&nH /annaprestys, arna-
ur, mrpoueliepur, mrepafeprur, sucorocepenpmcerhuil mpetdeprwe,
creganer, xoudEasznr/, 2. CBE3E Ag C Se,npOSBRADMARCK B O0pa-
BOBEHEE CanenEgeB /mayuarsur/ ¥ BICYODHHOM BIOXJEHEE Se B COC-
Tap CcepeSpARNNX MWHepanos. 3. BO3FMKHOBEHHe CepelDOHOCHHX mMA-
PAr@HESHCOR, CHEQUHMYENX RAR DASARTHNX TEHETHWIECKEX THOOD
uecropoxgenul.

Ing xBapn-poRosuT~CyaAbdENHOr0 runa saxHelmEMn PAHHEMN
NADArSHEeaHCAME ARAADTCA CAVODPOLHOE® AR O HHTEDMETANRMAAME W
NEpareHes@C CROXHHX CYy/NBONIOR Ag,NO8EWME - CEpefpO-Ax&HTHTO-
bl B grpaprupur-cropanvrosnl!., Jrg xBApR-anyrdap-Cyrsd0aHTHMO~
HETOBOIO 7THOA - ¢peléeprir-xandEasARrOoBHd C CEMODOZHNM Au,
cepefpo-nponuéasvrosdit w mayapnurosnl, a 1A cepefpo-chamepur-
PANEHNTOBOrO THNA - dpeldeprurosudl ¥ oWpaprEpur- cradaHuroBui
naparesesncd. CroxuNe naparenesncl Ag Orpaxapr HecrabmanEWH
(E3HKO-XHMMYE CKEY pPexMM DPYJOOTAOEGHEH, MPONCXOAWBmMEro H3 Cn&-
6 omenogHEHX-6nu3EeliTrpanEANX PACTBOPOB OPM OTHOCHTENBHO HA3 KOM
NAPIMANBHEOM XOABIEHME S W ux oSoramemm® Ag. [lpomecc mporexanx B
NEPOKOM HHTSDBANE TEMIEepPATYyD, CONPOBOXAANCHA EHBEDCHAMH W 88-
BEDMANICE HWA KOTEMOeDATYPHNM CTefaEVTOBHM MEAPAreHe3HCOoM.,
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VICEPAIRINE MAPATEPETHTECKHE ACCONIANTEN KAK HEAKATOFH
OPYLoiEIXA B JONOTHX PYIONPOABAZIMAX BOCTOMHOTO YALEKACTAIA
C.%, Cuwpropa, Tamxenr, CCCP

foxorHe Tyronpoarnerna RocroTHOro Y3GeKMCTARA DAaverApT-
CHA B naneoaol CHEX BYJN AHOIeHHANX nongx. '\ poanm~HNX DPYTONpPOAB-
JEeHNAX FCTAHMOPACHN ONPATENCHINEG MHEPATEANG ACCOMMATHE, COXEP-
xamne -'fOH.O'l‘Yn MHHEDATH3ANTAD! HBADN-KADSOMAT-ATYNAPORAH, WROPT-
nonuCynAsdMAHAR, ¥FBAPn-rennypEaEad. MarEepnnrianua noranniosana
B FHnax, nAMH38X, croxfax, TPySwax M vexfopVANrOTIHY COTNNCYHX
renax,. Joaoro O6NMHO NECEMA verxoe W mTenRyroe, PunwwHe RHAe-
nTeEra ero masappanres pexwxo,. losrowy mIyuenre “wweparsTHX AC-
conrapr¥, wx BNEYEHNHX W NPOCTPSNCTRENHHX M NEWOOTHOmEWEY mon-
BONHEPT He TOAELBYO NOVANRFO TPOrHORAWPORATE IONOTYD MHHEDENWAA-
OMD, HO W yCTAHOBRETH AOPMANFOFFNY THR DYIONPOARIEVNA.

IporroCTHYECKEM PEXONEHSTVAY MPAIMACTRYRT RCECTODOR!IKA
neenegopanyd VHANKATOPFHX NDURHAKOR MUHADANON HA 3 ONOTYD MWHE -
parpannnp,.lIHHOPMATHAROCTE OTALNBHHX VHRAPANOR, HANPY¥eD, MOx-
Tpepraaerca AAHFNME MAYTERFA FAIMePTWROCTH C ravierol wpyeratno-
MOpHonROTKue CKHAX HODM NEPHTA M3 JOMNOTOCOMNSP®AMAX MADANEHATNCOR,
9TO NMOIBOMAET ONpPejerrrs YPOREFER CPR3A TRTH.,

O6seyHOE MPHEDPANOrRUECKOS RAPTHWDORATHE wPFREPANBNHX ACCO-
nrangll, crapaPmEX T0HN ONOJACPYIRHX waTACONATHTOR, JNB@T BO3VOX-
HOCTE MpOrBEO3MPORATEL HA rayfUFre I0A0TYD “WFEDANA3AUAD, FEe AvVEeD-
myDp Bxxoza mn MOBEPXWOCTS.




MAKPO- M MHKPOIAPAISL AT UnCHEE CRA3KH 30J0TA
KBAPIEBO-20JOTOPYLEOY 9OPMALNME AAMNATEOIO ¥35AKACTALA
I'.\W.. Yeborapen, Tamwxenr, CCCP

LeTanbsHNMY HCQISIOBAHVAMN YCTAHCG3NEHH CBA3IN CAMOPCIHCOTO
noroTa ¢ PR3HKHME MADATEHEeTHTe CKUYM accouvanvauw, B cocrase paH-
HEPO IIABHOTO MPOZYKTYBHOTO 30J0TO-PeN¥OMeTATRHO-KRADPNEBOI'O
Koumnexca guxcupyerca sonoro I; sonoro II sxomwT B COCTAR nM-
pur-apecagony purororo, a gonoro III - moagrero nonuCynBGUIHOTO
KOMIJIEKCOB MWHEePAnbHHE accornanufl, TrnorophaHME MyHEpaxany MUK-
poacconuanuu aoxora I, orrwwapmeroca swcokod /860-930% / mpodott,
ONHOPOMEHY CTPOErWeM ¥ NPFYPOYEHFOCTED K EUILHO-METACOMATUTE CKO-
My ¥BAPMY, HBIADTCH CYNBHOTENNYDHUIN W TERNNYDPUIH BUCYYTE, VOIHE-
newnT, meenur, mnntRr. 3ormcro II yuepesmoft mpoSw /705-745% /,
HEACHO-30HanpEOl CTPYKTYPH, HOHNEHTPYDYEeTCH B CYTBEHAAX B MUK-
poacconUanyu ¢ XanbKOTMDHETOM, T'epPCHOpPRHTOM, BYCWYTHFOM, CAMO-
POLHHM BUCHyTON. B unrpoacconuan¥® ¢ W3 Konmpofwubu /540-690 % /
HeOLHOPONHANY 30m0Tox III TYHOMOPHAN CYyNBFOSHTUMOFKTH, I'eCCHT,
fnexnwe PymH, MeneEwWT, ChHamepur. ITH CBA3W OTpawanT nrdlepeHmua-
OED MUHEPANOOGPA3YDNEX DACTBOPOB BOTENCTRUE CTAZNHHOPO X8pak-
TEepa PYAOOTIOEEHKH, DPA3BHBADNErOCH NPY NOCIENOBATENIEBHOM MOHY -
FEeHUR TeunepeTyvp, WHTECHCHBHOCTH MeTacoMaTo38a B BWTPHPY}.{HO“
TEXRTORUKM. Hapamy ¢ OpY3aHAKAME BOHANEYOCTH OT DAHFHX &CCONNA-
nulif ¥ O3 IHEM MWHEDEJOrRUe CKMY NPONUAFPOBAHVEN JCTAHOBNEHD OPO-
ABJIeHWe HerOHTPacrHO¥ meprmran:rroll m roprionranrsHOf 3OHanwpHOCTE
OTNOEENUA; NMOKA3AHO, YT0 ACCODMALVN TAABHOINO HPOAYKTNHHOTO KOM-
niexca, BCEeJCTBME M3GHPATETBHOTO METACOurATO3&, O6pasypT coriac-
HO=-CeKymue 30HH, onpenenfdfd Hopuy PyrHHXx Texn. llonygeHEHE pPe’IyaE-
TATH HBEIWCH OCHOBONl AnA pa3paloTKM “HHEDANOrKIECKMX NPUIHAKOB,
KPHTEDUEB ONERNKH TIYHUH B QIAHIOB DYIEHWX 3arewel,
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MHHEPANOTESECEME OCOBEHBOCTH PITEHEFHPOBAHHX CYRLOMIHHK PYT
®. Yapuawr, B, ookr, . Jewaw, Bpmo, TCCP

VHECDAROTRIECHO-T'ROYUNF IO CKOS HIVHOAMe DVIHNE FHmT HA
uecropoxxerny Hopa Bec owono r. Puwnyron m Cencpmod Mopasws®
/9CCP/ nowasano, wro doun¥ nozxmwd wprapAnmantmournk neprox
HE BOAHTKF B CIRECTBYE UPHBHOCA HOROH mMopnPY rUmpOTEPMARBEHOTO
PACTROPA, & UTO OF PErENS)FDORAN mACTATHO #3 DANES ROVHVKFYA-
OUX PYN ¥ 7ACTETHO TAKYE W1 RMETADOAX YeTAMODPHHAORAHHHX BVJIKA-
HO-DCANOTENY MODOR.

Ha mecropoxgenun np2ofaagapnT MEPRATNHE TERCTYLV PV
/B 6onpmmRECcTRE AeparROMepro Tomocwarwe/. Tewxromraeckne n2hoD-
¥AnHH NPOARIADTCA P PEKPWCTANAMIANAR wACTHOPO AFAGCHWA @ TATb-
WE B MOGRAW3IAONA H MEDOMEWEHERE OTHENLANX "ownowenr. HaWdonee
MOKASATENBRNE OTHOWEVFAA WeXmNy TMeDRFYENY RAVTDSHANM CTPOST™MEeM H
RropuuHOd nepepajorvod M mepememenmey CKAANBADTAR HA Cchaxepure.
Uz nenmoHAMARENONO TEMHEO oxpamerworo /A% wennia/ u rpvmHOWpHC-
TAIRARTS CHOTO cﬁuepnra C MACPOTRCIICHANMY "'Y”"DOC‘?O‘THWQC"H!;'B
BRANYSHAAMN XANBNOMAPNTA OFpasvercha torwonaprnorhl mae nnze
MACCYBHEHH @rperET CAATCDHTA, TORFFHY XANBYOMNNPHT COBHpRSTCA B
fonse KPYNHHE 2epHA. I FEROTOPHX "ACTAX ROIBNKADT MOTEKPRCTAN-
NN MAPHTA, YNOPRXOYEHWHE R OeHOTWY.

llepewemensne /r.e. nonmocrsp pPeremepApopaEnye/ acconua-
nuE copepxar OMANEDNTH BNDA3HTExswo fomee cnernorc prers /2%
reneaa/ W He CONepEAT XANBKOTMPRTODHE BRAPWEFHA. V3 CYABLHMAHNY
MWHEPANOR MOAREPrABTCH WOOHAF1AREWN OCOSEWHO XANBKOMNWPAT ¥ TA-
JNEeHENT, W3 HePYRNRWNX MHHepAsos vapioBatH. [lepevensmnne acconma-
OA¥ HEenT XAparxrtep "Anknckyx ¥ua" /mprcvrersver ropAn# xpverans,
pyran, xxopur/, B ¥OTOPHX MEPHTH COXEDPEAT MORYMEHHOE ¥ONVTECTBO
ARkena /3 15 pas 6oxnme nNO CPABHEHWD C NMADAWOTRHME nmpEravm /.

B cnexcrame neparpRcTAnAPIADWE ROIHUKERE MPOTHIVN, KX
CROMNEHVH W ARKYMYNAMAE MOXEO FASADRATH WAK ReNOCPEeACTBEHERO Fa
cauoM MeCTOPOXJNEHWN, TAK W Ha paccroarm oxomo 800 w ot reope-
THYECRONO NMEDRUYHONO MCTOTHHEA .




CHALCCI'YRITE=-BORKLITE Tisi OF POSTSRAKY ORE iiIuzALIZATION IN
TIE DEIOSITS OF Tii ! ALKO TUIGICVO ORE RLGION, S.B. BULGARIA
V.A. Atenasov (Sofin),I.I. Bonev (Burgas), Bulgaria

The copper and copper-iron deposits of the Lalko Turnove
ore region belong to the contect mantle of & complex intrusive
body of gabbro-pyroxenitic, dioritic, sienodioritic and grani-
tic rocks, Successively arranged, the following mein ore para-
geneseg  are distinguished: magnetite, sheelite-molybdenite,
pyritc=chaclcopyrite and chalcopyrite-bornite.

Dodies of chslcopyrite-bornite type of copper ore up to
50 = 60 m in gize are found in two of the deposits, viz. Fro-
pada and Burdseto. They are located at a specific places of
the skern zone near to the contact skern - marble. The follo-
wing primory ore minerels ere detemiined: bornite, chalcopyri-
te, wittichenite, sphalerite, galena, aikinite, tetrahedrite,
djurleite, chalcocite, digenite, covellite, tetradymite, hessi-
te, electrume and a new nineral phese, which is sulphide of
Cu, Fe and Bi.

Besides the high Bi content, the chalcopyrite -bornite
ore is characteristic glso for its specific textural feetures.
Some of them con be explasined as exsolution textures and tex-
tures of recrystellyzotion by solid state diffusion. Vhen hea-
ted, the greins of the new phese dissolve easily within the
bornite metrix.



AALGASS OF GOLD IN SCLE UF Mz BULGARIAN ALLUVIAL SALLS
V.A. Atsnesov, J.A. Jordauov, C.i. Vitov, Sofia, Bulguaria

Kiver gold washed out ot some places in Bulgeria contalne
greins which are ratner pele or even wiite. That is the so-czl-
1ed "white gold™ and 1s coneidered by locel washers as pgold
amalgam, silver or platinum, Field investipaticns have proved
ite existence in the alluvia of rivers iu the vicinities of the
towns of Tryevna, Gabrovo, stenke Limitrov, Sofia aud in come

_other placee in Bulgarim. It hos been esteblished that pale

and white particles are various alloys of gold, silver cud .i.er-
cury. Distingwished are o (1rcc)-(Au,lig), S(cph)-nujﬂg end Au,Hg
phases. The grains exhibit a well defined zonul texture. Their
core is usually of gold, electrum or gold -erolgaw, und outer
zones ore of nigher wmercury content.

Rodlike and icometric crystals are seen on the surface
of some aggregutes. The erystuls are 0,05 - 0,1 mm in size cnd
their ruces end edges are usuelly round in shape.

Acs has been briefly explsined in the 1iteruture up to
now the occurrence of gold amalgems in alluvia mey result from
technologicel mercury pollution in historical tines. Taere is
a certain probebility that the cruse at places may be natural
mercury. Cinnebar mineralizations asre known in the vicinity of
some emalgem locaticne. In voth cases however the anulgamation
of gold particles in slluvia ic a result of naturel processes.




MIASE RSLATIONS IN THE SYSTEMS OF SILVEK SULFHOSALTS AND LEAD
PULPHOSALTS WITH SELLCTED COidON SULFHIDES (¥n, Sn, Fe, Zn)
Lsb.Y. Chang, Maryland, USA

Compound formation in the systems Pb8~3b253. PbS-B!.283,
aaQS-SbEB3 and A328-31283 with Mn-, Sn-, Fe-, ang Zn-sulpgide
wne studied in the temperature range between 300  and 500°C
uping sealed capsule methods. In the system PbS-HnS-szsj, a
ternary phase, Pb‘in8b6514 was synthesized and found to form
#quilibrium assembldges with all phases in the system except
gnlena. This phase is isostructural with jamesonite (Pb4PeSb631‘)
and a complete serieg of golid solution exists between them.
Cell dimensions of in-jemesonite are a = 15,90, b = 19.21,

o = 3.95 K, and p = 89.35°. Two un-bearing silver sulphanti-
monides are stable in the system Agas-ﬂns-sb233. Both
(*56“n85b18338 and A54mn93b18338) fall into the region which
ls comparable with the andorite-ramdohrite series (Hoda and
Chang, 1875), but structural similerities can not be establi-
shed. No ternary compounds were found in the systems
PhS-MnB—Bizs3 and agzs-MnS-Bizsa. ;

With tin sulphides, SnS and Snsz, ternary phases were
established in the systems A325-5n3-8b233 and PbS-SnSa-Biasa.
Ag43335b10520 exists along the join agsb$2-3n8h234 and forms
equilibrium assemblages with all phases in the system except
Ag,S and 133Sb83. Pb Sn3514s13 has a composition comparable
with Phase III (Surech and Chang, 1975) in the system PbS-5nS,-
Bb233.-

Phase relations in the systems with iron sulphides and
tinc sulphide show no ternary compounds. In each of the sys-
tems with silver sulphantimonides and sulphbismuthinides, ex-
tensive ranges of solid solution form along -joins FeS-AgBhSa,
PsS-AgBiSz. Pesz-AaSbsz, P08éngBi82, ZnS-Angsz, and ZnS-AsBiSa.
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MINERAL PARAGENRSIS OF THE ¥«AND TL-BEARTNG SULFIDES IN
DIFFERENT ROCKEL /
M.G. Dobrovol'skays, M.N. Sokolova, A.X. Teepin, V.S. Walov,
V.P. Rogova, Moscow, ULIR

|
i

Studies of suliide mineralization in alcaline rocks,
kimberlites, peridotites and carbouatites permited to find
out K-and Na-bearing sulfides (di:sfisnerite, rasvumits, mu=
runskite, erdite), as well as Tl-bearing aulfides (taleusite
and Tl-murunskite).

The composition of host racks, the depth of thair forme-
tion and the degree of alcaline metasomatism have influenced
the mineral paragenesis of K-Na-Tl-sulfides. Djerfisherite
and rasvumite are found in pegmetites of alcaline rocks and
peridotites in association with pyrrhotite snd pentlandite.
K=bearing sulfides have asascmbloge with chelcopyrite and cu-
banite in urtite and ioclite-urtites. In thepe rocks was found
the rare sulfide, containing K, Cu, Fe; it has chalcopyrite-
like structure.

Murungkite is found in chercite rocks (Murunskyi massiv,
Siberia) in association with galenas, sphalerite, chalcopyrite,
chalcocite, idaite as well as Tl=hearing ones (talcusite and
Tl-murunskite).

The conditions of crystallization of K, Na and Tl-bea~-
ring sulfides aredetermined by phyeical and chemical pecula-
rities of rock formation, corncentration cf the main metells.
Such conditions are reflected in typomorphiem of compoaition
and properties of the minerals.

Mineral paragenesis and typomorphic properties of K=-bea=
ring sulfides can indicate the paremeters (pH, T, P, depth)
of mineralization in different rocks.
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Pl STRUCPURAL AND CHENICAL STUDY UF GALENA
WITH LOW Sb CONTENT
L. Dédony, J. Takéics, Budapest, tHungery

Structural and chemical inhomogenities were studied in
natural /meinly from Hungary/ and artificial galena samples.

Light end electron microscopic, emission spectroscopic
and electron micromnalytic techrniguos were used.

esults indicate thai:
= The average Sb content of naturel samples is 1000 ppm;
=« The distribution of Sb is innhomogeneous., Lamellae with rela-
tively high /up to 10%/ Sb content are reluted to crystallo-
graphic directions.

The S5b bearing lumellae were identifled as sulfosult type
minerals, '

The iutergrowth between galena and sulfosalt is very inti-
mate. The width of lumellae is usually on the cell level.

A decrease in the number of lumellae was observed when
the Ag content increased with constant Sb percentage.

The distribution of the lumellae depends on the tempera-
ture of crystallisation.
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EXSOLUTION EXFERLIMENTS TN SULFIDE SYSTEMS, A KEY TC ORE

TEXTURE"

A. Durazzo, Camerino, Italy end L.A. Taylor, Enoxville, USA
Textural observation constitutes en essentisl part of

ore genesis studies because it reveals reragenetic sequences

and equilibrium/disequilibrium relstionghips of ore minerals.

However, observation alone cannot n: ovide much information on

the thermal history of a deposit uniess it is supported by

experimentation,
Recent isothermal exsolution experiments invoiving bor=-

nite-chalcopvrite, btn-cpy, and monosulfide solid solution-
pentlandite, mss-pn (Durazzo & Taylor, 1981, in press) exem-
plify how textural features obitained under controlled condi-
tions can be correlated with the parameters involved in their
formation. In the present paper, the construction of a model
relating the morphologic chesracteristics of exsolved bodies
to composition, annealing temperature, and annemling time is
described in detail., Models such s the one described, con-
structed experimentally for given sulfide systems, ere useful
for predicting the textural evolution of sulfide intergrowths
in mineral deposits during cocling from high temperasture or
during heating in the course of metamorphism. The validity of
model~besed predictions can be tested ny additional experi-
ments. Within the system bn-cpy, heating experiments between
50° and 100°C ot 3°C/dey produced Widmsnst#tten patterns si-
milar to those obtained isothermally during previous experi-
ments (Durazzo & Taylor, 1981). This is in agreement with the
view that Widmanstédtten textures cannot form, in this systenm,
during slow cooling from temperatures sbove the solvus but may
originate by exsolution due to heating of enomalous bornites
to temperatures at which the metal diffusivities do not pro-
mote pronounced spheroidization.

Cooling experiments performed on mss at 1°¢c/hour also
confirm the predictions based on the relevant isothermal mo-
del, and duplicate the textures observed in pyrrhotite-pent-
1landite notural intergrowths.




PHE MINERALS OF Pd, Spn, As AND Sb: THEIR ASSEMBLAGES
AND CRYSTALLOCHEMICAL PECULARITIES
?.L. Evstigneeva, A.D. Genkin, V.D. Begizov, Moscow, USSR

The intermetallic compounds of Pd with Sn, Ae end Sb are
most complicated among Flatinum Group Minerels (PGM). The ty-
pical paragenetid assemblages of these PGM have been establi-
phed end possible models of the origin of the Pd-Sn-As-Sb com-
pounds in the process of the ore formation are discussed. The
data on the study of the synthetic Pd-Sn-Sb-As compounds in
the pseudobiner systems (?dzsn - PdyAs, PdySb - PdoAs et al.)
are described. The data _on composition (microsonde) and struc=
ture (X-ray investigation) of matural and synthetic phauses of
the system Pd - Sn - Aes -~ Sb have permitted to produce and to
precise the characteristics of some PGM (palarstanide and new
minerals). These materiels enabled to elaborate the nomencla-
ture of the studied minerals.

69




- a8 found by J. Riley (1980) for the so called cobslt violari=
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:EW CONSIDERATIONS ON TiHI SFECILS Il THE LILBARITE GnOUP
J. IiinBeva-Stefanove, Sofic, 3ulgeria

Crystallochemicel enalysis of date published during the
last 3 or 4 years on the chemical properties of the thiospis
nels in the 00384-N1354—Fe354-0u384 pyatem justifies a revi=
sion of the miscibility in this group of minersls. The con=
clusion that there ere two miscibility fields in this system,
those of the normal aend of the inverse thiospinels, is rees-
tablished. The former include linnaeite - carrollite - nickel
linnseite (of composition 1iCo,5,). Many intermediate comp0d:
sitions fall in the field of linnseite - cerrollite - nickel
linnaeite, and it includes slso the CupoLiS4 composition as
found in part of the greins of fletcherite (Craig & Carpen-
ter, 1977).

The gecond group of thiospinels includes siegenite
(conizs4) - polydymite, violurite, nnd a composition CoiiiFsS,

te from the Xount Colin deposit, Australia. This composition
should be regerded as = composition of a new minersl species
(en inverse thiospinel). '

Ferrocerrollite of Cu0.5F30‘500254 composition found
also by Riley (198C) is an exsoluted phase of & high-tempera=
ture solid solution. Its chemical coniposition (the formula is
derived by its discoverer) can be interpreted as & manifes=
tation of 2 superstructure with respect to the thiospinel
structure, A lowered symmetry is to be expected in this mine-
ral.

The compositions found for fletcherite, ranging from
GuCoIZiS4 to Cuo.5000-5ﬁ1254 are associated with & Tfine zoning
of submicroscopic size between fletcherite and polydymite
(up to 1:1 of the two components).




IWESIS OF LEBAD SULFOSALDS: SCE GulluHAL ZalaCls LES

s loelo, Orléans, France

Praetors which control the neturel formation of leed sul-
benlis are very numerous. lliyeico-chemicel fuctora include prin-
doally T, ag , fo , proportion of major elements (¥b, Sb, As,

1, 8), end T81e of minor constituents (Az, Cu, Pe, Sn, lin, Tl...
us ontions, und CL, ve es enions); Crystallogenetic studies some-
times saow an liportent role of nuclestion, crystal prowth and
#pitaxy. :

: Geochenicnl Tuctors induce different parwy; enetic types,
which fevour formation of prrticular sulfesslts, with distinct
svolution of the Ib/(E£b,As,31i) ratio.

Integretion of nurerous chemicel analyses, structural da-
tu, stebility diggrams, crystellogenetic and paragenetic stu-
fles permits one to ptate come very peneral principles wiich
facilitate the understanding of the genesis of lead sulfosalts
in nzture.
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NEW GOLD-MINERALS GROUF = BILIBINSKITE GROUP
(PLUMBO- AND STIBIOPLUKBOTELLURIDES)
E.M. Spiridonov, T.N. Chvileva, Moscow, USSR

The authors have discovered the intermetallic compounde
Au-Cu-Fe-Ag~Te-Pb=Sb(Bi): bilibinskite, bogdenovite, bessmert
novite a.oth. (minerals No. 1=12) in the cementetion zones of
gold-tellurides deposits. These minerals have superstructures
derived from FCC cell of gold. According to X-ray data bogda=-
novite unites Au, Cu, Fe, Ag in the same structural position
Me (the framework of FCC cell) and does Te and Pb in another
position X (the atoms of intrusion). Thus, the new minerals
can be considered as plumbo- and stibioplumbotellurides (in-
dependent group of the minerals corresponding to I. Kostov's,
1965 principals of classification): He X, - mineral 1 (Au, Ag)f
Fe,(Te, Ph) 3 MegXy - bilibinskite, AugCug (Te, Pb) (opticaly
biaxial), paeudocubic VCC cubcell aj 10, 031 Z 4. Px 12.7 g/
Sb-bilibinskite AugCu, (Te,Pb,Sb Bi) Me,X - mineral 2, Au, 3
(Pe,Cu),_q(Te,Pb),; Me X - mineral 5. AuSCuifTa,Pb)a, He,X -
bogdanovite a' 4, OB?A. Z 1/2, Px 14 .1 g/am ); ne5f - besomert-
novite Au,Cuy (Te P‘b)1 (orthorhombic e 24.214, b 4.025, ¢ 16.42,
z 16, p, 16.3 g/sm>, disordered FCC subcell a 6b and ¢ 4b);
MegX - mineral 8, &uSCu (Te, Pb),

The minerals of bilibinskita group and Pe-Cu-Pb-telluri-
tes and supergene Cu=-bearing gold replace the hypogene gold-
tellurides associated with eltait and chalcopyrite or tetra-
hedrite.

The minerals of bilibinskite group are not steble in oxi-
dation zone.
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BYNTHESIS OF COSALITE AND ITS PHASE RELATIONS
I Tl CU-Pb~Bi-5 QUARTERNARY SYSTEM
A. Sugaki, A, Kitakeze, Sendai, H. Shima, Ube, Japan

Stoichiometric composition of cosalite is generally
thought to be Pb,Bi,S;. kany authors such as Van Hook (1960),
Uraig (1967), Chang and Hoda (1977), HKariolacos (1979, 1981)
aund Bente (1980) tried the synthesis of cosalite, but unsuc-
cessful. Salanci and Moh (1967) synthesized phase X
(2Pb1_x312x/33.31253) which seemed to be cosalite, but was
verified to be cannizarite by Sugeki et al. (1974). Cosalite
woually contains small amounts of copper and silver in natu-
ral specimen. Thus, the present authors have tried the synthe-
p#ls of coselite in the quarternary system Cu-Pb-Bi-S. Cosali-~
te did not appeer in the ternary Guzs-PbS-Bizs3. but appeared
in the ternary GuS—PbS-Bias3. The synthesis of co:alite was
carried out by evaecuated glass tube method at 400°C for 100
to 1680 days; in the cese of composition (Cu0‘12.Pb0088)231235
monophase of cosalite was obtained. This composition is very
close to C“Pb7313520° The optical properties and X-ray powder
data for synthetic cosalite are in good accordance with those
of naturel one. The crystal data of synthetic cosalite are
orthorhombic, space group: Pbnm, & 19.13(1), b 23.80(2) and
¢ 4.064(3) K. At 400°C, cosalite associates with galenobis-
mutite, 1illianite, phase F(Cu12Pb253138588+x), and bismuthi-
nite-aikinite solid solution. There ere found that univeriant
nspemblages including cosaelite in the system Cu-Pb-Bi-S such
as cosalite + galenobismutite + lillianite + sulfur (L), co=-
salite + lillianite + phase F + sulfur(L), cosalite + bismu-
thinite + galenobismutite + lillianite and cosalite + phase F
+ aikinite solid solution + lillianite.
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ARSEL IC-GERMANIUN-TIN~-BEAKING SULFHIDES
FROlw THE RADKA DEFOSIT, BULGARIA
D. Tzonev, Sofia, Bulgaria

liineral phases of the following ideal compositions;
Cu5Fe2AsSB(tantatively named "sulphide 4"),Cu Feaﬂso 5Geo 588
(tentatively nemed "sulphide B") eand Cu5Pe ABO 5SnO 538 (ten-
tatively named "sulphide C") have been found in the iladke cop-
perpyrite-polymetallic deposit, Bulgarie. They are associated
with renierite, germsnite, briarite, enargite, tennantite, be-
tekhtinite, chalecocite, sphelerite, bornite, idaite and barite.
The phases found differ not only in their chemical composition,
but also in their optical properties and X-ray patterns, Chemi-
cally, they correspond to the minerals renierite (Cusfezcesa)
and stennoidite (CusFeaﬁnsaJ. Thus, a ternary system is for-
med, viz, stannoidite-renierite~"sulplhiide A", the two other
compositions ("sulphide B" and "culphide C") ceccupying inter-
mediate positions between the "sulphide A" and renierite and
stannuoidite, resp. It is believed that the three new composi-
tions represent separate minerazl phases.
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INNER STRUCTURE OF PYRITES FROM SUME HYDROTHERMAL
MIKERAL DEPOSITS IN BULGARIA
V.E. Velchev, Sofies, Bulgaria

lMany specimens from the Martinovo skarn mineral deposit,
from the nydrothermal mineral deposits in West and Central
parts of the Balkan kiountains and the Chelopech and Radka cop-
per polymetal mineral deposits have been investigated.

These deposits have many types of pyrites. All types are
metacrystals or relict forms from primery pyrite matter. All
forms of pyrite have been pgtudied by means of ore microscopy.
liony crystals were ettacked with chemicals. The inner structu-
re of pyrites is very distinct. Come crystels have zoning.

The metasomatic forms of pyrites from kartinovo mine-
ril 'deposit give the order of crystaslization and metesoratic

. alteretion in hydrothermel processes.

The inner structure of pyrites was studied nlso by me-
thod of A.P. Perelymev (1963).

After the process of chemical corrosion of the Cnelopcch
pyrites, relict forms of primary pyrite natter may be seen.
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CPABHATEABHHE AHAIMS MUHEPAJBEHX NAPATEHE3MHCOB
YU LTPAKANMEBHX M BHATPUEBHX MEROYHHX NOFROL
I'.B, Angpees, A.0, Mapaxmmsoms, Ynam-Ygs, CCCP

Conocramnenve COCTAROM OfNEX M TEX X6 UWAGPANOB B NODO-
AAX KANEERPOrO ¥ HATPHEROrO DANA BMNEBRNAET B EAX CYIECTSEeHAHE
pasangng, A cpaBsHeHEA 6PATWCH MNAEDANH NS FIBTDAKATIWEBHX
nerourux nopoxy Cepeprorc [pméalxenrs ® BaTpREBHX HENONEHX DO-
pop BEeMMCROTO mMROCKOrOpPEA. Hederwaw Ba xanvesHx nOpPOX XaApar-
TODHIYDTCA BHCOREME CONEPXAHFAME KarWCEXETOBOM cocramnspmel X
rpeuHeseua ¥ DOHEXEHEWMW COT@DPEAHAAME HE)SAWHOBOr'O KOMIOOHEHTA.
CpesEue cozepxamEs KANECHAWTOBOrO MEEANTA B WEX passN 25,85%,
wegpenwnosoro - H8,16%, wpewneseua - 5,98%., B marpHemNx mOpPORAX
COOTBRETCTBEEFO YCTAHORTOHN cregyomme coneprxamma: 20%, 75.6%,
4.4%,

Cnexyomull MmHepaAxX, WEPOKO PASBETHY B MEeNOWHHX NMOPORAX,
npeXCTABNeN UOROKNHEHNM NEDOKCEHOM. B HATDFeBHX MOPONAX MEDOK-
CeH copepxMr rejgeHfepruroshil xounoHenr s konmnecrse - GO-77%,
auoncrzoshil - 8-24%, srupwmosHit - 12-16%., B nEpORCeHAX H3 Ka-
AWEBHX TOPON CONEPEABHEA BTEX KOMOOHSHTOB COOTBOTCTBEHHO DABHH
18.5, 60, 5, 19%.

Croxr ®xe CymecTBeHEN DASAWYWA B COCTABax rpaEaros. I'pa-
HATH WATDWEBHX MOPOX CNOXEHN B OCHOBHOM rpoccynsposuu /45.1% /
¥ aEppaxErosku /41,1% / wrmanrewu, B M@HENHX KONHYECTRAX yCra-
uapn¥papron ansumamprmosui /10.7% / ® zpyrve woumomesrH. B rpa-
HATAX KATWEeBHX MOPO) PAABHHME HABIADTCA amgpaxmropHd /79.9% /
n mopaoumrosuft /13,7% / uemanu.

PaccouarpupaeuHeé moOPOAH HOPMMPYDTCH npw SAWAKAX NABNEHRAX
® reuneparypax, I'IasEHM PAKTODOM, ONPEICAADNEM COCTAB MWHEDA-
N08, ABNAETCH MWHEDANOOSPASYDNMAH CPejA.
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TEH30PH TEPMHYECKHX IEPOPMATMM KIKBOIMPOKCEHOB
J.B. Auppueropa, P.C, By6uoma, C.K. Ouxaron, Jlemmmrpag, CCCP

XapaxTepHCTHRA TEDUEUECOWNX Aefopvanwil RPECTAINOR HEDS2ERO
OrDEHAUNBACYCH NMPONCTARNOENSY ROBPIFRNORTOB DACMMDENNA BJONE
RPHCTRNXOrpaduvecrux ocell Jes yraszamus nepameTPOB TEHIODA Ze-
dopuanmil. Jlug ROCOYTOXSEMX /MOWORAWHRNX W TPWRAWHEEX/ WDWCTAN~
0P TARAH HENONHOTR WRHOPMANME WOWET OPVRECTH K OWHSOUHHM BH-
BOZAM, NPEMED weMy AEDT RAIERHONAPORKCOWH.

Beun ofofmem aaropred BNYRQIEHVH TAN3CDE TEDMWURCHEEX Je-

popuanuil wpEcranrzos npomzsomsmOfl CPMMETDEE B WATMWOEHA NMPOrPEK-

ue Ha mawre Doprpam. Pacwerw sexmes ma 3BM EC-1030 ¢ rouwmoctrd
AO TPeX SWATANMEX TMEAP AAE MOCTH CHAWRETHWX /ARMET, AVOnCHZ,
rejeRteprar, TANOHET, COOXYMOH, DPEY/ W nHTE BERNALATHNX
(Na Li, V.0, x=0, 0,6,1,0, 1,4, 2,0) smaumommpoxcenos. IxC-
DePEMEHTANLHHG XAHEHE O TEPMEUSOXEX NOPOPMANHAX CHINHATOR Daf-
Ty ®s padord (M. Cameron, S, Sueno, C.?., Prewit, J.J. Papike,
Am, Mineral.,58, p. 594, 1973), samagaros (P.C. 5ydmosa, J.B.
‘Aggpranosa, N.B, Benora, C.K., ®maaros, 3.H. 30omEm, B.C. I'pysux.
Hsp., AH CCCP, Heopragmu. uarep., j_g,'o. 468, 1982) .
Tepunuecrie JefOPMANNE CEANKAFHNX V¥ RAHAKATHHX NMEDONCE-
HOB CXOEMH. PaCNEPeEN® MARCWMARENO Bfoxs ock b . [ipm ywere nums
Kpncranaorpajuvecrnx ocell OHO MEREWATHEO BRONE TAPORCEHOBWX
memell - ocm ¢. OpgmeaRo CTememN» BHFIOTPOONE JeHOPUARWE WIOCKOCTH
MOHORINEHOCTE 80 B HNEPBOM WPEOAFESNEE NPONOPIBONANBLHA BHTERCEB-
HOCEHR oﬂp WINGEEEWR YyTA8 MOHOREEHMOCTN § © vewueparypofl. Ha-
upaBnreNEe EaBRueHBNEro /NBcCT0 orpHnarerssoro/ pacmEpeEVA UDHE
SHAYHTONBHHNY BenHYEEAX |¢f3| eAroreer k ogwoll mwe GmCCcewTDHC
yrae MORORIWHHOCTH, OPR WanHX 'a( | -~ R OCE menowxm ¢. Benw-
ﬁua‘ ok | JMEeHBNAETCA RAK NPABEAC NMPE MOBHWEHEN TOMNEPATYPH,
& JUA BAHARATOR €me ¥ OPR mepexone or xpelEEX wreHOB PANA K
cpe fHeuy .
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WIACCUOUKATMN PAHOBUJHOCTEY CEPHELTAHOBHX uMHEPANTOB
B.P. Aprewor, B.H. Kyswenoma, Jewwwrpang, CCCP

HraccedBRanu¥ CEPNeHTHUORNX “VREEPASON W NX DI3HOBHJHOC-
relt noxpazgemAprcas ma TPY rpynnH: 1/ crpykrypswe, 2/ rrHepano-
rueckue, 3/ mna merporpasuuwecknx mcenepomanui, [peprozena wu-
HAPATOrWIeCcKad HI&CCRAMKATWA, B KOTODOH BHTENEHH NVWHEDANBHHE
BEAH - N¥IAPAWT, XPH3OTEN, AHTENODAT, YHCTHT - W IBEEHAINATEH
pasroepngHOCTEH . [lapaverrw & ® D prevenTapHHNX BU€ER PA3IHOBWI-
nocretl nMsepnVTa, XPHSOTHAA, YHCTUTA OGAMAKY W HAXOAATCA B NDE=
nexax 5,28«5,32; 9,19-9,22 E. PaswormpEOCTE: TUIEDAWTA C XADAK-
repeoll wawmoBVEREOHW HopuoM wkpucranmop - K-NVF3ADPAVT OTAMWUAETCHA
Or ADyrux mHaaxuwueuw orpaxexna c¢ d = 3,89-3,90 i, JIvanprurosui
rEIpoOdET EMeer Goxee shcormft mapawerp ¢ = 7,35 ﬂ, e y APy-
I'ex paszHOBMpHOCTEW mwaappmra /7,25-7,33 ﬂ/. PasmospgROCTY XpH-
A0THNA PA3AVUADTCA MEexny cofofl napawerpawm ¢ ¥ B, PABHHUE CO-
OTBETCTBEHHO: Yy XPH3OTHIOBOI'C OfHTA - 14,63-14,64ﬁ;
93011‘-93016‘; ¥ XPHZOTHIS MOPOXOOSDAE3IVDIEro - 14,56-14,5&&;
92052'~93°12'; ¥ XpPP3OTHE-8COECTA DNECTUYHOrO - 14,65-14,6?&;
93022'-93024'; ¥ xpumaorma-acéecra youxoro - 14,59-14,63 ﬁ;
92°03'-93°08"; y xpwsormmosoro acSopmra - 14,60 A; 92°53';
¥ XDPH3O0THROBOTO PEApPOOHETa /memelnura/ - 14,72 ﬁ; 93015'. b
llecrucrofEAEA DA’ HOBEIHOCTE: YHOTUTA Mueer napswerp ¢ 43,72-43,98A;
geycroinas - 14,65-14,69 &; ne= 90°, Jits merporpapmucckwx uc-
creposanvil npengnoxeHa KISCCHOMKANDWA, OCHOBAHHAA HA CTPYKTVPHHX
i WMHEPANTOrVWeOKRMX HCCISNOBAHEAX M YURTHBADMAA, KPOLE TOTO, Om-
THUECKWE CBOWCTBA, (OPMH NMPOABNEHWHE, BPEMEHHHE B3AUMOOTHONEHMA
CePNeHTHHOB. BugeneHo mAT: reHep noud xW3apauTa, TPW - XPA3OTH-
Jia, TPH - aETHrOpHTA, ONHA - YHCTHTA,

6 13th General Meeting IMA : 51



PEHITEHOI'PAQUVE CHE XAPAKTEPACTUKN TYPMANWHOBR PASHWYHHX
MUHEPATBHHX [MAPATEEEINCOR

r.'. Ayomums, J.A, Borpamona, B,M. Maxarom, H.B. Braguxns,
II,B, Borarwpes, Moxyrer, CCCP

P&SHGPH JNEeMeHTapH !XT AYeeK TYDPMANRHOB ABJAADTCA THATOM
HNMY UPW3HAKAMN, TAK KAK 38BWCAT 07 COCTAB2 VW pacnpexereHd
3XEeMeHTOB OO0 CTPVHTYPHHE MO3MOHAM B ONpP2XSdHITCH :\?ﬂ‘l’O‘BH.ﬁ'\l’l
Pa3oBpaHnA uMHeDPana, M3yuenw TYDMANWAN K3 DEUNWIHNX uecropy”
matt Cosercroro Covaa ® Momroxwn, llapawerpd STEUEHTADHLX A
TypuannEoB onpepexsaucs MHK, ¢ menmoxxsosanmen SOXBmOrC KOME
yecrsa pednexcos m no asyw orvamemmiu 051 m 122, Bexnwuned
DaMeTpoB, PACCIHTANEMX U0 AByM peduexcaw m MEK, cosmaganr.
CTPOSHH Tpaiduxm asapncEMocrell cocras - napawerTpd, COCTABR -
/26051-28122/, LADPMUE BOSMOXHOCTE ODHCUPECCHO OnpejejnATs CO=
IeDPEAREEe OCHOBHHX KOMITOHEHTOB COCTasa TypusnuEon. Ha prarpa
uue 29051-28122 % & - © pHABNAETCH 3AKOHOMEPHOE DACHOXOXESHH
TYPMAJIWHOB PASAWIENX MUHEDANBHHX MADAIEHSZUCOB.

JeTanrbsR0 MAayUYEHO HIMEHEHWS TAPEMEeTDOB 2MeMeHTADHHX A
¥ OOPEAESNSHHOUO MO HWM COCTABA TYDMAJWHA ¥ OTHSABEHX 30HAX
Yy9aCTKAX KDHCTANNOB MUHEPATA N8 XAI MVCKOBUTOBHY ¥ DeJHOMEN
HHX NMErMaTuros. [IpH CMeHE YCONOBEHMi KPEHCTANNHMAANUR TDOMCXONHAT
SHAYUTENBEHOE h3MSHEeHWE 1apaderTpos AMEMEeHTADHHEX HAYEeHR N CO
BA rypua.unna, UPE9YeM B HEHOTOPHX HRPHCTANRAX H&GHDK&BTQH Becg
IMANaaoH COCTABCE OT mMePTA RO caifamra. [N WSYHCHHHX HAMM
TYPMANTWNHOB PAfA DYLHNX M&CTOPOXINEHWH XADAKTEDHN BHCOKAE 3HA
UeHAR & W C H yWEPEHENEe DSHIeKcH, 4TO, BEPOATHO, CBA3AHO C
BXOXTIeHUEN Fe3+ B NMO3BO®ED % ® $Hasopoil meonTHOPOIHOCTEHD. 3
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SEQANIMA COCTABA NOPOROORPAYDMUX HIKL.OMMPOKCEHOB
TINYEMHERX MAQUTOR YEANA
AP, Denxoscret, ¥.H. Nowxrnna, B.1, "apunwm, Mmacc, CCCP

FnyOoneRNe MadBTH HA JYpaie HA3BeCrHM B cocrase yharellcxoro
BHCOXOO APAYE CHOPD KOMMNEexCA., B 3KAOrWT-CTAHUEBOH YACTH KOMNAEK-
ca BEADYGHAA "2eienux" PPAHATOBHI KAVHONVDPOKCERMTOB ACCONER-
pypr ¢ sxnorarauv. [oponnospasyomed nwpowrer B8 HEX 00 COCTABY

/H;:?oaﬂannﬂarop JXA-SA/ = cncﬂcrnau{Ca0'95mgo’93hao'o1
ey 09970, 0272, 00410, 0394, 9702, 007 & 1,704-1,695;

N, 1,680-1,666; +2760°; & 9,741; b 8,819; ¢ 5,252 A; B 105%6°;
V 439,4 33; £ 5,6 won ,% ) 6amaox B xpPouMmRONCHNAM M3 BrapweHuid B
YDAXBCKAX ANMA3AX B W2 prapucHviE rpaEArosHx BeS CTEPUTOB TPYOEHE
"ap"., B wrruarvr-svprionrropoll gsacry voumiexca OfHApPYXeHH
BRADYSHRA "geDHHX" mOYHeNeRNX KAVHONVDOKCENNTOB, ACCOUMEPYDmMEX
¢ pedcrepuraun, Cocrep ¥ cpoficrsa mopoxoOl PAs YDENErO HKIWHOMNPOK=
cesa #3 "yepHNX" OHPOKCOH¥TOB -

.

(0“0,52”31,oa“ao.07F°g:1scro,02313312)2.00(T10,02‘10,0?
515 91)2,005 Ng's714; N 1,690; +2V 56°; £ 14,6 won.%;

a 9,741; b 8,809; ¢ 5,263 &; p 105°%49'; V 439,6 &%) coorserce-
BYDT COCTABY XPOYOBHX OHZUONCHAOB M3 praoyenall "geprux" nHpox-
CERVTOB B MONINAWTOBHX GAa’jansTax paga paforos OPr,

OponmnuEAa CoOCTABA KIVEOMMPOKCEHOB B TPAVANFEHX MapErax ypa-
J1& CBOAMTCA K 3aKOHOuepHOM CueHe BBepx mo paA3pe3y NMHPOKCEHATO-
BOro cnog pepxnedl vanrmy 6eCTMTAHFOTHX HEU3KOPNVHO3EMECTHX XDOM-
ZUONCHIOR BHCOKOMIMHO3EMY CTHUR sHEUOnNcHyaum npopumenuol menow-
HoCTH. JlaHAHE mo HIVIUEHAD MEMHEPE OrETACHKOr'O COCTABA BETDUeHEHY
Ca-uapurToB yraswpapr, uro nupokceHWRTOBHE cnol sepxmed waHTEE
OOX YPAXECKEM CHIAZTIATHM coopyxer#ev HueeT NeTeporeHHoe crpoe-
HRE,
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H3CMOPSUBM B MAHTUAONX CHLZAX
H.B. Braguran, B.M, Kosaaemxo, Hpryrck, CCCP

JeTansHO HayucAENES ABTOPAVE CQIEXH W3 METarpUCTOBR B MENOT-
HHX Gasansrax Hapapum-liapava ABAADTCA THTAHOBHME gnoronér-SEo-
THTAMN C MEBKCHHANBHO BHCOWNY CCpRepranpay ‘1‘102 /6onece 12% / »
AHOMANLHO HWANMME KOHReHTpamwsux 45,0 /0,6% / » propa /0,2% /.4

Ha OCHOBE WAYVUEHUA HOPPEXAZMOHHOW AABMCHMOCTE SIEMEHTOB |
B E3YyUeHHNX CIDJAX B COMOCTABNEHHS KX CO CIDJAWN MEPAKDHCTOR
¥3 XPYrEX OPOBREHpeM B crngauyr KEMO8DANTOR Y CTAHOBI2HO, HTO |
pxozzenue Ti » crpyrrypy enng /Ti0, wemee 5% / OCyuecrRIAeTos
no oxewe: AL'T 4+ ATV 4 (24T 374 ( par.)'E 517V 4 3{ig, Pe)’
a p Gonree GoratHx Ti crogax no cxewe: (r14H)VT 4+ (me?H)VT L
( nax.)"’I + JMgVI. Peawoe oboramesne crbiw Ti npwsotdr K cue-
He @e TPHOKTASIPAuECKON CTPYKTYDH HA NWOKTAZAPUUECKYD /nonm-
TED 2[1/. weMy 6A8rompEETCTEYET BHCOROS HABNEANE ¥ HWIKAA K-
TEBHOCTE BOAH B manrtum, Hccreposaues xapaxrepa ceszeld Si-C,
A1-0,T1~0 rnrastnorura ¥3 uar-axpncv'on, nporegersoe WM.1. Iuxo-
BHYM MOKA3AN0, 9YT0 B CYPYRTYDPEe canpaw npeosnagaer Ti s mecrop-
HO# koopaWEANME A B uwermepHod koopnmEanum Al,xpouse TOrO OTME=-
gaeTCHA EEYNOPAJOTHOES DPACHPEAEICeHRE KDEWHEA ® ATPUMAHWS B TET-
pasjpax. -

Msywemnye rWTAHOBHE CALIH COPNACHO aKCH2DVMEHTAN HHHM
xapnuu M.J. PEGunxoza HE MOTEW EDPECTANSUIOBATLOR W3 GASANETO-
BOTO PacnnaBa H ABNADTCA ANCHRPETHHME UONYIAMA MAETHY,
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IPHCTALIOXIDA TFAHATOB CEBEPA YPANA
W.A. Tonpun, E.II, Keannmwm, B.TU. Mapkom,
0.1, Pyson, H.A. Texowos, Cuxrwaxap, CCCP

Cocranu rpénaron Cen2pa Ypnna woneSmrTCA B FEUDPOREX nOpe-
Aonnx: mwponm - 0,1-69,4%, answamann - 11,3-74,4%, cneccAprTHE -
0,6-29,5%, Ca-xounomenr - 16,1=52,6% = xemeamerocrs - 25,1-07,8%,

Ha nmpeoSzananmex $oHEe rerepoda’sHocTw, xstepansEod W nmer-
poxnwmaecrofl HEOARCDONHOCTH cyfcrparta HAGANNASTCA FATUDARTEHAOS
finueEeEnN® COCTABA PPAFATOB C ROCTOKA Ea 3anan, [lpomecxoawMr noc-
yeuennEEl pocr ansuwannWHOBOro wowrowenra Sor S0 no 74,4/, ofmef
saneancrocrn /or 37 xo 84/, coorpercrmerno yvewsmenne Ca-rom-
nonerra /for 33,9 no 16,8/, Basarmnerca veeawwewme nEpomonoH
gocrapnaomed! rpasaTOB ¥ ARCONO3IVAREX monvie¥ B 20He DACTAXCGRER
fihn 2 OKOHTREERTATERONY KODH 1O CPARHRHRMD C TPIHATANT 3IFAOTUTOR,
PANRYITHMY B MONOMBE WIW FECKOMBKHO AANMANHEE ANBTAROTHUHNX THMep-
fnanTos naneooxearnneckol oSracrr. I'paxAar werarpARATOB, POIBV-
¥NT B SOHEe NPOABAEHNH AWCTEF-CRAANPUAHETOBONO THAA w“orAwOPAHHIUA
IPeTCTABNER THNWONNW ANLYBHRAF-cmeccapre=om /55,9 w 29,5 coor-
percrsenno/, TODAA XAK TPAFATH TPARWTOB AOWN AHAATVIAT-CHANM-
MAMTOEOTO THMA WMETAWODOHBKE OTHOCATCA ¥ Penne PaSaDIAewHW pas-
Wocrau rpoccynsp /47,0-47,8/ - anpvawnwr /28,8-36,0/ - cneccap-
gnnosoro /16,1-16,4/ paRna. 06pa30nanwcey rparasy NDE JEBNEFHAX
or 3 5o 16 wap ¥ T = 450-?000. UKCrHe MPOADATHHE PRAFATH €
gynecrBeNHHY COZeDTAHFEM MADOMOBONO ROMTOREWTA, MAPNaRMOBRMCTHE
W NTPVEeBHe PARHOCTH AABMAFIMYOR MIOTPONHANEG B OTHOMEY MR MPORO-
AMUOCTY W TIOXA3ATENA NPETOMISHVA ARTANTCE ANR3IOTDONRNVA B OT-
HOmEeHEYM YyupyToCcTR, HOTOYNIPYTOCTE.
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HIACCHPHUKATINA MUHEPANOB TPYNNN NEIBXAHBINTA
M.I. loptvar, M.¥. Ymparor, Mocwma, CCCP

Kpmerarmoxuumue ceni agarpt CTrPYETYPH aenepxsfennra -
K3hﬁ2}Uﬂz(Bi.Rl}BC19(H,Ul}2|;rmnpotennxnhenura 2
KHEf052(3i,ﬁl)8019{H20)2L4TES M WARIORATEINTA -
Ban2|0a2518019(ﬂ20)2|_5320 NOAROANA VOTAEORWTE, TTO STH MANG -
PANH MMEDT ONVEHAKORYD CTPYEIVPHO-JIRHAYWTSCKYD ennevwny. Tanwe
HA OCHOBE TAPAMETDOR nnenenmepﬂbﬁ Aveflrr W XAMYICCROTO COCTH-
BE& GHNIO0 YCTAHORNEHO, WTO MOTOLSHHE WOTHEH YaDawxPeDHH IIH pOne -
anra - KNaIngsisoig(HQO)gl.4H20 B MOVHTEHWTA -~
Keua2|0a2818019(0H)2|.4H20.mawne eIUECTRO NANO OCHORARRE Of me-
IVEATE UX B €NWHYD Tpynny. ¥pmeranyoxpspmecykni amanmi wera-
KPEMHEEVWCIOPOOHHYX PARMVKANOR - DOpOospETaA, NMWDPOKCMAHNATA, 2 TAKER
MPOU3BONHHY BONNACTORVTORNX TENMOTEK, MMOIBONWI YCTAFOBWTHE, UTO
B HANEOWNERBHX CHNVHKATAX COTDVHTYDHHMT MIBEANAMHA AATAeTCA rpynna
813010, CRBASAHRHAA C OHTADJPAME wanwnmA. Ha nmebprow arame ofipa-
30BAHNA CTPYXTYD DA3IODVEHTPPORAHRHA CTDVHTVPEHE MARANN 1TOJA -
Mepuayorcd, npuuen CAa-oprasnpH TDeRDAMARTCH B ¥ONOMHW, & DHAW-
BANSHTHHE TPUOPTOTPYNMNH B BOJATACTOHWTORHEe nenonkd. [Lomofnne
IBA 3KBURANCHTHHX MOTHRA n2pe2 NEeHTDANLHNE TETDADADH TPUODPTO-
PpynnH ® OKTA3APH cocenref womormrM ofofimAnT BETHMUFR ¥ B PRAIVNAEB-
Tare ofpa’syercs crol ¢ xMUNTeck®M COCTAROM Uaz(ou)2516012(oﬁ)6.
JHAATVOMOPHBHE CHMENAFHHE OTWRH CO CROGOZENWY BEPEWHAME TPRORP-
TOTPYOIN 513010 COeNVHADTCH ¢ nWoprorpvnmod 51207. Inmrau nre-
BPAmeRus crenvomnit: UaafOH)23i5012(OH)6+51207=Caz(GH}2518019.
B peaynsrare arof wowmencanuy¥ 05pPAIYETCHA NBYXITAXHAA RDRWHE-
KW CIOPONHAAR CETHKA C XVVHTECUUM cocranou(ﬁiaojg)g; - JXBMBANAHT-
HHE CPTHW C OKTAYAPATECKUMY KOMORKAMMW KATLORA coagxant epunnbt
cMemaHHN? MOTHR - CTDVFTYDHYD ENVEWNY ZersxafenvToBoro THRa,
Oror MoTuR ® xuuuTeckud cocras Ca212518019/Tne X = OH, F,C1,
HéO/ coxpanfieTrcd ¥ BCeX MWRepanom rpynne pernrxalennra. Muwepa-
nH sToft TPYnnH OTAWTADTCA TONRKO MO AATOTHEHUD MEONATOMONO6HHX
HYCTOT MmeJoYHHMT KATHOHAMK H ‘!’OJ'IEK‘_V.HO“ BONH .

86




BNUT - CroMCTR! 7A-NEIESACTHH ANHOULTAZAT
), Bpmora, E.E, Kyaemrrna, J.C. Coxmmenn,
s I'waaepa, N,C, lySaxwra, B.0', Ywrosn, O,B. Mepdax, Mocwma,CCCP

1, Heenrengoparve 0FP°an0E EEVOIFTA COMDAVSHAHYM $H3IVTACKA-
WATOAKA, TIOXTEEDAWARN, TTO 3TOT MFHADANT OTHOCHTCA K CIOMC-
Uﬂnakarﬂu'c?pykrvpgoro *voa 1:1 e ?K—nenﬂonou nopTOPAEHOC~
) lnenmue yorarcwresd RUATHOCTATECEWE MPFIFAYE TAMOANTA R
NG HO er0 MecTo P HOMEHATATYPE CTOWCTHX SHHEparnos,

£. YcramORneno, WTO BCC OCHOBHHES CTDYHTYDHHE XADARTEDNC-
mAMO3Y Ta /mApAMCTPN dpewenTapnodl AveHx:, nonorerve mcex
B0 nornomenns, MOARDEN NOKOR F92+ / nocroarun. B 10 xe m»pe-
§ Faxaull ofipaisu mAwOAPTA XAPARTEPHIYETCR PAIARUEON ynopAno-
o orsn » PACTONOXEPAR WOFOR MO COTPYKTVDENM TO3WNAAN, BHARTE-
jna rroa mawoanra:; I ren - vnopsgowenrwi, II twn - Heymopa-
e .

1. Yeravonrewo, m OTnRMAuEe 0T cymecraynmex mnpencrasnenrit,
HAMORWT MMEST IW-TLCHOKTAADNTECKYD CTDYHTVIY, GIVARYD K
FIMTORONY THOYV, COOTBETCTRYDEYD TP-TDUOKTAAJPAYECROMY PaC-
WOREHIND HOHOB A13+ B Fez* ® OWTASADFYECREX CUOfAX W pAANAY-
¥ XAPARTEPY K TRANY MFVTPEHAVX W PHEMAVYX ROJZOPONMHENX cmAael,

§ nonorannn nanpnx MK- m ATP-cnevrpocworrs W perrrenorcxolt
BPAKTOMETPAR CTDVRTYPR MAMCRZTA CVTECTREANO OTAVTASTCHA OT
PYiryPH COPMARTMFOROTO THMA CVHTEIWPORAFHHX ¥ NMDWDCAYHX Be-
B orn,

4, CocTam mENOATTA MOCTOANCH 'A1203 - 24425; 510, - 23,5;
_ - 40,8; 320 - 11% - neRANEe JOKATHEFOrO PeVTNeHOCTAFTPANE-

I'0 ananwmsa, Tcupocts + 1,5% /, wro xApRwreDwe rus CTPYRTVPH,
|t paanmel maowopARAN .,

5. Imarrcernka mavoawna, ?ﬁ-cepnﬂﬁTHFGHOFnﬁHHx WREEPATOR

1:1 = 7ﬁ-, 14ﬁ-xxopvmon rrma 2:1 ¢ yenexom DPemaercA MeTo-
HH=CcneRTPOCKONFRE C NPEBJETEenvVeu TAFHNX DeuTresorpaAfnm,
=CNeXTPOCKONYE ¥ TEDNATECKOro Arannia,
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CIENUSHYECHHE MENOYRO-PEIKOMETANBHNE CIDIN 3K30KOBTAKTOBHX
30H PEIKOMETANBEHX NETMATHTOB
B.E., 3aropcrad, B.M, Wamrarom, HUpuvyrer, CCCP

B nRBOHOETARTAX DEeAROMETANLHHY NMETMATHTOB WAPOXO NPOAR-
AeHd TPONSCCH DPas3sBWTAA BTODUYHHX COTDA, UPKBORAMAE K O6Da3oBR-
HED ChnepgwfpEYe CRUX USTACOMATFMTOR - CADAWTOR, B 3TEX METACOMATH-
Tax HAEAONes DACHPOCYPARAEN NB2 WIOMOPHHEWX para: 1/ 6moTmT -
zenesmcru nemugonur /wprogurner/, 2/ HERPAT-MYCKOBAT-NPOTO-
AVTHOHMT, OHRHBANEART, [lepsw napArnenmsyercs mO BPEMSHW CO
cragnel odpasopamns ATRORTOBHX MADATAHEANCOB B NErMATREAX,
BTOPO? - CcOo crazmel rpedaemrmsanur. Pexe nerpevAnTCA CADAN PHA-
A8 MYCROBET = CeNANORWNT,

Haywerane crpad apegcraBreds TONWTRAMAMM: m(ar) - smormn-
TH, MPOTONWNTHOHWTH, OWAHBANBLAWTH; 1M - KPROSMIANETH, TPOMEEyTOR-
AHEe CADAN NMPOTOAUTMOHAT - BENTAT-UYCHROBFTOSOPNO B MYCRORET-C8-
NAJZOEMTOBOrO DPANOB; 2M - BPHATHAT-MYCKOSWTR ¥ uycwopmrN. Or 6wo-
THTOP K KPHOPMANHATAM ¥ Of OPOTONWTHOHATOR-NEHEEBRABAATOB K DHeH-
TAT-MYCHOBETAM VURRERWADTCH NAPAMETDN sneuesraprol aveitwn,

TnapHNUE HARTODAMN, BIRADMANE HA COCTARB 3K3IONOATARTOBHI
cxny, senaprea: 1/ nepmuany® cocres muemapmmx nopox w 2/ oWu
neruarEra /reoxmuEuscxas cnenzanmaanws/. [lepsuM pawrop armaer
HA COOTHOWMEHNWE B CIDAAX MAPrEMA, TENE3A W ATDMWHAA, BTOPOH dax-
TOP OmNpPejenfer MEeNOYRO-DeNROMeTANBHYD Clenndmxy capox. lra ak-
SOKOHTAKTOR NE3MEHOCHENX MEIMATRATOR XADAKTEPHN UeaWepNe CADIH ,
/mo 5-7 % Cs/, meruarmros ¢ sexymed ramranosoll wwmepanmsammell -
PAX BHCORODVGMamesux /no 3,8 % Ru/ onog, & B ODRSOKOHTAKTAX
OerdaThTOB COSCTEOWHO NWTHMEBOrO THIA CPENM PemREX menowell »
enoRax KOMWHAPYET ARTRH,
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WWHETHKA M MEXAHVSM THAPOTEPMANBEOW HPHCTAIIM3ANRK
MYCKOBKTA 2!1 /IKCOIEFUMEHTATLHOE HCCAENOBAHUE/
W.Nn, Hparon, A,B, Borom, B.A, Norposcrnit,

A.ll. Vyxawer-Tanees, H.NI. Caworomr, Mocrsa, CCCP

Hecuorpa Ha Gonnmoe 9WONO 3KCUEPRMEHTANLHHX WConenosamEui
0 CRX mMOP OAHOAHAYHO HAEe YCOTAROBNEHN TEPMONMEAMNWECKNE B KNHE-
THYe CHEE GAKTODH, OMPeNenAmme ofpasoBAHEE TOTO MAM HHOrO MOAW-
THnA uycxopnra. B macrosmel pasore W3yueHAa KWHETHKA THIPOTED-
ynrErod mpReTanamMaAnYE MYCKORWTA M2 rexd B ONUPOROM RETEpPBANE
TP.yexopntt: 300-700°C npw namresum or.1-7 /ruxporepwansuas an-
naparypa sucororo gammemma/ no 30 xfap /ycramomxa "mHAXORANLEA
o nyExoid"/. NonuTRa OCYmMECTEBRMTH Nepexox ™ — 24, mpx 300°¢C =
N1iBJGAAR HACHMEeEROTO MApa YOonexa Re muMena, HeCMOTPA HA GONBNYD
ArvTensHOCTH omNTa /mo roapa/. Omwrw mpm 600-700°C » rnanresmn
1,6=30 w6ap nowasanw, wr0 OSDPASORAHME MOTUTHNA 2M1 OpOV CXONAT
no oxeme: rens — 1“—-2M1 . Coweranveu PERTrEemNOBCKAX B 3NEHTDOH-
HOMPXPOCKOMWYE CKAX Meonenopannd YCTAHORTEHO, WTO KPUCTANIW3A-
A MYCKOBHTA 2M1 OpPORCXOANT HENOCPENCTBEEHO H3 PACTROPA B XO-
e PACTBOPEEESA DaBee ofpasopammoro noxnwrmena 1M, Mepexog
nj—-2H1 NyTeM TMENeRDPRCTANNMAANAN NMPOCNSXSH TAKES HA OfpAasmax
NPUPOAHNX CADE, DOABEPrHYTHX ruaporepuarzrofl ofpadorke. Ha
ARANTAA RYHETHISCERNX RDWEHY CRefgyer, wWro O6DA3OBAHRD MOXRTHANA
sj! npegmecreyer prurensnud nepmon, ® TeweHRe ROTOPOrO fea
sauerHNx maueneEmd coxpammerca crimga 1M m, seposrEO, ofpasvmr-
CAl AAPOXHEDA MdA’IN 2M1. Haerynapmana sareu COGCTREeHHO NMEepexprCe-
TANNMBANUA ABIAETCH PEARNMEN Mepporo mMOpAxKA C aHepruel awrH-
pamem 20 £ 4 wwan/wons.

llonywenEne peayALTATH YRA3IWBADT HA GeCNePCNeRTHBRHOCTE
sRCHePWMeHTANFEHX NONNTOK OCymecraredmd mepexopa 1M ——2M, =
ofnAaCTY EMSERX Tewmeparyp. Jns OowOEwATENRHOIO PEmeNWA BONpOCA
0 CTAOMXBPHOM NONETHNG MYCKROBETA HEOSXONMNO MOAYTEHWE HOBHX
NPenesnonHENX TEePMOANFAMWYE CKEX NAHAHX.



KPACTANINOXVMEYECKME OCOEEEEOCTH BOANACTOEATOB Y3EE(:CTAHA
B CBABSH € ETN0 MCNONH30BAHMEM B KEPAMAYECHOX NPOVHIUIEHHOCTH
M.¥%, Hewnmnos, A.A. Crankosa, A.C, Baraxera, Tamrenr, CCCP

Hpi CTanMOX¥VNTECKAE NCCAISNOBAHAA BONNACTOHATOR PARIMIHOTO
reserEgecroro TEma /ckapromnuol, crkapmomod ®m kMcrormolt crammm/
#3 nvecropoxpermit YadexweorAaEA, MPORSNeHANE C NANED BHABNEHWA
OPATOZROCTR BX NTA MCNONBSORAHVA B KEDAMAYE CKOY MPOMHmMIEHHOCTH,
KENW CHefyDmEe DPeayaBTATH:

1/ no xapaxTepy KPWBHX NRPPAKTOTDANMM, MOAYYEHHNX HA
Ipor-2.0, mayyeEEnNe OfpPa3OH OTHOCATCA K MOHORIWHHOM wOonwhwxAnEE
C HE3HAUMTEASEON NPHMECED TPHKAMHEOH, WTO0 MO3IBOAWNO OTHECTH MX
K MaPABONNACTOENTAM;

2/ BHABIEEHE KODPONAUNOHEHAR CBHAS MEXNY TYBCTBATEABHOH
napolt orpazeraf or mmockocre wprcranamwecwol pemerxkm (400),
(002) m cogmepxammen CTPYKTYPHHX SISMEHTOB mpwMeceld Fe203. Fe0
" 11203.Koneﬁagne cozepzasnll 3TEX OKVCIOB NDHBOART K WANCHONESM
mrrencusnocrelt peguexcon (002) m (400) ® napaserpom KpRerannw-
ve CrROM¥ pemerTrm;

3/ AHATCHKEe OTHOMEeHNHA HHTEHCHAMOCTH -E—E-%g-g—)i Ronmefnerch
or 0,21 mo 1,63, [pn 5vOM BOAXACTOHPTH ¥3 CKAPHONNO® MAPMATH-

9eCKOrD 3TANA XADAKTEDWSYDTCA UAKCPMATENHM sHaweswmew /1,21-1,63/,

cxapHosofl cragwm - cpepmmux /1,0-1,05/, a mucrormof cragnm BH-
menauMpARRE - gnmwmarsanu /0,21-1,0/, gro 0SYCAOBNEHO DPAIABTRH-
MM PRBRKO-XMMWIE CKAME YCAOBVAME X O6DASOBARVA;

4/ nmopumemmoe coxepxanwe FeO, F8203. Mn0 » sonnacromure
KU CNOTHOM CTAAWE BHNESNTAYWBAHWA HE MOABONAET DPEKOMEHAOBMATH WX
ANA ECHONBSOBAHVA B KePAMETeCKOM NPOMHNIEHHOCTH.
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IMATUBHOCTE sUSNYECKAX XAPAKTEPHCTHE CIDIL
VEiEEYY OCEOPHHX OPOBJEM MX CHCTEMATHIM
y Mopans, A, Nampgec, Upxryrexr, CCCP

llopaamrerrEas CHOCO6HOCTE CTPYHTYDPH CADI K HIVEHEENAM XH-

SOKONO COCTEBA PR COXPAHOHEM OCHORHONO RPRCTaAMROrpatugec-
f MOTHBA CcrasMT nepex wx cwcrexarmkxoll pam rpoGnewm, K mam~
A0 IV CRVCCHORWHM W3 ANX OTROCATCA BOMPOCH CHECFWOCTE IWM- X
ONTAD IPHIBCRAX THIOB, BHIGNeRNEe E30MOPHEHHNX cepmi, HX KOHEEY-

MNenoP, PAsHOBMAWOCTEH M DAIDNROB CMECWMOCTH.

Hueomme ca pAHAHE CBEASTENBCTBYDNT O HECOOTBETCTBHM PARHO-
[HNX MY NEHX SODMERNLHHX NRAN B CHCTEMATRMKE CIOA CYySconwpyc-
M OTHOmen¥HwM B cmcereuax. lloarony nenecoolfpasnHo yCTaHOBIEeHNE
JANNT, OCHORAHHNX HA R3MONSHMM €CTECTREEFRHX YADAKTEDECTHE WMH-
pArow, HdenonHOTA MEHODMANEE NPEBORFET K HEOOSXONWMOCTM MCMONbE-
OuArs RnA PemeHia HTEX BONDOCOR HOMIIERC GM3MUECKMX METONOB.
gnopolt pnp BaTONO GAYEZHT OTDAXZEHNE RPHCTANNOXKHMWGECHEX H CTDYH-
Ypmix nsuemensd B fHawwecrkux ceofcreax wnrepanom, HamfSonea
BIDOPEATHRAEME APAADTCA OCOSH® TOYKE JYEXOEH H2MeReRFA mApRUeT-
Jon /pPaspHBH, CHErYRAPROCTE ® T.x./, & TAKXE OOIACTY WX WOHO-

FOIMOr0 MIAMEHERWNA.
Ha ocrome CONOCTABNIEHWA ONTHAYECKMX M TEePMATECREX cmolicrs,

W PYRTYPENX napaverpos, HK-cnexrpor ¢ xWMEueCOkHM COCTABOM B
fhcTowe OPRPOAENY KANMERHY CADY OOOCHOBAWH LOCTETOTHO MUPORUE
Hpefend CMeCHMOCTH JIW- ® TPHOKTAOXPUTECKHX CIDK, BcCUMMETPWS
PASDHBR CMECHMOCTY, CYMEeCTBOBSHME NPOMEXYTOYHHX CIDA, BHIEXe-
e OTHEeNBHHX pasEoBBaHOCTEH.
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[HAPATEHE3KC HEQENVE-IHAPOKCEHE B MENOYHHX NOPONAX
KON BCKOT'C HONYOCTPOBA

1.,B, Koswpesa, r. Anarnra, CCCP

Henoarue nnpégu ABNADTCA XAPANTEPHHVE MHTPY3EAHHUA 06pa-
3coBanEEvE HAa repprropnm Kompcroro nonyocrposa, Or® npacyTCTBYDT
B MACCHBAX DASHHX Mopmann¥ W DPAINMYAHX BO3pPacTon, 00PAAYA OT-
JenpEHe MaCCHpH HAR TENA& B CNOXHHX MO TeoIOrMYeCHOMY CTDOSHAD
odpasopanuax, CpemgM METOTHHNX TOPOR DA3BWTH DONSBONTATORHE, He-
PSAAE-IONEBONNOTORHE ® Rehexnnopwe paa=ommpgroctr. [Ipeosrzaganr
HEePeNNE-NOALBOMNATOBNE MOPOAH, XAPAKTEDHHUN ARIADTCA HARGARHO-
BHE DA3FOBRWEHOCTY /yprur-wensrefirmry/, nMOTeBOmNATORHS® PAAHOBRI-
HOCTH pexxw,. llna maxpgofl m3 sTWMX pazwmoRMaAocTed MOPOA BHNASIEDTCR
TEMOMOP)EHE UAPATERE3HCH MOpojoofpasyomnx mwrepanos. O8HumO OEN
HACYNTHBADT HECKONBHO MREEDANOB /momepHe mHMRTH+HSHENUE+CORSNET+
+I¥POKCeH+ANARS ON+6 HOTHe/, /A ROGSANFORNX MOPOX HSPEIKO UNCIO
MEHSDANOR P MAPATEHEsNC® COKPAmAGTCA no eyx. Hemorrzopamme
Gonee 30 map xMMHuECKAX AHATHIOR COCYMECTBYDMAX HEHEAVTOS W
OYPORCEHOR BHABMAO BANPARIEHHO® WIMEHENWEe WX COCTABOR B FPTHT-
wensreilrurax passdx dopuannt. Jlerarsroe mCCAeROBaNAe HeBdSINHOB
NO¥a3’aa0, 970 RAKNGONEe RADPLEDYDTMVME KOMTIOFEHTAMY B WX COCTAR®
APJNADTCH COZepEAERA menoueil m kpemmHewncnrorTH. [EpPOKCeEH Econexye-
MHEX TMOPORX MO COCTABY OTHOCATCA K JANONCHAAM, RWOTCHI-Treneréep-
THTAM, BBPMT-AWONCHA-TeNeHOEPrATAM, STEPRH-IFONCRA-TEneRiepPra=
rau ¥ srEpmmax, Conocramnernwe corepranna "wadurOowHOro" KpeuHe-
3eMa B HedenuwEax N ofme# zeneswCTOCTH NMWPOKCEHOB [TOKA3BNO, UTO
OTH XADARTEDECTMKY [ONFXEHH B MOPONAX KAMONOBCKOH menouHO-ynBT-
PaocHoBHON (HODMANAE ¥ NMOBNMeREH B MOpomax repmnHCxol HefenmH-
cEesnTOBOll HopuAnER. BHzaeneHmANe B9 IPYyNMH TapaAremesncos B
yprET-MEeXbTeUrNTAX OTAMWADTCA W TEMTEDATYPHHME TPAHERDAMF 1O
reorepuoMerpau,




MCCIEIOBAHUE CTPYKTYPHOTO PA3YNOPANOYEHERA
I HEHOTOPHX KOJBIEBHX CHIUKATAX
B.C, Kypaxwomcran, U .. Orowemmra, Mocksa, CCCP

Meropaur perrresHosckof nwpparrowerpmm ¥ UK-cnewrpockommm
HCCIefOBaRH CTPYHTYDEHE MONAAWRANEN DPHEAS KONBUEBHX CEIFRATOB
0 PA3NEYHHM YNODEZOUSHEEW ATOMOB DA3HOrO copra, mHanpuwep Si n
Al B KDUCTANXOrpPAYHHUE CKN SHRBABANEHTHHX UO3WDMAX CTPYxTyp. Jua
NOPAMEePATOR POHTIE@HOTPADHYE OKK OupPenereHH XOSQOHMNMeHTH HCKaxe-
HuE rergcarosansrol cumuerpun, A UK-cnerrpocKOOMuEeCHM - KOIHHH-
uueHTH Si/Al  ymOpAROUEEHOCTR, YCTSHOBIEHO, YTO XODAMEDHTH
ofnajapT CTPYKTYDARUE DOMOHMTECKEME yrmoparowemnnum (Mg - mopame-
purTH ), nn60 NEePeXOXHEME OT pouSmgeckof CPHMONNE K PMEeRCADOHANL-
o ¢ wemszmed corememsD ymopspoTesmocrm arowos Si m Al.

Cormacuo MK-onexrpockonumecxig WCCTenOBAMMAY TPEICTERH-
renell rpynnH Gepunra np¥ nepexone or SeCmenOYHHX K MeaoTHHM
PA3HOBMIHOCTAM CTPYKTYD& OPeTePHesaer? WIVeHeHUE NONOGHOE CTPYK-
KyPe EODAWEPWTa W CBE38HHOS ¢ 3AMEmMEeEVex TACTH ATOMOB Si aroua-
u# Al ® EX pasynopajoucHEEM B TETPRSEPHUECREX mosWnuEx. [pna-
HARAUE STOrO CIyxay cuemeswe monocw samemteNx S5i~0 woxedamuit
K fomee NNMHHNM BONHAM, VMEHBRUEHRVYE HHTEHCHMBEOCTW TIONOCH AIVI-O
rxonefanult, yponuwenve pnpdyaHocrw cnexrpa. MenrownAne aroMH no-
HNEADT 3ADPA) TETPASKPOB, B KOTODNX Si 3awemenm ®ma Al, Porp Al
! KONLNEBHX CHIVKATAX He OIHO3HAYHA. B CTpyRrype TypManmHa
XOCTHAE CBASS KPONHERECIOPOAHOTO ROIBRGA € AHTHCPOPHTOBHM BX&-
MEHTOM, OTCyTOTBMEe ROHANOS, DHXNOCTE CTPYXTYDH NPEBOXET, OO-
BUARMONY, R NOBOSHOXHOOPE 38uePHOro saxememws Si arowewm Al.
Onpegenerue cTPYETYPEHX DPBsHOBEjIROCTEH TYDPMANVHOB TPOBOAMNOCH
¢ nosunwril ESyweENE W3OMOPHMAMA M WEYNODENOYEHHOCTH B OKTA3 DU~
YECEUX HOAMNUAX CIPYETYDH.



PEJKUE VAEEPAIH B YAPOHTOBHX [OPOLAX
K.,A, Jlasednux, D.I, Nasedurx, Hryrcw, CCCP

Ha xpaftees samene AnNRARCKOroe muTa, BONE3IW OJHOTO B3
8080HCHAY TENOUENX MACCHEOH, MABECTHN BEChMA HEOSHYFHE APK
CHPEeHEBRHE METACOMETHYECKAE NOPOAH, KOTOPHE MO OCHOBHOMY cna
TADNEKY WX UMHEepAany HA3NBADYCS wapomroswum. B mx cocrase,
CuETafR DPYAHAHX, ycranosreso Somee 20 wyurepanos,. [lowruo wea
RANEMIIATA, KANLIATA W STHPMHA, CHSTADMEX EHOTHA mo S0% nop%
B HNX R TEX RAM WHHX KOIMGECTBAX TMPVCYTCTBYDT Dexnse o xpa1
PeARYEe MAHEpanH, BO MHOUOM ONpenenApEFe CrnenepEKy 2TEX uopz
OGHAPYESHHHX MOKA TOABKO B ONHOW TOYWE F& ASMEOM mADE.

Hs penxwx WMHEPANOB 3)CGCH BOTPEUWEHH: MEKTONANT, unoamQ
Kanuessd puxrepHT, uMacpwr, OepOaEkET ¥ Kansnuenhd crponuuq
leppHe 3 uwHEPANA B HEAHAYWTENHHNX KOAWYECTBAX OTUEGEHH B 6}
meH gacry gAPORrOBNX NMOPOX. I guery wpaliHe PerMEO BCPPETEDIN:
CA MVH2PANOB, HAXOJKH KOTOPHX B MEDE HCUFCIADTCR enannuaunj
HOCATCA: CABM WAPOHT - | HAXOJAKE, KAHACFY - 2, TWHARCHT - 2,
zopmar - 2, darmcEr - 2, penwmr - 8, sgammr - 5. Bapuwanmm coj
ZAHEA 37THX MWHEDANOB B NMOPOXS OWSHB NHDPOKWE, OT SAMHETHNX Al
/6arncnr/ no 90% /uapows/. B uMAHEDANOrmYECKOM MMIARE Ipymma
KpalEe pPegKO BOTPEUADNMEXCA MWHEDANOR UPEACTEBIEeT MAHOOnpmEl
HETEpEC,

Oraparrexrsrofl geprol XwuB3INA TAPOETORHX MOPON HRIAETO
NOBHNE@HHAR NMENOTHOCTH C PEeAIHKKM NpPeofn8faHMeM KanVA, mogTH
HO8 OTCYTCTBRE PAMHO?3IGMA, A3OHTOX OKNCH KAMLOHA K, KAR OpPAB
kpeuHesewn ., Kpowe TOM0 B ENX B DORHENENHHX KONETECYBAX NDHCY
CTBYDT TAKHe sneumeHtd wax Ba, Sr, Ti, Zr ® xp. Bee sto W
ofycnasnwBaeT MOABNEHRE B TAPOWTOBHX MTOPONAX BHmNEYHIOMAHYTOD
KOMIDIEKRCA 3RIOTEYSCHRNX MHHEPANOB.

{
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TUNOXAMUYECKUE OCOBEHHOCTH Y IAPATEHE3MUCH
CHANONKTA CRHOI'O NPUBARKANBA

B.K, Jlesnunwuit, 3.M, Nerpoma, B.T'. Uparos, ¥Apwyrck, CCCP

B Dxnou [proalxanke CRANOAMT NONBAVETCA HEPOKEM DACTDO-
crpaneHEMew. DJTOT WHWEepAaN OfpARyeTcHE B DE3YABTATE TPOHABISNEA
NPONEeCCOB PErvOHANBHOrO BHCOKOTEMNEDETYPHOIO MEeTACOMETO3A
JPEBERX PAYSOKOMETAMODPHES OBANHNX TONN B WHTEDBANE TEMTEPATYD
or 800 xo 380°C. Uxewno ¢ ammum nponeccaur » Dxnou [lpmdatixanse
CBABHNBAETCH (POPMEPOBAHWE NEPONO M3 BECTHHX wecropoxzemwit fmoro-
ouTA W NA3VPHTA,

Cxanonnrosye mopony OSPA3YDTCA MO CYGCTPATY PA3HOI'O COC-
TABA - KPHCTANMHTE CKAM CNAHNAM ® rHelfcam, MarvaTVqeCcKEM MOPO-
n8u, PaFEWNM CkapHau W upawsopauw. Crxamonwrd Dxmoro lipréalwersa
copepxar or 20 go 83% weHommromoro wwmana. KmumTeckuit W pegxo-
aneueETHHNl cocrasH STOrO umEepara aamwear: 1/ or cocrapa mexom-
HNX TOPOA; 2/ NOmMOXEHRA CRATOAMTCONEpPFamMx accomwanwi B a0HANE-
HEX MerAcoMarmueckAx Tenax; 3/ reoxvumueckoll WAMDPARASHEOCTHE
nponeccos mpeodpasopaEni nppesEMxX TOnm; 4/ TemmeparypH HOPHHpPO-
BAHNA CKANONFTOBHX NAPATENE3IVWCOB B PE3yNLTATE NDORBIEEVA €17~
HOTO paa Bcero [prdaHtxanrs npouecca.

Norcewacrro B Dzrouw NMpuda¥wxanre or pammux acconuamif
O3 XHAM HEe3&8BMCHMO OT HCXOZHOrO CyScCTpara @EERCHPVETCA nocreno-
BATENRHOE VueHpremne copepranui nelornToBOTO MWHANA, YIAERHAC-
ITOTH, XNMOPA M BO3DACTAERNe KOHNEHTPANE® CepH.
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KPACTALNOXMMUA COBJMHEHAR CO CTPYKTYPOR BEFRINA
M.A, MwxaMtros, T,B., leumma, Hpxyrck, CCCP

Us pacrsopa » pacmiase comell cumresmposawy fepmnn /B/,
Gepurnresutl mugmenur /BH/ w xopawepwr /K/, ormOcamMecsf ¥ CRHO-
MY CTDYKTYPBEOMY THOY. HDECTAANOXWIRTECKNE OCOB@HHOCTY BTWX COBe
ZrHeHEW MCCTeNOBAHN METONABMH CNSKTPOHOTONMETPEE, MWKDO3OERRDO-
panng, OIP, onruveckof m Hi-cmexrpockommm, KymnOHOMeTpEm, Yora- |
HOBNEHA HEMpPepHBRAa cuecwwoCTs wergzy K w BH, pacresopewne B w
BM mo 22% wom. m BU g B go 0.11% won., orcyrcrnue CuMecEMOCTH

vexny B m K, B oxrasjpwueckme mo3unwE swegzpess Cr
V2, v, se3t m mn®t,a 117t et

MEeHTOB:

2+' Cr3+,

|

|

\

]

|

- B OXTABZDUTECKH® B TETDA- |
szppuveckue, JOCTHMEYTH CRSAYIMPME KOWNEHTPRANEE B3OMODHHNX 3JI6-

M3 0MODpEAA mpnuecs, % Beoc.

T1203

0r20

3 vaos Fel

KnO 80203

Kp0 Faao hbzo 5,0

Cald

B | 4.73
BA[ 1.87
K| 0.45

8.62
2.22
0.70

6.70
B3.14
0.20

0.30
2.67
2.39

= 137
= | 7.47
0,79 0,10

0.40 0,15
1.04 0,29
0.33 0.45

0,07 0,30
1.80 1,04
1.70 1,50

0,00
0,00
0.50

Kpucrannoxnuugecrne ocofesnocrm B, BN ® K onpenexsapr me-
ROnneHHe GoupmEX xonmuecrs Cr w Vs B, Fe, Kb, Cs, Na » BH n
K, a Ca 8 K. Ilpz oxmospeuennofl xpwcrarxwaanw® Ti m Sc smHezpsDT-
ca p BY » Sompmmx xonmuecrsex, wex 3 B, Haowmopdmenm npumecs ®s-
MEeHAST COOTHOWEENE® OCECBENX BHIOO0DARYODNVX SNEeveHTOB B PACCUA-
TPEBEOMHX COeNUEeENAX, UTO CKASHBEETOCA HAa fWsmgecxmx cpolicTsax
/oepewerpax SASNEEPADHNX HUeeX, CTPYKTYPHOM COCTOSHWE, ONTHWIEC-
EKEX KOHOTARTAX, MNOTHOCTH, tpepgocrm/, OCIRKe ¥ AHATOMPN HX
rpucrannzos, Ha mprwepe KOPHUEDPHTAE NOKAEAHO, Y70 WSOMODPHEHE NpH-
MEeCM BAWADT HA COremeEs XEumvecxoll HeOZROPONROCTE WKPMCTALIOB,
NOPHmAR MW MOEEFAS ANE8OTPONED WX dW3FuecEEx omoficrs /gwcciu-
uerpusanin, rerepouerpun/.
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LOCTAB, @OPMALMOHEENE H QGAUMANBEHE THITH MUHEPAILOB
PPYNNH DIAVKOHATA B OCATOYEHX OTNOXEHIAX

W.B, Emwonaewa, Homocwdmpox, CCCP

MusepanH rpynnH rrayxcrvra /MIT/ xapaxrepmayprcs CrpyRIy-
polt cnppn nommrrma 1M, wuaxcreankrHu gan onwg - S1 , wYMERMANLEHM
~ K, ™ HA3HBADTCA rYIPOrEHRHUE CAPIANA . HA OCHOBE CTATRMCTRIESC-
kot o6paforkm Gomee BO0 xwumuecKREX AFATM3IOom B cocrame MI'T ycra-
NARIMEADTCA H3OMOPHFAHE 3IAMOSTEHAAR SiK»R3+R2+ )| 3R2+-2R3+ , 06-
mye nnAad CAIpx A nenou, comepmeHand mAOMODPAEAW Al—Fe3+ ¥ uMWHAX
l°e2+.Mg. ONPENeNADNEECA NVATSESTHOACKEVA VCTOBMAMM WX Ofpa-
noperwa /Huxomaesa, 1977/.

PopuavoERnY Tro NT'T pacconvHmAaerca wak cpexamil cocram B
ROMITERCAX TMOPON ONPEeNeNeHEOTO COCTARA E ®o3pacra, danwmanrsaai
THII - RAKR CpenxEEd cocoram m nrrodAanwaniuod aome Gacceftma, Hay-
uAHWEe GHOPMANVOHNEHXY B fanvanstaex =rmce MI'T nmo3amsonmae YCTAHOBHTE
oySmEPOTHYD /M cySuepmamomantHyn/ SOEAXLHOCTH XWMATECKONO COC-
rasa MI'T, obycropnemRRyD NAHAMAGTHO-KIWVATHIC CKAMA JCIOBRAMA
9M0X PAAYROEMTOOCPA3ORAHWA; 3 SKOFOMEDRHe mamMeHeHWA cocrams MI'T -
B CBA3M € THmAMM Gaccefrom /amAmoDVTOBNH, HOPWATBRO MOPCKOH/;
AoHANBEHOCTE cocrara MI'T B daccelfire, OSTCIORNIAHHYD BIRAHWEM
TEMTEPATYPH W COJEHOCTH BONH W FHAMPARIEHHOCTH MDPONECCOB BHBE-
TPRBAHNA EA npuaexamed cyme; NOxANERAHEe ¥ PEMrWOHANEBEHE OTRIO-
HeHEA cocrapa MIT, cmAlanRENe C BTOPMTHHME W3IMEHEHWHMUW OTIOXE-
unll; Hanpamsewroe WIuMeHerwe cocrapa MIT or goxemBpwma r ralimo-
30D, ofpACHADmEeecCA aponpnEel OCCTAHOBOK I'IAYKOHETOOSP&3OBAHHA
B reonormueckofl MCTODHM.
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OONOKEILE CEFITHTA B FHIY AUORTASIFAVECKIDL QND4
B.M, Owensmuenva, ' ', Rencmexosa, B.A, flomn,
B.B. 3saren, O.L. Amgpeern, R.A, Caxzpom, ‘locrea, CCCP !

1. Beofizornvocys fagee Copororo noRarrg "cepunut? ad
er u3 mEpPOROM pacupoCTperuNCTR @ro 8 YSTASOMATETAX, CBAIER
C onpeneneHHHYR BPIANA ((ONESHENX Werore uxy. DOovAsaRO, aT0 B
PARY AMORTAPAPRUSCKAT CTOKCPHX CRIN(ATON O yYOHOBETA =apes
TERDOCHDAY, OuMeMaAsHNY CANAR-MOHTMODEANOHKT N0 MCHPNMOPEIICHET
CEePENAT OTBEUAST HANANELHOMY FHTADRANY MEXUY MYCFOANTOM W rEg-
poonppolt, '

2. llop cepvnwras® OPIGNUREHO TOUWHATE ToavouemyHuarse
CBETANE KAIWSRHE QInn:, BADBANYLORE [0 COCTHRY MEXNY MVCHORN-
TOK, nelrodEanaTOM R crraod reoperzTecKOro COOTABA
Ko,5"12-;(““3-Pe}x“"‘a-yﬂy)‘}wwﬂ’e ( mom x+y = 0,5 ).

Cpogn cepMOMTOB BNISNENDT HEeDUIPATWDORAHANA W CTadornaDarupo-
BAHHNE DPAS3HOOTH. j

3. PasrparuusEng CApUInc0B M rUnRpDoOCID OCROBAHO WA WCTON
30BAHRE MATONA DOHTTRHOAHPPAKTOMSTDHY, A MMENHO HA HAMEDOHMM ©
BEJAVMIAAN CMEMEeHWMA Mepeoro §a351KRCr0 PEefHISKCA NPAPONHHX W HA-
CHEEeNHHNX TJAMUGDRHOM /arumenranronaw/ ofpasnon, Infd MVCHOBATOB
® CepxiMTOB 3Ta BesuruHa (A d ) mAapzEpver or 0 go 0,15 3 /aro
COOTBETCTBYET COf°PTANEY Dasfyzapmux wexcrnoep or O go 5%/, nam
regpocrny - or 0,15 no 1,Di /5=20% paibyxsaomux wexcnoen/, Yam
BCErO CoPRONTH MDEXCTABTEEN TOMMTEION M, wrw cwecCAum 2H1+1H,
NPNYSM ¢ yBEINUeHWEeM COomepranmnA Pasdyrapmrx Wexcanen OTHOCH=
rexnHOe KonuwecrsC 1M ypanwampae-ca. TAnwwsENA copWOATH OT TH-
OWYHHX TEZPOCIDX OTAPGEDTCE TAKEE 7O ROANTHNG YBYIDeNOUNSHNI,
KpupHu Harpepawua, UHC, oxgmawre » nepsxogroll ofiracrm mx pasjpe-
JTeRW@ BO3MOXHO JNHNE C MPVMEHSHPAW wueTonoB penrrexomcwxodl aup-
PAXTOMATDHE W SMSRTDOROrPASNA.
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L MEKOTOPRX OCOBEHHOCTHX CTPYI{TYPHUI"O‘ cocTognna

KOCHOB ¥3 {EXOYRHX BASAILBTOB

M, Upramopa, M., M, Mapowit, B.C. Patigyrosa, H.X. 3axapos,
M. Horsneswo, H.0, Naoyrwra, CCCP

Vayganwesr nmuborceny, ofpACBEAPUHECH B YOIOBUAX MAHTHE -
ARPUT, OPTOMPOKRCER K IZ¥omcER. Hemoresonanmck CIEAYDEAE Me-
DN ¥CCNENOBAHNA: PEETTEHOCTPYRIVPIEY anernws, sxexrPOHHAA
MHKPOCROMM A /MEeTo) PONnIMK ¥ BHCORODRZDSNANNSS SJEKTPOHHAS ME-
Wpocxouus/, & rtapxe soHnopul! wmwkpoamanwa. [onyweHo pacnpene-
Aeuse STOMDS ®eresd W warHra o To3muEEx M1 w M2, ycrarosmemo
npucyrcersge Mukporxanvemwl cropH, & TAaxTe Hapymenwe crporof
NEPHOA¥YHOCTA ¥ PACHCIOFOFEN ATOMOB B CTPYRTYDPAX NMMDORCEHOB.
lloryuenEye peaynsTaTH 103 BOXADT BHCKA3ATHL HEKOTOPHE CoOfpaxe-
UnH o geranax rTepumngecxoll ECTOPHE WAYTERWNX O6pa3nOB.
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NPUPONEHR MEMOEMT. APAPEEE3NCH B #AROBHE [EPRXOIN
H.H, Nepnes, T.%. Mexnra, Mocxma, CCCF

¥
Cranonnrh, Snkanue no cocrary Kk MeMORETORONY wRARANY nouﬁ
roe ppeMa He GHAY wipacrTHH, HewoTOopHe MCCNETORATENR MONATANH
JAXE, 9TO ORE He CTAOWABHH. HawW (NN OSEADYYEH CHANMOAWT, COZep-
xamn#t 91-95% weWomrmra, Mrpepan scrpenaemcd 8 BWABECTKOBO-CHIM-
KATHHX OynEHAX /rceronvrAax/, aaRnNrusHHHE: W wene TONeRONITATOBHX
NerVATORIANX TODOXR ¥ AcHe CrAaxrHoro nraysmEROro pRiancua A2 Anjgas
CHOM MHKTE
Baawuonelcrare merwATOEnA C MABSCTHOBO-CPITVFATHNM MATS.
praron OVAMH BHDPA3RAOCE B O°DABOBRAWFE B anﬂoioaraxre F0HKY SHOP
THTA /An94_98/ womnoersp 1o 20 ou m xaftuw /70 3-4 cu/ anernra
B HEnOCpencTReHHOM KOETANTE, CAMM SYXMEH ONOXSHH KANEORTOM,
AHOPTVTOM, EEBADOEU, FIRHOMEPOKCEEOM, CHEHOM, & TAKE® MO3NARNSS
06pAa3OBARMEMECA CRAMOAWTOM, BOXNACTOHETOM K Ppoccynapouw. Kap6o-
HarANl X cEamrmarFui warepran pacnpenenevd B SYyAWEAXY BEeDARFOMED-
HO, ARAXOTWUHO DPACHP NSTENWD VATEDWANA B KADGONATHO=CHNHRSTHHY
TERTORRTAX,
O6pasopaR¥e wclOHFTA DPOMCXOZMNO HA CTHKAX A€PeB AHOPTHE-
TA R xanru¥ra., B xome naxnnelimeld smoxpnrm yonosrd weHommr B
CBOD OYepens no neprfepne 3eped NOABEPTANCA PANOXERVD HA ADpe-
ra® apoptura BTOpod reEepAnEE C CPMINEKTHTORNVX BPOCTKAUE KANE-
nera, CocrapH MAayYYEHEHX CHRATOAWTOBR AAMETHO OTIMTADTCHA OF TEODS-
THYSCKAX MO KPewMHHM-ANDURHREBOMY COOTHOWEHED, HT0 rOoBOPHT O
TOM, YTO O00pA30OBARFE MAHORNTA W 6ro pasyoxerme BHN3BaARH 6onee
QIOXAHME MPONeCCAMH, YeM MPOoCTOeé H3aOXRMPuecrOoe BsARwWOne¥CrmEe
MOENY AHODTVTOM ¥ FANBIMTON. !
Tecnu! naparenesuc uelORVTA C BONAACTORNTOM W IPOCCYNA-
POM RARK C BTOPMGHHME MFHSPANAWA ROFH DAZNOMA CRWAETENECTBYET
00 O6pAsSOBAEME Ero NP MEREDHX JABAAHUAY W TEMT2DATYPAX B
CPABHEERE C TPARNYINTAME DAUH.
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COCTAB U CTPYKTYPA NOPONOOEPARYEDMAX M AKNECCOPHHX
MUHEPATIOB - [OHA3ATEIW TEHE3WCA TEOCHHHIMBAJIBEHX BA3AJNBTOB
I.E. Mopommr, NI.T'. Hyswenosa, Jlenwnrpax, CCCP

YcraHOBIRSHA B3ANMOCBA3 L COCTABOB /ﬂ‘.ﬂi‘!e(ﬂﬂ’l“ H MHKPO3OH-
AOBHY MeTozH/ M OTPAFALEMX CTPYKTYPHO® COCTOAHEE ME3INISCHEX
napauerpos /UKC, AT'PC, pemrrero-crpykrvpeuH, omrmuecknd uero-
AN/ mopoxoofpasybpmEx: RiIMHOmMUporcemw (cPy), mnarmoxrasu (P1),
uarseTETy (Mt) =B axmeccopENX: xpoumnuHEeaunH (CrSp) , rpamarH
(Gr), mxswemmen (Ilm), uWHEDANOB, BHISACHHHX M3 GA3ATLTOB
Ypanscxolt (81-T1_2) x Anrae-Canmcxott (1,-1,) cxragwarix ofxa-
creft,

C yueToM mocrenoOBATENABHOCTH 05 DPA3I0BAHFA OTHEABHHX MWHE =
paroB B mx reHepanEd swpenapres rayémeauHe (CrSp,0l,Gr,cPy),
npouexyrourHe (cPy,Pl,01,Fe-Ti) -~ oOkECIH ¥ Ap./ ® nOBepXHOCTHHE
(cPy,Pl,Tikt,Ilm) ODApATE@HE3HCH.

OZHOTHOHOCTH COCTEBA BHCOKOXPOMMCTHX XPOMENOBHEIHIOB ES
NEAQAANBHHX 6A38IETOB DA2HOBO3DACTHHNX CHEAZUATHX ofxacrell -
BOSMOXENX DPeCTATOB BepxHed WARTUE CBWIEeTenLCTERYET O GIAM30CTH
yoiosEd reHepAnNE NePBAYHNX PMEeOCHHRIMHATEHHX uaru. Mmoroodpa-
BWO NMADATEHE3WCOB NOPOXOOSDPA3YDENHX MEHEDANTOB B WX remepamuft,
HANE9HE YYXEDOAHHX AXA 6A3ANETOB "KOPOBHX" MWHEDATOBR NOIYSPKE-
pPADT TASBEHCTBYLNMYD DOIE DPOMEXYTOIHODO - HHTPATEANYDVIECKOrO
8TANA KPHCTANAF3ANNM MWHEDANOB INNA 3BONNUEM (A3ANETOBHX UATM,

HamGonee ®mH(pODUSTHBHHWMM ANXA BOCCTAHOBIEHVA ycrosuil o6pa-
aopanng 6A9ansrTOB ABNADTCH "cxpoamuwe" wmrEepanH tmna cPy, kt,
@ODUHDYDH,BQCI HA BCEX YPOBHAX 2BONADOVE Maru, OnBO‘RO OOCTOAHHO
HAGNDZaeMad ROPPEeNAmEE COCTABOB STHX WFHEDATOB C BYENS&DTMAUN
NOPOZaMN, YKA3NBAH HA WX OUYEBHAHYD CBA3EL, SATYMEBHBAST HCHOTb=-
80BAHEE COCTABA HENOCPEACTBEHHO INf ONpPEneneHWA ycrnopwHd xpuc-
ranan3ageu: P-T, Po » DABHOBECHOCTE. YCTAHOBICHWE [10CAEIHEX

BOSMOXHO C OPMBIEYCHEEM (PE3AUECKHX KOHCTAHT, MOKA3HBADNEX Xa8-
PAETEP BXOXJAOHNA OTZEJABHNX 3UEMEHTOR H H3O0MOPDHHX 3auMemeHni »
CTPYKTYPAX MWHEPanoOBs OP¥ PARNEIENX PMeHSTHYSCKEX uponeccax.
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[IAPATEHE3MC MEZFEPANOB MHAPONOBHX NEPMATHTOB
BATIATHOft MOPABMM, YEXOCIOBAKUA
#. Craméx, Bupmo, 9CCP

B oSnacrw Ba cemep ot r. Benzwre Meampsmon B 3anaxmolt
PABHHE BHCTYNADT HADAAY C NONEACARGNHOPEHNHPORAHBHUN-DSIKOMET
HHME OEerMATHTAME TOXS UPFADONOBH® TAPMATHTH.

MraponopHe oermATTH B 3TOH O0MACTR OSDAIYDT MANAYLKEE,
NRAE3OBMNHHEG, PeXe JXOCROBMAHHE TENA C NONNCTAUN, BHOONLAGHENMN
SoxpmEM KOARIECTBOM Wpmcrannon, Kpwerannw pasvepow no 0,5 uw,
B nmeruATMTOBOM Tene OXAA Eaw Sonpme momocrel,

leruaTuTORHE treXxs WMeDT ACHARLHOE Crpoeuwe. MHx Goxbmyﬁf
YACTh 3AHNMET TPARPTHANECHAR 40HA, ROTFODEA COCTARNEHA KA oﬁonli
TMOMERHX MMATOB, ReApnNA, (rOoTHTA, MYCHORYIA ¥ TYPHANPAA-FEDRA,
[ler?p Ten 3aEMuAeT rpedRETeCTAL "0HA W OAOKORNS VIAQCDPKH, HOTC-
PHE coCTAaBNeHH B3 SANY0B KAAHEBOTO TOASAONO WMMara ® kpappa. B
neHTpe Ten neApnAnTcA norocrsm. C AWum cpR3aFa anzdnewisanA.

MAAPONH BHIIONEENH KPWCTATASMR ODYORNAZN, ANYYATODO '.lt:as]:‘
na, anpdAra, TYPMANTHA-MEDRA, MYCKOAWTA, WAOT'IA B WANGHBHOM
KOIRYRCTBE AMATHTA. "

¥rAapoOnoaHe neruatTHTH FADARTRPPAVETCA TOBHNSHHUM KONATE CTw=
BOM RENMA, KOTODUE OSEL3MEeqWAC BHCOHYD WEeRNOTIROCTE NOCREMATMATH-
YeCKNX DACTBOPOR, pU3nelorBNEe KOTODHY HA TEruATHTH NepRHaHON
reoxnNRgeckoll cne mAnN2AaUXN OPWBENC K OAPASORATAD BTODHINNX
unapon, Mwmepansenil cocrams umapon cooTearcCrever COCTABY BuME-
NaDMAX OerMnTVTOB. XEpﬁurspno, 9T0 M3 NETYUNX VOMIONSHTOB B '
N3YUSHHHX DEruatnTax mpeofraxaer 60p,-a wer HTOP, MOBTOMY BE-
JRKA PONE TYPMATEFA, -

Hpmerannmianua BCEX VWFSPANTOR B MWADONAX TPOTEKANA ncwrud
OAHOBPEMENHO, TPYAHO MO3TOMY OUPENRANTE NMOCKEIOBATENEHOCTE OT-
AenpANX MVWHEDPANOB.




'RIB"C‘E"JE YHHEPANH YAQNMPBOBHX HOP RUBETPIBATHA
W, Cyxopy=on, .1, Comovuwma, Fomocndnpex, CCCP

inyecraennhl W wonagecrpeadHll cooran PTVHNCTHX MWHEDATOB
B puB2TDPHRANNA, XAPARTEDRCTETA Wx ToRwFol wprorvarTewecwol

Py ey DR, BHABNARTHE C NOMOMBD HKOMATS¥08 FHARKO=XAMWTR CHUX
'uronon, noasonRanT OSRACEUTE Pan ocofenpoctTel nheOSpa’OBARNA
RARAHNX MAHEPOANOR WARSPFEAHWY TONOA NMPN BNRETDPUAARAR,

Kaonmuar ofipaayerCa pRraxpnnlvir cnocofary R aapuounocTn
0t TENA BHRSTPYBADMEXCA MOPOJ: FA WHOTNX MOPOTAY - 370 NpPeuNy-
MO CTBEHRO NPAMOE #AMEMEHVE MOASRNX MOATOB, HA OCHORHANX - Ofpa-
BORSHENRA 8ro no APOMEeRVTOUHWMM wwHepntaw . Haon pRTH, PAARHTHE RHA
KRCOIET MOPOTAX, XAPAKRTEDE3IVPTCA AONLmPwp KONAEAWIAUE BENWIAN
OTPYKTYPHOR yHOpPARCWARKOSGLSR W mADAverpon momnwol wpwerannwge cro#l
UTPYKTYPH: OT BUCOFEX N0 HUAKWXY aAanenyi; HA OCHOBHNYX TODORAX
ATATasor RoXeGANENY DTHX BENWNTHH ARATATENERO ¥SHRWMA: OT CPENRRX
A0 puaenx. Ofpaaopanne FAONVAWTA MO TTETMECTRYNMUM EeXy TARHUC-
'NM MPTIEPANEM RCETZA NDWAGANT ¥ NMORVXENED ero crpverypRof ymo-
PANOTEHFO TR .

Maapocnna /AL -carna ¢ medmauTou wamks monwrEnAa M/ mwe
POROT O PACHPOCTPREFSFNE He HVYEeET W A cr.-mecnemx HONFTeCTRAY
WOmeT PRARABATLCA TONLRO HA KUCOTAT TOPOTAX OO0 OprORTAsyY, uTro
Of YCrORNEHO OCONPHEOCTANE NMOIMINORMGTO DPacnhperarenns Al w 51

¥ ero ecrpvrype. TERpeoarnga o1enp HeveroM= wra m SHETPO Anue-
naeres waormHUTOM,. Crofa MUYCOKOBNTOBOrTO THNOA § MPOSATAX BHEBEET-
PUBAHNE gRurAcrCs peanmronoll ® verolowsa npy RYACTOTRAHVE.

JOA - MMAepan, 98CTO yCTaAR ARAWRASVHY B IPOAVHTAX HATANBAHX
eragul BNBETPMBARMA MIATHOKIAAOR, ONTETECWW AMATHOCTHDYEuHH
FARK THAPOCTDAA, BO3KOXFWO ARIAeTCH cwemamoctolrHM wywepanow.
MRrEEpANXH PPYONN YORTMODPWINORNWTA, OSDPR3IvIMHECR NMPW RYRAT-
PUBAHEE OAVBWHOB, UAPOKCEHOB, POTORHX ofuMAHOK, APOTWTOR, XNO-
PRTOB, RHONZA CPejHEX W OCHORMAHYX TMASTHOYIATOR, RRYCTOWOWRM W
BBEDX MO MPOMAND IAMEMANTCA KAOTWHWTOM,

103



S0HANLHOE CTPOELME I'PAHATOR KIMBEPIATOB
H Er'0 EHSTUYECHME CAENCTBUA
A,Jl. Xapsxms, Mupuuil, CCCP

B pape xnubeparrToBkX TPYSOR fAvyrEE OrHOCHWTEnELWO YACTO
BOTDEIADTCA 30HANBLEHE I'DAHATH XPOM-uANHEIMA&N&HIOro cocrann, Hi
Sonee pACIDOCTPAEEHH 3IOBANLHNEE PPAHATH CPEef¥ BHCOKOXDOMWCTHY
PaswoBHNHOCTeH, HOTODHE MO PATY NPE3HAKOP OTHOCATCA X 0Cof0
raySEEHNM ofpasopAanvAM. JUIA HEX XapaKTeDHd BXIDIEHMHE XDONMTA,
PexXd® OEKPORABMENHTA, YCTAHOBAEHO ABA THOA MADEXOAOB MAXINY 30-
Hav®; gocreneHHNE B pesxkuf ¢ werro pHpaxeHmAHuy vpanngaum. Op
OeHTPA K MEepEPeDHN 3eDeH CMWFAsTCH CONeDZTARWS Crzoj, g0 =
BOSPACTAST COLODEZAHME Tioa, FeO, Cal.0cofewrocrr cocrasa HHOM-
EEX 30H HEeXOTODHX 38D2H PPOoHATA CBUICTEXLCTRVDT OF RX 6AM30C-
THE K COCTE&BAM 38JEHNX DPANATOB YBAPORWI-OBPONOBOrO DHNA, XAA
KOTOPHX YCTAHARNIMBAGTCA WEPAHTOBHE maparene3nc. Bxronewnnye B
rpasarax Se€PHA XDOWENEHeINZA YAPAKTEDWBYUTCH NEepPEUeHHNM CONep-
EanneM A1203 ® Cry04,8 zaxxe noswwenmol mprwecsn 1i0,. lpxm
CueHe CcOCTasa 30H I'PAEATA 38KOHOMEDHO UEHASTCE COCTAB BHIDIE-
Bl xpoumomEenmge., B pPAne GIyuAes B ONHOM 3AGDHE PpPaHATA NpH-
CyTCTBYDT BEKIDUYEHAA XPDOMETA W NMARDOEn:uesmra. [lepsu# nprypouen
K AOPY MPAREATA, PZe YCTAWOBASHO MOBNNENHOE CONEDPTAHEE Cr,0 i
/6,00-8,87% /, a sropof - x mepupepmiEod some, xapanrepnsyn- )
meficA moRExeEmol IPOMECTCCTED /Cr 04 = 1,61-5,71% /. B aome I
rpamara, rge cogepxanke Cr,0, PABHO 5-6%, COBMECTHO COCYmeCT- .

i
1
,1
\

Bypr xpoumr /comepxEe 4,45% 710, / = mnswessr /comepxmr
10,7% Cry04/0 _

Xapaxrep SOHANEHOCTH TDAHATA ZAET MPENCTABIGHEE O HOCHE-
AOBATEIBHOCTRE erc EPHCTANTIN3IAUME B KEmOepPIETOBOM Dacmiase.
.O6pasopaHEe BEYTDEHENX 20H 36DeH I'PAHATA OCYWECTBASAOCHE NDH
6onee pHcOxof Teuneparype ¥ AARNEHWN, uUeM MeDEPepPHIECKEX. CHE-
zenue P-T-ycnoswl xpEcrannmsag¥k CONPOBOEJANOCHE COOTBETCTBYD-
melt amppepennmanred xEEGODPANTOBROrO DACHNIABA B CTODOEY JUEEHLEE-
HEE ero MArges anFHOCTE ¥ MOHMXOHEH B CEcrewme Fe ® Ti, a rax-
XO© YCEHIOHWA OKHCAMTEOABHOTO MOTEHMEANA CDenN.

OrwevenEnit x0x AEPPODPEENEHANHE KRUSEPARTOBONO pacmIaEa
oOCymecTBsnANCHA B BepxHel! MAHTEN B YyCIOBEAX BOCXONAMEro JBEXeHRS
MArMH H8 IOyOEH, COOTBETCTBYDNMEX yCHOBEAW CTACEIBEOrO ATMA30=-
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0fipR3OPANEA N0 BEPXHMX yPOBEe§ VaHTHER, T'Je 38BEPN&ETCA CTAlRIb-
nu pocr rpanarop niponomporo paAxa. Taxmu oFpa3’oM, BOHANBHOCTDH
PPAFATOR ARNAETCA JOXA3ATENBCTBOM MX KDECTANIM3IANMN B MAHTHN-
nouw o%ware,
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KPHCTANGOXUMIH MUEEFAIOR T'PYINH HABFHHOBKTA-HE?A;HEBEHMTA
3.B. Mnoxosa, H.U, Oprawosa, Mockea, CCCP

Kpncrannmuecwas mocrpolixe wvREpANOD rRYNOH nA0 YHIOBWTA=
HeHAIKEBHUMTA npexcrasraer cofof meonwronomosmHil kepwac, coxe]
xamull UeTREPTHNS KONLUA M3 KPEWHERVOTODONHHX TerDAsIROB. Ho-
CIeIERE CBASHEADT Mexgy cofoft cpemononofinne wgeuourd ma Tl -ORe
TasaApoe, B mycrorar wapwaca pacnorarapTcs xpyaAwe warwonw K,
Na , Be m wonerynu Héo. Hawx » crrmmkaTHOM HEDRACE CTPYRTYPH,
TAK B B CONMEPENNOM @€ mverTor HaAbaDreaerTcs mmpovmH H3OMODDEIM.
Oco6as ¥pUCTAITOXANMHUECKAR DOXB MPHENANICTUT TPOCTPARCTEY METIY
Ti -nenouxaww mrocrocr® (001), CnocoS ero samonHeHENE A TPEPOTA
APOMOR, CRASNBADNMAX NENMOWRE B CNOM MIW XEHTH, ONPefteIdApT HPH-
HEANCEHEOCTE MHEEpAna ¥ OXHOMY MAM XPYIOMY MPHEDANEAOMY BWAY i
WIR ero pasEoRWmHOCT®, Tark ofnwEH# radyroosamT cogep¥Er B Ccnoel
CTPyHTYPe BHcowozapagEne mord Nb w Ti, xoropwe cmssusapT nemow-
KE B NeHTH. CTPyx®7pa HE B COCTOAWHE BWECTHTH MHOTO Nb, 7TTo
crenyer ®3 BTOpOro aaxoma lonemra. 3amoxusaercs 1/8 zacrs nyc=
TOw.

Hanniicopepxamas pAZROCTE NACYRAZOBVWTE YOPEXTEPPR2VETCd B3 -
OHTOYHHYE MO CPABHErWD €O CramgaprHol rafvenoarrosno pemesnoit
RONMYECTBOM ATOMOB, BECENHADHNWY YACTH PAHEE MYCTORABMEX TO3WnAHd.
MocrepaEe aamoaEADTCE "CpPeANEME" xarvORax® - Mn, Fe, Ti® XNb
110 NMeETPRDOBAFHONY WOTHEY,00pasys crofl ¢ samormemmen 1/4 nyc-
TOT,

B HerRapgrenmuETe, XRDARTEDH? JDUWEMCH BHCORMM COJSDFAmIeM
b ,B OCHOBHHX NENOYRAX, NPE TOM ¥e MOTHBE SAMONHEHVS TyCTOT
HAa weCTe NBETHHX HATHOHOB pacnmoxaraprcs arouw Ca, B Nb -meman-
KEeBNUATE BCE NyCTOTH MEXINY UENOYRAMN 3aMOAHEHH aromauu Na, 5

Bee maywesrHe wiewrH rpynnd OSHAPYZXMBADT 6ONEMYyD CHRIOH- J*
HOCTE X HOYNOPHANOYEEHOCTE. B madyEnoswre »T0 3AxKOFoueprHit camwr

croes (100) mal % , B HOFAIKEBMUYATAX - NONKCHATETHUECKOe nBoH-
HRROBaHEE MmO mrocrocrE (100), Ogodenﬁocrn AeYIOPATOTE@HAOCTH
onpeenApTCA FCIOBWAME DOCTA MAHEDANOB.
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SO DA CHIAKATOR B MEIHO-HUKENEBHX MECTOPORIEHIAX
NI 5CHOI'O NIOAYOCTPOBA
AN, flvorneen, D.H, Arvomnen, r. Auarmrw, CCCP

MeCQropoORNeENN CBA3ZANN O CEH- ¥ MOCTOPCOremENMR poxemSpmi-
CrMuE METDYINBAMHE GA3NTOR H PUNEPSAINTOR ¥ OTHOCATCA K Kracey
MAPMATHYOCORAX, DOSRHES WMETAWODDHEIORAHFANY B YCROBWAX SeNemOCnNaH-
nonoll, astmionwronoll m rpamyarronol damm¥. CmamkarH B pyRax
0O pasypT AcCCONMAanNN, XOPARTEDHHE ANA NOCTENORATENBNHX STAMOR
» cragvil Bx popumpomanni, B warwarwgeckel sranm MOAHWKAST TADA-
PARCIEC NEePRNYREX CAIEKATOR, COCTABNEDMRX DPEAKOINOWAYD CEpPED!
ONMPYH - MWDOKCSHN - mISTHORAAs /raspagop/ - aupmbon /xepeyrmr/.
Ux twnowopsnsw ompefenAeTCHA BANOBHM COCTABOM MODOZ COOTRETCT-
By DITX MApPMATUNEeCRNX rROovnnercos. OnWBMA E NWPORCOBN NpefcTas-
AEHEN MATHEARANLHHUA TIEHaAMP B30MOPOHHX PETO8, UX FEIE3WCTOCTH
YReNMINBASTOA N0 Mepe CHVXeHWS 00wosHOCTM novcx. [Ipw amromera-
MOPOHE3IME ROABEKAET CEDPUeHTHH H Tarex. B nponecce PermoHATEHOINO
MeraMopihusya o6pasypTCs XTOPHTH, AMdnSONH ARTWEOAUTORONO PAAA
» 2eNeHOCNAHNERCH A0HE; MATFAE3IROPOTOBAN O0MAMNKA, WYMMURPTORHAT,
AHTOHRAANT, fmOoromowr, GMOTHT - AMPASOXETO30H; UEePMARETOBSE W
DAPracAToRas pPoromne oSwawrm, OWorEe - rpaEyaBronol. TEnomop-
dUaAM ueTAXODHUNECERMX CHANNRATOB onperexsercA P-T ycrnoaWAw#A npo-
necca, COCTAROM MCXOEHHX TOPOXN W HE 3ABVWCHT OT UNTEHCHAROCTH
opyaeHenta, B wospHewerTamopdwgeckuni srAm 3 TERTOHMYECHFEX 30HAX
00 PASYDTOR KYMMEHDTOHAT, AHTOQEANNT, NONTHENE XTOPWTH, CEpUeH-
TAHH, CADAH B fAP.; OHW OTAWTADTCA HEBHISPFAHEOCTHD NEPATeHE3IW-
cos ®m cocramsn, AcconwanuAu CHAWKATOB COOTBETCTBYDT ACCOTHANWH
CyABR}MAOB, ORMCAOM H XPYIrEX MHHCDANOR, CIANADMEX PYAH.
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SO0ns CRITERLA Tu CARACTEKhLZp Tik "AERINITE!

Joli. Amigd,(Valencia), J. Besteiro, li. Lago and
A. Pocovi (Zaragoza), Spein

"Aerinite" was first studied by V. Lasaulx (1876).

This paper is devoled todemonstrate the existence of
the "Aerinite" as a supposed mineral phsse, :

Chemical data obtained by Electron kicroprove, X-Ray !
diffraction pattern, IR-spectra, DTA curves as well as den-

sity and coptical properties of an "Aerinite", are given and
discugsed.

This supposed wineral phase is found to related to Triase
sic dolerites (ofitas), locazted in the South Pyrénées and
Cantabrien Cordillera (Spain). “ oy

Parapenesis also included Scolecite and Prehnite. Accor— .

ding to the field occurrence, hydrotermal genesis is suppes-
ted,

Ref.: Lasaulx, V. (1876). ¥. Jb. kiner., 175
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00, AND H,0 IN THs STRUCTUKAL CHANNELS OF BERYL AND
UORDIERITE

I, Armbruster, Bern, Switzerland

Cordierite and beryl possess structural chennels along
the c-axis consisting of cavities connected by narrow uvussa-
res of eix-membered rings of tetrahedra. Alkalies partially
plug the centers of the narrow rings, while gas molecules
nich as HEO, 002, Eg, He, Ar etc., occupy the larger cavities.
Thore molecules are moinly trapoed during the formation of
the crystals and revenl informetion about p, T-conditions
nnd the compositlion of the fluid phase during their forma -
tion.

Cryrstal structure analyses combined with accurate opti-
cnl metitods on single crystals first deparced and subsequent-
Ly treated in pure €O, or H,0 atmosphere (600°¢, 6 Xbar) gi-
ve ingipght into the orientation of grs molecules end their
20
show no significant effect on the silicate structure. Coope-

interaction with the framework structure. Both CO? dnd H

rative effects, however, lead to smzll but specific changes
of the cell dimerisions, depending on type and concentration
of the gases. The molecules may be described as isolated,
loosely bound, and anisotropically vibrating particles within
the cavities of & rigid body. CO2 is mainly oriented with its
elongetion pervendicular to the channel (c-axis) and there
. breferentially alligned with the a-axis in cordierite. This
leads to an increase of the polarizibility within the (001)
vlene. Causing a stronger increase oif the refractive index

@ in beryl and [ in cordierite (c=X, b=Y, a=z) compared to
the other refractive indices affer Cog-treatment. The orien-
tation of the H-H vector of the HEO molecule depends on the
presence of alkelies in the six-membered rings, thus polari-
zing the HEO—molecule whiech in turn leeds to a specific chan-
ge of the refractive indices.

109



A FIBROUS SILICATE RHLATED TO GAGEITE PROM BALANGERO (ITALY)
R. Compegncni (Calebria), G. Ferreris, L. Fiora (Torino),
Italy

A brown end fibrous mineral associated with a long-fibe
variety of slip chrysotilz is not uncommon at the contact
with the unproductive serpentinite in the asbestos deposit of
Belangero (Fiedmont, Itely). X-ray and cheuxical analyses shos
wed that it is the Mg-dominent analogue of gegeite with the
following cell content (a 13.85, b 13.58, ¢ 9.658 elongacion
direciion)

(Mg, Fe2*, Feo*, un2*, [ )425415(0,01) 44
The ratio betweoen the major catione is, in the order, 25:7
3.5:1.6 and O/OH 2 8/5; Al, Ca, Cr and Ti in traeces, Both ga-
@#edte and tke present mineral heve an evident subcell with
¢'=c/3 which requires that the number of cations end of ani-f
in the cell must be multiple of 3.

The strongest lines in the X-ray powder pattern are: ]
9.59(40)(110), 6.77(80)(020), 3.378(45)(410), 3.278(40)(140),
3.198(35)(003,330), 2.714(100)(050,510), 2.674(75)(150,223),
2,516(40)(250). Density is 2,98(3)gem™ . The mineral is piao=
chroic from yellow brown to dark brown (parallel to elonga=
tion) with very low birifrangence end 0, 1.680(5). TGA showa
a step between 580 end T50°C with 9.4% fotay loss at 10009C.
Shrinkage of the cell at 300°C snd structural collupse at
650°C are followed by an olivine-like phase st 200°C. The
last two events cause endo- end escthermic reaction at 620
and 700°C, respectively. The IR aspectrum shows strong =bso D=
tions in the OH and 3103“ stretching vibrations. |

The minernl has been submitted to the Commission on New
Minerels and Mineral Names of I.M.A. for approval as a new
species with the name BALANGEROITE.
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PHYSICAL AND CHEKICAL PROPERTIES OF ZECLITES AND THEIR
JNFLUENCE ON THE VOLCANIC TUFFS OF ROMANIA
. Cosma, Bucuresgti, Romania

The clessification of Miocene volcanlc tuffs of Romania
could be the following:

1. zeolitites (containing more then 50% zeolites) with
clinoptilolite, analeime, mordenite, natrolite, phillipsite,
laumontite, desmin (the Pergani Mts., the Transylvenian end
gighet depressions and the Tarcau Unit);

2. zeolitic tuffs (25-50% zeolites) (the Transylvaniasn
Depression and the Pergani Mts.);

3. tuffs with zeolites (10-25% zeolitic minerals) (the
Silvanian Depression, the Carpstnian Foredeep); '

4, tufips devoid of zeolites (the Getic and Strei depres-
sions). !

Clinoptilolite - the typomorphous zeolite of the volca-
nic tuffs of Romania - appeara as tabuler crystals, being
xenomorphous, prismatic or trismatic in outline. This zeolite
is characterized by a refraction index of 1.43 = 1.49, angle
2V = 40°-50° and a zonality of the birefringence colours.

The density of the clinoptilolite (determihed on tuf?f
pamples containing 90-95% of this mineral) is of 2.185 =
2.226 g/m3. while its porosity varies between 15.16-16.08 %.

Chemical end exchangeable cations analyses made possible
the calculation of the clinoptilolite formula, whose ratio is
of 95-96% in the tuffs of. '

Forgant < ¥8o,35%1,95%%1,15%40, 91416, 39790, 32729, 350727960

Mirgid - Na0'26K1’93031’32M30.63A15.97390-368129'71072.1BH20
Physical and chemical properties of zeolites influence
the behaviour of tuffs, especially the cation exchange capa=-
city and the frosteleftness resistance, thus determinig the
possibilities of turning to account these rocks.
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SHANOSITE-LAYER TA-FERRUGINOUS ALUNOSILICATE
¥.S. Ershova, E.N. Kuzemkina, L.S5. Solntseva, T.V. Tkacheva,
L.S. Dubekina, E.G. Umnova, 0.V. Pscherbakh, Moskow, USSR

1. The study of shamosite specimens bﬁ_present-day phys
cal methods has confirmed that thie minerallbelongs to layer
gilicates of atructural type 1:1 with the 7k recurrence perio
Diagnostic evidences of shamosite have been ascertained for
the first time; its position in the nomenclature of layer mi
nerals has been determined.

2. All the main structural characteristica of shemosite
are found to be constant (paremeters of unit cell, position o
all the absorption bands, positions of Pa2+ ions). At the same
time each shamosite specimen is characterized by e different
ordering in the ion arrangement along structural positions.
Two types of shamosite have been recognized: 1 - ordered,

2 -~ disordered.

3. Unlike the present ideas, shamosite is found to have
a ditrioctahedral sturcture, similar to the kaoline type and
corresponding to the di-trioctehedral arrangement of A13+ and
Pe2* ions in octahedral sites and e different cheracter of
the arrangement and to the type of internal and external hydro-
gen links, From the infrared spectroscopy data. Mossbauer me-
thod and X-ray diffractometry shamoeite structure is conside-
rably distinguished from that of the serpentinite type in syn=-
thetized and natural substances.

4, Shamosite composition is constant (4\1203 - 24,2;

510, - 23,5, Fe0 - 40,8; H,0 - 11% - data of the X-ray elec-
tron probve, accuracy 1,5% ), which is characteristic of the
structure that is out of the isomorphism.

5. Shemosite diagnosis, TA serpentinite-like minerals of
the type of 1:1 and TA - 14k chlorites is successfully solvad
by the infrared spectroscopy in the combination of the X-ray
analysis, Mossbauer method and thermal analysis,
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LOKI'PE POLYTYPISH: A REVISION AND A CUNTHIBUTION
40, Figueiredo, Lisbon, Portugel’

The structural characteristics of 2:1 phyllosilicates
th an interlayer octahedral sheet were revised with the pur-
we of rationalizing ftheir layered description end represen-
fution through condensed models' ’(M.0, Figueiredo, 1979,
#t. Ens. & Dec., 131, 290 p., JICU, Lisbon).

In the present communication the essential features of
ihe condensed models for chlorite structures are summarized
wnd rveviewed, particularly in what concerns the characteri-
#ntion of the anionic array and the prediction of the spatial
‘urientation of external hydroxils. An "appropriate unit struc-
ture”, bounded by the levels of octahedral cations 1n uuonqg;*ﬁ g2
nive silicate layers, is defined and applied to the ﬂéalﬁiﬂﬁ
tlon of polytypism in chlorites, in connexion with othp! nd ca-
type phyllosilicetes. To denote these plansr modules g" i
lisn is proposed, which is compared to previous nota&iﬂﬁi
(B.E. Brown & S.W. Bailey, 1962, Am. Mineral., 41. aﬂf_ -

5 W. Bailey, 1965, Am. Mineral., 50, 963/35; .3.,4_'
.3+ Mischenko, 1966, Sov. Phys. Cryst., 10, 453/53

(Moriginel detinition vy J. Lima-de-Pari
logr., 122, 346/58, 1965) for cloge-
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g MINERAL ASSOUIATICGN OF T2 ROCKS FrOW THE BIOTITZE ZONK
OF "MHE VRENO GROUP, WEURY JESHNIK MPS., CZLCHOSLOVAKTA
M. Pidera, 4. Gmdt, J, Suadek, Proha,lSsR

~ Along the eagtorn nurgin of the Hrub§ Jesenik Mte.. the
Devonian Vrbme gvoup is wetamurphored vwithinm the venge of
chlorite bo garmet eomea. Ihe grude of metamorphism incre
toward the B¥. The Vrbme group ocmslses of quartzites, p
lites, marbles, grocmsehiste mmd metaguertzkeratophyren,
blotite gone ceoupics the middle part of the bolt, wisre the
Vrbno group erops cub. At preseni, the Iirst occureuces of |
blotite are Imown from She northewrn vicinity of the village
Mald Moréwvka, Biotite ovewrs perticularly in metaquartsker
toph;zes relatively riek la X apd Fe. Ia thsse metamorphosed
. feleic volceuie rocks it is asscciated with chlorite, stil
nomelane, albite, E-feldaspor, epidote and quartz. In phyll
_tes, biotite is extremely rere and occurs ss fine flskes 4
_ persed within some ehlovite aggregetes. The biotite is much
often in greensohists, Sume cetivolites of the greenschistal
of ’e biotite mome have blus-green rims of common hornblende
showing relatively lete thezwal peak during which the tempe~
rature roge over the lower bowndary of the amphibolite facies
The mineral assemblages of the rooks, geochenmisiry of
minerals and moftomorphie conditions ave dimoussed. e

1“ e b 3 "’ '
s &umb—kdﬁ S



BYNTVESIS OF NEW HIGH PRESOURE SILICATE GARNETS
AND THEBIR CRYSTAL CHEMIOAL CHABACTERISTICS
¥, 4. Furseske, Novosibirsk, USSR

2+ o Dy 3+ 24,. 3+
lew Mn® " ~besring garnets Mn3 5 313012 end ll:n3 linz 313012
were syntesised in modified~anvil-iype high pressure apparatus
st 1000%C emd wt pressure nesr 50 kbar from their component

oxide mixtures, Measured values of lattice parameters (ao) and
X-rny densities (dx} ave as follows: for Mn3v2513012 -8, =

« 11,831(2), 4, = 4,356 glem>, for linglin,81,0,5 =~ 8, =

= 11,810(2)4, d, = 4,443 g/cm3. These gearnets complete the
fanily of kmowm Mn-besring silicate gernets end meke it pos-
pible to follew the regularity of variation in physical pro-
perties of the garnets with different cctaheiral cations from
nl3+ o Y3*. In contrast to previous assumptions based on ge-
neral garnet gystematics (Novak and Gibbs, 1971) lattice para-
meters are ghown to increase in following sequence: Al, Cr,
un**, pe3*, v, The place of Mn3*(Mn®*$1)8140,, "tetragonal
gernet™ in this sequence is discussed. Results are compared
with gemeral systematics for silicate and germenate garnets.

116



COLTRIBUPICH TO HE GuGCia ISThY OF THL TOUHLALIKIZATION
AND wUSCOVIRIZATIUE PhulLobis
k. Galén (Zerécozr), G. Ruiz de almoddvar (Granade), Spain

Tourmelinization anc ruscovitization phenomena occurred
at the seme timc in the host-rock (schists) of quertz-wolfre-
nite veins in southwestern Spain. Tacse metasomatism tranefo
motions of the well-rock br the action ol o« pneumatolytic
fluid involved eddition of B and F, isochemical modification j
of Al, Ti, Ce, Ta and K, and substractiion of ¥e, Si and.lig,
vhich leter took prrt in hydrotiermel metesomatism processes,
such as chloritizetion, silification, henztization, etc, '

Tournaline is #n clkeli-defective Fe-dravite, Li-free
end with & significant deficiency of boron, which crystanlli-
zed ot relatively hign-temperciure ( = 600 C) end low-pregsu-
re In an Fe-rich environment. :
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REVIEW OF STABILITY OF FLUORINE AMPHIBOLLS
M.C. Gilbert, Blacksburg, USA

Experimental studies of fluorine amphiboles in which equi-
librium relations have been documented are rare, At one atmo-
aphere only two end member reactions are determined:

One of these is Solid-State:

1) F-Tremolite = Ca-poor Pyroxene + Ca-rich Pyroxene
+ Tridymite + Fluorite at 1135°C (Gilbert and Troll, 1974; end
in preparation).

£ ow ent melti

2) FP-Potassic Richterite = Amphibole + Forsterite + Li-
quid at 1130°C. with finel amphibole breakdown at 1160°¢C (in
preparation). The Mg-F bond appears to play the key role. In
contrast, Fe~F bonds should not be so effective. Thermal sta-
bility of F-amphiboles is high but hns been consistently over
estimated from synthesis work, and many incorrect breakdown
reactions implied.

The stabilities of three species have been determined at
pressure: P-Tremolite (Gilbert and Troll, 1974), F-Potassic
Richterite (Gilbert and Briggs, 1974) and F-OH Pargasite (Hol-
loway and Ford, 1975). Fluorine extends the temperature and
pressure range of stability compared to the OH-system. F-FPo-
tassic Richterite appears to exist to 1400°C at 30 kbar for
the highest thermal stability of any known emphibole. F extends
pargasite at least 10 kbar in pressure stability but tremolite
only 3 kbar. As in the hydrous cases, breakdown at pressure pro-
duces micas.

While the abundance of F is low, in certain cases it may
be present in sufficient quentities to madify phase relations.
One of these environments is late stage liquids and fluids as-
sociated with A-type granitic megmaes. An example of hydrother-
mal pegmatite from the Wichita Mountains, Oklahoma has abun-
dant riebeckite-arfvedsonite with F up to 2 Wt %.
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SOME PROBLEMS OF STRUCTURAL CRYSTAL CHEMISTRY
OF TOURMALINE GROUF MINERALS

M.G. Gorskaya, 0.V. Frank-Kemenetskaya,

V.A. Frank-Kamenetskii, Leningrad, USSR

At the present time the absence of systematic data on
variations of tourmeline structure with composiiicn lead to
existence of some contredictions in classification of thia
group. ¥
On the basis of original and literature data we $xried to
analyse the distortions of polyhedrs of tourmaline structure
with composition. Deformetion of ectahedra was defined by ‘i’.q
i.e. the angle between body diagonal and normal to the surfl
of octahedron (¥ ;.. ., = 54°44%). Deformation of Si-ring wa
defined by ditrigonality (R. Bartom, 1969) and corrugation

AZ(R). Fromzanalog;y with layer silicates the corrugation

8

0, "0 )
| AZ= (zo - —4——?:—-—1-).-::, where 204, 2o 1 % are coordina=

tes of corresponding oxygen atoms. The calculations carried
out show that in all tourmeline structures "Y" octahedra are ,'\
flattened along ¢ exis ( Y {aeul ). The value of ¥ in- |
creases vs. content of R2T(Fe,Al) inm this site. ¥ for wzn
octahedra are close to that of ideal value, bul they are sli- ‘
ghtly stretched slong ¢ axis except btuergerite. The insgigni-
ficant flattening of "Z" cctahedra in buergerite is probably
due to the substitution here of Al by Fe}’[up to 9%). Distm:-n
tion of Si-ring is also depend on chemical composition, Mini=
mum corrugation have buergerite and dravite end meximum have
Al-elbaite end V-tourmaline structures. The reverse correla=
tion between corrugation and ditrigonmality is observed.
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CHYSTALLOCHEMISTRY OF AMFHIDOLES FROE THE POTASS IUM-ALKALINE
IGNEQUS ROCKS MEAR THE VILLAGE OF SVIDWYA, WESTERN STARA
PLANINA MOUNTAIN

L.\, Grogdamov, Sofia, Bulgaria

The most abundant megmalogene Gmphiboles from roecks of
lemproitic type oceourring as small hypabyasal etooks and veins
are characterized by x-ray microprobe analysis. The four suc-
cesgive intrusive impulses are represented by: 1. shonkinites
and yogoites rich in biotite and with variable amounts of py-
roxene and amphibole; 2. biotite-amphibole syemiteporphyries;
3. esegirine-tmphibole quartzgyenites; 4. aegirine-emphibole
quartztinguaiteporphyries (groruditeporphiriea). Im all of the
amphiboles studied the Si content is high, from 7.55 to 7.94,
thet of Al is rather low, from 0.25 %o 0.03, and part of the
tetrehedral gites, from 0,31 to 0.02, is cceupied by Fe. The
amount of K+Ma vapies from 0.67 to 2.71, and that of Ca from
1.46 %0 0,18, The roeka of the st amd the 2nd impulses con-
toin suhosleic actinolite and richierite respectively, the
trangitieon following the scheme Z(XK,M) —=0a, and partly
I'e ~w=Mg. The amphiboles of the 3rd and 4th impulses form zonal
crystals, Their composition chenges emcobhly from the inner
towards the oubter sections - the comtent of Na, [Pe] VI ang 81
increases amd that of Ca, Mg and [41,Pe] TV decreases. The com-
positione) vapiations in the individual oryebals from the 3rd
impulse range from richterite %o maguscio-arfvedsonite, and
in those from the 4th impulse they are within the magnesio-
arfvedsonite composition. The compositions of the amphibeles
from the 2nd and 4th impulses fall within the reange of compo-
gitionel variations of the amphibeles from the 3rd impulse,
The main schemee of isomorphous replagement are Na —e Ca,

Fe —»Mg @nd Si —» [A1,Fe] IV both during the process of dif-

ferentiation of the residual rocks (2nd —w 3rd e 4th impulse)
and during the erystellization of the 3rd impulee. The regula-
rities found show that the amphibole compositions under consi-
deration form & natural isomorphous series. The closely rela-
ted chemical compositions of the amphiboles from the residual
rocks are indicative of their relationship as products of the
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succesaive development of one and the same igneous process
in spite of the absence of marked unidirectional changes ]
their composition and especially in the content of 810,
56-59% in the 2nd impulse, 57-64% in the 3rd impulse and
61% in the 4th impulse.

ONIRG
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ANDALUSITE-KANONAITES: OPTICAL AND UNIT CELL DATA
M. Gunter, F.D. Bloss, Virginia, USA

For 20 crystals of compositions between pure andalusite
end 62 mole percent kanonaite (mmios). unit cell edges we=-
re determined by back-reflection Weissenberg methods and re-
tractive indices for light vibrating parallel to axes g, b,
and ¢ (symbols: Bgs By Ec) were determined to X 0,0005 by
ppindle stage methods. Each of the 20 was next analyzed by
olectron microprobe to determine for it the values of x and y
in the formula Al, . )% Fel* A1510,. The effect of Mn>* and

pe”* on refractive indices for 589.3 om is sufficiently simi-
lar that multiple linear regressions could be performed on
the data, using [z + 1] as the single independent variable,
to obtain the models:

n, = 1.6451(4) + 0.094(2) [x + 5] r° = 0.988

n, = 1.6411(12) + 0.151(6) [x + y] x° = 0.968

ny = 1.6346(19) + 0.274(11) [x + 3] z° = 0,973

The parenthesized numbers behind each parsmeter represent
its stendard error of estimate in units of its last digit. The
equations for B, and »n, intersect when (x + y) equals 0.06(3),
a composition for which andalusite is nearly isotropic for
sodium light (m, = n, = 1.6507; n, = 1.6502). Regressions per-
formed on refractive index data for wavelengths 486.1 nm and
for 656.3 nm indicate that for these wavelepngths ( Yy = of) 1it-
tle exceeds 0.0012 when (xz + y) equals 0.06(3). Buch nearly
Adsotropic andalusites are either rare to absent in nature, or
they have escaped recognition in thin sections. The change in
orientation from g=Z, b=Y, and g=X (andalusites) to g=f, b=Y,
and g=Z (viridines and kanonaites) logicelly follows from the
intersection of the o, and n, curves. This explains why ande-
lusite is length-fast relative to the {110] cleavage whereas
viridines and kanonaites are length-slow.

am



ZIRCONS FROM BASALTIC PROVINCES, BEASTERN AUSTRALIA
J.D. Hollis, F.L. Sutherland (Sydney) and
A.J. Gleadow (Melbourne), Australia

Zirconse in elkaline volcanie rocks end associated allu-
vial deposits in Eastern Australie range up to 2 cm across.
They occur with ilmenite, magnetite, * pleonaste, ¥ corundum
: very rare diemond. The zircons ere characteristically oran-
ge-red. Crystals mostly show the maximum pyramid snd prism de=
velopment equated with high temperature (« 850°C) dry alkaline
megmas of mantle origin (Pupin, 1980). Some assmblages show &
wide range of erystal forms suggesting progressive crystallise:
tion over a large temperature range. Minimal abrasion of all-.:
vial zircons indicates close sources, although magmatic solu-
tion has rounded many crystals. Fission track dating confirms
an origin from neerby volcanics and intrusives.

Around Daylesford and Trenthem, north-central Victoria,
the zircons are high tempersiure types derived from Mesozoic
to Queternary alkali basalts, trachytes and lamprophyxres., Samp:
ling of hosts show zircons are twenty times more common in oli;
vine basalt than in trachyte. The Zircons all show similar mor
phology and differ from zircons derived from older granitic
rocks in Victoria, The evidence suggests a xenocrystel origin
from a hidden pre-Mesozoic plutonic complex of high temperatur
alkaline granitoids intruded info the lower crust.

Around Inverell and Glen Innes, northeestern New South 8
Wales, the zircons show three distinet colour (red, mauve,
yellow) and crystal groups, each having a wide range of crysta
forms. They are found as xencorysts in olivine basalt. They ap
peer to indicate crustal origins from a series of alkaline
granitoid pegmatites, sampled by later Tertiary volcenism.

The zircon-corundum-pleonaste association probably indi-
cates a diverse lower crustal source region consisting of A=ty
granitoids (zircons) and silica-poor rocks with corundum end
pleonaste. These zircons are probably not useful as 'kimber
tic' indicetors in E. Australia. : ;
Pupin, J.P., Contrib. Mineral. Potrol., 11, 207-220. 1
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IHANSFORMATION OF CERTAIN SILICATES IN GRANITE
PIGMATITES IN THE STRZEGOM MASSIF, POLAND
J. Jencczek, M. Sachanbifigki, Wroclaw, Polska

The instability of numercus minerals in magmatic miaro-
litic pegmetites of Strzmegom region /5W Poland/ was caused by
the changes in physical/chemical conditious of hydrofhermal
polutions. Apert from the common albitization of K~feldepars,
the iron-rich sheset silicates transformation is the most cha-
racteristic, It ie shown by the following transformetion row:
biotite /lepidomelane/ - Fe-chlorite - ferrostilpnomelane-
Pe-celadonite. loreover the row mentioned above has the side
branches which lead from the Pe-chlorite to another Fe-chnlorite
/eo called strigovite/, as well mas from ferrostilpnonelane to
ferrigtilpnomelane.

The transformation of the Fe-chlorite into stilpnomelane
took place in the temperature of approx. 245 - 13000, after
the cleavlandite crystallization process. Most likely it car-
ried out in the enviroment poor in Al aes well as of high acti~
vity of potassium iong. The transformation consits in chlorite

Al =bearing interlayer sheet dégradation. Ferrostilpnomelane
structural transformation in the Fe-celadonite /without mass-
transfer/ occurred at the very beginning of zeolites crystal-
lization period. The alteration of the Fe-chlorite into stri-
govite did not lead to the copsiderable structure changes as
well as chemical composition. The differences concern the crys-
tal size and the trace elements content. It should be taken
‘into account that a part of strigovite specimens might crystal-
lized as a primary phase, The chemical composition of hydrother-
mal solutions in particular miaroles influenced decisively the
trangformation direct. Apart from that the trensformation of
other minerals are observed, e.g. microcline into laumontite
and muscovite.
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é!HTHESIS AND STRUCTURE OF A NEW SODIC COFPPER
SILICATE N320u31308

A. Kalt, Mulhouse, France

A natursl though very rare sodipotassic copper sllicate
litidionite !aKGuBi401° was synthetized hydrothermally at
300°¢ for 3 days under saturated vapour pressure. |

The best yield was observed starting from alkali silicat
golutions with ratios 320/3102 = 150; Ne,0/8i0, = !20/8102 -
= 0.4, The sealed copper tubes used as vessels acted as the
source of copper, provided they were previously aectivated by
treatment with Hl03 1/1 followed by heating in an oven at
300°C for 15 minutes.

The purely sodic analogue Ha20u314010, isotypic with 1i-
tidionite was obtailned under same conditions, but with sodium
cations only (i.e. Na,0/5i0, = 0.8).

The total amount in alkali cations remaining constant,
synthesis were undertaken with atomic ratio K/(K + Na) vs
from 0 to 1. We never managed to obtain a litidionite enrich
(with K/(K + Na) > 0.5) or depleted (with K/(K + Na) < 0.5)
in potassium.

But in the range 0.10 < K/(K + Na) < 0.33 a new phase ap=
peared: bunches of deep blue millimetric ascicular crystals.
Chemical analysis revealed its composition to be HaZCuSiaoa.‘
As far we know this synthetic silicate has no natural analogue
and its structure is originel. It belongs to space group 221‘f
and is constituted of folded silicate sheets where the asso-
clation of pyroxenic-like chains forms altermating 6 and 10
membered Si-0 rings.

Copper and sodium ions are located between these sheets
and hold them together. The coordination polyhedra of the cop-
per ion is a slightly distorted square while both sodium ions
are in 5-fold coordination.
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ULAWSONITE FROM SARISAKA, KAGAMI, KOCHI PREFECTURE, JAPAN
Ae Kato, S. Matsubara, Tokyo, Japan

Slawsonite, SrAlzsizoa, occurg in veinlets cutting a
clinopyroxene-grossular-chlorite rock body of more than 200 m
across enclosed in a serpentinite at the locality.

Microprobe analysis gave 510, 36.63, A1203 31.30, Sx0
29.99, BaO 1.53, K,0 0.06, totel 99.51%, corresponding to
(Sr0.95Bao.°3)£:0.98112.01512_0008 on the basis of 0=8.

It is monoclinic, P2,/a, 2=8.910, b=9.389, c=8.347%,

p 90.24°, Z=4. The X-rsy powder pattern is essentially iden-
tical with that of synthetic phase (JCPDS 16~140).

It is white to colourless, luster vitreous. H,(lMohs)
6-61. Density(g/cm3) 2.97(calc. using the empirical formula),
3.0%meas.). Cleavage {110}, distinct. Optically it is biaxial
negative, 2?-55°. r> v discernible. Refractive indices:

a=1.570(2), P=1.582(2), Y =1.586(2); b=z, ¢"¥ < 5°, colour-
less in thin section. Moderately fluorescent under short wave
ultraviolet light giving off a pinkish colour,

The mineral is found in veinlets less than 3 cm wide and
the tabular crystals up to 7 cm long form subparallel aggre-
gates developed parallel to the walls. The associated mine-
rals in the veinlets are celsian, cymrite, xonotlite, grossu-
lar, hydrogrossular, vesuvianite, prehnite, tobermorite, cop-
per and two undetermined minerals. The crystals generally
contain minute inclusions of celsian,

The wallrock of veinlets is devoid of the texture of
igneous rock and the genesis is uncertain., The similer slaw-
sonite occurrence has been also found in a greenstone exposed
about 10 km WSW of the locality.
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CONVERGENCE OF ACPAITIC WINERAIIZATION IN
POYAITE DERIVATES AND SODA LaKB SEDIMENTS
AP, Khw&kﬁv' E.I. Semenov, Moscuw, USSR

Investigation of agpaitc nspheline syenite derivates in
deep szones of Lovosoere and EKbibine massives led Lo diecovery
a lot of mimerals typicel for quite different iu their origim
young or contemporary soda lake pedimemts like the Green River.
(U.8.A.), Megedi (Kemya) etc. Among them & large group of highs
alkaline water-goluble and non-reclastant carbenates, halidss |
and comlex salts (thermonatrite, trons, shortite, pirssonite,
Zaylusegite, tychite and ferrotychite, bradleyite and sidorsukis
te, eitelite etc.). Both types of formatiouas coutain ugnesi..
erfvedsonite, acmite, enalcime, albite, petaseium feldspar and
such rare minerals as eweldite, mackelveyite-donnaylite, burbens
kite, maketite, catapleiite, elpidite, vinogradovite, labuntso-
vite, leucosphenite, leucophanite, neighborite. In both types
high~nllraline minerals bave pronounced scdium specificilty cha-
racteristic for agpaitic rocks whereas potassium is spent it-
self for feldspara, Distimctive features are: for the first iy«
pe = a great variety of raremetsl and phosphetic minerals, and
pregence of alumincsilicates which have high Al/8i retio (us-
gingite, natrolite); for the pecond type - widespread develop=
ment of highsiliceous zeolites, a great variety of borem
rals, absence of maugsnese minerals. Mimerals of the types
(rich of alkalies and veletils somponents and usually water-
soluble) ocour as micreiniusicns iu reock-forming minersls of
many alkeline comploxes, in cavbonatites for sxsmple.
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TOURMALINE-BEARING PARAGENESES AS IRDICATORS OF
PORMATIONAL TYPE OF HYDROTHERMAL DEPOSITS
V.I. Kuzmin, Moscow, USSR

Tourmaline-bearing parageneses are widely spread in ore
deposilts. Tourmaline ig especially typical of hydrothermel de-
pogits. Tourmelinie types of tin-bearing are deposits of ces-
eiterite-gilicate formetion which are well known (Frimorye,
UsSR; Bolivia). Gold-bearing deposits of tourmaline-quariz ty-
pe are of grest importance (Zabaykelye, Kazakhstan). Porphyry
copper deposits with quartz-tourmalinic metasomatites ere the
largest ore deposits. Tourmaline-bearing perageneses of vari-
ous deposits alongside with some similarities have got some
peculiarities of chemical composition and structure of tour-
maline, theaccessories, etc. The formational type of hydrother- .

mal deposits can be deltermined and their economic value can be
estimated by the peculiarities of tourmaline-bearing parage-
neges,

Usually the tourmaline-bearing deposits are present within
the mobile belts with thick continental crust and are absent
or scarce within the oceanic substratum, It is suggested that
the mobilizetion of a significant part of boron from crust is
taking plece while overheated chloride-alkaline ore fluid is
passing through the sial. It is confirmed by boron's geoche-
miptry and the results of its extraction from rocks. This per-
mite to determine the geotectonic petting of the ore deposmits
with tourmeline-bearing parageneses.
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SYSTEMATICS OF LATTICE PARAMETER VARIATIONS
IN OLIVINE-TYFE COMPOUNDS

G.R. Lumpkin (Berkeley), P.H. Ribbe (Blacksburg), USA

A general formule for olivine-type compounds is [N1] [m2] 10,
where M1 and M2 represent the octahedrally coordinated cations
and T represents the cation tetrshedrslly coordinated by oxy-
gen, In our samples ® = Bc2*, B, g14*, PP*, Ge** ana
(51,0e, %", and M1 and M2 are variously L1, Ne, Mg, Al, Ca,
Sc, Cr, Mn, Pe, Co, Ni, Zn, Ga, Y, Cd, Sm, Gd, Iu, Inasmuch as
the unit cell dimensions of these compounds are expected to be
dependent on the relative effective ionic radii of the M end T
cations as well as posesible cation-cation interactions related
to formal valences, these few perameters should suificiently
and precisely account for observed variations. We have quanti-
fied and anelyzed the relationships among lattice parameters
(a, b, ¢ and volume], redii [r(M1), r(M2) and x(T)] , and char-
ge [q(M1l) and q(M2); q(T) = 8.0-q(M1) = q(M2)] ueing multiple
linear regreseion technigques for 52 netural and synthetic spe-
cimens with precisely determined structures. Linear equations
acoount for 97 to 99% of the variation of the lattice perame-
ters, and these equations may be used to predict whether a gi-
ven structure should have an ordered, antiordered or disorde~-
red arrangement of cations in the M1 and M2 sites. More preci-
se and therefore more utilitarien regression equations have
been generated separstely for -il:l.catq, phosphate, and beryl-
lonate clivine-type compounds. " '
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MINERAL CHEMISTRY OF HORNBLENDES FROM THE
CHARNOCKITES CF KARNATAKA, INDIA

B. Mahabaleswar, I.R. Vesant Kumar, Bangalore, India

Calciferous amphiboles found in the charmockites of Ker-
nataka have been snalysed for mejor element composition.
lajority of hormblende enalyses represenlt a marrow range of
Fe'°%/(Pe*°*4Mg) values. The hormblende show ell the chemi-
cal characteristics of well known high alumina, high tita-
nium and high alkali hornblendes from other granulite facies
area. They can be termed ferroan pargesitic hornblendes accor-
ding to the nomenclature of Leake (1978).

The vairation of Si-Al in the hormblendes is attributed
to influence of pressure, whereas the Ti variation is due to
a combination of independant parameters namely, temperature
of metamorphic crystallisation and oxygen fugacity. The Al(IV)
and AL(VI) relationship in the hornblendes has been conside-
red as a function of Ti substitutions.
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THE CGRYSTAL ClsiISThkY OF rIEMUNTITE FROL TiHa TYPE
LOCALITY (S7. WARCEL, 7AL DTAOSPA, IDALY)
A. liottans (Mome, Italy), w.L. Griffin (Oslo, Norway)
Fiemontite occur: mt the Praborna manganese mine, St.
Marcel valley, in grains =nd crystals up to 5 cm in length
end 0.8 om in cross section. It shows vario s shadee of colo
from red to purple and strong pleochroism from orange-yellow
(X) to purple (¥) to bluish red (Z). Culours ure reslatud to
composition., iioroprobe analysee of specimens in different a
semblages and veins show very wide variations in the #>* com:
tents: hat:g varies from 2.85 to¢ 21.0%wt., h203 from 0.73 %
13.4, _aad 203 from 16.1 to 23).9. Substitutions are present
aleo in the A eites: Cal decremses from 23.4 to 12.8fwt, as
5r0 inereases up to 12.0%wt. riemontites with large S5r0 con-
tents are distinctively dark red and elmost non-pleochroic.
All piemontites belong to the r2 /m monealinic space
group. Their b, ¢, and ¥ unit-coll dau increase with increa=
sing substitution of in-*+Fe ' for A1°", wherems s varies ram
domly =nd bgta is more or less constunt. The refrective indi_ .
ces alpo increase irregulurly. ,
The erystals are ususally unzoned, but plemontite rims
can be found around & sharply~bounded core of colourless epil=
dote. FPistacite is present in the quartzites near the orebody
The complex crystal cnemistry of piemontite wsuggests a sequen
ce of generations formed during the multistage alpine netu—
morphism and accompanying hydrothermal activity.




GEOCHEMISTRY OF MICAS FROM GRANITIC RUCKS OF
GEREZ MOUNTAIN, NORTHERN PORTUGAL

A.M.R. Neiva, Oporto, Portugal

Biotite end muscovite from a number of different types
of granites, aplite &nd peguatite and chlorites from red sye-
nites and red granites have been snalysed for major oxides
and a wide renge of trace elements. The distribution of their
major end trace elements is related to the rock composition
una petrogenesis.

The chemistry and genegis of chlorite from granites, ap-
lites and pegmnatites are compareé with those of chlorite from
red syenites and granites.

The thermodynamic conditions {foz, fnzo’ fHP’ Pﬂzo' rﬂao,

/IHF) of crystallization of the biotite and muscovite were
calculated.
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PEGMATITIC ASGEYBLACES IN THE METAMORFHIC CORE OF SIERRA
ALBARRANA (CORDOBA, SFAIN)

¥, Ortege Husrtass, A. Garrote, J. Rodriguez, J. Romero,
P, Fenoll, Spain

In Sierra Albarrens zone (S¥ of the Iberian Massif)
re are, in open cute working, lots cf pegmatitic deposits,
whose distribution is controled by metamorphic zonation. All
pegmatites are located within the metemorphic zone of Sil-Kep
Sil-And and And-Stt in relation with gneies, amphibolite and
pchist 1rocks. B

The mineral assemblages of the different deposits consis
of: quertz, k-feldspar, albite, muscovite, tourmaline, garnet
biotite, chlorite, beryl, apatite, chalcopyrite, magnetite,
ilmenite, rutile, pyrite, andalusite, sillimunite, epidote,
tale, serpentine, uraninite, autunite, torbeimite, branneri-
te, eto.

In this research paper we explein the mineralogic and
petrographic reuslts of feldspars, garnets, chlorites, musco-
vites and biotites, obtained by microscopy, X-ray difraction,
chemicel analysis and infrared spectra.

The K-feldspar has a pertitic texture with 10% es its
maximum value, of Na-component, Ite triclinicity value is
0,76-0,78. From chemical data is relevant K20(10S), 3.1203
(18-22%) and Fe (< 0,10%).

The gernets are mostly found at the boundaries of some
pegnatites, Its medium composition is Alm(66) Spe(27) Pyr(7).
Chlorite nodules with garnets (Alm 71, Spe 26, Pyr 3) often
appear in inner pegmatitic zones, where K-feldspar is very
abundent. The chlorite (chamosite, according to AIPEA, 1981)
is sssociated with muscovite, K-feldspar, plagioclase, quartz,
talc, serpentine and pyrite).

The muscovite (15% of some pegmatitic bodies) corresponds
to 2M polytype. Its Na,0 content is 0,22% end it has a cryltal
size between 1000-1700 A. infrared spectradata corroborate:
first, a slight Fe content, and second a low octahedral layer
sustitution,
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The mineralogical biotite formula ise:
3+ 2+ 1
(81, goAly 35) (Alg saFeq”gTig 17M8g qgFey 33hng 55ldg op)

(¥e; 04¥0,917910(¥0;06°20,01%H7,13%,22)
Its infrared bands correspond to Tﬂ'ez"'v AlFe

2igAl-MgFe2* A1l and MgigPet.

The above mentioned data allow us to establish some of
the genetic conditions on these deposits as well as their re-
lation with the metamorphic enviromment.

2+
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OPTICAL AND CHEHICAL STUDY OF PARGASITE FROM
THE SOUTHERN CAKFATHIANS

L. Pavelescu, Bucuregti, Romenia

Sometimes, large crystals of pargasite are to be found
in relation with eclogites, peridotites, pyroxenic gneiss
and hornfels. The studied crystals of pergasite heve:

oL = 1,623 - 1,649; F= 1,644 ~ 1 671;
¥ =0,021 - 0,022; BV. = 90 31

72,72 - 94,11. L
From the point of view of the ratios: [A11%:[Ne+K] end
[a1]% :[A1]% + Re3* 4+ 14, the studied crystels are containi;

pargasite and hornblende.



CONTRIBUTIONS TO THE OPTICAL AND CHEMICAL
§PUDY OF SOME CHROMIFBROUS OR NICHELIFEROUS
MINERALS FROM THE SOUTHERN CARPATHIANS

1., Pevelescu, M. FPavelescu, Bucuresti, Romania

In the peridotitic rocks from Paring Mounteins, South-
East Benet, as some eclogite from Scbeg Mountaing end delomi-
tic limestones from Lotru Mountaing have occured - ameng other
characteristic mineralogic components - chlorites (chromife-
Tous clinocklore) and muscovites with chrome (fuchsite) with
0,49 = 3,22% Cr203, respectively 0,82 - 3,29% Cr203 or anti=-
gorites with nickel (schuchardtite)with 0,09 - 0,51% NiO.

In the chromiferocus clinochlor, « = 1.573 - 1,578;

f'= 1,576 ~ 1,584; V= 0,003 - 0,006; (+) 2V = 23 - 38°,
The studied c¢rystale are contained in the group of philosili-
cates where Al is partially substituted by Cr.

From the point of view of the optical and chemical pro=-
periies the crystals of chromiferous muscovite emre correspon-
ding to fuchgite,

Boih from the point of view of the optical properties
and the ratio Ni0:Mgo, the nickeliferous antigorite ie con~
tained in schuchsrdtite.
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PYROPHYLLITE IN THE ANCHIMETAMOKPHIC SCHISTS FROM
THE PARING MOUNTAINS (SOUTH CARPATHIANS, ROMANIA)
Gh. C. Popescu, E, Conztentinescu, Bucharest, Romania

The pyrophyllite under discuseion represents a new occur-~
rence in the South Carpathians, the pyrophyllite-bearing schists
constituting a complex with s reglonal extensgion within the
Schela Formation (Mutihec, Popescu, 1981). :

It has two charecteristic ways of occurrence: (a) & quasi-
parallel disposition in the anchimetemorphic schists and (b) as
nests, lenses end veinlets in the Alpine veins. Its colour va-
ries from greenish-white in the pyrophyllite schists to bla-
ckish-grey in the schists with pyrophyllite and antracite.

The chemical composition includes: 8i0, ~ 56.19; A1203 -
32.27; F9203 - 0.40; Ca0 -~ 0.56; Mg0 - 0.40; K50 - 2.20;

3320 - 2.40; TiOz - 0.10; Hzo(total) - 5.39.

The analyses by means of X-ray diffraction, I.R. spectro=-
scopy, electronic microscopy, and thermodifferentials made pos-
sible to estimate the high degree of crystallinity and to em-
phasize certain deviations from the ideal atructure.

Pyrophyllite occurs in association with guartz, keolinite,
chlorite, and paragonite/muscovite in the Alpine feins, and in
association with chloritoid, paragonite/muscovite, quartz,
chlorite, antracite, and kaolinite traces in the pyrophyllite
schists.

- The pointing out of kaolinite relics in the pyrophyllite
schists constitutes en argument in favour of the pyrophyllite
formation as a result of the kaolinite + quartz reaction during
the anchimetamorphic process. The common presence of kaolinte
in the Alpine feins with pyrophyllite points to the reversib-
le character of this reaction.
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STRUCTURAL IMAGING OF RHODIZITE
A+ Pring, D.A. Jefferson, Cambridge, England

Rhodizite is one of the few minerals which contains si-
gnificant amounte of cmesium. The need for safe disposal of
redioactive caesium, produced as & by-product in nuclear fis-
sion, has increamsed interest in the crystal chemistry of cae-
sium. The currently accevted formuls for rhodizite, based on
anclytical and structural deta, is AB4A14311026(0H}2, where
A represents the alksli elements (Na, K, Rb and Cs) and the
mineral crystallizes in the space group P43m with a = 7.314.
Avnilable chemicel and structural data leaves aspects of the
erystal chemistry somewhat unclear. A structural refinement
was undertaken using the formula AA14BG4 12028 - a formuls
reauiring neutral caesium, but was curtailed at R = 9.1%,
when the lack of accurate chemical analysis made further re-
finement fruitless. The chemical formula was revised to the
currently accepted formula ABe4Al4B11026(0H)2, on the basis
of E.S.R. measurements.

The variety of alkali ions present in the structure
lends to the possibility of cationic ordering. Consequently
we have examined semples of rhodizite from Madagascar under
the high resolution electron microscope in an attempt to de-
tect any such ordering. The high resolution imagee (3% ) and
associated diffraction patterns of the three principal zones
[100], [110]and [111] show no evidence for superlattice forma-
tion; indicating a homogeneous cell repeat across large areas
of the crystal. Extensive computer calculated imuge matching
has been undertaken; the best matches were obtained for a
dlsordered distribution of alkali-cations.

Preliminery N,M.R. deta has confirmed the unipositive

valence stete of the alkeli and provides new crystal chemi-
cal deata.



EXAMINATION OF BIOTITES FROM GRANITIC ROCKS OF THE MASSIF
! GORBJANE (EAST SERBIA) - BY ELECTRON KICKOPROBE
G. Radukié, Belgrade, Yugoslavija

The biotite composition from 14 samples of rocks from
border and central parts of the granitolde Mmssif Gornjane -
East Serbia, by electron microprobe wes examined, The resulis
obtained on basis of sixty analyses of biotites have been dis-
cusged. Avermge chemical composition of biotites varies accor-
ding to the type of rock (quartz-monconites, granodiorites, 19
ayanogranita) peragenesis and alteration. Hydrothermal altera-
tion affected the transformation of biotites in consequence of
removal of wobile ions Fe, K, Si and Ti from the mica structu-
re and & concetration of Al and Mg. In first phase of trans-
formation, the titenia exsolves as rutile needles - sagenite.
Alteration of biotites starts mlong 001 cleavage planes and
fractures and gradually extends into flake. In polished thin
section the biotite consists of fresh brown and altermating

1light brown and reddish brown bands. They vary in content of
Fe and Ti. In process of chloritization, epidot and lens zoi-
site was formed. High degree of alteration to chlorite, suffe-

red the biotite from syenogranites, leaving some remnants of
the host mica.




PREDICTION OF CATION ORDERING IN OLIVINE-TYFPE COLPOUNDS
P.H. Ribbe (Blacksburg), G.R. Lumpkin (Berkeley) USA

For olivine-type compounds [M1]M2] ‘1‘04, cell volumee can
be predicted precisely by the linear equation d
V o= 142.7r(M1) + 197.7r(M2) + 147.9x(T) + 4.703 (see previous
abstract). This equation mey be used to determihe whether a
compound lias an ordered, antiordered or disordered distribu-
tion of cations in the M1 and M2 sites. All tested examples
confirm the technique. To determine actual cation distribution
betweenn M1 and M2 (at least in compounds with only two species
of i cations with somewhat different radii), a contoured plot
of the a and b cell edges is useful. The figure illustrates
the technigue: + specimen has composition Mg1nn15104, M1 con-
tains Hg.GBMn-35. Mz Hg.3sﬂn.55.

: 157&1’»:1;(: “ Ilmfuun.
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A REVISION OF THe CRYSTAL-CHELISTRY OF HORLWBLENDES AND
ALKALINE #MPEIBOLES, BASED ON IXFRARED DATA

J.-L. Robert, L. Robert, Y. Morette,

Je=L: Thauvin, Orléans, PFrance

A strong discrepancy is observed between the infrared
spectra of synthetic as well es natural hornblendes and the dis-
tribution of cations in the octahedra commonly accepted.

In the published structures of matural hornblendes, the
small and highly charged cations are ordered in the M(2),
OH-free octahedron, and the divalent cations Mg2' and Pe2*, in
the ¥(1) and M(3) octahedra. Then, the OH groups, owing to the-
se last two octahedra are bonded ohly to these divalent catioms.
The infrared spectra show the caracteristic OH bands, due to OH
groups bonded to 2% cations (= 3720 cm™'), but, an other very
intenece band 1s systematically present, at lower frequemcy, due
to 2u%*, 1>* environment of the OH dipole (= 3680 cm~').

This observaetion showe that the trivalent cations are main-
ly in the M(1) and M(3) sites.

It is confirmed on wvariously substituded pargasites (Al
replaced by Cr, Ga, Ti). The charge imbalance on certain oxygens
(mainly on oxygen 0(4)) suggests a partial proton trensfer insi-
de the structure; proton transfer which is explainable by the
very short distance between OH and the A cation.

The existence of rare octahedral vacant sites is slso de-
monstrated by infrared spectrometry (e 3650 cm'1).

Finally a method ie proposed to estimate the amount of va-
cent A sites in the alkaline amphiboles, using infrared spectro-
metry.

A lot of correlations are observed between the OH frequen-
cies and the Al content of amphiboles in general, which is simi-
lar to that described in micas by ourselves in 1973, and whose
interpretation is given in term of intensity of hydrogen bonding
(charge distribution and local distortion).
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CRYSTAL-CHLLISTRY OF Ti~-RICH wICAS: PRLSENCE OF EgIv

AND PETROLOGICAL CONSEQULNCES
J.=-L. Robert, Orléens, France and
G. Chapuis, Lausesnne, Switzerlend

Combining hydrothermal synthesis, X-ray crystallography,
infrared, liyssbauer and U.V, - visible spectrometries, it is
shown that the fixation of tetravalent titanium in micas of
phlogopite type ies realized according to the mechanism

251V ug"* ~ 2™V, VI, m .

for Ti <0.7 atom per formula unit. This limit, obtained in the
experiments and observed in nature can be predicted by the ane-
lysis of the structural deformations provoked by these replace-
ments. The main distortion is due to the rotation of the tetra-
hedra, limited only by the contact between the alkaline cation
(K) and the surrounding oxygens: Ay 0 minimum = Tk * To = 2.76 k.
This value, is reached when Ti is 0.7 at./f.u. Out of this va-

lue, a second nechanism eppears:
VI

siVoag'l = eV, u"T @
with this second mechanism, the Mg content is unchanged, explai=
ning the frequently assumed replacement SiIv -~ TiIv.

In the Ti-rich micas, heving more than 0.7 Ti/f.u., Ti%*
is ordered in M(2) octahedron, whereas no order is visible in
the tetrahedra. The strong tilting of the OH dipole bonded to
Ti, and its interaction with the oxygens of the tetrahedra gi-
ves rise to low frequency I.R. bands charescteristic of the pre-
sence of titanium. The existance of lig in fourfold coordination
‘18 @lso detectable on I.R. spectra.

These facts are systematically observed in high-Ti phlogo-
pites of various origins: caldeiras of Pacifique islands; ultra-
potassic lavas, and in inclusions in kimberlites, certifying the
high pressure genesis of this peculier mica.
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LAkuLLAE IN PYROXENES FiiCld THREE ULTRABASIC RUCKS FROW
THE CZECH MASSIF AND THEIR PEPRUGENTIC SIGUIFICANCE
I. Sanc® (Kutns Hora), .. Rieder (Prahe), ESsR

O0livine prroxenite from T#i Studné crystallized ot
1590(100)°C and 23(14) kbar. Lemellae of orthopyroxene and |
gpinel in primary clinoprroxene as well es clinonyroxene 'iﬂ
and spinel lomellee in primery orthopyroxens develonsd nu-a
ring regional metamorphism ot 860(40)°C and 2(3) kbar. A]Iii
breskdown pheses ere aligned crystal]ogrnphically, with
[100] %55 I [111] 8p I [100] Epx end[010] %oy | [010] 5% 5 [100] %
1ies in the ExEHCPX plane. Orthopyroxene lumellaoe contain
phonges, enstatite end a bronzite-hrpersthens, indiceting
miscibility gap in the ortnopyroxenes.

One of the events in the complex history of pyroxerniyel
inelusions in leptynites from Bory was the formution of l&,
mellpe of garnet and orthopyroxene in clinopyroxene pheno=s
cryste at 970(30)°C and 39(6) kber. It was followed by the
crystallizetion of groundmass clinopyroxene thuot corroded'}
clinopyroxene phenocrysts glong the lemellae, all of whicks
are parallel to (100),py- The orientation of ortnopyroxe
in lemellee to clinopyroxene host is like that at Tri St
ne. Besides, Plﬂ %,k is parellel to [001] 5y &nd [100] Gag
lies in the g c,py Plere. ]

The sutometemorphism ol peridotite et Deftnd inclua E
selective replecement of enstutite (?) limellae in clinop¥
roxene by a cinlorite, wrnich hos a 1.456 nu repeat smlong
aud whose [001]* is paraliel to [100}21,):. Phig chlorite, .
which wes riso found at Tii Studné, is remurkably cation d
ficient anc mey be e metasiable precursor of serp=ntines
formed by an in situ hydration of enstatite in a siress-1i
environment. | U
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STIUUCTURAL FEATURLS AlD GEL.SIS OF CLAY . INERALS TuOL Thi
ESOZOIC SEDIKLETS IN NORTH BULGARIA
D. Stefenov, Sofia, Bulgaria

The clay component of the Liecozoic sediments has been sub-
ject of long and systematic minerelogical studies. 1100 sauples
of rich in elay mninerals rocks from the sedimentary complexes
in the Fore-Balken and the licesian platform have been aualyzed.

lineralogical studies (mainly X-ray) revealed the minera-
logical composition of the clay component and some structural
features of the cley minerals. Illite, mica, chlorite and kao-
linite are present. Some structural features are defined more
accurately, for instance the number of swelling layers in the
abtructure of clay minerals, polytypy of illites, degree of or-
der-discrder of kaolinites.

The areal and vertical distribution of clay minerals is
analyzed. A zoning in the distribution of illites and chlorites
is not esteblished. They are of nearly uniform distribution
both in the verticel stratigraphic section and over the territo-
ry studied. i{aolinite is found reinly in the Lower and lLiddle
Jurasgic sediments from the Bardurski Gersn and Dolen Lukovit
crea. It oceurs also in the rocks of the Etropole FMormation
from different parts of the territory studied.

The genesis of clay minersals is clarified on the basis of
their mineralogic features. Part of the clay minerals sre belie-
ved to be alotigenic but mogt of them are congidered us trans-
foruation products of the epigenesis. :

Based on minerslogic date an evaluation of tne influence
of cley ninerals on coutainer and screening properties of the
llesozoic sediments from North Bulgarie is made.
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CLAY MINKRALS ANMD ENVIRONKMENTS IN BULGARTA
D. Stefanov, I. Nachev, Sofia, Bulgaria

X-ray and crystallochemical studies of 80 sumples of clay
and shales (Quaternary-Cambrian) in Bulgeris, aimed =t indica-
ting paleogeodynamic environments, lead fto the following con-
clusions: 1. Kaolinites are typical of parsalluvial kaolin
sands, and kaolinites with admixtures of Al-hydromica occur in
fresh-water lacustrine-palustrine coal-bearing clays formed in
acid medium end humide corntinental environments. 2. Fe-illites
dominate in red sheles of aride continental euvironments.

3. Shales with Al-hydromica and Pe-illite form in aride epicon-
tinental seas with evaporites. 4. kiainly Al-hydromica, Fe-illi=-
te and Al- to Fe-glauconite occur in shales of humide inner
seas. 5. Al-hydromica and little Fe-illite are found in clays
of troughs with shallow-water molasse. 6. Al-hydromica form
shales in troughs with origin of flysch. 7. Baidelite bentoni-
tes and narls with Al-Fe-baidelites ere typicel of intra-arc
troughs with subaqual andesite-basalt volcanism. Annlopic smec=
tites form solian-ash clays and bentonites deposited in alkali-
ne carbonate medium in troughs and inner seas. 8. wontwmorillo-
nites are typical of bentonites related to submeral rhyolite
volcanism of active continental margins. 9. Al-micas 2M, in
association with chlorites and little Fe-illite 1lid form shalea
to slates in deep marginal seas. 10. Hydromicas 1Md (Quaterna-
ry-Silurian) are transformed in Al-micas 2iiy (Carboniferous-
Cembrian). The sequence kaolinite or smectite — Al-hydromica
1Md —~Fe-1llite or glauconite —=Al-micsa 2M1 is determined by
the processes of sedimentogenesis end diagenesis.
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PKAKN LINERALS FROM THE POLYMETALLIC DEYOSITS
N LAKT OKE REGION, NORTHERW KHODOFLS
'}« Stoynove, Sofia, Bulgaria

Laki ore regionm is built-up meinly by Precambrian meta-
morphic rocks, comprising gneisses, marbles and amphibolites.
he polymetellic deposits are imbedded in feults of submeridio-
nunl orientation. Ore mineralizations ere presented by quartz-
wulphide veing or metasomatic ore bodies of complex shape, for-
med in the marbles.

The skarn minerals ere abundant in the metasomatiec bodies.
hey were formed before the sulphiues. The following minerals
liuve been found out: johansenite, bustamite, hedenbergite, rho-
donite, garnet and ilvaite, Some varieties have been distin=-
gulshed of the individual wminerals on the grounds of differen-
gus in the mineral composition. The phases found out in the
uystem CamnSiEOG - hn5515015 are of particular interest. They
Illustrate the gredusl transition between the members of the
row bustamite-rhodonite. The skarn minerals occur in certain
nucociations between themselves. Hypogenetic replecement of so-
lie minerels by other ones has been observed. It reveals the

tomplex development of the mineralization process in the meta-
nomatic ore bodies.
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THREE PYROXENE ASSANPLAGCE 18 A PYROXENE-OLIVINE
ACHONDRITE FROM ANTARCTICA i
H. Takeda, Tokyo, Japai

Coexisting orthopyromcie~pigsoni to-suglite assemblages
heve been known in few terrssirial rocks (Nakamura and Kushi- @

the latter orthopyroxene hss been convevited to pipeonite. The [3
new assemblage has been found in Yamato V413U, n fDa~rich urei-
lite weighing 17.9 g (Tekeds and Yanail, 1372). In onirast vo
other ureilites, in which olivine and lMg-rich pilgecnite are
the major phases, ¥T74130 containe clivines (Fazi),'augitea !
0330M557Fe13 up to 2 nm in size and small pigeonite i
Ca13M369Fe18 conteined in avgitea. The augites are rich in f
Crp04 (1.8wt,%) avd Nay,0(0.€ wi%). In contect with these mi- A
nerals with curved boundaries rich in caybon, thers is e low- 1
Ca pyroxene 034.4Mg77.7Fe1?’9, Bx4 mm in size, which includes:.
round small incluasions of olivine and rare eugite. The single
crystal X-ray diffraction patierns ehow weak reflections of
ortﬁoPyroxenea and twinned clinobronzites with (100) ia common.
This pyroxene may have been originally an orihopyroxene and
converted into clinobronzites by a shock or ‘reheaiing eventa.
The pigeonite-augite geothermometsr of Tehii et zl. (1979)
indicate that the laet equilibretion temperature ie 1300°¢,
which is higher than that estimated from the plgeonite eutec- 4
toid reaction line, 1170°C of Ishii (1975). The high tempera~-
ture is in agreement with the phege relations and the high _
'bao contents in the olivines, We thank the NIPR for the sample'
and Dr, Ishii for the program.
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GERETIC TYPLS DEPOSITS OF WINLRALS FROK THE
KAOLINITE GROUFP IN BULGAKRTA
T. Todorova, Sofia, Bulgaria

Trhe following minerals of the keolinite group are esta-
blished on the territery of Bulgerie: ksolinite, dickite, allo-
phane, helloysite (metahalloymite), miloschite. They occur in
different smount in deposits or exogenic, hydrothermal and se-
¢imertogenic type in rocks of Carboniferous, Jurassic, Cretace-
oug, raleogene, Neogene and Quaternary ege.

Kaolinite is established in sialitic weathering crusts
end oxidation zones, in hydrethermal ore ana bentonite depo-
sits, in sedimentogenic continental clays and interbeds of
coel seams, kaolin saends, kerst bauxites, fterra rossa and in
shelf sediments of the Black Sea.

Dickite is known only from deposits of hydrothermal type
mainly in the altered rocks around ore bodies,

Allophene is found locally in oxidation zones of hydro-
thermel sulphide deposits and after serpentinites. )

Helloysite (metahalloysite) occurs both in sialitic wea-
thering crusts, where it is widespread, and in hydrothermal
depogits, mainly in oxidation zones and less commonly as hyd-
rothermal mineral.

Miloschite is observed in alteration products of serpen-
tinites and is probably of exogenic origin.

Mineral associations in which the above minerals are
found in individuel types of deposits and the conditions of

their origin are discussed.
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WINERALOGY AND GENESIS OF GARNET-SMARAGDITE ROCKS
N.G. Udovkina, N.V. Troneva, A.L. Litvin, G.E. Belousov,
V.A. Sychkova, idoscow, USSR

kineralogy, chemistry and conditions of formation are
reported for emphibole-garmet rocke in association with eclo-
gites and garnet peridotites discovered iv the anclent gneis-
gic-emphibolite suites of Polar Urels (kiaroon-Keuss block).
Such rocks has not yet been known in nsture. They ere compo~
sed of high-magnesisn aluminious hornblende (smarsgdite), py=-
ropic garnet % kxianite. In some veriaties chromite (up tn 4% )
and kianite with varying chromium content (from 0.3 to 9 % wt.)
occur. The smeragdite-garnet rocks have some common features
in their minerslogy and chemistry with grospidites and garnet
peridotites from kimberlite pipes. Textures, chemical composi-
tions, paragenetic mineral assemblages, geological evolution
and isotopic ages of the smaragdite-garnet rocks and their
host rocks were studied.

On the basis of these investigations the authors came to
the conclusion that the rocks studied have originated as a re-
sult of metamorphism of magnesian high aluminious rocks at the
conditions of the upper mantle. Distribution of platinum, pal-
ladium and rhodium in rock-forming hornblendes and garnet we-~
re first studied. :

It was found that in deep-seated rocks part of platinoids
can be concentrated in rock-forming minerals. As far ss trace
pletinoids in minerals are concerned & certain geochemical
specialization can be outlined, depending on composition of u

minerals, coexisting phases and conditions of formation of the
rocks.

e < oomn e . cegii
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I ALYSES OF TileKWICALLY AND PBECHANICALLY THREATED CiaRYSOTILE
OBTAINED KFRON TECHNOLOGICALLY USED ASHISTOS CLUTIHS
I. Verner, Berlin, DDR

The author reperts on mineralogicel enalyses of semples
of eirborne dust gravimetrically teken in a two-step process
in factoriea of the plent-building industry, in which thermi-
cally modified chrysotile was observed. Changes of the chryso
tile occurring under operating conditions and the influence
exercised by mechanical stress ares discussed with the help of
systematically heated asbestos mats.

The examlnations ere relevent in terms of industrial hy-
glene for workers in factories where plants for the chemical

industry, for power stations and nuclear power stations are
built.
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ZEOLITES FRON FLRLITES Il THE EASTERN PART OF BOnUVICA
DISTRICT, EASTERN RAODOFL MTS. (BULGARIA)

Y. Yanev, N. Raynov, I. éehlurova. Ve éuneva,

ki« Katanove, V. Lazarove, Sofie, Bulgaria

Perlites build up the marginal zones of traohyrhyoliti?
domes penetrating through = formation of acid tufs of Oligoce:
age in the eastern part of the Borovica volcanic region. Voles
nic glass is replaced io a different sxtent by high-ailica zeC
lites: clinoptilolite, and in lesser amounts, mordenite. At
the beginning, clinoptilolite replacing volcanic glass forms
cryptocrystalline messes. In the cases of total replaéementl
it forms pseudofibrous egsregations (with a finely lamellar
habit under scanning microscope) growing from the periphery o
the perlite bulbg. Clinoptilolite is accompanied by montmorils
lonite or by a mixed~-layered mineral of {11ite-montmorillonite
type, and to a leasmer extent, by opal-crystobalite and adular
Well-formed crystals, associated to hydrobiotite, are rormedf
towards the center of the bulbs. Mordenite occurs as needle=
like crystals within the perlite-rhyclite zone, where the mad
glass-replacing minerals are represcnted by quartz end edulax.
Mordenite forms in perlites fine bands with a fibrous structm
alternating with clinoptilolite. The awount of zeolites, as .
determined with X-ray difractometry, is no more than 50-60%.
The host tufs are meinly replaced by quartz with kaolinite,
and only locally contain clinoptilolite.

It is supposed that formetion of zeolites and of the
other hydrothermel minerals is related to fumarolic activity.
Zeolitic rocks mark a zone of slow pore solution circulatiom
without any considereble migration of components.
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OCOBEHIOCTH BAPHANNM COCTABA ¥ TUMNOXPMM3MA XPOMEIMEENNAIOB
3.A, Bargacapos, Jlesmmrpax, CCCP

Meroxgou "razapENX FOMNOHNEHT" QPARTOPHOrO ARATESA MWPOBENEHO
msyveRHe seroHouepHOCTel mapmanmil cocrampa XpPOWNNEHENFZOE M TH-
NOXWMKTE CREX ocofermHocrel, Ha moumomenrHOM zEarpauue® cocrTash
XPOMENEEEINIOP OOPejeNeNHHX NerFeTRYeCcREX Temos oSpasypr odocof-
NeHEHN® NOXNE B OTAMwADTCA rpeHpgawr. Tperjy cocrapa XPOMENEHEAWADB
ABNAGTCA paxmefimEu THMOXMUMUE CRAM MAPDAMETPOM R CBAJZ&H C 3IBOND-
une¥ xuuEsus ¥ PT-papawerpos cpegH wrrRepanoofpasopanwa, Ama-
ars ¥ ofoOmeEWe TPEHTOBHX XAPAKTOPECTHK COCTEBA XPOMNIMHENEAOB
PASIBRIHEHX NEeTPONEHeTHUE CKEX TEMOB MO3BONADT AAKADYETE, TUTO B
resepaniseofl COBOKYOHOCTHE TDEEX HsAlCrb?oaroBTi, apnapmelton
BEYMAK, OTDPARAET CHeNMPNKY MArMATRIECROM RPMCTANAWAANEE X CBA-
J8E 'C TeMmepAryPEEM (Ja&rropoM,., HampoTrEB, TDPeH; CcCOCTaRA xDOlluI?
HEeTUOB Cr(Pez)—Alls orpaxser HARTOP xasyeHmA. [Jo ocofeEHOCTAW
cocrana XPOMBMMESNENOR CPOAN HHTDYSHBEHHX MOPOX H yNhrPAMAdN-
YECKEX B MAJNYEeCKNX BYIRAHETOR BHASNADTCA ROHTEHEHTANBHEHE N
ORSARVYOCKE® THNH, DARINWADMEESCA yCTOBVAMW ofpasopanva. Tax,
AXNECCOPHHE XPOMENHHGNMAH B AYHRTAX DOABMXHHX 30H BHIEAADTCH
OAEWME M3 [eD BHX X XAPARTEPE3YDT EHTPATEANYPRYSCKYD $83Y RDRC-
ranavaanke pacnumasa, CoCTrABH EX OPAEGEDTCHA TOBHENEHHHMN XPOMMC-
TOCTHD B MATHe3WANLAOCTHED, HAampOTRE, &KOECCOPHH® XPOMRINHENNAH
5 AYVHHTAX TECTREX CTPYETYP maerdOopPueEHOro rmna, HOPMAPYDENRXCH
B 6onee BHCOXMX CTPYRTYPHEX I'OPE3OHTAX 3eurof KRODH, BHISXADTCH
NO3Xe CHIMKATOB ¥ OOOrameEN B COCTABE THNHHO3EMOM, XOIesow X
THETAHOM ,
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TMESM PYCCKAX BOALD PAVMATOB
B.®, Bapadamson, Iemmurparg, CCCP

B mpopecce CACTEMATHRTECKOI'O HAYUOHRH SRAHeDANOrHN pnannarlf
ceun soxsppanmrossx /166 amanwsos/ W jyecATs meenurOBNX /33 an&}
nwsa/ wecropoxpesul PCOCP, & ragxe B peaynprare M Z1104 53 OBAHEH
HEJeXHNX ABRNHX O XAMASMY NOEXNTOR W3 TPEEAANATA APYrEX
/27 amanwaos/ wecropoxpenmd mawef peCNYSAWRM, YCTAHOPAEHO:

1. Xmunveckall cocra® pycckux soxnfpaumrom xorefreres »
EMPOKHX HDERECNAX. %

2. 9W xoneCAEWE OPORBAADTCHA B ODENEAAX PEIMOHOB, PYAHHNX
nonelt, wecropoxgeruil, PYANHXY XWNM E O7I€NHHHX KPECTAANOS. t

3. Korefamme XWMPaus BONLOHDAUWTOR OXBATHEADT COOTHOWSAMM
B ®nx unwo4 u Pew04, & TaARXe CONSPTAHEA 3NEMERNTON, SAMECNADNEX,
coOoTBeTCTBEREO, Mn, Fe, W. '

4, Pacuer THATENREO BHNOTHSHHHY AHANFIOB OORKA3HBAeT, TITO
ofmul BER POPUYTH BOXBHPAMAMTA MOEET OHTE BHPAXeH TAK:

(¥e)Min, Yig, e 0n, IR, Y, 4L,80) [ (W,¥b,Te,51,74,41)0,].

5. MEREPANOTEGECHREE HCONEZOBANWE NOKAIHRADT, 4YTO COOTHO=
meHNA uexjgy fpepiepuropof m roSmeprrozol cocrARIADMEMA W IPE-
mecn MgO, Caq. 31203. Tioz u 3102 OupejeAAnTCHE HPEeRXS BCEDO
XEMESMOM CPeJH MEHeDANOOSPAS OBAHEE, BO BTODPOD O4SDPejb, BEAYE-
EnAun pPH ¥ axr¥sHOCTH st,t, HAROHET, WPOMSCCAME PasAHTHOro
PONA meTANODPHMAME RPHOTANIOR BONBHpPAMETA,

6. Dpmueccn Nb, Ta, Sc ® pemx#x Sexess » BONBYPAMETEX X8
PAKTEDHBYDT, EpOME  TOr0, CHenEPERY WaspyasM, C XOTODHWR CBA-
S8 HH BONBPPAMMTOBHE DPYAOODOAMTCHNA, '

7. Xmuman DPYCCKEX NESXNTOR, NOJOOHO BOXBPPAMETAM, BEC

3aMeTHO KonefxercE B mpegenax PEermONOB, Mecropoxpemuit, py.- 
TEM.

8, 97T KOneGAMNA OXBATHDADT COZEPEAHEA mpEMecell » meexm-

rax 11203.39203.l30,r.O,HnO,SrO,BaO.81021102.I003.Ta.

9. Pacyger Hamfonee TOYHO BHOONHEHHAHX AHATN3IOB WMECIATA MNE

kasusaer, uro ofmwil smpy PopuyrH meennra woxer CHTE BNpAXEH
(Ca,TR,Sr,Ba,Fe* Mn,41,Fe ") (W,Mo,51,T4,A1)0,. .

10, Opm srou COZEPXAHEA B WEexmrax aL,P03+,Ig,P92+'“n' {

ST m Ba orpaxapr BAREREME COCTAB& CpejH, W, Kpowe TOro, 31-5
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IO THOCTR-menoqHOoCTH, A Mo @ TR - reoxwMugeCKyD COSuUMORKY
PyRoHOCHHX Murpysull,

11, lepeornoxennue /mepexprcrannmaosanude,/ PéHeDAnNE BOAB-
¢dpraunTOs ¥ WEeINTOR HA BCEX E3YSCHHEHX WeCcTOPOEASFRAX XAPARTE-
PEAYDTCE NOVAXEHHHMA CONePFANEAME YHA3AHHHX ‘npwwecell ¥ yupo-
WOoHWeN OSmero CoCTAapA. ¢

12, Xnuwiw pOARHPAMETOB W WESARTOB, TARAM O6PAIOM, HBIAGT-
CH BAXFHM TEOOMOPPHNW ¥ TOMCKROBHN NPHIEAXOM 3TEX WWHeDAnOB,
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TPYINIA 80CPATOB U4
A.H, Benona, A,H. IMNopaxos, 0.A. Wmanomna,
A.B, Cwemos, Mocwrea, CCCP

38 pocnepmee :eoarlaarle BACNDAETCH IRATHTENEHHM cxpAr B
HSVYeHER focharom U+ cpAAARENH, B OCHOBROM, C HOBWWE HAXONKA-
MW HEHTHONTA,

ABrOopaxy WAYYEHO C UOMOmBD, ODEXNEe RCEr0, AWARNTHwS CkOM
nmpoceeunpapmei! SAERTPOEHOM MRKPOCHOUEE TPRE CAMOCTOATENBHHE WH-
Hepanxa, COCTrAaBRANEKX rpynmy &Hocharon U+4=nnepnuc B ComercroM
Copae maliger HVErHONT, YTOUHEEH €r0 OPOCTDANCTBEHRHAR PPYynOA ¥
QOpVyNa, YCTAROBASH HOBNY GOoChHAT IEeTHDEXBANENTHOrO yPaFa, AAS-
paFERd BAvecnAapMTOM /MATEDWAT FEXOAWTCR HA YTBEDEASHEE B KO-
MECHE mo HOpHM umwHepanaw EMO/, snepswe onpegeneEN napaueTpPH
aneuerrapEOl Avelkw paEee OOVCEHHOrNC AE€PMORTOBHTA.

loxasaro, 9TO 87W MWHEDANH XAPDAKTEPHAYDTCA HHIWBWIVEIE-
HHMH Qopuynaum ., OgHAKO, BCE OHW HO COCTARY OTHOCATCA K dHocha-
TAM TeTHDEXFANERTHONO YPAHA @AFPHONO DaAxAa UCa(Poqla.nﬂao.

Bawecraswr (U,Ca) (Po ) (OH)B nH,0, poutmuecrni,

a 6,9; b 9,10; ¢ 12,3 l; nmuome np. rpyunM Cmem, Cme2,,
C2cm; ® mepwomrommr (U,T1, Cn)(Po )OH.nH,0, poufmmecwnit,

& 9,74; b 19,0; ¢ 10,1 &; np, rpynna YTOUHAETCA - NDEGAMEADT-
CR X COSCTBEHNO YPAHOBNM DPAAROCTAM /IONA KANBONAE B O6ORX MW-
Hepenax HesHAYRTexsHAm/,

B EMETEONMTAX Oaanxux[P(O.OH)4]2.n820 BNIGXADYCH KAK DAS~
HOOTH C mowTy ONVHAKOBHM coxepxarmes U m Ca » gopuyre, Tar ®
PASHOCTE C CcymecCrsennnu npeodnamarveu Ca,

MERPOSOEAOBNM AEANW3OM B NSDPMOFNTOBHTE YCTAHOBISHO ORONO

10% 11,
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KPHCTAJIMYECKHE CTPYHTYPH FEIKO3EMERNLEHX BOPATOB
TRA13(B05),, TR- Y,Na,Gd
«.1, Bexoromesa, T.H, Tuuuwemxo, H.B, Eermos, Mocksa, CCCP

BunONEeHO PeWTreROCTPYKTYPHOE mccreposasve rpex TR -Sopa-
0B ¢ oSmel gsopuyxol mm3(303)4 , MOAYIEHENX H3 6OPO-uONns -
JATEHX B GOpP-SAPEEBHX DACTBOP-PACHAABOBE HPE DPAZXNYENX Tewnepa-
-~ =ax, [lapaverpy sneueHTapPEHX AYS@R (J&3 YTOYHEHH HA ABTOXM-

TOMETD: P{ "Camrexc" m uprsenery 8 rafa, 1.

Tadnvma 1.
dex. llapauerTpy 2MSMEHTADHNX AUSeX thl il
Coepgumnenne rp. a b c f % oTp.
YA1;(BO,), B32 9,295(3) 7,243(2) 3,7 450

NdAL,(BO5), C2/c 7,262(3) 9,365(3)11,138(7) 103°41’(4)5,0 3641
GdAl3(BO), €2  7,227(3) 9,315(3) 16,184(8) 90°37*(4) 5,2 5063

IxcnepuMeHTANLHENY MATEDNAN NONY9eW HA TOM X€ pALpPAKTOMETDE,
pacuerd BNTUOAHeHN Ha cnenearEsEpopasrEod cucreue E-XTL . ®asa
ru3(303}4 R3OCTDYKTYDPHA WHHEDATY XE8HTATY cm33(003}4 s CTPY R~
TYPH BOBNX woxmdmxanE® Nd,Al- » Gd, Al-Goparos pacuEpPOBAHN
snepene, Aroud TR HAXONATCHE B MCOKAXEHHHX TPUTOHANBEHHX npRauvax,
aToMH Al - B OKTA3ZpAX, ATOMH B - B TDPOYrONBEEKAX. ﬂd&l3(303)4
n Gm3(303)‘nuznru NOAWTHIHEME MONMPEKANWEMME, B KOTODHX NpH
cxopcree napawerpos B ® b pasnvuenm napawerp ¢. Conmocrasrenme
rpex crpyxryp TR-Soparos nmoxaswsaer, aro ®» crpykrype ¥, Al-
fopara-YaHTETA WOXHO BHEEXETH TPH HS3ABRCHEMHX ATOWEHX G108,
NePHeRIARYAAPHNY OCH €, B womowrawEENx Nd, Al -mecrs, ® »Gd,
Al - geBATH MOJOSHHX CAOEB, XOPOMO BRIPNEDNAXCA B TPOBKNEE yZ.
Taxnu o6pasoum, BCe TPE PACHMHPOBAHENE CTPYKTYDPH OOCHAPYXHBADT
rayéoroe CXOXCTBO.
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IPONECH K30MOPLUSMA B MUPOMOPSUTAY U3 MAIKAPORCHOI'O

PYJEOrO NOIS /BOCTOVHNE FONONH, BONTAPHS/

B,B. Bpecroscxa /Cogms/, O.I'. Cuerasmmmopa /lemmmrpay, CCCF/,
T.I'. Kyoresa /Copms, Boarapns/

lipopeyerc mayuesme papraumy cocrassa HUPOMOPHHIOE M3 Ua-
AxXApOBCHOrO MONMMETANANYECROPO DPYAHOTO mons, Punosaesy XEMH-
TSCOKHEe, CHeErPATEHNS B DPEHTPEeHOMPAJEYECKEE MCMIenoBAR¥f 06—
DASHOR W0 30F OXMCNOHNA PasrpuENxy ypomrrefl pynmmx rexn., Hpem-
narserTcH NAf OOpPeReNeRNA COXEPEAENH PFIoMopiENx nprueccH Ca
AB B MEPOMOPJETAX HCUONRSYBATE nNAapAverpH sneweHTApPEHOM Awelixe
a ¥ C.

Jnsa uupoMcpdETOoBR MagzxaposcrOro PYAHOTO NOAA FOTAEOBISHH
HeXOTOPN® OCOGEHOCTH COCTABA DO CPARHEHND C MMEDEmEMECA B JHTE
varype zamunu®. CHE XAPDARTEPHAYDTOA DOBNEeHHHNM comepxammen (
C6 cyzpapres RONPOCH MBOMODINSME B MADOMODRHTAX B ©rc BaEaHMO-
CBEBE C yCNORPHEME TEHESWCA UWNHODANE, f
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HOBHE MUHEPAIH TAHTANA B TPAHUTHNX METMATUTAX
A,B, Bonomnm, r. Anarare, CCCP

PEyporepuansaENe DPONeCOoH ¥ NDexXxs scerd kanvesuil weraco-
MATO3 /Iryoncalrlaauna B op!omaa:nannn/ HA BARIDIHTENBHHX
CraxuMAx $HOPMUPORAHMA DDAV TENX METUATHTOB NPUROAAT K WAMEHEHRD
¥ SAMENEeHAD NepPRrEIHHX TANTANCOJePEANAX MmEeparos. B pesyarnrare
MHHEPANCOT PARYDHNE PRCYSOPM EACHNADTCE TAETANOM, WT0 OPHBOXUT
® o6pasCPpAaHAD MeTACTAGMABHHXY BHCOROTAHTANHCTHY VPHEDANBHENX $Has.
B a7HX yOTOBNAX MO OWMIICOEMTY OSpasyercs axpworanrns - AlTal,

n merporaurnr - Nela,0q, a raxxe cocegxowr - K;le,AloTa, 00,
/cymecrsenno ranzepn#! Geapozmu# amencr pamkawemra/, Vawemenwe
CTHOMOTEHTANNTA OPRBOAET K OSOrameHND PacrBobos Cypexoll ¥ mEpo-
RO€ PEaBHTHE NMONYTAET TAHTANAT CYPBMH ¥ HEIOUNNX METANAO0B =

nes crH6 FARTH Y (Ca,na)SbTa4012, EA0CTDYKTYDHENEY © MARDOJABTOM,
Orxpuree 370010 MBREDANLHONC BANA NPEINONAPEST CYWECTBOBARNE HO-
BOTO DPHERA B Tpynne mapoxnopa-wrrponmra. Hoxoms WS SOpMYIH 3AnOT-
HeHHE aneueBTAPHON Avelxe umEepanos aroll rpyunw “161'16048(0“'?)8'
8 anonHeBWe AuwelRW UWHePAJACE PAAA NeacTROTAHTHTA SygeT BHPATATHCH
(hopuyno M 4H£T1 6048" YnpomerEas (OPMyLS MNEEPANOB STOrO PRIA8 .
w'r,0,,, rae M - Cs, Ne,Caj M- 5b7*,B1,Pv; o- Te, b, 5077,
B npepoonaraewow DEJY MOXHO ByAexRTs, mo mpaMuel mepe, xme
PETEE -~ NEAEEBYD N HATDHEBYD, xa:n:aa' M3 ROTOPHX B HASANBHOM
PAPHAHTE JOAXAA OHTE NPeNCTABNEHA TPEMA MWHEDPANLENMN BUIAME B
CABMCHMOCTR OT POAM CYPHMH, BRHCOMYTA MIW CRAHOE B Hopuynnaol

~ rpynme HI.

HKoppexrrOCTE BHESXNSHAS HOBOPO PAXS MMHePANOB B rpyune
NMAPOXNOPA-MEKPONETA NMOLTBEDXZAETCH, KPOME YCTAHOBASENE CAMOTO
neéscrafrAETHTA, OGHAPDYXOHHSE B 30HAX WIUEECHUA OeDBAYHHX TAH-
TANO~-HEVO0ATOR B PPAHRTHNX HEeruATHTAX NeaMepo-BHCuMyTOBOH ™
HATPHEBO=BRC yroBoll umHepArTEEHX 488,
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MUHEPANLHHE [IAFATEBE3UCH FAFGOHATHTOB XHBUH
C.B., Iyaxee, r, Amarmru, CCCP

Y mocrousmol rpasegh Xmdmmckoro wvaccmp2 B poMiamrax ofHa-
PyXeH MOmHHY FOMNREKC FADPSOHATHTOB B YAPSOHATUIMPOBAHEWX CH-
NMKATHNX nopox., OF OPEYPOUER K BHUKAWHEBAHAD CePTUBWIENX WH-
Tpysull uaccmea, [errparsBifl mTOX FOMIIEKCA DANAET BEPTVKANB-
HO, cnoxeH Opexavell BA HAPOORATHTOROM MEYEATE; MO €r0 KPaAM
KOHNEHTPADYDTCA KAPOOHATWIWDOBAHHNE THHDYARTH, PACCegeHHHe
sodgaun gauMxreDEMTOR. Hamfonee pamume KADPOOHATHTH CIOXEHH
HANBOUTOM, OHOTHTOM, 3PHPEF-AHOMNCHJOM C AXNECCOPHYMME NATHEeTH-
TOM, AMATHATOM, MEPOBCKATOM. PACAPOCTPEHEHH ANBSRT-KANBIETOBHE
KAPSOHATHTH C BONXXACTOHNTOM, PPAHATOM, AKNECCOPHHYE HAONHEBHM
CHeHOM HN¥ pEpoxXmopoM, BuecTo RONOUHTOBNX PAIBATH XYTHANOPH-
TOBHNE KA4pPpGOHATHTH C AXIECCOPHNMA fepPOaHRWTOM, CTPOHIRANATON,
HUPKOHOM, PYTHENOM; NO3JRKE MAHTAHAHKEDVTORHE Jonuromnrtonne/
ZUAKK cOoxepxar CRHXE3IUT, XYAHXAT, ANABCORUT, SNWHNTOHMT, OGApHT,
GrpopRT, KpwoawT, wapkaswr, llo coorromenwp BaOTONOB B?Srlasﬁr
crpornvi mcex paasomRmiNocreY wepfoHaTHTOBR HMEeT PAVIARENFCE
NPOMCXOXIGHYE , M % = -4,14 - 7.00, 018 . +10.5 = +15.2. Toxo-
reHENE no Jefserpavuad W MEKPOSOHZOBHM WCCHE)OBAHEHAM FADSOHATH
KyTHOPOPMTOBOrO PAxa, cornacHo J.R. Goldsmith, D.L. Grat (1960)
¥PHCTANN¥A OBARKCE UPH TEMNepaTypax He BHme 500°C. Taxuu oipe-
aoM, B npexexax xpymHeldmwero XufivuHcxoro maccupa ArnAUTODHX HO-
POJ OfHAPYXEeHHW HATPWEBHE HK3KOMEBNREAWARBHENE KAPAOHATHTH B
ACCONMANRE C TUHPYARTAME ¥ JoumkpepHerawu, B cocrApe wepioma-
THTOB NO3gEEEe KAPOOHA&TH BHEepPEHE NPELCTARNEHH HE MATHEAVMBIBHH-
MH, & MAPIAHDOBECTHME PAINOBEJHOCTAMN.
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FFOURNMAHEANAN B TELFOTEP(ANBINY PYJIAX
M_H, Toeropozosa, Yocwaa, CCCP

B aoncoropyaENxT R CTRPATHAODMFHX MOTEMETATINYECKAX WEeCT0-
poxgenRayx ofimapyxen Reofn HNN A CETPOTEDMSTERNX PYN OA3IRT-
rinepfasuropull napareseanc vHHEPANOER - AMATET-THTAHOMATHETHT=
xpounnwuexn ALY, passvsAapmrNCA WA DARMWY CTARMAX PYAHOrO npoO-
neccn B mpeofpasypmriica MA OO RENX CTANFARY B ANATHT-MANHETHT-
mnsuernronNt /o pyTEroM, mefxorxcenow, ADATEAREATOY, PAENTOM/.
Ipoummmuenn gy, B OTAWTRE OT WANNATRAUACHWX XPOMETOB, XApAXTEe-
PESYDTCA MIMERYFROCTED COCTABA, WETRON FOFANETOCTED C ANDMO-
XPONMTOM B UeHTPEe ¥ MEPPEXPOMFTON B Xpaesod 9ACTR N BNCOKEME
Coae PEANNAM T :nmmcel]’Si /xo 22% /, Nn /go 7% /,In /ro 124/,
Ni /mo 5% /. Omm oSpaayor MANOMODPAFNE KPRACTATAN OXTAANPAYEC-
FOTO PAOGHYYCA B CPACTANNY C ANBAMTOM, ARKEPWTOM, MYCKOBHTOM
B XTOPATOM B WRANH-KADOOWAT-10N @ROMTIATORNT WETACOMATHTAX, JO-
KOANVAORNAHHEX B 30HAX PAVOMEANX DAANOMOR B 3O0AOTOPYARNX MOXAX
AWGO WAPORFORHE, SNAWNCOBRANNE 36DPHA BO BRPATIENWOCTH B JONO-
MFTE BUECTA C TAFWMA Xe OWPYIANME ASDHAWF KESDPNA, CRXONNEATPH-
POBAFRHHNME B ODPOTEAKOBEANNX CHOMAENMAX R EXONOMETE, RV MADNEM
CTPATNAOPMANG DONFYESTANARTECKN® npoABnerrs. [lorasama BOINOX-
HOCTH KPROTANAHSATFE 3THX MUAEPANOR, CYRTABNEXCE npexge TH-
AVTHAO MATMATHYECHEMH, PRAPOTEDMARNBRO-WATACOMATHTE CKRM MVTeM,

Anarnr-TNTAROMATHATHT -XDOMMIANETHARAA AcCCOUNANYA, O6HA-
PYEZNDAGMAA BHE CBASH C 6AANT-YALTPASA3IMTOBHME WADMATHTECKAMN
TONAMW, MOXET CHYEETE WARADANOrMoecKWy HFIEVATOPOM NPOMHNEION-
noro opyxewerna. Eé npmeyrcrsMe - rononrrrennEel xpurepnit »
NONB3Y PAYHWHHOrO MOAROPOROI N ®C  wRWKA DVIHOrO BemecCTBAa,

11 131b General Meeting IMA
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IBKCEHAT TPAIMTHUX NETMATHTUB B KOHCOMAAAPCBAMMHX
OBJIACTHAX AABIAZCHOTO CHIALUANIIO [OTCA

. Nerpos, M. PalMuona, T, “nunmona /Cowsn, hoxrapna/,
E. Koros, H. Tepemmaa, '!. llparrona Alocusn, CCCP/

B nerrpansEHT PACAHTORDACTANIMTACKAKX 30HAX MEePMATHTOBHT
XEA ONOro M3 Perdoros ANsuafCxOoro CRIATIATOND MOACA OOHADYXEH
A H3y4eH IBRCEHHMT, XOTOPNH accojumupyer ¢ wpapges, MEKPORAWHOM,
OTEIORNA30M, OPTHTOM, MATHETHTOM W MUPHTOMN.

MuHepan BHASARNETCHA B HOPME NPUAMATHIECKV X W TAGKRUATHX
KpECTANNOB, 06paaypmax rHeana pasuepow o 2-7 ou. [mer oro reM=
HOKOPHGUHEBHI , ®asow HepoOBRWIA, Anmeck cxonwornd, B crkovax npocaeg-
uMBAET KpacHwu. B orpaxemiom caere cepnd, E3aorpommuM, oxHOpOA~
Hut. Jlucnepcus orpsraressHo? cnocosmocrs paswa 16-15 %, veep-
roers 915 xr/uu®, vaensuwd sec - 4,704 r/ou .

Mumepar weraunmxren, TepuMyueCHAM ARATHION MpPH 720%¢ BHAB-
NEeH 3KIOTEePuUHULCRUM IhMexT, CBA2RAHEMY C Sr0 PACKPHCTATIM3ATW-
elt. lporaremnul no 1000°¢C smrcemur pocramamnmpaer AOMETAMERT -
HOE KPHCTAINMYECKOE COCTOAHdE,

PerrrenocrpyrrypHEe RCCrenosawnd W M3YYEHEE COCTARA 3B~
KCeHUTA MOKABANE, YTO Ero BeAVEWEM sneuswraue apranres Ti, b,
U, Y, BXOXAmHMN B CTPYKIYPHYD MOPUVAY. 70 MOABOTAET OTHECTH
MPHEDAN K CTOXTHM OKHCIAM PeAKUY, PAXMOAKTEFHNY W PeAHO3eMEenb-
HHX BNEMEHTOB,

Hadnropenwsauw mHax crpoenueM ¥ COCTABOM MEPMATHTOB, BRID-
YeHRAME B MEHEDANAX YOTAHOBIEHO, 910 3BKCEHAT OGHI O6PA3OBAN
OHEBMATONMTOBNM GADEAOM B VOTOBRHAX BNCOKOINO JABISHEA ® Teume-
PaTypH.




SAENCHNOCTE KRCAOTHO-OCHOBHMX CHOHCTR TPHPOREYX NTMHEAWLOB
OT XEVHAMA BUYRRATEUX OOPON .

AN, Fawgeen Aloewen/, M, Fensaroso-llamattorona /Cosms/,
0,0, Dopogace Moowea, CCCP/, N, Haupwoma, K. ¥onuessa
/Coansn, Lonrapms/

Ha popuepe paaga Gonraperny wecroporncusd mMRHENNROE B
yaprpacaskrax /lodpoxepny, fiwonwnu, loneso-Heweusae, Apawwo W
pa¥or censpo-sanarpoll Fern/ 2avoeHH KRCIOTHO-OCCHOBHHE CEOECTRA
TEYON MEHEPANOR 3TOrO TR /xpaumﬁnneannn, feppofieppRXPOMmILY =
HEAWENH, MATHETHTH, B TOM YHETe HREESh- ¥ TPULCONEPEAINE MATHE-
rHTH/ B CONOCTARAGNUM C XHUWAMOX BMONANMMX TOPOE. B ranecrne
MEPH R2NOTHO-OCEOBENX CBOMCTs Opanace peawwmEa Y], ApaApmAR-
CR BNEFTPOXRMMYECKEN TNOTERNWANOM coenmwenns /uwnepara/ W pupa-
EADMERCA B 3B BAR wraan/wont, OHA BNURCNANECHL KA¥ CPEINiS BE-
TMYEEE W3 SNerTPOXAMAYECKNX NMOTEeHNMANOB (rp/ XHEMRTUE CKEX axe-
MEHTOB, CHAArADMEX MEHEDAN, C YueTOu UX Baapuozelicreme p KpUC-
Tannruecrol pemerre, Uro mpaamuozelicTeMe CBOZETCHE K Ofpasopa-
HED SAEKTPOCTATHYECKOro MOTEeHnKANa, OfyCHanfuBaAnmero XMMRYEeCc-
Kyl CBA3EL B KPRCTanne. BenuuMHe sAeKTPOCTATHYECKONO NOTERNMA-
B BEYNCHIANACH C YHEeroM ISMhIeKTHAHHX AADENOB KAXJOTO KATHOHA M
BHMOHAE WM BX OPORTANBHENX pPammycos, Beawumnra Vo xMuUTECKHX DaNE~
MEHTOR ONPEenAnach KRAK {%%—. rxe E - sEeprus BANEHTHMX 2J€K-

TPOHOB, & n - WX wHCrO /ra¥mw ofpasow Y|, ABNTAETCR MAPOVANEHHM
NOTEHOHANOM SHEPrER BATeNTHNX oserrporos/. [lo cmoexy fuamuec-
KOMY CMNCAY WCKOMEN BEXWYRHA Y| cOOTBercrayer padore BHXOxa
anerrpora. Yeu weHIEe BEeNWUHHA 0N HTPCYMMAYECHONO MOTEHUNANS
uWHEpARA, TEeu OCHOBHES wWEepan, , naofopor, dew Goxrme T ,
TEM MHHEDAN NpOoHABIIAT fonee wxmenwe ceolerea.

PacuerH nokasasnw, qT0 BCE MEHEDANH HESEBHCHMO OT MECTO-
POXJEHNA POPMMPOBANNCE B OCHOBHWX yCIOBMAX. SHAUEHHA Y| OTAeNb-
ENX PPyNn MEHEDPANO® GAWAKA E BADEEDYDT B CIeNyDmEX Opejeaax:

- P MAPMATHYECKEX XPOMNNEHENHJAX HAHGONEe HW3KWE B3HAYEe-
HEf F] XBPAKTEPHH AAA ANPMOXPOMETOB /4,56 3B ®Wam ~
105 xwan/wons/; HECKOAFRO BHWE OHR y XDOMNEKOTETOB /B CpPegmex
4,60 op mam ~o 106 xxan/uors/; HAmGONEE BHCOXWE BHATEHMA Ny
MArHOXPOMETOB /B cpezmewm 4,65 op mam ~ 107 xxan/wonsn/.
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= BC® MOCTMArWATLISORRE RAWHONWAN ofpasomsamer a
RAGNOTHHY VQIONRAX: ¥ POM- B BFERSARCONADEANRAY WADNROTHTON
mexur p npegenax 4,86 - 4,98 33 /112,12 - 114,89 grus/wons
Anf HEPPOYEPPRXPOMENINENEOR FAABAMNBASTCHE ONpPeleNONRan -
ReHORA BOAPACTANRE || C 7TReARGeTPew CONED¥ARAA Pe’t /n .
BETCTBYDEWM yuemswemmewm Cr/ - or 4,78 ap /110,27 wwan/wors
RO 4,98 ap /114,89 wwan/wons /.

- T| warmermron cocrasnser » cpegmen 5,00 o
/ ~ 116 xran/wons /.




O HOREMOPSRIUE Bn504
T.A. Coampawepa, M,T. Iuuurpora-Iri vora, Cofur, Boxrapus

Cvasgar dapra wanecTeNd wax nprpopsHM uinepar 6apueT IO
11509C amwsercn Towfuwecymy. [Py HoVWeNEM CUOYFMX YEHEPANOO6 -
PASORSTENBFHX MPOT2CCOR NPH BHOOKEY TEMNEPATVPAX € YWECTHEN
cynbplara GAPHE HEOOXOHNMMW NHAHHA O €r0 moNuNOpPdIHNX npespame-
uiAx. B aureparype CymecreyrT mPOTHBOPERuBNE nawnte, B rewro-
TOPNX PaO6OTAX NPHEONAT, w10 Poubuveckud cyvaptar dapus nepexo-
K¥T B KyGHuecrkM, 8 B RPYTEX - B VOHORNEHANY.

C posomer woOwmnawCHON weTORN¥Y WIVEEeH MONMUGPRERY CYXNb-
para 6apun, lawune ATA porppeppurd vovpeperypy nenUKOpPhEOTo
NpespaEesEs npu 1150°C. Meyopavi ®pyoranrconrTuvecroro ¥ POHT-
reHorpadRwa crOr0 AHANMAOR ICGISZODAHN TOPYRuCCKMe obfpadorar-
HHe ofpaand poxfAuecxoro Cynrhara 68PZ# » revnepaTYPHON UH-
repeane ¢ 1150° no 1350°C wepes 50° ¥ vacrepriuecko¥ mHrepr-
volt or 5 ne 20 uwacow, Cuarn HK-cnoawrpn norromenus neex ofpan-
nos,

Bee ®couanopEHENA MOKARANM, WIL nOGTEe 1150“0 poubyrep-
¥ull cyasdar Saprs nepexor¥T B EPYTIT FPUCTANNVUCCKYD YOERRAL-
Kenap 6oree HWsmeN CHYVeTERL, BePOATHO womHCowavnmOM, wew He
NOTEEPENIOCE CYMECTROBARLE KyOHuaCKON wONZSRKATUN CYILTERTE
6apEe EuE YOIOBEM DNYOESIOHMNY MHEUY SHCREpXUcHTA, CHoneprYer-
TAJPHNE XKAHHNE nOSHOXADY YPBEPERAT, TIO0 NONLVOPIHCE NTeRDARA-
une cynptara 6aApEE OTHOCHTCA ¥ TLNY Cvemerus,
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OCOSERHOCTH [OBEIEHHA SAEMEHTOB-IPUMECER
BO &I DOPUTAX MOHTOIHK
B. Tymandaap, Yrar-Barop, Mouronns

Heanenonawo orono 400 ndpazanon favornra w3 50 wecropox-
nerErd pasawqmEoro reneamen MHP, » woropux yeranomnero H0 ane-
ueETOR-nDANeceh, Onpanenenne M xONRoeCTBANHAA ONSHFE MOAWDAR
aneuMeRATOR-NPRMECEd BO TNPOPRTAX MOABCAWIN KAACCRAMZWPORATS BX
no HOopuMAM HATOENSHNWA,

CrpyrmypHHe axevedrH-NPAVACH MORDA3ATANTCH HA MAOAANECHT
HHE /Sr2+,nn2*,002+,ﬂu2+.V2+, Dy°* @ 1p./ W neveponateHDHNE
/Y3+,Gﬂ3+,‘£‘e3+,0r3+ noap./. ToeranAme fonpoOnOTIADTCA POMNER-
CANMORANME nowawn{F-.Ug',O", Nat @ ap./ m aorereEMun nen-
rpaun rvuna paxamcuw /VE,2VE,Vea,2Vea/ ann ancw-pomawn,

BHECTDYRTVDHHE SARMAHTH-MPRECE HAZONATCH B TREEDAHT RKAD:
qeRWAX MHOPONHOTO “wmHepara /Si,Al,0,Fe,lig w xp./, BO BRArue=
BuAx Smryuon /C,H,5,N ®m ap./ m 80 BRAneeHHAX MPHADANOOE DA~
ayPmMAX CPejy DPACHAABHOTO, PAADBONO W RONHO-EXRAKONO COCTABA
/Ne,KX,51,Fe,C0,,50,,C1 # nr./. Yaxgas ®ma atwx SOPM HAXOENE-
HAA SNEMeHTOR-mpAveced RO ArropwTax OovaaManeTcds TRAOOwODdHON
AR OUPENANAHANY PORATWARCIEY TANOD AAPOPFTORON MWHEPANVIANVE.

Taruu ofpasoM, WHAMKATODHHEMYW ARTAYTCA HE TOTBRKO CAMR DJe:
MEHRTH, HO WM MOPMH ¥x RExOxnewns, Hamfonee wyncraErensuoll Sop-
MOl ARNADTCA NSMEKTHHE NRHTPN, ONYCINBICNANE IMEMOHTAMM 1MEpPe=
ueHrAol PANEHTROCTH B TPRAYDUWME JOKANEHYD ® CTATHCTVICCHYD
KOMMSHCAURD AapAna.

Yeranonneno, TAREE XAPANTODHAR TOHISHANNA WAMEHSHWA CAM-
werpun Snrzalimero OxpyXeHNA AGPDOMAPHWTHHX SNAMAHTOB-NpAMecolt
BO dnnopmrax or Evaxed x Bhcmel B exMHOM remeTHOeCHOM DPHAY:
TPAHAT ~ TMErMATHT - rpeﬁaea - PYRAHAEA XANA - TMOCTPYLANE XUJIH.
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TLOCROPSISY XPOUMGLKIZIOB B DEINTSARETAR
.11, HNaprpwn, B.0. Asmwon, Cponamomer, CCCP

Ha oceEnpe OFCSMENNA NOFANX N0 TP-WAvy XPOVAOUHeTUAOR ua
THOEPAA3aANTOR, HAYTAHAA AX “PROTATIOTRVEN, TATCrsunsracrrx

caolferes ¥ aponran rOpPDoOnTANVOnTLY cam el "E"'J’::"' ¥ gorARTANNM
CHOPMYNVPORANN TUHOMOPAHNE [DUANAKK, COTIACGEO YOTOPWY RECHh
mapovuil NEANATON COCTNPOR MPTPONFHMX MAFTATEIsn O¥AY J0CE ROA=-

MOXHHM CRECTW ¥ H2CYONBKHM TIYTTAM,
AYETCH OTIPETANAIHNT WATONO'Y =nwpy TNrIHN“0R,

¥0 onRoil, ronrpeTEON RCCOTVATRY VIRTDAOCHCR®HWT
xapmux P=-T yercang pfntaopanra grosmmreeseion

= HAOHOORICINE VAP~

ATpAn POTINA XAPAYIODV -
CnoY CTROTTHX TOMB=

‘opon E orra-
Jratn /e

HAAUANHETHE C HUTWAM OC-

AapwEarves TutaARa parHe -

JupH ansmerornopol! ac-
conyaAniRE C ponphagste-
rrey. ¥a pHeorOxXPOVEC.

vyn, "arveroaye” f1.a/
B BHCOWOTAMHONOMUOTYT,
"rapudyprarorye” 1,4/
PAsHCBEANC CTY,
novopfENEe OPRARNKR arcH .

royn- _ Tyero warvoron B arelire
i T4 Cr Al Pe'? Pe'- Lg
1.8. 0.058 11,54 7,86 0,55 3,92 4,08
1,6, 0,03 (,00 8,57 0,40:3,04 4,%6
1.8, 0,04 7,00 R,37 0,50 2,%i 5,10
1,0, 0,24 8,46 §,00 2,10 1,57 6,27
2. 0,11 11,28 2,56 %,06 4,17 7. 43
Aim,, DAR 9 th & oaT .00 580 X
Pos ru- 8.8, 0,74 12,78 2,00 0,80 6,90 1,10

PRV BYARP XDOMMOFHATRSN W goantonreonpy avsneoptM epefinprp-
ros /1.8/ w n Sannnnraxr /1.0/; ;
= BHCOKOOVHCNHA fenpEmTIERTETH 700X ~“YERT-YIHEONHDONCe-

puTorol accomark! roocnpvarpanel w onrarro~ /2/:
= BEPPOMIFFETUTN CTPATHIOPNMHENY FOULTAKCOD TONON € RNCO-
xuu coneprammen rvrana /1.a/. Mo genory paty nprimaror ¥ apol
rpynne GABAKM XPCHMIVECNKAN vAveprsHx <ercopprron /3.6/.
Heravophvge OrRe ODOTACCON MDUROMAT ¥ TUINTOTEHEAR TR .ONODPH-
HHX UPM3NAFOR, & ETUNATE] B ATRX CIVMERY OTRETACT 70 COCTARY

XPOMMATHETITY ¥ MATHOW TY.
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TEXEINE MHEEPAIN B [ECKAX FEHOBOATAPCHOTO NENBOA
B. llperxosa-Tonesa, Borrapes

CmexTp uMEHepaxom rexenol MPAKNUE MECHOB WENRHA ABIAET-
CH OTpaxeHMeM ocofeHHoCTel nurapmel cymm ¥ EpUTEpEEM OAH B3 -
Yuenus npomneccos HOPUMPOBAEEA OCAJNKOR W HAKONMAEHAAR B HAX OpPO-
MHNTEeRO-BAXHENX MWHHepanos., CroxrHe reouophonormuecume yCOIOBHA
B necrpora mopox CraponnamruHCKOW CrpyctvpHOW aowmn u CpejpHO-
ropus OrpaEMTRBAnT PA3NPOCTPAHEHVE W (ADURABNEHNE OCOGEHHOCTH
neckos. B ceseprol wacrm palfoEE NECKE AARNMADT AHAUYRNTENSHHE
NPOCTPAHCTBA, & B DYHOM - OfODPMADT Y3XYD nomocy Buoas 6epe-
ropoft aupvm. TpamyroMespuae crue XAPARTEPUCTAKH HECKOR MAMEGHA-
DTCA B MOPHCTOM HEANPABJIGHNE ¥ B PMPAREUIAX CTDATHIPANMYIE CKEX
KOMMIEXCOB. MEBepaxoruueck#y COCTAR RAPHPYET COT HBADNEBMXY XO
NONMUMKTOBHX, 8 PO3PACTEL - OT AXEMETHEN 10 HOBOCBHCHHA,

Ha ycrarosaeHEux 42 MUEEDANOR CAMHE DPACHPOCTDAHEHHHE
"nopopoolpazyomEe” ¥ PYRHHE MUHEPARH, WKOTOPHE XAPDARTEDRIEpPY-
pT Beck o6reu rexenofl dparnum. OcHOnENE WEPTH WX JOKLIHARTUY
W AKKYMYNANUE, CBASAHH C COOTBECTBYDNEMMN DTANAMN MWHEDANOTH-
gecroll guddeperpmanEN ¥ THOOM GEPErCROINQ YTECTHEA.

Haywena wacrora, pACHPEeISIEHEEe W COCTAR TEXETNX MUHEpPa-
JNIOB B ARCTANHHOM HAGDABIEENME ¥ ™ BDeMeny /p crparurpafruec-
HEX RKOMIIEKCOB pasanmWusorc rospacra/. Chaenamo uuwepasoruuec-
xoe pafloEMPOBABME MECKROn fonee nepenexrtuanod ofracre /He-
cedp - Byprac/. Bunenenmn orexymue TepETE@HHO-MWHEPANOrUYECKUE
aconMan®E¥: MEPOXCEN - aupubon - rpamarosas /Buume, Axenol/;
OMPOKCER - MAPHEeTHT - raayxomarosas /Axenoll/; nWpokcen -
uyckosurosan /Coaomnon/; wyckoswr - anaruronas /Macnern woc,
uenxosonse/; DYINENE ArperarH - WUYCKOBWT - n#pronosas Alacren
HOC, PAYGOHOBORHANA qacqs/; OUPORCEH - TJIAYKOHWT - PPAHATOBAA
/lipunopexo, Kurem/; DYRHNE arperary - MUPOKCEH - AMPUOONODAS
Anaypun/,

CnenedEuecras nepepadoTKa PEYHHXY MANEECOR AOBENS K O6-
pasopaEM® pocchned B yromnemnoldl monrmme pexn Axenol
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COCTAB M HOVEHKIATYEA JWTFUIOHANBHO-CKAJNEHOOIPUUECKUX KaFBOEATOB
J.K., fixomrosa, A.I, I'pyaes, Yockpa, CCCP

EpSopxs ma OxHOM THCAYH OOYSAMKOBAHHHX XWMMUSCKHX BHEANE-
308 AUTPHPOHANBHO-CKANSHOS IPHYECKEX HADSOHATOB PPYNON HAXBOR-
ra ofpedoraun ma DHM V-222 m rpagonocrpoErene "Arxac"., Pesymnb-
TATH NPEJCTABAEHN B BEXE TPEYrONERHHX cawerMi rerpasjgpa
Mg~Fe-lMn-Ca ¢ ocrHopamweu Mg-Fe-~ln.

lNoxreepxaer mHeorpeuwuenHni E3oMODY¥3IM B PELY Poco3-u5003.
OTHOCENEUYCE ¥ @XFROMY MWEeDANEHOWY BRNY, NPSACTABIOHAOMY B
npupoanol of cramopke TpPeud pPesHOBMIROCTEWM - OpelHepmnrow, wa-
aureEON /mmcrowesnrTow/ W CRAGDOMNEsVTOM, XADAKFEDHWME XA BIOX-
He OmpefelSHHHX OPONeCCOB MWHEDPanoOfPA3OBAHHE W COOTBETCTRYD-
mEX Mecropoxnenmil.

B pany i"vacclj---l.:nco3 3A0¥KCHDOBAHN ABA PA3IPHSA CMECHMOCTH,
OrpREMTWBEDNYe xeneamcrud popoxposzmr (mo 30% Facojj.o@epomue-
pur (40-60% Fef103)n wapraucupeponnesnr(no 25% l!n003).

Prgu HgCOB-MnGOJ, 03003-5‘3003. GaCOB—MchBl 03003—&1003 cpenu
OPEPORHEX ofpasosaHul yapawrepuayerca rpallHe OrpARRYERHHM
H3OMOPHA3 MOM ,
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SOMOKPHIGK IN SULPHATE LIkphALL OF siVALLLD HETLLS
S. Aslunisn, Gir. Saluvev, wofis, Bulguria
L cryetallochenicnl analysis of sulphete minerals of the
type LeBO4.nH20 is mede, The subject of study sre the sulphates

of Np2t, MnZ*, Fe?*, Co?*, ni%*, cu®t, Znft. It ic demonstra~t
ted that the differences in chemic¢al minerzl types with equal

number of erystallization weter molecules depend on the condi=
tions of Tormction while the differences in the etructures wi-
thin g given eiemical type of mincrals are related to the elec=
tron confipurations of the metul ieons. The existence or non-

existence of s given crystallohydrate (e mineral, respectivelyﬁ
ip besed upon the electron confipurations of metal ions. o

The tempercture limite of stability of the resprciive sul=
phoubte winerels cre determiined from the solubility nol therus
of the Le304 - H20 binary systems.

fnd "}

the types HeSO4 - Mc'504 - Hy0 end me504 - H?504 - #H50, contai=
ning the respective bivalent metal ions, and of the resuluri-
ties found for caleulation of their distribvtion coefficients,
08 well as on the bnais of the dehydretationproceccee in the
presence of 1{2.'!:0‘1 the limits sre predicted within which the Me/Me?
retio can vary in a given mincrel.

4 relationship expressing the dependence of tho zulphuta-'
minerels' composition on the conditiors of their formotion-
temperature, composition =nd pH of the sgolution from which they
crystellize~ is proposed.

(n the hasis of nn exlrusiive study of ternary cystoms of

170



APATITES OF ROGALAND, S.W. NORWAY: SOME FH SICOCHEMICAL
PROFBRTIES

A. Beumer, D, Lapraz, Nice (France), J.C. Duchesne, Liege
(Belgique), W.k. Klee, Karlsruhe (FRG)

After the studies of Roelendts et Duchesne (1979) on the
rare carth elements's evolution of the apatites and on the
coexisting plegioclase at three levels of the Bjerkrem-Sogndal
leyered lopolith, we present the experimentasl data obtained
by microprobe-analyses, H.X. diffraction, I1.R. spectrometry
and thernoluminescence (T.L.) of the apstites.

The F contents are next to 3.4% instead of 3,77% (calcu-
lated value for the pure fluorapatite) and C1l percentages are
0,05%. The k.X. diffraction and I.R. spectrometry determina-
tions confirm the presence of OH in the structure. The para-
meters of cell obtained by Seemen Folhing method are:
a=29,371 2% 0.0064 and ¢ = 6.882 % 0,004% end the I.R. spect-
rum shows the presence of the 0-H stretching and bending
bends at 3573 en™! and 740 cm™" respectively. These two bands
are caracteristic of OH ions disperse in a chain meinly of
F.(Freund a, XKnobel, 1977). The thermoluminescence properties
of these apatite samples are studied between 77 and 650K after
X irraciation or U.V, irradiation and the spectral analyses
are realized beiween 250 and 800 nm. After X irradiation the
principal peaks are 175, 500 and 555K temperatures.

The spectral analyses show that the main activators of
the T.L. emission are Mn°' and Ce " ions. After U.V, 253.7 mm
the Eu emlssion is detected in the main peak at 500K. but
the Eu3+ emission is not observed. The europium content (Eu2+
and Eu3*) is included between 20 and 35 ppm for the different
apatites (rytm. III to V). The T.L. results seem to indicate
that the negative europium anomaly is due to the important
En2+/Eu3+ ratio in the magma if we suppose that the partition
coaff%:ient of En2+ is smaller than the partition coefficient
of Eu~" . :

Freund, F., Knobel, R.M. (1977). J. Chem. Soc. Dalton Trans.
1136-1140. y
Roelandts, I., Duchesme, J.C. (1979). Origin and distribution
of the elements. Editor L.H. Ahrens. 199-211.
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THE PHOSPHATIC PARAGENESIS IN THi PALEOKARST OF "PHOSPHORITES
DU QUERCY"™ (FRANCE): MINERALOGY AND EVOLUTION
Y. Billaud, M. Boudeulle, Villeurbanne, France

The paleokarst of the "Phosphorites du Quercy" is developed
in the "Causse de Limogne", a plateau of jurassic limestones
which constitutes a part of the north-east border of "Bassin
Aquitain" (8W France). Discovered in 1865, it has been inten-
sely worked during thirty years, lioreover, this exploitation
leaded to the discovery of a rich fossil material the age of
which renged from upper eocene to middle oligocene.

The phosphate samples collected in a hundred ol old exploita-
tions have been studied in the laboratory by X-Ray diffrac-
tion, electron microscopy (SEM and CTEM) and diffraction,
I.R. spectroscopy, D.T.A. and geochemistry. The results show:
- A primery deposit of micro-crystalline apatites It has been
formed by a replacement process of the enclosing carbonates
end by concretionment. It constitutes the major part of the
phosphate deposits. The apctite unit-cell dimensions are in-
termediate between those of hydroxyspatite and carbenate hy-
droxyapatite,

- Two types of evolution: 1) Towards apatites which unit-cell
parameters ranged from those of fluorapatite to those of car-
bonate fluorapatite. 2) Either the formation of sluminium
phosphates: Crandallite, Caﬁls(P04)2(0H)5H20 end Perhamite,

a new calcium aluminium silicophosphate, recently described,
with the composition 3Ca0 3.5A1203 3810, 21’205 18H,0. The
occurrence of one of these minerals or their association ap-
peaers linked at the asprtite abundance in or near by the ar-
gillaceous fillings. This observetion and tunose made by SEM,
CTEM &and electron microdiffraction allow us to propese the
following scheme: The perhamite would be a precursor of cran-
dallite in the reaction of apatite with kasolinite. The alumi-
nium phosphate parageneses would be controlled by the phosphe-
rus availability in the environment.
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THE ANALYTICAL MODIFICATION OF THE WINCHELL

DIAGRAK APPLIED TO THE SPINEL SERIES

W.G.R. de Camargo, J.B. Madureira Filho, L.A.R. de Camargo,
Séo Paulo, SP, Brasil

In a previous communication (An enslyticel modification
of Winchell diagram for determination, of garnet composition,
XII International Congress of Crystallogrephy, Ottawa, Canada,
1981) the authors used a tridimensionel analytical diagram
constructed with the constants Ad, n, and D, for determina-
tion of garnet composition,

Thie paper concerns with the application of the similar
procedure to the aluminous spinel series {mostly transparent
spinels) made up by the four end-members:

a (k) Adh) n D
Spinel MgAl,0, 8,103 0,903 1,719 3,55
Hercynite FDA1204 8,135 0,887 1,835 4,40
Gahnite MnAl,0, 8,080 0,904 1,805 4,62

Galaxite Ihhlaoi 8,280 0,844 1,920 4,04
where Ad = d(10?§) quartz - d(311) spinel.

The interplaner spacing d(311) represents the more inten-
se Bragg reflexion of the spinel powder diagram, and-d(1011)
is the interplanar spacing of quartz used as internal stan-
dard.

By plotting the above constants in a reference system of
three axes X,Y,Z, the result is the construction of an asym—
mebrical tetrahedron in space, limited by 4 planes, whose
equations may be reached by the general matrix expression:

x y Z 1
ad n' D! 1
ad' ntt Dt 1| = 0(1)
Adrre nt'rt Dpree 1

Similerly, 4 equations may be calculated out from expres-
sion (1), by epplying the numerical values of Ad, n, end
D, as stated above,
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Being two equations gicultaneously satisfied, the plott-
ed point lies on an edge of the tetrahedron, end the cowposi=
tion is = binury one. Three satisfied equations lead to & pure
end-member (vertices of the tetrahedron). 4 '

If just one equation AX + By + Cz + D = 0 is satisfied,
the spinel composition is a three-component spinel, where X, ¥,
%z are the experimental data of & given sample (the wolecular
composition of the spinel mey be determined in separete equil -
teral diugrems).

However, when AX + By + Cz + D# 0, the point x, ¥, 2%, lies
inside the tetrehedron, the composition represents a four-com=
ponent spinel, whose proportions could be determined in & sepas
rete quadrangular equileteral diugrem. |

Sponsored by FArLLE and ClFqg
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THE INLHALOGICAL STUDLES OF THE URANTUL VEIN
TYre TOGeTHER WITH SULFIDLS PARAGLNeSES IN IAN
M, R, Espahbed, Teheran, lran

Different nineralogical phases have been already distin-
guished during radioactive mineral investigation in some sul-
Tide deposits of Iran, especially in Neichabur turquoise mine
situated in NE of the country (Khorasan province) just in
southern flanc of the Binalud range. Also the Telmessi mine in
Anzrak region located in Central Iran, north of Kaiin has a
large amd well distributed metallogenic zone in connection to
Alpine orogeny, the uranium prospection demonstrated different
stages of mineralogical zounality due to hydrothermal activi-
ties first and then affected by supergene solutions. In the
turquoise mine one could observe the uranium oxides in the
form of sooty pitchblende in uisseminated primary pyrite asso-
ciated with chalcopyrite. This uraniuu tetravelent has chan-
ged subsequently into secondary minerals among which autunite
and haiweeite are dominant. This mineralization together with
turquoise in separate geochemical environment has accured in
Eocene trachyte and trachy andesite. In Anarak region, the
uranium minerals typicaly have been observed in the form of
pitchblende spherolites and coffinite in hypogene zone of the
andesite porphyrite associated with Cu, Ni, Co sulfides accom-
panying quartz-hematite parsgeneses. This pitchblende later
on has been affected by an epigenic alteration and changed
"into parapitchblende and finaly has produced the secondary
uranium ersenides as well as sutunite.
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PHOSPHATES WINERALS ASSOCIATION FROM PHOSPHOLITHINIFEROUS
FLGHATITES IN "TROIS SEIGNEURS KASSIF" (ARIEGE) -
PYRENEES - FRANCE

Fr, Fontan, F. Monchoux, Toulouse, Trance

Beryl-bearing pegmatites Trom the “Mas‘if des Trols-Sei-
pieurs" were studied by de Gramont et sl. 1967‘ . However
iithiniferous phosphates occurrences have been recognized ten
years after in the Pyrenees pegmetites. The greatest diversity
of minerals is exhibited in the "Trois-Seigneurs" pegmatites,
compared with the four lithiniferous phosphates-bearing maseif
of the Pyrenees: verious columbo-tantelates and & hafnifercua
zircon (26% Hf02} accompaguying the phosphates weire described
(see Fontan et rl. 1980 and references therein)( ). In these
pegmatites all the primery phosphates (graftonite, ferrisick-
lerite, marcopside, allusudite) show anomalous high Mg-con~
tents; it should be pointed that this seems to be & common
feature of the Pyrenees pegmeatites, perticulary In the Trois
Seigneurs Massif. Another feature is the high Na-content of
the alluaudite (vp to 10% wt) mineral which is described for
the first time in the Pyrenees: graftonite also contains up
to 5% Haao wt. The other phoasphates associated are: vivianite,
Jjahnsite, rockbridgeite, heterosite, mitridatite, whitmoreite
and lazulite (this latter one described for the first time in
France).

The two geological conclusions of the study of the "Massif
des Trols Seigneurs" pegmetite an extension of the phospho-
lithiniferous district of the Pyreneces towards the West (de
Gramont et al., 1968) 3) and on the other hand existence of an
magnesium anomalous in the Pyrenees.

(1) de Gramont, X., P, Monchoux, F. Tollon (1967). - Bull.
Soc. Hist. Nat. Toulouse t. 103, fasc. 1-2,

(2) Fonten, F., P. Monchoux, F. Autefage (1980). - Bull. Mi-
neral. t. 103, 88-91,

(3) de Gramont, X., P. Monchoux, B. Passaqui, F. Permingeat,

F. Tollon (1968), = C.R. Acad. Sc. Peris t. 266-997-
1000.
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MINERAL CHARACTERIZATION OF VARLAMOFFITE AT LOGROSAN, SPAIN
M.A. Hoyos, J. Casas, J. Guijarro, lladrid, Spain

The occurrence of varlamoffite from Logrosan (Spain)
wnpociated to stennite and cassiterite is described and the
results of chemical snalysis X-ray powder diffraction and
infra-red spectrographic analysis are presented.

The grenitic intrusion of Logrosan is crossed by four suc-
onesive veiln systems with different composition. The third
peneration of velns sometimes produces in the nost rock a
greisen, both mineralized with the following assemblage: stan-
nite, arsenopyrite, cassiterite, sphalerite and chalcopyrite
und lesser amounts of maercaeite, pyrrhotine and molybdenite,

The varlamoffite is loceted in stockwerks of quartz and
It is surrounding both the stannite and cassiterite grains
no a canary-yellow clay like powder. Under microscope it dis-
plays a waxy lustre and is often clavely intermixed with fi-
ne-grained granular quartz.

The X-ray powder diffraction of the varlamoffite revea-
led a set of broad lines essentially the sume as the most pro-
minent lines of the cassiterite pattern.

The infra-red spectrum of the Logrosan varlamoffite shows
u broed OH frequency sthetch of 3.440 cm™' very similar to
that of other varlemoffite reported by Phillips (1966) and
Paylor (1970), this suggests that there are hydrogen bonds.

It is remarkable too the presence of broad 0-Sn and O-Fe fre-
quency sthetch of 477,540 and 645 cm™ .

The verlamoffite showsa strong spatiel association with
utennite, this suggests that it is a secondary mineral resul-
ting from the attack of meteoric waters on stannite. The asso-
vietion with cassiterite primary crystals also suggests and hy-
pogene replacement mineral.

14 15th General Meeting IMA 177




HNEW DATA Ol THE COMPOSITIUN OF FERRITIC PH&SE? 9
IN IROK-ORE AGGLOMERATEL
I.7., Tvenov, Sofis, Bulgaria
The iron-ore agglomnerate ig a complicated polyphise pros
duct obtained when during preparation for blact-furnace pro
sing poor ores and couceatrates are sintered. The ferrites, re
presented by "Nagnetite® and Calcium aluminate ferrites congtls
tute its basic phases, The phase compogition and crystalliza=
tion equilibrium conditions have been clarified when exami '“f
the ternary system CaO-Al.0 —1&203. The esgglomerate obtained
when the "Kremikovisy" pol ‘comporent limonite ore participates)
is characterized by its original chemical and phase composi
due to the typouworphic of the elements-bariwn and menganeses
Three different ferritic phases nave been established in it.
They are complex solia solutions on the basis of en inverse anl
a heavily deformed spinel structure. The ferritic phase chemi
cal composition obtained by means of an X-rey microanalyser
as follows: _
a/ "hegnetite"- /Fe,Mn,Lg,Ca/F9204. ,
b/ Calcium aluminate ferrite /hkudnevite/- /Ca,lin,lg//Fe,Al,S51i/,
¢/ Barium-langenese ferrite- /Ba.Lu.Ga//Fe,Al/501o.
The last phase was established [for the Tirst time but foI
the time being its chemical equivalent CaF06010 is only hypotjﬁ
tical.

Quantitative data concerning the chemical couposition, :

been obtained. The powder X-ray diagrem confirms its members:fﬂ
of the Calcium aluminate-ferrites' group. The new phase associl
tes with ferritic pheses similer in composition, structure and
properties cen be mccounted for by the greatly unhomogenious
agglomerate melt and nonequilibrium crystellization.



PHOSPILATE MINEKALIZATION wie THs LiiHIEVO WINING DISERICT
(EASTERN (GODOYE HOUNTATHS)
A. Kunov, M. Velinova, L. Punev, Sofia, Bulgaria

In the Lastern ithodope Puleogene denression among lov-
and mediwmtempernture endogene mnd supergene chenged voleunic
rocks of the Spelilevo adning district there hove been discove-
red and esteblished with X-ruy structural, chexricel, optical,
differenilel-thernnl und other snalyces the Tollowing phospha-
te miuercls: wevellite, variscite, turouoise, pyromorphite snd
vivianite. The most widely found wineral is wavellite;
turquoise and vaviscite vre found more rerely; the quentity of
pyrouorphite is inconsider: ble, while vivianite forwed sporn-
dically. The phosphate mincralizotion is counected moinly to
subequeaturial infrectiong. The obsgerved teuwporal correlutions
buetween turquoise, wavellite and variscite define the latter
two minerels ws later formetions,.

The phosphate iineralizction is spatially connectbed with
ptructure foruation infructions snd ore wmenifestetions (with
prevalence of lead-zink cherncter).



CRYSTAL STHRUCTURES OF NiW NATURAL PHUSPHATES OF !
NASTROPHITE NsSr(P04}.9H20 AND NaBa(P04).BH20

Yu.A. Malinovsky, S.V. Baturin, N.V, Belov,
Moscow, USSR

The X-ray structurel investigation of two new hydrous
phoaphates of sodium, berium and strontium -~ nastrophite
NaSr(PO ¥e +9H,0 and huﬂu(?o Yo 9H,0 (CAD-AF autodiffractometer,

)Mo, 9¢40°, correspondingly, 433 and 615 independent ref-
lexes I > 3 ¢ (I), heavy atom method, LSK in anisotropic ap=- '
proximation to R=3,8 and 4,0%) has been carried out, The cryas-
tals of isostructural phosphetes, nastrophite and
HaBa(P04).9H20 are cubic, &=10,559 (I) and 10,7116 (9) &4
V3177,2 i3 and 1229,1 §3, 0 cal.®»05 and 2,24 gr/cm3. reapec=
tively, Fd.P2 3, z=4.

The structure of minerals is formed of polyhedra of thres
sorts: irregular Sr(Ba) nine-vertex figures, Na-octahedra and
{PO4)-tetrahedra. Each (Sr,Ba)-polyhedron shares edges with
three Na~octahedra and vice versa. Being joined in this way,
Na and Ba(Sr) polyhedra form a skeletal framework in which
the spiral chains of altermating nine-vertex polyhedra and
octehedra cen be separated out. The sturcture contains wide
channels with the shortest diameter of 2,6 A. Phosphorus te-
trahedra occupy spacious niches (of 6 A in dismeter) in the
walls of these channels. The tetrahedra are linked with large-
cation framework of the structure through water molecules by
the H-bond system. The weak linkege of (P04)-tetrshedron with
the large-cation basis of the structure, its relative mobili-
ty (O atoms of the tetrahedron are disodered) explain rather
a weak stability of these minerals.
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MINERAL FARAGENLESISES OF LLW TIFPES TLIN ORES
i it. derehukova, A.B. Yevliovsky, loscow, ULSH

1. In eddition to the usual cesciterite ores there were
found new types of oxes with tin in minerels-concentrators,
with polymineral forms and its secondary minercls. In these
types of ores cassiterite ic either ebsent of present with
other tin minerels of great practical significance, which were
poorly known before and discovered for the first time.

2. Ores with tin ninerales-concentraetors were formed in
conditions of high temperatures and & bif raised alkalescence
in connecticn with autometesomatic albitizetion of orebearing
grznites or under fthe influence of remaining solutions on wall
cerbonic rocka and skarns. Tin is concerntrated in iron varie-
ties of recrystellized garnets end pyroxenes anphibole and lud-
wigite where it is reprecented by smallest greines of hydro-
stannates, celcium silicates and cassiferife.

3. Ores with polymineral forms of tin are formed in con-
ditions of avercge temperatvres ard high setivity relative acid
nyarotermal solutions, wich riakes possible broad development
of metesomatism during ore accumulction in different rocks and
great diversification of wineral parsgenesiges ang forms of a
runiber of elements. Tin in limestones is reprerented by nor-
denskioldine and cassiterite with fluorite-borosilicate nine=
relization; in dolomites - by gulsite with hondrodite and boro-
pilicate; in aluminosilicate =nd corbonic rocks - by cassite~-
rite, stannite, Tranckeite, oksrtite, tillite with chalcopyrite
. arsenopyrite-galena~sphelerite mineralization.

4. Jves with secondory tin minerals, which are represen-
ted by a new group of different hydrostenneteu vnd varlamoffi-
tes of variable composition, chirecterised by even more diverse
paragenezes,which aprearcd as a result of transformation ¢f pri-
nary ores with sulfostannate, sulfides and »orates of tin in
condition of different nobility of the elerents.
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GEOLOGY AND MINERALOGY OF THENARDITE (Ha2304) DEPOSITS
OF BEIDA LAKE, WADI E1-NATRUN, LGYPT
F.M. Nekhle, S.A. Saleh, N.L. Gad, Cairc, Egypt

Beida lake 1e one of the big lekes occurring in Wedi El=~
Natrun depression which is located at about 80 km west of the
Nile Delta in the northern part of the Western Desert. Area
of the lake is about 1.2 km2 and it is completely dry during
July and August. The lake is covered by a superficial layer
of rook salt which is usually associated with wind blown sends
particularly in its southern perte. The thenardite deposit ie
lenticular in shape with its longer exis extending for sbout
1.5 km in the east-west direction, while its shorter axis ia
extending for about 800 m in the north-south direction. The
deposit is overlain by a thin layer of helite and underlein
by black clayey meteriel. The thicknese of thenerdite hed va-
ries within wide limits but it gradually intreases from cen=- 1
tre of the lake towards the southern and westernm perts where
the deposit ranges from 1.5 to 2.5 m in thickness. Probable
reserves of thenardite are estimated to be about 1,100,000
metric toms.

Morphological examination of 120 samples of crystal ag-
gregates revealed that thenardite exhibits unique habits that
were not recorded by previous workers who studied other occur-
rences of thenardite. X-ray powder pattern showed that the
diagnostic "d" valuee asre in very close esgreement with those
of ASTM cards, but intensities of the peaks at 4.63, 3.17,
3.07, 2.78, 2.64, 2.32 and 1.86 § are invariably much more
pronounced in the case of Beida lake thenardite. DTA proved
that the black clayey material which underlies thenerdite bed
is essentially composed of montmorillonite, hisingerite/non-
tronite, chlorite, quartz, goethite and organic matter. These
minerals were meinly ascertained by their characterendother-
mic and exothermic peaks.

Data of chemical analysis hae thrown much light on fre-
quency of distribution of thenardite, halite, nacholite and
trona in various parts of Beida lake. The present investiga=-
tion was of valuable aid in deciphering paragenesis and probab=

le origin of thenardite deposits of Beide lake in Wadi El-Nat-
run area.




COMFOSITIOR AND GENESIS OF A NEW VAKI&TY 0¥ HARE-EARTH
PHOSPHATE Ti THE MOKAZITE SERIES
R.A. Hekrasova, I. Ja. Rekrasov, Chernogolovke, USSR

The slluyial deposits of many East Sibirian streams are
abandant in a rare-earth phosphete which ia believed to be of
the sutigene origin. It is kunown as "hlac monazite", "che-
ralite", "silico~monzzite" etc. This minersl is assumed to ha=-
ve originated in the crust of weathering of the FPermo-Trias=-
sic schists and eleurolites. This "autigenic" phosphate dif-
fers from its endogenic counterpert by grein appesrance, lo-
wer specific gravity (4,0-4,5) and high §i0, content (to 13%)
For this last reason, the phosphate was been ettributed to the
peries: monczite (TRPO4)-huttonite (Th5104)-cheralite (Ca, TR,
Th)(P04,SiO4). Af an intermediate member brabentite (Ca, Th)
(P04)2 recently discovered by D. Pose, has made it possible
to refine the iscmorphios sequences: TR3++Th4+(Kst)

6-
--[Poa] 3‘+[3104] 4=(ane) or (va,Th)®*+TRI*4mnd*(Ket) __[PO,] o+

+ [po,} 34 15104] 4=(ane). The Ca, TR, end Th contents in the
"hieck monezite" are at veriance with the enionic etoichiome-
try end do not conform to the above isomorphism schemes. Un-
der the microprobe the "black monazite" graine appear as fine
sggregates of amorphous 3104 immersed into the TR-phosphate
matrix of the monezite structure but with a lower Th and higher
intermediate rare~earths contents. The aggregates are of the
chemogenic-sedimentary origin, their monazite cement must have
developed during diagenesis of rare-earth phosphate=siliceous
sediments, which has been confirmed by experimental findings:
the aqueous phosphate TRP0,0,5H,0 precipitates from solutions
as a metastable phase and slowly transforms in the moneczite
even at normal temperature; increasing pressure facilitates
the process.
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_these ions, This apparently anomalous behaviour is probably
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A VANADIUM-RICH MINERAL ASSEMBLAGE ASSOCIATED WITH Tif
GOLD TELLURIDE ORE AT KALGOORLIE, WESTERN AUSTRALIA

E.H. Nickel, Vembley, Australis

A facies of the £zold telluride-bearing cuartz lodes,
known lacelly as "green leader", is characterized by the
presence of abundant venadium minerals. In addition to vana-
dien muscovite, which is ubiguitous, and responsible for
the green colour of the rock, the Following vrnadium oxide
assemblages have been observed: nolanite, nolanite-tivanite,
nolanite-venadinan hematite, and tomichite. The vanadian he-
matite contains up to 414 v203, & venadian tourmrline con-
taining 3% V203 has also been found.

The vanadium in all these minerals appeers to be rredo-
minantly in a reduced stste (V3+), and it co-exists with je”
contrary to what is expected from the electrode potentials o

due to the contribution of crystal-field stabilization ener
gy of v+ in octahedrnl lattice sites.
The vanadium is believed to have been extracted from

sic rocks by the gold-bearing solutions, and deposited with 
the gold tellurides in the quariz lodes.



SYNTHESIS AND X-RAY STRUCTURAL INVESTIGATION OF
CADMIUM AND LITHIUM BORATES
E.V. Sckolova, M.A. Simonov, N.V. Belov, Moscow, USSR

Hydrothermal crystallization in two systems N320-060—3203.
.320 and L120-0d0-3203-320 has been investigated in the tempe-
rature range 250 to 450°c. There have been determined the re-
gions of existence of initial components and compounds being
formed five of which Cd4(303}2. Gd0.3203, 60d0.38203,4H20,
LiCdBO3 (I,II) have been obtained for the firet time. The com-
plete X-ray structural investigations (Syntex FI autodiffrac-
tometer) have been carried out for four Cd-borates:
0a, (B0,),(0H) ,(a=14.019 i, 743, 2=16, d . =5.85 gr/en’,

Ry #5+8%) Cd2[3205](a-6.360. b=9.95, ¢=3.540 A, 4=90.83,
p=91.96, I =105.47°, PI, z=2, d__ 3 =5.16 gr/om’, Ry =5+2%),

110ABO,-I (a=8.323, c=3.26BR, P6, 223, d,) =4.53 er/en’,

Ry =3+ 7%), 11CABO,=IT (a=6,118, b=8,486, 0=5.257 A, d=91.46,

p=89.64, I=104.85°%, JI, z=4, A1, =451 gr/cm3. Ryq=3.4%).
A structural analogy between Gd4(BO3]2(OH)2 end natural Fety-
chite carbonate has been revealed; in contrast to all other
pyroborates, in the Cdzﬁgzos]nturctura the inversion center is
lacking, The coordination number 5 in two LiCdBO., modifications
which is not typicel for Cd is due to the requirement of pro-
portionality of B-0 radicals and cation edifices as well as to
valent efforts' compensation on anions.

The crystallochemical enalysis performed allows the expla-
nation of peculiarities in the phase formation processes in the
system under investigation depending on synthesis parameters:

temperature, alkali concentration and initial oxide relation-
-hip- :
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OZIGIN OF THi IRON OKIE OF KICEZI ALD ANKOLA DISTALCYS =
UGALDA
S. Tosson, Alexandrie, Lgypt

The iron ores in Uzanda occur in three main localilies,
‘ ¥igezi district, Ankole dietrict and the residual depopits
associated with cerbonztites in East URanda.

The richest ore occurs in Kigezi district in form of
high grade specularite or micacecus hemefite with cone magne
tite crystals. llowever in the inkole district there are une=;
conomic ocecurrernces mainly of siliceous iron ore. The ficl&:
mineralogicel end reochemical siudies indicate that the i
ore of Higezi district are mainly volceno-sedimcntary gequ
ce that has been exposed to varying degrees of metamorpnis
The Kibaran orogeny hoe probsbly pleyed an iyportant role in
the Tormation nnd metamorvhism of the mentioned ore.



PECULTIARITIES IN THE STRUCTURE OF SYNTHETIC ANALOGS OF
PEGMATITE PHOSPHATES

0.V, Yalkubovich, E.N. Matviyenko, M.A. Simonov,

N.V. Belov, Momcow, USSR

Rether scant 1n£ormation on crystal chemistry or pegmati-
te phosphates due to a poor quality of these minerals as well
as to physical properties to be expected of many Fe.phosphates
stimilated the synthesis and X-ray structural investigation.
Analyeis of experiments shows that, in most cames, the analogs
or varieties of pegmatite phosphetes are formed, namely: tri-
phylite Lire[P04] , zwieselite Fe, [P0,] P, sarcopside Fey[PO,l,,
maricite NaFe [P0 ]2 1ithium phosphate Li, [PO4] a.lluaudite
NaE(PeO 5?08 5)2Fe L?Oé]3. lipscombite

F07+(Feo 5Feo )18[?04114(0H)24' In other words, the parame-
tors of crystallization experiments are, apparently, close to
physico~chemical conditions of natural pegmatite phosphate for-
mation, whereas the quality and dimensions of crystaels obtai-
ned allows the comprehensive investigation of synthetic spe=-
cimens.

The structures of the following synthetic minerals have
been investigated: triphylite, zwieselite, alluaudife, lips-
combite as well es Na,_ xZn:P03[P04] o(0H)5_ 0 s @3[204]?.
Kre4[P0¥]3. Comparison of crystal structures of natural and
synthetic Fe phosphates has been made as well es similsrities
and differences in their structures revealed. As established,
in all the structures one can separate out the chains formed
of alternating Fe-octahedra and P-tetrahedra linked via common
vertices. An increment of one P-tetrahedron and one Fe-octahed-
ron defines the parameters of the unit cell structure.
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CHEMISTRY OF MANGANLSE DEPOSITS FROM THE OLONOS-PINDOS
GEOTECTONIC ZONE (GREECKE).
5.P. Varnaves, Patras and A.G. Panngos, Athens, Greece |

Mengenese depogits, being associated with cherts, in the
Olonos-Pindoa geotectonic zone, Greece are studied in terms
of major and trace element distribution. Mengrnese ore samp-
les from a considerable number of sites are enalysed for ln,
Fe, Ni, Co, Pb, Zn, Cu, Cr, Ba, Ca, Al and Si. Comparison of
the chemistry of these denosits with that of monganese depo=-
sits occuring in various present day environments helps in
deducing the process of their formation.

The Olonos-Pindoa msnganese depogits are characterized
by high Mn/Fe ratios, high Si/Al ratios end low concentra-
tions of trace metals such as Ni, Co, Pb, Zn, Cu etc. These
features are easily recognized in present dey marine mangane-=
se deposits assoclated with submarine hydrothermal activity,
such as the GALAPAGOS deposits in the eastern Pacific, tne
TAG snd the FANMOUS mangenese deposits on the Mid Atlantic
Ridge. In addition, the chemistry of the Olonos-Pindos man-
ganese deposits is similar to that of known volcenic-sedimen=
tary mangenege deposits found on land. Although the mengane-
se deposlts studied are not associated with voleanic rocks i
seems likely that submarine hydrothermel esctivity is the mai
process being respongible for their formation.

The low concentration oi Fe is a result of the fractio=
netion of Mn from Fe, a process which often takes place in
present day submarine hydrothermal systems. The depletion of
trace metals in the deposits is due to the ranid precipita-
tion of the manganese pheses, which prevents scevenging from
seawater and for to the low concentrations of trace metals
in the hvdrothermal exhalations.

An attempt is mnde here to seprrate chemically the va-
rious phases present in each deposit and to determine the
proportional distribution of metals in each phnge.



Cerxnma 2, Moppororus W POCT KDHCTENNOB

' S5ectdion 2. Norphology and Growth of Crystals







JUBTFACTPYKTYFH THAYHKOHUTCOIEFEANMX MEKPOHOMKPENMUU
¥ VX TEHETHUECKAA KETEPOPETANUA
d.B. Boponaencras, lopoonGupex, COCP

Joa M3yueHEHA yALTPACTPYHTYDPH DIAYKOHWTA WEPOKO NMPAMEHAET -
¢a weron sxexrponnol cwammpypmed wwrpocrormu. lenr mammol cra-
TLM - MOHE3IRTH OTPAZENNEe MUHeD&IRHOPO COCTHBA M NPONECCOB BTO-
PUHHOPO npeolpeso BAHHA HA HEeKOTODHX OCOSEHHOCTAX YABTPACTDVH-
TYP SEepeH raayxosurTa.

1. PaazugapTca TPemWHAN CHHEPEaHCA H TPETWHH PACTBOPEHRNH
W/Hny PACKANMDAHES TPAAYHOHWTCOREPXAREX MEKPOKOHEDEnuM .

2. MunpoxoHxpenu® rasyrxomura /co cinpamod crpyrrypol
1M/ we copepzar mepBHuUHNX TDEmMMH CHHepeauca, JepHa ¢ pA3IGY-
xarmell geaoll /cremawmocnolHoe ofpasoparme/ EMEDT MOBEPXHOCTS,
NOKPHTYD CETHRD MEMIX TPemMWH CHHEepesyca, CBAIAHHNX C yCohxa-
HUEM KOXNNOWOB W PACTPECKUBAHWEM ren#, ofpaayomue "KamycroBun-
une" arperarH KpUCTANNWTOB.

3. [pr xPuMueCHOM UIMECHEHHM DA3IBUBADTCH MAKDPOTPSMNEN
pacTROPEHUs raayxounra /B Ton wmene co canpauof crpykrypol
1M/ n o6pasyprca mpytuarwe, "pemerwarye" W COTOBWIHNE arpera-
TH KPVYCTANNHTOB, KOTOPHE IO MEPe HapacTasyd MATEHCHBHOCTH H3-
MUHeHNE, YTAYONEDTCA ¥ pacmupAprchE, TpySuarhe arperatTH yKpym-
HADTCA, A& CAMO 3EDHO NPYOoOpPEeTAET TAKHPOOSDPAIHYD MAM GIOTHYD
HOBEPXHOCTS .,

4, BropuuHHE OpoOmeceH MIMEHeHVHA TraykoHMTCcoxepxamed no-
POAN /TMEPEKPUCTANANSANNA, AONOMATHIBNNA, PASIONOMAUYMBARNE U
.../ npuBogaT ¥ PA3PYmMEHND 3E@PEeH PIAYKOHATA M K SAMENMeHHD WX
APYyTEMY MUHEPARNAYH,
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MOPRONOTUA MUHEPAN hHHX ULIMBKIOEB B OHTOIEHNA ATPETATOR
P,I. Bpoxckan, Jewnurvag, CCCP

YenopEs B KEHETEERS SODMEDOBAAME NOUNHX MONOX ONMPenexrsDTt
ISparTep BSAEMOOTHONEFWl crarapmix EX UFHeDPANBHHX sepes, Hay-
YeHES8 OTDYKTYPH MWHEDAJLHODO Arperara NPemuonarser HCC1egosa-
Epe BEYTDEeEREX DPAHWD, WX IWIOHAAW, NPOTAX@HAOCTH, MAKPOTONO=-
TPadud B OPHEHTHDOBKN B BPOCTPAHCTBE H OTHOCMTENBHO KPHCTANIO-
rrapgeasCcxEx ocel uwEepansEHNX sepeH, I'DaEEnN MWECDANERHY HHZE-
BEJOB = CyTh HX uMOPJOXNOrRE - OTPARADT OnNpefeyewHH#? sram CTAHCOB-
ZEHWS arperara B NeJ0M K JTORANLHNE YCIOBHA POCTA RHIAABHAA B
arperare, & TAKXe UCPY PABHOBE CHOCTH TOpPHOW noponu.

Oryeraus0 BHpPAXeHENY HAMOMODPHESN 38PEH ONHOI'O MHWHEPANE-
HOPrO BHJA HAa QOH® KCEHOMODHESMA JPYrOro Csugereisrcrayer O He-
PABHCBE CEMX YCAOBHAX JODPMHDOBAHWA MPHEDANBHAONO arperara, of
02 CyTCTBME NDONECCOB CAMOOPrAHMAANEE B HEM, T.6. O HAJANBHHX
9PATIAX B OHTOreHese ropro# mopoum.

B smepreruveckE PABHOBECHOW WAHEDAZBHOM &rperare, nperep-
HEeSNeN NEePeRDHCTANNMSANED, MOZOXEHHE IDAHEN MiRePANEHNX HHAH-
BRJOB 006CTevEBAET DEBERCTBO MOBEPXHOCTHHX 2HEPreil » Wanpapxe-
HEE OOMMX I'pPaHEBm, mrockocreldl COMPUKROCHOBERWA. B srou cnywae
MOPPOXOrMA MWHEDANELHNX 3CPEH XAPDAKTEDHIYercA HANEYMEW B Orpa-
HEHHEE BHCOROSHEDrerHMuHHX rpanel ¢ BHCOREME CHMBONANHN, & BECH
arperer - COATAHCHPOBAHHNME IDPONHEEME, YPAaBHOBSEHHBADNEME CBO-
60ZEyD BHEYTPEHHDD 2HEDPrap., STO - CBEESTAABCTBO "speroro" sra-
& OHTOreHes&a ropaof! mopOXH.

fopua MWHEPANLHHX KHAWBRIOB NOAYNHOHA M O0#Sana TEHEEH-
NEE SHEPrerHueCKOrO PABHOBECHE B Arperareé, CTPEeuIeHED 3ePEeHHO-
IO aHCAMONR WEEEMHAWPOBAT: CBOSOXHYyD SHEPrWD, YTC COOTBETCT-
BYeT PasNuEYHHM CTAXENM CHTOrE@HEYECROrO PA3BETHA MEHEPANLEHX
arperaros,
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KOUIE CTREHEPASL XAFPAVTEFPUCTEKA 30HANLVOCT:G
wHHEPALBHHX AlGIBSJO0B
I.H. Hanuxon, CurxrnHprap, CCCP

Bazroll sanpngel! coppeveHnol ~EERPANOrNE RARILGETCHE MATTMal
NOHANLHOCTE HEAVBRJAOB N ATPOTATOR “EUADATOR AW 1RnAvH=ACrON
XApPAKTEDHCTHKN yonoaul rHnspanoo”pazoramuA. agyr oaspaforaxa
MQTOMEKA KOMWYECTBEHHOrO AHATHAB IONANBEOCCTY vIHCpanon, T'pa-
pugecroe usofipaxenre W KOAPTECTREHNNE XODPAKTEPHCTHNE 10HIL-
HOCTH OOAYH9ADTCH C MOMOWMLD ARTOMATHUACNHX PErRNCTPHUEYIORX (¥ C-
reu /rencurouerp/, noprarueHnHx x 3B,

Jomansrocrs /2 / xapawrepyayercs cucrewoll mapavespon:
yacroroft purumunocty F, aunawrynod A, wkpyrusved arvypapin &'
wpyruanolt penarcanym K'', mommocrEm @OulM A , SHCEOM NCPHAKOD
somaxsnocer W , o cosoxymwocrw mapamsrpos A, K', K'', A , uo
HX xADPAVTEDY MAMENEeNWR oppoienAeTcAa Timn aomHainpnocry. Onpege-

| ey KPHTEPHH BHASJEUMA 3onmnnnocrell pANARTHODO MODHTKA W2
croxnol soranxpHOCTE. B ofmen ciruse 10VANLHOCTE MEUELANA CHIA-
ANBAETCA M3 CYMMH 3IOMAtLHOCTEM pAAtwumHwx nophxkon 4i:

CAL 2 74 (P, A, K', K", A )e

I'pagnuecksl ARana? AOEANBHOCTH MO MPH3IHAKY motodad OT-
ASABHHE SJASMEeHTOR 707 BONAET NPOROZATE CHEXZpOMIIAIND cofiprTull,
CRHAANYNY € MOP'KPOBAHKEM MPOCTPAFNCTBEHHO DA3OOTEHHNY YUWHADEI G-
1Y HEAWBHIOB.
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0 T'EHETUYE CHOY WHpOPMATIAM | SUKCHPYEVOY B KPUCTANIAX
BEPWIIA /3KCOEPAMEHTAIhHHE JAHHHE/
B.A, Knaxwm, Homocwbupex, CCCOF

OCOGEeHEOCTH XV HUECHGrC COCTABA W CTPVETYDPHO-uODHONOTE-
9ECKOr'0 CTPOEHWA KPHCTANNOB ARANANTOH AOTOUHBEKAMN IeHETHTECKOHN
-Angopuanun. HayueHMe NPUPOXHHX T RHPANANHHY ¥ THIDOTEPHANHHUX
JCNOBMAX KPHCTANNOB OEpHiIma MOHA’&ALO, UTO WMFE MODYT HHTE BANSHT-
HOe COCTOAHHE E CTPYRTYyPHOe nojoxemwe Or, V, Fe. Ti, HMn, Ni, Cu,
KOTOPNE MO3BONADT ONEHMBATE DEXHM P02. Ha conpepzare2 Héo 5 Gepain-

e BI¥HEeT JaBNeHEE BONH B cmcrewe /Taxybo, 1977; Poagwonos, [as-
xouerxo, 1980/, a maowophEwWe sawemeHEd Be, Al, Si yxaswBapT HA
XX OTHOCETENLHYD arrusEocr: B cmereve /llagwxmit @ xp., 1981/,
BHyTpeHHEE CTPOEHEE KDWCTANNOB ¥ XADARTED PACHPENSNEHUE JNEueH-
roB-npruecell Apxsercs HCTOYEMKOM HEHOPMANEA O CTACUILHOCTY Yo-
nOBMH OTITOESHMA M BEPOATEHX NPVURHAX HX WAMEHEeHNA.

OZEARO, NP¥ WHETEPODPETANWE NMOIYIEHHHX NBHEHY CIENyET YIETHBATE,
4TO0, B CBOD OYeDEXE:, BAJEHTHCE COCTORHNE KATHOHOR, XaPaArTep
H3OMOPHE3MNE, HOHMEHTPANUMR MIOVODHHHX npumeced aapmesaT or paAgxa
APYyTEX paxTopoB. Tax, OTMEREHO, 4WTO MENOURNEe KATHOHH DACWHDADT
nojre BXOXHEEWA KaTUHOHA ¢ HR3kOW BancEHTHOCTED B odnacrhs Goxnee
BHCOKEX 3EageHRH Poz. HormeETpagna opruecell ¥ WX CTPYKTYPHOE

TONOXEeHVEe B GepEnye MOXeT AABHCETEL OT TEMIEPATYPH KDPRCTAINNAA-
OFH, DPagvandoOHEOrO O0NYyuUeHAA, KPACTANNOrpalWI~CKOrO HampabBlIeHWSA
pocra, CKOPOCTH pOCTAa, PO -]

2

lloaToMy OneHKA nNAPAMETDPOR KDWCTATNWAAUWE JONEHA GHTH PE3ayIb-
TATOM CONOCTABIEHWH BCEr0 KOMMNEHTA NONIYUEHHOY OT KPHCTANNE HH-
popuanvm ® yuéra Gydepmpypme# DPONW BMEmMADMUX MODPOI.

194



OBBACLELLE FOCTOBOTO IBONMAKOBAEUA € MO3UIAl DIL:TAKCHU
0.I', Koanompa, Mocwsa, CCCP

Ha ocuopapmm ¥OPHOMOTOTEHE THTE CKOTO AHAIWRA HDMCTATIOB,
BHOOIHEHHONO HA xpncrmoxmmfrecxoﬁ OCHORE, C HCNONBIORAHNEMN
nonApu3anuornoll, smexrTpoHFoll MWXDOCWOTHE ¥ $a30BOr0 KOHTpacra,
NovasaH MeXAHHAM BAWHEFH TeunepParypH, XN“A3IMa W TepeOXNaEIeHund
cpexn KpMCTAANM3anuu EA ofpasopanne pnofinmkor pocra. Ipm BO3-
neffernuu onpenenerEHx ycnosuid pocrTa Ha KpUCranne GOPMUDYETCHA
wourrersuil mosc rpamelt, cenyrampx axrnsHO# ocmomofl xnA mpunoxe-
Rii KpUCTalioBR B gpolinuxoBol opuwenranmuu. Mccreropanne IBOHEMKO-
BAHNA COCTOWT M3 TEOPETHUWECKODNO OnpemeneRus crpykTvpHO! mnpen-
NOCHNKE K NBOHEVMFOBAHMD - mogca rparel maolimMkOoBOro cpacraHnd
VHIVBHZOB, W SKCNEPHMEHTANLHOTO TONHOPA yonopii pocra, mOPOX-
Japmux 370T nosc,

Y wsapna nofAcou rpaned guofAvromaNvA mo SPAIVIECFOUY 38-
KOHY CIyEHT KOCOHW muonac [111], pasnBreavmrlca B yonosmax crado
METOTHHNX TUADOTEDMANBLHHNX PACTBODPOB, CKPYUYEHFHWE HDPVCTANNH HBAD-
na llpnnongproro Ypana um [aelinaowm nperncrasngrr cosod mpuwep
fipasunrscx¥x ABOYEVYOR CpPACTAHVFA 3APONHESBHX ¥PHUCTANNOB.

Jna KpuCTANNOB CIDAH XapaxTepeH moac rpanefl [001]§noﬂnn-
KOBOT'Q CPACTA&HVA WHAVBHITOB MO CINAAHONY 34FOHY, HNOTYYHBNEMY
KPUCTANIOXUWHTE CKOE OfOCHOBaRNEe. B onpejsencHAOM WETEDBANE Tepe-
oxnaxgeuuit sror nmoac mpegerapier cepuell powfiyueCHUX MPUAIM {hkﬂ},
[0 r'pPaHaY KOTOPOTO NPOXONAT TPARAWTH neoffuuros.

Ofnacuenve pocroBoro npolmvxosanna ¢ moaunuil smmraxcun
CHMaerT PAL BONPOCOB O §OPU¥POBAEVE roOHPUPOBAHHHX nonocredl ra-
NOBHX HMIH TA30BO-EMIKHX BHEADUEHWE B KpHcramriax /B NBOHHUKOBHX
WRAX CPACTAHNE WHAWBUIOB/ .
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LOPRQUOTLH A AHAPO. 48 KPUCTALIOR SHNIDPAIOB EWI AN BIMACKOrO
Tulld M UX PEHETAGLCKAS MUTSPIEETANGA
D.B. Hoperaom, Vmacc, CCCP

Hayqena MOpHONOPMA ¥ ABATOMKS WPHCTAXAOR DANA UMNEDANOB
/xpapna, xarmgnta, AEyAspe, ansrara = np./ ¥Ex ansmafonoro tE-
na Ypana. YoTaHOBNSHA CBE3L vwoEAY Cvenci MOPAONOrPEN KPACTANIOR
P MMHEDPATOB M CueHof uEEeDANLEHY danarenesrcom. lpexaoxena
cxena oPAMMEOCTE WANEepPano0 i pat0BAARA B rusax AnsnUM CKOro THOA,
Hayvenne XWuVWAMA MUAREDPANOB MO3IBOTMAC YCTAHOAWNTE, Y70 XMAN HOP=
UMPOBANMOB KAX OTKPHTRE CUCTEMH CO IEASV CILHNM NPUAHOCON HA-
TPHA, KANEA, SAPRA, AGTYURX KOWIOHEETOB. CuEHA MOPLOAONMH MR-
HOPANBHMX ¥HAUBMEOB M MAPATEHE3WCOB MUFNSDPATOR PO RPAMGHM OBi-
aana ¢ winewenuen /pesxuy WA¥ nocTencHHWM/ COCTARE MUHEDASO-
04 PA3YINKEX PACTBOPON,
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LOPPOTRTRHN HPUCTALNOE KBAPIA
C.¥%., Hyawmenos, .M. Dxrasros, Caxrkarap, CCCP

IOpHOMETDHA KPHCTANTOR KNAPHA AAFINTAGTCR R HAVEPERAR
SNEMEHTOR WX ROPYH C NETHD €€ HOAHOTO FOTNTeCTReRVOre omnca-
g, OCHOREKEMM METPATECKAME TAPAMETDAIY VDY STAAIOB CTYFAT KOSH-
{HIVERTH ACVMMeTDUR, NCeRIONeKCATORATLHOCTY, CRPYHeTHOCTH .

[yrex »ophoMeTDPVH FCTAVORNEZRO, wr0 CYPTIARROCTS KPACTAN -
J0R ¥RADNA - NTO FE 2HAOTVIACKOEe ARNSHPE ¥AK CYHTATOCH DaHee,
o ofisnarenrnni anewenr wx orpoerrH. Crenexss CUDYTAHEOCTH MPH-
X0 DPOMOPUNOEANLHEA CTENeHR nceajorexcaroparsmocrw. lla ocrome
I RCORPENEHTAREMHE JANHNX PACCUPPANA IABUCAYOCTS CTANEHF MCSA-
NOPERCATOHAAEFOCTY OF CTAUSHW NMePOGHEeHNH PACTROPOR KDEHe3E-
MO, ONMVCHRANMARCA VPEBHEHWEW :

AcC Ll
81 2
Henonpsopaure wOPFO¥eTDINECKYX TAPAMETDOR KAK 3TEeMEenTOR
YHHEPANTOPH T2 CHOTO KADTHDOBANIA MOABONNN0 PHABKTE IO0RATIRFOCTE
pAra XPyeranreHoCHHX OJBeRTOBR JpAnA, RNPARADMYNCA, B WACTHOC-
TH, B TOM, UTO N0 HANDARIEHND OT BREVTDPEHHEY 10W K RHEMHUM
[IPOMCXORPT CTATHCTVILCKOE ROIPACTAFRE CTENANY MCABROTZKCATO-
WA FHOCTR KPHCTATIOB wWpapna, MRwererme Crenes® nCeBIOTEKCATO-
HANRHOCTH OTPA¥EET WINSHEeHEEe CTPNCerVA W COCTARa WPV CTAITOB
¥napma. Yew pNEe CTOoOeNE NMCSRAONerCArOFATRWOCTR, TEV RHmMEe He-
OIROPONHEOCTE KDY CTAMTOR HKRADIA ACTENCTRIE MORAWTHOCTR W HATH -
ung jpodnpelcxux xroflrwron @ wuxme copeprFanMe ajer=EToR npEMecel,
V.ophoMeTplE KDV CTAINOS KBAPOE CORANAET OCHONY MNA XOmuTeCT-
penacll omenrM nApAYeTDOB COCTOSHPA WEAeDATOreH2rTUneckofl cpe-
Al ¥ JUIA BHACHEHME UDPYPOTH -—ecrono=penvi. Ona rawwe cryrur
DOMERTHRANYK MSTOFOM BHABJICHAA JAKOHOUEPHOCTEeH mPRCTPANCTREHROW

JIhfeperInaniy ¥ATeCTBA FPACTANFOCHNDNBA .

197



MOPpQIOTHA KPMCTALIOB BEEABOIIHX BOPATOB
H.H, JNeowpx, N.U. Nleowox, Mockna, CCCP

C mcnmonnpaoBamven xeropa Bynspa-llenowe paccTWTAHN W 1710~
CTPOEHH TEOpPeTHURCKHEe réﬁnrycu ANA BCEX W3IBECTHHX K HaCTOAmEe-
My mpemen® xpuerannos 120 6e3mOARHX A0PATOB C yoraHomraerRHOM
ueTpixoil pemerkm ® conocTamBASWH C Hafnanpaewwuu Hopuawn. Brom-
HE YAOBASTROPWTENHHOE B MOAABIAYMEM GOIBMAHRCTBE CTYHAER WX CO-
OTBEeTCTBNE [OATYEP¥ABAST I'IABSHCTEVDEEE TONO¥EHWS reowaTpHM
BHYTPENVEr0 CTPOeHVA Fax RDYTHME GANTODAUN.

Noxazaro, uTO ANA ¥PHCTANNOB CAOXFOrO COCTABA, OCOSEHHO
OPTOGOPATOB C KPYMHHMM FATHORAMW, KOTOPHE AIPADT BEAYMYD POXB
B FODMADPOBANME CTPY®TYD, ONSHFA 38BWCEYOCTH OrPAREHWA OT BHYT-
PEHHEero CTPOEFMA ¥ COCTARA BNOIHE KOPNEKTHE NMPE yuere XNmML
¥pymENX /rAxennx/ xarnowon. Ocof0e aAEAUeHME 3TO WeeeT ANA WH-
Teprparanun pAasavnaultt B wOPHONOPWE WDHMOTANIOB HIOCTPYRTYPHHX
cepuil, HpymAnMe KATHONH, KAXK MPABMIO, OTBETCTBEHHN 38 IENSDPMOD=
B0 KPMCTANNOB.

Ha npruepe donsmoll rpynod 60PATOB NPOASMOHCTPHPOBAHO BIN-
AHWE HA ¥OPMHONOrND KPHCTANJNOR COCTABA, CTDOERVA, CROMCTE KPWO-
ranausannorncl Cpend W 3AXBATHBAEMNX CTPYRTYPEHX npaumeced .

PaccunraEn Aansoree nepPOATHHS TEODeTEweCKEe PadHTyCH
¥PHCTANJIORB PAJA OL3ROAENX SOPATOR C HROXAPAKTEDW3OBAHEOY MOpP-
dorornell.
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ATVHEIME 3ABL (SOCTH CROHCTB KP4 CTATIOB
METACMAMKATOR OT YQIOBAM 3APORISIVA U POCTA
A.B, Vansunxos, Toumeck, CCCP

lpexcrarnerd peaynsTa&TH HCCNeZOBaWrHd MEeXaFu3uoOB B KVFEeTH-
H# 3apoxnesHEa ® pocra kpucrannop B cucrewe Di-En-Wol npm 1 arx

M3 COOTBETCTBYDEEX PACIVIGBOR ¥ CTEKOM.

3ABMCRMOCTE ANNTENLHOCTH WHIYKIMOHHOrO nepmoga W "pnpwo-
pecuofi® BREaHOCTR OT TEUMEPATYDN mPEinmxasrca w awredwoit, nro
vrasysaer Ea axrwsannorwHi xapawxrep cragwe saporpemva, lerans-
HO Hearepomana uyeracralmnsEas AVKRATFA B CcvlconwpvcHOM ofaacrH,
noxasafwo, YTO OHE HOCHT YEpPTH veXxXarmiva CHRHONANRHOrO pacnana.
JapopwmenHe HasH 1Mo CPABHEAMD C OYDYFADTHY DPACIUIABOM HENOCHMS-
e Si m oforamesH Ca. Pocr wprCTATNOS OCYmMeCTBIAETCH MpRUwyme-
CTBEERO BROXEH Hanpapneruil b01] , © KOTODHYW commAnanT HANSOnee
ropaxenrAde cpa3zr Si-0-8i. Broas mwx npomexonmr mamdonsmail
TeMo0TBON, Wro M onpejenzer mophonormp pocra. Cropocrs pocra
KprorAnNOB omicheaeTed aurelroll B cremeEROM AVHREIRAME,

Bénmam yraa Wol » mmrepmane 1200-900°C w: pacnnanos npe-
ofrajgaer OGTOMEAA KDHCTAAAWIATUA YETACTASMRIWONO &-088103, a
W3 mepeoxnaAmgeHForo cocrosmra /erewna/ fonee BEPOSATSH MOBEpPX-
HOCTHHY pocr CTEfYNLNOrO ,B-Ca3103 70 NDABWAY ODTOTPONWAMA,
Cropoers RpUCTAmAPAANVE BO BTOPO' CIVTAE PACTET C TewnepaTy-
pod ® » mEreppare 1000-1120°C ypenmammaerca » 1,6 paan. ENI‘ =
= 15 xxan/mons. B mpucyrerewr 3-5 mec.% NaF  ymeargmmaercs
CROPOCTS AUGAYSAHE B PACMIARE, UTO CnHOCOfCTRYET PACKDYTHBAHWD
KONBOeBHX rpymn Si=0 rerpa’apor B Oenmy W KPMCTATAMAATUN

(<] -cas103 . MagcuwansuHe amanewrA wexaangecxoll mpoTHOCTM MwenT
KpRCTATIN p-CaSio3 ¢ no6apxavn W, Zn0 m Craog.
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AHATORUA KPUCTANNOB KBAPUA - BO3MOZHHE KPATEPH! MPORCYOZIEEUSH
TFEIPOTEPYANTBHENX R
B.4, Uamawmer, Kuem, CCCP

1, Paccuorperne rAfPOTEPHANBRNY UM C TOYKN 3PEHMA NoCT-
maruarggecxoll rumoreay apegnomaraer HOPUNPOBAHHE ZPYCTANEHOC-
HOY MUHODANR3ANAN B UOINHEMESNOYHYD CTAXUD AHHDOEDOHIMALNN TOCT-
MATMATHIECKAX DACTBOPOB. DTOMY CIVIAD COOTAeTCTRYeT ONpe eieH-
HAA AWATOMAA KPROTANNOB HmApna. Ee ryasmad OCOBEHHOCTh: Tpe-
ofnagarwe aNugaThx /"merosmux", neBTpH oxpacks Al-0 -Na/ mW-
paump pocra Ha parEmell, Hepegro cpegmell Crajgmw 04pA3NBAHNE RDEC-
TANXOB, A TNUTDRHOBNE /uemee "menOgENX" MEPAMKE, MARTPH OKDACHE
Al-0"-Li, H/ - ma . samepmarmef, AwenOriurHE KPROTAJAH BOTPeve-
BH TARXE B3 PHAPOTEPMANBENX OGPA3OBAHWAX UMOrUATHTOB MAIMATEYEC-
KOr'o NpPORCXOXACHRA,

2. B npupoxe RCTPAYADTCH TARXS PEAPOTEPHMAITRRHE TWIH, CO-
nepzamme kpmcranny xsapna ¢ "ofparmoll" gmrpMHOBO-aHMuATOH 30-
BANBHOCTED, leTAnrHOe Waygemme pravgennil, crpyxryvpHOd ¥ mome
uecroil ZeAORTHOCTE, TOPMONDVRHECHSENKW ¥ TDHPOJH OKPSCKE pas-
HOOKDAM@ERHX UEPAMEJ POCTA 3TEX KDECTANAOR NOABONNIC CASIATH
cnezyomEd BHBOX: HAWAHE OCDA30OBAHEA H® ZRAXADTCA HE THNAYHENE
XETAME DoCTMArMATENEeCcxOY OpEpOAN, FM THORYAMMR XEJAAWK METAMOD=
$oremroro npomcxoxpenns, lo maoronmwu gammmm /Hopweuarmwn = AD,.
1976/, mOnMA NPWMECHHX MOTEOPHNT BON K DBEHEJIBHHM B XSHHOY CN-
Tyanum xorma pocrErark 50 %,
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[NAPATEHE3UC o0PM ¥ CHVABNTYF I'PAHE{ HPUCTAIIOB MEHEPAIOB
B.A, llomos, Mmace, CCCP

Arperary MEEEDEaXOB, 06DA30BABNEXCH COBMECTHO W OXHOBDE-
UENHG, OOHAPYERBADT EAKWA-AN0O COOTRETCTBRA COCTABRA M POPUH
PasHEHX wiHepANoB ADYr ApPyry. llpm mocrexoparenrHOM OfpasoBaHWR
MUEepPATH OOHYHO He NMEDT TAKONO COOTBeTCTBMA, Ha OCHOBE COOT-
BEOTBHA COCTABA WWEHEDATOn » maparemeamcax /crmEremesmcax!/ pas-
paforan obtmeHamecrHEHEl naparemeruveckmii amanws wEHepamom, & Ha
OCHOBE COOTRETCTRNA HOPM - MODHOMOrMuecRAW AFANWMI UWHEPANOB.

Kpoue coormercrsEA $HOPM, B ODPMDORNHHY NMAPATEHEsMCAX HA-
SnpaaerCs COOTBETCTENE CHEXPOHHHX CKXYABOTYP HES DPAHAT DAAHHX
NPOCTHX $OPM WAK ONHONO, TAR W DARHNX WMMHEDANOE,

Of rapyxenme KAROMO-XM60 MOPHOTOrXISCKOTO /W XWumgecroro/
COOTBETCTBNA TPEGYeT BECHMA TOYHOrO0 YCTEBHOBAEGHMHE CHEXDOEHOCTN
coOHTRH HA KPHCOTANNAX COBMECTHO HAXONAMEXCA UNHEDANOR,

201



EBQIDNMA COCTABA M NMAPATEHE3UCH DOUHUTA B
OETMATUTAY HIR/EECKMX rOP
B.B, llonora, Mmace, CCCP

JmuEnr BmepeHe OTkpRT B Mrswemcxmx ropax B 1825 r. M, Men-
re, Cefluac ox mallger B Passux nerwarnrax Unrwencxmx rop ~ B
IZpepERX rpamEmrtENx / ~435 wrE.n./, WeAOURNX /MONERONTATOBNX
MTACRETOBNX, KOPYVHNOBO-mONeBOmMmaropkx; 270-280 wru.x./ #n womo-
JANX TPAHWTHHXY METMATHTAX, B T.9. AuasORRTOBHX /240 wrr.m./.

OmEENT BCTPEevYAETCHE B BRIS CrOon(9YaTHX KPWCTANNOB, BHTAHY-
THX NO Ocm 001]: B IPAEMTHNY NErMarrrax YATWHEHVES KDACTAIIOB
~2:1, B menoyBHx -~ 4:1. B ppesEnx ryAENTHHX OEerMATHTAX OH
.BCTPEYEeH B NMADANCHE3ECE C MWKPOKIME-NEPTHETOM ¥ GWOTHTOM, B NE-
NOUENX mErMaTETAX = C N¥PKOROM, MErHSTWTOM, ABIFSETOM, AKIeC-
CODEHMY MOHANWTOM ¥ WAHEDANAMN rpPynOH OEPOXAOPA, B MONONHX
T'PAHETEHX OErMATHTAX - C KBAPUEeH, DONeBEMA NIATAWR, HEOTZA C
GerajpuroM.

llo cocrepy smmaRTH HARveHCRAX rop OpPenNCTaBnesEHd ABYMA pas-
HOBARHOCTAMY: 1/ OSWYHNe sWEEETH /B NPePENX PPASETHHX B WEI0Y-
BHX neruarurex/ ¢ cozepzammem, pec.® 1,0 29-36; Ta 05 0,7-2;
T10, 16-28; ThO, 10-25; TR 20-28 /mo 25 mpoSaw/; cocras IR
cyme crpeHEO peprmesnll, npugex no B3aaEuoCBAa® TR X "pepwesof”™
rpymme ormoecares La Gd; 2/ 6egmme Th m Gorarwe Nb pmmmurn /mumE-
roxur/ - B MONOENY PDPAHRTHHX HEAMAS ORFTOBHY NErvar¥Tax; BApDRa-
nER coorasa, pec.®: Nb,0y 39-45; Ta,0c 3-4; Ti0y 12-20;
ThO, 3«8; TR 16=24 /mo 13 mpoSes/; B cocrase TR TAXEe mpeobra-
neer "gepwepas" rpymma La Nd, xapaxrepEH TAKEEe TORHmMEEHHE
copgepxarus Y, Dy, Ho, Er.

B smEEMTAXx MENOYHHX HNEerMATHTOB BHEBIEHA 30HAIRHOCTE COC-
rapa, HEeRKOTODHE KDHCTENIH C NEeDEPEPHE 3aMEemeHH arperarod THTa-
HETA ® HOnyumbmra.
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KPUCTALIOMOPRONOTLEA NAPATENNYPUTA
B, Nonommron, P.M. Anwen, A.fl, Hanwpo, Mocksa, CCCP

laparenaypwT B mociaezFee BPewd CTAN NMPYBIEKATE ocofos
BEVVAHENE GAATOJADA OTKDHTHD €r0 YHANANBHHX PEH3IWTECHREX CBOHC: ..
Tey ¥e WEHEe WPHCTAMAOreFSaWC 3TON0 MAHEDANA CACTEeMATATECHW
He WaAyweH; B Cymecrteyopmell mvreparype HeT IAHHHX MO E€ro xpme-
TaNtTONOPHONOTANR

ARanwa ATOYHOrO CTPOEHWH 2JEVEeHTADHHX CJI0eB POCTA BOIMOX-
FHX rpasefl nmaparenrnypETa ¥ BHUMCIEHME WX OTHOCWTEnsHON arom-
r0od mmorwocT® paer cnegyommd pAxX nmpocTHX HOPM AAA Teorernwec-
KOro uophororruecroro acmexra /TMA/ ero RPWCTANIOB: '[1 01} 4 {111} .
{110}, {102} , {112} , {100} .

TMA TpopepeH cCrnenMATEEHME 3 KCOSDWMEHTAMF MO I'MIPOTeD¥alb-
Houy: BHPDANMBAHND KDMCTANNOB maparexnyprra B romorensofl m gByx-
dpassoll ofnacrm "ras-muproCTH" C WCHONE3IOBAFENEM B KAYECTBE Dac-
rpopurens pogEoro pacreopa HCL mpm rewneparype 95-200“(2.

B OrpavEHWE BHDAWEHWHX KPWCTAJINOB OPVEVWMADT YYACTHE 110} .
{101}, {111} 4 {102} , & OBNFK WX TMOYTW BCETJA OUPSAGTAETCA 3KCHe-
PUMEHTAISHO YCTAHOBIEHHWM COOTHOmMEwmew crxopocreff pocra rparelt
V102 a5 v101 > V1 40+ YTO HAXOAMTCA B XOPOWeM COrZaCHH C XANHN-
MW TEeOpPeTHYe CRONO AHARNSA, BuMecre C TeM SKCHNSePVMEeHTH MORA3ANH
98CTEYHOE W3NMEeHeHNEe CTeneHd OTHOCHTEeABHOTO PA3BHTHA YHAAAHHHX
HOPM, BECHMA HEAHAUNTEABHYD DPOXB B DPEanbHOM TAGFMTYCE KPHCTAN-
n0B ¢0puu{111}n MOJHOE OTCYyTCTBAE HA msx{100}n APYTYX Hopu C
MPOCTHUY MENSKCAMH .,

91" 0COGEHHOCTE KDWCTAJNNIOMOPHONOrWM maparemiryprra of cyx-
LADpTCH MO NAFNHNM AHAJIW3A TOHKAX OcofeHHOCTell aTowmHOro crpoe-
HUf BJIEMEHTADHNX CNOeB Pocra yrasawmwx rpamel /c ygerom xapax-
repa ceAsefl/ W 3IKCHEDPUVERTANFROMYy MSYUEHED KMFHETHKM HX POCTA
B DA3NHYHHX YCOOBHMAX,.
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HOHIOEETPAIMOHHOE NOJE PACTYHEIO KFUCTANIA
B.M, Paxun, AM., Acxados, B.A. Herpomcvnil, Cuxrusrap, CCCP

Merogaun romorpapnweckoil mHTephepoOMeTPEN, MyapoBhX HOXOC
W TEHEeBNX NPOEKNAY HayweHa DONB KPACTANNA B KOHMNEeHTpandoHHOU
B ruapopuvammuecroll opramRuaane® cpenH B OXOMOKPUCTANENOM TpPOC-
TpancTRe,

YeramOwWIeHO, 9r0 B NPONECCE POCTA BOXPYT KDPHCTANNA B
COOTBETCTBEN € XWHETHTE CKAMM XapagrepucriraMu pacrymuex rpanetl
B PUAMHECKAME DADAMETPAMM CPenH /pacrBopa/ HODMMDYETCH Xapak-
TEPHAA O0JACTE XOHNEHTPANMWOHHHX ¥3veHeHri - KOHNeHTDANNOHHOE
none /KIl/ xpweranma, KOTOPOE HADHAY C WHAVBWAYATBNHMN XAPAKTE-
PHECTHKAME KPHCTAMNA ONpEeRerseT KAHeTHYY pocra W wOopHonormuec-
KyD yeroiuupoers RKpreranna,

B npepenax HIl xomnerrpanws pAcCTBOPA yRENTWOHUBASTCHA C yxa-
nennem or pacrymei#t mopepxmrocT¥, I'DAIUEHT KOHMEHTPAUAE MAKCHMA-
neH HA HeKOTOPOM PACCTOAHWK OT Xpweranna,. Kpowe mcero npogero
rpagiMeHT KOWMUEHTPAnRE 38PNMCHT OT pasmepa wxpucrania. Ha woHneH-
TPANED BEneCcTrsa Ha mopepxHoCoT® wprcranna m B Kl oxannpaer pama-
EHE BHJIeNAPMAsCA B MPONeCcCs POCTAR Temrora kpuwcranaprsanve, Hone-
THKA POCTA W MPOMECCH MACCOMePEeHOCA 3AXADTCH PPaAgVeHTaMH KOH-
gerrpanun B K. Humeruueckue dryxryan¥m n pocre KPXCTAMTIOR X
KOHnenrTpanuonnre uynscanuu p Kl p3auvocnAaanH.

llpocrpancreerro~-ppeverHan spoxronksa Kl aasucHr OT pAja
darxropoB, B TOw uywene Or rpasrragui. [Jox xeHcrewew cmaW TAEEC-
TH MEHAETCH $oPya MAOKOHNEHTDS NUOHNWX AWHME BOXDYr KpHCramna ¥
TpaprenTH rRoFnesErpanww B K. 3wauemma rpannenros B K mHecyr
HHfOPMANYD O COOTHOMEHWNM AWPDY3HOHHHY M KOMBEHTHBHHX TOTOXOB
B MaceonepeHoce,

llonywensne ana paaawumnx yorosvl PPAdERY W3uMEeHEHWA M -
pacnpefenrernd HOHOeHTDPARWE PacTBOPA BOKPYI KPHCTATAS XAPAKTE-
praypr avEavuxy ® crarmky Kil, lloxasamo, 9T0 B yCIOBRMAX KOJINEK-~
THBHOTO pocra "panproxelcrave” wpreramaa OCyrmecTBIAETCHA HMO-
cpencreou KII,



OKCHEP:2.EHTAJ BHOE HSJ"IEE&E TAGMTYCA HPACTALIOB
DEPHWIINA B QOEHAKMTA B TA30TPAHCIOPTHHX JCIOBUX
A, Popuoron, Homocuémpex, CCCP

Kpucrannmuaagug Gepuana u HeHAXETa 4“3 M'A30ROH GasH OPORO-
AWIACE B BMOYNAX W3 KBADNEBOrO Creuna pyrepopaumnz C mopr reu-
neparype B 3ome pacrsopexma /T,/ 1100°C, ocoraroyson pasnewuw
B aumyne /Pcc'r/ 10'1-10"2rﬂa, rPafNesTe Tewneparyp wexgy mux-
ro¥d u nonoft xpueramnmsagun /AT/ 5-120°¢C,

Hexograa muxra: Gepana, deHakur, okcugw Be, Al m Si,rano-
PEeEUZN PA3ANYHONO CoCTAaBA. BEeNHMUMHY OSmMEro nepecHmends ¥ mo
KAXJOMY KOMHOHCHTY B OTAensnocty /A Pj_l'aoa. APSioa' .ﬂPBeo/

peryarunposany go6amneHreu owxcexa Be, Al, S5i « mexoxwouy depma-
ny mnm peHakury, wivemenmem AT, a Tagre palwepoM NPARTAN ¥
KONHUECTBOM OKCHNOB B CHHTeanod cxewe.

lorasamo, wT0 UAMEHEHWE TAbUTyCa KPUCTANIOB (EHARHTA Of
W8 OMETPHUR CKOPO JO ANWHHONPUAKATHIE CKOPO ONPELENACT CH BEIXIN -
noll APBeO OTHO CHTEJ BHO 493102 « C pocrou APBeO OpPH HUS KOM

‘41)5102 BA¥ OPM OAHOBPEMEHHOM YBENHTESHNH APBBO R APS:&O:__,

ofpaayprea sece 6omee mpUaAMaTNUeCKME KPECTANNHN (JeHaKuTa BIIOTH
no pucrkepcop. Orpamen¥e KPMCTANIOB QEHAKNTA OCTAETCH MOCTOAH-
HHM 2 npnaua{mio} " poudos,np{ﬁé‘l}. lng Gepuana, B yOQIOBUAX
HUaxoro APSio VBEIRYCHHE APAJ.ZO OTHOCHTEIBHO APBeO B
ofnacrn uonom&epusmm KPR CTANNUIATAY GeDHINA BH3HWBAST mepe-
XOJ OT KPHCTALIOB COIDCHYTOrO K KPRECTANIIAM MPH3MATHIECKOrO
radaryca. OfHOBDEMEHHOE YBENHUSHHE Al’ﬂzoa, APy o0 APSiO >
an cuer AT npm pmepexpPECTANAVIANNE GEPUINA HE NPUBONHT X HAME-
lenuon rafurTyca XpUCTANIOB ¥ WX orpasenms. Kpueranaw Geprana
06 PASOBAEH TOXBKO DNPAHAME OPUAMH {10'1'0} " unnukonna{oom} ¥
¥uuuueCckull COCTAB KPMCTAMNIOB OEpPMIIa ¥ (eHAKNTA DA3NUTHO-
I'0 raduryca OJM30K K TEODETHUECKOMY, napaueTpH sieueHrapHoi
Ayelixy He oTnHuADTCH, a cozepzame npuuecel wemwsme 0,05 mec.%.
llpegnonaraeres, wr0 KHHETHTACKUE Orpamuwenns O6YCraBIUBADT
AliMaorponun ckopocrell pocra ratmryceEnx rpaned Sepuana u pera-
KWTA B YOTOBUAX MBGHTHKA OXHOI'O M3 KOMITOHEHTOB.
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BHPATUBALGE KPRCTANOB OKPANEEHRHX RAZHOBLLEOCTE? BEFIILIA
METOTO0¥ XIVFUECKKX TASOTPAHCHOPTHUX PEAKMUAE /XTTR/
A f, Pogmoros, I'.B. Byrun, Hosocmtvwnck, CCCP

Meromow XI'TP B cmerewax ¢ IANOTEEMTAME BNMOTHEHA FPUCTAN-
xE3annd (epurnos, OXpamesrswx mosaww Cr,V, Ti, Co, Ni, lin, Fe, Cu.
9KCHePHNEHTH NPOBOJNWIWCS C mEXTOY NPEPOXHOrO GEpyaNe, OVCALAMK
Be, Al,5i, sieweHTOB~-XPOMOJOPOB B AMIOYIAX B3 KRAPI2BOI'O CTERNA,
dyreposaEENx C ¥ B METANNTUECKEX KOHTEHHepax up¥ OCTATOTHOM
JOBIEHWM B CcHCTEME 10'1 T s 10'1 Mla ®m Teuneparypax B 30HE
PacTBOPEHHA 1000-115000.

B cunresmofl cxeme W npM NMEPEeRDY CTAINIVMIANWN (€PUINE BHPE-
mMeHH CHOETAHHHE KPHCTAAAH paswepos 5x5x5 mum. Hpwcrarnaw ofpaso-
BAHH TPaHAMHE MTPUSMH {1010}11 ¥ HAKOH A {0001} . XapaxTepnHo HAXW-
u¥e TBEPAO-ras0BHX BK_JADYEHWH, DACHONOEEHHHX MO 3ATCUSHHHM TPE=-
muuax, HHOrga npHCyTCTBYDT BRINTERAWH RDHCTANIOB HEeEHarwTa, XpH-
aofepunna u P-rpugwuura. Cpegmsa nuwpettrag cropocTs POCTE CHOH-
TaHENX Kpucramnos cocramuaser 0,1-0,15 mm/cyrxn.

Bupamesw 6ecnperrne Gepmann /cymua mpnwecelt mewsme 0,05
Bec.% / ronyboparo-senenne Cr -cogepramre Sepwnan /0,2-3 nec.%
Cr203/,wpasﬁno-aenenue V-cogepzamve Gepwins /0,2-4 sec.® VéOB/,
senerne Ni-cozepramme Gepmurw /0,1-1 sec.? N1203/. ronyone
Fe-copepramne Gepwman /0,1-3 pec.? F8203/, cupenesHe Ti-ccnep-
ramue Sepunan /0,1-2 mec.% T102/, posonue Mn-cogepramve Gepurim
/0,1-1 pec.% lLin0/ wpacewe Co-conepwamwe Geopurnn /0,1-1 sec.% Co0/,
6upoaosie Cu-conepzamue Gepuanw /0,1-2 mec,% CuQ/.Orcyrcrave
BOJH, TNENOYHWX WETaXNOB W MOCTOPOHREX npEuecell mo3BONMHIO Oome-
HATH B&BKCHNOCTH MAKCHMANBHOTO MOKAIATENdA NpeXOvNeHr# /No'/ ®
napaMerpos sinemeHrapHOd Auellwm or conepraHrd OTAENBLHHX XPOMO-
fhopos B Gepunne. [Jo gaumbu JMP, XVuuweckoro cocranss 6EPUIANOB W
XapaxTepa BAVAHVA OTHEABHHX npumecell ma napaverp sneuerTapHOH
Agellku onpegeneHH OCHOBHHE CXEMH HM30MODOEHX z3aumereHnil s okpa-
MeHHHX rasOoTpPaHCOOPTHHX Gepuanax.
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OHTOTEEME ¥ AHATOMMA NPHPOIHEX MATPHETHTOB
B.H, Ceprees, Toucr, CCCP

IocrosepEOCT: ¥ O6%eu reHeTAuecro¥ MEHOPMSUMHE, BHABICHWS
MUHEDANOTHISCHAX KPHTEDPUEB ANA DONEHWE NPRKIANHNX B HAYIHHY
npotmex p sHauaTenr=cd mMepDe cBERAHN C PA3BWTVOM OHTOUSHHE MH-
HePanos,

BHEDIEE HOBHH THI MSTEMOPHOTSHHNX CHSPOXETOB, ECTODEE ¥
MEXAHW3AM HX MPeofPasOBEHUA HS BOHATBHO-CEKTOPHANBEHX HHEIWBMIOB
I MOHOC. BNH -HONRMMESDANLEHE arperari. B gasucEMocT® OT SHATO-
ungecrnoro crpoemmsa, csolicrs ompyxaomell cpexn, xapaxrTepa n¥Ha-
unueckofl HarpySskKE ¥ WCTODER CYNECTBOBAHME WHAWBMIA BHISHADT CH
THOH 38KOHOMEPHHX O0BEMEO-TEeNeCHHX y3opop mracruweckoll mepop-
uanne, O6HEDY®EHH ODMIHHANEHHE OAOHOBHE — CKEIETHHE —— Dacme-
[MEeHHNE ¢ mapanlelbHO-ESCTOBATHME Cy0WHEWBHJaM® mocrpolxu war-
HerETA, SBIADMUECH DEePEeXONHHME OO6DalOBAHWAMW MEXIY WHEMBAZOM
u arperarou - "cymepwHpwsugawu", Ha rArTaEO-uerHeTHTE OPOCTO-
XOHO DA3BWTHE CTPYKTYP Pacmazs TBEePINX PACTBODOB OT THESHEBHX
10 nuddysmoEHO-pETMMuEEX. O6cyxgzeprcs MOPHOreHeTHIECKAE THOH
NePBEYEHX ¥ METAMOPYHSOBAHHHX JO MOxHOH mepexpmcerTanme3ammm
ArPErATOR MATHETHTA.

liccnegosamanit waTepran mogTeBepxzAa€T, UTO OTCYTCTBHE TONO=-
AIIATOMAYE CKOTO (HOEA, BH CONOH NORANBAOCTE B OPENE@H3EOHHOCTHE
AHANTH3 0B XEMEIECKOTO COCTABA M PN3IMTECRUX CBOHCTB TPEBOTET X
"panopHu™ peaymerarTau, ampropHOCTE Ccyxieand umHepanormueckol
TPpMO, B -6ADOMETPWE; pa3wHBAETCH KOHTPACTHOCTH cogepxamnil m
‘pAcOpeeNne WA accoPrAMeHTa mpEMecell, rereporeEEecThs CcpoficTs
OHH, H -3OATMEHEeTHYECKEX BMEMEeHTOB AHATOMWYIECKOI'O CTDOSRMA;
WoKnTDUAeTCH B3 PEeHeTHUECKHX mocTpoewuit mcropms mWHEDANA, Pas-
pymAaeTCH XOPPEKTHOCTH> B TPAKTOBKe cBA3edl XAMWIECKEX ¥ (E3Azec-
Knx ocobenmocrell /3NeRTPHTSCKEX, MAPHHTHHY, MEXSHAYECKEX H
ap./ wugmeupgos ¢ mx sponmnued ¥ T.5.
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OHTOI'EHWA HEKOTOPHX AKUECCOPHHY MIHEPANOB IMIAKTUTOB M
HINMBEPIATOB

B.H, Teraprenes, Kees, YCCP

B OperuEax paga acrpodney /?/ W KEMGEDNKTOBHX TPYSOK
CCCP BCTPEUADTCHA CTERAGHEHE 7 NONEMAHEDANBHHS BAKANEHHHE U8C-
TENN /CPepynH, WAPEKM, MIECTHEEX N 4D./, CXOLHHE WeEIy COGOoH
N0 MOPPONOrKM, BHYPDESHHOMY CTDOEEHD, MRHEDANLHOMY COCTABRY, XH-
UEBMY ¥ IPYTEM npMsHakaw. Cpexn Eux mapbonse mvpPOKO DACAPOCTDA-
HEeHH QACTHOH TDEX THHOS,

1. MareuTHEHe BO0HAXBHO-KOHHEHTPEIE CKU® CPODYAH, CAOKEHEHE
Or Apa K NMEPUGEPUH (HEPPHATOM C SUYAHCHOHHOW BHDAMTEHHOCTHED HO=-
NETE, HODHTOM, MAPHETHTOM W DPewarTHTOM. '

2. Cna6GoMArHETHHE WIAKOBHJHHE TRCTHNH, NPENCTE&BICHEHE
CTERIOM, CONGPXANMMM CHENOTHHE ¥ NEeRADHTHHE, TACTO 3O0HANEHHE,
KpMcraan Ma- apuonwonura, Mn- wasuesura W Mn-yrpeompHHeny ® ma-
POBHIHNE BHIEETCHHA $EppuTa, JTE NEHEpansdW o0pa3yoTCA B nodiezo-
BATENBHOCTH: &DMONKOIHT + meppnr—~:nnnueﬁﬁr /t PyT¥I/ —= YIBBO-
mOMHEeNb. B HEKOTODHX YaCTHNAX BAHKCHDOBAHH ONAABICHHHE DelIWK-
TH KCEHOTEHHHX 3€DEeH DyTuira, ENEMEHETA ¥ MAPHETHTa, 3SMEMEHEHE
oo mepufepmEm, COOTBETCTREHHO, Mn-apyonkonmroM, Mn-yripomneHensDn
+ pepparou B Mn-uarmerwroM + HEPDHTOM.

3. HewarmureEne npospavHHe CHepy/H PEATTeHawOPPHOrNO CTEHIAa,

Yacrrnod OOHYHO DOPHCTHE, I'A30HACHNEHHHE, HEPeJKO HAXOHAT-
CA B CPOCTKAX JIPYI' C IDYrOM Z NPOABIADT CTPYHTYDH JNUKBATAH,

Ins WX XWMATECROI'O COCTABA XADSKTEDHH CHejIybIue OCHOBHHE OCO-
O0eHHOCTH: CEMODOAHOE EENE30 XUMWUECHKH WHCTOe, C HU3KUM copep-
Eannen npuwmecell; OxWCHHE DyAEHEe MMHEDANH E BMEmADEMNE HX CTOHNA
o6orameny waprammex /no 5-20% Lin0/, me cozepxar Fe-T; crexra
6eaBojEHE, :

llpopejierHHe HCCIENOBAHWA MO3BONADT SAKIDYHATEH, ITO ONHCAH-
HNEe QACTENH, EECMOTDH HA PA3NTHYHOE NPOUCXOXIEHEE BMENADNHX HX
6pexuril, HOopumMpOBANNCE B OGAM3KHX YCAOBHAX! W3 BHCOKOTESMIEpPaATYP-
HHX PACHNI8B0B NPH OuYeHs HEaROH foa. BHCOXON By, ¥ GHCTpOM
OXNAXEECHAHN ,
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BABMCANOCTE CIPYKTIFY, MOPOQICrAA ¥ OCOSEHHOCTEX POCTA
KPMCTALIOR HEO[M-ANGIKHIEBNY OPTOUCPATOB - HOBHX BHCOKO-
HOLIEHTPUPCBAHEEX JASEPHHX NATEPLAIOB - OT YCIOBHH
KPUCTAITAS AN

T4, Tawuwenwvo, AB. [emwona, A,B, Aamszop, Mocraa, CCCP

Hoegmuu-annuprnenn oprofopar /PAB/ amnsercd HOBWYM BHCOKO-
NHOHNEHTPAPOBAHHNY MATEPUANOM ANd N&3eDHOYM mexunku. Tepunreckad
orolxoors, XOpomUe Ha2CPIHEe XAPAKTEPUCTEXN BHABYIADT €r0 B YHC-
N0 HeudoNee NePCHeKTERENZ KDWCTANNOB.

B padore npEBENEEN PE3IFIBTATH VCONeXNUBAHWH yunopnl# mpue-
TONIVARNEE HCOQMM-AIDMARNEROr0 oprofiopars B cucreve Htlac‘3 -
11203-— 3203- K2H03010.H5yqeuo has oot pasonanve B gamunoll cacreue
» EEPOVOM QRANSAOHE renneparyp, KOEnerrpatuil wprCTAnITMAyeuoro
fopara ¥ pacrBOpHTENnH, A TAHEE BHABIGCHH GIIACTH HOHOMHE3HOTO
pocra HAB, YeraHOBIEHO CYMECTrBOBAEWE NBYY CTPYHTYDHHX MOIANHKE-
nuif sroro oprodopara ® OODPRJENEFH YCNOBWA WX ofpaliomanusg. Jna
Hogbonee yorolawpold MONMOMKATHE - MAyUEers TeqNepATYDPHAA 3aBH-
UHKOCTE DECTHBOPUKOCTH B pPACTIIABAX pacrsopurencd pasANgROro COC-
¥hpa. BHEBIEHO, WTO COJePEAFEE PENKOBEMENnBHOTO OXMCAA Nd203 B
ticreue ompejenseT M3veReHWe $A3009PA30BAHVA, NOABJISHHE CTPYK-
TYrHOH wopuguAnEN, PACTBOPEMOCTE ¥ MOPHOXOT¥D XpWcranxos HAB.
lln ocHORE CTPYETYP KPUCTBINEIYDMAXCRE $as M pamenx HK-cmexkrpo-
UKOnuY sacrexiOBAHEHX PACTBODOB-DACIIAROB NPeIIOEEHA BO3#OEHAL
“orpyrrypa" KpworanmusanuoNEOM CpenN W TOKARAHO ee BIWAFFE Ha
uponecc pocra xpucrannos HAB,

Kowmnexe npomesenHnx mcenegopamvil moaponmsny BnepsHe mnony-
W s Epuerannw HAB paswepoum no 3 -,us NPETONHNE HAA U3YYeHHud
fusuve cCkux cpolicrs.
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HOFPQONOTZH KPECTAILTOB NHELARA, DUPANEIHNE ME0LO0

0.4, Tomernwx, lomccm6uper, CCCP

Kpucraunk upmpAra 6Hny monyuerd weropox Epurruerna-Cro
daprepa B KBADIEBNX aumynax /avauwerp aumyrd 20 uu upn TONMUARG
crenox 1,5-2 wx/.

lpaxraneckn gua Beell mOBEepPXFOCTH CIWTRAE HA KOHTAKTE C
xBapnesoll Tpytvoil xapaxTepHO OFfpa’OpAHKE UENVHINOHHHX TOBRE D
HOCTe#! C xopome BHPAEEeHHOY mMTPYXOBKOY . KpuCTanrmH MHOBAKA B K
HEYHOH uvaiTW CQINTKA OKARHBADTCH OTPAHEHHW. ['ONOBKY KPHCTANIAOR
06 pPA’CBaNH DPANAMY WHONOTVCQIEHHHX TOMOFUTENEHHX M OTPUNATENE-
HHX DOMGO05IPOB, MUHAKOUZOM M rexcaronansuoli npuavod /1070/.
I'pany nuHAXOWZA JGTKO UISHTUAUOWDYDTCHA OO TONOEEHND TPEeNAH
HOBEPXHOCTH CIUTHE /NpofBmende copepmenHol cmafimocrw no/000
Cepus HHOrOTMCICHHNX POMOO3APHTECKEX TpPa’e? AAaDT ropuUAOHTAL
KOUGMHATMOHHYD MTPAXOBKY, NAPAIUIEIEHYD OCHA BTOPOr'O TMODPHIKA.
3THUX 30HAX MOJIOXUTENEHHE DOMOOBEPH MEPexXOnfAT wepea rDAHL T'e
caroHansHOM nPUBMH B OTPHEATENEHHE, TUPU 3TOM HAKIOH TpaHelt
HE CHONBKUX MUEYT 10 HECHONBKAX D'DALYCOB.

ilerongon TEp UYECKOT'O TPABAEHVA M BRAYanbHO ONEHEHA CTE-
IeHh WOHOKDW CTANINYBOCTY CINTKOB. OrMeneHH HaX GIOYHHWE, KO3
HHWE KPHUCTANNhH, TAK U MOHOKPUCTANNH. YCTAHABNUBAETCA 3ABYCHAMO
CTENEeHY MOHOKDNCTANNWYHOCTE TOJOBOK KPUCTANIOB OT $HODMH HOCH]
KpucrannusanuoHHoi TpyAxd, rpe OPOUCIOAUIA HATANEHAA KDUCTAN
sanua crurka. PaccuorpeHa eBE3E CTENeHM Y OHOKPYCTEITHETHO CTH
€ naHHNME uRuepenuil OCTATOUHOTO COUPOTWBIAECHHA KPVWCTAIILOB.

[lpegnmonaraercd, 4T0 POCT KPYWCTANIOB MhNMbAKA NPOWCXOIWAT
nyTeM Pas3pacTaHusd IPAFHHX (HOPM, & He M3 rasopoff fa3H Kak aTo
yreepzaapr Weisberg L.R., Celmer P.R. (1963).

Orueuero BHEENEeHNEe TPUMECHHX MATEDVANOB B BRIE MEIKHX
kpucrannos /a0 3-x wu/ - As,04 /apcenonnt/, As,s, As,yS84
/pearsrap, aypunuruenr/,
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POCT KPECTANMOB LR BHCOKEZX MDYBIALAY Toulbialyby 4 MABIETAH
B.l., Tpyeanos, C.A. Kypmesn, 3.1, Vaewn®, A.T. ¥max,
Focros-Ha-llogy, CCCF

C mensp M3yuenyiH OCOoSerHOCTe! POCTa XDPWCeTANIOR TPK HBHCO-
IthY nepenajax TeMuepPaATyYpH M TaRneEvs nDOReNEeHH ORCnePEMenTH
10 CHHATE3Y MUHEDANOD B VOXOBYAX RADHBCOSPRAHONO HAUEREHUSE Tep-
MOZMEAMVMNECKUX NAPAMATPOB IDWJNNX CHCTENM R UHTEDBARG AaBie-
uut or 100 MIa rxo 1072 la upw tewaeparrpax or 450 fo 20°%¢.
HoperpyKOus yCTAHORKW, NDPHVENERmelCH B aTHY WCOIEICBRHUEY,
0fi ¢ CnevuBpara co3Nanue B cpeje TP CTARNUAANMYE TOVENBIHX YUACT-
k0B C PpazmeHTauy aarzerws no 107 - 10° wpar w mewmeparypH B
npegenax or 80 - 100 go 1100 - 1200°. B wauecrne wexoAnMx ¥a-
TepHanos HCOONBIOBANKCE MPEPCAPHE ONPEANN KRAPNA, KANBRKETA,
ranura, CynRGMAOB CRWENA, OWF™A, Tenesn ¥ venn. Facrropureren
IyENAY BOZA MAR cnaldomenrouHHe I CIaSorwEIHe ROAPFHEe DACTRODH.

lonyueBd KPECTAJAK M TIOAMKPHRCTANINUBCHUE APPEPATH FUFE-
pAnoB KPEMFEesewa, CYyJARFHACR CBUHNA, HUFEKA, Menw ¥ Tegeln, wap-
flOHATOB, PANOHJIOB, XAPAKTEPEAYHMVECH TORBACHUEM BHCCKODTIEPre-
THEECRYX womugHwanut Jumrur, wonewr ¥ np./, GnOTEO-MOAALHHM
CTPOCHMENM VHIVBHJOB, NUPOXKHM PA3BUTHEW TPOHHMX ¥ CHENCTHHX
OPK, BHCKEPOB, & TAWZFE AFOMANHFD BHCOWWME THnelHHMW CKOPOC-
THME KDMCTagausaamu /o 8 - 10 wx/cex /. Yeramomnero, w10
OONBNMHCTBO HOBOOGPA3ORAHHNX NPOAVHTOR HAYONHTCA NI METACTA-
HWAKrHOM COCTOHHME ¥ B nanpHelimem CcAMONpOMABONBHO PACHANAESTCH
{ NepuoONOM PEN&KCANNM OT HeCKONBKUX uwacom go 1,5 - 2 uecines,
.liepexofd B CralMABFHE HYAKOZHEPrEeTHYEeCnue MOAMGHKanuw.

YeaynsraTH IKCNEPVMEHTOR NMOAROCAEDT CHENATH BHBOJ, 4YTO B
YWIORMAX PA3BUTHH B CPEJle KPYXCTANNVAANWY RHCOXEY Tepuofapo-
PpaguenTHEX noiell NoOMWHUDPYDIHNM LBIAETCA KARMTANWOHHO-HIACTED-
Wil MexaKEM3M pOCTA KPUECTAIIAOR.
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CIIHFATBIOE CTPOEDIME HPUCTAWIOR TAMIYASHTA KAK
CIELACTBYE HX POCTA HA PALMANBHOE TUCHOKADWK
C.C. Yewun, H,I, Ceporowmu, B.H. dumrxo, Mocxsa, CCCP

3neRTPORHOUAKDOCKOTHTE O M TONAaNA BAKYYIHONO mxopmpa;‘l
BAHNA U MUVPONNAPAROUM HM3yUETACE MW KPOTODHONOrVA ¥ BHYTPEHHEE
CTpoeHNe TPYJuUATHX KPUCTANIOR THIAYa3znma /Tﬁ/ C OKDYTHHMHM M i
DOAUI OHANBHHMN NONEPEeYHHMH Ceue i, f
Ha nopepxmocrn 001 wpucrantos, YAIRMHGHHHX 10 ocm b BH AR i
JEHH CTYHeHW POCTA 3JMEMEeHTADHHX CIOSeR BHCOoTOW ’f’ﬁ, PACTONOXEH-

Aosanue crymepeff pocra OJEHUX ¥ Tex Fe CNOEB CRUNECTEABCTBYET O
COUpansHOM PACODENEJIEHMH Croes B kpuerarnax, Haxpw# xpucrann
CIOXEeH HEeCHONBRKUME COVPANEHHMP BUTKauM¥W exuuOd muorocrodnoft
/2-12 u 6onee cioes/ mavxwm,

CnupanprEO€ CTPOEHHE KPWCTAANOB 03 BOXAST 06 B CHUTS 1311)1
ocoferHOCTEY KADPTVH MUKPONMNDAKNUE - TAKAE, AK DACHENICHWE W
HAOEEHFE HeCKONLKUX CeTOK PediIexcos.

llponecc ofpasoBarWf KPUCTANNIOR TAIAIYAIWTA BRIDUAET TDU
CTafun

1. Ofpasopanme miacrurvaryx 3apogumell rarryasmra /103/.

2., Pocr gpy- maw mmorocumolmoy mavxm o0 MEXAHEIMY POIHAX 1
HOH AMQIOKANMWA C 00DAas OBAHWEM TPYSUATHX KPHCTANNOB C OKDYTANM
NonepeuHHM CeveHueu,

3. lHermpgparanus r-amynanma inA/ B OPUPONHNX WAW nadopa- .{I'
TODHHX yeIOBMSX B reynyasur /7h/, componomgapmames redopuammel
KPHCTANNOB ¥ WIMEHEHHEM WX MODPONOTYE W BHYTPENHETO CTPOSHWS.
lpu srou romxue /muawerpon 0,01-0,1 wrs/ wxpmcranns coxpamspeT
CySIMAVHELPAUES CKYD $ODPKY, & Gonee womerhe /npuaverpox 0,1-1,0
npeolfpasypTCid B MCEeBROTPAEHHE KDHECTAIIH,
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[ETPOIEHESHC IHOUEHENX I'PAIETOB
.M. W6en, Eeparn

Henrenosany nucyeHNHe rDAMNTH B ODHRERTYDOBAHPHE OSDA3NAX
WA NEHOHOPBEECKRX nerunrnron. pafmeecroe npopacranve Fafise-
AneTCH TOABEO B MONEBNX muarax /uwwpowsvm-neprrrax/ ropy ner-
waTHTOR. & rpawwine werny xopod m mppow wnapm orcyrersyer. B
Afpe BAOADZAETCH UPAVKNMOHEHE MOBRSPXFOCTH YA™NY NNASANMH mnne-
TAMH B KBApuUEM.

B xpucranwaan?¥ mNOYEHNYHX NEerMATHTOR YCOTAWHORACHO CIenybn-
mee 30HANRHOE PAABETHE OT JHAOWOHTAKTA R Axpy: 1 - Joma 3axo-
HOMEPHOrO BAAEMFOT'C NMPOPACTAWRA WB3DPOA ¥ TOTERNOTO mnara /mo
IMMARHEHM B BTODOCTENeRENy aaworow/; 2 - nepexonpas 30HA fie3-
PA3GOPHOTO OPHERTT'POBRAEIUA KPAPTA& H NOXPBONC mnAaTn, npr coxpa-
HeHVWA BHENEHEeTNp I CHednorpasnTHoTo otanra, Ot wonTarTa ¥ AAPY,
nNp¥ HEHAPYMEHHOM PeXHya XPHCTANIVIagin, TMOSTeNEHHO YRETHTA-
RAGTCA DPAAMED HNADMeRHX APOCTHROR. B DANYAWOFHX NerMAaTUTORHX
Tesax HAGADZADTCE cnenRMivuweCRRE CcOoveTAVHR DPAARHNY ¥ RTODOCTE-
NeRNHX MAKOHOR Ccpacranna, Cnucnwpeevwe wROrOYRNCTENFHE IANORH
CPACTAHMA MOTyT PACCMATPYBATHECA 8 onpanexnernol reparwwecwol
nocnexopArensrocT. DM ECCieOBATRE HEOPHENTHPORARFHX MANAOB
HAGADRADTCA CAMMETPFUHNE JEB8KOFN CPACTANVE 10 OTPOMEFUD ¥ (o10).
llprorwpuTie nmerunrtrronol wavepH BO BPEVH WPHOTAMAPAATHE INC-
ueRHOro TPAEETA OTPAXAETCH HA DAIMEP WRAATNERMX J2e€pen, Fepmew
pONpoOC Q XApawTepe MMCMARTNY TPANWTOR KA¥ @KOVCYAPHNE Mpo-
pacrammm,

[lporerensye CTepeorpaguTeckne WCCTeTORANYA CVAIRNN, TTO
B A0HE AAXOFOMEPHHX npepacrarnit OTCYTCTRYDT HOTERTHTeCKne
COOTHOMEFNA Merqy KRADNEM W mojaepHy martov. TAvwe COOTHOMERUSA
AOCTHrADTCA NURME B TEPeXOAROY 10We /HA TRAEMRG MPCYeNnoro rpa-
JiTA CO CBOGOAFHM OT WRAPNA MOrNeREw mnatov/, TAS aavOrovcDENe
mpopacrammis CreRsptCA Grvra¥EHwR opmewrrpopvavu. [IpORAIERH
TOKXe DEeRTreHorpaduvecrre, PEFTraFOCHevTRANLING U NIAMEHHO-
HOTOMETPHTECKRE HCCASROBAFNA,

213



KFUCTANIOMOPGOJOTUYECKAR SBONWINA WUHEPATIOB

H.ll. Ymxna, C.K. Kysneunos, CuxTHBkap, CCCP, H.3. En3uxona,
I.ls T'puropees, U.UW. Oappasoscknit, Jlenunrpax, CCCP, B.l. Su-
naposa, U.H. Kocros, M.H. Waxeem, Cojus, Boxrapus, NeAe Mn—
nees, Mocksa, CCCP, B.A. Nonos, b.B. Yecroxom, kmacc, CCCP

KpueTAanaoMOpHONOTHYECKAA BBONDIMA MUHEPAJNOB pPacCMaTPHA=
BAETCH HE Npumepe GADOPHUTE, KanpluTa, Gapura, LUWDKOHE, OWUDUTA
¥Bapua, KB8CCHTEPWTA, aHATER8, CAMODOIHOW cepe, &BTHTA, ana-
TMTA, MOHANATE, KHHOBADAM ¥ ADYrMX MMHHEDANOB. JloKa2aHO 23aKO-
HOMEDHOE WIMEHEHME GODMH KDPHCTaNNOBR MUHEDANOB BO BpPEMEHH N b
NpOCTPAHCTEE, Z3KOHOMEDHOCTH COCTOMT B CYMECTEOBZHMH IBOAD-
NUOHHHEX TAGUTYCHERX DANOB KPUCTENJNOB MUHEDANOB M BHDEAXIETCH B
KpHerannoMophonoruueckoit ICHANBHOCTH pynnuk TEN W Opeonor
muHepenuasunu. OGcy®nanTcH OCHOBHHE (SETODH MODHOTEHES3Nca
KDMCTBNN0B. WanaranTcH OCHOBHHE NDUHONUNE NOMCKOBONW KpuerTan—
nOMODPHOTMOTHA + 3
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BITLCT 0F DARLY NUCLLAYICH COLDITICKS Ch SYLINILTIC [ .USCCVITE
POLYTYPIGE A8 SLEN BY AT0H WeSOLURICH BLLCTLOL iICaUSCOFY

} . Amouric, A. Beoronnet, lierseillen, Iriice

Three iroberic (PY o =1 kb)) and isotheranl {T- S 355
2

502 and 630°C) nucleasion exnerinmenss of O¥-nuccovite hrve
been corefully studied by nowler X-rey dilfraetion cnd hich

rocolution transmission eleectron iicroscopy. The intircie ste

pling seouences of loyers vithin indivicducrl spirbl-Tree erys-
tnllites nre determined thunks to l=itice (or ctricture)
inaring techrigues.

At Tﬂ &= 35500, disordered stecidng involving loccl 11
pnd 2H1 order, largely dominctes. A few nuclel wiihy 111 gtruc-
ture coexist with disordered omnca.

At Dy = 502°C, rost of . dicas sre of more or less heovily

frulted 13 structure but ceoexiet with hepvily fculved 205 nuc-
Rl .

N

At T = 630%C, eluost rnll She nepuluntion ir of 2N, struc-
+

bure vith rare sine-ing foulte ofien loc-ted in the niddie of
»

the seouence.

The n: oure of initrineic and extrineic stneldng foults
Within 1% end 2H1 netrices lg deceribed. Decreccing temperar
fure and/or increasing supersciurction nre found to promote
ficorder in wuscovite. The role of ths way e ppeiing ofi the
fwo eorly first cornrcenged 1la:ers (eni cttachod specii
fortions of the single lrver structure) on thc seleciien of
the basic etructure develonped through further 2 - D miclea=-
Yion, rs gupcested Ly Toakode end Ross, is siown to he coun-
terbalenced by erviromnental vorimeters like T enc superentu-

Pntion. These HUTEY observetions or screw disloection - free

Pivoicllites pive exnir

1tel sturort Lo the bHusic vssuln-

flons of o recent foulied-'nirix model pronosced to .exnlain

thie origin of connlex pol: tyres of mien cecording to & pub-
goavent spircl - prowta mechinien,
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SOIL LIME REACTIONS
N. Barelli, R. do Carmo Freitms de Silva,
Cr. Bl., Melios, Araraguara, Brezil

There is lack of information about soil lime treatmen
on red tropical soils, Here in Brazil some papers deal wit
the effects of hydrated lime on the compression strength p
perties of the named soils but practically nothing is said
about the chemical reactions involved.

Our study is concerned with the lime reactions of the
called "purple earth", a red soil composed meinly by the ¢
mineral gibsite, a lerge gquentity or amorphous hydrated ir
oxides and magnetite; this soil ig known domestically ag "(
fee-powder" when moist,

Calcitic and dclomitic limes were added to the soil
(3/5,7,8,12 ana 15 g. lime/ 100 g, soil) at the op timum mod
ture content (307 w/w) as determined by the standsrd Proecto
.method and cured with loose mellowing by periods of 3,7,21
31 days in ambient temperature (23-28%), 40% and 60°%;,

The extracteble lime (determined by the LeDuc method)
dicates that the reactions oceurring between limes and goil
all temperatures ere rapid end subgtantial (large amounts o:
lime consumed in o few days) and that the reactions take pl,
in two steps, one before Ty the other after 8 g, lime/ 100 £
soil, either for calcitic or dolomitic lime,

The Bcanning elcctron microscopy showed the formation ¢
an emorphous or Very poorly crystallized pProduct, with an ir
teresting morphology, resembling a rose or g blowed-up bubbil
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CRYSTAL GROWTH FROM SOLUTION: CONCENTRATION GRADIENT OF THE
SOLUTE MEASURED BY A NEW MULTIDIRECTIONAL HOLOGRAFPHIC INTER=
FEROMETRIC TECHNIQUE

#. Bedarida, L. Zefiro, P. Boccacci, C. Pontiggia,

Genova, Italy

The concentration gradient near a crystel growing from
a supersaturated solution may be measured by holographic in-
terferometry. In comparison with classical interferometry
this technique allows to work in larger volumes (some tens of
omg) where the convective movements affecting the growth pro-
cess are easily checked. In both these techiniques only a
mean refractive index of the solution is measured by interfe-
rence Fringes due to the overall optical path~length varia-
tiona.

Applying the multidirectional holography a real three-
dimensional map of the refractive index variations is obtai-
ned, Several images of the growth process view along diffe-
rent directiong are produced by a phase grating put in front
of the growth cell. The digitalization of these images provi-
des the date for a computer program recomstructing the refrac-
tive index distribution om a plane parallel to the upper face
of the growing corystal.
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GALENA WHISKERS FROM DJALTA LEAD-ZINC
DEPOSIT, NORTHERN TUNISIA
R. Bogdenova, K. Bogdanov, Sofia, Bulgarie

Djrlta lead-zinc deposit in Northern Tunisia is of vol-
canogedimentary origin. It occurs in Miocene lacustrine con-
glomerates and marls. The ore body is of sheetlike shape. It
is composed by finegrasined galenite, brunkite, pyrite, marca-
site, sulphosalts, quartz, caldite, gypsum etc.

Investigations by scanning electron microscope have
been carried out on some samples taken from Djalta deposit,
discovering unique natural galena whiskers. They occur as mic-
ro-druselike agpgregetes, orientated in three mutually perpen-
dicular directions and grown up on padding of cube-octahedral
gelena crystals. The following morphologic types of waiskers
have been found out:

1+ Hollow whiskers - it is the first time they are des-
cribed in the literature. They have square cross section, en-
ding at the top b;{ooﬂ». A rectangular or cylindrical central
canal of gize up to 3-4uis observed alon&[1w] , in the cen-
ter of the whisker. It might have been formed by spiral growth.

2. Conicel whiskeres - of polygonal cross section, enlor-
ged at the top. Whiskers of abrupt shield shaped growth at
the top,bounded ‘by{‘lOO]- and {111}, es well as whiskers with
graduael growing from the bottom to the top, ending by{110},
are observed among them.

3. Aciculur wniskers - elongated along ﬁoq], of rectan-
gular cross section of dimensions 20 x BO}L. length up to 1 mm
and bounded at the top by-@10}. '

Comparison has been made with galena whiskers from
Pcheloyad lead-zinc deposit in East Rhodopes, Bulgaria.
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NONSPIRAL LAYER GROWTH OF MOSAIC CRYSTALS OF MINERALS
I. Bonev, Sofia, Bulgaria

The real crystals of minerals have mosaic (block) strue-
ture. The mosaic subgrain boundaries appear on the crystal
surface as macrosteps, their reentrant corners being impor-
tant sources of growth layers under low-supersaturation
conditions. The layers spreading around the generation cen-
ters cover the surface of the subindividuals thus preserving
the nondisappearing steps. The reentrant twin boundaries and
some other rough surface defects act in a similar manner.

The macroscopic height of the surface steps permits
unceasing generation of monolayers which form macrolayers of
considerable thickness. A common growth front can be formed
by interaction of the equally directed macrosteps on the
neighbouring slowly disoriented blocks., The pseudospiral
systems of macrolayers originating in such a way cover in
many cases the whole growing crystal face. The dominant layer
sources (1 or several on a face) are connected with the
ntrongest disoriented blocks. The pseudospiral macrostep
pystem has no helicoidal surface and represents a mosaic of
veparate flat-parallel areas subdivided by the defect sub-
boundaries. The characteristic radial-mosaic (lineage) inner
structure of the real crystal originates through the conse=-
cutive extending of the subboundaries in the growth direction.

The block structure, arising during the moments of
increased supersaturation, controls the layer growth in the
following considerably longer periods of the lowered supersa-
turation, which are of great importance for the natural
orystallization, especially from water solutions,

The mosaic layer-by-layer mechanism is not a variety
of the spiral-dislocation mechanism of growth. Its higher
offectiveness is due to the availability of more active
nources of layers.
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MORPHOLOGY AND GROWDH MSCHAWISM OF PYRILY WHISKSRS
1. Bonev (Sofia, Bulgaria), M. Reiche (Halle, GDR),
M. Marinov (Sofia, Bulgaria)

Pyrite whiskers and thin platelets have been found to
overgrow coherently the faces of small cubiec erystals, which
form peculiar spheroids and macroframboids inside the large :
erystals of a high-temperature chalcopyrite. The whiskers, 1 to
several miecrons in width and up to 1 mm long, are elongated
along [001] and bounded by cubic: faces. The platelets are -
flattened along (100).{210}, and sometimes §111} forms, take
also part in faceting of crystal tips. All whiskers and plate-~
lets have pyramidal, gradually narrowing basements. Longitudinal
steps and riffles, flat rectangular pits, drop-like and elonga-
ted bulges are the characteristic surface defects of their
lnteral faces. According to data of HVEM studies, the thin i
whiskers have a perfect, dislocationless structure. The ribbon-
like whiskers and thin platelets contain small vacuoles of fl
inelusions with isometric or partly irregular forms, as well aaj
internal longitudinal channels.

The growth of the whiskers is realized in the restricted
volume of the inner hollows in chalcopyrite from stagnant solu-
tions under diffusion regime. Two main stages can be clearly
distinguished during the growth of whiskers: (1) the initial
stage of multiapex growth under disturbed morphological stabi-l
lity of the crystal surfaces, when the pyramidal "pedestals"
are formed, and (2) the main stage of extremely anisotropic
whisker growth through one-sided feeding and concurence between
the neighbour individual needles. Because of the hindered diffu
sion, the surface defects ani steps on the lateral faces do not
act as active layer sources and growth is taking place only on
the tip through; two-dimensional nucleation.

The formation of whiskers and thin platelets in this caae;
as well as probably in many other cases, is considered to be a
special kind of skeletal crystal growth.
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T'HE INTEKNAL STRUCTURE OF NATURAL DIAMOND CRYSTALS
OF NON-TANGENTIAL GROWTH FORMS
N.A. Bulienkov, V.P. Martovitsky, Yu.L. Orlov, Moscow, USSK

1. The internal structure of natural diamond crystals of
non-tangential growth froms, studied by X-ray section topo-
graphy, is characterized by curve-face growth zomes, fibrous
ptructure along the {100) , {111} and {110} directions and
ppecific misorientation of these growth sectors. The crystals
of these type have been established to change their structure
dependent properties as compared with ordinary flat-face dia-
monds.

2. Spherocrystels of natural diemonds is a new type of
isometric single crystals characterized by completely fibrous
growth from the common point centre along all the equivalent

{100) and {111) directions. Various examples of the internal
structure of spherocrystals are given. The transition forms
between spheroerystals end diemond spherolites (ballases) have
been found,

3. Cubie habit crystals of variety III (accordimg to Or-
lov) are characterized by separate (111) fibres, being asso-
clated at an angle of 45° to the growth fromt of the {110}
plates, It results in the division of the ecrystal space into
6 cubic sectors, regular internal structure and several types
of structure depending on the menner of filling every sector
by {110} plates.

4, The forms of mixed growth are produced by the combina-
tion of octahedral sectors of tangential growth with cubic
pectors of continwos growth. Curve-face and flat-face habit of
such crystals may widely vary depending on the relatiomship
between the growth sectors,

5. Various transition forms from one growth mechanism to
another have beemn found.

The existence of various non-tangential growth forms ac-
counts for morphological variety of natural diamond crystals.
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COUYLED GROWTH OF QUAKTZ AND FELDSPAR I GHALITIC LAGRAS
4, Carstens, Aarhus, Denmark

Lamellar and spherulitic intergrowths of quertz and al
kali-feldspar appear to bé the result of o cooperative prowt!
mechanism.. During growth there is & progression in morpholo-
6y of the duplex texture from & fine lemellar or spherulitic
texture to a coarse micrcgraphic one. The transition is be=
lieved to be due to & change in the growth mechanism of the
feldspar from non-faceted to faceted as & regult of & decrea
sing degree of undercooling.
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PYRITE AS INDICATOR OF LINLRALFOREING ENVIRONMENT

(ON THE BASIS OF SOME COPPER-MOLYBDENUM DEPOSITS OF THE USSR)
8.V, Efremova, A.I. Gorshkov, K.E. Frolova, L.P. Nosik,

A+K, Groshenko, S.E, Borisovskii, Moscow, USSR

It is dmpossible to unite copper-molybdenum deposits in
single formation on the base of geological-petrographical-mi-
neralogicel investigations of copper-molybdenum deposits of
Megri-Ordubade region (the deposits Paragachay, Madanidzor
nnd oth., Caucasus Minor). The independent ore-magmetic sys=-
tems were developing within deposits. They had its own evolu-
tion and can be distinguished by the character of ore-forming
processes. Pyrite is one of widespread minerals within deposits.
It cccurs both in veins and veinlets. Pyrite develops metaso-
muticly in ell type of rocks too. lMetasomatic pyrite have ex-
tremly irregular habitus and very seldom appears in form of
tubical crystels. Pyrite of sulphidic and quartz-sulphidic
veins haes complicated morphology, electron and hole conducti=-
vity. It contains numerous (cubic, globular, irregular and
dendritic) ineclusions of halite. The halite was extracted from
the specimens by the one-step coel-jelly replica method. The
crystalls of halites were on the surface of coal membrane and
they were not in contact with water. Helites were determined
by the microdiffraction of electrons. It is characteristic that
the content of cobalt is increased with the depth; the abun~
dance of mnickel, copper and other elements are increased too.
Pyrite was formed in extremely reductive conditions from the
sulphurous-alkaline~chloride ore-forming solutions.
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RECTPROCAL CRYSTAL AND CRYSTAL GROWTH
H. Follner, Cleusthal, FRG

The relationship between partiitions of the three-dimen-
sional space into Dirichlet domeins o morphological points
end the face forms observed on crysials will be here examined.
On example of barite and cerussite (1) it nas been shown that
the surfaces of morphologicael important faces in the main are
built by polyeder with central poiats in the outer net pla-
nes, Decisive is the proportion of fthese surface polyeder on
the total surface of the net plane and the existence of di-
rect bonds between morphological units. In certain cases ine
terstitial net planes must be ftaken into consideration. In a
further investigation (2) the morvhological relationship of
crystals of glaserite-, Nazsoj-, 1ow«K2504 and olivine-type
has been researched. The crystal structures of these cumpournds
can be reduced to a common basic structure, The crystal
growth of olivine which possesses a similar morphology to
barite deviates from that of the other Azl-substancas. The
differences will be shown by Dirichlet domsins of the morpho-
logical lattices. The packings of space filling polyeder al-
low conclusions on growth mechanisms.

(1) H. Follner, Crystal Research and Technology, in

press

(2) H. Follner and H. Schwarz, in preparation




THE MORPHOLOGY OF HYDROTHERMAL GROWN ALKALT FELDSPARS

W. Franke, E. Brettschneider, H. Ghobsrkar, Ch. Grothe,
M. Zarel, Berlin

K-feldspar, Na-feldsper end intermediate alksli feld-
apars were synthesized st a pressure of 2 kb, hetween 300°
and 750°C from various glasses and with different composi-
tions of the fluid phases as well as by the reaction of va-
rious solid phases (topaz, mullite, ceramic matrix) with al=-
knli hydrogencarbonate or alkeli silicate fluid phases. SEH
pictures of the crystals were anslysed stereophotogrammetri-
enlly in order to determine the index of the faces. Domina-

ting faces sre{110},{001},{0103},{701} and for K-rich crystals

{Zoi}.

Minor faces occurring arve {111},{021},{130} and, only
observed at K-rich crystals {100} K-feldspar rather rarely
showed the faces {712},{221},{731}and{111}. The tracht is
consistent with the calculations of WOENSDHEGT according to
the pericdic bond chain theory and with DONNAY-HARKER law.

The hebit changes were compared with the corresponding
Iindings of KALB and RAAZ for nstural specimens. Experimen-
tnl results revealed the habit changes to be due to

6. the growth temperature

b. the chemical environment during growth

c. the composition of the crystal.

Traces of ¥, P043+ rett, 1i*, Be™ and consideral
nmounta of boron appear to be witlout eny influence on the
lnbit of growing alkali feldspar crystals.

For a quantitaetive description of the habit the ratio

of the centrel distances of (110)and(010) was found to be
mopt suitable.

1 8th General Meeting IMA
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ON DHE BT Lss L AGGREGATE OKTOBENY CF STHATINURK PYRITE
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. Prpceaeeg of the minsrel sggxapats formation in strati-
rorm pyrite deposita mey. be. dividsed 1xto. scdimentary » hydros
thermal, metemorphic, end bydrofhergal. s s-mooilization ster.
ges the intensity of which ig rethen verirole depending,on thel
cheracteristics of the miperal proper and on, toe geolegicel
environment es wall. . el 3.
§truetural textural phenqmgna gf the sadim¢ntary = nyd-{
rotpermal stege are considered es toe most impoxtent. info*waq /
tion from gsneticnl peint of view end exe the resulis of BEL=
mg;g accumulat;on”qr mggera; aggragghep. Frow among Lnsm,, beay,
dation-bedded, rhythmic—bedded colloform, bedded, bpoded, stos
ckwork and atnckwork-impre;ra*ion phenomens should be. first of
all mentioned.l\ : (e s e 5. i eghen Wl (e AR
mggamorpqic s;rucpu;ul ~‘hnxtu;q¢ yhﬂnbuuhu have heen or
ginated in the course of m»temurpbic stuge. They sre the re=
sults oi‘ recrysta]lizat‘o‘l, deiorndtion s mobilization, &a”yql,;,.
es remobilization effects unﬁ &ra  represenged mainly by growth
of metanryatais, skele;on growth. cataclastic strugtures, ses.
lective _corosion, polvnorphic alteratinnﬂ. mingral accuwaulg= o
tion in ﬁreasura shadows, etc.,_ ! SN :
Manireatationg of the hydrothermal - :gmobilizatiqq sta
in form of Alpine-t;pe veins and qecretiqnulanqeq are sligh
develnped only.“_ NS clir S
"sSome of thasa henqmana menzianed including procesaen v
their formation/ will be nhown or the axample of selected &

tirorm pyritp deposits,in the pissko - Gemarak& Rudqhoxic
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Erorovis Iy Leduckov, wotllia, Bulfdxia

ohe’ Wellivienr 'of $he ré¥rHetoried” Trol the Wétallurpical
) préfiea for eoBpe, Trad ariy vire prdduction in'investipea~
Fod L g nitrere Vo cul Wy bvodh T wis Yathblished that the'
uved refractorics wered r11 bvel enrithed’ in copper, lead and
ginc minerdle®and Alloys of 'noli<terdoud énu noble metals. un
Pl founds B méthod whe'developad ror topper, silver'and
pold recovery frém copper pyrometallurgitsl refractories and
lead ond zine recovery from'the respedtive die'tal production.

The' two' ' technolop il ensure wusteless flow sheets which
ure ingtelled on’industrial gculeé in Bulﬂuriu vwith high econo-
mc efficientyi!

A wmethod 'hau'been developed on the grounds 'of the results
frox the investipgstions for retfractories protection from the
netion orvthe metellurgical malts, increasir.,_, the lire of the
refractories,
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WINURAL pH=NETHY « POSSIDILTLIES ALD RLALIZATION
Geife Kivow, Id Vaesaslinor, Sofia, Bulgeria

Determining the acizity 'or tHe ‘medium dn which the m';g“
rals are formed is veiry duporiant for she more correct wider-
standing end explenation of a muaber of geologicul processes:
supergenesis, diegenesig, low- and uweldiwg-grace metauorphisn,
hydrothermel mineralization and alserction end others, For the
present, the only way of gaining evidence avcui the ‘metivity
.of hydrogen ions in tnese processes ia the auulysin of minerals
paregeneses either by means of ph-Bh diegrams oxr ‘on the basig
of observetions on the temporel or structural-texiturel rele-
tionghipa between the various minersls. These data are almca#'
always conditionel or uncceriain.

However,. there exists anciuer possibility, not used yehﬁ
for collecting much more complete informaiion on this subjects
This is the hebit of some minersls whose structure conteins =
crystellization water and hydrogen bonds. It is kioown that the
habit is usually determined by the weakest bonds in the orys=
tel structure. In such minerals these are jugt the hydrogen |
bonds. On the other hand; the foree of hydrogen bords changes
with the variation of the pH of the medium. Tn prinéiple, this ‘
variation should provoke a corresponding modificetion in the
crystal habit determined by thie bond. Attempts are made here
for theoretical and experimental verification of this posei=

bility and the results obteinecd in experiments with gypsum
and some other minerals are discussed..




- INFLULLCE OF UNSTASLE GERZTIC CURDITIONS OR ITHE
PROrATIES OF FLUORITE CRYSTALS FHCX TYHRYAUZ DeiOLIT
1.V, Kulikov, Moscow, USSR

1 Hightemperature fluorite Irom Lo-W Tyrursuz deposit
{lorthern Ceucasus) wes formed at the latect stapge during
plirong renewal of tectoniec activity, intrusion of liparite
Mugna and generation of explosive and eruptive breccies,

2. As & consequence, the changes in crysitnllization re-
gline wers well xeflected in different properiles of fluorite
gryetals:

a) in chsracter of fluid inclusions (large - %0 1-2 mm -
Mifferently filled highcoucentrated pol)phnse inclusions,
Which are very unevenly distributed inside the crystals);

b) under unbelanced crystallisation conditions the acce-
loration of erystal growth results in combination crzstal Lfa-
g4 origin becasuge of the nhore uccelerated growth of octahed=-
)l faces;

c) the incremse by 1-2 order .of megnitude. of. the quanti-
by of different crystel sgtructure defects was detected:

~ sharp increase in relative concentraiion of Ff-centres
in fluorite, which wes determined by thcrmoluminnacegce (from
0.8~3 under relatively calm ¢ouditdions to 4~S. and even 16=149
under violernt crystallisation conditicns of .intensive dega-
ping);

- increase in the density of dislocation defects, which
wns determined by electrone microscope investigetion of sur-
Tace micromorphology of fluorite spalling - from 0.3'108 to
1.109 em <3

d) highdefected fluorite from breccias has two times bet-
ter recover by sodium oleate flotation thanks to additional -
surface positive charge supplied by admixture and hole defecta.

3. Fluorite structure defects influence its cleavage,
nicrohardness and colouring. All the complex of these proper-
ties is of typomorphic significance and it also reflects the
vertical zonality of the Tyrnyauz deposit.
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GENETIC CLASSIFIUATION OF INCOMPATIBLE LUCLUSIONG I DIAMCHD
C.R. Leite, Araraquara, Brazgl

Morphological studies on syngenatic :I.nclueiqna in di‘.‘
mond olivine (forsterite), garnet (pyycpe), chrome spinell
eand enstatite revealed, as general rule, that they oceupr umns
der the shape of nearly perfect to very distorted cuba-ocf:i
hedral crystals, but ever outlined by faces correaponcing
almost entirely to the proper diamond planes. This &nomglf;?
morphology is classically interpreted by the pre-existence &
of cube-octahedral pits on the diamond naturel surfuce,'ﬁnﬁ;
g0, the presence of such cavities seems to affect 'slpgni-
ficantly the incorporation of co-existent crystals during Jﬁ
the diamond growth. However, if 1t is accepted that these’ B
pits are originated by erystal dissclution; the association
of the diemond and the material to be included could occur
even when the diamond growing is aumewhat-interrupted.'Thiga
agsumption lead us to state that the diamond is slso able to
include incompatible material, in respect to his perticular
growth conditions, and in thet way secondary fulfillments
could be included by the diamond, and as, so preserved, in
a later growing phese.

Such a case seems to be the formation process of the
"epigenetic" inclusions of quartz, goethite and muscovite!:
and others doubtfully-~classified inclumions, like biotite,
kyenite end phlogopite, which in reality must be considered
merely as non=-syngenetic diemond inclusions, '



OKYSTAL RORPHOLOGY AND SURFACE Lz=LTING
D. Nonow, A. Pevlovsksa, Sofia, Bulgaria

The experimental study of the crystel morphology appears
to be the most promising method for the investigation of sur-
fece melting et present. The concept of "surface melting" was
firatly introduced by Stranski. Burton and Cabrera considered
this phenomenon in the sense of a trangition from atomically-
mooth crystal surfaces to rough ones (i.e. "roughening tran-
pition"). 5

The surfece melting of crystals can be studied by exami-
ning the ¢rystal morphology in dependence on the temperature
whereby the rounding of a given face is taken as an indica-
tion for its own roughening. The roughening transition of the
crystal-vapour interface wag studied in the case of different
model orgenic substences (diphenyl, nephtalene, tetrabronme-
thane and edamautane), by means of experiments using the equi-
librium~ or the growth forms of positive or negative crystals
(vapour inciusions),

On the ground of the experimentsl results the following
conclusions cen be made:

1. The theoretically predicted change of crystal-vapour
interiace from atomicslly-smooth into atomicelly=rough with
the increase of temperature hag been confirmed,

2. The surface melting of the different crystal surfaces
of one end the same substance occurs at different temperatures
ag it is predicted by the theory.

3. The surface melting of the most densely packed surfa-
ces of some substances takes place at temperatures sufficient-
ly below the melting point which is not predicted by the theo-
IYe ¢

4. The existence of non-equilibrium ("kinetic") roughe -

ning on growing surfaces with increasing supersaturation has
been experimentally verified.
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}.ORPHOLOGICAL INVESTIGATIONS OF ICE CRYSDALS
GROWING FROIM VAPOURS
D. Nenow, V. Stoyanove, foifia, dulgeria

Ice crystels growing from a vapour puhase on & glass sub=-
strate were investigated. In experiments performed in air typﬁA
cal snowflelkes were observed. Reference experiments were carri
ed out in vacuum 10 5Torr (with respect to air)., The ice crye=
tele grew in vecuum like prismetic plates with hexegonal s 3
try. A comparison was mede with respect to the morphology, si=
zes and growth rates of appropriately oriented snow dendrites
and ice plates. It was concluded that the presence of air (as
a medium creating diffusion limitetions) facilitated the appe:J,
grance of morphologically instable ice crystals - dendrites.
The influence was also investigated of the temperature on the
morphology of ice crystals growing in high vacuum. At tempera=-
tures close to the melting point rounded (nonsingular) surfaces
contacting the basal face were observed on the growth form of r
ice. Probably, they appeared on the places of the pyramidal fa{;
ces. The basal and the prismatic faces remeined plane (singu-
lar) close to the melting point as well as in the whole tempe—i
rature interval investigated. With lowering of the temperuturahr
the area of the rounded regions decrezsed. At the lowest tem-
peratures investigated (about 92500) completely polygonised ice
crystals appeared. This phenomenon mey be interpreted as occuT=

rence of surface melting on the growth form of ice below the
melting point of the crystal.
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DEFECTIVE GROWTH OF MILKY-WHITE QUARTZ
.. retrov, Sofia, Bulgeria

lilky-white quartz crystals from the Rhodopes ore depo-
#ite of base metals (South Bulgeria). Defective growth with
gonel-sectorial stiructure of the quartz have been observed
dletinctly expressed by the formation of the numerous fluid
inclusions in the pyramids of the rhombohedral crystal faces.
Ihe space structure of the crystals is cherscterized by the
various forms of their growth pyramides. The central part of
the crystals is often transparent.

The separate growth-pyramides are built up by zones of
different width and different degree of transparence, Someti-
mes & complex (mozalc) structure is observed in some zones.
flome perts of such a zone are quite transparent, while the
next .to them are milky-white and opaque. The following zone of
growth is converse to the forms. The most defective and opaque
sectors are inherited by trensparent and defect-free sectors,
while the defect-free ones are followed by defective sectors.
Meanwhile semitransparent sectors of medium degree of defecti-
veness passed to the next zone with relatively the some pat-
tern of morphology sequence. The so described phenomenon of
rhythmic growth of milky-white guartz expressed by compense-
ting sequence is to the electrostic and adsorbtion forces, ta-
king effect simulisneously.
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RBOGENLIC QUARTZ Euﬁﬂgf}QN.IN PPOHSTEINY
Je Prouvost, L. Fonsolle, Villeneuvs, France

"Tonstein" are interbeded thin formations which can be
nbserved generaly into leyers of coal. According to the most
recent works they found their origin from volcanic glazed
aghes which form a cinerite. This one, in the diagenetic con~
ditions of the coal basin  1s converted, in situ, 4in clay mi=
nerels and particularly, for these one we have studied, into
kaolinite Diagruws X carried out have showed this‘phyllitic miéi
neral is very evolved with sharp picks, explaining 1arge_areg_
of kaolinite when observed at the petrogrephic microscope. i
Somatime we found even some handyable monocrystals, = ';.

However this transformation was not carried out with the
mobilisation of all elements and it is known there is an ex=
ces of 'silica, In the conditions of the medium, the silica o
stay in place and crystaliise in quartz, These orystals are,
of ‘course, so small thet it is impossible to distinguish thi.ainf'_f
with the petrographic microscope. This quartz must not he coti=
fused with pyroclestic one, sometime present, and coming 1n
thias state from the eruption. ; : s

Thig cryatallisation, finaly, go sometime to a needle .
morphology as we have reported at the IX International congres
of carboniferous stratigraphy, UKBANA; T11 USA, 1979. Some new
worke with the transmission electronic microscope show the be~
ginning of the erystallisation of the silica by the germina- ]
tlon of quartz and the growth of crystals opening sheets of '
kaolinite and follow up it out of the phyllitic mineral.
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GEKETIC, MINERALOGICAL FLATURED OF THE. TUNGSTEN-BEARING
CALC-SILI AIE BANDS IN :I‘““ MORILLE AKEA (SALAMANCA,
WEST-CENTRE SPAIN)

J. Saavedra, ¥. Yellitero, Salamenca,” Spdain

These banda are. interlayin in an Upper lroterozole-Lawsr
Canbrian monotonous serie ol grauwacke~sandstonespeldiic (main-
ly), menbers,. in levels 3~40 cm thick, . with a zonal array com-
posed by a central zone of calcite {migeing at times) with
quartz in thse cou*act betwgen this zone and the next one,
'*nudularltr~1doc'asu acbeelita {(minoxr dlopside eud clinozoi~
#ite) zone, 1"'1=;.ida-cj.izo?oisitt. (minor .Jp.brne and felda.u 1ra )
ZONo , a.mphibm e-plagioclane~ap 'venr‘-aprtita (minor rutile and
zircon) zone, and finally, achist. Hlneralogical and geochemi-
cal characterletics discard an ortgin by mixing of pﬁlitiC"BrF-
nnceous (or igneous m;tarials) Bedimentr with carbonate rocks.
A metaaomatic mechaniam. lnduced by the region&l metamorphism.
i proposed. o

S m
- 108 4
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A COMPARATIVE STUDY OF NON-TANGENTIAL GROWTH FOHRLS
OBSERVED IN NATURAL AND SYNTHETIC DIAMONDS

M.I. Samoilovitch, A.A. Sheposhnikov, N.A. Boulienkov, _
V.P. Mertovitsky, B.V. Spitsin, L.L. Bouylov, Alexandrov, USSl

1. Studies of some particular features of non-tengsniial
diemond forme (netural end synthetic) grown in vaerious crys=
tallizetion enviromments heve pexrmitted ue o determine grow
conditions of certain matural diamond types and to describe
every particular stage of their development. X-ray topography
and electron microscope data have been used.

2. Fiber structures of <100> and <111) growth pyramides
and particuler morphology of the involved growth facee of the
natural diemond spherocryetals heve been found to correspond
to that of the synthetic crystals, flux-grown in the region
of diamond thermodynamic stability.

' 3, Fatural diesmonds classified in the 3d type (after
Orlov Yu. L.) that grow aé deformed cubes and synthetic crys=
tels grown from vepour phases (cuboctahedra and numerous forma
of cyclic twins) possegs some common features in their inner T
structures., This fact wiitnesses for supersaturatiom and trans-
port rates being determining factors of the growth mechanics
in both cases, irrespective of all the visible differences in
growth conditions.

<100> and <111} growth sectors have beem found to form
of 1-5‘ﬂm plates having rough edges and inclined to the plan
of growth. Three face angles (gonohedra) are an impgoriant fea-
ture of this type of growth. Some interstege growth forms ha-
ve been made obvious and studies have been conducted to look
into structures of texturized dismond films, made of globular

crystals produced from a vapour phase and deposited on en
oriented substrate.

]

4
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MORPHOLOGY OF CRYSTALS AND TYPOMORPHIC PARAGENESES
LITHIUM MICAS IN SOME GECLOGICAL FORMATIONS
«l. SBburiga, Loscow, USSR

The 1ithium micas (lepidolite, zinnwaldite, polylithioni-
#, protolithionite, lithium phengite and 1ithium muscovite)
lous in composition and structure are the typicel minerals
some geological formationsg such as rare-metal alkaline and
bered granitic pegmatites, rare-metal granites of diffe-
Wont alkslinity, greisens, rare-metal apovolcanic metasomati-
M: The lithium micas of every geretic type have a specific
Momposition and morphology of crystals and slso a characteris-
V1o paragenetic associations of economiec minerals. The morpho~
Loy of mica's crystals depends on the time of thelr formation
. Mnd ite position in relation to the roof, The peculiarities
Of the lithium micas crystel's morphology and of its micro-
#tructure (mode of blocking, distribution of dislocations)
Indicate the conditions of mica's growth. The paragenetic ag-
#moeintions of lithium micas may be used to estimate the ore

Productivity and the level of erosion for the concrete geolo-
gleal deposits, :
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WOREHOLOGY OB DIRMONDS i e, i FF e b Hio Ui s
1. Sundgews, Sendadi, Jepan’ i
Crybtal horpholopies dnd  stirface nitrotopogriphs were’ i8S
cohpbred and’ critically Bnhiyséd in' rélation to gFowth’puriies:
ters on naturtl diemencs’an "bjhtﬁetic ‘dienonds” provn ‘ufidert il
stabla (me%ai ﬂbluticns) ‘and' wetastable (vepour phese) condi=
tiong. Analyses were made on the basis of interface’ roughnevs
and its" dependenee uﬁon growth parcieters and crysteliogruphic |
oriantati&nn, o1 the results of POC analysie, und’ of' the relaws
tion between growth ratés and’ chemical poteritisl differences.
liatural diemond cryetels of pelyhedral morphology show
the closest morphqlogy to thworetically expected one, whereaa”jﬁ
toere mre comnsiderable deviationg from the theoreticul uorpho=
logy in casea of synthetic crystuls, particularly those synthe=i
4lzed under metustable conditions. The deviation is especinlly
noted for the development and surface microtopogrephs of cubic
faceu, which should not develop &s smooth interfuces. The obd",
served differences among natural and two itypes of synthetic :
cryetals of diamond may be accounted for on thres basesy '

licate and metallic solutions and vepour phaee, and 3) habit -
variation depending on superssturation. ,

Morphology of polycrystalline diamonds of natural origine
is also analysed based on the relation between growth rates
end supersaturation,



kiRl LﬂL RLGULARIEILb AND PhﬁLLILAL CGthQUﬁhChS OF ZONAL

;1UT11BUTIOh IN HIL?OTIthAL LOD i3 OF MORPHOLQ&IC&LL! LIPFL-
RN T \:AﬁéxThRITL AND ﬂitl“f'h Lm mLs '
Na.Z, Yevaikovm. Leniwarad U

quan$itative obggrvutiona of caaaitapite mqrpnology 1n
tin lodes end-$hat of . pyrdte;in gold. ones. allow to.dgacribp
crysrtaliomerphological zonality of byd;othermalitah-as.fo}laws:
oxysteld foym,of.the same ninafal chenges drom point to. point
within. tha: whols pinarnliaed_ﬁody;-prystﬁllomprphological vas=
riebility. gradient, is inveraely, proportional to, lisear dimen=-
slong of mineralized body in chqaen,diraptinn; the succession .
pi changes of, morphologically different crystals in minerali-
ped body dg similer to that, in bime; increasing of quantity
wl latex cryptailomorphologicql types of mineral tulkes place
in directions:, from, the side rocks fo the lode axis, from the
roots Lo the upper pérts and from the flanks to the ore cores;
Lha h\hrzhﬁ of crystallonorphologicel zonallty are wmineralized
vracka of different length and time of origin; faces combine-
biona of cxystals of different mineraels, which can be found
lepether, are in mare or.less accordance, ;

Crystgldomorphologically zonal atructule of plucera is
gotermined, by successive occurrence of crystals of deeper and |
dceper levels of \erosion into recent sedimenta. Learning of
ampirical cryatanomorphnloginal regularities of hydrothermas
lLites structure and the resulted placers sllows to choose the
objects of prime importance for geological exploration., Space -
time dependent crystal form variability has signs of evolution.
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SPECTAL MORPHOLOGY OF SILLENITE-LIKE CRYSTALS
GROWN IN HYDROTHERMAL SOLUTIONS
A.N. Yudin, A.A. Maryin, V.S. Balitsky, Alexandrov, USSR

Crystals showing sillenite structure have been grown in
hydrothermal solution end their morphology has been studied.
Ball seeding nas permitted to obtain final growth forma of
these materials and to study c¢losely the kinetics of the for-
ming faces.

Depending on composition three morphological types with
different finel form habits have been selected from the grown
crystals: 1 - rhombododecahedra (Bi,,510,,, Bi,,Ge0,,,
3112T1020). 2 - trigontritetrahedra (Bi;BZnOGO, 312503040,
Bi,gMn0,., BiysFe0,,) and 3 - cubes (BingPO,q, BiygV0,q).
Growth rate (V) of the growing crystals (some experiments we-
re intentionally discontinued at a known moment), so that the
following comparison rows are now available: 1510}‘: v&oq}<

Yo10} < Yerrp< Yor) o<ty < Virp < Yooy < Yao) < Yeao)
Vaoo} < V{gw_} < VA1) * :

The observed trends have been explained in structural
and morphological approach = geometric and FPBC structures ha-
ve been applied and special features of crystallochemistry
and growth of the obtained materials considered.

The type 1 crystals with equilibrated charges, stoichio-
metry and cryestallochemicel cation positions have been found
to correspond to the celculated morphological face sequences
{110} > fioo} > {210} > {211} > {111} . Special morphology of the
type 2 crystals has been stated to reflect their particular
crystellochemistry = Bi*? in a half of their tetrahedrsl si-
tes. Twinning on cubes (twin m3 simmetry) in the crystals of

the 3¢ group explains the observed rise of the morphological
importance of (100),
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BWUILIBRIUM STHUCTURAL PATTERNS O LlkcorAl AGGRAGATED
AsC. Zhnbin, hKoscow, ULSR

The equilib}ium structural patterns of mineral apggrege-
tes ure reveeled by the pgeometry of bounduries set in combs
wnd by means of grein anatomy. The patterns ere determined by
muny features of equilibrium, which cun be complete (chemical
wguilibrium + eguilibrium of boundaries + equilibrium distri-
bution of elcments within grains) and partial; the features
nppesr cousecutively during the evolutiun of aggregates, i.e.
ut the stages of syngenesis, diajenesis, and metaworphism.
The complete physicochemical equilibrium in the aggregate of
wincrals is achieved when the combination of the following
three conditions is realised: 1) chemical equilibrium, i.e.
equanlity of activities, uppearance of non-sectorial individusls;
¥) topological conditions, including a) specific surface of
boundaries epproacning to minimum and flattening out of boun-
duries (in the ultimate case = the equilibrium grain corres-
ponding in form to the "Coxeter's cell”: 13, 56 ... facets,
Ji, 69 ... edges, 23, 13 ... apexes), b) tendency to lurger
#roins (in the ultimate case - & monocrystal eppears in the
lonomineral aggregate, c) appearance of regulur three - dimen-
Wlonal orientations ot the axes with normal elesticity under
flirected stress (in the case of dynsmometamorphism 3) tenden-
0y to crystalline perfection in grains (evacuation of impuri-
Vivs, vacancies, pores into the boundary plane). Equilibrium
'ltruutural patterns seldou ap ear at the syngenesis stage.
?hn complex of features of complete equilibrium is more often
Buhleved either as the result of long=term baking of apggrege-
os of any initial genesis, or during isothermsl recrystalli-
tlon, or under conditions of mctamorphism of the granulite
Weles, etc. The intensity ot menifestation of these features
¥reletes in principle with the degree attained by the apgre-
te in its apiroach to the equilibrium state (A.G. Zhabin
Miogenesis of kinerals", Lioscow, 1979).
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PARNORECHE TFAHAT+ CULAMMAHUTS KBAPL — VOPTAEFUT:
WIHHHAR TEMIIEPATYPH, JABIEHH: WU COCTARA AN9OMIA

I H, Apanwosus, W K. Tlomrecexut, Tensoronosxa, OCCP

llpw arwx amavenwax rewneparypu /T/ /700 n 750°C/ » pwana-
none napmeHwud /P/ 4.3 uiap NMPORANSHO AKCTEPNMEATATLRHOE AAYIE-
nMe auRapHAHTHOrO papHopecwa Gr+bil+Gs = Uor » cwerewe
LgU-FeO-ﬁlzoa-SiOQ. Omnyre mporogmnwes n wrero? H,0 m » cwecm
H20:C02=1:1. Yeraropn2Ho, aTo parmHopecnye cocrary Or m Cor pe
AARVCAT OT COCTARA AWTNMAA R TPOnATAY morpempocrted awcneprNeH-
noR /12 mor.% /. Opn nocrosrmo! T e pocrow P coeram Cor m Gr
AAKOHOMEDPHO MeHAPTCA R CTOPOMY TRENRTEEAS ¥ATHERAWANEHOCTH, 54
pocres T npoucxonmT CMAMANRe DARHORSCHNT COCTAROR R XLILAVCTYD
OATACTH. .’lwcrparmnannﬁ ARCAAPAMARTANEHLY TARHNY HA wpaepyr
cnereny Feu-g1203_3102 aTa noterreenrbunt HARTOR AR PEARONR
Alm+8il+iz = Fe=Cor , r.t¢ Me=Cor wnpnrerca 6oree nNCOXOTEMTE-
paryprolt danoYf, wem acconvanus rero? gacre peawnmn., drompHOe
NepneHne Ae HAMeHRAeT afAwA HAWKNOHA, JMAWME PACHRPAA none erasnry-
HoCTE CoX N0 AARTEHZAD, JHCMCPUNAHTATEHNS NAWHHES CRUISTANLCTRYDNT
0f RR2ATBHOCTW TROPANY PACTRODOR TRAFATA W KOpaMeprra. Bnexa-
2340 NPEeANONOXSHVEe, WTO KOWMOHAERTHNY COCTAR ANPRAA HE ORARN-
naeT RIWAHAS HA PaccHaATPRRA2VYOS PARAORACWC, YTO NMO3IBOTAET HC-
nONBIOBATE COCTARY Cor w Gr m ~rof acconmAnvm nna omerwun T w
P wuwpeparreux parmopecw now weravopdware nopon, GOTATHT Al
/npn VCTORMA, YTO ANTUAHOA RARTOAES DRRAC 06mewy rartemun/,
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CTPYKTYPH PACMAIIA TBEPIOrO PACTBOPA NHPONA M3 KIMBEPIHTOB
B.ll. Avarmaceen, B.H. T'apanvm, A.I. Xapsxmas, CCCP

B REMOGEpAIWTAX KOAWTSCTRO NMAPOMOB CO CTPYHTYDPAMM pAcCHAxA
TBEPNOrO PACTBOPA KONe6aeTCA OT MONAONr0 Wx orcyrcrsma go 80%
B PA3NMUAETCA WAK B CpejHEeM MernY OTRSTHAHMN KRMOEPINTOBHMU
nonaun fwxyrexod anmwasorocmol TPORMENAN, TAK W WEYIY OTHeNBHHUA
Tpydkaur pHYTPE monell, Crpverypw pacnama npempcramnaAnt cofof
mroasyarHe, refcroamanye, rabfrurwaTHE, ATAHBEONDHIMATVTE CHPE
BHASNeRAA, VINMAHEHEEM OPHEeHATWPORAFNEHEe no TpollEHM ocAu B CTPYXR-
TYPE NUpOonAa W YNUIOmEeHmeM no pouboxonerxasnpy. [lpoamarmsampoBRaFH
PYTAN, NMERPOMNBMEHNT, XDOMMIUHENWR, ONWBRE, xavsonmporceH. Ox-
HAKO MEFepPansHoe MX DasmEoo6pA3We, BepoOATHO, mEpe. [Imrpomarwe-
HET, KAX NPABHIO, BCTPETAETCA B WMANOXPOMMCTHX ODPAH¥EBRHX NMAPO-
nax, XPOMMOWHEJNRJ - B XPOMWCTHX $HONETORO-KPACHHYX, PYTAT - B
TeéX M APYI'EAX, OAHAKO UAme B OPAHreBO-FpPacPEHX. [loxrRepxpero aHO-
MansHOE YAAIWHEHHEe DYTHyAa, W3-34 9ero erp mrrH wMenrt xocoe yra-
cagme, HraN ® npWAMH XpOMENMHENWMIA MPeXCTARAADT COG0Y¥ TPEe3aBH-
7alFO BHTAHYTHE 1o xeolmOH ocw OwrAsaPH. ¥ OAKPOWIBMEHATA W
uarpnny tpolmwe ocm, BeposTHO, commaganr, Ha cepum ofipaamos
NMpOCNexXeHN CTAXFR MPOmeccAa PACTANA TBEpROro pacrrora. B mana-
ne noARNAPTCA Mensvalmne suvikrCWBHAAHE BKIDTSEMA, WOTOPHE B
ranprelimem nepepacnpenexsrrcd B NMIOCKAe CROMASHEA, OPMEHTH-
POBAHHHE MO DPOMOONOASKAXZDPY MAW B AANGYIHHME WrAH, VIANHHSHBHE
no TpollHHM OCAM. 3arewm OHE CAMBADTCA, HOPHEDYHE XOPOmO WMHAMBY-
AYQTM3WPOBARHHE BraIbweHna. JansHelmasg =2moxnnoms BrAPIeHRi Ha-
NMPABNEHA HA CHAxXeHUe MAGHTOUROM cpofonHod ameprmm, ceasamnof
C HepaBHOBECHOCTHD HOPMN BrrnueHEni » marpune. 970 NDPEBOAWMT JAH-
60 X YKOPOUEHMD, MAIOMETDH3IAOWA WrX, JHGO K PACTANY BX HA PAX
OTPE3kKOB, KOTOPHE TAKRES CTPeMaATCA mpROGpecTH 60NEee M3aOMEeTDPRYT-
HyD $OpPMy. Y CHAWKATHHX BrADueHAM >TOT NMpomecc mper SHCTpee,
wew ¥y PYAHHX, B PeaynsrTare wero OJNEBMHE B MAPOKRCER BEeChMa pef-
KO BCTpPEevapTCA B HOpPMe Wry. B pesyreraTe W3OMETPH3ANAN BHID-
YeHNA MOrYT MOTEPATH BHemHWME NMPM3HAKA DACTATHONO MPOMCXOXRE-
HAA. B AeroTOPHX of6pasmax OTMEWYEHHW 3DerHe CTPYKTYDH pacuaza
HAPAXY C 3AYATOTHHMH, WTO VKA3HRAST HA BO3MOXHOCTH HEONHOKPAT-
HOT'O NMOBRTOPEHMA ATOTO MPONECCA B MEHANMUXCA MA3AKO-XMMAYECKAX
VOTOBHAX.
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KV CTAMEBATZONMTHE [MPTBPATEITIA R TENOYHVX [IOJNEBHX
AX ¥ CONYTCTBYITIX VEHEPAVNAX /FA IVVEPE HESEEWHOBHX
JITOB XMGVI'CKOTO MACCHBA, YOXBCHE® MONYOCTPOB/
M, Bopyuxr*, Mockea, CCCP

Conpruennul! OfXFE MerOTHMY TONERNX FUATOR OTPATANACTCH
POALKO YCNORVAMY FY KPHCTATTVAATAA, YO R TCCISNVRANME MOCT-
ROTSIITNANTHORHNEY npenparenrarn. Tor artoy neperncTeneHEYTD
» Arpapr ¥MEeTHUECKYe havrorH, OO TATEREFe NOSFOTY NPOAB-
HHA INQOYSAOFFHX NPOTECCCH, NATATIY ¥ OCre3e friered fpaono-
paenaga M cofupATensrodl mMANRFpTOTATITAATEA ATC MDOTTFTOR,
papacnpexererrn yrzponprrecnt, Si/il-vropsroramng, merrpen-
10 wrrpoxncl¥mroRaNNA, I Cr7) WR3IARSPHMEHHNOCTE 2TFX MMPOTACCOR
) GIenORETENEFO, OTCITCTRYA PARFOBECROCTY R OTHOMEYYW TOX AIFR
BHNx MAaoRHX npespAmenn? R CrUMEDATEFHT ERRVEPIAX COXDPAFADTCH
AN FKTH, COOTBETCTBYKRmVE fonee FAVEMY CTANFEY WY CYTPCTRORAFHA,
NP0 NO3ABOMAET POKOMCTPYHDPORATE YOI MNOTACCOR ¥DPIRCTATTRAATUR N
Wenvomux nperpemervd moremHXE WMATCR W RMACTS C MPVE TPOMO-
PHNGONTD BECTOPHD HODMVIORATTE nmOPOX M PyX pPerrovon,

P XwApwewor NMACCWRS, N TACTROCTY, NXPTANRHOE MN*POCTDVE-
FYPNOe WAYTAHME TONERWX MITATOR M COMYTOTATPEFX wrRopamom /mr-
poKconn, HeMenvEA, XARLCWARNTA M AP,/ MOTRONMTO RUARPNTE WAPOWOS
PAIRTTIE B HeAeNMFORNX CHERFTAX MOCTMANVATHTECKNX MPONECCOR.

I mamsSonpmed crencEr OMM MNOARTEYN n Topoxax Mewsnampmol ropn

NACCHBRA, THAE YCTAWORNENH NMDPIFARWT mornol meperprerarTEAfaNR

NOACBOMIATOROTO BRENMECTRA, INMEmMEYITA NIITRFTHY RN CH PRHEe NARA-
AN RTHY ROMONAXCOR B HOPMAPORAWAE CROSOSPAIRNOTO WO reveca

¥ bTPAMEONANX ARNECCOPHHT MUARPATOR.
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yETAUOMATISCHEE BARATEERRTCH "TUTPANOR AETHN B PRYZAERNE
pior DTBIIX 43 OTERIATOR BOYEAOMRY BAZANLTOB BOCTOMHOR OIS
» 1y, Brazr-ppoa, I B,

Cornnsenn, BT, ‘ayenona, Hpwworew, COCH

Yayaapwe convomorHHX MPHeDATLHHX MAPATEHA3UCOR B ATE
HMT A¥INUANPay Ba wPWSAPANTONn F MAAOUFHY BAANRTAVAOR WMEEeT
fon pMO€ ARATenNe ang CYTIBUNA C npanscceax B aeprrell vARTHR.
cﬂn._..nrtem-me YAMADAAREHY MADATORSAACH TOTATORAZFH B (el 8L 56 &
ppraPTOICPHYCTNY ODTOMAPOXCENATOR WA ¥¥HACPIPTOBNX TPYAOX Cr-
61t - Ha papuud opronvporceRITORNE napAreme3uc B BRWAS COTH
qapnPX TPOFAN “OR TArOTRNA HPIODANBHAR ACCOTHANYA ¥A XPOUACTO
““ponﬂ d XPovauoncyan, C0fa =ru vrnepatw TROARNADT pPRARTAORHYD
Eeycyoﬁnwnnerx MO OTHONSHER ¥ AONEE TOITANY TREATRTOTOMTTY,
vomorHll TARnrBaeTEA € OXVOADAYRRENNM TACTHTIHY ITART2SHEN TPA-
ynra ¥ CAVIOTHDOTCeRT B RuTaxomveyw ynoPerol marnen=, oo ath -
npope ¥ MPOrCXOTTAT B PP? vonosrax, Saravex PT voronrax ofpa-
noafﬂ"m rEeCongreonod searen, farpramgye nanareneIney B 05Da3-—
nax A0~BRAAVMOVY OTPATABRT TPOTOCCH wANTRHNOrQ #ATACOWATORN HA
yPoRie OfPRICRANEA OWATOR vnfispavcoaol noun, llprapnre vanas U8
mm_ﬁ;-mcmtx SENLPAN EHHX NN raral zCoR YCTONARTHRADTCH TANTE
B uceﬂonvma! PPAERTORNY NENTRATYTOR, VCHTHTAIMNNX Anacred BoTe-
qGARNE -

flanoweBrye 7 reDARRENE TADRATAWSARCH N0 RUANTCHUAX WNRRe-
AeRNT AEPRONATOR MR “ANOTRENX STrngnosougon CRAWDE MPeRCTARTEHN
wnEee rAYSVHECH vrpapannuo¥ Aceorvaryel | we=eny B TDANATORHX
ﬂapﬂreﬁgancax pa Brwanrd mp rpuefaprerax. JTA CPHODATLHAAR AC-
comranyf COCTORT W2 wrrwonnprweena Al. amrvromroro tEna, ¥ap-
cvraTa, TETARAOTONVTA, ATATVTA, CYNRAMEOR ¥ DAIBVRASTCA TO
cyﬁcfpafﬂ“ TAna "cyxEx" mAW¥eromHX JEDNnTOAVTOR HA 3TAnNEe, MPen-
’ecrn_‘,ﬂﬂeﬂ DAIANTED OT2TOR mRIOwHNY onPRURAATANRTORON wArMH.
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TYPHNE H ®A30BWE INIFEBPAMEHNA B MPHPOIHNX CYJIBOVATAX
QIMCIAX MOLL BO3IEWCTBUEM MOMEOrO NAREPHOTO URJIYUESHAA
v« l'ongww, BR.H, Kanmxos, B.Il, Maprosn,

s+ Texowop, Cwrrusrap, CCCP

B pafore Eccregoeamocs mo3gefcrere woOmEOro nma’epHOro W3-
AN BA cynsdEx cemEma PbS ® ORmORN xeneas P3203, Fe304.
wnosanca nesep T'OP-100M ¢ ameprme# w3aywemwA B EMOYNHLCe
4 100 n=x w mrwrensmocrsp Humvnsca /0,5 = 1/&10’30. InorBOCTH
UANHE 3AZABANACE CTENSHBD PACHOKYCHPOBWE XA3EDHOrO HIAyIE~
N, Unyvennp MOZBepPranucs XKAK OPRPOTHHE OSPA3INN CYABMANOB ®
\0WA0B, TAK B MCKYCCTBEHRHE OfDA3NN B BHNE TASAETOK.
B axcnepEuenrax AHAC NOAYYRHO, YTO WA MOREePXHOCTH rane-
i ofipasayerce rpexcroftRAas CTDYKTYPA! SNETAKCHANBHAA CBHHUO-
nrenra - cno¥, ofexnenmni! cepo# - mcxoxamu#! warepman. Tom-
KPR CTANTRIOBABEErOCHE BOCCTAHOBASHHOI'O CREMIA Onpegensercs
Orioorsn nornomennold ameprEm W cocramnser ~ 10 wmEwm.
lia peHTreHOBCKVX AWMAPAHRTOrPAMMAX, MONYYEHWHHX HA YCTAHOB-
JPOE-2, madnngaprca HAPAAY C NPHMAME rarenara gEEeE (200),
20),(420) cevana, ormHOCWTENEENe EHTEHCHRRNOCSTE KOTODHWX Onpene-
pron sHeprued maseproro ofayuerea. [Ipw yRenwageRWHE NOTNOMEH-
BHEePIER WAMCHEeHPE OTHOCWTEerLMHX WHremEcHeHOocrteld amEmd yra-
UNADT HA VREenWUERFe CTemeEn KPReramrorpadmveckodl opremrapmm
panyomelics mIeRKM HA MOBEPXHOCTH raxeHnTa, coenagsammel ¢
oeroerso (100). B npomecce oCTHBARWA MHPONEHHOTO BEMEeCTBA B
panmuoneMCTBEA NA3SPHOTO EINYUEHNA MPOWCXOIRT ASHAPETBAA
worag gpucranaEsanrs, O6pazomawpe wAXEX-NESO ADPYIAX KDPAC-
ANneCcKAX coenvwreHrit cepw wWe ofimapyrewo.
To3gelers™e RMAAVUERVA WA OXMOTHW ¥ene3la TMDWBOART K VMeHB-
fiiD CTENeEW OXMCASHROCTH ¥ENe38, K CTPYKTYPHHM NPeBPANEHEAM
) nonepxwOCTH ONDPAATOR,



CYABSUIN KANUA, #AR0RHE PABHOBRECHUA B YCIORHMA OF PASOBAHMA
H.C. Topfauen, E.T, Ocapwui, Yeproromoswa, CCCP

Ocymecrerern cwATE3 AXEPANWEPETA W PACBYMETA B CTYXHX R
TEAPOTEPMATEHNX VCIOBWAX MPR '1‘-_-4(1‘.)-.50000, P=103-108rla. Orene-
DUMEHTANBLHO W3YUYEHA CMeCHMOCTh RATHeBHX ® Fe-Ni-Cu cyardmgos,
BXOXNERN? HRAMUA B Fe-Ni-Cu-Cr cvaesdWAN W CHMJIABH W eI'0 pachpe-
Aenenwe MExXAY AUMPE W CAAWKATHNM pPACTNAROM B EMPOROM HHTEpBANe
5 gl B o

5

ARATHSWEDYDRTCH OCOSEHROCTH COCTABA RANHEBHX CYNLRANZOB pas-
AWYHOTO reneanca. [logasamo yracmegoparwe AWE ocofemmocred xm-
MEAMA cpegN ofpAazomaEuA. YCTARNOBAEHO OTNHYHE IFEPHEmMEDATE KEM-
6epruTOR ¥ KCEeHONWTOR MAYSHENNY DOPDOE H3 ANMSsONOCHHX M HE CO-
Aepxam@x AnTwA30s TPySox no ormomemmp Ni/Cu, wro momer owxasars-
CHA MONTe3HWNM ANA ONSHKN WX AXWA30ROCHOCTH. C mowWomsDn AR3IWKO-XW-
MUAICCHOrO AFANW3 A MAPAreHe3aECOR MOKARANO, WTO AXephmmepmr Cra-
Sunen /Gonrmel! gacrrD COBMECTHO C pPACRYMNTOM/ B NMPejfeNAx FW3-
EEX 7 YMEepPewnHHX MS " BHCOREX lulx. Mpm Ama koM llK " BHCOKOM lls
nEeppumepur pasxaraercs ma fecrxartseswe /m» [-ow crywae/ mam ¢
pacsyumETOoM /BO 2-0M crywae/ cynmdman Fe,Ni,Cu. TMore craduxs-
HOCTR PACBYMUTA TOPA3N0 MAPEe, C POCTOM “S ENMA ero ofPA30BAFMA
rpefyerca Gonee HM3 xal MR’

MoryuewANe RAHHHE WCTONL3YDTCR TPH Of CYEASHWE npofmewH
ECTOTHUKOR NANHA B Bepxreldl wanrEn,
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SANTOPH, ONPENEIADNME COCTAB MIATHOHIA30B MATMATHYE CKMX NOPOR
0, I, Waamop, Cemepgnomcx, CCCP

o weroxwkre, paspadoramno¥ nns ormswmmos /MUmamom, 1979/,
JOneeHO CPARHEHNEe COCTABOB MJIATNWOKNA3OB C COCTABOM MATEDHH-
f nONOA MO COOTHOMEHMD KATHOROB-MOARAMKATOPORB "EE%%E:K'" .
._lnprannaux nopoxax /55 amanwson/ 5T0 COOTHOmMEHmE 67MAKO

UM necrkonpko BHEE 1, wro O6BACHASTCA PABHOBSCHHME YOIOBAAMM
:‘lOTanxuaau!!, NPUBONAMANN X BHDABHEBANAD OTHOMSHMA KATHOHOB
4 wnnepare m pacnrase. B adfyswsRNX mopoxax /58 amanmios/ m
Axnx /18 amarwaos/ BCe (MIyPATHBHHE TOYKE DACHONANADTCH

I'0 AUEe NWRAWE pasAEHX oTHOomerui, A cocraR maarrokxas’a 6onxee
nnnol, wew rpefyercs mOo HODPME, 4TO OSBACHAETCH nepanuoﬁocm
WUNN Y CoTORMAMY KDHCTAXNEAANYE ® Sonpmed smeprerTumecrod BHTOX-
wun kprcranamsanmE forarax Ca mrarmoxrasoms. Cpepgm weTeopm-
/%7 ananwaos/ B XOMZDYTAX E AMHOTEPUTAX MIANKORIA3H WMEDT
in ADyn 5o B He 3aBECAT OT COCTARA mMereopmra, YT0 ofycmo-
Miho wx wprerannusanEel B P3O HEPDABROBECHNX YCROBRAX NPH

M ROu p02, MPHBOAAMEM K BXOXXemup Soxemed gacrE Ca B wammo-
j0kcers, B TO xe BpeMs, NPE DaBHORECHNX YCIOBWAX KPHCTANNH-
MIEN » sERRDETAX, NOBADEFMTAX M ME30CHIEPHTAX COCTAB MIATWORI&-
famaoKR K HOPuMATHBHOMY. [marpauua xaeT BOIMOXHOCTE Onpefe-
A OrATHCTHYECHN BeDOATHHE COCTABH 110 COOTHOMEHMD KATWOHOB
Wpone. Coswemenwe mamed zmarpauuy C auarpauwolf Boyama

iwen, 1912) MORA3AN0, YTO MIATHORNIA3N B3 WHTDYIMBHNX mOpojg
O0T K AMAER CONMMAY CA, & B3 BHAHYSVBHHX NMOPOR E WMIAROB K
MMM nwxBEgyca, BEe WX pACnONATADTCA IIANAOKIA3H W3 XOHADPWTOB
Mporeprron. Cmexoparensmo, amarpauma Boyssa cnpasejnmsa
SHAND A HPECTANTU3ANME B YCIOBMAX 3eMEOM KOPH C BHCORHM
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TANOMOPAH3M MEHEPAJNOB W WX TEXFOJOTFPUECKUE CRORCTRA
B.M, Haomrro, JNenmnrpan, CCCP

.-_‘... -

Hecnepopanys AMHEPANEHOTO COCTARA ¥ TEXHOJOIEYECKUX 0CO-
6enrocrel pyn NMBETHHX MOTANNOR MORBOTHAWM YCTAHORATE, 9TO TMO-
BEeIEHVE VWHEPATOR NPW OOGOTAMERNW ONPERENADT HX THOOMODIHHE
cpolicrRra, GOPMVDYDEHECHA B Npomecce DPYACOSDPAROBANMUA.

1. Crpywvrypa wprcramamreckofl pemerTxwn, TAE ROMHA KOBAMTEHT=
HOR cocrapmspmelt CBA3W onpepenAeTr crenesk rrapohoSHOCTR norepx-
HOCTV, & CT€f0BATENEAO, €8 MBIOTANWOHFNYD ANTHHOCTE.

2, Usowoptrne aswemenws ® CTDYHTVDH PACHANA ORHOTO MWHE-
para B APYToM, MAMEHADMEE YRWUTESCHYD AKTVREOCTE MOREPXHOCTH
MWHEDANOR /¥ADMATAT FTOTHPYETCR ARNATUTENnEAO xVxe wineHotama,
MOV OMEENUT - XVXCG WOJROAPHNTA W MEENNTA, XATEKONWPRET €
BAKOHOMADPHNNN RKIDUYEHRAMA NAJEHATA - XyXE€ MOHOMPHEDPATEHOTO/.

3. DEepreTvuecroe COCTOAWFE Kprcranawueckod pemerxu: C
YMeFBmEeHNeM WORNEeHTDPaSNHMW 3JCKTPOFOB YBRenNmammaeTcea frnorupre-
MOCTH MRHEDANCH.

4, Hanwuwe paapopo2pacCTRyr repepannil: MTOREPXHOCTHHE csuﬁ
CTBA CHWEADTCA OT BHCOKC- K HUAKOTEMNEDATVDHAKM MeHCPANHAM ¥
raxeHnra, charepuTa, MAPPOTEEA W TD.

5. PasuepH 3épen m xaperrep cpacraupll MEEEDANOB, ONPERE=
IADMME TMONFVOTY RHCROOOXAEHWA DYNAHX MEECPANOB M3 CPOCTHKOB
WAMENLUCHUM W KOMWUECTRO CTHWOR 3EDEH, CO3AXADEAX BRONRODOA-.
HOCTS: MOREPXBOCTV ¥ BHCOKYD ANCOPOOMORAYN ASXTRRHOCTH MAHEpPA-
J0B.

6. MopncrocTs, XPYMKOCT:E ¥ OTPAFATENBLEAR CMOCOSHOCTE WP
HePANOB TECHO CRA3AHN C MX FNOTANFOEANMA CaoHcreBavM K RMiwe-
HADTCHA ONHOBRPEMEHHO B 3ARMCENOCTH OT KDYNEOCTH WACTWI, CTENes=
HY OFVCOICHMA MOREPXHOCTH W MONTOMeRVA PearenTon,

Tmarenrnoe m3yveRAe THDOMOPHANX cso¥crm EHEDPANOB MO3-
BONAET MPOTHO3UDORATE MX MORENESHHME NPy OROTANESHUA W YUDARNS
nponeccAME nepenafiorkW, CYMECTREHHO MOBHMAA WX 2HAeHTHRHOCTH



PETEPOBATEHTHHN M30MOPoWsM HOHOB KPEMHMA ¥ ATOMUHEMA B
ORTASIPUYL CKUX MO3HINAX MUHEPAIOB BHCOKUX TABIEHMNR
B.A. Kwpruucwxuit, BE.A. dypcernxo, Hosocuwbupcx, CCCP

Paccuorpeso HeCkONBLKO wopenedl rereposaneHTHHX TBEDIHX
pacreofor, pasndyapmuxCd CTENEHBD YNOPHAZOYEHHOCTH aATOMOB (IO
nosunuEEM ¥ paszHOY crenmeHnb orTxoHeBM{ OT NOWANEBHOR amexTpO-
neflrpansrocru. llpegroxena HoBaR MOZENH OGAFVEHErO MOPAXKA MOHOB
# nallpeHo cooTBeTcrByVDmEE el BHpaxeHWe nuf KOHPMrypanmonuoH
surponun, llpomejeHH pacuerh sHTponul cuemenmas W axkrunpocrel
KOMIOHEHTOR INA BCEeX paccuorperHrAnx wopeneli, Teoperrueckue pac-
HETH CPABEMBADTCA C DE3VALTATAMH WCCTENOBAHWA CHCTEM: S3HCTATHT-
N¥pon 4 FeppoOCANMT-ANLEMAHAUHE IPH BHCOKUX NABIEHMAX, BHNOTHEH-
Mix B pacore Akaogi & Akimoto, foxasa®O, WTO paCYETH MO MOAE-
nn nonsof noxanerHOM amexkrpoHeHTPANEHOCTM HE CONJACYDTCH C 3KC-
HepyYMe HTAX BPHEMA JAHHHUN, YIOBNETBOPHTENERHOE COOTBETCTBHAE NONY-
YAeTCHA UPH WCHONBE30BAHEN umojenel CrarmCTWUECKOrC pACHPENENeHUA
ATOMOBR B PA3NWUHHX MNOSUNWAX MI¥ GIWXHErO mopaAjxka, Pacunurapa
npefensHas pacTBOPUMOCTE Mg5103 B KODYHIEe B 38BUCHMOCTH OT
noapnenus, [loxaszarw mMpoxue BO3AMOXHOCTH HW3OUOPHHOrO BXOXNEHUA
KPeMEHA HE MeCcTa &JNDMUHWE B OK'I'&:!'I(PEWQICR‘HI MO3UTMUAX NPY B CO-
KMX HNABIEHHAX N0 NeTePOBANEHTHOMY MEXAHNIWY .

"Phys. Burth Plunet. Interiors, 1977, 15, 90-106.
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VHHEFATTHHE [APATEHE3HCH MPOTOXPUCTANIN3ATENA
KIRMBESIUTOBOrO PACIIABA b
C.H. Hocrposmnkuit, B .M. Breguwmupon, J.B. Cononsena,
J.B. doupelicean, Hpryrex, CCCP

B nopogoofpasypmen vwuHADATE HAMOEDIWTOR - OTVBHHE odna*
MEHY KAK OJVMHOUHWE, TAWR W COCVEECTRYDIVE mUAkneHPd nrpona,
XPOMETA , 3HCTATHETA, XPOMANOONCAMA, MEANPORABMEHFETA, ANOTOUNTA
H CVARMMNOB, - BE2CEH RAROP MWHAEPANOB, KOTODHHE GUKCPPYETCA B
BUXEe BKPATUIEHHWKOB B KuUMbepamropod nopoxe. Mexpgy cocrARaun
QI ¥BVHA M MVHEDANOB-YyIHMKOB, & TAVEE VEXNY COCTABaMK coc_'me-;
CTBYDNMX MMHSPANEENX BIIDYEEWHM, YCTANORNEHN deTKHEe KODpexanut
HHE 38BUCHMOCTH,UTO VKASHBAET HA WX MEPENeHEeTNqe CrUe BAARMOOC
nomerrs. BHABNEEA NpAwAaA CRA3b MEZXY XENe3aWCTOCTHD ONMBHHA
¥CHe3¥ CTOCTED MWHCPANRWHNX BrAruenrid, werny comepxawney Cal
onusuHe M ormomennex Ca/Ca+lfg BO BRAPYCHWAX PPAFATA, METAYV

He3 PANBFHOCTHD ONVEBFHAE B COReDEAHEEM CI‘203 B XpoMIHOTMCHEES,
Ay orHomemwaur Lig/kig+Fe, Ce/Ca+tig, Cr/Cr+il » cocvmecTBVDEEX
BRIDUCHUAY MUPONA, XPOMAMONCHAS W 3IHCTATUTA.

H.:I BHRIRTAHRAX R ONVARHE BH}'[‘!JI"—!H"J IRA MYPEDANIBHANX MNMTDArS
Heauca: 1/ XPOMHT, BHCOKOWATHAAMANBHWY TVPpOn, IHCTATHT W 2/';
pvoncrn, 6omee weneawcrH¥ mmMpon, NMVKPOMNEMESHWT, MIOTONUT, MNOS
ABNEHUE KOTODHX CBH3HBAETCHE C 3ROTPIMEHd VIvGCPIUTOBOrO DACH
Ba B CTCPOHYy poapmacranull wonenrpanwd Fe,Tim Ca, a rawre C
PAGPAIAMM XGDAKTEPOM MEPBYTEOTO PACIIARA,

Comocrapnerue COCTAROR MNHEDPANLUNX BRINTOWUA B OJXVBRHA)
M SJMASAX VXA3WBAET HA Y3ITYD O4ANACTE X CORMECTHON wpyCranad
sanuE. AruasH C yNBTPAOCHOBHHM NAPAreHeINCOM RINRUcHUH =pyc=
mannnsonaéncx, BUIVMMO, TONBRHO B cauHl mawannnul neprox nMpoTo
KPR CTAnXMAaAnNUA W3 pacnnfapa C WAKCEMANLACH MarveIVATRHOCTED.

TeuneparTypH KPUCTAMNA3AUFE DAMIAYFHNX MWHECPAIBHNX MADPA=
T'eHe3NCOB MO0 CVMECTRYDMUM TEOTEPMOMEeTPAM COCTABIADT 900-12!&"
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KNBMEHUTOBHE THIEPBA3ETH M MX POIBL B NO3HATUY CTPOEHMH 3ELIH
r'.ll. Hynpasoesa, B.¥, Tapamma, Mocwea, CCCP

Jeranrroe neTpOrpatEUCCcKOE M WENeDANOrAYeCKOe WCoCkejgo-
BAHAC HIBMEHHNTOBHY T¥N2pOasnTOB ¥3 KHuSEePAMTOBHX TPvOowm fwxy- .
THHE MOKA3ANO MY Peax0e MeTpPONOrEYeCcKOe OTAXTEE OT NPVPEX TH-
noe BRANTeERH YABTPROCHOBENY MOPGE B KAMSCDNETAX. BHABACHH WH-
ECDANLFHE MAPATSHSIWCH ¥ 3AKONOVADHOCTE WaIVEeHeHVR IMVATe CKOro
COCTARAR HNBMEHNTOBHY MCOPON B KFEASPIVTOBNX TPYSKAX.

Nowasaro, uwro s Maxo-Boryofuwcrow nome juad wu Sopunro-
BO# rp_vﬁw VvD xapakTeper WMPOFEH AAGOP WMBEeDAXBHNX acconsanel
I AMCHYTORHX TEMEPAASRTOR: OTWREHNTH, NVONCYIMTH, BCDINTM, Bef-
cTepuTH, 3HCTATETH, ACPHOANTN 2 rapgbypPHTH; OPEOSAANDAYME HB-~
nANTCA PPAHATCOZSDFAFMEE DATIOBAIAHOCTH 3THX Topog. !llpw nepexoxe
K ConapPiaHu vAMGEePAUTOBNM TPYS¥YaM TONEe MPHEPANLHHX NADANEH23 M-
COB C/XAeTCA, NPESHVYWE OTBEHHNY PACTDOCTDAHARVEM TOXBAYDTCH WIb-
MOHAT=-ONNAAMOBHE B ANBMEHV P-ONRAVH~HTOTOMATOBKNE TOPOTH . Yc.-rn-
HORNAOHA XODPENATHA ¥AFAY NYIOTMOCHOCTHED »WuMAepAATORHZ TEJ H TH-
ION HABMEHMTOBHX FUMEpinNaInTos B HUX.

lpUuerH Fe COBPEMETHNY reoTepvoMeTpoB ¥ reofApoMeTpos
TOARONANO oOneruThk P-T-VYorosua O0PA3’CANHWA MIYGAHHNX Fene’o-
MAPHEA VAN BHNE PROANSABUTONR, DBHIBNENHHE 3" “OHOMAPIIOCTH Orpaxant
CHOXHYIN AUAYEPeFNUANND M ABONKIMD VILTDAOCHOBHHX MAPY, Of0ora=
MEeHHNX Ters3ou B rtvravom. !la oCHORE MAMNHX NCTDOXUVATACHOTNO
aHan¥3a NMVHepanpHHYX napareHe3vcos t‘l‘C)’TT[ﬂnTCH ocoffeTHOCTH
crpoenus asvHOH ®OPH WM BOpXHRY YIHTHM.
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QAS0OBHE FABHOBECHA B VMETAMOPQUUECHMX XENE3UCTHX KBAPIHTAX
JOKEME PV /HOBHE OKCIMPYMEHTAJLHNE M TEPMOIVHAMUYECHEE JIAHBLE/
D,ll. YMenrenk, Kuem, CCCP

Hn OCHORAHWM HOBHNX OKCOEDUMEHDANELHNYX U DACUSTHHX NHHHBX
/C MCHONB3OBAHMEM CHCTEMN COrJI&COBRHENX TEDPMOAMHAUATE CKEX KOH-
craHT MUHEpANOB/ M3VUSHM $A30BNE DABHOBECWI M ONpeneNeHH YCIo-
BYH OSDAAOBANEH OCHOBHHX MWHEDAJIOB EEIEAMCTO-KDEMHUCTHX HOP-
wanull poxewbpns: warmerura (Mgt),rewarmra (Hem), rerura(Gt),
cugepura (Sid), rpzranmra (Gre), wmmmecoramra (liin), rpowepu-
ra (Gru), gpamrara (Fe), B acconmanum ¢ xsapmem (Q).

YCTaHOBISHN CIEyDNYEe BEePXHME TEuMHeparyPHHE Pparumh ye-
TOHUNBOCTH MMEEDANOB M MHHEDANBHHX accopuangul npu XABNEHHAX
3-8 x6ap B NPUCYTCTREM fADMAA, COCTOANErO M3 HéO wnu 002:
Gt —=Hem (130-200°C), Gre + Hem—~lkgt + Q (180-200°),
Cre + Q —=Min (200-220°), Min —-Gru + Q (300-330%), Gru-—-Fa +
+ Q (640-690°), Sid + Hem ——iigt (350-420°), Sid —ligt (450-600%)
¥ 5id + Q —~=Fa (;,5000)_ Onpejeneny (A30BHE DABHOBECUA H COC-
TAB CNOXHOrNO JUDHXA MPE METAMOPRH3IME KADPSOHATHO-CHIKKATHHX
XEJEe3UCTHX NOPOJ, I'Jié MEPOKO DPAABWTH NpPeofpasOBAHUA:
$id + Q —1liin, Sid + Q —Gru,a TEKEEe 3AMENEHNA CRIRKATOB MAr-
HETUTOM B PE3YILTATE OKWCIHTENEFHO-BOCCTANOBATEABHHX peakunuil c
yuacrues H20 m C0,: Gru ——lgt + Q, Fa—ligt + Q , # 7.7. lloxa-
34HO, 4TO C YBEeNWYEGHAEM TEMNEDATYDPH B DABHOBE CHOM GIWHJE BO3-
pacraer cojpepxanwe CH4, Bé ¥ CO. Ompeperesy mapaueTpH, KOH-
TPOAUPYDMUEE OGPA3OBAHEKE MATHETHTS U NOBHNMADNUE KAYECTBO XENEes -
HHX DYX.
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HIPEY PAREEVE MIHEPANOB B MOXEJIE THMEPTEHE3A
.1, Morvan, Huem, CCCP

1. B ocnony wonesw rineprelelIn TOroxXeH BHCOKRA rpaprent
Honnenrpagalf CTPYRTYPOOAPAIVIDREY KATWONOR HA TPaHVIO2 pPAINena
nono/uneepan. WnTeRcHBHOCTE WONBEKTMREONO MOTOKA BOJH OMpeje-
MA0T CHROPOCTHE W rAySWHY CTPYETYPHHT apeofpaionanuit wrrepanos.
) uaxpockcrene OCYymMEeCTRIAETCA KAK KONPPYSHTHOS, TAK R AHKOHDDY -
"ANTHOE PECTBODCHME B 3ABMCHMOCTH OT COCTABA MATEDHHCRONO YWHE-
pann,

2. [p¥ MHKOHPPYSHTHOM PACTBOPAHWW, CROWCTREHHOM ATDMOCH=
AunnrTay W CHAMKATAM, TARACACM MPAXTUTACKH H2 MepPexoquT B pac-
TROp ¥ ofpasyer B MOBEPXHOCTHOM Cr0Oe rteepaodl da3w HOBOOGPa3oOBa-
Hite fyTeM KOANMWCHAHOWE HEPACTROPHMHY APATuAHTOB CTPYRTYDH. [IpH
ARTURHOM NPEHAXE RONTN 9EPe3 nopony fyner ¥pyuerarruid OBATECH
piurosew /ru66enr, Geuwr/, UPW MATHY CKOPOCTHX - K2OTHHAT B
Pt pecrua crafoM MOTORE - CMERTWNTH ¥ CcyemarocnofHye ofpasosa-
nn.

J. QHCHCPUMCHTANBHNE MCCTeNnoBanvfa p oxerpaxropax Coxcne-
TH ¥ CcueqMansHO PAIPAGOTAHHHX MPOMHBEHX THIPOTEPUANEHHX &BTO~
W ABAX NADT BO3MOXHOCTE BOCHPONABONMTE NPMPONHENE mpomecc HOD-
MANLHOTO W JATEPUTHODO BHBETPVBAHWA, 8 TAKXE HN3IKOTEMMEepPATYP-
Mix cranpuit rmaporepuansHOro mpomecea,

1 1Uth General Meeting IMA 2517



AMMASH XEHH3E . [NFOEYKT VETACTABAILIOTO
OU3UKO-XULKTECHOT'U CHMHTESA
A,B, HExmrer, ®_.H, Krunom, C.B. Tlermn, Wpomomo, CCCP

B 1880 r. jiz, B, XonisH coobme: (1] 0 napson ycnemzoM cum- |
TE3E ATMASOH - B YCAORWAY, UPW ROTODHX AIMAI (10 COBPeSHibiK o
OpejCTaRIeRVAN uerngradunen, dcoxopuium [EEreHTAMHE CIYFRAIN opo-
EYRT NGPEroHKU /115-1'30"(:/ KOCTAHCMO Haqm ¥ waparteaeckult
aAuTEY, OOXBEPraBNHARCH NMPOJOIERPEIBHOMY HADEBY NPW 800-35000
B repMeTHYHHX CTralsENX CcoCynax.

ApropaMz O6OCHOBHBAET (T MOAGNE WHHBYKAD ANHWX ODO1SCCOB,
BEKADYADEAR B CefA CIeyDmuie MOTOXSENE!

1, Anwasoodpasoparye » OTHTAX XSWHIH OCYN2CfBIATOCH OY-
TEM 3IUTAXCEANLHOPO (M3MKO-XUMANECKOrD CHHTEeas /mo 3mepooxn-
lepsaruEy/ Ha 34TDABKAY, 3 APONHNAME KOTOPHX OHI7 MWKPOCKOMHYE G-
Kue 38pHAa KapSuga weneaa, 06DA30BEBRErOCA NPW NEeMeHTANVE OTe-
HOK ABTOKNAPA YTIASBOXOPOXAMM KOCTARONO UeLwa.

2. TereponukIisaCKEE COEMEHEHWH KOCPRHEONO M&CQN&, cogep-
XAN¥Ee B CTPYKTYPE NMUPPONLHHE ¥ DEPUINHOPHEe KHONBUIA, NMPHE TEeDUH-
YEeCKOM pacnmape mHjengnr HON, uro ofecnmewmpaAeT NPOXOXHEHEHE Pe-
axuEN Li + HCN —= LiCH + H,| 1

3. JneuveHTADHHYN ax? BHIEISRHHE ANUAESHON WOIROEKAUEE yrie-
POJ& NPOHCXONHT TO Cxeue peaxnun Jemamea

—a— anyaa
2LiCN == L120N2 + C rpagme

NPUENEIUANLEAA NPEPOTHOCT: KOTODOH (N CWHTEAs ANMASA JOXA3AHE

B padore[2] . '

1. Hannay J.B., Chem. Newe, 1880, March 5, p. 106; Proc. Roy.
Soc,, London, 1880, No. 30, p. 450-473.

2, HexErms A.B,, HspecrEs sHcmEXx yuedmxx 9rmoxoimit, Cepus xu-
MES E XEMEwEeCkafs rexwoxorms, 1980, 23, 8, 994-998.
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WMAHAVAJIERE TPAECTIOPT YTAEPOJA XAK OCOBEHHOCTE MEXAHM3MA
OB PASOBAHKA AMMAZOB HUNBLPINTOBHX MECTO PCKREHHH
A.B, Haxwrgs, C,B, Menwn, Hparmomo, CCCP

[lepTpensEnM BODPOCON Npofaewy TPO¥CXOXNERVA NPHPOJEHX An-
MANOD NPOLONEAET OCTAPATLCA BHACHEHWE XU'HAMA WX CHHTEAA.

Ha npegcraprcuefl o “apowexyrovmhx coemmmenwax' (1], nure-
parypunx reonorwuzcxux (2] w cnexrpocxomnvecknx (3] ganmnx, sxcne-
PHMEHTCB THHA ONMMCAHFNHWX R pai orax [4,5:] BHBOIRTCHA MOXENHL BJIMA30-
OfpaaOBAHMA, COPAACHO ROTOPOM: .

i. lipegrecrpopABmAA WWMOCDANT-nEeMEHTY CPeff ABIANACH HA-
CHme BN UIPZI8MA ORCMIHWM PaCnNABOM, MWUHSPaTN3 OBAHHHY OHAHA-
wigaun tena  (Ca, Mg)CN,.

2. NMuaAaxaaeell wnEepaTH3A&TOP HE TOXRKO OfeCHevHMBAN XUMH-
WOCKT# TPEHCHOPT YraepoAa mo cxewe:Ca(Ch),==CaCN, + C :;:;21,
MO M BHIOONHAN POXE WIABHA, CHOCOAHOTO B OTAENBHHX OIY7AAX MOHMU-
SUETH TEMIEPATYDY OIABICHUA CHCTEMH BIIOTH A0 TM.:'..-'SOO"C. Bee
BP0 OfeCHeYVBANO TEPUOAWHAMATECKE CTACWIBENY CHHTE3 aruasa B
unreppane pasmemmil P = 30;50'108 Na.

3. Yuuwzeckul cocrar waubepruros (¢ yuerou @avugos CH,,
€0,N,) w repuogmmauwky wx popwnposamns 2] xarompuarcTeyDT 06-
praopaEnn gEamavmgon Ca m Mg,

4, MEmpepanuaarop ocrasmn csoit "crex" B wEyéepnuTe - B
nWjle PACCeAHHHX BTOPETHHX KAPOOHATOB, O6PA3O0BAHHNX 1O DeaxImAM
Inna: CaChy + 3Hy0 = CaC0y + N, |

5. Mogmurka uarogHoft cpegw yriaeporox OCYMECTBAANACE O
JEéxaznaxy. rasosoro TpaECIOpra: CaCN,+C0, CH,—=Ca(CN),+C0,, Hzf
W70 XOPOmO COOTBETCTBYET M3OTONMHOMY COCTABY MPUPONHHX ANMA30B.
!, Boxn#t I'.B., Boxrrxos A.H. Kpucraaznorpagpma, 14, 1, 1969
#. Co6ores B.C. Teoxorua m reopmsuxa, 1, 1960
#, Cosones E.B. Tp, wm-ra rcox. ® reogpms., CO AH CCCP, 403,1978
4, Haxnrus A.B. Usn. Bysos., Cep. xsw. B XWvwg, TOXHORM., 23,

8, 1980
. Hexwrur A.B., Junaros H.U', Teamcw moxraza He MexgyHAPOTAOM
cuMnos eywe "CpepxrBepane warepuany", Kwen, 1981
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HPUCTANNUSAINA BEFUINVERBHYE MUHEPAIOE B CUCTEME BeG—M.zOB-ﬁiOz- |
TAIOPEHUN METOION XWUTECKAX TA3OTPAHCNOPTHHX PEAKINUit '
A.fl. Pogmonos, Homocmtupcx, CCCP

Hayuenn ycrosns uwoHOMumepanpHod KDMCTAIINIATHE GepEnxa,
xpusofepmrna ¥ peHaxuTa W3 rasoscit pasn B cuerewe BeO-Al,04-
8102- rajJoreHnx,. ORCOepUUEHTH BHIOONHEHH B Aumynax H3a ksapne-
BOro crexna gyreporammnx C mpw rewneparype muxes (T,) 1100°¢,
0CTATONHOM JNABJIEHHE B CHCTEMe npy xovmarmnol rewneparype
(Poc!)10'1ﬂa, rpanvenTe rewneparyp wexxy mExrold m aonol xpuc-
rannEzanum ( AT‘)5-120°C. YnenrHHE HOBEPXHOCTH DASNMUHHX JHPaK-
nef oxcmzmor Be, Al m Si onpepenemn weronou rennoBof JecOpPSmEE
Ar (Sgegs Akt Ss10,0t

lMocTpoeHH DKCHEDEuWEHTANHHHE 3ABECHMOCTE, OTDAXADMHE COC-
TaBR $83 ®H MX KONWUECTBEHHNE COOTHONERMSA B TOPAOBEHE AMOYAH NDPH
HSUEHeHKE S, ., 8,7 § s Sgig, P WEXPE M NOCTOAHENX T1,AT,
Pocm: lNonyuenn accoftnanun aaS: /xpusobepunn-jenaxaropas/,
/xpusobepunn-Gepuna-henaxnropas,/, /xpusosepuny-Gepunnonan/,
/xpusobepunn-uynnurosas/, /Gepunn-penaxuronas/, Cra6EIBEOCTS
f-Tpmamunra » OTMEUEHHHX ACCONMANMAX NMOATBEPXAAETCA POCTOM 3a-
TPABOYHOTO kpucranxa. [py ompejexeNmHX COOTHONGHESX Sy .,
SA1203' 85102 OONYYeHA MOHOMMHEDANLHAS KDHCTANNH3ANAE 6epur-

xa, GeHAKUTA, XPH3OOEDHINA W MYVINKTA B ropaoswre aunyrx, llra
pasHEX AT 3T™@ coorHOmeHEs oTa¥uanrcd, Harpas $asa accogmagum
ofpaayeT 30Ny HA CTEHKE AUNYHNH, ®» npexexax xoropod! BOsuOEeRH
Pocr 8aTpPaBOYHOro kpucranna gamsoll pasy ¥ OPOMCXOOMT 3ameme-
HEe apyrux pas, llo saxomowepmofl cueme acconuanst mocrpoera
dpasopas guarpaMsa CECTEMH BeO-A1203-SiO2 -raxorenuy. [[pEuene-
HHE JIWArPAMMN MO3BONHET ONPENEeNATE BIWAHWE COCTABA WUXTH

napaMeTpos TPRHCHOPTHOTO mponecca / 331203’ SBe0® 53102,

Pocr' T1, AT, cocras rpascnoprepa/ HA OTHOCHTENTELHOE COmepPEA-
HEe coexmmenuft Be, Al, Si » rasonoft pase somy pocra. B o6~

DacTAX MOHOMEHeDANRHON KPMCrannEsaanmWe mMOXYyYeH pocr GepEaxa,

XpUsofepunna ¥ (eHAKHTA HA 38TPABOYHHE KPHCTAJJIH .




KIGCTANNOXENLHS SAZOBEX HUFPEROJOR Ne-EAGLCHLKTOR
lleAe Canzommoczui, .ocksa, CUCE

#a nuTepaTYpPULX LAHHEX 0O CHCTEME KA18104-Nﬁn18104 WEBECT—
0, YTO TEMOEpPaTypa HOJWUMOD HOIO NEPEXORZ2 OT TELCErOHEIBHEX
ﬂ-?aé EGIBCHIUTOBOTO THOE X BHCEOKOTELNEDDTYDMMM DPOMONuEcxuM B-
o zam K1_xNaA18104 ROEpACTaABT or 950 wo 1600°¢ ¢ YBENHUEHUEM
¥ or O no 0,25, a znd %x>0,25 B-ug3H OTCYTCTRYDT. DBrH (haRTH
£0powo OCRACHANTCA WMODIOTPONHON TOZOXOMEDHOCTHO IAA NMNOWIBOE—
Mix oT TpmammEra crpyarTyp [1], x ‘xoropum orsccarca Na-ganmp-
OUANTH M HX BHCOXOTEMOEPDUTYPHHE (a2, ¥xasanuAfl 38KO0HOMEDHOCTH
nosponaer 1/ orvnectd B-lA2H K CTRYETIDEOMY THOY Rbﬂ15104,
2/ o6bgcHUTH OTcyreTnne DP=gez zas x>0,25 0 NTODHMEHNE Tenme-
PAOTYPH NEGEXO0Za OPU YBEIANEHWM X, 3/ DACCUUTETH TEMAEDPETYDH
nepexosror A-has n T-@sH, NCNONKLIYR NAHHEES O TENNOBOM pacTu-—
penun cmaaeit K-0, Na-0, Al-0, Si-0 n 4/ nuenciasars 1A OCHO-
Ne ITaHHEX [0 CYAMB8EMOCTHM 3TUX CBA3El NOPHUEHWE TEMNEDATYPH
fleperxona OPM ODOBHEOEHHW A&8PNeEnd. PacueTH $Hhatopoidl rpamnun T-x
DHITOINEHN EN# PASHEX CTHYRTYDHEY mozcneil Na-gaxpcunuron, n
MARAYUMYD CXOXAMOCTH C OKCHEPHMEHTOM OGSCIeUMPEET MOXENDb, B
KOTODOH MNDUEOMO AITATUDBHOCC CHAOZEHHS Zaun craseidl K-0 xann-
enrure n Na-Q eeieanna xeilcriyer ond x>0,1. Ipn x>0,1 nau=
ua cpAzeii Ne-0 norzna OHTH GCABLNE, UGM B HE E€NUHE,
1. Cauromuocknil Tl.A., benoB I1.B., Curanoncras D.Y. "Teoxnu—

upa", 1980, 10, 1509.
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PABHOBECEAf CTEIEHER NOPATKA Al, 5i B TBEPINX PACTROPAX
MEJTOUYHENYX [ONEEHRX NIATCE
9.9. Cemgepos, A,M. Buzros, Mockma, CCCP

Hag nurme#t pammoracmoro conrnyca B cmereme Ab -~ Or pa
maraeTcds OCNACTH FOMOTEHHNX TREePAHX pacreopos. leaxrp macrosmell
PaGoTH ABUIOCH WCCTepopamde crememm nopaaxa Al, S1 5 groft of-

meparypax.

PapHORBRECEOE CTDYKTYDHOE COCTOfMHME FAXOARNOCE MPHANAFEEHAEM
C IBYX CTOPOH: NyTeM PEAYMOPANOUEHNE HMAKHX wonMduuanud # yoo-
PAZOYEHMA BHCOKMX npu remnmeparypax or 550 go 95098 W NAABNEHAHR
BonEOro dxraEma or 10 mo 2000 dap. Cocras B CTeHSHL yOOPAKOYEH-
HOCTH CHWHTE3WDPOBANEHNT OAPE3ANOB ONPEeNENANR IO NM2PAMESTDAM 3JIE-
MEHTADHHX HAYEex.

Ha ocHORANEY W COCDWMEHTANBAHZX IZAHEHX YCOTA&HOBIEHO, 910
BXOEJCcRNe kaxua B SorarH# marprew u ocofemmo #mATHWA B SorarHi
raruen merourofl monepod mnmar mpusoRMT npM mocroAmiEol Tewmspa~
Type ¥ noRmFeRED B Bew Al, 51 mopagra, a awERA nocroanuoit yn@]
pAapoveErRocT HA T - X grarpauve BMEDT MEHAMYM 0O Teunepavype,'
CuMemeHRHHH ¥ SorarHy KaTWeM PA3IEOBWIHOCTHY, ODHUEM TSM CHUTLEEe,
ueu HUFE Teuneparypa. '

Tepuopnnaunyecrxll AHATNA NOKA3NBAST, UTC NONOTSHWE NWEAR
nocroarnof ynoparnouerroct® Ea T - X amarpauue 3agaerTcH ypannef
mew AT/aX . = 3%6%%/ 03X .0S .
rge Xor-uonnnaa JOJNS OPTORIA3O0BOr0 KOMMOHEHTA B TBEDAOM DaAC-
Tnope,Gel - H30HTOUEAA 3FAeprnA I'm66ca CuemeHMA, S = KOHAATY-
PanMoOHEAA SHTPONMNA. AHATWA 3TOIN0 YDABHEHNSA TAKEE YKA3HBAET HA
HATEYHEE MHBUMYMA,

YcopepmencrpoBaRHAR C yueTOM PABAOBECHOrO CTPYKTYPHOrO
cocroarua T - X pguarpawwa mo3BONAET MCONONB3O0BATE CTENEHL OO~
PAZKA MEAOUEHX MONEBMX NMNATOB JNAA ONEHKA Teumeparyp GHCTPO
OCTHBERX 3@)Y3MBHHX H CY6BYIKARNTECKAX TOPOX. _ ‘

i
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PACOBASL PT LMATPAVA CYIBGHIA PTYTR
B.A. Covormy, C.C. Dowma, Yenpnororeawa, (CCP

lLerorzow I'TA reemenopnvyy MATORNE TRNAOXONH 1 CYIsfANe PTVTH
B znanasone gpesnesmil 470-2000 Vila w venenaryp ?53-120303{;.
Otpasen, pecox 20 @& moweancs B PoAYTOD, NARIANVE B HOTOPOM
perr cTpPEPORANOCE MAHTARMFORNY uaworarnow, 'lepaxzaswel nannrenne
cpeaHol cnymma apro®,. Tewneparypa co’azfnanace maaTeEOROH neusp
COMPOTHRIASHNA W WAMEPATACH TWIATHTO-nTANCDOfRenci Tepwonapol.
CropoQTh MRAMEHEHNA TAMNEPATYDH COCT™ RIANA 1-2°/ce!r. LOXOMTHN
MATCPYANON CAYZNIA KUFORADE € naxoporacris "Cemopwoe", ofmee
rospuecrs0 nprvecef m xororol no rARHMY CnRYTPANEEONO aAranuaa
e aperwmano 0,01 %. Fa repeorpawie YoRTHRANPCE —OJBKO PEAYNB-
TATH PETECTPAGME 3IRMEVTOR R qurax warpepa. “erpedamypa npe-
PPEMEHNA HHHOR&F}’T\'(‘T‘!EHHHI‘.ﬁ"Ip:"r aregelTo moApRCTAST C yRenn-
ueRNeN mapiewua Fpo = 0,747 rpan/lla, Tewneparyra nnarTenus

METANUEHAS APV TA ROADACTAST C ANBACFWEM -a-P-dT = 0,029 rpagA'lla,

EMH ERHOBADH %;— = 0,086 ppan/illa, Tnotmas rovwa #AHORADE-
weragMAHASAPHT-PACIAR J€eEnr B roopxvuarnx: 1500 3lla = 0, n
1137 x 15°!(. Mlapayverpy #70PKE “PIHOBRAPF MO ¥ TOCT2 ONNTR OCTART
e meWawemmmMm: a = 4,1460 X 0,0004 w ¢ = 29,4965 % 0,0025

coorserCTRYA Grexmoretovsuovy cocrany HES.



PEHETHYECKOE 3HAYEHVE CTPYKTYP PACHAIA B MUHEFAIAX
O KIOrMTONONOEHNX MOFO.

B.Cs Mapgxntt, H.'. Cremwnma, B,C. Napanuenko,

J.B. Yecora, Homocmémpcx, CCCP

Meronaxm perTrerorpafnuecrof woronprerankAol creuwm, pe
PEHOCNeRTPANBAONO MUKPOARANM3A, onrMueckol m npoceennpanmed
SASKTPOFHON MVKDOCKRONWME XCONOEOBAAMCE CTDYKTVDH DACHAIA B ui-
HepansaAx IRIOTMTONOROSENX nopon TpyAre "¥Ypaumaa",

B rpanare CrpyRTyDH pACHARA NMPELCTARNSEN NPXAKA DyTRIA,
muepmero AWOMANEFOE YIAFPHeRRNe, B KAVMHONPMPORCO RS ﬁaﬁ:[r,nrm'rcn
naueny® opronvpowrcena napannensuue /100/ ronmuawod 10-20 wurw,
nauMesn WRBEPTHPOBAHFOrO NEFORWTA naparnexssne /100/ m pexe
/001/ ronmmroft 1-3 uru. HpoMe TOrG B XKIVHOTHPOKCEHAX € OTHOmME=

e

HueM OO L 0,37-0,41 oruesanrcr PHIENARAA PEMATATA,
e odm,.+ lg

CONPAXEREHE C JBMEeNAMH ODTONMWPORCEHA, B RIVAOTEDPORCEHE C OTHO-

meHAEM = 0,21-0,23 nprcyrCTRYDT ArAN PyTHAA, OPH-

i

eHTRPOBAHEHE B TPEX HAODABICHEAX, ¢

YcrasOBACHO, UTO TACTH TCHREX nawexnsH cocrorr ns wepeayn-
mMAXCH Cnoes C MOHOKRNNHHOW W powsunecwkod crpyreypod. Hpoue pr“
HHX naumensef B wATPMne EINEOMAPOKCEH: YVCTANOBISHH TIAHADANES Q8-
$exTH, KOTOPHE mpexncramnsny cofol nnacTREKM OPTONMPOKCEHA ue-
xarowAod rormuBEN. C y9eTOM MMEDMUXCA B FACTOAMEE BPENMA 3HCHe-
PHMEHTANEHNX NAHHHX On HEsserTcR wuxErid rexneparypmeud nmpenexn
pacnaja MEPBMUHOPO KIWHOOINPORCEHA, FOTOPHY 1A U3YYSHHNX nO-
pox cocrammser 1050-1150°¢C,

Hconepopanme CTPyKTYP PACHAAA MO3BONAIO CAETATH BARINGE-
HVEe, 9T0 HCEWOMUTH SHIOTMTONONOOBHHX NOPON mpencrapaAnT cof off
fparuenTH ray6wEEHNX WETDPyaul ocmomEOrTO cocTara, kpncrannnéo-
BABNEXCA B HRXENX 9ACTAX 3euMHOM KOPH B yCQIOBEAX rpamyanronol
hanuR MeTavophusuA.
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HAZOBHE PABHOBECHA B METACOMATHYECKHX KOJNOHKAX JWCTBEHHTOB
U.0, Mep6ans, Hmen, CCCP

1. MasecrrEo, 9T0 B NPMDONHHX FCIORAAX HAWGOTEE MEHPOXOE
paenpocTpaReRde NONYYWAM B2 THMNA AM0CePNeHTHHATORHX MEeTACO-
MATHTECHAX KONOHOK; KRADN+MATHARMT /IUCrReHRT/ —— nAXBK+MAT-
HE3RNT ——COeDPHNSeHTRHEAT B KBAPT —— TANEK —— CEDPNeHTHHET.

2. TepuOAFHAMWUECKAE DACHATH ¥ DKCHEDAMCHTATLANE NAHHHE
MOKAAANN, UT0 B OAYMARX BHCOKOR 2002510'2 n pH35 ofipasyeresn
accoTHANRA BRPR&QE‘P*RB&DH, T.2, APCTRSHET, KOTOPa28A NMPZ NOHH=-
reﬁnujicoe 1o 1072. 10~% x yeennveran pH no 7-9 aamemaercd
NapaArerResfcou varHesnur+ransk. lansurelimee nanenuelicoz uoxer
NUNBSCTE R pPeanvaannd SecrapfomEarHCY BeTBE npomecea: Ofpa3loBA-
HuD npy ENakAxX PH - xpapna, A npu S0n€e BHCOKWX TANEKA,

3. Buecre ¢ reu, KBapneBO-wapsSONATHAH ACCOMHAMKA ABIAETCH
OTHOCHTETEHO FAH3kOTenMnsparypeoll, ycrofamsoll np® ywuepeHAEx o -
max gasgeruax ( 500-1000 aru. ) # CPABHVTETLHO HESONLMHX CONEP-
zanmpax 2 C0, (4 25% ) » pacreope f0 Tewnepatyp, He npepHmADMAX
500-3502¢C.

4, CnepoparentRo, NPHRERSHWHHE WWASDATHEHE ACCORMHATHE Cle-
Iyer DECCMATPWBATE KAR MPOAYKT ARHHYy3MOEHOrO oxrRocragmiirOoro
[ABHOBE CHONO MSTACOMATHEYECKOTO nmpomecca, naa nonwofl peanwaa-
nEM KOTOPOro HeOSXOAMMO BHOIONHEHME TPEX OCHOBHNX yonosnit: or-
HOCRTeNEHO BHCORAA AFTWAROCTS YrAEKRMCMOTH B PacTBROpPAX, mocme-
JOBATENHHOE RO3PACTAHME WX MENOTHOCTR MO MEPe NPUSRMESHNA K
CEPNeHTHHATAM B CPARHAWTENHHO HA3KAA reunsparypa. He sunonmernme
NepPHOTO W TPEeTHErO B3IAWMOCBAAAHAHX ycnomrudl npmBogWT K peanrusa-
num decrapbonarsofl sersm nponecca,
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FORMATION CCHUIDTONS ALD STABILITY OF _ .
Cu(OH}x(A) /b = (:1,h‘03,304003/ :
Chr. Balarew, L. Markov, Sofia, Bulgaria f

Potentiometric precipitetion curves of copper sulphate,__'
chloride and nitrate solutions with sodium cerbonete solutions
are studied. The limits of formetion of the different basic
copper salte ere described. The siructures of the salts are si
milar to these of the corresponding natural minernls. The
salts are isolated and studied by chemical and X-ray anclyses,
electronic microscopy and IR spectroscopy. It is proved that
pH of the medium 18 the most importent factor concerning for-
mation and stability of the besic copper salts. The mechenism
of the transitions of these compounds is studied. On the busls
of structure data, the manner of the crystal structures forma-
tion of these bagic selts is established. The poesibility for
incorporation of water molecules is discussed as well. These
date allow to draw conclusions sbout formation conditions of
the bagic copper minerals.



I50HOKYHOUS AND ISODILORPHOUS ADZIXTURES I MILKERALS
Chr. Balaiew, Sofias, Bulgaria

The problem of the content of isomorphous and isodimor-
phoue admixtures in minerals is treated theoretically. The fac-
tors affecting the values of the distribution coefficients
between coexlsting phuses ore discussed. Particular attention
ig puld to the distribution coefficients between crystalline
vhases and coexisting liquid phases. In the case of isomorphous
admixtures a thermodynamically derived quantitative expression
for calculation the distribution coefficients is used. For the
feodimorphous admixtures the existence of 2 polymorphic form
of the admixed salt, which is isomorphous with the host crys-
tal structure is mssumed. In this cose in the distribution
coefficlents expression either the solubility term of admixed
component's metastable form or the phase transition free ener-
gy of the polymorpaic transition should be used.

Some zpplications of the disftribution coefficients va-
lues to minerclogic problems are discussed. The use of the
aistribution coefficients between coexisting phases (e.g. sul-
fides) in geologic thermometry is showvm. Studies on the dis-
tribution coefficients in some minerals (e.g. of evaporite
deposits) can be uged es a guide to the location of mineral
depogits of the admixed components.

g 267



ABOUT PHASE HETEROGENLITY OF THE NATURE TANTALO-
NIOBATES ALD TRACE ELEMENTS MODE OF OCCURKENCE
I.D. Belyaeva, S.I. Lebedeva, Moscow, USSR

The nature tantmlo-niobates, homogeneous at light micro-
scope, are offen heterogeneous in structure - morphologic and
phase concern when studied in detail with the help of electro-
nic optic and x-ray microanalyser.

The mineral microinclusions and trace elements microseg-
regations were observed in the pyrochlores from carbonatites
and metasomatites. Some samples display block structure. Tan-
talo-niobates micro inclusions are distinguished in Ta-Nb-
bearing cassiterites, the structures of the exsolution are
revaled in some columbite-tantelites.

Experimintal investigations were carried out in order to
study admixture elements behaviour, during these experiments
the nature tantalo-niobates were treated thermically at dif-
ferent temperatures which caused their solid phase recrystal-
lization. Display modes of the latier are rather various, Hea-
ting may lead to element isoletion in differert phases. Ther-
mal treatment often fecilitetes increase of microinclusions
or intergration of individuals forming exsolution structures
and sometimes facilitates formation of new mineral microinclu-
sions.

Phase heterogeneity of tantalo-niobstes is probably due
not only to different diffusion mobility of the elements,
which in its turn is ceused in great extent by presence of
ultramicroscopic defects in the minerasls, buf also to pheno-
mena of solid phase recrystallizetion, of the exsolutions
and structure ordering.
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VIGEORITE AND AUGITE COLPOSITIUNS IN THe LYSTEM
Cau-pazo—ﬁgﬁ—A1203-3102 FKOW O T0 10kb

(i,k. Biggar, Edinburgh, England

A range of compositions which crystallised the subsoli-
dus assemblages Forsterite-Plagioclase-Pigeonite-Augite;
Forsterite-Flagioclase-Spinel-Augite; Enstatite-Spinel-Plagio-
vlose-Augite were investigated to determine the pressure and
temperature of the reaction Plagioclase + Forsterite = Pigeo-
nite + Spinel.

The same compositions when melted define the PT conditions
ut which plagioclase and forsterite cease to be stable with
liquid and are replaced by pigeonite and spinel with liquid.
The celcium-poor pyroxene phase is a structurally and
ohemically continuous solid solution with pigeonite and in
these experiments aluminous pigeonite compositions (up to

0 wt, % 11203} with very low Ca0O contents werm found., Low cal-
#lum ferropigeonites are known from synthetic studies in the
Hyatem cao-reo-ugo-A120 —3102. A case is made for extending

the neme pigeonite to compositions beyond the rather narrow
Bompositional range found so far in rocks.

The augite compositions show an extensive pressure and
lomperature dependent range of compositions with up te 30 mo-
le % calcium tschermaks molecule, and up to 50 mole % enstatite.

269



DISTRIBUTION OF SOkn TRACE ALKALING ARD ALKALINK-EBARTH
$ik. ¥NTS BETWEEN CRYSTALLIN: OR MOLTEN ANOARTHITE AND
HYDROTHERMAL cacle SOLUTION

F. D=lbove, M. Robert, J. Roux, Orléans, France 1

Henry's partition coefficients D = (Tr/cn)rala/(Tr/Ca)5ol
(in number of atoms in the different phuases of interest) of
trace elements la, itb, Ca, Sr and Ba between crystalline
(1250°C-4 kber) or melten (1350°C-4 kbrr) anorchite were de-
terndned experimentelly, using an internzlly heated pressure
vessel with uolybdenum windings., All the trace elcmenis were
found to be systemetically enriched in the fluid phase (all the
D values ere iuferior to 1), but this tendency is much nore pro=
nounced in the case of ulkaline elements tirst, und in the cuge
of crystalline anorthite; in fact, the D values for ib ond Us
with erystalline anorthite were much too low (-510'3} to be fi
meamred with accuracy. The D velues are the result of the ei- ©
multanecua influence of the ionic charge and radius of the tra=
ce element, and of the physicel siate of the feldspar phuse,
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UALCITE AND DOLOMITE WITHOUT PORTLANDITE AT A NEW BUTECTIC
IN CaO-—HgO-CO -H 20

¥.P, Fanelli (Houaton). N. Cava (New Orleaneg),

P.J. Wylliie (Chicago), USA

The eutectic for the coprecipitetion of celcite, portlan-
dite, and brucite (with H,0-rich vapor) at about 600°C has
perved as a model for carbonatite magmes. Attempts to determi-
ne conditions for the asppearance of dolomite at this eutectic
have been unsuccessful. We added Ga(OH)a to 05003-&!3003 at
2 kbar, to depress the liquidus and to locate a field bounda-
ry for liquids coexisting with caleite and dolomite., The va=
por-gaturated liquidus surfece falls steeply. The field boun-
dary begins by reaction at &80°¢, extending approximately in
the direction from (2311!3((:03)2 towerds Lg(OH)e. down to a eu-
tectic with periclase and vapor at 660° C. Therefore, there are
two low-temperature eutectics in this system where calcite is
precipitated, one with portlandite and one with dolcmite. The
dolomite-eutectic is connected to the portlandite-eutectic by
i liquidus field boundary for calcite-periclase-vepor, which
passes over a thermal barrier related to the join cac03-ng(mi)2.
Discovery of the second eutectic cpens up new prespects for
liquid pathe in silicate-carbonatite megmas. Two-phase tie-
lines show that melts with high Mg/Ca precipitate aslmost pure
tulcite., The results remove the embarrassment of portlandite
from synthetic carbonatite magmas, and illustrated conditions
for the precipitation or resorption of calcite and dolomite
from melte at moderate temperatures.
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EVOLUTION OF METAMORFHISM AND CHERICAL
HETEROGENLITY OF MINERALS
V.V, Fedkin, Chexrnogolovka, USSR

A detailed microprobe examination of co-existing minerals
from metamorphic complexes hes revealed certaln pecullarities
in the variations in their chemical compositions across the
surfaces of the grains in contact and along their individual
profiles. The chemical heterogeneity detected in rock-forming
minerals has been found to reflect the evolution history of
the physico-chemical conditions of metamorphism. Applying the
Korzhinskii concept of 'local equilibrium' to several metamor-
phic complexes in the USSR (Turkestan, Aldan, Central Pamir),
it has been shown that 'unequilibrated' multimineral assemblsa-
ges are very useful in evaluating the thermodynamic parameters
( temperature, pressure, volatiles' regime) of mineral formation
over different periods in the region's metamorphic history. On
the basis of these data, the changes that have taken place in
these parameters with time can be traced down and related to
the geologic and tectonic evolution. The trends recorded in
the physico-chemical conditions at the regression stage of
metamorphism indicate clearly that the cooling of rock meta-
morphic complexes is normally brought about by their general
uplift (decreasing lithostatic pressure) and degassing.
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YHYSICO-CHRICAL COFDITIOWS OF WINShROGEHLSIS
IN S0l IRON-FORMATIONS PRE-CALBRIAN
¥.1. Fonarev, Loscow, USSR

A set of geothermometers (two-pyroxene, cummingtonite-or-
thop; roxene, cummingtonite-clinopyroxene), gecoximetera (ortho-
pyroxene-megnetite~quartz, cummingtonite-magnetite-quartz etc.)
nnd geoburometers (orthopyroxene-olivine-quartz etc.) has been
dorived from the experimental data availaeble. The minerogene-
ple conditions for a number of pre-cambrian iron-formutions
huve heen determined from about 300 analyses and using the da-
ln from the literature (see the Table). Attention has been fo=-
sussed on the 02 regime. The 02 fugacity has been found in all
snpes to very considerably even over small distences, reflec-
Ling thereby veriations in primary skarn formation conditions.
In the regions where concomitant hydrothermal action took pla-
o (Liiddle Pobuzje), the differences in the 0, fugacity are
pnaller. The 02 regime has been found to differ markedly with
reglons.

Region ¢ B . Char) PnaoA%omp. -1gr02(bar)
Irinzovie (USSR)
I ntage 695 4900 <0.47 15.245-16.623
Il stoge 695 4900 >0.59 14.772-16.415
lddle Fobuzje
USSK) '
1 atage 700 6000 20.44 ?
A1 stage 700 6000 >0.56; 0.84 15.246-16.005
Iloom Leke(Canada) 600 7000 30.6 14.094-19.352
tugnon (Canada)
1 ntage 710 10000 0.56 10.897-15.693
11 stage -5?9' ~ 10000 30.563;40.8 11.679-15.980
Pabacci Koot
Ilountains (USA) 705 6600 0.54-0,8 15.421-15.891
by Mounteins
{UEA) 670 5500 0.25-0.8  15.,320-16.196
'rllgarn Block
Australia)
1l ntage 683 3700 20.51 16.675-17.093
Al stage 683 3700 )P.SO 16.846-17.130
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KINGRALOGICAL OHARACTERASTICS OF ANDALUSITE FROM
®EL CARDOSU" (GUADALAJARA, SPATH)

J. Garcia~Ouinea, }i. Gavcis~imanes, J.A, Hedins,
5.« Leguey, Madrid, Spain

The band of meterurgzie rocks which shows up in the left
marge of the Jarema valley hsaz vewt atudied,

This place is considered o be assncisced to the disco-
very of andalusite, and is located iu the hivde: Line between
Nadrid and Guadalajara provinces. Tae abave bund cortbains lar=
‘ge masses of andalusite associated to staurolitic pciiste
with almandine gernet. \

The fisld study hes allowed to differemclate three mine=
ral assemblages in the schists: Y

a) Andalusite concordaat with the scnist corresponding
to the second phase of the metwnorpilem of Hest Guadarrama,

b) Andalusite asscciated %o guartiz boudines.

¢) Andalusite assembled to guartz in fractures contain
starlike associations of muscovite crystals.

ning electron microscopy and otber techniques, the above n
ral assembleges have been studied, regarding their zoming,
grain boundaries, chemical composition, structural oharutt—
ristice and some physical properties.

The results obtained have helped in the understanding
the transformation processes, such as growith and dissolution
of the andalusite, their zone growths sand their relationships
with muscovites, chlorites, biotites, staurolites and quar
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EXPERIMENTAL COMPARISON OF CHLORIT?E AND KAOLINITE SOLUBILITIES:
CONTROL OF DISSOLUTION KINETICS BY CHYSTALLIZATION KINRTICS

B. Goffé, M. Lageche, Paris, France

The solubility of silicate minerels in hydrothermal soiu-
tions hes been difficult to measure. Fe~kig~carpholite is a
SiAlligFe-containing phase which 13 stuble under high pressure-
low toﬁperature conditions. The dissolution of this mineral
under low pressure-low temperature hydrothermal conditions
allows us to show the solubility differences between chlorite
and keolinite., These two phases appear due to the destabili-
sation of Fe-Mg-carpholite, The reaction is (&bt 250°C - 3 kb):

Fe-lig-carpholite = Kaolinite + Chloriie + uao

Fe-lig-carpholite crystals are immersed in the hottest
spot (300°C) of a eolution where there is a 50°C temperature
gradient over 15 cm distance. The crystals begin to dissolve
and are pssudomorphosed by chlorite crystals. Keolinite crys-
tallizes at the coldest spot of the gradient.

The reaction is evident within a month time. When all
three phases are present, the composition of the solution is:
|810,| = 153 mg/1, 1:.1203| = 30 mg/1, |MgO| = 2 mg/l, [Feo| =
n.d.

Six months are required before Fe-lig-carpholite is tota-
lly dissolved. At that moment, the composition of the solu-
tion is: [510,| = 87 meg/1, |A1203] = 4 mg/l, |FeO|.= 9 mg/l,
|Ngo| = 89 mg/1.

The dissolution of Fe-Mg-cevpholite becomes much more
rapid if periclase is added to the coldest spot of the system.
Ohlorite then crystallizes also at this spot. This suggests
that kaolinite is more soluble than chlorite and that chloxi-
te crystallizes faster than kaolinite:

The amount of Si end Al needed to crystallize kaolinite
In transported through the solution whereas the Si Al Fe Ng
tncded to crystallize chlorite is rapidly fixed by the chlo-
¥ite crystals which pseudomorphose the Fe-lg-carpholite.

The rate of dissolution of the unstable mineral is con-
frolled by the rate of extraction of these elements from the
smolution, which is dome by trapping them in the crystalline
luttices of chlorite and keolinite.



EXPuIuLNTAL SOLUBILITY STUDIsS ON THE Caj g
IN CLINOPYROXENES AT 14-T0 KBAR

R.A., Ishbulatov, L.T. Chudicovakilkh (Chernogolovka) -
B.K. Malinovskeya (idoscow), USSK

- A
A151,0~HINAL '

Solid-media high-pressure spparcius of the piston-cylinder
(P=10«30kbar) and anvil-with-hole (P=25-70kbar) types have been
used for experiments on phase eguilibria in the system
Ca&gSizos—GaAl 3106-510 ar 1200°C. At 14-65 kbar, this systam 2
has been found to contain a monomineralic clinopyroxene field
with "excess" 3102 as the Ca0,5A151206 minal. The highest go=-
lubility of this minal at certain pressures has been recorded
in the join Caﬂgsieos—cao'sﬂlsizos. In the 14-35 kbar pressure
renge, the clinopyroxene solid solutions were found to contain
to 47 wt.b Gao 5&1&1206, which corresponds to 21 wt.% "excess"
8i0,. Ae the presnure increases, the wminal's solubility decrea-
ses to the point where, at P > 70 kber, all clinopyroxene solid
solutions decompose to assemblages clinopyroxene+gernet+coesite
The experimentally established patiterns have been confirmed by
the data available on natural clinopyroxenes from eclogite in-
clusions in kimberlites end from rocks of high degrees of meta=-
morphism. The role played by the eclogite temperature barrier
in the model for mantle basic magmas generation has been dis-
cusased.
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ALALZSIS O DTFrkdd PAPNCEhe GBS CR HabxC NG ALLE
LL"‘IlIhD oy IR KaCly SCLYRLCLS Jiv £l VibSensS
isl.. Kenezirski, Sofias, Bulgaria

Yor the purposeg of an exporineniael siudy of the Mo-alku-
line metaconztiem, tic cclcite-hedenberpite-cnlorite~-sodelite~
plrpioclase~-magretite asrocintion wos obtained by hydrothericl
mocification of nerls from the torm of fopovo (il Bulgaria) in
2nCl solutions at T = 4Uu-750° &nd p = 10 132 = 151 987 knf!z
(100-150C z£tin). The mincrale vollnstonite, cencrinite and davy-
ne were sdded tc this eccocietion nt vorious tempereture ranges.
An engwer to the cucation vhether an esuilibriwa is achieved
Auring tais nodificution is suprlied by mn ennlyvsis of the mi-~
nernl parogeneses obtrined.

System studied: Lall - CaC - FeO (f ‘6,0 ) - 1.1203 - 0102
H 0 - Lua - 02. Parameters o1 the sycten: vlrtnnl inert compo-
nenus 510, and A1203. inert cumponents in excess Fel (F320 )
“nnd CeO; periectly mobile components H20 €0y, LeCl and Ope The
phese rule delines the system as e swltisystem with 5 nonveriant
points and 10 lines of nonovariznt ecuilibrin., The following
poregenetic diagrems sre constructed:‘pﬁ2o = Hiagy (metazonatic

prcccgses),}lﬂzo "J‘CUE (metaniorphic processes) and Moo = Moo e
The study demonstrates the grest poscinilities offered by

Lhe combination of experimental snc torological investigntions,

fpplied to a notural object (murls) of complex chemical compo-

‘#ltion,

Originael deta are obtained in tae enelysis of alkaline

 Motosomatic poregeneses and e theoretical contribution is nade :

phrogenetic diagrams involving 4wo inert componcnts in excess

nre developed.
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ANALYSIS OF LINGRAL PARAGERZSES OF EYDROTHEMWALLY WODIFIED
MARLS IN Naacoj SOLUTIORS IR STZEL VESSELS

M.M. Kenazirski, Sofia, Bulgeria

A close coumbinstion of experimental and topological inves=
tigetion allows & wmore profound exsmiration of mineral equilib=i
ria in the systems investigated. In an experimental study of =
the lNa~zlkaline metasomstism, the mineral pheses czlcite, segi=
rine-sugite, cancrinite, pectolite and megnetite were ohtJined_
by hydrothermal modification of marls from the town of Popove
(WE Bulgarie) in nazco solutions at T = 400-650° and p = |
= 10 132 - 151 987 cu/m (100-1500 a2tm). In varbus temperature
ranges tnis constantly present association is complemented by
the minerals sodalite, nepheline, wollastcnite, chlorite and
olivine, |

System studied: ila,C05 = Ca0 = ¥eO (Fep03) = Al,04 = 10, 4
Hy0 = €O, = O,. Paraneters of the system: virtuel irert compom
nents 8102 and Alz '35 inert components in exceps Fed (Fa 2, 3)
and Ca0; perfectly mobile components 1,0, CO, (quo ) and .
N32003. The application of th: phase rule identiflea the byB-
tem investigated ss & multisystem with 5 nonvarient points and
10 monovariant lines of equilibrium. The following paragenetilc
diagrams are constructed: uﬁ 0 }jNa ¢o (for metasomatic pro= |

cesges), .PH o JJCO (for ne%anorpuic p;ocesses), and PCOQ

Py, co,

Plotting of the paragsnectic diagrems is a contribution of
general importance for the theoretical basis of the physico-
chemical analysis of minerel perageneses., In so far as in the

practice of this anelysis no case are known in wiich two inert
components in excess ere used for analysis.
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NATURAL ABATEXTS O¥ AN ARGILLACEOUS SANDSTONE AT VERY
LOW H20 PRESSURE BY A BASALTIC IRTRUSICN

8. Korisnig, Goettingen, FRG

At a depth of approzximrtely 300 m below former earth's
gurface (corr. appr. 10 bars H20 preses. ) & basaltic intru-
plon in & vent 12as melted incongruently the mrglllrceous

part of a triessic sandatene (Lower Buntsandstein) except of
gunrtz resisters. During the cooling of the melt, cordierite
and pyroxene are crystallized, swimming now in appr. 65 vol.%
glass, The sedimentary bedding remasins, but is mainly contor-
ted,

Wicroprobe anrlyvses of the plass showed a granitic com-
position close to the cotectic line in the Qz—Ab-O?-An-Hzo
nyetem. Electron micronrobe profiles across prrtly dissolved
nuartz resigters and glass show that the gloss is chemically
Very homogeneous, Even close to ouartz it is not 810, richer.
During heating experiments with a dilrtometer, the glass is
forming up end losts its water content (avpr. 1%).

The resulis of thie investigation end more detailed for-
mntion conditions of the anntexite are discussed. Because of
the high temperatures a direct hvdrothermal destineation of
Buch enutexis conditions ie not possible. Therefore these
Investigetions are a further contribution to the mechenism
tuking plece at the formation ef granitic melte by partly
molten argillaceous sendstone at very low Heo nregsures.
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SUCHRIRT

SILICATE KBLT: BXAMPLES OF Rb, Ca, Sr AND Ba IN THE Q -
- 4b - Or - H,0 SYSTEN

M+ Lageche, J.P, Cerron, Paris, France

An indirect method wes used to study Wa, K, Rb, Cs, Sr
2nd Ba partition coefficients between cryetals and silicate
melt. An equilibrium between the studied melt end a hydrethe!J
mal solution was first schieved at 500°C and 2 kb. The same ]
solution was then equilibrated with crystals at TSOOC and 2 kﬂ

lizjor elements (Ne end K) vartition ﬁj

I

TRACE ELEMENTS ZONING DURING THi: GROWTH OF CRYSTALS FROL A 1
I
!

The results obtained here are in good sgreement with ta
se of Tuttle end Howen (196C) and allow us to follow melt and
crystel evolution during a fractional crystallization process
where the growth of zoned crystals takes place. |

Trece elements (Rb, Cs, Sr and Ba) partition 4

Melt/solution partition coefficients depend on the Na/K;
ratio es well as the silice content of the melt., These vearia-
tions are retner emall for Kb and Cg, but are much more im-
portant for the alkaline earths. PFeldspar/solution pertition
coefficients also depend on the Na/K ratio.

The variatlons of the resulting partition coefficient
between feldspar and silicate melt are complex in the part o
the Q-Ab-Or diagram loceted under the cotectic line.

Application to feldspar crystals growth

Sr and Ca have pertition coefficients such that Sr (P>
iz elmost totally removed from the melt in the early stages o
erystallizution whereas Cs (P<0.1) remsing in the melt dur
the whole process.

Rb and Ba have pertition coefficients closer to one. The
variation of these parameters during fractional crystalliza-

tion can leed to complex zoning with possible concentration
maxima at some stages of the growth.
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PHAbE RELATIONS OF BERTRANDITE AND PHEHAKITE IN THE
YSTEM 2BeO—SiOz-H01(HP)—H20 at 400-600 c

A.S. Lebedev, T.P, Ragozina, Novosibirsk, USSR

The field of synthesis and stability of bertrandite and
phenakite have been investigated in the range 400-600°c and
Py o wp %o 2 kb in 0,01-0,5M HC1l, KC1, HF solutions. The ber-
trﬁndita end phenakite stability was determined according to
reactions: Be451207(03)2 # 2Be,Si0,+H,0 in HC1l and KCl solu-
tions. The equilibrium temperature of this reaction T =
d65+0.005P320 (%6 PHQO bar) was found to be indentical to

the minimum temperature of bertrandite dehydration in the pre~
sence of the phenakite crystals. Partial replacement of OH

by F~ in the bertrandite structure resulted in the extension
of bertrandite stability field according to the extemsion of
bertrandite stability field according to the following expres-
sion: =lg CHP-4.6-0,0078T°0 (CHP - mole perlitre initial con-
centration HF). The refractive index of the 30451207(0H,?)2
erystals is related to the fluorine content according to:
N.=1,608-0,00084 (M - % "ﬁﬂ%?__ ). Fluorine content in the
synthesised bertrendite changes from 10 to 80 mol % while tem-
perature increases from 470 to 580°C at P, o 1 kb and cﬂre 031
mole per-litre. The synthesis of Be, 51,04 ¥3H F) in hydrother-
mal conditions indicates the possible existence of similar
minerals which may be the potentisl fluorine activity indica-
tors in the natural hydrothermal solutions.



STABILITY RELATION OF KAERSUTITE, REINVESTIGATED
ON NATURAL AHND SYNTHETIC SAMPLES
7. Oba, K. Yegi, Yu Hariyae, Sapporo, Japan

Kaersutites have been widely found in the xenoliths deri-
ved from upper mentle or lower crust, enclosed in alkeli ba-
salts, end their stability relation ia of importence for elu=
cidating the condition of the 1lithosphere. Recently refinement
on their stability was made on natural keersutites from Sofu- |
re, Iki, Japen end Kakenui, New Zeslend, and synthetic keer-
sutite of NaCaolig, T181gAl5054 (OH) composition. Experiments
were carried out in & piston cylinder mpparatus at 750-1200°C
and 5-26 kbar under PH20 S Py, without controle of foa. Syn-

thetic kaersutite ie always aesocisted with small amount of
clinopyroxene, forsterite, and sphene or liquid. Phese asmem=-
blages are slightly different in these samples, owing to the
difference in bulk composition. Aluminous phases change pro-
gressively from plagicclase through spinel to gernet with in-
creasing pressure., Kutile, ilmenite and sphene are encounte-
red as Ti-bearing phaseu, but no perovskite. Among the catlons
present in kaersutite, both A1VT ang x increase, whereas Ti
decreases with increasing preseure, with a negative correlae-
tion between A1'' ang Ti. When plotted sgainst pressure, Ti
contents in both netural and synthetic kaersutites show nega-
tive pressure-dependance, of which the former hes smaller
aT1/dP than the latter, probably owing to the effect of Fe and
K in natural ones. In the natural kaersutites the relation
may be expressed by

™ = .0.013 (£#0.005) P + 0.69 (+0.07).
When pressure of formation of the natural keersutites is in-
ferred from this equation, close agreement is noticed between
the calculated pressure and that estimated by other means.
Thus Ti contents of kaersutites mey be used as pressure indi-
cator with some preceution,
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EXPERINMNTAL METAMORPHISM OF A SALIFIED CLAY FROM A
CERLAN 2ZECHSTEIN DEPOSIT
M. Preuschoff, H.~-H. Lohse, K, Schiirmenn, Marburg, FRG

In german zechstein deposits salified claya occur in
schists up to 30 m thickness. Salified clays are chemically
quite different from other clays. They contain not only 10-35%
NaCl but also at lesast twice as much )igld, much less 5102 and
pome boron., With exception of earlier studies by Winkler a.v.
Platen (1958, 1960), who used samples of clay deposits and
added a small amount of sodium chloride, the influence of me-
tamorphic processes for those types of rocks is unkown in 1i-
terature. Therefore experimental investigations in studying
the effect of progressive metamorphism for selified clays have
been undertaken between 200°C and 800°C at water Vapor pressu-
res between 1 and 6 kbars ueing conventional hydrothermal
equipment. Our starfing material was a salified cley from the
Salzdetfurth potash mine (T3) with the following mineralogical
composition: illite, quartz, halite, koenenite, tourmaline
and pyrite, The first step in progressive metamoxrphism is mar-
ked by the decomposition of koenenite + quartz = 7T K-chlorite +
+ helite. At higher temperatures the illite - muskovite tren-
pition takes places yielding small additional amounts of chlo=
rite and quartz. At 500°C/3kbars all source clay sllicates are
instable and a parageneses: 14 K-chlorite + cordierite + bio-
tite becomes stable, At 620°C/2kbara 14 l-chlorite disappears
ylelding talc + additional cordlerite. Halite seems to be stab-
le in the whole range investigated up to now, buf the amount
changes significantly. We assume that NaCl partly hydrolizes
nnd interacts with the hydrous solution. Tourmaline becomes
unstable above 600°C/2kbars.

Winkler, H.G.F. a.v. Platen, H.: Geochim. Coesmochim., Acta,
(1958, 1960).
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P-T EQUILIBRIA OF KIMBERLITE MINERALS FROM E.USA
L.A. Taylor, R.H. Hunter, Knoxville, USA

Berly Mesozoic, diatreme- and hypabyssal-facles kimber=
lite in the Valley and Ridge (Tenn & Va) and Appalachian Pla-
teau (E.Ky, S.W. Penn, & N.Y.). Provinces of the Lastern USA
contain abundent mantle-derived xenolithe and megacrysts. An
evaluation of various mineral barometers and thermometers has
allowed an assesement of phase equilibria pertinent to both
the source region and the evolving kimberlitic melt. The alwﬁ
mina content of opx ecoexlsting with gernet and the diopside
solvua have been the most widely used P and T indicators, re&
pectively; although calibration problems exist, these methods
have enabled a comparative study with other kimberlite occur-
rences.

Compositional variation within olivine, Cr-diopside,
enstatite, gernet, and picroilmenite megecrysts .of the more
southerly occurrences record near-isobaric (46-50 kb) fractio
nation and msgma mixing events over a 200°¢ temperature inters
val (1300-1100°C) within the evolving kimberlitic melts. FPor=
phyroclastic- and mosaic-textured garnet lherzolite, harzbur~
gite, end dunite are the most common mantle litholigoes repre-
sented. The gernet lherzolites yield calculated pressures in
the range 48-55 kb and temperatures of 1250-1360°C. The mega~-
cryst and xenolith defined geotherms for these occurrences
similar to the steep, inflected limbs of the Lesotho-type g
therms. Spinel lherzolite xenoliths have a shallower origin
with equilibration temperatures in the range 650-850°C. Mega-d
cryst suites %rom the N.Y. occurrences have a shallower ori-
gin than those from the E. Plateau and V & R provinces; calcu
lations yield values of 30-35 kb and 1100-1050°C, :

These P-T data have allowed an assessment of tectonic
regimes pertinent to rift-related megmatism during the early
phases of opening of the Mid-Atlantic.
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WKPERINENTAL SKARN FORKATION
V,A. Zharikov, lioscow, USSR

Experimental investigations in the system Ca0-Ngo(Fe0)=
L1203-~5102-H20-CO2 were coupled with thermodynamic calcula-
tions based on experimental findings to establish the T,P,
1002 boundary conditions in the formation of various skarn

types and facies.

Component partitioning between co-existing minerals in
pkarn parageneses has been found to depend on the solution
peidity, carbon dioxide pressure, temperature, oxidation po-
tential, thus providing a better insight into the physico-
phemical conditions of skarm formation.

Various types of bimetasomatic skarn zoning were experi-
muntally reproduced, and the dependence of metasomatic column
ptructure on the environment on the one hand and composition,
voncentration and acidy of solutione on the other were stu-
died. The rates of column generation and evolution were mea=-
mured, and the dependence of the differentiation and migrationm
mobilities of the species on the physico-chemical conditions
In the course of skarn formation was determined.
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“I%CT&ﬂﬂOXHMHH. ODAFPATEHESHC B YCIOBUHA OB PA30OBAHUA
APOMTA - HOBOT'O NUAENOHEOrO HAMHHA
N.B, Bragnwrss, Wpryrcx, CCCP

Yaponr ABIAETCA BOJAEHM KANKEBO-HATPEEBO-KaNbOBEBHM CHIH-
Kirow ¢ 6Gapnew W crpoHpEMeM, UH ofpaayer CHyTAHHO-BOJIOKHEMCTHE
APperaTh ¥3 XOTOPHX HEBO3MOXHO BHIBIKTE MOHOKPUCTANN JIA CTPYH-
Typuex Mconepomareit, Ha ocrome picmera IRVHYECKMX COCTABCBE ME-
Hopaia DpexnoONAranTCH NBRA ESPNAHTA KDPYoTanaoxvumueckoll dopuy-
M vepoMTA. B nepome wapoMT OTHOCHTCH ¥ f0iN€e NO3AHEM MWHEp&-
IAM ¥ COBMECTHO C YACTHD BTHPWAA, TNHAKCUTE ¥ KAAZBLNHTE NEMEH-
Phpyer ¥ ofrexaer PaHNNE BHICJACHHE uMEHepAnop. K umHepanau -
INPEOTSHARKEM OTHOCATCE MAKPOKIWH, xsapn, K-apieegconmr, Ka-
HhceT, HEXODHET, NMEKTONAT, ANOLMANKT, IXapnrT, HEKOTOPHE CYIb-
Quan ¥, pexe SPUPHE ¥ THEAXCHT. [[pRBOXATCA XMuWUECHHE COCTABH
ATUX WUHEpanos.

TJapoRTOBHE NOPONH EBIADTCH OYEHR DeAKAM NPPMEDOM HENREBHX
AIMEETOBNX NOPOA WEeXOUHOTPARATHOTO xarawrepa. Hx ofpasosanme
ONHSHPAETCH C RPUCTANNM3AnNeld pacQIOeHHOro CHANKATHO-KADSOHAT-
HOT'0 PECIIAB~PACTBOPA, OCTATOYHONO OT KPUCTAAAMBANUH yALTpa-
Kanenoro MypyECHOTO merowroro waccwpa. OCHOBHHMW KOMDOHEHTA-
Wil DACCIOGHEOrO YAPOWTOBOPO KOMIUIEKCA MOPOJ ABNADTCH MEKPOKIK-
NiTH, STMPEHETH, UADO¥TOBHE NOPOXH, KEDSOHATETH /FANLIHTOBHE,
f0HCTOEKTOBHE, KBAPH~KANENVTOBNE/ B KBADN-KANBIUT-3TUPHH-IONE-
fonnaroskie nopoak. lpuvwwmaold of pasoparvA TAKONO OCTATOYHODO
NPOAYKTE mpepmoXaraeTcHd HeOOHUHARE MaruaTHueCKas Audfepermnua-
YN TOPON MACCHBA OT yIhTParannepwx ncepponelinwraToB RO menow-
X PpAHRTOB,
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FEMOIOTMYBCKOE UCQIEHOBARUE MHUHEPANOE I'PYTITH CHOLYMEHA
P. Tapcusa, C. JNersid, Magpwn, Honamus

Heonegopary DEAFORBAHOCIY CHCAVMEHE: S@CUASTHNS. DPNIOBHE
/xyunur/ B senexye /rygnemns/, moeicraarepmuy AHrOPEeC KaK gpe-
rOneHHNE M nonyaparomennye paunw. Ui cocras cregvomud:

SiO2 .&1203 L120 Cr233 K
cmopgywen 60,2 25,3 3,5 - 3.3, 259, 36, 0.2
Ky HIue 61,4 25,6 | 6,3 -- 19,011,565 :3,38 -
PEANEHAT 29.5 28,5 355 1,8 148 2,00 115:9 053

lpa  Gal Na20 Fe,total

Ha ocHOBaEWA MOPOWMKOBNY PEHTISHONDAMM BNYECICHN NADAMAT-
PH 3neMeHTapHO#! Avelimm, a Taxyg npoouememd AAMAHEHUA AAGPAR- J
nnoEHOro pedmexca (102), OnvegciacHn WORA3ATENW TDRIOMISHWA HC-
CTeNyeMHNX MWHeparoB ¥ UX COERTP OOTHI2GHON0 NODJIOMEHHA B mi,quj
uolt o6nacru. p]

Comocrasreny omruweckue csolcrea W CTPYKIYDHHE HKOHCTAHTH
MAHEGPANOB Mocre Ax repuugecxofl oApasOoTHE MDY DPA3HNT TEMO2DATY-
pPax A0 ECYSIHOBEHAH BOIHM moraomewmus - 430 gy nre ﬂemmewnorq
cnojyuena W KyHnura B 610 mu ann ragnendra. .

ABaNWBUPOBAHN TOXE NEHEKTH O6YCHORTEHHNHE POCTOM KD CTAN
JnOB, W ABJIEGHUA KOPPO3EM W HHKDPYCTaynldl ¢ mearn COMOCTE&BITeHMA
ocoberrEOoCTed =THX MHEEDANOB C OCOGEHHOCTAMHA HATYDANBHNX H
TETUYECKAX CTEeKOT,
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Al'ATH CEBEPO-BOCTOKA CCCFP
B.M, I'omuapos, M.E, Topoawscke#, T'.&. lasros, A, dagees /CCCP/

Ha Cepepo-Bocroxe CCCP mpoEBIcHUHE APATO3 HPEYPOYEHH K
crpyxeypeu Oxorcxo-YykomCkoro BynkamcreHHOre mosca /OYBI/, a
TAKXE COMPOBOXNADT TONTH BCEe BYJNHAHOTSHHN® CIPA3IOBAHNUA CDERMH-
HHX MACCHBOXR M 3BTEOCHHKRNEHANEEHY CRIANTIATHX 30H.

AraTH BOTPRTADTCH PAABHNM OSPasoM B BEIE DPA3IJUYHHX OO
posuepy % THDAY BHOONHEHNH MEHJIANHH, XENBAKOB ¥ OPOXMIKOS B
DOTYIEBHNX NOPORAX, HAK B ROPEHHOM 3IANEPAHME, TAK M B cocrase
puxrux o6pasopanuii. B fonmpmEECTBE CBOEM ararTH ODPEeACTABIEDT CO-
6o arperar ¥armeXOHA NOAOCTATOPO CrPUSHNA C wpe3aswwaHO pas-
NOOOPAZHHMM TEKCTYPAMM ¥ CTPYKTYPAMH, COANADEMEMY WCKIDIHTENBHO
KPACHBHE ¥ HEOUBTOPMMHE, WACTO MHOrOOBeTHHE Y3O0pH monmocrel
mlinoTreHra, BrEemBsfd ofaux eraros Cesepo-Bocroka He ORHOTENGH,
APATH W3 1708 [HEDDCXWX OCHOBHHX sfdysueos Araself cCROPO MIOCKO-
'OPEA Yame BCEr0 MPEeNCTABAADT COGOH mapalaeasHO-TMONAOCTATHE Of -
PABOBAHMA OPAEXEBO-KOPEWHEBNX, KDACHORATHX TOHOB THOA CEDROIR-
#o, Hepegxm TOHKOCTEHHHE UWHEANWHH C KDYNMHOKDPWCranawueckoldl mo-
nynpospagaofl xksapoesoll cepamesunod ¢ xkalluoft wonowHO-Gexoro
npera,

Bepxmewenosse G6a3’ansTd OnTBCKOr0o miaro cotepxar “WHEATHHN,
BUNTONHEEHHE HeXHO-AHMYATHMY, PONYSOBATHME aAraraud KOHOEeHTPHuE C-
Wi -3 OFATEHOPO CTPOEHMA. BerpewaDnTCA KDYMHNE XEOmH, WHHKPYCTHPO-
pUMHHE aueTHCTAME ¥ KPUCTANTAMM KANETHTA,

Bepxnewenosse BynxasuTH Apuancxkod BYAKAHOCTDYHTYDH COnep=-
_ EAT POSOBATHE, KPACHOBATHE ararh 3O0HANLHOPNO CTPOEHHA, MyapoOBO-
‘ I'o ofruka. AHZe3WTOBNE MOKPOBH B frccelme p. Taxroaua oforame-
N uvHEHZarHEAME "apalckoro oHuEca".

HapecrHEHe poccun® araros wecropoxnenud Kpeuamka » Pupees
npencrapresN ranrbkoll cepgonmmkoB, capaepoB M KAPHSONOB BCEBO3 -
MOXHNX PECYHKOB H paauepos, C HMu¥ XORTDACTHPYDT OKPAMEHHHNE B
J0uNHEe KPACHHE TOHA TOHKONOXOCHATHE XannejoHH ¥3 naneos ol CrAx
winnpuros OMONOHCKOrO wacCHBA, BEepXHeMenoswx kucawx xas OYBI,
HonaHeMenoBHX awoapuros Bocroumod YyxoTHE.

TepuofapoOreoxuuuTe CKOe H3VUEeHWE AraToB [0 INa30RO-EWIKHUM -
WMNDUEHVMAM MOXA38NT0, YT0 HHTEDBAN AraTO00%PA3OBARWMA COCTABAAEST
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140-50°C. Munepr100s pazonamme MPOTEKATO W NPl fonee FUSuMEx
rewneparypax. Coerar pacersopos HCOL-Cl -Nat

3 cocTan rason
dasn CO,, 112 B peprwe raaw,
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JPATOIUEENE HAMBU CHOBRAKMH
P, Togn, Komune, YCCP

B npomaos @2 gparorenrhx pawHel pa Cronanwr noSHaSaMes n
66 paaTHBAANCE TONLEKO APATONEHRRHE ONANN RA wacropoxpeswm Jiyl-
ik, Haguwmaa ¢ 1922 r. HZKAVEE JPATORERHME KAMBER yEe HEIOGHBA-
ANCEH.

Cropakns myeer OUERH MECTPOE reonnrNTeCROE CTPOSHNE ¢ 60-
PATHM MUEEPANOr¥UEeCKAM CIO¥FEeHVNeM. JT0 MNOABOABNO HDKCTYMUTE CHO-
B W MOECKAM W PR3IBEeIKEe APATOMERNENX xAvHed, B Hacrofmee apews
NAM AAIBECTHN PAnHHE BRAN OMAnOB /61RrOPONANE, A1DERECTHE WACHC-
yHe ® oOHEHOBeHBHE/, WA cpegmell ® pocroumol Caomarme /Eamns,
Herpasda, ﬂnﬁbeTOBa; lepnann, laproe/. Ozers xopom#e croficrpa
JUIA IeXOPATUERHNX nexed nuenr POZHORBETHHE JAFMHOKRAPOHTH ¥ EX
CTPYHRTYPHEEE pasmoRMnEOCTE WA Mecropornerm¥ Bapromena Jierorka,
Crnpan Kpewrwuxa, Barcroe y 1. JpoAnsesys PRAIPTOR OWEH: pex-
woe /Hemeponcrkn Munopen/. TArOP-%e NPPUCHAENE RyeeT W Xanpne-
Aon wecropoxgenids Cranen W RPACHONOAYVOHE AmMMN VeCTOROXISANA
'H. lirnaparna a1 Seunnwra, MecTOporjeHVA AXaros OYEHE DPEeRKRe
JHnermina » Conomwvna/ Bynxamruwecxve crepna /ofsougnans/ ogers
¥hy1EC ofpafaTHpAnTCR AnArogapA Wx nopuercern /Bumra, BRmEnTRH,
I'pnus/. Ogers peawo npe AOGHYS DRETHNX VETANNOE BCTDPIYASH
NpRCTanay aMernCToR SMXYTEPRAAOTO FAURCTRA ¥ DOAOXPOAWTH MeC-
vopognerng B, Mrapawna, Fa cpegred Cromaxmn a padome Howmama

'K 'nymrd BCTPERADTCA KPHCTANNH XNMUATONG kpapne, Poxomme
BOTpegaeTCA HA  weCTopOXneRRE Uvtue, [lpossacnka DPpREATOBR OYEHE
Papxee w nroxoro wawecrea /lofmmra, Jpdmerora/. Vecrawm
Borpeuapres meeyaovanaxurth AlpSmeropa/ ¢ nourosmgHOR TOREDX-
Wocren., M noxozme m JwuonurtH B pallore Fenesrex ® T'panow,
Ulons penkO nTa AeKOPATHRHNX nenell MCHNOXFAYDTCA 30NOTHE OHM®-
w rpaseprmen /NMermuoe w Cn. Noxrpanwe/. Ua nopom nna srwux
nel wOEXHO OH GHNMO ECHOABAOPATE PATHRNE RVWNN WIBECTHAKOB R
AMOPOB, CEPNEHTHENTH, HYKCPTORHE XBAPNIWTH ¥ TFeneamcrHe
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TEHE3JIC TONA3A B IIETMATHTAX SAHOFHUEEBOI'O THMA YHPAWHH
B.A, Karpxmuft, U.M. Hayuxo, Jlesos, CCCP

P nerwarnrax BRHODHNEBOTO TANA JRPAVAH TOUAS HODMHPOR
ca myrex cpoSopmoft ¥pmCTannmaenmE » 3anopumax /Hamp=mmt 1 iw,
1971/, myTeum MeTACOMATHUESCKNX 3AuMemennt! m 30FHe BHMETATABRAHNA
¥ nepexrpmcranansann® /Hayuxo, Karvxrm#, 1981/, a rarxe npm of
pasoBAHEE XBapm-TOmMazoBOro rpeftsema /Hanpxmmtt i dm., 1971/,

DOPMMPOBAHEE OCHORHON MACCH uWHepana TPORCXONAMAO BO a-“
xknenorEHft nepron nmocnemEmepcrOHEHOY CTAEW METMATHTOBONO UPO-
mecca npH TeMmneparype HeCKONERKO BHme 400°¢, Paxorgenne uMuARDO=
KPHCTANMAROB TOMAR& BO BHIDIEHWAX W3 BHEMAHZ 30" "COTOROrO .
KBApnAa” CBMASTENBCTBYET O BO3MORHOCTH €r'0 KPHCTAINM3ANNE PN \
TEMTIePATYPAX OKONO 600°C I-oro KWOIOTHONO MEPWORA. j

B cocrape BONHEHX BHTAXEK OTMETAETCA DE3ROe npecliraranne
HATPHEA H §TOPA HA;X RDYTWUFE HOMMOBeRTaun. Hpmcrarawsannsa TomA-
8A MPOHCXONNIA W3 KNCIHX NeTePOTeHHNX DACTBOPOR mPW OTEHE BH-

© COROM moTeRmEane F mnoO CPARHEHWD CO WMENOoTaMY, |

Cpea® meryumX KOMMOHEHTO® MO NAHHHM uacc—cnenrpouerpnq&i
KO0 XEMAYECKOTO AHANW3A NOMAEAPYET 002. Yeranomnreno TAXXe upl
cyTCrEHe A30TA H MeTAHA,

SBOoNDARA PADEAOB: GAMIKAE MO TIOTHOCTH X KPHTHIECHIM —
BRCOROROHISHTDEDORAREHE — » BONHO-YIMEKECIOTHHE .

Taxwu O6Pa20M, KOCTATOTHO BHCOKHE TEMMEepPATYDH HPHCTALMN
3anmu, OO OrameHHOCT®: (IPMNOB HATDHEM, HTOPOM B Vraexrmarorol,
CHOKOHHNE TEeKTOHEYECHFE VCIOBNA B CPeje WHWHEpPANOoo6pasomanks
Crnoco6 CTAOBANN O6PA3OBAHFRD B 38HOPHNEBHX NMEruaTnTax YRPaAmHH
KPDHCTANJIOR TOMA3A, NMPEJCTABIADINX NEeHHOCTE AJMA W3POTOBNEHHA
DREXWPHNX M3 penmil,
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SOMWVAITACHANE THIN SHIOTEHARX MECTOPOFIEHKI ATATA
B.B, Hacracmernxo, Jlemmprpag, CCCP

1. Fce EsEeCrEMe IEJOTEMANS MECTODOFNSNPA ArATS CBABAFRH
{) DYNXAHOT'SERHHKE OfDAaOBAREAMF ¥ MOIPA3NEnADTCA HA TPE OCROB-
MHO PPYONON, NMDEYPOSYSHENE K REYAKARETAM DAIFHE TATPOXMNATECHAX
srnon: 8/ SaaansTORNM NARAU, O/ ARNEARTODME AARAM E TEPORIA-
oronnTeK ¥ 8/ NUNAPRTORNM, OTHACTH TDAXRTEUADHNTORNY JARAW,

2. Mecropornendsi n SA3ANRTORNX xamex ofpaaynr maxrelmue
APATOEOCHHE NPOBMERNAY uHpa - Ypyraa¥cro-Bpasmrsckyr, levancryn
/nann/ w Cemepormuancxvp /CCCP/, Orr cre3saPH C BYAKAROreHHH-
MY HOPMANMAME ZPERENX MNATAODM ¥ SOF TEeKTORO-MArwarmzecrol
ANTNBHZANAN KOHCONMIMDOBANANX CHIAZTATHY .CRCTEM W CPeIRAHANX
MACCHBOR - SRaarsT-aonepEronol, aelixcsazansronol w anmapnrT-nei-
o asarsropol, COOTRETCTREHRO RHASAADTCA GPAAWABCRAN, THAWaRN-
ornfl ® moorounosadatixanscrnd HODMANMOWANE THIN uecropoxxermi
arnrs,

3. Mecropoxnorna B ARMIEANTOBHX NABAX W NMWPORJACTONRTAX
¥SPECTEN CROMM TSXHWMUACKAM ArATON BNCONOro xawecrma /Manwi
Kamwxaa, COCP/. Omnx npRYPOTERN K RVIKARNTAM AVAEANT-GA3ANETO-
G0N HOPMANNR B BYAXANO-~TIAVTORNUECHRAX TOACAX SBreOCRHRAEEANB-
HHY 30H CHAAATATHX CFCTAM K ANIPNAFN FAR AANARKAAICKAY fODMA-
nromnxd TN,

4, MeCTOpPOXACHHE B ARMADRTORNY ¥ TDAXWARTAPNTORNY JNARAX
APAAPTCA BCOTOYNEEOM THARANM OOPARON ROTNENIBNONHONO ¥ CYREHWD-
HOr0 MAarTepRAna ¥ HaN(OJXe& MRPOKO PACTDOCTPANERNN B CeBEepO-38-
nagaNx mrarax CHA. (peacramnery OFR IRAVMA GOPMANMOFENMA TENA-
MF - ODPErOHCHKAM M MAPHMTOTOPCKRM, ATATORAS WUMAEDANN3IANNA nep-
ROr0 MS FNX JNORANHAYETCHA B NAFNADMTORNYX, WHOMJIA TPAXETRNADWTO-
PEX xapax annapEtTonoll $OPMARNME A HErSOCEHNXIPHANBEANX OKPARAHO=-
MATEDEKOBHX W BEYTPRRONTARERTANBRHX BRYAFAFNGECKRX NMOACAX, BTO-
POro - B TPAXRARNAPHTORHX JNABAX QODPMANRN HATPREBNX 6A3AXBTOB-
AWNAPHTOS B IMEeOCHARINHANLANX BVIKARNTECKEX MOACAX.
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MUEEPAIOT'MS B TEHE3JC XPOMTUONCHIOB MHATJEECKOTO MACCHBA
/ATIAB/

M., Opnopa, E.M, Magerros, B.H. Hypanora, T,A. Cocenwo,
J[eﬂl‘l:l‘]iaxo CCCP

Hrarnmrcxr# waccws OTHOCWTCH R THMNATEO naarhopuerHol mes
JOYHO-yABTDAMAYRTE CKOY Mopuanww xarmenoro paxa /Opnroma, 1978,
1981/. Br0 -~ BORARLHAN WATPYSMNA, B OTpoenEm woropol rmammen
TPOAE NMPREBANEEHRT (IOTONNTCONECDPXAMEM ITAVTAW W ONVWREHWTAW,
rapmEM neHTpanpHOe "anpo”., [mpoxcemmeaww, MANVELATAME, NOF
TAWE, NYAACKHTAME CNOTEHN RPREBHE SORAW ¥ xalrn.

IroncEART-eruarATH, B KOTOPHX XPOuECTHH pmomcmy cocrass
naer 90-95 % ofseus HOPORH, ¥ AMONCHI-ODTORTASOBHE METUETHIR
npRypoweRH K BREyTPeRnell aopme ¥YemonHOKONEMEBOTD DPASAOUA W TAC-
ro copuemerw /Egmuor, Kpasuwemwo, Brecosa, 1963; Kopwarmm, 1966
1973; Nanxesmw, 1980/. Tymeckws - ¥ 3mwiefqATOBNE CHENET-MET=
MATHTH ONHOBPEMERHEH C NMYAACKETAMW xpaenou BOHRR B HONO=e XIOII-‘
CHERTOB.,

anoxce!m EMOTCRAETOR W AFONCEA-OPTORNA3OANI NETrUATHTOR
OopenCcTaABNeHN ANOMCHIOM B XPOMWOTHY XWONCHAIOM 30MANLACID CTPOS-
HFA, C RADENDPYDMAME CONEPTAHWAMY wownormenrtop, Or meHTPA X tpaé'
AM KDHCTANNOB VUEHLENANTCA COXSPEAHNA MArENE K XPOMA DK TReNH~

YeHNE - RANLOWA, ®eNe28, HATDWA. BHCOKOYDOUWCTHE DA3HOBRRINOC-

TV TRPOKCEeHA JHOUCHAMTOB OGAM3KN MO COCTARY ¥ XPOMHCTOMY AWON-
cnzy 6pomsmrurom Bympexsxa /Hess, 1949/, "
MrEepanpANe ACCONMANAE XPOMWCTOrNO EPOOCEAA, CTPYRTYDHNE W MOD-
fhorenernUe CKNEe OCOOERHOCTN, & TAKEXS INecNQrEueCHOe TMONOTEenne
IPOOCEXOBHX NMOpPOoxX M xwwEveckEd cocTas CEMZEeTEnBCTBYDT O COMPHE-
XeHHOCTH WX $OPMEDPOBAERA C yarTpamasrraum, [lepexprcrannnsanms
XPOMIVONCANA WOX BANARNENM MYyNACKRAT-TEerMATHTOR nprmena x ofpa-
30PAHED MPO3PATHHX TEMAOSENEFHYX DEEAVDHNY DAarosmprocrell,
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) YQIOBAAX OB PABOBAHNA NPATONEHHHX KAMHEN
) M'PAERTENX NETMATETAX
WM, Meaxmn, Hen Hopx /008/

1. llorocTR C RAWOMODHRHME XDPBCTARTANE MMONEBHX WMIATON,
¥nnpra @ ZPYPRX uMEHeparos /omopyuer, Gepmiy, TYDMARMH, TONas,
PIVOPET, MRDKOR, Xpuaofepwnn %X v.x./ BCrpesapTcs » PPARATENX
foruararax pazpofl mpounmmensoffl cmenmenwaanvw ® pasHOM rayomE-
HOOYE MeDRNTHOTO GOpMUpOBarna,

2. B perxarturax umycxosmromno¥, pexmOuerarzrOoMycrosmronol
# pexzowerTansHOM cnemnanwzany® MMApPONOBHE MYyCTroTH OfNTHO
KMo NT BTOPATHOE NOPONCXORRERAWE: O BROTHREADT NPR PACTROPEHEE
! NEPEeRDUCTANNFBANRYE NMepPENTHEX MAHEPAno® mon mospefcresven ma-
Anoveunkx pacreopos. Hepepro monmocrr ofdpASyDTCA HA STANE TERTO-
No-yaryatve croll axTWENSEANME YEE KOFNCQIMAWDORARHHX YVURCTHOB
pounod WOPE, 1TPHM SBATHTENRHO SON6E HRAKOM IABNEEWN, uOM nAB-

- Henne IepBAYHODO SOPDMUDOBANNE MEerMATHTOR.

3. VMupepanpEull cocram BRUMONEENMNA BTOPMUYRANX nonocrel ofww-
Ho Gomee WAL MEEEe COOTBETCTEYET COCTARY OKDPVEADMHY TSIMATH-
TOR, OTANYAACE OT HOTO NOBHEEHRHM COXePDEARVEM NHAHEDANOR HTOpa
/roas, $ADOPET, AWTHEBHE crnaM/ M HECKOTHKO NPYTHMM COOTHO-
HONVAME KONRYECTB OTASRBHEX uAHepanom. Comepsanva sNEeMeHTOB-
npruecet! B uMuEeparax noxnorell peaxo OTAUYHN OT TAKOBWI B ORHO-
MMCHRAHX MVHEDPANAX ORDYREDEWX OErMETHTOR.

4., B XPYCTANSROCHHX NATMATHTAX BCTPENADTCHA KAK MEPBVWOTHNE,
TAit ® BTOpRYAHEe norocrE, [léeDRETHHE BOAFMWKADY DM 5 RBOINIMONHOM
VANeHEHNR TePMORVEAMVYESCKEX MAPAMETDOR MAHEDANOOR DA3ORAHEA
/rawepmse nermarut/, BrOpPHuBHE MONOCTH OSDAAYDTOA, KAK W B
ferMaraTax mEOM cnenvanMsANER, NPY PACTRODENAR B NEepPEeRpPY CTAT-
JNAANNY NEePRAYRNX YWHEDAnOR noj BAVAHREM HAJNOXSHHHX PACTBODOB,

5. [Ip% nepexpwcrannvaAnuy wWHEpPANOB HA (HDOHTE WX DPACTBO-
PREEA BOAHWRADT NZEeANBHNE YCIOBME DOCTA RPMCTANNOR 63 npu-
uoce, Opmaro » cocrame gpAronedENx xaumEed wmoryT Habipparscs
JOCTRTOYHNE KONMTECTBA ESOMODDMHHX SIEMEHTOR,
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MUREPANOTHA MNPONYHTURENX HRYVMPYIOHOCHHX KOMIUIEHXCOB
r.A, Pprescon, r.9mra, CCCP

B mecropoxseNvAx, CBABAHHEX C merwAarnrauw "IRMHE® CHpeme-
ruA" /Ypana, Bocrowmwz Ansm, Mmgme, Bagers » Afrarmcorare, Co-
uepcer 8 Dxmol Appmre, noSepexrs Kpacroro wopa, Boarapwm/, uay
MPYROHOCHNE NAPAPGHLAWCH NOKATMSOBAHHW B YTACTRAX KOHTANTOR
TPAHATOB ¥ CBASANANX C HAMD NMIATHORNAS -MAKPORIBHOBHX HeruMaTh-
TOR C YABLTPAGR3AMTAMR WAE NMPOAVKTAME WX npeodpasomamma, Pamnmune
K3 YMPY NOHOCHHE NAPATEHEINCH HBADPN-TIMAPHORTAS3 -M7CROBRTOBOIO
cocTapa XaparTepHH JANA JAWHA Ccof crpeRRo neruarnron. [loagmawme cod
CTREHHO H3YMDPYINOHOCHHE TAPATEHEANCH NMPeNMymeCTREHHO PAIBATH RO
AIOronuTO~-SMOTATOBNX A0HAX, CBA3AHENX C IMREIPOTEPMANTEHO-ITHERUA-
TONETOBRHMH npomececaw®, 3AeCh, HAPARY C ¥WAYMDPYRAOM, PA3BUTH H70-
ronaT-6ROTHT, NTATRORTAZ, GBADODRT, TYPMATHH, G6epnrr, XpRaoie-
PRI, Monn(meHuT, eHARWT, GYRCHT, XUNBOEepET, CAMOPOARRE BEC-
MyT B ED,

B uecropoxfeHRAX, CBA3AHHENT C MOPOAAMY NMORNOHATOBOIO png
/Narnxmep, Adrammcran/, ABFMPYIOROCHNE TRIN COCTOAT M2 Ans5HTH
MUKRDORIHEA, GEDPONONOMMTA, KBAPNA, KANEINTA C TPAMECED npannvq
6epnTa, GYKCHTA, MEADATA, PEIKOIEMENEHOTO PyTHTA, GpPAREEPATE,
napranra, Hayupyn sunexgeTcH HECKONBKO MOIEE WIH oxsospenenxq’
C ATBOUTOM ¥ MUKDORNIMHOM, HO TO NHEPPONOMOMATA. 1

B mecropozjgemmax ®w3avupynmct monocw Myro /Homywbus/, llé%
DTCH MHOTHE OOGmHE UepPTH /naparereamc: KAPGOHATH, CAMADCHWT,
pMaET, 6aparT, nAPMT, aAnB6WT; OTCyrcreMe mmammol cmA3A C rex
M¥ OCHOBHHX MOPOX ¥ MEerMATATOB; NAPOKO NPOABNEeRNHAS ANBGATHIA-
nwa u gp./ ¢ mecropoxzenwauw [lampgxmepa, W O6PA3IOBANEE M3IYMDY-
IOB CBA3SAHO C PHNPOTEPMANELHHME NTPONECCAMH, dl

I
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AMETUCTOBHIEN! KBRAPI B PYIHHX EUIAX
l'.A. Dprewcor, Umra, CCCP, B.B. Bpecwomcra, Cohma, HFB

LwerncroeRENE KBADD DACHPOCTPAEHEH B MENPOTEPMANBERX Py~
HNZX MECTODOENOEMAX, & TARXE B CHAPHOBHX ¥ METAMODHOTEHHHX =e- |
nesopynEix. OH BHgenseTcA HA 3aRXPUATENBHHX CTAAMAX HOPMUDPORE-
HAA PYNHEHX EVJI W 3ANVMAET neNTPANRHOE [MONOFEeHWEe B HEX, BHOON-
HAET OYyCTOTH WAN CeKymMe TpemvHH. B GIM3aNOBEePXHOCTHHX ECTO-
poxpesmax FPb, Zn, Ag, AuU,5n arperarH aueTHCTOBMIHONO KBADPIA
NOCTATOUHO CHenKPWMYHH! PHTMAYHO-NMONOCYATHE, KADKACHHE, 30HANL-
HNe, TOHRO- H TONCTOMECTOBATHE, TpefeRuarHe, APV3OBWIHNE, HE-
peaxo HAGADEZADTCA PHTHMHYHO-MOBTOPADENMECA MONOCH B CTOW taszscl
WHTEHCABEOCTK OKRPACKRH, B xenesopyzEHX weCTOPOXNSHMAX OOHTHH
KOPOTKO=-CTONGYATHE HAN CKAMETPOREAHNE EpRCOTANNH ¢ nArEncrol
oxpacroff .

B naparemeance ¢ AMETHCTOBAHHM KBADPHEM B TANAX HOTAME-
TANXVIS OREX W AONOTO-CEPESPAHHX MecTroPOoxAeHMM HAXOZATCH CIOM-
Crne CmawxarH, rRapfowaTtH, MApexka - 6fapmr, PAZPOORMCAN wap-
rargs, B ¥ene3opYNHHX MECTOPOXAEHWAX C DAHENME TeVepanmaum
AUETECTA BCTPETYADTCH IEMETHT W rajporesaryr, A C NO3AHAME =
NenAnoOXPORAT, TETAT ® IEZPOreTHT,

TeumepaTyPH POMOISHWSANKE ra3cBO-ERARRX BRADUEHRM B awe-
THCTOBMIHOM KBAPNS PUIPOTEPMANBHHX DPYINEHX wecropoxxennit coc-

T AR ADT 250-275°c AMA DAHEMX M 180-21500 I MO3XHWX PeHepa=-
nwl, Amorga - 11000, B XEAGAOPYAHNX CRADHOPHX MECTOPOXKAEHEHX
OHY BO3pPacTanT A0 300°C u pume.

AveTHCTOBR JHHE KBAPHH OONYHO CONEPEAT CTPYRTYPHHE npwue-
ewFe, Al, Li, K, Ne. B ofpasmax B3 MONTMMETANINYECREX W AU-Ag
uceropoxpenadt orwegapTCA HECTPYRTYDEWE npmwecn Pb, Cu, Sn,

Ap, Au, Ba, Sr,a mAorxAa Rb RCs; aueTRmCTH W3 XE@NS30DYIHHX MecC-
ropoxgenul cogepxar Cr, Nn, Ni.

Aﬁewucronnnnnu RBADH W3 MecCTOPOxXZeHWH pA3INMwHHX DYAHHX .
popuannil pasamwaerca no napaserpaux TH, HKC » gpyrax csolicra.
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OCCURRENCES OF JASPER IN BULGARIA
Ve.A. Atonasov, Je.is. Jordanov, Sofia, Bulgaria

Occurrences of jasper and jasper-asgate cen be found in
many pleces in Bulgaria, but only & few of them are roughly
mentioned or described. The main areazs ere two:

2. The Srednogorie zone, where the sppeerence of jasper
is commected with the upper cretaceous volcenic activity. The
country rocks are various besaltoid, andesitic and trachiande-

sitic lava flows, breccia and tuffs, Jasper bodies are present

as ghort veins and lenses up to 50 - 60 m long and 2 - 3 m
thick. A network of jesper veinlets at pleces cuts the brec-
ciated leve materials. The silicious matrix of jasper is hea-
vily impregnated by Fe and In oxides and hydroxides, end the
colours run in spots and stripes,

Boulders up to 2 - 3 m in size asre frequently seen in
the delluvin and the alluvia. There ere peboles of jaaper re-
deposited in the Paleogen and Neogen besal conglomerantes.

b. The ithodope lMountains area, where the appearance of
Jasper is connected with the Paleogene volcanic processes.

The materizl from this ares is cherscterized by a great number
of veriety, both in collour and in sagpe, Some of them convert
from jesper to mgate, mocha-stone, woodstone znd coralite.

Unique mesterpieces of heliotrope, landscape and brocade Jjag=
per can be eslso found.

There is evidence that some of the jesper verieties were

used as gemstones by Tracians, Greeks and Romans in Antiquity
and by Bulgerians in the Middle Ages.




BLECTRON SPIN RESONANCE OF LMeRALDS
L.V. Bulgak, L.V. Bershov, V.71, Popov, USSR

The investigation of netural emeralds from different lo-
enlities (USSR, Australia, Austria, Brazil) and man-made eme-
relds (USSR, France, Germany) have been carried out by elec~
tron spin resonance method, The spectra received allows rapid
and easy detection of impurity ions that cauge the color of
gems (Fa*z, Fe+3, V+3, V+4, Cr+2. Cr+3). The paper shows that
physical-chemical conditions of crystallisation of emerald
has a great influence on their ESR spectra,
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OCCURIGMUE U PouULURLLAUHLLE In SrALL,
CUARACTERISPICS ARWD GEE INTEASST

E. Galén (Zeraroza), ¢. Garcir-Guinec (iiearid), Spein .

Pseudomelachite hes been Zound of Tirst in "La Virsen" y
(indujar, Jadn) cnd "fraslagierrs (0liva de wéride, Badajoz) &
mines. 1t oppears to be a supergene glterction of copper-ore |
winerolizetions, which can cccur s veins in pranciiorite
rocks (Andujar) or as otockworks in Silurian quartzites OEES
va de itérida).

Pseudonalachite ususelly oceurs in redieting fibrous !
agsregates or in botryoidel mcsses. At Andujer, pseudouhlachi-f
te is the mein constituent of & very couplex phospiute Larare=y
negig, waich includes turquoise, torberuite, nutunite, ete. :
along with other minersle such ug melecnite, chrysocolls, ),
chalecdony, limonite, etc., bul &t 0liva, poeucomzlocidite un=4
peurg to be the ouly one phosvhete present in the alieration
witl the othera.

Bulk und detailid chemieal enalysea heve evidontioted a -H
complex chendcal composition, probeoly due 1o the existence i
oi intermediante phuses (Cu-phospuates and venudetes) und fre=
queht cationie substitutions in the pseunodunzlacilie giructures

The utilizntion of these mcterials as plgments id gem
ig proposed. The latter wes tested Tor wozing un e.eruld-green
colour gynthetic pem comporea of grounded peeudon lechite ag=18
glomerated with en organic msteriul.

On the other hend, we tuink that the psoudomalachite oc-
currences must be much more ebundant in Spain, becruse geolo-
gicul conditions similar to those found in tuese deposits stu-
died are very usunl in the Iberian lassif. -
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CORRELATION OF CULOUR AKD CHelISTRY TN GROSSULAR AKD
VESUVIANITE FROM Tils JeFFKEY WINE, QUEBEC, CANADA
J.,0, Grice, W. Wight, Uttawz, Canada

The Jeifrey iine, Asbostos, uébec, is located ebout
106 ¥ east of kontréal. It operates in the second larpest
nubestos deposit in the world. This locality is also noted
for ite extensive suite of Ca-gilicates such &s grossular,
¢lopside, vesuvianite, prehnite, pectolite, apophyllite end
wollastonite. These minerals are essociated with rodingiti-
ped dylkes which heve undergone extensive caleium metssome-
tium. Grossuler and vesuvianite are partieularly interes-
Ling because of tneir wide renge in colour and potential
pem ouality.

The colour oi grossular varies from colourless througn
pundes of pink, orange and green. The colourless variety is
nlmost a pure end-member while the various colours can be
vorrelated with the chemical analyses and optical absorption
gpectra of transition metal ions: pink, C.3Y wit.p mnz*; orarn-
pe 1.3 wi.b F62+; end green, 4.8 wt.% Cr3+. Faceted gems oi’
the orange vairety (hessonite) are known up to 24 carats,
ana some have been commercially merketed. Colourless and green
pems are rare.

The vesuvianite ocecurs in several colours - green,
brown, mauve (reddish violet) and light red. the chemical
nrulyses and optical absorption spectra indicate the follo=
wing correlation for each colour (given as weight %): green,
I.Bhke3+; emerald-green 3.8 Ee3+; brown 1.7% Fe3+, 0.68% F92+
and 0.29% Ti%*; mauve 0.51% Fe>* and 0.18% kn-*; and light
red, 0.34% mn3+ and 0.53q F93+. 411 the Jeffrey line vesuvia-
nite is uniaxial negative with low birefringence. The dich-
roism is puarticularly strong in the emerald-gréen and mauve
Vurieties. Several green pems (to C.87 carat) have been fa-
goted.,
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HYDHOTHERMAL BERYL GEM SPECIES
A.5. Lebedev, A.G., Ilyin, V.A, Klyakhin, Novosibirsk, USSR

Beryl gem crysials were grown from fluorine hydrother-
mal solutions et 600°C, 1 kber pressure with various P, and

2
studied by optical, IR, NMER methods: emerald (er+. ?i{),

morganite (Mn3+), squamarine (Pegz,&lf PeiI‘31, PegI). Gro

alao were the yellow-green beryls coloured with NiiI.Be ions

and red-brown one coloured with Coi{, Coi{ ions and blue co=

lour with Cugz ions, the letter are very uncoumon in nature
(Co, Ni) or uncommon at all (Cu). The elkaline cations R -
11, na*, k*, #v*, ca’ enter in the structure of the grown
beryls to contain 0,3 units by the following scheme:

saft . g3t gt AP - §i2t, pe?*t | gt

s14t —pe?t 4 28t Bet wo14t, cut 4 R

The beryla containing predominant (Li, Ce) - vorobyevi-
te are orystallized in the solutions of similar Li, Na, K,
Eb and Cs concentration, while rosterites (Li, Na) are crys=-
tellized in the absence of Cs. The beryls containing ovexr
0,01 units of Rb and K were obtained in solutions with ab-
sence of some other slkelirne cations. The alksline beryls
have N = 1,590 and IR absorption spectra of the two types

H20 (with symmetry axis CLLS and CA?LG). like their natural
analogues,

7
i




B O¢ INFRARED SPLCTHOMETRY IN GELMOLOGY
W8. Leung, i. Herigoux, Besancon,
M.V, Poirot, P. Zecchini, Peris, France

imfrared spectrometry is more and more useful Tor gem
Weterminetion. This method can provide immediately the ge-
Wulieness of a gem as Amethyst Citrin, Alexendrite, Emerald.
Without any preparation the stone is placed in front of the
‘peetrometer I.H. beam. We just have to study the recorded
Bliporpcion spectrum.

Phis work is divided in two perts in connection between

their hypothetical origin:
first: Amethyst and Citrin
second: Alexanarite und Emerald.

1 - As we can have hydrothermal synthetic hyelin guartz we
‘mwy find colored guartz as Amethyst end Citrin.

‘'he ebsorption spectra show us a relationship between
nutural and synthesised stones. So we are able to identify
both kind of stones.

Il - Alexandrite ana Emerald are easier to identify. ¥rom
the UL and CO, absorption bands we may know how the stone
lius been grown either from flux melt or hydrothermally.

In econclusion, infrared svectrometry appears to be a ve-
¥y powerful tool for a Laboratory in charge of gem identifi-

Bution.
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COLOUR QUANTIFICATICN IN GHReEN BrKYLS
R. ii6ller, I.. Vendrell-Saz, J. Bosch-Figuerca, Barcelona, Spain

The purpose of the present work is to realize the colo-
ur characterization of green beryl crystals. A set of these
crystals of various hues of green colour and from different
sources have been selected. Section of about 1 mm. thickness
and of parallel faces have been obtained. Spectrum of relati-
ve transmission from 400 mmn to 700 mm, every 5 mm, of these
samples are given. Data of twelve of these dispersion curves

have been processed to try to rationalize them and to be com=-
pared with themselves. The characteristic problems of every [
specimen (nichisions, thickness) have been avrided. With the
experimental data, chromatic co=ordinates, saturation of co=-
lour and the dominant wave-lenght have been cclculated. A
comparative study about the variation of those parameters and I
the effective luminance of every aample, according to its
thickness, and an attempt establish the possible relations
between the colour parameters celculated and the chemical 1
composition of every specimen, are given.

30€ l
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Gl STO.A8 FROL TuE Ri:ODOPe nuGIOH
L. retrussenko - Bul.aria

Gemstones in sulgaria oceur wostly in the Khodope essif.
Phe precious varieties found so fer ere aquancriue, emcrald,
lit 'iodore, ammethyst, smoky quarts, garnets, ruby, kyunite,
fluorite, apates and turquoisc. Lhe beryl varietiee are formed
L1 pegn=tites associated with grenites. Emereld is found in
desilicified pegmutites intruded in metamorpiic rocks and
forms crystals up to 8 cm long coloured in verious shades of
green, Aquanerine occurs in microcline-zlbite peguutites iutru-
ded in granites, its crystuls reacuing 10 to 12 cm in size.
Ihey frequently snow zonul colouration in blue- and yellow-
preen, Auethyst occurs in pegpuutite weins in granites. It forms
Ilpometric crystals of uneven aark violet colour, and is fre-
quently found es sceptre-like overgrowtns on suoky quartz. Ruby
pocurs in Proterozoic marbles as poorly snaped crystals up to
| em in size. Various jarnets, rnodonite, zoisite and vesuvia-
liite are found in the skarn zones of metamorphites. Numercus
teposits of agetes and anethysts are acsociated with the Ter-
llary andesites in the Hastern Rhodope wountains. Turquoise
il less frequent and is found so far in some propylitized an-
desites. Fluorite of gem quality is associated with the Ter-
Ulary igneous activity in the western purts of the massif. It

forms veins of sinter and reniform aggregates of pale pink and
violet colour. Aquamarine, garnet, epidote, smoky quartz, came-

thyst and adular are found in Alpine-type veins in the Central
‘lthodope Liountains. Aquamerine in them forms transpgrent Erys-
Iuls with numerous forus and reaches 3 to 4 cm in size.

307



INFLUENCE OF THE LULINISCEUCEL ERISSION ON THE

COLOUR OBSERVED Iil CUT DIAIEONDS OF CAFVE SERIES

Ii. Vendrell-Saz, J. Nogués-Garulla, L. AriQis-Surroce,
A. Lopez=-Soler, Purcelons, Spain

et R e ———

In & previous work we studied the quantification of the ‘
colour in cut diamonds of cape series by photometric methoda, i
and we made a comparison between this and the conventional |
method of colour grading by visual contrast. !

The results were very zood, except in those samples with®
near excitation purity of yellow and with a strong difference ‘
in the emission. '

In the present paper we mede a photomatic study of the
luminiscence emission in the vange from 400 to 700 llsy EVe-
ry 5 nm., with by UV excitation, )

The graphic integration of these dispersion curves gives:
us the characterization of the colour (eaturation, dominant
wavelenght and colour cordinates) of the emission.

The dominant wavelenght of scme of these emission is al-
most the complementary of the colour of the gtone, and, on thed
other hand, when we determine the colour of the stone by com=-
parision, the eys sees both colours: the light transmited by
the stone, and the light emitted by the stone under UV exci-
tation.

The observed colour has the chromatiaty coordinates on
the straight between both points (luminiscence and transmision /

-

1
S

s
1
colour). .
Accordingly, we tried a theoretical study of the colour ,i
as a function of different intensities of luminiscence. We sup~j
pose that there were different intensities of the radiation of
excitation, and we studied the variation of the observed colouri
in different samples of cut dimmonds, simulating different i
I

conditions of the ilumination.

!

|
1
|
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04 THE CHANMEL ORIGIN IK CRYSTAL
. Zerka (Paris, France) and E. Scandale (Bari, Itely)

(hannels is netural crystisls heve been studied by opti-
enl microscope. X-ray topography and topographic conirast cal~
culations. The optical and topographic observetions suggest
that some chennels in Bexyl crystal have been created from pre-
existing dislocation bundles. Computer calculations of the dif-
fraction contrast of dislocation groups demonstrate the matching
between contrast end etrain origin. It seems that these groups
of dislocations (about one hundred) by a dissolution phenomena
occuring after the growth, are at the origin of the channels
obgerved in minerals snd also in synthetic crystals.
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PUBNYECHAE OCOEEBHOCTH KOHTAKTOBHX MPAMCPOB KAK MHIMKATOPH
CHPRTOTO CYAPHOBO-PEJIHOMETAJNBHOT'O OPYIEHEHNA
A.A, Eadanxauon, Tamkemr, CCCP

CrapHOBO-DYHHE Tena ponsdppaworNx wecropoxnmenvdl Yadewnme-
TAHE, B OCHOBHOM, WPEyPOweHH ® xomrakromoll aome wapdomarmyx
nOPOX € PPEEVTORARHMN WHTPY3IBAMN C3-P1. Korrarroen#! meramop-
JHSH, CHRAPDHOBHW ¥ NMOCTeNyDHMHEG MOCTMArMATHYSCHKWE OpPORSCCH BH-
SHBESDT BO PUSMADINY KADGOWNATHHX NMOPOXAX OCBETNEHEe, MeDeKPHC-
TANAABANAD, DPAAXOTONNIMPANNE W ARVYESTHOS WIMOHERNE WX HHAMHO-
UeXaHHYeCREX napawerTpon,

Yeranmomnewno, wro 5THE W3IVEHEEWS CONEDPXAT WHHOPHAMAD O TH-
ne, EATSHCEAWCCTH B DYTAX TePTAX METAMOPOMTECHKEX N WeTACOMA-
THISCHAX MPONSCCOB: TOHNOSEDRNCTHE E3IRSCTHAKE XADAKTEDHSYDT
YUACTRE WPOABNSHAS PErVOHENBHOPD WEeTAMOPHN3IMA, MENHO- H CPEnHe-
ASPHNCTHA MPAMOPH ~ YUACTRE UPOABNEGHAA KOWTAKTORONO WETAMOD=
¢W3¥a, & KPYUHO- B PUPAHTOSODRECOTHE DPA3ZHOCTY NDAYDOTEHH K SNK-
ACROHTARTY CRAPDHOBO-DYAFHX TEX; C YEEAWTEHReW PAsuepoR aepen
KOHT2KTOBHX MPAMODOB LOPHCTOCYS ¥EX yvewLmaercs, A& yOpyrouexa-
FEUECRE® B NPOYHOCTHNHE XYADARTEDNOTHXE Pen KO MORNEADTCR, TeM
CAavHM COSJADTCA GHArONPRATHNE YOIOBWA NAA CKRAPHOOSPA30BAMAR;
oOxpacka, uumepansEsil cocram srapuenyl, TOPMONPMHESCUEHTHHE,
AeHPEMWTANNONENE B 1P, csolcrna XOHETARTOBHX MPAMODOB OTpaxans
HHETEHECHBHOCTS NMPOABIGHWA MOCTMATMATAYECKNX NMPOOeCcCoB B MODYY
(HTH HCHOAHA OBAWH B MOMCRAX CFPHNTHX CHADHOBO-PEAHOMETANBRHX
PYZEHX TeX; ANOXONOMETOBHE KDYTHO- H PHMAHTOSESDENCTHE RANLNE-
TOBHE MPAMOPA ®H HEX THOOMODYHHE OCOSEHHOCTH YHRASHBEADT HA XN~
80CTEH CHRADHOBO-PYAHHX TEN W MO3BOAADT CYyARTH 06 MX HopuanTMON-
Hol! mpEEaAnnexXHOCTH.
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KOMIMEKCHAA METOIVKA H3YUEHEA HIEBVEHHTA M EE JCHOOJABL30BAHVE
OPY IIHX0-MHHEPAJOTHYE CHAX MOMCHAX KMMBEPINTOB

r.n., Bapearos, B,K, lNapasmr, I'.ll. Kygpasneee,

JA.T. Comxmpa, Mocrpa, CCCP

lleransPNe W3yUeHREw COCTABA, CTPYNTYDPH ¥ AEIRIECKEX
cBROHCTS MABMEHVTA W3 DPANMUHNX THMIOB nOPox /KAMOEepIETOBR, Kap-
Somararor, TrAGCPORNOB, TPEEFTONAOR, nervarnTon/ BHABNTEHH TENO-
MODYEHE NPH3IHAEKH BMIBMEENTAE N8 xEudepamroe. [lorasamo, uro gAs
BTOr0 MMHEPANA XAPAKTEPHN HMPOKHE BADVANRE W3OMOPHEHX 7 AMETE=-
mEll, Hanrrope y mapuermTa B3 kEwlepanTom (EePPHMANEETHHX cBofcTe
P NEPOKOM XVAMABOREe TeMMEepPa&ryp: OT rexuesHx X0 +250°C CBA3 AH0
C YRenmgeHnWeu B ero COCTABE NOAN XEnesa B COOTRETCTRHE C H3IO0-
¥ PeTepOBATCHTHNMM HAOMODPDHHME 3AMENEHEAME: Fe' == Mg°'R
M2t + 144" == 2P, Hazwemmr "ReXEMG @PARTOBOrO" TEResmCAa ma-
pPavarsmrTer mpm kowmarofl Temmeparype, mOSTONY NMPH NARAXO-MEHEepA-
JOPEYECREX METONAX MOECKA KAMOEDPAMTOBNX Ten sSBPeRTMBEO OPH-
MEHEeHNEe ROMITERCA MArNETHHX WEeTONOB MCCTEeNoRARWA /Wsuepemme
uMarsRTRON BOCHPREMYMBOOTH 22 , TeDMOMArHETHOM cemapamW® ® Tep=-
MOMATHWTHOrO aparEsa/ » COUETANEN C ONPeRENeHWAME mpemecel
Xpoua ¥ MAapranna,

B fixyrcrof! RuubepamrosOM NPOPRRANE XEMOEDPIWTOBNE IONA,
KyCrM TPYyGOK, OTACXBHNE TPYOKM OPIMUADTCHE OCOS@HHOCTAMH WOP-
QPONOrMR, XEMWYECHROrO E (ASOBOIO COCTAPA NEHEDANOB-CHNYTHHEROB
AIMass8, B TOM WHQNE X HABMEHRNTA, JYNTHBAA ENPOKYD PACTPOCTPA-
HEHHOC?: MIBMEHNTA B KEMOODAMTAX, EAXEYEE ¥ HEPrO (HEPPHMADART-
HNX cpoWCTE, npeanarasTCd KOMMMEKCHAEA METOZMKA €ro MSYYeHRA,
B KOoTOpOf! CymecCTBeRHAA POAL OTBOAKTCA DHRCIPECCHHNM MATHWTHEM
METONAM MCCHeNOBAHHA TBEPAHX Tex, OTH MerofH B amaumRTeannoft
CreneHl saueRADT 6ONee JOPOrOCTOAMFME MeTOAN, NMPEMeHAGMN® mpPH
HCCIeXOBAREAX MOPJHOJTOTEN, XHMWWECROro W HA30BOrO COCTABE WH-
Hepanos /haaut@lgacrsa 9NERTPOHAAA MWRDPOCKONMA, 3NERTPORHO-
sonxoBNY wumwpoamanEs m np./. [pemrozemras weToaMra MOXeT GNTH
ECNOX580BAEA B NMPARTERe MONCKRORO-PA3BENOYHNX PAGOT HA RAMOep=-
ANTH,
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ACCIENOBARME SNEKTPOHEONO COCTOSHAS MOHOB Pe’' H KPECTALIEUECKOR
CTPYKTYPH PRIHO3EMENBLENX EEIE3MCTHX EOPATOB
M.0, Bamgmpos, E,fl, Nograxxwe, T.M, Tumvenxo, M,H, Wmnxo, CCCP

UWeroxox AZEPHONO TAMMA - De3SOHAHCA WSYUEHO SAEXTPOHHOS
cocrosmme momos Fe-' m KPR OTAXANTE CRAA CTPYRTYPA DeIROSEMeNb-
HHX XejeswmerHx Soparos ¢ ofme xmummecwoll dopmymoi RI-‘93(303)4.
rae R - momw Y°F, Prot, muot, ca’t, sm°t, wa®* .  Pemerewo-
CTPYKTYPHHE HCCAGAOBAANA TMOKASATN, UTO AANNHEe COGXVHOEWE W30-
CTPYKTYDPHH XAHTHTY caug3(003) 4 M OTHOCATCA X npocrpaEcreeEEOl
rpynme cEsmuerpEE R32.

T'auna - PesSOEAHCHNE CNexTPH coenwReHnil nre3(no3)4 npeg-
crapnapr co6oi acwwuerpruEHe nySierH OT ORHOro RpmMCranxorpajpE-
YECKOPO mMonoEenEs morom Fe”’', RATOAAMMXCA B WCKAXONHOM ORTA-
upnq'eonou ORPYXEHEN W3 HOHOB KECIOPONA, YTO COPAACYETCA C
AAHEHEMN DPeHTreHOCTPYRTYPHONO ARANW3A,

Mareuarrue crang ofpasorra wecC6AYSPOBCEEX CHNERTDOR MO3BO-
AWNA ONPENSAWTH ANAYEHNA TEMTSPATYDEHX CARFNOB ¥ KBAXPYTONBEHX
racmennensit pesoEaBECEHNX anmmf or mjgep womos xeneasa, Henmme¥mOCTSH
® NMOBEeXeHER CABNI'a CNEXTPA B» BHCOXOTEeMmMeparypmof ofnacr¥ B coe-
AVECHEAX, CONSPXANEX ROHH Sm3"' B Nd“ ,csmgerexscreyer o5 Eaue-
HEeENR 3JEXTDOHHONO COCTOAVRA WOHA& Fe3"' ¢ BO3PACTARNNEM TeMmepa-
TypH. fAErepnperanms pesyrsTaros EiwepeHml reMmepATryPHHX CHBH-
rop amEMi# Oor HENED WOHOB Xenesa B NPYTEX COSNWHeNVAX HA OCHOBRE
wopenn woxeSammif womanmemrmo aacememmofl 45 « OSONOYKRE OTHOCH-
TENEAO OCTOBA NMO3RONWAA CHeAaTH BHBOZ Of MAVEHEHEA ROBANSHTHO-
ro mepeHOCa 3NeNTPONEOM MIOTHOCTE HR YKA3 ARHYD OSONOYKYy ROHA
F03+ npY 3BMEEe ONROr0 PeXKOIEMEeNBHOTO MOHA HA gpyroft.
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HCCIENOBAHUE NPHPOLHO NESOFMAPOBAFHHA ONKBAHOB METONOM S0F,
A M, Tomwapenro, M.fl, llep6axona, B.E. Herouwn, Hosocusmpex,
Ccccp '

Meronox snrexTpPONNOrO MAPANMAIHMTHOrO peaomamca /IIP/ yl
TAHOBNIEHA CTDYKTYDPHAR HEOAHODOAWOCTS TAACTHYECKHA na@opuapo,a
BERHNX ¥ PORDHCTANNUSOBAHEHX ONNENAOE ¥4 ANENHHOTITEHY TUT
Saswros pra Cufnpn » worTitmNx xcemonwrom flxyrxu ® Kanwavxn,

Bugenserca rpn runs coexrpos SIP moorepomasnNx OnHBU~
HOP., B DOpROM W3 EHMX HUEKARNX AAHEMN me madapgaerca, wTO yxaa@
BAET HA OTCYTCTBME B CTPYKTYPS OXMBERA TPEXBANEHTHOrO Xexesa

Bropo#t vEm emexrpos DBIIF xaparTepMayeTcn HANAYHEM DO~ l
TAONGHNA C 9OPEXTUDENMN g-DEXTOPENE g ,=4,3 W g, .=2,0. N
C gy4=4,3 OTPETAST DOMOWUESCKEK ROMIIEKCAM reot ¢ MAKCHNAN 5=
HNM nAapaweTpoxM TONRON CTPYRTVDH, 8 AWNNMA C Sam=2 O orpaxaer
ArperaTENe CRODMSHENA MOHOB Pe-t , TAPOTEUMAX K WARDOXSHORTAM
B EDNCKANAAX ¥ BOAHNNADANX B OONACTAX C MORWKEHANM CPPYKTYD=
ENM yunopagowceHmew /Chatelain, Weeks, 1973/.

Tperuft s¥n cwerrpos 3P XEPARTEDEIYETCA BETERCHBHHMME
EXDOXAMM NOXOCAMH C g,, B O6xacrax 2,15, 2,6 x 3,3, Ynpenanue~
e spAavemmil g-Haxropa OGYCHOBNOHO CTPYRTYDHHM ynopa,noqelmen
CYNMeDMAPEETHHNX $8S mmioss N0 BHAExerEs warmerrra. B Hix nHOD
A& nposmnAerca cxadnfl sopdexr o 53@“‘ A

YeraronneERas CTDYRTYPEGH HEOZAOPONNOCTL ONEBHHOB 0T~
pazac? MAHTEHEO-TOPOBYD 3BOIDAMD B SODMWDORAHKEX IEnepdasErTo-
BHX TexTOFMTOR. Ha ypomEAXx mBepxmedl uaRTAN JNEOODUAPOBAHANE H
CHATEXTOHNYECKN PERDPUCTANANSOBAHNNE ONWBHEN CTDYXTYVPHO ONHO-
poxmw w we cogeprar womos Fe-' » xpmerammwuecko¥ pemesxe. Jie
JOPMANEA W MOCTTEXTONEUSCRAA DEKDHCTANNNSAMMA B VCIOBMAX
3eMRON ROPN COMPOBOTNANACH WaOMOPHENM BRxOXmesmwew Fe '
CTPYXRTYPY ONMBHHA,
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0 CEf3¥ DIEKTFOHHOTO CTFOERUA MHUEEPAIOR
{ KUHETUKON TEOXMUIECKAX MNPOLECCOB
I'.H, Tonuapos, leawurpanx, CCCP

ANeRTPOHNOS CTPOGHNE MUHEPATOR PHCCMATPHRAGTCH KAR pPesylb-
TAT MPONECCA CAMOCOTTACORSHWA ATOMHNT W WONSKYNAPHANT opfinra-
nell pearemros B xOxe X¥KHueCkOd peaxkaMM B MAUHEpPanoospasypmei
cpene, TAe B Hrore GOXBMOr0O YRCNA CTOTKHOBEHRY TPOWCXONMT
"offwen wHAOPManEeH" o chOlCTRAEXY CHMMETDWM, JHEDPIMM N 38CEeXEeH-
nooeRx opSuranelt pazmvoneticreyomux aroson. [Ipe pearwposasEEmR
ATOMH APOXORET wepes GAPEED NMOTEHNPANLAON SHWEPIUWM, BEeIWsHEA
¥0TOPOTO OnNpézesner CHOPOCTE xmMuseckcd pearnuM.,

Ha prge nprueporn NMOXA38AHO, WT0 BEXWTWHEA 2HEDPIHM BOAMYEDE-
wnn, ppoAnmascH medonpmol wacrey nomHOM PHEDPI'ME MEXaTOMHOTO
naaneoned creve, Koppeawpomana co ceofonmod smeprmell axrnma-
v T'u66oa n cropocTARMN GUMONewyARpENX peaxnufi. Pacuern smep-
'Y ROIWMYNEHNA NPOBENeHH JMIH ATOMOB, DEArHDYDMEX Mexnxy coGolt
B PHAPOTEDMANLHENY DACTRODAX B TeMneparypEoM WHrepmanme or 20
1o RBOOC. [lpy pacuerax WCNONBROBARH 3EHATEHEA 3HPEKTHBHNX 3a-
prpgoer ¥ sacenesrocrell nepexpupapmpxce opSinrened ATOMOB B uM-
Hepanax, MONYUSeMHX 10 COPNJTECORAHHNM NAHHHM DPEHTIeHOSNEKTDOH-
no¥, penrremorcrcH swyccmornol ® weccdaysposckolt cnenrpocko-
new.

NonyueHEHNEe PEAWOUNN SFEDPPHE BOAMVNENUH AAf OPIUHADHEX
cnaael, HOMMmIexcoBR W MUHEDANOB, XYAPARTEPU3YDEME MX OTHOCHTENE-
YD RUHerMTecxyn yerofanpoors, NMOARONADT YOTRHORAMBATE TIODA-
Jov peapnnorEcll cnocofvooTr paammoneficreyomMX ATOMOB B MEOTO-
rounoneHTHON cMeTene W HOCTEeNOBATEABHOCTH OfNPA3OBAHWA KOM-
M1exCOB # MMHEEPANOB NMDH DPA3AHHX TEwNeparypax PEXPOTEPYANBHOTO
npoueccca, [Toxkesaro BIRAHME HA OTHOCHTENEHYVD CKOPOCTE KDHMCTENL-
NRIANUE WPHEPENOB H3OMOPHHHX npwuecel ¥ ynOPAZOwWeHHA ATOXOB
I HEIKBWBANEHTHHX KDVCTANTONpPafEueCEEX MOAWMMAX. YCTrarOoBReEO,
UTO aRTHBENMOHHEME GADPEED B XONe XUNUTECKODTO CAMANBAHUA B IHI-
JOTAPEANBHOU PACTBOPE NPW ANCOKUX Tewmeparypax OTHOCHTEIBHO
fionee merko rpocofOREBAGTCA B (MIYYAE OFPA3CHAHEA MOBHHX CBf-
noll, a npw BUSKMUX TEMNEPATYDAX B CTywae O6GPA3OBARWA KOBSISHT-
Nz cpaaell.
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SJEKTPOHHAA CTPYKTYPA CHIVKATOOEPA3YDIUX HIACTEPOB
D ., Imros, B.H, Pexapcwnit, C.I. loxwxm, A.A. Jenwr, Mocxksa,CC

B paurxax pPA3nvYHHX KBAETOBOXWMWweCvEX weronosm /PMX, HIM,
ABM-X / OpoBeneHo TeopeTHueCcKOE MCCIeNOBAHME 3JeKTDPONHOTO
CTPOGHNA CHAWKATOOAPA3YDMEX EABCTEPOR, COOTBETCTBYDMEX Hamlonee
XapaKTePHHM BAPHAHTEM AHWOHHHX DANWKANOB CHIWRATHHX CTPYKTYD
OT OCTPOBHHX J0 KADRACHHX. Hanu6poska pPacCYeTOB RPYMHHX GPAPMEH-
TOB NPOH3BOAWAACE HA OCHOBE PACYETOB MWHVMANBHHX RJIACTEPOB -
HOHOB THOA XOn , PEe N = 4,67, Ita EuETAQEM OKDYXEHMA B tm.ul!m.-_.I
TAX WIYISHN KAK OXHODOXHWE wracrepN Si 0q , =126, q = 7=18,
TAKR ¥ PA3HOPONHOTO COCTARA eripoq, r =13, rge X = Be, B,
Mg, Al, P, Ti,Fe. Hccnegosany MamMemenuA anexrpPOHHON CTPYHTVDH
B 3ABHCANOCTH OT THONA CTPYKTYPHHX ENWHEI COYNEHeHWH, THCHNA Pé-
Tepoarouos, JiuuE ceAsell W sanenrENX yraoe, [lorywemman wkraccedm-
KapguA SAHATHXY M nycr¥x yposHel cormacyerca ¢ NAHHENME 30HHNX
PACUETOR KDNMCTANNWUECKEX HODPM 5102.10po:o nepepapTCiE IPYNnEPOB-
KE ypopEel ¥ menw wexZy rpynnaun. HesaswcuMO OT CIOXHOCTE KIAC-
Tepa AnA KOHOEBOTO ATOMA okzok = 1,0-1,2e, 118 MOCTHROBOTO
0,20, = 0,7-0,8e, 3acexemmocrs nepexpunamna P(Si-0,) 2P(8i-0 Joll
Hanmgne uemee »ACEKTPOOTPHIATENBHNX ATOMOB NMPUBOAHET ¥ ycunentn
TONBKO MOCTHNOBHX cpAsed. Impuma "25 -30HH" 38BWCHET OT CIOXHOC=-
TH KIACTEDE, & WHPWEN APYI'EX 3AHATNX 30H - or wecrna Op. B pau- d
KAX S0HHHX H RIACTEDENX DEACUETOR NMPOAHANWIUPOBAHA DPONEH BAKAHT-
Eux AO, » wacrmocem, 3d(Si)-A0, m ocymecrpneHa mMONMNTHA OUEHHTH w
Bepxupp rparvny sraeza 3d AC(Si) » cesss Si-0 Ea ocrOoBe conoc-
TABISHEA BHETeHCHBHOCTeH BHCOKOImWeprermweckoll wacrm 111’111 uo-J
noc Si p cmrmkarax C Pe3yNETATAMW pacuera Sipoq KAACTEPOR ME-
roxou JIB-XoL ¢ onrRumswpomarHc# axcnomenroff, 9ra opemxa caujpe-
TensCreyer, wro o6mas sacexemmocrs 3d AO(S1i) me nmpesumasr 0,5e,
Pacye™y MO3BONMAM JATH WHTEPNPETANND ONTHIECKAX, PEHTPEHOBCKEX,
$0TO~ W DEHTreHOSNEKTPOHNHX COEKTPOB, & TAK ¥68 YCTAHOBATH MPHE- |
POZY MARCPUYMOP "HARORNNTECKEX" E "AHOWANEEHX" PEHTPEHOBCEWX
COeKTPOB SMUCCHE XNA CHNMKATHNX MWHEDANOB C OZHOPONEHHM H DA3HO=
PONHNM AEVOHFEHM COCTABOM,
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PHAUYECKAR CTABHJIBHOCTH TPEKOB OCKOJKOB JIEJNEHAA
JLEP THEENHX 3JMEMEHTOB B MUHEPAJIAX
I, Mopanosnu-HoroueMnesa, Bearpax, Drocrasms

Meonorugecxoe NpPEMEeReHNEe NAWNHHX HOBOro ueroga aneproft
NBHKE, OCHOBAHHONO HA ZETEKNWH MWHEPATAME CQIENOB OT OCKOIKOB
jitienna anep BOAUOXHO TONBKO NPH yYeTeé BAWAHMMA HArpeps Ha AXAM-
Iy Tpexos - PAAMAOEOHHNX AeHEKTOB CTDPYKTYPH uwmEepanos. Haxpoe
fiocnexyomee WHTPYAVWPORAHNE MOPON, 8 TAKEE MPOTECCH PerHOHANE-
NOro MeraMopphESMa W IEXPOTEPMANLHHE MpOUeCCH NMPEBONAT K wal-
"Hunol mnu nmonxHOY perpeccHE TPeKROB.

Amanws #HaxTOpOB, ONPENENADMEX PAIAWYHYD TEPMETE CKYD CTa-
ARALHOCTE TPEKOB B MWHEpanNaxX, MO3BOXEN BHEENVTs 4 PpynnH MEHe-
PAnos, sxapgapmue B cefda pCe uMHEPANH PMUEPHYECROrO pAxa, T'xe
OFf Nepeporo WIeHa K MOCHeNHeMY nagaeT CTAf(MIBRNOCTE TPEKOB: MO=-
WAnMT, MEPKOH, rparar, cHeH, sNUIOT, TYPMANMH, GHOTHT, MYCKHO-
BnT, fuoromir, POropAd OOMAHKA, AMATHT, BeDMWKYIHT, XNODHT,
NANBOHT ., -

llokasamo, wro. pasnMYEAA TEPUMTUESCRAH CTASHILHOCTS TPEXOS
onpenenfeTes XAW OCOSEHHOCTAMM Kprcramnmweckol CTPYyRTYPH MEHE-
panon: cmocol ynaxkoBRW, AHVWONHAR NMOPECTOCTH, MPHpOXe ceAael,
Magenysrosd sHepr¥E, TAK W CCO0EHHOCTAMW XEMWUECHOrO COCTABA
¥ npexae BCEre NPHCYTCTBASM NEeTYYEX KOMNMOHEHTOB. YuRTHBAR HED-
DysmonEHE uexaHMSM PErpecCEE TPEKOB NPW HArpese, B peayasrare
WOro MOEN H3 WHTEPOTHNMANEBHENX nonoxenud nepexrmol obmacrm rpe-
i BOSBPANADTCH B HODMANLEHE CTPYRTYPHHE MONOXeHWH, MONPOSHO
. PACCUMOTPEHO BEWAHWE KAXJOrO KPHCTANIZOXEMWYEOKOrC (paxropa HA
HOABMEHROCTSs HOHOB B CTPYRTYPE uMmEepana,

Hacroamee WcorenoBaHEe MOABONMIO MOEATH NPYIMHH DASHET-
nofl cra6wnBHOCTM TPEKOB B MWHEDANAX mOJ BIMANWEN HATDEepa, a
YAREe OeNeranpaBieNHO mogoHTn R BHOODPY MVHEDANOB NIA NMONYWA-
WA TAHFNY PPeROBHME meropjawn. Horwwecorsewmaa omeHrka repuE-
fe0oxod cradRABREOCTE TPEHROB JAeT BOSUOXHOCTH MPOBECTH KOpPpenf-
MDD JARHNX NO TPEROBOWY MEeTOXY OnpejfeneHNmsA af COXNTHOIO BO3Ppac-
ta, Opraro usyuerMe TepPuMEIECKOM CTAOMIBHOCOTH TPEKOB B MU HEPA-
Jinx ¥ueer He TONBKO NPRKAANHOE 3HAYEHEE JQIA NEeOXWMAEN, KOCHO XH-
MMR ¥ PEOXPOHOIONEE, HO MO®EeT OHNTH HCOONR30BAHO TAKEE KAR BAX-
NAR XAPARTEPECOTERA UEHEpaya, OTPAXADMAS COBOXYNHOCTE €r0 RpHC-
TAITOXMUEYe CREX OcofSemmocTelt .



KOMIMEKCHOE M3YYEHUE COCTABA U CTPOEENA UMHBEPANOB IFPYIONN
TIAYHKOHATA
M.D. Kauemesa, H,B. Hagonaesa, Hosocmdmper, CCCP

daxagell ¥aVueHME MWHSDANOR PPYOHH PASYROEETA /Mrr/ gm-
NASTCA BHABISHWES BABRCAMOCTH draxgecwmx cpolorms or xEuEweC-
HOrO COCTABA, IAA Yen0 NPHMEHEeR KOMMASKC CURPEMONEEX (PHSHEKO-
XANEGS CKUX METONOB /XWumEgeoxEil CEARKATHNY &EANNS, DEHTVEHO-
cnexTPANBHEY uMWKpoOAEANMA, PACTPOBAT W MPOCBEUMBADDAS DIOH-
TPOHHAR WANDOCKONHE € MWKDOAHANWAOU, DPERTIEHOBCOHAS NH{HDARTO-
werpna, HWK-cmerrpocxomma, 3NMP/,

Hayganuos TOHKOZWCONEPCHNE rrnofynAPHHE APPEDEaTH 27HX UE-
HepAanos, YCTAWOBACHO, 9T0 HAK npPOSH m menom, PAR M OTeNBE-
HN& ArperarR 3 npofe H BHAEBEAN B ArPerare UOXHO PASJeNETh
HA ONHOPONEHE M HeOAROPOXNHEHe, [T OAHOPORENX CGCTEE Arpera-
TOR UXEHTHUEH COCTBEY HEAMBRZOB, Bansxan w nuEeisof saswcE-
wocTs wapauwerpa "b" asnremenraprol AuelkR oT coxepxaEds Fe3
yragusaer na crpyrrypmuil xapamxrep =Esouophmeua Pajiil,aopua
UK m OIP coexrpop SaKOHOMEDHO USRAETCH B 38RV CHMOCTE OT XE-
METECROrO COCTARA, :

|
|
'1

HaopRODOXMOCTE COCTABE H CTPosENA MIT HAa MAXDPO~ W MANDO=

yposHe o6vcernomneHa, C OaHOE CTODOHH, HArmoHeM HeSONMBMWX KOTM-

Yecr® npEMecel XPYTHEY UWHEDANOR-CHNVIATOB, RAPOOHATOB, CYVIb-

PuI0B, BHOCHATOR, OXMONOR W PRIDOOXWCNON W T.M,, C EPyroM cro-

POEH ~ HEeOXHOPOXHOCTHD C/CTABA CAMOND NITAVKOHWTA, BOSHMKmeR
noj BAMAHEEM MPONECCOB HAWEHEHFA, UTO OTPARHSTCH B HeXEDEK~-
repro¥ gns opHopoxmux MI'T semmcmuoccre cocram-cmolicrno.

loryaernne xB8HANE W¥eDT WAXHOO BHAVSHWNE KAK JAnA yrayl-
nenls SHAHEY O caMOu uMWHepane, TAK N ANA BHOGODA PASEOBNIHOC-
veft MTT » xawecrme EREWKaTODA (ANNE ¥ noxkasarens adcoOAPTHOTO
moapacra,
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JIPEBFANEHNE NOPHALOK-BECIOPAIOK B IUIATMOKIA3AX
IO [AHHEM BHCOKOTEMIEPATYFHOU KAJOPIMETPER
W.A, Krcenmesa, T'.¥. Bannoma, I'.ll, Bapeasos, Mocwkma, CCCP

YauvaeckEll COCTEE M CTDYKYYDHAR YNOPANTOYEHHOCTH MNATHO-
.'.IESOB ABNADTCA JOCTATOTHO YYBCTBRTENEHHUE MEeTPOreHEeTHTE CKUME
Fngrraropaun, Jlna KonuweCTBEHHOM FHTEpPHNPeTAURE 3THX MADAUEeTPOB
NPO6XONMME JAHHEHEe N0 TEeDMOATFFAVWEECHAM MVHRNWAY MAHEDANOB
BOVT-AHOPTHTOBOI'O DHENA C DAANFIHNM CTPYKTYPHHY COCTOAHVEM .
) CPI3W C 3TEM METONOM BNCOKOTEMITePATYDPHON K&IOpFueTpEM paCT=-
WOPEFEA C NPUMEeHeHWey CBVWHIOBO-G60DATHOrO PACTNABA HA MAHDOKA-
opruerpe Hanrpe BCCrenoBARN YNOPANOTEeHEHE W DPA3YIODPANOYEHHHE
WorudHRAnER arsbfAre /An ./ M angsiHAA /An493b460rt5/.
Pasynopanouernsne )Lucﬂxue/ GopMhl OHAW MOAYYEeHH B Pe3yib-
#ATe OPOKAJIVBAHEA NPUDONFHX JUOPANOYSHHHX /Emakex/ mrarnorma-
#op, CocTer M CTPYKTYPHOE COCTOAFRME 3THX OfPE3NOB ONPENenANOCH
§ NOMOmBD PEHTTEHOCTPYKTYDHOTO, XRMAUSCKOTO H WMMEPCHOHHEOTO
ATONOB BHANH3A,
JHTSNENMA NepexoNa MOPAXOK-6eCHODPANOK TPH CTARAADPTHHX
wropuAx cocrampya 11,4 e 1,3 xlx/wont nra arefHETA ¥ COOTBET-
oo 11,1 2.2 5 xlix/uons LA aHxeswHa. Bavakwe snagenma sH-
ANEOVE PA3YNOPANOYEHHA ATEOWTA W AFNZEIWHA CIegyer CRA3IHBATE
varAIEeM $A30BNX HeonHopogwocred /newenell pacnmaga/, xapakrep-
X JUTA AW3KEX MJAGCAOKNA30B MPOVE XYTONHOro cocrana - 40 - 60% An.
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KO SIGIMA CTALLAFTI NS OUEARIOR Yo #ASOR
M‘.h CASOUUIO ALulusla
A}, Howuwom, Mesmwoneg, COOP

jina onpepanewrs tagenoro Aupnapasornuecworo/ cocraan .-v_
R’ POpPHRX AOPOR RHPO¥O TREWSSHATCR PANAROEYS MARAWMYE CHHEe ueToRN )
ananuaa /onTHia, pesTrenorvasEm, AN-0n_CRPrOCKORNME, TEPMOrpAGH
U APyrue/, KOTOPHE OCYFECTEASDTCH TVTid COTCCTIANENAT OTPORE=
JAEHHNX MHIWTSCHEX XaParRTEDROCTFRE AFATUIIDVAYRY IDOA ¢ CoOTReTQ
BYDHMMM XAPAXTEDUCTHFAME JTANOHENX WTR CTAMAADTHNT A4pasnon
/C0/ uvmepanon. luepmzacs » nEreparipe xapaxrapaernen (0 wune-

PA&NOR, BO MHOPHX CAYHMAAX HE VAORISTRODAPNT COBRPAMEHHWMM TpefORA-
HHBII, He nosrga ofecnenvRaADT ROIMOEEOCTH TONVOAHWA I'IP!I‘BI'!JH;HNX"
W ONHOSHAYHHX PEAVILTATOR, W B PANE COVAARR ROVVHIEAGT HNE06XO0O-
ANMOCTE MONMYUAHWA B ORUAT ¥ TEY ¥& TOTORFAX AHATUIUIGOHAT K=
PAKTEPHCTUK JIA aAnaansanpremux npod u taa CO wuwepdanon,

B csuau ¢ srvu snevsne B CCCY mo MCEVSYM wamars pasora ol
cocrapneunpn wonnewnvu CO wumepanon, npsapaarvavenpoll nrn po-
BEACHUA HAS0ROI0 AHSANRE MPHEDATRENY O6BEUTOR DAHTTEHOTDAGH -
Y@ CKUM NMOPOMKOBHU METOnOM,

B unepsyp owepexr coaganTcid CTARAADTH MODOROOHNASY DM X
MMHEPAJIOB - ANAHGONOB, MHPOXCSHOB, MOJSRNT WIATOR, OAWDKHOR,
KapiOHATOB ¥ T.HA., 8 TAKEE AXGRCCODHNT /n YAGTHOUTH, TANTANO-
uuotaros/ u pPysuux. Ina axapgaewny B romnewaen 00 wruenanos
MPHRORHATCH CBEARENH 06 UX FTRMHTSCWOM COCTARG, "APAMAPDHY an@-
ME@HTAPHNX HYEeeK, MeFUIOCKOCTHHY paceronwwnr /d / u wavewcun-
HOCTAX NOpomKOTpawuH, a rar=e 4HC, UTYC /nan  Fe-cogepwamux
HOPMOB/ H TEPMOTPaEIHTE CKES XApATTELCTIFE, T10ATRA2PTRADYNE
npapuaABNoOCTE OorHecends CO ¥ ToMy MM WMHMOMY wIrHepPANLHOMY BARY;
AAH MHHEDAJOH, ABAALWWXICH WMICHAMY POR8 NMOPHROM-fecnopinor WnM
HAQNAME MAOMODHHNX PHAIAY, TDEBONATCA BHUBASOMHE I8 HUX qann-!
CHMOCTY PeMTrEeHORCKUY XAPAKTSDPUCTUF COQTRAETOTREHHO OT CPEne=
HY' YNOPHROM@HHOCTY WiAM OT 'COCTENA ¥ YKATHRAGTCH, WAY N NTHX ﬁ
enyuanx roaplopurnesn CO,

lipodn CO 48 paccuaTprBacyOd HOTAEKNIUA MOPYT BHCHILTELCH b
R axpec AaMNTepeCoORaNNNY DEeHTIAHORCHNT TatoDpATORUl IR nony=-
HEHUH HeOO XONMMNX ma# nrux zasoparonul xapancepnerur CO,
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JEQEXTH M TEHE3HMC MHHEPAJOB
0.0, Homonom, Mooxma, CCCP

Verogau® nNDE¥HECHEHNEN RNABNEHRA NDRPOXA NeHOKTOB MEHE-
ParOn, YApawTapMAYDMUXCA CTPYHTYDHO-XAMVGECKOM K Hasopol He=-
OANOPORFEOCTED /meennT, mopennET, KANEMAT, $AVOPHT, BOMNACTO-
e B oap./. DRCOEPMMEHTANLNO ¥ PACTETHHM IyTEeM Ompejeneny oW-
AARO=-THUATE CKEEe QANTOPH B NMHETEKAE KOENEHTDANNORHNX Opespame-
el Togeumyx AZeHEKTOB ¥ MX AcconEaros » umHepamax. [oxasamo
Srpax2EEe RONKYPEHNHE KPRCTANNOXVMEYECKHAX W TEePMOIZHHAMEYEC-
WN: PAKTOPOR UEEHEDPANOOCPABOBAHNSA HA MEHDOCEMMETDHD TOYEYHHX
AdpemrOoR M MAKDOCHMMETDPHD SOHANEHO-CEKTOPEANEHHX KPWCTANIOB.

VMaywera papHOBeCHAS KORNEHTPANNA TOYSUFHX Xedekros C
paoamaroft smeprmel cmaAsM s wexamcnoxanmommol ofracTH, HA pEC-
JOXATU AL W MeXSEePHOBMX IPAHENAX B 3ABNCEMOCTM OT HAOPABIEGHRA
¥ HOCHEeNUBATENSHOCTH MSMEHEHMA TeMmeparypw W papienna, Ha
sroll ocHOB®e paspaforasa AAMPYIMOEHO=-IHCIOKANKOHHAS MONSLE
BUYTPEPAIOBOH COPTHPOBKE M NMOCISNOBATENILHOIO PA3JNEJNEHMA 31e-
WANTOB B NPEPOZHNX ycemommEax, O05cyxzaercs 3RAYeHWE NMpeNNOXEH-
NOPO MEXAENSMA DASJNENEEEH JNEeMEeHTOB AnA O6SACHeHMA Mpomeccosm
NIMCEHEHNA COCTAPA MHHEDANOP, MOCMANIANKE WETANNOB, IBONDONE
fooTana MEHEpasoO6pASYDMEX PACTBOPOR, (HOPMEPOBAHMA IMeOXHME-
NOCROPMO TPOPRAA E METANNONEeHWTEe CROrO ofnmxa Seumol FOpH B
MANTHE B SOHAX CXATEA E PACTAXOHNA, M3UEeHEHNA IeOXHMNYECHROTO
N rA30ROr0 pexmua B ofracrTax swcoxoH celcumgyHOCTR B T.X.
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HCQIEIOBAEME NOBEPXHOCTHEY CBOHCTB wHFEPAIOR
METOZAMH JA3EPHOH CHOEKTPOCKOMAK
I,I'. Komyr, 0.B. Korowop, P.D. Opnom, Mocwma, CCCP

Hayuerne xonedarensrHY W BAEXTDOHHHX CHEXTPOB Ancopiara
® NOBEDXHOCTH VHEEDPATA-ANCODPGEHTA Pueer 6OrLmOe 3HAWERWe INA
DOEVNMARYA NPONPCCOB, NMPOTEXKADHAY HA TDARKue paagena, Hauw we-
OONB30BANVCE GHCTPOASl CTRYDNES PETBECTDUDPYOMAA Annaparypa o
NA3@PHOE BO3GVEAEEVNE CNAKTDOB NFPMRHECTEHNHR B *OMOWHATHORHOTO

PACCEeARYA, MNO3RONMBMEE HAGATIATH CHE¥TPH C BHCOEAM ADSVEeHHNM
E CnexTpanepHNY pPaA3pPemeBRmex.,

Mposenero WConenOBSBEVE NDMMHECHERNEN AxcopAarTa /HéO/ upH
BAKYYMMDOBAHEE B Harpese o6pA3NOB /fXDOPNT, MONRMGJOmeenwuT,
neonntH/. Mayweso Bawawre amcopSuFE mpocrelmEX MONexyn /002,
nz, HéO/ HE NPuMAFecneHnwD axcopfara,. [lorywersHe pesynsrartH
O6BACHEHH ¥ DPeMKaxX Ccymecrayomnx monened! agcop6uMOHHHX Croes
HA MOBEPXHOCTH TREDAOTO Tena.

Boapecreve N1A3EDPHOrO WANVUENAE HAR MOREPXHOCTH MHHEDANOB
OPHBOAHT K YACTHGYHON REecCOPinEm MONEKYN BRCOPOATA W K W3IMEHE-
HAD XAPAKTEPA CBA3HM aAJCOPGATE C ALCOPHEHTON.

Ha OCHOBE NPOBEfPHHHX Weenexonand? MOKA3SHA BO3IMOXHOCTH
H3YTOHVA TONONPAJER PACNPEREneHWA AZCOPOATA HA OOBEPIHOCTR
MVHEeDANOB .
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CIEKTPOCKOIMYECKAE CBORCTBA OWPHOEOB
A.A, Kpaceo6aes, C.J1, Boraxom, A.E. Tpawonun,
h.f. Kpoxanes, M.B. Cauaron, Ceepnaoscx, CCCP

B nNpUpORFHX M CRHTATEweCHPX nupromRax weronAaum DIP m omrm-
Unekod cnerTpOCHONUM MAYTCHO WKPACTATIOXMMHIACKOE COCTOARWE
WONOR TPYNON xemxeaa, pexrvonaumentrHx (TR) # wagAa nIpyrux sieueH-
ron. Onpegereny napaveTpPl NMAPAMATPHHTHHYX ROHTPOBR, NOVANTHAHR
gMMuMeTPRA BX mOARAQAM, cnocofy sapagonod rOMNeWCANWA W CBA3L C
prpacxot, Homw Ti-*'4* maouoppro 3awemanr zrtt;viteOt g,
Yot d+ __gn. ot i ot gr ve-t wax 5i,rax ® Zr;
womu As”¥,417% P7* L 54; e momm in°t,Co%t,Ni°Y - ofmapywemn
FONLKO B BECTPYHTYDPHHX BRADwenzAx., Homvamnypmee maryuenrme
/penrrenoncxoro I =awanaaora/ sNanmaeér Mavenemie BAJTSHTHOTO
pocroaRNa mpEMecrHx mowos (Crit — crot; mAt ot
AIOE--«-Aloﬁ-; fiv2* =t ®oap.) ® ofpa‘onArme NMAPAMATEWTHHX
fepexron ruma Zr-"
Mot ruso P5+. Waynera mapupnecrag vorodaRmoCoTrs RANAHTHOCTH

y CTASUINANPORATHHX WORAYVICTLANMA KATHOHAMA

HONOR B ORMCAVTONBAMY M ROCCTAROBRTSABANX YOTOARNAY; HASTDRA-
ANCH NePEXOAR: Tb¢+-«-Pb3+; V5+--V4+-«-?}+; ?i§+-* T13+;
17t o1 = np. Paccuworpesn xeummectesgma mmpromon © ™3t crt,
lloerpoern cxew? amepreramacwrx yrorme¥ monon, Waynewmn npomec-

€l METPATME BHCOKODNEPreTRHTECHHX BORSTEALANY uMCXAT NORTDAVE
mAPOKOMONOCHON AMMUACCNAHNUA W NPHVe CHNYA WOHAME Tu3+ R ofiran-

rm T ~100-700 H, BRemHea ¥ AHYTPEHEHEE TYMEHNE OTAAN BHHX mO-

AOC NOMARECTeHNUE MHTAPNPATHPORARNO B TPAauxAx aonnoll cxemy wpmce-
rarnohochopa m repuanasaznonnol wvomeaw manmvone"orpMA NEeHETPOR.
llnn MPUPORAHNX OMPXOHOR PACWAGPORAA PAN HOBNX NAPEKTOR CTPFH-
TVYPH TRMA Siog_ B yCTAHORISHA CPA3BF HEXOTOPHX W3 WRX C nmovcca-

M CTUSKTP& ONTHISCKOrO MOCNOMARRF. BRIENETN THNOMOPANHE Crer-
rpocxonmAaeckEe CpoHCOTRA NMUPKOHOR, MO3ROTALMES NMPOROAYTE EX

roye TRYE CRYD RAACCHAMWARRD,
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USYURHUE PEARBHOA CTPJ/KTYPH MOREFXHOCTH HEICTARNOB KRAPIA
LDEKOPHPORAHAEN AHTPAYMHOHOM
lsHs Waneen, D.K. Kanuerpa, Coina, Lozrapus

TANNOB OPWPORHOTO M MCKYCCTBEHHOTIO KRApUA HIYHEHH nexopnpofﬁ
HUEM SUTDAXMHOHOM. (HOTOKDATHHM JEKODRDORAHWEM CaAnOl u Toll
TpaHA YCTAHORTEHH DSECNEDHMEHTSNRHHE YCHOBHSA, NpH KOTODHX HO=
AYyYADTCH ROCOPOWIRONMMHE DEIYNLTETH. (AZ0BER npnnaxnexaocgﬁ*
81TPAXWHOKE W ero JSNHTAKCUANLHEE COOTHOMEHMSA C XBAPUEM cnpﬁy
HeNeHH BNPKTNOHHOW MUKpOZMgparuweld. Hapruuw nexopuponranus '
paanuunHx HOpM KEADUE OTAWYADTCH NO pAsMEpaM M JUOpPNME XEKODH=
PYPIUX YACTHI, WX ONOTHOCTW, KDHCTARROTPALMYECKOHN OpMEHTH-
POBKE, THMNY TEKCTYDPH W CTEINEHW COREDPNEHCIDE annrexcnn.'rpaéﬁ
oxnolt ¥ TOH ®»e GopMH TNY OXHOTO MHIMENES B DE3NAUHHX HHIABH=
NOB W3 ONHOLO MECTODORLEHUA MMEOT AHANOTAUHME KADTHHE HLEKO=
PUPOBEHNA. YCTAHOBJAEHA Z8BHCHUMOCTH MEXAY MOPIONOTAUECRUMHA \
OCOGEHHOCTAMK KPUCTANNOB KPApUa M KAPTHHONW MEKODWDOBBHMA.
#zyueno BauAHue OGAyueHUH, TEDMuUECKONR olGpaloTki, HOREpPX—
HOCTHO# SNERTPMIAUMA W TONADHHX RUZKOCTEH HE KADPTHHY LEKOPH:
DOBAHUHA.
B OTHOmEHXHM DES8KUMA NEXODAPOBEHWA SBHTDUXWHOHOM nonegl
HOCTH RBADLUA HEOLHOPONHE W NPENCTABIAET MOTAUKY U3 nouenoﬁq
PESNeNEHHEX UYETHWHN TDAHHABMH.



KPHCTALIOXIMHA BHCOKOKAN BNEEBNX OWPOKCEHOB MO IAHHNM PEHITE-
HOCTPYKTYPEHX U MECCBAYIPORCKIY MCCHNEACBAHMH
AR, Macnermaronr, N. [0, FWuxsarwwa, Neswsprpan, CCCP

Peurrenoporiy MONORDUCTANEFNM VATONOM YTOWHOHN CTPVK=-
PYPH PAXA BHCORORANBUMERNX MUORCENOR C CrfeDFAHNAM F02+ or
0,04 o 0,81 avr,en. lMoxaasno, wro sauemesne Mge<Fe B a03MOHE
M1 aprpogrr % arua0TPONENY AAMEHAHWAN NTAH W yraon cpAzasd max
B CAMOM OWTAZADPE, TAK % RO RCOX APYIHX XOODAWHANHOAAHX MOJW-
BAPEX CPDYRTYDH; mondapp M2 rpanciopu¥EpvercA TpW aTOoM W3 BOCH-
YNROPEMNNEKA C WACTED NNEMEDHO ONAFA=OBHMA W ARVMA Son2e
JANHENME CBA3AME B ROCLUVBOPERAWHMR C TE2THDBMA MOPOTHAMH B 7Te-
THPEMA JARFHNUE CBAJAUN; YRenEYSANe CONepPEXaHMA ?62+ » ofpaa-
16 UPRBOART X ASXopuMAnnm /vmeangewmrn marmdea/ rerpasnpmueckod
nem, Mecwaj:aposcne napaverps /BexwarHEN KBAXPYTOTBRONO pac-
HOTUIEENA W XMMMYECROrO CnmAra/ mOABOAADT NPENMONATATH mMECTep-
HyD HOODAMRANED ROWOD F82+ n NONMa DR M?.

YrouremNe CyPYHIVPH MPOWANERWOrNO WPR 1000°C » rewemme
1000 zac, B yoroszax Aaryyvua /p02=10-5 wu pr.or./ ofipaama no-
RASANO, WTO MOBNEANEE TOWNAPATYPH TPRBOANT ¥ WIAWANAAND ROH-
SnrypanmE rerpasgprRweacxofl genm,

B peavnsrare uaCCofiAvapoORCEEX mccrexonawmil yCTAROBAEEO
YNOPAXOTERROS PACTPejanenne HATHOHOB F92+ vETNY NOAPeReTHKaME
M1 ® M2, a rawze RANWYNE SHEPrATATECKE FARARBHRANANTRNX MONO=
wonul JeySnoannmi/ m nopgpewerwa M1 w wecrarmormaecrrit xapar-
POP pocUpejenenns KATWONWOR Mexny Hauu, Nadnppaeman nnd npm-
POATHX RAMAONMPOKCAHOR METAWOPHAMSCKUX ¥ ahdyammuNx nopox
PARTMYEAA CTENEeRs FNOPANOTEHHOCTA OTPAWAET VCNOBWWA WX KPRC-
TANLIR3ADEE,
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0 TEMOEPATYPHOW 3ARMCHMOCTA TAROBHIENTHAA U3
BRIDIRHAR B MUHEFATAX
B.I', Monceenro, H,l. Rafw¥mr, CCCP

Mercpon razonodl YPowATOTPASWE RIVYEHA TEPMORWHATENA BHAS
ReHnn 002 ] 520 m3 BETHISHRY B3 IRAPOTRPMANLANXY ¥BAPUEe, KACCH-
TopHTE, KANBONATE ¥ MerawophEilopariow xampnnre. Kanertnnecwmue
KpPHBNe AMeDT CUrMOMARHI Bmx, xApawrTepENil RAA ARTORATANWTE IE8C-
ROro mponecca. Ha ocroramzm TeopeTRUIeCcKEX COOSpAxeny] nOKA3A-
HO, Y0 B NATROM MPREIWYSHAN PONL VCROPADMATOD WATATRAATOPA
wrpaer dnnRx, aewxpanverupomammwd x pamwoll reunepazype. lpep-
CTABTOHMA Of ABRTORATANFTVISO-O' MEXAHAINA NPONeccA AeKpPenuTa-
OEN MOARONMAM BM2DAK2 ONWCRTH TAPNOYAF2TAKY TAIORHANRAWA W3
pEADPYENEH P MEHEepPATAX KOXR-ECTREHHO, B XOPONEM COOTRETCTRRE €
aRCnepAULHTON ., KHHETRMTECHD2 YPARHABHEWE RAuUEET BRA:

s T K
dT = ﬁo(ﬁi"'xi) e m.ni . xi{ni"xi)’ 1

rze x; - wEQWO worel woumomeHTA HADRTA, BHACTEBESSCT OpY AArCD
BPAHWE R0 Tewneparypy T, 8y = WCXOHOE THCTO wonel ROMMOWSHTE
ojpasne maccol m, Hi = *OJRAAA NOTT KOMNOW=HTA 30 Hannne,
ko R k = COOTBATOrRENHO, WOHOTAHTH CHROPOCTR COMCTHAHEN Mpomec
ca NeXPEIMTAOVA H ARTOKATZNERA,

Ira RAy4YerHENX WRHeDPATOR kg A2 AARHCOHT OT MPZATOAHN UNHSDA-
Xa ® COCTARA 3IAXOHCATBNPOBAWRNT B Aey arxnenv?, Hanporws, k
ABNAETCA xaparrepno¥ nocromsnoll xma wazjoro ofpaizna, OTPAXAD=
mell ocofewnocrn cocrTARA rA3OBO-~-EMAXAX Brangennd . ﬂpenanraenoﬁ
HAME yPABHCHWME noaporAer HA¥THA OY2HE BAXHAYD XAPARTEPACTHARY |
MEHCPANIA-TEMNEDATYPY MARCENANRAON CRODOCTR PA30BNASNEHNA W3
pinyednd, ®KOTODAA, KAR TMOXA3ANR SKCISPEAMARTH C CHETETHYE CHH=
UR KBAPOAMW, CommApaer ¢ EermAaof rewneparypod kpueTANTRIanAR
MWREDAnNA .,
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WIVABIE NPOLECCOB YNOPANOTEHAA HA
CTPOEIME H COCTAB CAUOFPOIHOT'O 30M0TA
B.T'. Yonceenro, .71, Cadpomos, CCCP

B pafore BugenADTCE BREWFWE W BRYTDPEWANE NPAYHAN, Ofyc-
NORNMBADEAS COCTAR W CTPOSHRE CAMOPOTHOro sonora,  sHemmAwu
NPEIWHAM OTHOCATCH (HIMKO-XHMWTECHRHEE YCTOBWA MWASPAT00Jpa’zo-
PAFEA 30JOTA W BCRBOIMOXFENE TOCASIVDAFE BO3ReMCTBWA Ma Eero,
K BREYTPEOHHEAM - ATOMHOS YNOPANOUSHWS, RAR CNSNCTBRE CTPEeWISHRA
TAEPAOIO PACTRODA SAHATE HEEAORNEe ycroduEnoe CTPYKTIVDPROE COC-
TOAHRS

ARTODH CYWTADT, WTO BRYTPEHEWE NPYUREH NMPOABAADICHA B 2R
quTensnoft wepe AnA CAMOPOLROrO 3O0AO0TE E3 AYAKAHOTEHAHX MECTO-
poxzennd, B KOTODHX WMMEDTCA OSHATONPMATHNE IMHA NMPOTEHARANA Mpo-
e CCOB ATOMHOT'O YTOPATOTERAS HEHTODH /ANCIOKARWR, CKOMIEHNA
pavarcwl, NEIROMONBWERNE NPVMECH, NeHOPMANWONEHE HANMPAXSHNA
# ap./. CoMOpORMOe 30M0T0 M3 TAREX ¥ECTODOERANHN wACTO BCTDe-~
waercn ¢ cocrasamy 55-70 ar,% Au , oSnanabmuMyi, KAK IKCHADV-
MEHTANBHO HAMN YCTAHORNGHO HA MONSNEENX 30M0TO-cepes PARNX
CTIEPAX, MANCHMANELAHM OIPEERY TOPAITXONM,

HeoxroponmrOCT®s COCTA®A ¥ CTPCOSHMA 3I0MOTA W3 arTHX MECTO-
poxnennd O6TACHACTCA HEe TONBWO HEDABHOBE CHOCTBD yCOioBWl M
TOCHAAYORAME BO3geHCYBWAMK, HO B BOIWAMHOBENWEM TAW HASHBAG-
MOT'0 JOKANHLAONO MOPAMKA.
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ATOMBHOE YNOPAJOWEHME B CANUKATAX ¥ NEPMAHATAZX
ONMBUHOBOH M IMPOKCEROROY CTPYRTYIH
JX.0, Faxwruna, P.T', I'pe6emmwwon, H.0. Osgwmamxos Jeswsrpag, CCCH

Pa3npejenenne A3OMOPPENX ¥ATHOFOB NO HESKBWAATSHTHHM €O0-
3WOHAM l1 " H2 KDHCTANNHTE CKYX PEMETOR F¥ONe3OMATHEARANBHHX
ONMBEHOB, POMGWUSCKEX W MOBOKIWHHHX MWDOKCEROB B ®X repMaRar-
HHX AHANOTOB WAYUAHO weronouw wacciaysponcxod cnewrrTpoOCHRONUEA,
OHO OTIIOHAETCA OT CPATMCTHWECKONO W Anf MEHEDANOS DOMGAZEC-
xolf cnErormm onwcHBaeTCA ypasHemmew crencemEAol MymEwmmw,

B CTPYRTYDAX BHCOKODIMHO3EMFECTHX POMSHYECKEX NEPOKCEHOD
H£1_x_yFexAly(Si1_yA1y)03 (0.05 % y = 0.12), MOHORAWAHNY NHA=

poxceron  Cay_ (Mg Fe ), 51,0¢, Ca,_ yNay(Mg.‘_x_yFexR?')Si
H r'epuMaEaTon Ca1_yFe1*yG9206 (y £ 0.7) ® npenenax noxpererok
ycranoBneHO HAIRNYHE SHEPreTHUeCKH He3KBHBANEHTEHX mosmnui., Cy-
MeCTBOBARNE MX OOYQIOBAGHO DA3INYEEN B cocrase propoll w Gores
BHCORRX KOOPHWHANMOHHHX Ojep 6Tneaxsux mo3Runil, ofpasveuHx
PAANTATHENME COYSTAHNAME W3 0MOPOHHX KATWOHOB, CYMECTBEHHO OTAM=-
YADNMXCA 7O B3HAYEEVAM HWONEHX DAJWYCOR, BASRTPOOTPANATANLHOCTH
WiI¥ BaNeHTHOCTH. Pacnpeperende KATWOHOB B NMPEAeNAX TOAPEMETOR
HABnAaeTCA TAKXE YNODAKOTEHHHM.

B pafore mayweHH TEPMOZWEAMMUECKWE W KAHETANECHWE nNapa-
MeTpH pearyri Pa’ynOpANOYEEMH B CTPYKTYPAX POMS WY@ CHKEX MHDOK-
CeHOP W WX repPMANATHHX amanxoros. [Joxa’sano, 9T0 yOOPAAOYEHAe
KATMOHOB B I'epMAMATAX BHPOXEHO MGHE® XAPARTEPHO, B CPAAW C
9eM OFW ABNEDTCA GONEe CORSPMeHHHUN PHIAAKO~XAMHTCCHAME "w0o-
Zenaun" MOeansHNX E DPEryAAPHENX TBEDAHX PaCTBODOSB. !

[
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YNOPANOYEHE

YE W30TOLOBR BOIOPOIA H B D B CTPYKTYFE "EPMHTHTA
D.2, Hoamx, C.B. Barypus, B,.C, ¥pycos, Mocksa, CCCP

Hellrpororpagive onoe ROCHAXORAHES DPacHpexeseHmd H3IOTODOR
nogopoza H m D npomepeno mA MORORPHCTANINTECHOM ofpaame coc-

rana N(HO 9
,240(01) g

1/2 K, 0,4594(12) 0,5574(15)

Arox x/a

Al 0

N 1/2
1/2 H_ 0,4235(15)

5§ 06,3075(7)
09(1) 0,2405(7)
0,(2)  0,3126(6)
0,(1) 0,0444(2)
0,(2) 0,0160(4)
H, (1)  0,0302(5)
He(2)  0,0426(5)
n,(3) 0,1158(6)
H,(4) =0,0071(6)

Do.6174
% 4). Uavaepeno

y/b
0

1/2

=X

=X

=X
0,2622(5)
0,1375(2)
=0,0162(4)
0,0360(5)
0,9178(4)
0,1711(6)
0,1948(6)

486 I

z/c
0

1/2
=X
0,5115(17)
=x
=X
0,4183(6)
0,2991(3)
0,1511(3)
0,2010(4)
0,1831(5)
0,2874(5)
0,2864(6)

> 363

AL[80,] 50120l 3D 90,0 (P, rP.Pa3, &=

na nuronavnnac-
wou anppaxrowerpe Camrexo (A = 1,167 &, sin 6/ A< 0,7 )
YrOuHeHEE MO3IENEOHHENX ¥ AHMAOTPONHNX TEMITOBHX AAPAMETPOB
erpyxeypy mposexemo MHK ¢ y rou sTODAuHON 3IKCTWHKIRM 3O

R = 5,4%. Yrounenre "aacememmHocra"™ moaEnri ArOwOR BOXOPOZA E
Aefirepns mposexemo ma yropowemmow xo(sin®/A) £0,5 1 wao-
cnne 256 I 4, R= 3,2% )noranano npexnowrenwe maorona H x wore-
ykyne pomi, &8 D = x amuommepol rpynme.

EPATHOCTD

4

4
4,52(11)
12,84(12)

8

8

24

24

24
22,18(18)
23,11(16)
23327011
22,82(18)

B(2%)

1,02(1)
2,68(1)
6,40(4)
5,46(4)
1,44(1)
4,11(2)
3,06(2)
2,39(1)
1,29{1)
4,69(3)
4,24(3)
5,18(3)
4,74(3)
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NPYMEHEHHE JASGEFOB B CIEKTPOCKOMMH MAHEPANOB
C BECOKAM BPEMEHHHM H CIOEKTPANBHHM PA3 FEENEHMEM

F.D, Opror, I.I'. Komyr, Mocrea, CCCP

CnonTpH APMMAGCIENOME C BHCOKWM RPEMEHEFHM DE3IDemenmes
/10"Hc/ H CnexepH kOMG¥RAnWORNOro paccesmwa /HP/ ¢ sHooxmM
CHeRTDHANLHEM pPAADEemennen /10'1cu'1/ NOAYTENH € MPHveHeHHeM
naseprof TexXHRERN,

JounEeCNeRNVA BOAGYRASAACH 830THNW nasepox /Tewn = 10’&i
Paun = 5 wnr/. Permcrpanns WHTEHCEBNOCTN NDVAHECTMEHINE NPOBO=
ABRNACE B CTPOOOCKRONNTECHOM PeXmMe C nouomsv dHcrporelfcreyome-
ro §FOTCINERTPOFNOrO YNHOXETENE ¥ COTAACOBARAONO C HEM OCHANO-
rpaga ® ‘cCAuOnEmymero mpriopa,

Crnexypy KP mony7ermd weTOonoOM HOrepeHTHON0 AHETHCTORCOBA
paccessna csera /KAPC/, mcmorrsymmero 4-x monmomoe m3amwonett
ore, Jlxa soadyxpenng KAPC memorsaompanywcr WumynbCREM nAsep HA
TPAHATE C YABOEHWEN YACTOTH ¥ na3ep mA kpacwrenre. Cnerrparsmoe
PA3PENAFNE METOAA onupeyensercs NEPEECON nAsepHHX nWERH ® Be D
dyer cnexyPARNBEMX OPROOPOB C BHCORWMM pAsDemeHPeN,

Aa souMmEEeCOeNTHOM VCTAEOBKS® MOCTSNOBANACH KEFETHKA NDUR
HeCneEnN® QMDOPNTA, NESARTA ® NpocTedwEX WONewyX, BXCOPGEPOR
AHX HA #X NOBEPXHOCTE, TOABOAMBEAHR DAINEANTE BENAN OTHSALHUEX
FOMOOHEHT § CHEKTP MANYYeHPA.

Merogrra HAPC, me svRCTBRTERBEAN ¥ NAPMPAHECTERNAE 06%ER-
TOB, HCMONBAOBANACH NNA ECCASNOBAHPA CANBAO XIOMUHE CHRPYDmMUX
mMeenvTOs W OPrEHFYeCXHx MOTOPEAreHTOn, ANCOPSWPOBEHHNX MOBERX
HOCTBD MHEHEpAana,
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WPHCTALIOXHYE CKE ! AHANKMS TEYNON Zn -COENMHEHMH
.0, Nwaxos, Vocrea, CCCP

C nmexsp cmcreuaTHReCHOro W3VHSHMA OQPAKOBNX coezmwe=el
-/olalnavos, docparom, Soparom B APYIEX HEOPraHmge CKEX COEIH-
Mot Zn / BCKDHTH KPRCTANNOXWMATE CKPE OCOGBFOCTM CTPYRTVD-
WX MOCTPOBK HEROTODHNX CHETETWIECKAX CHARKATOR B HOCEATOR
i]p/hlnopanos/ ¥ COMOCTABNEWNN WDECTANNOTDARNUECKRE XADAKTE-
JPROTRIN, ROTOPHE TMO3BOARAN ZAMETWTE PeNeTHYSCKYD CBA3EL MOXNY
HMMN ¥ MX nNAapANeNEROCTH Be-CORAWNENWAM ¥ WWPORO PACHPOCTPA-
HauENYu, NMOPOROOOPASYDMEN MWEHepAarau cmawwaTom. Hparwmo pac-
NOTPEHO TeOXEMNYECKOS H RDVWCTANNOXMMATE CROE MOBENERESe Zn 2
s » TpoOmeceax MEHEDPANNOOSPASORAHNA,

[lposexen amanms SANEMCOEROR TEMNOBKEX KonedAamml AroMon
WO CRONBKEX COeXEHeHmM, mosmonwemEl YCTARORRTE ONpPEejenAHENE
WALOHOMEPHROCTN B AHRSOTPOMMA TENNOBHX koneSaEuil aromos B 07—
LEHX PPAPMERTAX CTDYRTYPN /amoprorpynma, nemogwa, ciof/
¥ CYZAMTE O MPOYHOCTE CTPYRTYDHONO NMOCTPOSHWA R WARRGHE cmal-
WoOTH B KPRWCTANNAX,
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HCUIENOBABME MOIMOUKATHOKENY NFEBPANENMY B
CHCTEME EM3KOTEMNEPATYPHOT'O KPEMHE3EA ]
H.H, Mapcrena, Mocksa, CCCP

Merogaun pubpaxroverprn, UH-cnewepocwonwm B anexrpomnol
MEXKPOCHOTHE E3YYEH XADAKTED MOALPEKANMONEHX npendpemenl paga
REAPR~kKpucrofanur. lloxaaarmo, 9r0 MOZRAMFAREOFANE npeBpamewya
HE3 KOTAMNEPETVPHONO KDEeMHeseu& Peanm3yDTCA depes pasynoparous-
Ane J.gpapnesoil ® L-gpEcrofanmrosol wATDENN, AMA neppol - we-
pPes tpackagnowmoe, sropoll - ogmoueproe. B cpenmeft wacrm prga, ‘
rHe $85H HAXORATCA » DEBHOBECHR, OFHADYEHBASTCA COCYNECTROBA-
HiG a3, WX MEXPOCPACTAHEE 0 PONCTReEFHY cevermaw, Ovesnpmo,
YT0 HONWYECTBEHHOe COOTHONEHEE COCYMeCTRYDUMX uarpmr o« -xnapna
W oA-KPECTOSENETA WEHAETCH MOCTONEHEO OT npeofnananws nepsol xo
npeodnagamMa noorennef, B yCTOBMAX TOMMXEEHENX TEMneparyp E RAB-
neEnit OSHIHO OSpPAsSYyeTCA NMpoOMexXyTOwEHH, weracradmnbrANM Kpemnpe -
3eu, cmoocofuni B pansmefimen B regeHEe MOCHEIYDNEX PeOosoOrs#gec-
KEX 370X npaerepnesars CnoNTAEEHM nepexox B yorollomsne dasH,
Komewwny npoayeToM B yoronmeax sewncd wopw apnnercA wpapm. Hsy-
YeHNe KPOMIEe3eM& PAlJEUHOrO renesyca, & TAKES BHABISHHNR uexa-
HU3Y MORADEMANKMOHHOrO NMDERDAMENEH JIH HEIROTAMNSDATYPHRONO KPOM-
Heseua TOSBOQNADT MONAT&ATH, WTO B YCIOBWAX 32unold xoDH ocyuwecr-
BEAATCH TBepPROTONsHHH weramoDPRueCcvEd pPewOHCTPVKIWARHE nepe-
xXO0R KpucrofanmrT - ¥pApm 63 JOomonHWTEsBHOH SHEpPrHEE, COMPOBOX-
parmaiica nmoreped mozH. TepPucAURAMHUECKRMe YORORAA 08DA3OBANAH
A NOCAeAyDmAA TeONOrHYEeCKAR HOTODEA OnNpesenspt OTAIED mpoues-
ca nmepexoga kprorolanar - weapn, Halpgemu xpmrepum kpHCoTATMG-
HOCTH ® DOAB CTPYHTYPHOM HEyIOPA{OUSREOCTE AAR npaacraswrenell
CHCTEUN HHAKOTEMTeDATYDHOrO KDSMREaexa.
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CHENTPOCKONIWUECHHE HCCAEZOBAHME RIVHEAAROB
JALIPARASHTOR BONTAPHH

W.M, Mroceuna, 5, I'emon /Mockra, CCCP/, H. Bepranon,
\', II. Fernawone-laratorons /Cogun, Boxrapmn/

Jagavell HACTCAMErO WCMIENOBAHEA SBAAAOCE OUPENENEHUE X&-
paxrepa psaduoorsomennt npexcrvasnrensll oSmmpHOM rpynnN mnuHe -
Aunon u3 yasrpasasuros Bonrapum, ofmapyrEsmux Sonpmoe pPasHO-
ofpasMe cocreea ® pEsAyeckmx cpofterme. Opupozmmil pap Gux gonorn-
MeH HexcrOpHME ofpasnas® CRHTeTRUSCKOM mnEHea®, P OCOGEHOCTH
npepcrepurensue Al Mg-monemeaw. C momomsp ueropnop Mecocfayspos-
oxoll = HK-cnemxTpOCROIME OMIM M3YREeEH BONPOCH E3OMOPHHNX Sa&ME-
mennd » MOAHGHKADWMOEHHMX npespAmerEl xrxs pAna deppofeppur-fep-
porpoumnuEenny. [loxazano, gr0 uayuenHNM DAR npejcramRnHer co-
Aol cowetlerpo uuHepanop ¢ nocrenennolt nepecrpolixoll CrPYKTYDH
MOArHETHTA yepes xpoMconepxamme mouHemExH k Al ,Mg-mrwnenn.

HC(‘.'JIGJIQBB.‘BIH NOKARANR, YTO B3IYIEHHNE mMOMHENHAW COCTaAB-
ANDT SARHYD TPYUOY MRHEPANOB C NEPEeXOZOM OT MAPNHETHTA "Yepes
rpoumneHennzy K Al Mg - mOWHEARN, UPE 3TOM MEePEXOA OCYMECTBNA-
0Y0i wepe3 NPOMEXVTOYHNE N0 COCTABY E ceolcreaw pasmocri. Cae-
AVOT OTMETHTE, YTO B JABTPAGAIHTAX OTCYTCTRAYDT NPOMEXYTOUHHE
WAOHN NPEMOTC PEXA MAPHEeTHT - Al Ng-moEnens.

lns paga AeppRT - XPOMRT GHN VCTAHOBRNTER nePepER B npoue-
wvrie coerason or 0,5 no 4,5 MONRERYIADENX HNPONENTOR 0r203. 06 -
lapyxena Taxke KPUTUMEOKAA OOJACTE COCTABOR C XAPAKTEPHHMHE
UrpyRTypasy pacmaga TeepaWx pacrsopos. Caenver OTMETHTH, HTO
HpRponENE O0pasnH OXPATHNRADT OGNACTE COCTABOE B NMPAMOM PERY
Ur -=Al 10 OTHOmEHHE NOCNENHNX, paBHOoe 1:1,
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NONYYEHVE TEPMAHATA CYFRUH, ETO CTPYKTYPA ¥
HEROTSPHE QUREYECHEE CRCNCTEA ' i
.Y, Nononwron, T.2. Onaxos, Mccrsa, COCP

Paccuorpeny BONPOCH TEXDOTEPUETIFONO CHHTEAS WORNT WPRO-
TANJOR TAPNARATA CYDBMN Sb4§e3012. OONYI2RENX NPE M YI6HNR
cRCTewN 6b203-ue02—choj-ﬂzo,penaxa XY CTPYFTYPA R NAavepemy
HerOoTODHE ARINweckze ceoforma.

lpenognrca amanka yoeroesi fa2COMPAICRARNA B CROTANE
Sb203—Ge02-12003-H20 = N8 ONTWVANEHOPO ENYONR NOHOKDECTANTOR
TEPUAHATA CYPHMH ECNONBIOBANCE HORHY »&T0N DRANSNANKHE FOXONANT
FOMITOHEHTOPR MAXTH B PAYNETFNX 30B&Y DACTROPEAVA ARTORIARA ©
NPFUEHONREM Re3ARWCHMNE pscmnoplrenev; ofecnenwpmall noaywenwe
xprcrarnon  5b,6e,0,, ses noSoumkx sas. loxaiawa monmas CTpywe
TYPHAR OWANOr¥A NOCTPOeK FEDUARATAE OYDEMHE W NWWEGDANA HnAFTHEA
Bi451301,. Panee, mcexons w3 rpolucH /aomragwol/ xoopauwagwe
arousn ﬁi.cvpvwrypa ABAPTVFAA NPENORNHOCANACYK MAK AMANOP KRADNA,
Ypeauaerne vOOPAPHAQVE ATOMOB Sb xo mecrm /x rpoMee Sh-0 = 2, ul
npuéanunacey rpoltka arowos 0 e 5b-0 = 2,699 i/ nprreno ¥ HOROH
PHTEPOPATANVE SBARTRHOBROY CTDYTTYDW Sb4ce3012 , Teneps npeg-
crapaeRHOl ABYMA NOANAPVACANE E3 FINORSHHMY SL-OXrA2zDPOBl R
Ancrperiny Ge-perpAspop, DeweSTEDYIEEX WX 8 GZRWEMY xapwac,
ENARIAHO PECEUA 6APIEOE DOXCTAC CTPVETVD ODRAFRTEHOROPD THMA
Ca.ppeparan B Sn-Cynsfocox® (Pbt-.essbu,}.;)ﬁ“'“s . Kpmcranan
sb4693012 ofinagapr onruvecxol amraorponmed M Ruent sfasopnit
nepexox opm 140°c, MCATBEPIrevENE ANAINENTPEYS CYEME RINADOHWA-
MR ¥ WCCHNegOPANFESM reHepagRE »TOopOM OMTTERTeCRON PARDpUORWEER.
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QIEJIORAHVNE [EQEHTOR CTEYHTYFH XPU3CEEPHILIA

WM, Puacs, E.T'. llserxos, B.H. Marpocos,

pooudnper, CCCP

1. Mouoxpueoranay XpraoSepHnIn&a, BHPAWSHANE wmerogou Tox-
AHCRCNC ® RPRXREBHNX TArNAY © EATDABNEGHPAME BNTAPEBRAEZA

00] ,[010] =[001] , mecwenomamu weronou PeETTeRCBCROM IEPPAR-
gunoll ronorpagpum Suerox Jamra m Bepra-Bappera, MoK« m

Wi -manygenma/, ONTEYECKEM K MWKPOIOEAOBHU METONAMN,

2. UémapyzenN nedowTH PAInTTAOrO YAPAKTED2 W NPOKCXOX-
SN NECTOKAUZEN, PKIDYSHFH, BHIONSHAH,

noxanze. B wpacraraax, BHPANGHENX B naupauemu[wo]n

001] ; npeofxafarT KPRARNS H CUCHANEHE JNWCNORAQAE C BERTCPAMH
Wpropca [010] m 110] , a = wpmcrsazar ¢ menpesnesmex pocra
'[D10j - BPAETOBHEe, J[RCTONATUME 3 EPOXJANTCA B OSRACTH KOHTAHTA
WrpADEE C PACTINABOM, a8 RHADYSHEAX, OxOxHO 00xOBOM MOBEPXHOC-
B4 (pRCTEnTA W B GONBNANCTBE WMEDT DARHOEECHYD npAMOXREEHHYD
BOpNY, & CPOXEAA MAOTHOCTE WX 10°.10% o2,

paennd, sugenesma. [IpR rpySHx ®IweHeHHAX PEBHOBECHHNX yoIO-
Al pocra OPORCXOMET JAXEAT razoshx mysHpeifl, gACTE KOTODPHX
Alnra Teeprod damoH, ojoramernHoN HIOMODHHEWE H JIPYT‘lnm npH-
.ll!lum. Menrxze nyaupm m suzexenns /0,1-0,01 um/ pacupegenery
ABOrarogHO PARAOMEPHO MO O6%EMY KPHECTANNOB. YACTE M3 HEX HB-
ApurcH MOHTPAMM 3IAPOEXSHVA €XEUHMYHNX AWcaoxanmil.

3. Msoroofpasne WOBHYMUPYPAUEE IVMCIOKANMOHHHY NHHEE CBE-
Auren:creyer 00 SKTHBEOM 33amuoneicrswME nmcnoranuil ¢ TOWEUHH-
MM pefexrTauvE., 9r0 p3amuopceiicreEe CROPE@ BCErO, NMPOECXONHT B
Wfineue ¥pwCTANNA, NPANETSDmNEM K PPSHANS C PACHNABOM, r'je Teu-
WApATYDS eme OvYeEER BHCOXA W mMOABF -HOCTS AMCHOKAnNEH rTexxe oc-
Yanrca pHcokrofl. Yacro walapranzCR CNWPSNEBHARHE, TelHXOH)anb-
M8 ¥ nevneofpasEWe ARCAOKAUME,. Xord PA3HOOOpA3WEe NWCHIOKANMOH-
NMx HOPM ® IPYTrEX ZePOKTOBR JOCTATUYHO BENHKC, COBEPMEHCTBO
NPHOTANNOB XPHBOOEPENNA OCTASTCH BHCOWHM.
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QGA30OBHE AHANMZ UHKFOOS BEMOR MEHEPANOR
A.®». Cunopos, Jllemnurvan, CCCP

InA EReHTHPERADEE PasY /UFHEpANLBOTO WEIVBYIA/ B TePMOAN
HAMVYE CROM CMHONE HEO§:10nuve NPHYEHATY ROMMINTC WeTOroR nnu- 
uerox, o6ragepmud rpynno¥ amanmruwecxux moiMoxmmocret. K no-:
ClexHeMY, HA CETORHAMEWH NEeHL, MO¥TO OTHECTH DALKTTOHRO-30E-
HOBHY MEKPOAHANHS .

Maygenve ¢Aa’opod PpeEWON NPOBABONATCA € NCUSDLD pPacTpoRO)
EA¥ npocBeuMBapmel MRKDOCKONEE C OPYMERENASK DAAIRANOre pRIg
aHaNNTHUEeCHNX CHPHAMOB: TNpOmejmRe, NONTOMEHHHE, OTDA¥ENHHE,
proprunNe B OFe-snexrDORH; XAS8DARTAPRECTEUGCHOE DERTTEHOBCKOS
H3nyueRHe ¥ Wanyyerue B onruiecwol ofnacrm C ra3lpemeEdeMm OT
0,2 i /mpomegmme snexrpors/ xo 10° wM /pemeremoncroe WANY-
genne/. '

Onpenenerne x¥MUYECKOTO COCTARA MVFPOCELEMOR TREPROTO
Texa BNMOONHAGTCHA MO MIMEPEeHED KHTEeHCHREROCTE numnlt xapaxrepRes
TUGECKOTO PEHTIEHOBCKUTO HIAYUeHUA, BO3GVEJACMOrO MANSLNWM
NYTIKOM JAEKTPOEOR, IO BEAPNREES CHIDHANA RATONONDMVHWCNEHOWER
no wHTeHcusHOCTH Oxe-cnexTpos.

Kpmcrannmmyeckas crpikrypa UFTPORBA OTPERSNASTOR C MOMOME
AMJPAKIMOHENX KADTHH SNERTPONOB /HEKYUR-NWEWNE, AWGPAKOAA du:ﬁ
TPHX B WEeNNEeHHHX SNEKTPOHOB/ AW PENTreHOBCKEX aywel /werox
Koccensn/. Orum xe merojauy MOXET GHTH ONGHEHA KOEINSHTPANMA
AederTon.

Onenxa tTHMma xvvuuecroll cBgAM ATOMOB kpUCcranmawueckod m
axoppuol uMkrpogasw woxer sHnonmArscHd no Oxe-cnexrpaw unmy pen

06NaCTH. J

OrpenpEHEe pEamuecxue csoficrea H23 BIT MBAOBHX TDAFEN yo-
TAHABAMBADTCA N0 CHOXTDAM XATONONDMHEWCHEHNME /Hagpruep, EmR-
PEHa 3anpemennHOM 30HN/ WAW mO HOPME CRrHANa HEBSJEHHOrO TOR&
/cTenens KOPepeETHOCTH $a30BHX rpeRmm/. 3

HenoneayAa mepeuk CTEREHE BOAMOZHOCTH SJMEFTPOHHO-2 OHILOBO=
r0 MPKPOAHANWAA ¥ DEANVAYA HX B ABTOMATHTECKOM DPEXWME MOXHO
npomspecry haszopHil amanws ofsenra, prapwanmEd KaE¥ AXEHTHHIW-
KAOED OTHENABHWX MWHEDANERENX VHAVAMTOR, TAK ¥ CTRPEONOrWYE CHY
AHANKS .
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BOHEKTFY ¥ H30MOPOH3N B ANAIHUTAX H BHOTHTAX
MR HO -MONVE IEEOBHX MECTOPOZEEMH CCCP K MHP
W, Corsvros, B.E, Cronmosckas, A.ll. Bepawsa, Homrocwémper,CCCP

DoodersoctE UH-crexrpos AnaTHTOR ¥ GHOTHTOR DEKONSHIVET-
HUNONEINBATE B FAUECTRE THMOMOPHHOTO HPHM3IHAKA,

W anarurex wadxnganmce nwms onea OH-monoca ¢ wnerorofl
ou~! x nonymupuEoflt nmopagxa 20 cu'i, wp0 CBYNeTeThCTRYET
HAOHTHOHOCTE OKDYXEHWA PRTPOvCHRIOB B crpverype. B mucoko-
UPM OrNx anarTETaAxr noxoca pacmwpAercH po 20-40 cu". [lo wATEH~
shbore OH-mosocH » ENATHETAX MECTOPOXI-HEA PA3INENSDTCA Ha
ppynne: 1/ uwecropoxxerns € WMEMPCKYY OPOABIEFHMEM XATWNNATH-
W% ® nopHmEeHHOHM ARTHBEOCTED HTOPA ~ MHTEHCHRHOCTE TONOCH
.lﬂna, 2/ MEeCTODOEJEHWS C NMPENUYMEeOTBeNEHM DAINATHEM MeTACO-
FATOD, BEXIDTADMAX PRAPONCHACONEDEANME “PHSDATH - MONOCA MO-
Nounol werewmcaemocTH, Hrrencmeaocrs OH-nmonocw B amarmrax
Banrcs B RoppenagromHOY 3ABVCEMOCTE OT AXTHEHOCTH fropa ¥
'Opa B MuHEpAnocoipasypmewm nponecce. C mospacranrewm pPorm fro-
mnrescEprocTs OH-mONOCH 3AMETHO CHEZAETCH; DOBHNEHHNE KOH-
SIrpHIEE XTOPA CHOCOSCTEYDT 88 YBenEUeEr D, HurencmBROCTS
NONCCH B AMATHTAX HEE3IWEHEHHWY mOPON HEXE, WeM B AMATRTAX
oovATRISCKE npeof PA1OBAREHX nOpPOX.

EmornrH cymecrserHO wonwlgeHOBHX wecTOopoxneHudl wacro BH-
_'rnuarxaananbnue ¢ merewcupEOM TpRMOKTAIAPHTecKod /MakcHMyM

W 3700 cu'1/ ® credof neoxrasppruecrof monocaum, Ha mecro-
UReNMAX ¢ mpeoSyafaEWeN Megn OHOTETH OGHYHO X&PAKTeDPAIyDTCH
O0nuE, YaCTOTHOE MONO¥EeHNe M pacnpenenceHre WHTeHCHBHOCTEH
JOPNX CBRAETERALCTBYET O MPeNMMYEECTBREHHOM OKPYXEHHR THIpPO-

on woraum Fe°*.Bmormrn monox DYTOHOCHHX KOMIUI@KCOB B

AN TenEHON CTemeEE rEAPATHPCRAEN, B EX FENe3lRCTHE PA3HOCTE
MUNO XNMOPHTWAWPOBAEH .
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NECCEAYIPOBCHIE MCUIELOBAREA HAMO3NTOB
T.B. Trwauesa, Mockma, CCCP

1, lponenenu weccfavspescrre mecregonanna 10 woHOMAHE DAL
HHX HX¥ OOOrameHENx /komnesrpar Gonee B80% / ppaxurit maxoswra,
BHISNEHHOIO W3 mAMO3WTCOon:pxamux Sokcnmros MMA, Cpegmero THm&=
ne u Cpepmed Aswm.
2. Mecchiayosponckuit cnexrp mawoimre COCTONT W3 cynepnosif

EWX, DO wpaliHeM wepe, pBe HEIKRWBANEHTHHE MO3ZEQFH B CTPYNRTyPe
M1 m M2. Ofpasopanve MOCIESAREX CBA3ZAHO C CYNSCTBOBAHESM BAKAH-
CHl B OHTA3ANDPHUECKHX CHOHX.

3. lnfd wau0osuTA XEDEAKTEPDHO HANWTHE WAMO3ETOmMOROl6HOH
Fe-Al-conmxarrod $83H, B COCTAB ¥OTODON BXOIAT MOEW Feo' /mo=
sumia M3/ u Feo? , TMpRUeM HWOHH Fe ot 3AHMMADT TAKEE JBE HEHKBH-
BEJIGHTHHE WOSWNWN » asyxorolimoff crpywrvpe svofl fasw - Fe3*/t*
B Fej+/2/.

4, C ywerow pansux HHC m peRTremoBcro¥ arHpaxroverpms,
HCCHSIOPRHAENE WAMO3WTH N0 ¥WeCCHAyaPOBCKEM MapaMerpaw JensTCa
He ynopspovensne /vwn 1/ E meymopanouwewmswe /rsm 2/. 3a uepy
¥NOPHAOYEHHOCTH CTPYKTYDH WAMO3WTA NPFHEELEETCH OTHONSHEE 38~
cencmmocre momos Fe“' no moammmawx M1 m M2,

5. Heanepgopana reunepaTypnas 348V CHUMOCTE wnaxpynoxsnoro'
pacmemresus gna momop Feo'/M1/,Fect/M2/ » crpyxrype mauosusa
x Fe°T/M3/ » CTPYHTYDe MaMo3ETONOROSEHOY dasw /aasmcamocrd I
w II, coowsercrsenno/, Peaxoe pasxamame xona sapmcuwocredl I e
II cemperensCreyeT O PAANEWHOM CTPOGNHE 3THX {H&83.

6. YoranosgerHO, WTO NPE HATDEBAHAW NAMO3IWTA B NEDPBYD
ogYepens OKHCIADTCA WOFH Fe2+fu1/,uplqau CHOPOCTE ONMCIEHER a-
¥o3uTO0B I THna pume, uwex II ruma, [lpm reumeparype 350°C np0l=
XOXET NOAHOE ORECHeHne Pet 5 CTPYKTYDE mAMO3IMTA H ee Pa3py-
HeEBRe.
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OIFEIENEHUE CYBYHHPOCKOMUTECHOR CTPYHTYPR
WUHEPAIOB PEHTTEEOBCKIM METOIOM
0.1, Mlepxuna, D.T, depoperwxo, E,I'. ¥rxoncwn¥, Krean, CCCP

Paauepn ofmacrol worepemrroro pacceanua /OMP/ w wupxpomra-
WP nxenmnt 0—%¥1—) BAONEL PANMWIHHX HAMDARMCAUHd B KDMCTATTAX M¥-
HEPUIOB JADT MPEACTARTSHNE O DA3VEDAx ¥ HOopwax CYAURYDOCKONM -
Mhexnx BEeopHOpORHOCTAN wpmeranmom, B amenepcmof cmerewe wuKpPO-
Hpneramaor OKP woryr comnazars C.Dazvepauy XPROTANTIOR B TOM XE
HANPARTERNE ® B TANOM CAYTAE AARATE ONEHNWY OTOMNAHW ARCHeDC-
pocry semecrea. Hamfonmee pacnpocTparesHHe PRATIAHORCKES METO-
AN -~ PAPMORMWECROrO ARATWAA MPOTRAA nEAdpAznpOoNEON TWHAR, WH-
YOrpanrsRoll MEDWAN WAT AMOPOKCUMADEN, BTOPHY M T2TREDTHY NEH-
FPUIHENX MOMEHTOB - MCTMONBAORAHN IR WX CONOCTARIEHUS TIDHre-
HWreNpH0 K MAVURHED KAONWENTOR. [lonyoenHHe DPeayAeTaATH NTA TIW-
MU OTHX MWHEDANTOB 3RBUCAT OT BHAODA AHATWAMDYAMMT Anard 7 we-
yonn pacweron amawennl OKP n wmunpomanpsresut .

In- Merox ®Oypre-ana- Mertor wererpans-| Yerom BTODHX v O-

fpax- 7 u

RO - mmaa unlt prpUAY teHTOR

nan Cuk CuK Cull CuX Cuk Cull

-

nen D.|Ad D.| Ad 3D.|.Ad . 3D} Ad .| Hd . 3D| Ad 403

T—.TC’} r.'lo’ » 10 --ur--.10 e —a——--10
HY el = o wy "

go1,2132| 1,0 29| 1,5 52| 1,7 |45] 5,0 B7| 2,8 Wo| 4,0

02,4133 1,4 37| 1,8 [4%]| 0,8 [6a| 2,0 27| 1,8 B2| 2,3
t01,41221 3,0 (22| 1,5 [s0| 1,1 |ag| 2,0 [24] 0,5 he| 1,5

[lenecoofPazRO CPERHRRBATE PEAYIRTATH “OHYDPETHONO MeTona
Pncuyera ® yerosull sxemepmwerra. [[pruerANTErEHO0 X MORTMODRMTIO-
HirAy mMORA3AHA HEeYMODENOYEHHOCT: B Méxcnoeroll o6racrn wa-3a
Yhonnuenna wmxDOEAnpAxerwld npr wanax paamepax OKP, Pmapocroaw
BfapAPTCH OT MOHTYODAANOHUTOR GONEE MWPOXAM AFAMA2O0NOM mapa-
MpTpoB cybumrpocxonnuecxod crpyrrypy OKP Jor 7 no 91 wwm,

f“L—-~ (1-9).1073).
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KOECTUTYMMA NPAFONENX KOWIOWIANX OB PA3OBATIHHN
EBNE30-AlI MO- CYAIROATHO -80CPATEONO COCTABA
H.N, Daxmn, T'.C, Fazaposa, Cwxrwarap, CCCP

Inr sm3eficroft weprocnammepolt roxmm [altxolcxoro arTmExHE
HOPHA, ¥AX B ;N8 AHATOCWIHHX TONN APYIEX DPErwoOHOB, xapanre}?
MHATOHCVMREHAH PAAEDPrerMHAR UNIDAMEAR HOCHODAE B KOAROWNMNX \_
PAX Feneao-anouo-CyRALAATHO-AOCHATHOTO CcocTAna, OfpAsVODRNXCA
OPH CEePHOXWCNOTROM BNHETDPBAHWE NMAPATHANDORAHAHX CTANNER B
peaynsrare moaxelicrang ilzx'io4 HA $0CHODPHTONCCHEE MOPONH. B
noponecce uMWrpanwm FRavAe CnAGORA3KWE DACTAODH OpPHOSperTanT CMl
MOTMIOZOGEYD KOHCWCTEHNFED ¥ "ATEM NepexozdAr n TREPAHE KAHMGONe
NOZOGENE peHTremoAuOpdENe Ofpa3onaEwa /amarory xaparayEros/s
Cpex® NMOCNemEWX BHASARSTCA ABR vEna /cocrasd oxpyraewH/:

Fe - rEn (AlO’TFe.l’3)203.0,3-—0.4503.0,61'205.7320

AL- wan (a1, gFeq 4),03.0,1-0,580,.0,2-0,6P,05.8H,0

Tpepate KOANORAENS OGPA3OBAENA HCOIEA0BEHH MSTONAMA
SAESKTPORRON MAKDOCKONMM, XWMEROARHANFTRTACKEME, XCPRPATONDADN
XKAZOYTIOBOTO PEeHTTEeHOBCKOro paccemnrs, AK-cmerrpoowormmu, pa-
nrocxomnm /SIP, MP, ArE/, VeoramosisHO HANNOHE B CTPYKTVDA
rpepaNy macrrm graverpouw 0,6-0,7 uxe, B COCTAB KOTODRT nxo;;
uonexynapue roumiexcs (Al,Te), [(P, 5)0413- lprcyrcrayer :
30 Fe-' » oxrasgpwecwkod xoopavmamEm, Fe'' = xeneso » salj
THAPOOKECNA, BORAINI-WOHH, YAPAKTEPEO HECKONLEKO THIOBD BOXH O
paaargrofl MPOYHOCTID CTPYKTYPHRHX cmfsell, » rox =moue gma !}i
TREEPOOERCaa, Paapadorawa OSmAR KOHCTRTYNFPOHHAS NOReAH FADATA
TOB.

Ha ~mepnux xoxnomzos fopuepyercs mwpoxu# wouwmeve
TERRNX MWHEDANOR: CYNBHATOR /METMARTEDHT, POMEHWT, neycewvr;'
TANOTPHXET, ANYHOTEH, ADPOAWT, PWMRC, 3nCOMAT R xp. / m jocha-
ros /eapennur, xpampanaMT, SAppamANT, BADHCORT ® zp./. To \
FHM NPRAPONHHYX Radnarnervd R WOIEABHOrO 3KCNADAMAHTA Dpaafupae:
CA MEXAHMAM MWHEDATOOS PR3OBAHWA W YCTAHABNWRAETCH ofman
MA KPRCTATAWIANMAORFOY SROXIDNME HOMTOWNOR.
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BAIEETHOM COCTOAHEM MAFTAHIIA B MHHEPARAX NO NAHHEM
HWOITEBOBCEOR CNEKTPOCKOIMA
WA, firuvr, O.M. Marxoncrm¥, Jinomn, CCCP

C wononsaopanyen CHEKTPONETPA 2HEPIATNUECKOTO PAAPENEeHWH
fWietOnaRN PeHTresoncxne K-coneéwTpN MOPTOMERRA MAPTAANA B OFMC-
NY ¥ I'EIDCORMCNAX MPOCTONO ¥ OTO¥XHOro cocrana. HAawpydAch Ha
ANOpreTRne cKOM TMONOXeRuE W roRrcH crpyrrype H-xpaep nmormome-
Mnn waprarma B MnoO, Hmlnzu‘. Rn203. MnOOH, HnO2 R BX ECHRYCCT-
BANNNY CMEeCHEX, ONpPejiexXeny PRenpFNe BAreHTHN® HOPUN MADMAHIDE B
¥pRnTONATARE, POATARNATE, ROPOBARWTS, DOMAHSEETE, TONOPOFETE,
pancrerre, Geprecconrte. YoramopaeHA HECOCTORTEXBNOCTE TPEANDEOR-
MOM wiEepanorguecwol ¥OENEeNn¥E O NPECYTCTEEM R CIOKANX OFECTax
¥ rUAPOO¥ECTAX WOHOR WETHPAY- ¥ NRYXBANEGHTHOrO wapranna, lar-
Wit CAMAETERARCTHYDT O FANUYAR R YXA3ARENX uMWpepanax, CROPMW-
jonnnmExCA TPY CPARAETENBHO FHAKEX TeMueparypaxy n OFRCINTANE-
HiY VOIOREAX, WOFOR YeTNDex- ¥ TPeXRANERTHOND MAPPARMA,
Pacoworpera H»XOXTDORRAA CTPYHTYDPA PAAHNORANAVTHNX ROHOB
yapranma ® xapaxrep wexarouwol cosfaw waprawen - wmenmopox. flo-
MANANC, TTO, ECXOXR N3 KPHTEPEER KPRCTANNWIECKOTO NMONA B Xa-
parrepa trmnrelfmell ¥oOpPAWMARNE, WOFHO NMPEICKA3ATH PANERATHOE COC-
YOATEEe MARPTAEDRS E NPSENOUTNTEAERENE TO3RNWE DPAANORANERTRNY FO-
HOP WAPTAFTMA P CTPYRTYPAX OXPCNOR W TRIDOOKRCNORN, Cnerawmne
I OCHORARWE TAXOT( NMOAXONT BHNROIN TONTRODERNANT AAFRNE PERTrE-
nonowol enexrpocxOnNum,



STUDIES OF THE CRYSTALLOCHEMICAL PECULIARITIES OF
JAROSITE BY X-RAY AND VIBRATIONAL SPECTROSCOPY METHODS
D.K. Arkhipenko, G.B. Bokiy, N.A. Palchik,

T.N. Grigoryeve, B.A. Orekhov, USSR

The spacegroup of jarosite - KFe, Bﬂu]2(03)6 - was refl
ned by X-ray and vibrational speciroscopy methods asg DB(R 3nt.
0.2].

The unit cell parsmeters of jarosite for a different ohé
mical composition were refined by fullmatrix least-squares _;
thods. It is shown that depending on geological conditions of
origin there are some differences between the degree of perf
tion of structure: blocks of coherent scattering (BCS), valu
of distortion (VD). Jarcsite from nonstable zones is characte
rized by little BCS and large VD.

The factor group analysis and the interpretation of iu};
red and Reman-Laser apectra were ob%ained for the jarosite
structure [2].

The relation between the cation substitution and force-
field of 804-1ons weg studied. The substitution of single-va-
lence ions greatly influences the position of band-absorptié;
for Fe-OH lattice vibrations. '

1. Menchettis, Sabelli C., J. Jb. Miner. Mh., 1976, ng-_

P. 406=417. '
2. Arkhipenko D.K., Bokiy G.B. "Kristallographiys", 1978
v. 24, vyp. 1, p. 100-106.
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A.1. Bakhtin (Kazan), A.N. Tarashchan (¥iev, USSR)




A HIGH RESOLUTION NLUTRON DIFFRACTION STUDY OF SYNTHLTIC
FERGUSONITE AND AN YTTRIUM NIOBATE OF COMFPOSITION ¥3Nb07
W.%. Berker, J. Creham, Wembley, Australia

A new refinement of the Fergusonite structure confirms
the 4-8 coordinetion of the Wb atoms. The different cells usi
in the lifterature cen ceuse confusicn. The transition to the
scheelite structure at high temperatures has been followed an
a mechanism proposed in terms of oxygen and metal movements.

inother phese in the ¥Y-Nb-0 system, Y3Nb0?, hes a novel
structure with a cubic fluorite-like unit cell. Several re-
flections (200, 222, 420, 622, 444 & 640) are missing in the
neutron powder pattern, end no supercell reflections are ob=-
gerved. If the cell is of the pyrochlore type, it appears to
be severely distorted. Density measurements are used to detex
mine the relationship with fluorite.



AVPFLICATION OF SYNCHROTRON HRADIATIOR IN RINERALOGY
(. Calas, Paris, France

The use of Synchrotron Radiation is receiving increasing
interest in Earth-Sciences due to the development of dedicated
storage rings. Its two principal properties, "white-light" cha-
racter and very high intensity, permit now to perform experi-
ments in good conditions on natural materials. The present
talk will give some resulta obtained with some different tech-
niques:

- X-ray topography on natural and synthetic crysials like quariz,
in order to study low-contrast defects related to growth pro-
cegges;

- X-ray imaging, to locate elements in complex materiels (like-
lin-rtodules), taking advantage of the difference in intensity
before and after the absorption edge of an element;

- X-ray Absorption Near-Edge Structure (XANES) senses the first
empty levels, end is then the complementary technique of X-Ray
fluorescence spectroscopy, It is more sensitive than this lat-
ter one to locelized effects like oxidation state, cocordination
or metal-ligand covalency, although all the involved transitions
cannot be always interpreted with the existing theoretical mo-
dels. Spectra of transition-metal containing minerales will be
presented.

- Ixtended X-Ray Absorption Fire Structure (EXAFS) which sppears
100 eV to about 1 000 eV above the absorption edge is due to
interference effects in ejected photoelectrons. It is sensitive
only to short and middle-range order, as can then be used in
amorphous and poorly crystallized materials, giving informations
on distences of the various neghbours surrounding the element
ntudied and also, with some theoretical problems, to coordina-
tion number. Examples will be presented on netural and aynthe-
tic glasses and on clay-minerals.

After a discussien on the practical problems encountered
when studying minerals, the conclusion will be devoted to the
current increage ef real-time detection in some techniques like
Y-ray diffreetien and EXAFS end also to the improvement of
concentration levels with fluerescence technique.
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SPECTROSCOPIC PROPERTIES OF TRANSITION
ELEMENTS IN NATURAL AND SYNTHETIC GLASSES
G. Calas, Paris, Prance

Aluminosilicate glasses can be used as & structural mo=
del of natural magmatic liquids. We have investigates synth
tic and netural glasses verying from baseltic to rhyolitic
ccmpositions, es well as mineral glasses (as diopside of en -
thite glassea). Various spectrcscopic techniques were used to
study the transition elements in these glasses, EPR spectro-
scopy, optical ebsorption and fluorescence, Missbauer effect
and X~-Ray Absorption Spectroscopy. These techniques were com-
pared between themselves to get, when pocsible, more informa-
tions on local symmetry and chemical characteristics (oxida=-
tion state, covalency effects) concerning the studied element?
We have shown the evolution of the local structures and site
energies as a function of the dhemical composition of the gla
this evolution can be explained by a decrease in the effective
charge of the ligands eround the trangition element when the
network former element content increases. The existence of o
plexions, like vo** ana 002+, which exist in the f02 range of
evolution of terrestrial magnas is an important feature which
affects the geochemical properties of these elements (e.z. cry
tal/liquid pertition coefficients). These results are discussel
at the light of preconcentration processes which affect some
transition elements during the magmatic processes,
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FLUORESCENCE, ThERKOLUMINESCENCE AND E.P.R. CHARACTE-
NISATION OF HYDKOTHERMAL KR.¥.BE. DOPED SCREELITES
i, Calas, R. Caruba, J.F. Cottrant, P. Iacconi, France

Hydrothermael scheelite was synthetised in cold seal bombs
using as starting materials uaawud - 2h20 and one of each:
Lacl, - 2M20. ug504 - 2HEU or CaFE. The reaction product wes
jdentified by means of X-hay analysis. The synthesis experi-
nents were done under 1 kb pressure and over the temperature
interval 270°=720°C. The morphology of the hydrothermal sche-
vlites depended on the used starting materisl: {112} for Caky,
{112}, {114}, {011} for CaS0, - 2H,0 and (112}, {114}, {011},
{013} for UaCl? - 2&20. The c¢rystals grown with the Caclg
wtarting material were doped with Sm, Bu, Gd and Tb. Two se-
ries of doped scheelites aynthesis experiments were perfor-
med in one the starting material contained 100 and 1000 ppm
of each of the R.E.E. The doped cryatals were studied by
E.?.R. and optical fluorescence, the R.E.E. were identical
to those obtained from Czochralski process grown scheelites.

The nydrothermal scheelites showed thermoluminescence
peaks at 88 = 1; 149 L 45 216 £ 4; 277 4 and 315 T 6K. The
wmission spectrum of the main thermoluminescence peaks showa
the presence ot the Rare Earth elements in their trivalent
itate, as is ususlly the cese for naturally occuring scheeli-

Synthetic scheelite
crystal 30 mm obitai-
ned from Cl - mixture
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TE 61 e I7 TRANSFORMAPION IN IKTERMLDIATE
PIACIOCLASE FELDSFAKRS.
ti.Ae Carpenter, Cambridge, kngiand

Three different ordered structures heve been recognisad
in the plagiocluse feldspar solid solution end there appear &
to be three miscibility zs=ps. In spite of & number of experis
mental treatments, it is remarkable that very little nttempt
has been made to system=tically define the composition and
temperature limits of the different ordering schemes.

An experimental approach, using natural, homogeneous
plrpioelase crystals in the compObitiOH ranre An55 AnT,. has
peen used to define the locus of the c1 qul (A1l/81 order/di=
sorder) transformation. For each of three ccmoosgitions,

A“SG—EB' An60-64' An72_74, the transformation was reversed
under dry or hydrothermal conditions; the notural, ordered
plvﬂiucluoes were first disordered and then reordered. At
1000°C the trensformetion occurs at componitions between Ansa
ond Ang, =nd at Angs 7, it occurs between 1200 and 1200°C,

The transformation can be described b a steep line on the
phase diegram marking a transition, with increasing tempers-
ture, from structures with sharp b reflections to structures
witii diffuse b reflections. No evidence of eny two phuse re-
gion seperating the €7 and IT fields wes observed using trani
mission electron microscopy.

These experimental results are consistent with (but do
nuot prove) & non-first order trensformation. The transforma-
tion line extrapolates to An50 et ~750°C and must be impli=-
cated in the Boprgild miscibiliiy gap.




DECATIONIZATION OF KINLERALS
N.P, Chelishchev, koscow, USLR

The occurrence of decationization is characieristic for
fon exchange minersls. The study of micas and zeolites acid
decationization shows that this process is characterized by a
complicate mechanism. The decationizstion products are deter-
mined by the structural features of the initial mincral mat-
rix. The decationized forms of initial minersls may be the in-
termediate products of ion exchange silicates acid processing
of different degrees. The final product of acid processing is
a high silice x-ray amorphous matrix, which differs from the
deposed silicagel by its pseudomorphic development on the ini-
tial mineéral greins., The infra-red spectrums and thermograms
of these products ere like silicagel. The other properties are
vepentially different. This regards to thermal- and electrical
conductivity, porosity, pouring weight and other physical pro-
porties. The principal feature of the intial mineral crystal-
line structure can be preserved till considerable degrees of
decationization. Such high silica products of ion exchange si
licates acid processing, which preserve the principal feature
of initial minerals crystalline structure, we suggest to call
gilicacrystallite in distinction from silicegel. Frameworked,
luyered and fibrous silicacrystallites can be obtained in con-
tormity with the initial matrix structural feature. Decationi-
zetion is Tixed for manganese minerals of todorokite group
and some other nonsilicate minerals side by side with alumosi-
licnte, titano- and zirconosilicate and alumophosphates. The
occurence of decationization is wide-spread in nature and
leads to considerable deflexion from stoichiomatry.
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LEAR IR STUDY OF SOke H,0 AU OH-BEARING HINSRALS
S.K. Datta, S. Mitra, Calcuta, India

Low and room temp. near IR spectroscopic studies of so-
me H20 and OH-beering minerals offer identifying cheracters
with respect to the positions of certein asbsorption bands.

The opticel absorption spectra of Apophyllite, Lesolite
Tourmaline and Gypsum have been obtained at room temp.(naﬂoooxﬂ
and T7°K and compered with synthetic hydrated flucsilicates of
3d-metals. Polarised sbsorption were also studied along major
crystallographic directions. Optical absorption spectra of the=
se crystals were tesken in the range 1 to 2.5}; « The former
two minerals exhibited characteristic bands at 1.18, 1.45, 1.75
and 2};. The bands at 1.18 and 1.&5;4. in particular, are high-
ly sensitive to the nature of binding of the water molecules
with the surrounding atoms. Their sharpness and enhanced in-
tensity at low temp. indicate hydrogen-borded structurs. These
are in egreement with the x-ray structurasl data. The spectra
of apophyllite and megolite are compared with hydrated aulpha-
tes like gypesum and fluosilicetes. Non-hydrated minerale do
not show these bands and are practically 'transparent' in this
region. These bands owe their origin to the combinational over-
tones of fundamental water vibration modes and are sometimes
overlaid with lattice vibrations. Tourmaline shows strong po-
larigation dependent absorption of the channel water.
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LECTRUTHERMAL AND THLRYMOMAGKETIC PHUPRRTIES
¥ SUlL CARHETS

sh. El-Haddad, A.A. Ahmed, Assiut, W.A. Ahmed, Cairo, Egypt

Garnets from certain metamorphic rocks from Sinai Penin-
It have been examined compositionally by optical methods
d physically for electrothermal and thermomagnetic proper-
lop., These garnets contain high moleculsr percents of iron
-uﬂ mangunese.
The chenge oi the volume resistivity is plotted ageinst
Bemperature giving the electrothereal enzlysis (ETA) curve.
g#nides, a study of the mrpgnetic susceptibility ol garnets is
firried out when heated.
The relationship between the crystal structure of garnets
d their megnetic suceptibility is given., It is demonstra-
0d that by the determination of the unit cell dimension (a)
il refractive index it is possible to determine the thermo-
ghetic and the electrothermal properties within the meta-
irphic grade. The nature of this relationship may provide
| evidence of the conditions under which the rocks recrys-
Bllized.
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THE YHORORENON OF THik.AL, PRESSUNE ARL
CHiLICAL DEFURSATION COMMUNITY TH LINBRALS

S.K. Filatov, Leningrad, USSR

Lattice size and crystal structurs alterations ss a £
tion of temperature, pressure and cheninsal compcocsition of ﬁ_
substance, which take place without alterations of struct
type, we'll name crystallochemical deformaticny - thermal,
pressure and cnemical (isomorphous) deformations.

The thesis about the existernce of community in :xyscalif
chemical deformations of different types is developed. lew
examples of this community are given. The community is used
for the predictions of one deformation type from the other.
It was experimentally determined for thermal and predicted
pressure deformations thet anomslous deformations (negative
thermal expansion and positive pregsure deformations) are uni-
que ones in the crystals of high category, rare in middle and
normal in monoelinic end triclinic crystals ( ¢uraros C.K., 3a
unexy BMO, 111, No. 3, 1982).

Mathematics for the description of thermal deformations
are used for the quantitative characterization of another cry-j
stallochemical deformations. The notions of chemical and pres-
sure deformation coefficients are given. The method of ther-
mal equivalents is proposed for the quantitative correlation 4
between the deformations of different types. Az the unit of
measurement this method uses the thermal expansion coefficiantlﬁ
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ANOMALOUS COMPHESSION IN MINcRAL-LIKe WATERIALS
L.%. ‘®inger, K.M. Hazen, Washington, USA

Anomalous compression behavior has been discovered in
three wineral-like compounds in the course of high-pressure,
pingle-crystal, x-rey diffraction studies with a diamond-anvil
cell, Compression in the absence of phase transitions is nor-
mally reversible, but wustite, Fe, U, whan held at pressures
greater than 200 kbar, was found to undergo an irreversible
volume reduction of as much as 0.8%. The mugnitude of the ef-
fect appears to be time and pressure dependent. Possible me-
chanisms include exsolution of iron metal resulting in a wus-
tite with more vacancies, or a reordering of existing vacan-
cies.

In ell minerals studied thus far the principal axes of a
compressional strain ellipsoid decrease in length. In monocli-
nic BiV04 (distorted scheelite structure) one compression axis
approximately parallel to the b axis actually expands with
increasing pressure. '

High-pressure phases are always denser, and are usually
less compressible, than low-pressure phases. For example, the
bulk modulus of BiV04 increases from 0.65 to 1.45 libar across
the 15 kbar ferroelastic-paraelastic transition. iHowever, in
the sodium tungstate perovskite, Na0_6w03, wnich undergoes a
reversible cubic to tetragonel phese transition et 12 kbaer,
the bulk modulus of the high-pressure phase (1.1 kbar) is
less than that of the low-pressure phase (1.25 Mbar). The high=
presgsure form is & tilted perovskite and thus has more compres-
sionel degrees of freedom then the untilted low-pressure form.
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CAHBON, HYDRCGEN AKD cXTRA OXYGEN I LINLRALS
F. Freund, H. Kathrein, i. Wengeler, H. Knobel,
G. Oberheuser, H, Gonska, Kéln, PRG end G. Demortier, Namur

When CO, and H,0 digsolve in minerals which are norumally
anhydrous, the solute species ere not only carbonate and hyd-
roxyl ions as has been surmissd until now. By electronic char-
&e transfer essentially zero-valeni “utagic" carbon, C, end
molecular hydrogen, H,, can be formed. 0° " Lecomes oxidized .
to 07, The presence of transition metal cations tends to ren-
der the reaction scheme more complicated.

Even in a densely packed oxide structure like that of i
ligd the diffusion of both solute species is very fast: for
carbon in the temperature range 150-1000 KD = D exp(-E/RT)
where D = 2,1072 cmz/sec and B = 22 Kd/mole. In olivine sing-
le crystals from the Sergebet Island, Egypt, the frequency
factor D, is of the order of 10~4 cm®/gec and the activation
energy E of the order of 5=10 KJ/mole. )

Information about the defect sites where the solute spe~-
cles are located in the structure has been derived from infra-
red and electron paramagnetic resonance spectroscopy. .

To the extent thut the system may be open for Hz losses 'i
by diffusion and/or that hydrocarbons form by surface reac- '1
tions, removing C and Hz, an excess oxygen content builds up 1
in the minerals. This extra oxygen is contained in the lattice |
primarily as peroxy anions, Og'. These Og' decompose thermally A
to 0°" + 1/2 0, or dissociate in en ambivalent manner to two
0" which in turn undergo self-trapping to form more stable Oﬂ'
clusters. Autoxidation reactions of transition metal cations
and/or the evolution of gaseous 02 ere the main consequences of
the presence of excess oxygen,

Thus the list of £aseous reaction producte found by gas
chromatography to evolve within given temperature intervals
from minerals heated under non-equilibrium conditions comprises

not only €O, end H20; co, Hy, many hydrocarbons and metallo=
organics but mlso 0,5,
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STEREOISOMERISH OF THE FoNTABORATE FOLYANION [}35012] 9—.
POLYNORYHISM AND PIEZOELLCTRICITY Ii THE HILGARDITE
GROUP OF MIRERALS: A KOVEL CLASS OF POLAR BORATE ZLOLITES
&. Ghose, Washington, USA

The hilgardite group of minerals with the chemical com-
position Ca2[850§]01.H20 occur in a number of triclinic and
monoclinic phases. In eddition, an orthorhombic anhydrous phe-
se has also been synthesized. The building block of all of the-
se structures is the penteborate polyanion[?5012]9', consis-
ting of three borate tetrahedra and two borate triengles,
which can exist in two stereochemical configurations (1 or d).
These polyanions, by sharing tetrahedral corners form chains
parallel to the ¢ axls, which are connected to four such adja-
cent chains along the a and b exes, such that the corners of
borate tetrahedra share corners of borate triangles and vice
versa. A pseudo-tetragonal open borate framework structure is
formed this way, where the chlorine atoms and water molecules
are located in straight channels paraellel to the ¢ axes and
the calcium atoms in zigzeg channels parallel to the a and b
axes. The polymorphism in the hilgardite group can be explained
by the various ways in which the borate chaing (or layers) com-
posed of pentabormte polyanions in i or d configurations are
linked within the structure. The term "polytropism" is suggeg-
ted for this particular form of polymorphism. All these struc-
tures are polar and the Tairly strong piezoelectric effect in
some of these phases depends on the fact that all the borate
triangles may point in one direction along a or b axes. The
water molecules are held by weak calcium-oxygen bonds and
O-H...Cl type hydrogen bonds; hence, they are zeolitic in na-
ture. Substitution of the chlorine atoms by hydroxyl ions gi-
ves rise to the tyretskite group of minerals.
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THE CHEIICAL BOUD IL SILICATES - THEORY AND LXFPERINLLT i3
+ V. 01ibbs, Blocksburg aond i.D. dewton, Upton, N.Y., U.;.n.}
Cne of the most importznt vesults afforded by diffragfﬁ

tion etudies hus been the dizcovery that little difierence
existe Leiwsen the geomeiry of & Lilsi group in e gas phose
siloxane molecule end a solid silicate. Beccuse of this & w'n
difference, molescular cusntum chemistry, (WQC), can be used !
to generate energy surfrces and deformation maps for a viries
ty of molecules especielly designed to model the bonding in
e silicate. The equilibrium geomctries and energetics provi=
ded by these molecular surfaces conform with experimental '
geometries and force constants of $108i, $iSSi aend SiNsi .
grours in silicates, thiosilicates and aminosiliecates. Defor=
nntion mepe generated for Si0 bouds with 4-and 6-coordinate
81 are in quelitative agreenent with experimental deformation
densities. By reproducing the bond sirength-bond length cur=
ves and the correletion between P, and bond length, MQC has |
. provided a guantum mechanical underpinning of Peuling's eleeﬁ

pulation. In addition to providing & good account of bond
length and engle varietions in silicates, MQC provides val ab
le insight into the compressibility, the polymorphism and the
gless forming tendencies of silica. The successful epplica-
tion of IIQC to silicates indicetes that the bond length and
angle variations, the local force field and the bonding den-
sities in silicates are governed in large part by atomic ar-
rangements. l
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layer exchange courlings of Fe-Fe, Ln-in and ln=Fe puirsg
(layer = (100) pl-ne contediing Fe and hn ions).

A complementary study is now being perforsed to obtain
(1) the values of the iBssbouer perameters and of the léel
temnerctures Ty in wolfremites having an iron content G2l
X € 0.4 i.e. on the two sides of the sntifervornpuetic ety
ture change (x = 0.25) (ii) the esTsff. EXes and th orient
tion with respect to the crysiallographic nxes from the gpj.
re of the Pancequeirs oriented single crystals.

[1] K. Weitzel (1970). z. Kristeliogr. 131, 289-313,
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ELECTHON PARAMAGNETIC RESONANCE OF Cr, V, AND P
CENTERS IN NATURAL TOPAZ
S.5. Hafner, I. Petrov, H. Rager, Marburg,FRD

Topaz A125104{F,0H)2 is orthorhombic (Pbnm) with one oc-
tahedral position for Al and one tetrahedral position for Si
which have the respective point symmetries 1 and m. Detailed
EPR data on natural topaz have been reported so far only on
Fe ot centers. We have studied a violet crystal (no. 1;

0,010% Cr and 0.005%V by wt.) from Sanarka, USSR, and a blue
eryeatel (no. 2; no analysis) from Minas Gerais, Brazil, in de-
tail.

The violet color of crystal no. 1 is due to CrB* (1)
Broad Cr’* lines (widths ~ 200 x 1074 17) were observed, but
not'evaluated. However, the engular dependence of the hyperfi-
ne gplitting (HFS) of paramegnetic 51y ions (linewidth
~ 40 = 10~%1) wes measured in the three crystallographic planes.
While trivalent V might be expected considering the presence of
cr?* and Pe?* substituting for A1>* in topaz it is found that
V occurs most probably as Y4+ at Al sites in our crystal. Mo~
reover, when the applied magnetic field is parallel to the
crystellographic a, b or ¢ axes, two distinct HFS are observed
which indicate distinct octahedral sites with different local
symmetries, depending on the kind and number of 0, OH, F ligands:
either four oxygen and two fluorine ligands or four oxygen, one
fluorine and one hydroxide ligands.

The blue crystal from Minas Gerais exhibits two doublets
(linewidths ~ 20 x 1074 T) with unusually large splittings of
ahout 1500 x 10"4 T. These doublets are interpreted as being
due to J'P(I=1/2) HFS of roi‘ radicals. Generally, this split-
ting is ~ 1000 x 10”4 T in phenakite Be,510,(2), but a split-
ting of 1400 x 10”4 T nhas been determined in phosphate glasses
(3). While the HFS angular dependence is small, an additionsel
splitting into two components arises when the magnetic field is
in a general direction with respect to the erystallographic
axes. This additional splitting is not yet interpreted.

(1) I. Petrov, N.Jb.Mimer.Abh. 130, 288-302 (1977)

(2) Evgrafove, I.A., Gaisulline N.XM, tdinov, N,.M.,
Vinelkurov, V.M., !h'l.m. ( ;. 14=-22 (1971)

(3) R.A. Weeks, P,J, Bray, J.Chem.Phys. 4§, 5-13 (1968)



ANALYTICAL TOOLS FOR MrASURING THE CARBON AND HYDROGER
DISTRIBUTION IN MINERALS

H. Kathrein, G. Demortier (Hemur), H. Gonska, H. Wengeler,
R. Knobel, G. Oberheuser, F. Freund, ¥&ln, FRG

The concentration and spetisl distribution of carbon and
hydrogen in minerals are exceedingly difficult fto cnalize
quantitatively. Yet, there is a great and wide-spread inte-
rest in these two elements, because their presence betrays =
the presence of dissolved CO2 end H,0, the most important
fluid phases.

One prerequisite for measuring C and H in mineral sumpq
leg is the use of nlirshigh vecuum techniques. Carbon can be
aneclyzed in single crystals by means of the 120(d.p)130 nu=
clear reaction using 1 MeV deuterons from en accelerator.
This method yields information about the C concentration d&mﬁ:
profile in a 1-2 jam thick surface layer. The depth and late=
ral regolution currently achieved are of the order of 0.4 pi
and 0.2 mm respectively. Similarily hydrogen can be analvzaﬁ
with the help of the 'H('%,dp)'%¢ or "u('%, o )60 reso-
nant reactions with a somewhat better depth resolution.

Photoelectron spectroscopy, XPS = ESCA, can provide in
formation ebout carbon in the topmost 20-50 X. however with
virtually no leterml resolution. Secondary ion mass spectro-

direct images of the surface distribution of C and H with a
loteral resolution of better than 5 . With some severe 1li-
mitations due to knock-on effects SIMS can also be used for
depth profiling. i
In structurally simple cases infrared spectroscopy, sup:
ported by peramegnetic resonence and nuclear magnetic reso-
nonce spectroscopy, has provided valuable informations about
the crystallogrephic sites where the species associated wi5h
C and H are located in the mineral structures.
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CRYPTOPERTHITES OF ALKALLI FELDSPARS:
COHERENCY AND LATTICE DEFORMATION

li.its Khisine, 0.G. Smetennikova, Moscow, USSR

Cryptoperthites of alkali feldspars of different origin
were investigated by TEM and X-ray powder diffraction techni-
que. On the basis of electron microscopic data a size and ori-
entation relationships of exsolution phases were established.
Two different types of cryptoperthites were determined: (1) co-
existing phasee ere not inverted after exsolution and have the
pame symmetry; (2) K-phase is monoclinic, Ne-phase is tricli-
nic eand twinned. On the besis of X-ray powder diffraction da-
te the compositions of coexisting phases were estimated using
the .known correlations (1) composition - 29201[1] (2) compogi=-
tion = unit cell volume [2] (3) composition - 0,3d5,,+d%0, [3].
Results obtained using these methods are not corresponding to
each other. The discrepancy eamong composgitions determined from
the different dependencies (1-3) was analysed using the con-
ception of a coherent interphase boundary. It hes been shown
that observed anomalies of cryptoperthites can be explained by
the character of deformation of latfice of coexisting phases
both in a plane of their intergrowth (601) end along the [100]
direction. In cryptoperthites of (1) and (2) type the deforma-
tions are different and extent of "anomalousity" should be
deacribed taking it into account.

[1] wright T.L. (1968). Am, Mineral. 53, 86-104; (2] stewart
D.B., Wright T.L. (1974). Bull, Soc., Frang. Miner. Cristall,
97, 356-377; [3] Robin J.P,F. (1974). 59, 1299-1318.
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ELECTRON MICROSCOPIC STUDY OF THE KINETICS OF MINERAL
FORMATION DURING EXPERIVLNTAL CRYSTALLIZATION OF
VOLCANIC GLASSES i

G.N, Kirov (Sofia), E.E. Senderov (Moscow, USSR),
V.I. Petchigaergov (Sofia, Bulgaria)

The products of hydrothermal crystallization of acidic
volcanic glasses (perlite) are examined by meens of scannin
electron microscopy. The crystallization conditions are as
follows: temperature 140°C, pressure of saturated water gte
1 N solutions of potassium and sodium carbonates and hydrqf
des (1:1), ratio glass: solution = 1:1, without and with ad
tion of 5 % of natural clinoptilolite or phillipsite nuclei,
duration 2-25 days. Clinoptilolite, phillipsite, mordenite {
elkaeline feldspar are synthesized. The electron microscopie
study of the synthesized samples revealed that the zeolite
crystallization starts significently earlier, than it is ef
teblished by powder diffractometry. Laminar crystals of ciﬁ
noptilolite and columnar crystels of philiipsite grow direc
on the gless fragments with perpendicular orientetion to th
surface. The sheaf-like aggregates of mordenite crystals ag

well as feldspar appear considerebly later and grow on the
former formed minerals.

The presence of nuclei essentielly alters the mineral

composition of the sample eand the sequence of mineral fo
tien.




NVHOLOGY AND ORIENTATION OF TOURWMALINE IN ROCKS
Klar, P. Paulitsch, Dermstadt, FRG

Well-shaped crystals of tourmeline appear in rocks of
I'lferent paragenesis. The crystals are surrounded by the
Lom (1010) in pegmatite (XK) and (L), both in Turkey, and
iica schist in the Spessart region of Germany. In the talc
hint of Rejgarh, India, tourmaline is surrounded by the

| wm (1150); this is also true of the tourmaline quartzite
tornwall, from the border of the tin mine.

This tourmeline prism plene represents good preferred
antation parallel to the foliation in the rocks. In addiw-
W, the crystallographic c-axes of the rodlike tourmaline
orientated parallel to the folding axis of the rock.

The bending axis of the single crystal of tourmaline
determined by X-ray universal-stage studies and can be
urived as (m:m).

With respect to the genesis of the rock, this bending

b 1s not a result of deformation after the development
lourmaline crystels, but forms during this process; it
lead to a 90°curved crystal. On the other hand, postcrys-
line deformation of tourmaline is realized by separation
uleavage parallel to the base plane (0001) and by ben-

in a smaller extent with lower angles.
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FORCE FIELD CALCULATIONS AND VIBRATIONAL SPECTRA OF MINERALS

W.n. Klee, Karlsruhe, FRD
1 4
Celculating the vibrational freguencies of & mineral 8

means celculating the frequencies of a mechanical or electris

cal model of the mineral structure. Such e model has to be
sufficiently simple in order not to require too many adjus
le paremeters and has to be sufficiently complex in order a
be able to reproduce the vibrationul properties of the uines
rel in a satisfactory way. Various degrees of gophistication
are possible. For example, if the chemicel bonds are sufficis
ently covalent in character, it may be appropriate to chooq}'
a short renge model like the valence force wodel in which y}x
forces between atoms which are -more than a limiting distonce
apurt are neglected. Long range Coulomb forces may be added &
by assigning electric charges to the mass points which repx ;
sent the atoms, thereby setting up e rigid ion nodel, ThiS=H{
wey be complemented by considering also the polarizobilitise
of the ions, either by assigning such polarizebilities di

ly to the churged mess points and thus constructing & polari
zeble ion model or by putting a shell eround each nass poda
as a model for the electron cloud of the ion and thus sett
up & shell uiodel. In the course of the foree field caleula=
tiong the perametecs of the model are varied wuntil & best it
is obtezined between the observed end the calculated duta.

Tiese duta mey be other then just the vibretional frequencied
For example, from the sbort range model the elustic coustan :
can be cclculeted. The rigid ion nodel pernits culculutlon

elso of the eplitting bLetween longitudinal and truncverse ire:
quencies. The polurizible ion and the shell wodels pernit,

stetic and et high frequencies. y
The velues of the puremcters wiaich are udjusted to fitl
the observed data cre dependent on the type of wodel on whid
the caleulutions are bused. For exawple, the force coustonts
caleuloted with a short range model may differ from taose
culeuleted with & rigid ion model., Also, within the frawe of
short vange wodels, the neglect of interuction belween nore,

I
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distant atoms puts constraints on the surviving force cons-
tunts which depend on the choice of the limiting distaunce &bo-
ve vwhich no interaction is assumed. Even for one and tne same
wiort renge riodel there may be several or infinitely meny sets
ul' force constants which reproduce the set of vibrational fre-
quencies equally well. To take another exampleé: The iouic
sharges calculated with a rigid ion model may differ from tho-
pe calculated with a polerizable ion model, and in both cases
the charges are different from tiiose which one is norwally
pecustomed to zssociate with the ions in the particulsr struc-
ture. 1t is therefore important to keep in wind that the va-
lues of the parameters from which the spectroscopic and other
detan are celculated are priﬁarily those of the model and only
fan approximetion to those of the mineral.

When proper allowance is mede for the limitations men-
tioned above the force field calculations can greatly help to
deepen our understending of the vibrational properties of miw-
nerals. A minerslogist may be interested in using these cal-
oulations as an aid in assigning the various bands in the vib-
rational spectra to the motions of particular atoms or groups
of atoms. He may also be interested in the possibility of
uping spectroscopic information for the celculation of thermo-
dynamic data.
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JTRRADIATION AS A MLTHOD OF sINoRALOGY
I.L. Komov, Alexandrov, USSEK

Analysis of irrediated minerals opens certain possibili-
ties in scientific and practical geology:

1. Irradiation-revealed inhomogeneities in minerel pha-
ges, anomalous pleochroism, zonel-sectoral structures and dis-
solution-regeneration phenomena permit us to obtain uew date
on mineral forming conditions.

2. Irradiation permits also to identify minerals more
definitely.

3. Defects revealed by X-raylng may be used as indicators
of transport and redistribution of radiomaterials in certain '
geological areas.

4. Irradiation-induced defects help to understand not
only conditions of crystal growth but also the subsequent life
of the formed minerals (including processes of annealing, dif-
fusion and neutralization of colour centres).

5. Irradiation centres in minerale are very helpful in
understanding paleotemperature conditions at rock-forming ages.
One should consider there the effect of thermal destruction
or "erasing"™ of the paremegnetic centres (blind intrusions,
abissal faults, funnels of paleovolcanoces).

6. The results of irradiation of minerals and the regene-
rated colours ere highly descriptive as to the "vertical" evo-
lution of the cooling hydrothermal solutions. It is possible
also to reconstruct the picture of local pulsations determi-
ned by tectonic movements. As a consequence it becomes possi-~
ble to find extension ores if a part of some ore body is cut
away or consealed, and to determine cut levels of such ore
bodles,
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NIGH FrESSUkk SFECTRA UF TO 120 KBARS OF THi SYNTHETIC
UARNET ERD M:MBERS SFESSARTINE AND ALMANDINE
‘K. Langer, G. Smith, Viest-Berlin

Room temperature absorption spectra in the renge 30 000 -
B000 cm'1 of polished elices of synthetically grown end mem-
bere epessartine and almandine with analyzed compositions

it ooAly ggindt 181, gg0y, and FeStoonl, (481, gg0pp, respec-
tively, have been measured at pressures up to 120 kbars. Num-
bers end energy shifts with pressure of spin-forbidden kn2+[aj
and Fez+{ijandc suggest that the application of Tenabe-Sugano
diagrams calculated for cubic point symmetry to the problem of
bend assignment is en oversimplificetion. Evaluation of shift
with pressure of the spin-allowed F32+Bﬂ transitions in dode-
cahedral sites with 222 symmetry reveals an increase of 13 %
in crystal field stabilisation energy of F92+ up to 100 kbars,
& mean linear compressibility [, = (260 # 60).107% kbar~’,
end @ bulk modulus k ., = 1300 # 300 kbar of the Fe’* contai-
ning almundine dodecehedra.
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RUSSBAULR OTUDY OF GRUWLERLITE
J. Linsres, J.R. Regnerd, Grenocble, France

Grunerite, 137 SEiEA e (Oji)2 is' & widely su
end+member of the cummingtonite se-i

bole minsral which is
In' these later compounds the

ries (Fey ig){ biB 0
variable composition and the degree of Fe-lpg order within 1

the various cation sites csn provide riant date on the s
crystallisation and coolirng history oi the nnected metmnor=1

phic rocks. Grunerite crystallizes in the space

with four non equivelent positions L1, Ng, M3’ M4 which hgve‘;
site multlpllcltles 2,2, (152 and’ point symiietries dq sl
1 respectively. Iron is distributed over these four non equis
velent octahedral.y coordinated vositions M1, HE’ MB’ M4. Lt
was cleimed from a previous Missbauer study of some cumming-‘
tonites at 300 and 77 K that the spectra were compwsed ol two
quadrupole doublets attributed to the presence of Fe on one
hand in the M1, MZ’ MB sites (AAEq = 3,10 mm/s at 77 K) and
on the other hrnd in the more distorted M4 site ( AEq = ,
= ABA mmAS et B il
In the present work, we have performed Ntssbauer expe-

riments at various temperatures between 1.5 K and 300 K in
order to try to differenciate at low temperatur% the iron si
tes. The 300 and 77 K Mdssbauer spectra of grunerite can be
fitted with two quadrupole doublets of different linewidths
(AE_ = 3.12 and 1.52 mm/s at 77 K). However the best fits
of these spectra are obtainred when three quadrupole doubletnp
o1 the same linewidth are involved. In this case, the broa=
der doublet, previously attributed to the contribution of thi
M1, ML’ MB iron sites congists in fact of two gquadrupolar 1{
componernts, These are attributed on one hand to the M1, M3.¢
sites ( Al = 3.20 mm/s) end on the other hand to the mostis
distorted HZ gita ( Aﬁq = 2.96 mm/s). This decomposition ofﬁ
the spectra is consistent with the relative iron site populd
tion deduced from the X-rays structural study.

The megnetic trangition temperature has been measured
LOssbuer spectroscopy to be 45 t 1 K. dMoreover magnetic au



pplibility measurements obtained on the seme sample indicate
hroe megnetic transition temperatures: 45.2 ¥, 39.2 ¥ and

W K. Teking account of the Fe-Fe different distances, the
Y K transition temperature cannot be attributed to gruneri-
¥, but to the presence of some magnetic impurity such as
uhiuj or Feng1—xSiOB' The 39.2 K “iransition" temperature
W exist because the Mosgbauer spectra registered below 45 K
how that (i) the M4 doublet orders marnetically first (ii)

| remsins some inner 'quadrupolar component indicating that

BPt ol 1ron in M1, Mg, M3 has a prranasnetic behaviour. The-

B results will be discussed in considering the different an-
ll'erromagnetic couplings between the MT’ My, MB’ M4 iron 'si~-
.

Bl s.S. Hafner, 8. Ghose (1971). - Z. Kristellogr. 133,
01-326.




INTLNSTFYING SCRLBuS IL X-RAY DIFFRACTION PHOTOGKAPIIY
K. Lindgvist, Espco, Finland

In medical diagnostics the use of intensifying screens
has mede it possible to lower the radiation dose. In X-ray
diffraction photodrephy the iime needed for enough exposura
cen be considerably shortened with such a sereen. Screens cun |
be used both in powder camerss and single erystal cameras.

The screen is mounted behind the film in such a way that the
film ie held tightly to the screen. In Debye-Scherrer cameras
the diameter will be somewhat reduced, but the pattern obtai-
ned can readily be compared with petterns obtained without
screens. In single crystal cameras the screen enables above
all a swift orientation of the crystal. Depending on the re-
diation and the samrle the time needed for enough exposure
both in powder and single crystal studies will be reduced to
about 10-20% of the time needed without screens. Kodak X-Omn-
tic Kegular screen together with Kodak X-Omat 1L film has pro- .
ved to be a suitable screen-film combination, .
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ORDER-DISORDER IN SURSASSITE
K. Mellini, S. Merlino, Piea, Italie

Surssssite, g=8.70, b=5.79, ¢=9.78 A, [=108.9°, was ge-
nerally assumed ag a manganese-rich member of the epidote
group. Our structural study indicated the ideal unit cell con-
tent Nn,Ale [(03}6(5104J2(3120?)2] . The structure, closely
related to that of pumpellyite, is built up by chains of edge
sharing AlOg octahedra, connected by 3104 and 31207 groups,
with seven-coordinated mengenese cetions in the holes of the
fremework.

Difficulties found in the refinement process es well as
features in the difference Fourier syntheses were interpreted
ag due to some kind of disorder and prompted us to undertake
a careful examinetion of sursassite crystals by transmission
electron microscopy.

The electron microscopy study revealed a domain structure
for sursessite crystals, with the different domains built up
by the seme structural lsyers according to different stackings.
The common structural layer hag monoclinic symmetry with
8y =8.70, Qa=5.79 A, the "width" of the layer being Cg8in g =
=9,25 3. where a8 refers to sursassite. Two adjacent layers
may be stacked according to a vector
g OF to=gc +(a +b )/2 :
The stacking sequence t1t1t1..... gives rise to the "sur-
sasglte" structure, whereas the stacking sequence tatztz.....
gives rise to the pumpellyite structure. llost crystals are ma-
de up by large "sursassgite" domains with intermixed thin (001)
"pumpellyite" lamellse, whereas some crystals show alternation
of lerge "pumpellyite" and thin "sursassite" lamellae, lkoreo-
ver ordered ti¥,t,t5..... sequences were found and studied.
Twinning in sursessite and relations between "sursassite" and
"ardennite" structures were discussed on the basis of the
X-ray diffraction and electron microscopy evidences.

t112
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Mﬁ SBAUAR STUDY OF GHEEL TRENOLITE OCCURRING IN

S. Kitra, Celcuta, Inéia

S?Pa ligssbauer spectra of well-crystalline green tr
lites, collectedfrom the metamorpnosed ultramnfites with
aerpﬂntinite and chromite 1enees, occurring at Bichhaburu

transformation duaing metamorphism,

The spectrs were taken at room temp. and at 100°K, f
spectra were computer-fitted to Lorentzien doublets with e
line-widtiis. Four doublets could be fitted in each of the
tra with the I.S.. W.bs, FWHM and I velues are stated in t

“values, The Fez and I'e 2 c¢istribution change with temp. 1:
significant and this hus been evaluated in the perspective ;E
the grade of metarorphism and tae crystal chemistry of pre-
me tariorphic mineral assemblage.
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PUEDICT LOR OF Thu CRYSTAL STRUCTURES OF LIRaiALS
8.0. Parker, k.. Cormeck, C.ih.A. Catlow, London, &ngland

The aim of our work hes been to dovelop 2 computer simule-
tion technigue that con predict the structure of minerals.

The bagis of the technique is energy minimintaion i.e. all
ptrue tural parapciera exe varied until the configuration with
the lowest velue of the lattice eneTgy, is achieved; the ini-
tial confisuration usually corregponds to the 'ideal' structure
hased on regulser polyhedra. The lettice energy iu calculated
using & specified potentinl model whick includec electrostatics
and shori-range terms.

These technigues can be applied toc two distinct areas. The
first concerns discrimination between alternative spoce groups
proposed for the same structure. As an example, we considered
the question of the epace group ambiguity of the sluninate mi-
neral, spinel. The gecond concerns the enleulation of the dis-
tortions from ideal closa packed structuresi and here we con=
centrated on mainly gilicete minexrals. Our study included gili-
cates where the 810, unite were isolated of linked to foxm &
ring or chain €.g£. olivines, garnets and ortnopyroxenes. There
is good agreement with vecent experimentally determined struc-
tures.

l.oreover, the adjustient of cell parancters erable us to
cnleulate the effcck af a change of precsure on storic positibns.
we hnve obtained gatisfnctory ofTeen&Ent itk the experiments
which heve calculnted the structures st various pressures of a
numbér of svetems €.f. poermets and zircon.

OQur results suipest thut the techaiyue we heve developed
con accurately and reliably predict the structures ol gilicate

and other complex oxide syutems.

e
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KICROIARLNESS OF SINCGLE~-CLRYSTAL AND POLYCRYSTALLINL
SALXLLE OF BEAA—AIEO Hazo.xA1203)

C.N. Poulieff, I. Balksnov, P.D. Yankunlov, L. Lyutov,
R. Kvachkov, A. Yanakiev, Sofia, Bulgaria

Polycrystalline closed-end tubes of p-alumina are usg?
as a solid electrolyte and separator in the sotiwn-sulphur ba
tery system. Their physico-mechanical properties are of decis
ce importance for the performances of the above mentioned ene
&y source. In addition, it should be mentioned that the f -al
mina pheses (i.e. polyaluminates) have structural
with some natural minerels (
bonite, etc.),

The present wiork deals with the
rohardness of single-crystal ana

analogiee
magnetoplumbite, plumboferrite,

deteruination of the mil
polycrystalline gauples of =]
dium f - and ﬂ"-AlEOB. The effect of the microstructure of

polyerystalline samples on this important characteristio 1a'
congidered.

The values of the Vickers microhardness of A= and
]3"--A1203 (2000-2180 kg/rm?) are close to those m

egsured on na
tural samples or d.-a1203 and Kg

~-gpinel,
The crystal chemical factors which control the rather

high microhardness of the B -alumine phases are discussed,
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«~AGRETISE OFP RINERALS
@+ Prandl, Tiibingen, FRD

After e brief introductory discussion of macroscopic
and microscopic megnetic methods and the enswers they give
experiments based on neutron scattering will be treated in
detail: elastic, quasielastic, and inelmstic geattering of
unpolarized and polarized beams.

The power of these methods will be shown by an anelysis
of single experiments performed so far with wminerals. In this
way I shall fry to demonstrate the spectrum of questions we
can asgk neture rather than to give a complete list of experi-
ments sciually performed.
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RESPONUSE OF MINBRAL STRUCTURES T0 HIGH PRESSURES
AND HIGH TEMFo«ATURES
C.T. Prewitt, Stony Brook, NY, U.G.A.

Over the past ten years a large amount of data has e
me available on the crystal structures of minerals at high %
peratures and pressures, As a result, we can now understanf;
much more about the charecter of thermal expansion and cof 0y
aibility of individual cetion-anion bonds in crystal strucn:
res, the variation of temperature factors, mechanisms of phai
transitions, and the nature of cation ordering. In additiong
these dats inelude much useful information about elastic
strnts and their temperature and pressure derivatives, In
next ten vears iucreasing access to high-intensity radiation
from synchrotrons will open up the possibility of many new
kindn of experiments under extremes of temperature and pres
re ne well as to provide data of much higher quality thaon ch
be obtained with conventional techniques. This will allow
to evaluate more sophisticated models of mineral behavior
high temperatures and high pressures., Examples of typical €3
perimental activities include studies of phase trausitions
pyroxenes, modeling of mentle mineralcgy, end advanced X=T8)
diffraction anslysis of sanples that are availuble only &qr
powders or very small single crystals,
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THE MECHAKISH OF THE OLIVINE TO SPINEL THARSYFORLATION
Il THE M526904 SYSTEk UNDEH HYDROSTATIC AND NON=HYDHOSTATIC
CORDITIONS
G.D., Price, Cammbridge, Great Britain

0livine of mpproximete composition Mg1_HFeU_QSiU4 is a
mejor eonstituent of the earth's upper mantle. Structural chan-
ces, which occur in olivine as & function of inereasing pressu-
re, involving the formation of the R-phase ard spinel poly-
horphe have therefore aroused considerable intereat. The me-
chanisms of these transformations are of particular importance
to the properties of the mantle in the zone in which these
structursl changes are occurring. Several mechanisms have been
provosed for the olivine to spinel inversion, but in the ab-
pence of sufficent observational deta on intergrowths of these
phases, the subject remains controversial. Here we report ob-
servetions made on the olivine to spinel transformation in the
Kg:Ue04 gystem, which ia considered to be an excellent analogue
of the gilicate system. Because of the importance to plate tec-
tonic theories of possible mantle rheology in these transfor-
mational zones, the mechanism of the inversion (as inferred
fyom trensmission electron microscopy) will be described for
both hydrosietic and non~hydrostatic sheasring conditions. The
sffect of the transformation on the rheology of M326904 near
the inversion will be described, and the implications tc ment-
le processes will be discussed.
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STACKING FAULTS IN THE NATURAL (-PHASE POLYMORPH OF Mg,SiOg
G.D. Price, Cambridge, Great Britain il

. Olivine of approximate composition Mg1.3?e0_28104 is a
major constituent of the eerth's upper mantle. Structural ch
ges, which occur in olivine es a function of increasing pres:
sure, involving the formation of the [} =phasge and spinel pos
lymorphs have therefore eroused considersble interest. The
mechanisms of these transformations ere of perticular 1mpo”ﬁ
tance to the properties of the mantle in the zone in which
these structural changes are occurring. Several mechanism ﬁﬂ
been proposed for the olivine to spinel and the spinel to
f-phase inversions. The latter may involve a martensitic pi
cess, involving the development of stacking faults in the
transforming phases. Hers we rTeport observations made on
cking faults (% [010] (010) ) found in the natural [ ~phe
polymorph of H323104, and dipcuss the relative enargetics
these and other possible faults produced by partial dislo
tions within the P-phase structure. Because of the impor
ce of mantle rheology in these trensformation zones, the po
sible effect of these faulta on the rheology of the [ -phase
will be discussed.

380



UPERSTRUCTURE OF LAIHUNITE f‘"eg+5Ee3+ §10,): A NONSTOICHIO-
WTRIC OLIVINE

Mhiing Shen, 0. Tamada, M. Kitamura, N, Korimoto, Xyoto, Japan

Leihunite was first introduced by laihunite research
poup of China (1976). This mineral has the chemical composi-~
fon of reSt, . . pelt §10, where x= ~ 1.0 and is considered
§ be a nonstoichiometric olivine.
The erystal structure and fine textures of leihunite ha=-
® been studied by the X-ray diffraction method end high re-
lution electron microscopy. Laihunite always appears in a
'nuudu—twin relation with the composition plane (001). It
lowa fine lemella textures of two distinct phases, in the
l8otron micropraphs, one of which seems to be amorphous. The
Whtal structure of laihunite is a superstructure of a dig~
tod olivine-type structure- The basic cell has a=4.805 (2),
$10,187(9), ¢=5.801(3) & and o =91. 0(2)°. The satellite
fluctions indiceting the supersiructures with ¢'=2¢ of 3¢
the breic cell were observed in the electron and X-ray dif-
ftlon patterns.
The superstructure of the 3¢ type has been determined by
B J~dimensional 2707 reflections from a twinned crystal ba-
on space ﬂrohp P“ /b. The finnl and weigzhted R converged
n 142 and 0.092. *PL supe*st“uctgre (3c) takes place by
ordered arrengement of F * at the

K1 sites of the basic
Wine structure.
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GEUETIC SIGNIFICANCE uF THiv PARANAGNETIC
CENTERS IN A NATURAL QUAKTZ
k.Y¥Ya, Shcherbakova, Kovosibirsk, USSR

Mo=t wideapread paramggnetic centers were studied by tha'j
EPR spectra of a natural polyerystalline quartz. These are:
the hoie Al-center, EPR spectrum with the liquid nitrogen tem=.
perature represented by the wide band with the eftective gnfaq;
tor Boppr = 2, 006 (Al —~S4i in the zones with the lower struotu-f
ral ordering) and overlepping system of the narrow lines
(A1 —8i in the regular atructure); the hole centers of U~ ty=
pe and the electron E' center, to display in the EPR Bpectrwmj
at room temperature es isolated lines with g ., = 2,004 and
2,007 respectively. Relative integral intensity of the Al-cens-
ter was fixed by the broad line, owing to essentlally lower
intensity of the system narrow linss. iih

A poesibility of correlstion of intensities of Al-cen-
ter associated with alkalies and the hole ceater of O type,
reflecting hydrogen entrance in the quartz defects is dis-
cussed. The new methodological approaches dealing with the !
relative quentitative determinatiocn of intensitites of these
centers are discussed as well as the results of genetic in-
vestigations of the vein quartz (hydrothermal) and those
from pegmatites and the host rocks (granites).
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CUATN PERIODICLTY FAULTS IN PYROXEROIDS
i, Simong, Iis Czunk, F., Liebzu, ¥. Seifert,; Kiel, FRG

Chein periodicity feults (CPFs) (Czank & Liebau, Phvs.
Lhum, Minerals 6, 85-93, 1980) cre commonly observed in terre-
gtrinl, lunar and synthetic pyroxenocids. The devendence of
their occurrence on pressure, temperature snd cheumical compo-
#ition and the kinetics of the process of formetion and dis-
npnecrence hes been studied on gsynthetic pyroxencides of com-
positions FaSiOB and r.n'SiO3 by high resolution transmission
#lectron microscopy, and led to the following results.

The mnjority of ferrosi]ite Iil crystels, Jln[ ,,ﬂ,
pyrithesized at 2 GPa/1250 °C ina 1 h run, conteined & 1n rre
fiumber of CPFs of the type Ap = =2 and Ap 2+2 (4p = dif-
forence in the number of tetrahedra in the correct unit end
In the fault unit of the chain). After annealing such crys-
luls for 7 h at 2 CPa/1250 °C the overall concentration of
UPi's hed decreased and those left were of the type 4 p= o
with 4 p= + 2 domineting. After 70 h ennesling time CPl's were
nlmost absent. In contrast rhodonite crystals, lin, [uls 1%],
pynthesized at 1 atm and T > 1000 C had almost no CPFs,
sven after short reaction times (3 h at 1200 °C). From these
tbpervations the following conclusions ere drawvn: The form:-
flon of a stable pyroxenoid pol;morph mey take place via me-
tuptable states ol pyroxenoids contmining CPFs of the type

[ddp| & 2. The shorter the reaction time the higher the con-
fentration of CPFe. However, the chance to observe CPFs increa-
#on in aphroacning the pressure and temperature condifions for
N pyroxenoid phase trensformetion, CPFs which formed metastab-
Iy in one - component systems during erystel growth will disap-

HoRr ot high temperatures in very short times compared with
Mo peolopical time scale.
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O TMHE waTUKE OF CALCITE COLORATION
S« Stoynov, M. Tokmelkchieva, tofia, Julgaria

Properties of blue and yellow-brown calcite suiples taken
from some deposits conluining uranium miverelizetion huave been
studied. Parallel invegtigetions of transparent and white cal-
cite from the same deposits have been nede too. The present
work aims at clarifying the neture of caleite coloration.

A number of anslyses have veen carried out, such uae:
chemicel, spectrel, X-Ray, thermoluminescence etc. VWhen colou-
red calcite crystols are subjected to heating, they loose theiz
colour, which recovers after irrediation by ¥-rays. The spe-
cinl investigetions (ARF end track asnalysis) showed presence
of uranium, and thorium, and the neutron-activation enculysis =
elgnificent content of a number of rare earths elements. Elec-
tren-mzgnetic resonance revealed tne presence of ion-radicals
505 and COE , considered es mmin coloretion centers. _

As it is known, there is relationship between theriolumi
negcence and minerals coloration. Giving the rost differentia-
ted results, thermoluuincscence proved to be the best mcthod
among the rest ones, used at the present studies. At the came
time, the results show that the coloration does not depend on
mecnanical impurities. It is determined by the pointed colour_{
centers,uctivated by radiocactive elementis.
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NEBUTRON DIFFRACTION STUDIES OF STAUROLITE
¥, Tagai, Tokyo (Japan), W, Joswilg, Frankfurt am Main (FRG)
und S. Kekitani, Hiroshime (Japan)

A neutron diffrection etudy wes carried out to investiga-
o the statistical distributions of cations in staurolite.
The neutron diffraction is useful for the determination of
proton snd the distributions of some cations, which have si-
Wllsxr scattering factors on X-ray diffraction (e.g. Si/Al,
Al /Mg, Fe/Mn). 1363 inequivalent reflections were collected
nt 100K on & four=-circle diffrectometer (Kernforschungszen-
frum, Kaerlsruhe). After several cycles the least squares cal-
pulation (LSQ) the structure converged to an R-factor of 4.5%
{1ncluding unobserved reflections). The locations of hydrogen,
determined by Fourier-synthesis and LSQ, were essentially sa-
v with those of Takeuchi et al. (1972). They are nearly in
the face of ociahedre of A1(3A) and A1(3B) (notation by Smith,
1968). About 3.5 protons are statistically distributed over
il positions per unit cell (two sets of four-fold sites) but
the occupancies of protons in these two sete of sites are con-
slderably different;

P(14) =x=0.130(4) y=0.0 2=0.070(4) PP=0,38(3) and

P(18) =x=0.128(4) y=0.0 2=0.448(5) PP=0.48(4).

The population parameters of Al(3A) and A1(3B) are strong-
ly correlated with those of P(1A) and P(1B) respectively, i.e.
PPAl(jﬁ}-O.GS and PPAl(BB)'°°57'
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LLECTROWTIC SPRLUTOLLS GF LULFIDE wINBRALS -
THEORY AND ¥ il Lo
Deds Vaughon, Bimiiaghom, United Kingdom

The sulfide winexrals exhibit a rich diversity ia strue
turel cheuistry end in electrical, magnetic and other physi=
cal properties. Lodels based on mol¢cular orbital theory and
incorporating some elements of bend theory can be developed
to deseribe the diverse valence electron behavior in these
lidnerals., Quelitative models can be proposed on the basis of
observed properties and the models can be tested and rsfinaﬁ
using experimentel deta from i-rey emission and X~-rey photo=
electron spectroscopy, and quantum mechanicel caleculations
performed on cluster units which form the bssice building
blocks of the crystals.

Such models ave being developed for mejor sulfide mines
Tal groups including the pyrite-type disulfides, thiospinels,
and sulfides with the sphalerite structure, They lead to a
¢learer understanding of the physical properties, solid s0lus
tion runges gnd tuernodyneanic stabilities of sulfidesg, and
should enable ug yet anmeasured properties to be predicted.



¥ QUANTITATIVE Ll ndALOGTCAL ARALLSTS USILG

HOTRPEE Y e

N diciss, de Kraiilek, Uatrava, LoSa

omposed or six progran-olocks was

n systen ol programs C
#irst or toem

ftten for f-ray qua mtitaetive pnase anulysis.
AVAR/ gerves for the determination of ¢, concen-

the individusl couwpon=nis /j=1,2,.eeask/ of the
r this

Jly nrogred
mitions ol
leture using least-squeare procedure. Input data 1o
nre: measured values ol intensities Xq, XgeeeeXp
the sauple anbhlyzed and calculated
of tne diffraction li-

BoEsuLe
¥ diffraction lines o4
Bluece ol intensiiies b A 310 YJ2....1_P
Bp ol its invidual Lonronents. The Tollowing prograns /cal-
sd UIFi end DIFE/ calculate X-ray diffraction patterns /stan~
uwrd patterns/, i.e. determine Yig integral intensities and
Vo pogition of diffraction lines. ‘These progrums genergpted
librery oi stendard diffraction patterns, too, liodelling

Wl the diffraction patterns makes it possible to solve prop-
Juup related to polytypism, variability of chemicel couposi-
Ylon, effect of grain size, preferred orientation and overlap-
Bing peaks. The regt of programs serves Iox prepuring input
fute, Jor data transfer and joo control. Using tais system

B programs called AQFA, contents oi minerals in a number oi
wrtificial mixtures of kaolinite, mica, quartz; siderite,
gunrtz; keolinite, aclomite; quartz, kaolinite, calcite; cel-
olke, dolomite, siderite; chlorite, mica, kuolinite; quartz,
yiderite, mica, chlorite, calcite were determined.

The agreement of celculuted =nd real concentrations ol
mincrals was good if a correction for preferred orientation
‘Wi included into the culculation of standard diffraction

putterns.
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STUDIES ON THE LATITCE DISPCRDTON ARD SUBSTHUCTURES !
0F SHOCK LAELLAE TN DATURALLY SHOCKED GUARTZ LS

X. Xiaxde (China), C.3, Chao (USA)

Une unshocked and 9 nsturslly shocked single quertz
cxystal grains with 1-6 sets of ghock Jlawellde from Fhe Rieg,s
West Germany, and ine Leske Leovajirvi, Pimland, covering o
range from unshocked guariz with n_ =1.544 9 nearly coiplete=
1y glagsy quartz with N =1.461 bave been uged for X-ray pre-
cesaion and Laue investizations. Four of the shocked graing y
have preliminaryly been studisd under e transuission nlectron B
microgeope., 1

It ie found thet guartz having N, smaller than 1,539
shows intensive enigotropic cell expargion and luttice disor—
dering which wraduelly increuss as A, decereases. Shotk pres= .
sure for each of the prains has been quantitatively evaluvated U
on; the besdla of well expavsion data for gxperimentally uhoched(
quertz (Schneider & Hornemann, 1976) and the refractive indexs
shock pressure relatiouship (Stoffler, 1974). Residual tampe-”{
rature era eptimated by theraal expenaion (Sxinner, 196%).

Shweck induced lattice distortion of quartz is clearly
shown on both precession srd Laus photographe. It hsg also
been revealed by the Drecession photographs ‘that when the
shock pressure reamches higher then 10011 A1 #hd yuartz 5ruins¥
show Deuphine twinning.

On the basis of tremsmission electron iicroscopic in-
vestigations of 4 single crystal grains of shocked quartz dif~4
fering in refractive index, tbree kinds of substructures of
shock lamellae have been esteblished;

On the basis of above siated investigations, a model of
progressive deformation in single guartz crystals undexr shock i
hes been given as following: Unshocked single crystel
109-150kb, slightly distoried single crystal with lamellue |
huving closely spaced dislocetions ~500KD,, atrongly distor-
ted single crystal'with lamellae of rendomly oriented fine
grains of quortz —gég:zlﬁgbw residual bloecks of sliphtly
distorted single crystol with lamellae of eilica glass
-2§§EE+ silica gluss.
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ASBESTOS STRENGTH AND SURFACES

- Trics

Zoltel, inuezpolis, USA

The most conaplicuous propexrty cf ashestos fibers is high
strength end fiexibility. Ine same propertisa erve common to
fine wires whiskers and fibergless. The strength of thess
"fibers® is further cherscterized by a unigue dlameter depen=
dencet: their strength increases with decreasing diameter. The
most plausible explsnation eof this phenomencn, proposed during
the last 250 years, 1s that the strength-dianeter effect is

the stronger gurface fthan intexnsl etructure of the
increases with de-
creasing dians ior surrece siructure
to the strength of the fibere increases.

The first observetion on the diameter dependence of the
gatrength of wires was made by Petrus van Miisschenbroeck in
1729, and the firat guantitative expreesion releting strength

to diameter wes offered by Kaimersch in i1859. His equation was

extended to fiberglass (Griffith, 1921), inorganic whiskers
(Crowmn, 1933) and asbestos (Nadpornyi et al., 1965). Unfortu-
nately, this relationship could not 1

be proven by experiments
and was not supported by all sirengih-diameter measursments.
With the advent c¢f the eisctron microscope, it became pos-
gible to demonstrate that the surfaces of flbers have exceptio-
nelly low density of defects and thelr surfzce layers are more
resistent tv acids than their internal atructures. A modifica-

tion of Kermarsch's equetlion, to allow a finits depth for the
surface layer, matches all of the couple hundred aveilable
strength~diameter measuremenis, Althovgh neither of these cb-
servations may constitute definite proof the importance of ihe
surface structures in the unique properties of asbestos and.
other fibers sppears to be evident.
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NPOPNENMH ATTECTAUMM STANOHOB OTPARKEBMA B PYNEON MMKPOCKONWH
J.H, Banxscor, Mocxsa, CCCP

B nacrosmee apess CnewrTpNM OTPSEEYWA NONARNADTATO SONENEE-
CTRA DYNFHX WVEEPANOB HCCNONOBAHN JAME B BRAPMOM AVANASOHE IXWE
ponw,. Pacuzperue CHeRYPARRHONO AVANA3IORNA peske nosHmaer of’aw
nonyuwaeuoft REFOPMANFRE, KOTOPEA MOXET OHTE WCIOABIOBAHMA KAK EIA
PeNenNVA DPERAANFHX SANAY PyaROH MPRpDOCKONER, TAR E Jn8 MO2HA-
NEf EAM YPOUHEHWA ocofemmocrel smeprermwecko® aoHHON CTDYRTYDH. .

Coaganme WUNXPOCMERTPOROTOUETPOB ANH RCCASNOBRAREA OMTHUECC-
¥nx cno¥cre wmwepanoe ® ofmacrm 0,25 -7 wr me npegcrapamer
NPRANUORANBENY SATPYRRenal, YYWTHRAS BO3MOENCCTE COBPEMEBBOrC
OnTHYeCKROr0 UPRSOPOCTPOERMA. YCOBEDEEeECOTRORAHWE TEXHRER ordopa
MRFPONPO0 DYAENX UVFEPANOR ¥3 MARSOB UOIBONAET WCQISNOBATSH
ONerTPy NOrNOMEENA ¥ B Oonee mamanoBOrmEOBON mafpaxpacnofl ofmrac-
e,

Oxmaro mrr npopegeEmR FORATBERNX Fawepenril oTDAReNME B mE-
poxoit enerrpansmEol ofzacrm rpefyercsm coormercrayomEl wOMMIEERT
STOATOHOP OTPAXOHNEA, & CISORATANERFO, FEOOXONMMN B UPRSOPH EnA
NX arrecTanmME ® nepmogryeckofl nmpopepws .

Byfop warepRanoO® I8 FATOTOBNEHFSA WHA FOOTDAXADENEX 5STAN0-
nos (R = 20%) zocrarogHO MEDOK, Arsecranns TAXWX DTANONOB
SATADTAETCA B WAMODEHNH NOKASATANA NDSNOMISEWE C DOMONBD CHEeR-
fporommouerpa B mooneymmeMy pacwery amauennd R no dopuyne
fponenn, B ragecrpe OANOrC WA OCHOE EHX EWAXOOTDAXADMEX 3TANO-
HOD mpenraraeTcE BMCNOTEIOBATH HEAHNT /OOXACTE MPOIPAYHOCTH

0,26 =7 wx/,

Arrecranss STANOHOB OTDPAYONEX B ZVAMA3ONe sHazemmil

Il 30 +—70% mawdonee sPHPexTVANA ¥ TOTHA NPH WCTONBIOBANEN

AepransoroNuverprunolf onrmveorofft cxewmm mpmsopom.

Inn srrecranEm BNCOROOTPAZADEFX aranoros (R>70%) mamSo-

A0 npRTOZHN nTWMOOPH, EomOnmsyomme werom xmofiWOre orpaxewmms,

¥.0,. HOMEDAGTCH PONEUMEA Rz.

llpopenenne mawepemn¥ R B WuMEDCHN cCONpPE¥ENc © 6OXHMEME

FPYAROOTANE, MOBTOMY OPOME MOXYUATE PECHETHHE IMATEHWA Ry

AAN PTANOHOB, ONPEeREIAR EX OCHOBFNHE ONTNVECKNE napawerpN n,

K 2R 0 NONONID KOMMIOXCA NETOZOB, BRADYADNEX ¥ SANWICOME-

¥Pwuooxre, :
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THE SPECTRAL REFLECTANCE UF WILLERITE ( f#-Nis)
As Beren, Wien, Austria ]

The refiectance of millerite needles cut and polished |
rallel to 001 has been investigeted in air and in 0il imm
ion. Measurements in the 400-440 nm region reveel distinc: d
ferences from published values which suggest a continuous de
crease of R with decreasing ). In particular, there are ref-
" lectance minima at 430 nm in air, and, for Ry, elso in oil,

Calculation of refractive indices and absorption congtantas
shows that, for millerite, ng> n, throughout the visible par
of the spectrum. Above 450 um, the sbsorption constnnt show,

Aigher values parallel to[00.1], although the smallest Lie
distonce oceur verticaul to [0C.1] .
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I UTER-SUPPORTED OKE I'INERAL IDENTIFICATION
h#d,. Bernhardt, Hamburg, FRG

Ao information and identification system for ore mine-
#lo 1s presented. Thig system has access to quantitative data
fhpootral refléctivity, colour values, Vickers microhardness)
pell as to qualitative properties (e.g. colour, shepe, twin-
Mng, enisotrepy, etc.). In a step-wise procedure, a list of
@Btplible minerals and the degree of possibility is worked out.
0 pystem can be run on mini-compuiers equipped with a disk
B FORTRAN IV lenguage.




THE OPAQUE MINERALS FROM ISNCBAN (RERGSLAGEN, SWEDEN)
E.A.J. Burke, Amsterdam, Netherlands

The species diversiiy in the I8nghan deposit, wnich is
80 well-known for the iransparent minersls, ls slso found
among the opaque minerals. About eixty such ninérals (elementi
compounds, sulphides snd relsted minerals, oxides) have béen
found up $t1ll now; marcasite, cubanife, alkinite, pg-domeykif
koutekite, tetrashedrite, remmelsbergiie and guetnite are w
rals new for L8ngben. Pive moze el-mente (1z, Te, Ni, Co, Se)
have been added %o the list of more than 30 elewents which an
present in major guantities in et lsset one miueral species.
The observed sulphide esgociations are expleined by & progres:
eively decreasing sulphur activity and reducing counditions, &
trend generally observed in wastern Bergelagen. The exsclutiy
intergrowths between differsnt minersls show that the remo il
zation of sulphide-rich materiels took place at relatively
high temperatures. '

The occurrence of trace minerals of In end Teé supports
the alleged volcanrogenic origin of the lLéngban deposit.

396



MILEEALOGY AXD RECOVERY OF PLATINUE-GROUP ELEELNTS
FRUN Cu-Ni SULPHIDE ORES
bid. Cabri, J.H. Gilles Laflamue, Ottawa, Canada

The Cu-Ni sulphide depomits, discovered in 1883 in the
Hudbury area (Ontario, .Canade), have been imporfant producers
ol by-product platinum-group elements (PGE), Only three plati-
fum=-group minersls (PGM) were known till about 1974 (sperrylite,
michenerite, froodite) and recoveries of the PGL have been poor
relative tc the major metels. Detalled mineralogical studies,
published in 1976, revealed a totel of 13 PGM ae well as PGE
Molid eclution in ersenides and sulphersenides. By 1981, a to-
ful of 15 PGM were known and sufficient information on mill
products permitied metal balance calculationa directed towards
\nproving FGE recoveries, Hesearch on mill products has conti-
fned with ‘discovery oif fhree more PGM, for a total of 18, and
fintnl balance calculations will attempt 4o demonstrate areas
Where recoveries may be improved.
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LICKOHAXDNESS AND ARSENIC CONTENT OF PYRICE
fr. Gerudk, B, Fojt, %d. Kotrba, J. Zemcn, Lrne, GCouil

A aystematic examination of the physicael properties of
pyrites from the liovéd Ves deposit (Jeseniky, (.'zechoalovakin}l‘
reveeled ftwo kinds of the microherdness related to zoniug: no
recrystallized pyrites have highest values ir the central p
of zones (A 1400 VHL), while their edges are softer (. 950 VH
recrystallized and pertielly redeposited pyrites sre irreguld
ly zoned with 1220 to 1700 VHN. The detailed pettern of zonix
is considerably more complicated in detail. .

Chemicel compositions were determined by spectral anslysd
ard X-ray microanzlysis; the reletive highest contents of !;IEZ
are up to 1.3% in recrystallized pyrites ouly. Contents of €
i and Ag are very low (below 500 ppm), only Cu reaches va
of up to 0.2%. A comparison of microhardness (VHN) of the
exystallized pyrites and contents of As mukes 1t possible to
derive e negative correlation wnich reads '

H = 1651 - 334 As,
whnere H is the microhardness of pyrites in VIL and As is the ]
content of As in pyrites in %. :
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WULBLE REFLECTANCE SPECTRA OF SYNTUsSTIC FYRARGYRITES AS A
INCTIOK OF TEMPERATUKE AND SULPHUK FUGACITY: APPLICATION
NATURAL PYRARGYRITZS,

B, Cervelle, Paris, C. Maurel, Orleans, M. Pinet, Paris.
I'rance g

dyntheses of pyrargyrites a535b33 have been made under
Wifferent conditions of sulphur fugacity and erystalliza-
Mon temperature, Specular reflectance spectra (400-800 nm)
Wive been carried out on polished sections and have been
Wruneleted into terms of echromaticity coordindtes. This
ftudy indicates that optical properties, in particular the
doninant wavelength Ad, are primarely controlled by crys-
fullization temperature rather than by sulphur fugacity in
the synthetic system.
Ar application of the correlation Ad = £(7°C) (confi-

dence coefficient 99%), in natural pyrargyrites of various
'urlﬂins and without chemical substitutions, allows their

dlneeification as a function of their genetic origin.

399




QUANTITATIVE BASES OF FISUﬁL OKE MICROSCOXY
T.N. Chvileva, M.S. Beusmertnaya, Moscow, USSR

1. This report is a further development of statement ma-
de by the authors at the XI IiA Congress in 1978 at Novosi-
birsk. The main volume of mineralogical studies of ores l1s
always attributed to visual observation in reflected light.
At present technicunl level the visual microscopy categories
may be snd must be expressed in strict guantitetive form.

2. The authors have made the colour table of the wain
diagnostic properties of ore minerals in reflected light
which are used in visual microscopy. The minerals of the tab=
le are systematized in sequence of decreasing values of vi-
sual ¥Y{max) obtained at colour calculation. The quantitative
characteristics of the main optical properties: reflection
(the whole curve is presented), bireflection and colour are
obtained by the authors from results of microreflectomeiric
measurements. The table includes 300 mineral species (pred
nently native elements, intermetal compounds, sulphides, se-
lenides, tellurides and sulphosalts) and represents compact
visual determinative tables.

3. The authors propose to use not A = 589 nm or A = 546 .
as it was accepted, but A= 554 nm for quentitative characie=
rization of the main optical properties observed in white
light visually, because the humen eye is the most sensible
for radiation with the wave length of 554 nm.

4. The colour characteristics of 250 minerals are calcu=
lated in the system of B, )\ and p. The colour charts are A
relatively to A end C sources of white light.
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BIE L ICHUSCOPIC STUDIES USING THRE GENERAL THAGE

PROCESSTNG SYSTEM (GIPSY)

Wlt. Craigz, R,k, Haraslick, R.H. Yoon, T.Ch. Pong,

G0-4in Chol, Blecksburg, U.S.A.

The General Imape Precessing System (GIPSY), an interacti-

# noftware peckage operating on a VAX 11/78C computer, is

ing used in the microscopic enalysis of ore minerals and ore

lextures. Imeges of ore minersls fron 35 mm film or from a

oroscope mounted television camera are digitized in an array
pixels (100 x 100 to 5000 x 5000). inalysis may be carried

BUt on a pixel-by=-pixel basis or on the basis of & segmented

piige in which regions of similer characteristics are clagsi-

#d into individual mineral grains. Identification of diffe-

Nt minerals is based upon relative velues of quuntitative

#lloctance measured in white light or at eny preselected wave-
WNgth which allows for adequate digtinction

II8Y permits the quantitative measurenent of
Mioluding serial distribution, size distribution, shape analy-
#, azimuthal determinetion, and mineral occurrence. Lxamina-
#lon of beneficiation products Permits measurement of the deg-
#8 0f liberation of ore minerals from gangue minerals. dequen=
Mol dmages of polished sections as they ere cut and polisied

W soversl levels allows the generation of three dim.nsional
Wy of the ore minersl textures,

between minerals,
many peremeters
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COLPOSITIONAL SIGHATURES I SOnE ATPALACHIAN
GOLD OCCURRENCES
J«R. Craig, T... Solbexrg, Blacksburg, U.S.A.

The gold flelds of the central Appalachians were the
first known precious nietal devosits in lorth Americe and ge
as the continent's primary source of gold in the first half
the 19th century. Gold occurs in uydroinermel quartz veins,
giliceous sinter deposits, in stratabournd msssive sulfide ore
and in placer deposits. High precision electron microprobe &
lysis hes revealed discrete compositioral fipeness "signatu
for verious localities. These signatures and copper coatent
provide a means of identifying original sources for placer go
and mey prove useful in distinguishing genetically different
types of deposits from one enother. The fineness ranges [
approximately 550 to nearly 1000; copper substitution is pe
sive as fineness increases. Thus copper contents are near
ways less than 0.10 weight percent if fineness is below 800,
but copper contents may rise to 4-5 weight percent if finene
exceeds 900, Significant lesvels of copper countamination m
cur in the surface layers of polished gold if copper mine
are also present in the sauple; hence surfrce etching is nee
sary to insure that contamination is avoided. Mercury is
ly present in very minor quantities, but localized concentra
tions found on placer gold particles apvear to have resulted
from mercury losses at former aualgametion operations. One
ten micron thick gold-enriched rims are occassionally found |
placer perticles. This enrichment, which apparently results
from preferential removal of silver by stream waters, may be
promoted by the presence of mercury.
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"HE wICKRUSCOrIC STUUY UF GUOWTH FEATURES Ih AFPALACHIAN ZIKC
DEFOEITS

J.i. Craig, T.N. Solberg (Blacksburg, U.S.A.),

b.d. Vaughen (Birminghem, United kingdom)

Cerbonute nosted (lissiselppi Valley-Type) zinc deposits
vtocur in the Cambriasn end Urdovicien bede of the central por-
tlon of the appalachian Velley end Ridge Province, Sphalerite
mineralization occurs primarily as crustiform coatings on, and
an interstitial fillings in, collepse breccias which have for-
mec as a result of limestone solution. Fyrite is nearly always
present; gslena, marcasite, and chelcopyrite are local and ge-
nerelly very minor. The sphalerites appearshomogeneous when
studied in polished sections using conventionsl reflected light
mleroscopic techniques, but examinetion of polished slabs and
doubly polished thin sections reveals that micron-to centime-
tor-sized growth features are commonly present. Growth banding
Mny be expressed in sharply bounded or diffuse zones which are
flefined by color, grain size, and/or solid and liguid inclu-
wlons. Sphalerite colors - black to red to yellow - generally
do not correspond with the iron (which renges from O to about
4.5 weight percent) or cadmium (0 to 0.5 weight percent) con-
tents, The darkest zones often contain disseminated hydrocar-
bon, pyrite end chalcopyrite inclusions. Individusl growth
lnnds or sequences of bands muy often be recognized over con-
#luerable distances and thus provide a means of stratigraphic
forrelation within the ores and of tracing the routes of flow
Of the transporting fluids.

403




CHEMISTRY OF CHrUWIToS IN L= AND LL=-CHONDITIC MeTEOAITES
A. E1 Goresy, lieidelberg, IFiG

Bunch et al. (1967) report that correlation between chro-
mite composition and clapsification of equilibrated chondrites
becomes evident if major oxide contents mre compered to the
iron oxide content of coexisting olivine. During our detailed
study of the new chondrite Usti ned Orlici (L6), it became evi
dent that the cation relationships of chromite is & function
of both ?102-content and the concentration of ?e3+ of the c
mite (Bukovanska et al., 1981). In order toc quantity the in-
fluence of these two factors on the equilibration of chromite
with the coexisting silicates, a detailed study of L- and LL-
chondrites was initiated. Numerous chromites in the chondrites
Aumale (L6), Arriba (15), Benton (LL6), Chandakepur (L5), Cha-
teau Renard (L6), and Ensisheim (LL6) were studied with elec-
tron microprobe.

Three important features, not observed before, emerge
the present investigations:

1. Al/Cr ratios do mot indicate an Al/Cr substitutional
relationship. This feature is different from the behaviour of
chromites in igneous rocks, lunar of terrestrial.

2% T14+ und F03+ display an inverse substitutional rela-
tionship. The data points plot in a quadrilaterel with a nega-
tive slope with high average Fe3+'in low Ti-chromites and low
average Fe>' in high Ti-chromites. )

3. The Fe®*/ug?" substitutional relatiouship is 1likewise
Pe’* a function of Ti0,-content of the chromite. The substdtu=
tional relationship for Ti0,-poor chromites displays a stecper
slope than for the Ti0,~-rich chromites. This is exactly the
inverse relationship compared to lunar spinels. Our date indi=-
cate that chromites with various Tioz-contanta in the same me-
teorite equilibrate differently with the coexisting olivine.
Degree of equilibration of every chromite will depend on
1) Ti0,-content, 2) F32+/M52+ of the individual chromite, and
3) on oxygen fugacity during equilibration,
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POWAKRDS INFHOVED KEFLLCTALCE LoASURESENTS WITH THE
MICHOSCOrE THOTOLLTER

y,0. Embrey, A.J. Criddle (London, England),

i, Piller (Oberkochen, Germany), K. Caye (Orléans, France)

Ore microscopiscts hove observed that the measured reflec-
funces of the smmc minerel may differ when they are made with
ohjectives of different magnifying power.

Experimental anéd theoretical studies hnve been mede of
Lhe effect of progressively incressing the departure from nor-
minl incidence of the illumination, using objectives of rising
fumerical aperture. The contributions of Rs and Rp components
to the intensity of the reflected conical beam have been compu-
ted by numericul integration, for both plane glass ond prism
11luminstors.

Results for various combinations of aperture, reflectan-
pe stendard, snd test surface ere reported, and suggestions
nre made Tor ortimising measurement procedures.
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MICKOSCOPY APPLIED TO BENEFICIATION OF ALJUSTREL ORES
0. Gaspar,S. lamede de Infeste, Fortugal

Aljustrel (southern Portugcl) is one of the large vol
nic sedimentary massive sulphide deposits in the Iberian Py
Belt, Traditionally thec pyritic ores containing over 44 % S
less than 5 % total Cu, Pb and Zn are regarded as sulphur ore

Reserch programs aimed at the complete utilisation of
ores have been carried out in the lest few years. Ore microsi
py has been used interpreting the ore-dressing problems con
ning the recovery of bage metals. Speciel attention has been
paid to the textural and structural properties of the ores in
order to determine the liberatlion velue of the valuable minex
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UUUAL OHE KINLRAL ASSELBLAGE FROM THE IZOK LAKE
BIT NORTHWEST TERRITORIES, CANADA
o', Harris, Ottewa, Caneda

The Tzok Leke massive zinc-copper-lead sulphide deposit
# located about 215 miles northeast of Yellowknife in the Dis-
Plot of Mackenzlie, in the Northwest Territories, Canadea. It
gours in Archean metavolcanlie rocks of the Slave structural
Yovince of the Canadien Shield. Field and petrographic studies
I' the depéait have indicated it is a stratebound volcanogenic
puive sulpnide deposit, metamorphosed to mmpaibolite facies.
Phe ore body differs from other gimilar deposits in the Archean
Jooks of the Cenadien Shield in thet it has con ebnormelly high
M¥arnge Zn content, a higher than averaye Cu, b and Ag con-
dont. The major ore minerals sre sphalerite, chelcopvrite, pPy-
¥lts, pyrrhoftite and mognetite with minor to trece tetrahedri-
bo, pyrergyrite, pudmundite, two unidentified gulphosalts, me=
lapliinite, bournonite, boulsnpgerite, cosalite, nuffieldite,
Miannite, acanthite, sternbergite, native silver, native bis-
Muth, electrum and dyscrasite. The principal mineral sources
Mre chalcopyrite, gelena, tetrahedrite end electrum.

Microprobe anslyses of chelcopyrite indicate that it con-
tnins 500 ppm silver, the gelena contains up to 1.7 wt. per
ent ig and 3.3 wt. per cent Bi end the tetrahedrite contains -
up to 31 wt. per cent Ag.
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CONCERNING THE SYSTEMATIZATION OF INTERMETAL CLASS MINLRALS
0.E. Joushko-Zskherova, L.N. Soboleva, D.K. Scherbatchev,
R.D. Koulitchikhina, Moscow, USSR

Basing on study of the composition and properties of a
great number of natural and artificisl combinations, we consi-
der the possibilities of more rational systematization of im-
termetal class minerals. The basis of systematization is the
type of bond in the mineral, which is estimated by it® con-
ductivity degree. This property, which stend in one row with
such properties as resistivity, thexrmoelectric power, Hall's
constant etc., can be estimated by means of optic constents:
dispersion of reflection coefficient, index of refraction a ‘
absorption and also by the velue of dislectric penetrability

According to the mentioned studiea of these properties,
we suggest to attribute to the intermeial class combinatianmll
of the next metals Pd, Pt, Fe, Cu, Pb, Sn, Hg with each other
from ABB to A233 and combinations of these metels with semimes
tals: As, Sb, Bi, Te from kgx to &12. The ccmpounds of the com
position from Agx to AI2 are attributed to the intermetels,
when X component is represented by bismuth (and partially isos
morphic tellurium) and entimony, whereams the compounds of the
composition from Agx only to AX do when X component is repr
sented by arsenic charscterised by the lesa expressed met
properties.

The maximum number of intermetallic compounds is typical
for Pt and Pd. Tae more diverse and complicated chemical com=
pounds are due to the intermetals of Pd, which form, mainly-'
three and more component compounds. Intermetasls of Pt, Bi, Te
are predominently three and two component minerals. Interme-

tals of Hg, 8b and As, es a rule, possess the two component
composition.



OURAYITE FROM IVIGTUT, GREENLAND: EXSOLUTION PHENOMBNA AND
POSITION IN THE SULPHOSALT SEQUENCE

He Kevun-Mdller, Lyngby and E. Kakovicky, Copenhagen,
Denmark

The highest ¥nown lillianite homologue, ourayite (N=11),
was found in the sulphoealt material from the cryolite depo-
nit at Ivigiut, S. Greenland. It occurs in the topaz=-fluorite
rock together with berryite, aikinite, galena, pyrite and
chnleopyrite. The platy to mciculer crystals contein very fi-
e lonticuler hodies of an exsolution product, too fine for
an independent microprobe analysis. Microprobe data supgest
that the metrix represents ourayite with 69.6 at % of the
Ak-B1 substituted end membsr, the exsolved lamellae are Pb-~
riclier (ourayite with less than 64.7 at % of the Ag~Bi end
member) and the bulk composition before exsolution was close
to ouravite (68.5). Single-crystal x-ray photographs show
that the principel phase ia orthorhombic, Bbmm (Bb21m) with
8 13.49%, b 44.17% and ¢ 4.05%, wherens the minor phase, al-
ho orthorhombic, hus & primitive unit cell, Pbnm or an21
which has a significantly shorter & axis (13.15%) and the
b and ¢ axes identical to those mbove. Tt is the first exso-
lution of this kind described for the lillianite homologous
#erias, otherwise being typleal for' the andorite series.

Gugtevite (74.9), vikingite (70.2), eskimoite (69,6)

And ourayite (68.5) display approximately the seme (Ag+Bi)
/Ph ratio. They occur separately but in similar, late and

. Flneprained sulphosalt- galena asgsociations. Thus, they sug-

" gunt that an interesting geochemical development was taking

pluce in the late formation steges of the Ivigtut cryolite

Hnposit.



THE FORMATICN OF PYRRHOTITE-FERTLANLITE IRTERGROWIHS:
A EECHANISTIC APPROACH TO ORE TEXTURES
D.P. Kelly, D.J. Vaughan, Birmingham, United Kingdom

The study of phase equilibria in ore mineral syetems has
considerably clurified the interpretation of ore texturee. Ho=
wever, this approach has severe limitations because phase equiv
librium gtudies provide an incomplete picture of wineral beha=
viour, characterizing only the final equilibrium state. In na-
tural systems, the mechanisms and rates of reactions will have
an importent control over the textures produced. These factors
ere being investigated in a study of part of the Fe-Ni-S sys-
tem particularly relevant to massive nickel-iron sulphide ore~
bodies. The kinetics and mechanisms of pentlandite (Ni.Fe)gsaﬁ
exsolution from the monosulphide solid solution (ggg,(Fe,Hi){"
are being studied by synthesis and annealing experiments, to-
gether with an examination of the compositions and textures of
natural pyrrhotite-pentlandite intergrowths from a variety of
ore deposits. Initial results from isothermal runs at 400°¢C
suggest heterogeneous nucleation of pentlandite ar defects in
the mse matrix, in particular grain boundaries, to be the most
favourable mechanism. Textures produced include pentlendite
“rims" along mss grain boundaries, orientated bladed lamellae
and lobate blebs penetrating from grain boundaries and finer,
bladed, lemellae orientated en echelon along small fractures.
Reaction rates are dependant upon the metal : sulfur and Fe/Ni
ratios of the original mss composition. Homogeneous nucleation
producing orientated pentlandite lamellae within mss grains '
requires longer times and/or higher metel:sulfur ratio. Inter-
pretation of the intergrowths produced by cooling in the nafug
ral ores will be discussed by relating the controlling factors
for their synthetic analogs to a simplified time-temperature
transformation model for the natural ores.
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EXANINATION OF RBFLECTANCE SPLCTHA OF OFAQUE i INERALS
#Y FATHEMATICAL PROCESSING

Y. lovechev, S. Streschimirov, B.Rangelov,

I. Pavlov, Sofia, Bulgaria

The necessity of introducing mathematically correct cri-
teria for mssesment of reflectance spectra calls for improving
the methods for interpretation of data obtained by choosing
proper computer processing methods. This approach facilitates
the usape of reflectivity for mineral determinetion and clari-
fies the comnnection between some optical propertiies, the chemi-
onl composition and the mineral structure.

Symmetry, reletivity and trensitivity of reflectance cur-
Vas were used as proper criteria for their comperison. The mo-
de of influence of trace elementa as well as the polishing of
the samples end the spectral senpibility of used photomulti-
pliers on the shape of the curves of some opague wminerals have
been determined. Conclusions for the necessity of using limited
vonditione for the length of the wave interval measured, for
lormalisation of the experimental data and larger probation of
different computer programmes have been drawn. It is shown
thut the methematical processing facilitates the determination
of isotropic minerals on the basis of comparison between the
finlytical form of the dispersive curve of an unknown mineral
nnd mineral standard. Some peculiar features concerning the

inthematical processing of anisotropic minerals are also men-
tioned,
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NEW METHOD ELABORATIONS IN THE SPHERE OF MINERAL
MICROHARDNESS
S.,I. Lebedeva, Moscow, USER

Investigation of the elastic-plastic parameters of the
minerals is a new branch in the study of physical-mechanic
properties of the minerals with the help of instruments deves
loped on the basis of microhardness device. In methodic e
cern this is obteining and interpretation of diegrams refl
ting kinematics of microdeformations which take place in the
mineral during the process of pressing, reteining and unlo=
adding of indentor. The kinematics diagraem drawn in the coor
dinates "loading - depth of sinking" represents peculiar 1
of elastic-plastic hysteresis whose dimensions and conf ?_'f
tion depend upon physical-mechanical properties of the m
rals. The author and some other investigators have develop
new methodic ways of calculation using strength characterisgs
tics diagrams on the basis of one micropressing. The firat X
sults have been reported by the suthor et the XI IMA Con ]
in 1978. At present elastic-plastic constants are obtained
for 50 minerals from different classes of hardness (from 2}:
to 1400 kg/mmz} according to author's and bibliography deta
They are divided into four types: I - elastic ( 1 ?Kel' >
II - plastic-elastic (0,75 = Kel_>0,50). III - elastic-
tic (0,50 >K61'> 0,25), IV = plastic (0,25 > Kel.> 0) on th
besis of elastic-plastic coefficient values.

The new constants ere supposedly of great interest becs
se they mey be used not only for mineral diagnostic but alsi
ag technologicel characteristics.
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AVPLICATION OF THE RAMAN MICROPROBE TO THE STUDY

OF SYNTHETIC SPINELS AND NATURAL CHROMITES™

J.M, Malezieux, J, Barbillat, B, Cervelle,

J.P. Coutures, M., Couzi, B. Piriou, Villeneuve, France

A possibility of studying the Raman effect for minerals
"in situ" is now offered by the Raman microprobe™* which pre-
ponts the two following characteristics:

- the ability to produce a ponctual illumination: the si-
go of the laser beam impact may be as narrow as 1 jm.

- a wide aperture optics permitting to catch the diffu-
ped light.

The spectra obtained from synthetic spinels belonging to
the series chr204 - llgA1204 and reCr204 - P931204 displey no-
ticeable shifts for some frequency bands and particularly a
mnjor shift of the high frequency bend corresponding to the
Ayg mode. This displacement is comprized between 6390 em™! for
the Cr end member and 770 cm™' for the Al one. The difference
in the excitation frequency for this band is exactly the same
for members of both series displaying comparable Cr and Al
vontents. An identicel phenomenon is shown by the spectra ob=
tained from natural chromites of general formula (Mg,Fe)
(Al,Cr,Fe)204. We have thus correlated the location of this
ligh frequency band with the ratio Cr203/(cr203 + 11203) of
snch member belonging to the synthetic spinels series and each
natural chromite sample.

On the ground of the hypothesis that spinels belong to

‘the Fdjm(ogl spatial group, the group theory predicts five Ra-

man vibration modes: 113 - Bs + 3 Fzg. Though these predic-

tions are confirmed by experimentation on the lIgAlaO4 spinel,

this is not true for the other members of the H331204 - !lgcrzo4

and FeA1204 - recz204 series as well as the natural chromites,

the spectra of which show a number of bands greater than five.
The problem of assigning the banfs to the diverse vibra-

Llons modes is solved for the Ayg mode and for two out of the

g Pag modes. The attribution of the remaining modes Just as

the explanation of the additional bands should be solved throught
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the examination of the syathetic series Pc&lzq‘ -
snd rccrzo‘ = Mglr,0,.

# This work was carried out during the C.h.R.S.
"Geochimie et Wetallogenie" project: "Cristallo
dea Chromites".

= Realized in the C.N.R.S. Laboratory of Dr Delhaye,
Lille 1 University
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VAKIATION OF REFLECTIUN, MICKORARLNESS AND PARAMETER UF UNIT
UELL OF ALABANDITES ACCORDING Ty THEIR CHEMICAL CUMPUSITIUN
$1. MBnkov, Sofia, Bulgaria

In Bulgaria alabandite is found in six lead-zinc hydro-
thermal deposits of Rhodope polymetal province (Rouen, Shapka,
4irni kawlk, Belevitsa, Hetlikovo, Iurukovi kolibi) and in man-~
ganese sedimentary deposit Obrochishte, Varna district.

The quantitative X-ray microanalyses suggest that the
alabandites of the Rhodope deposits are typical ferroalapandites,
containing Fez* from 2,85 to 5,50m. The alabandites from Cbro-
chishte are pure knS and contain 0,10/ Fe. The variations of the
chemical composition along the line Mn’¥ - Fe°* lead to changes
of the reflection, microhardness and the parameter of the unit
cell. The alabandites of Obrochishte have highest microbhardness
(<64 kgfmmz), lowest reflection factor and a = 5,17 A. The Rho-
dope ferrvalabandites have lower microhardness, higher reflecti-
on factor and a from 5,207 A to 5,272 A. In conclusion it is ne-
cessary to point out the following properties and parameters of
alabandites which are their important features:

- steel-black colour typical for all alabandites of high-
temperature hydrothermal deposits and grass-green colour for
thouse of sedimentary type deposits which do not contain isomor-
phous Fe.

- high Fe content iup to 5,350k ), minimum microchardness
(154 kg/mmz} and higher value of R,typical of ferroalabandites
in hightemperature deposits; lack of Fe, high nicrohardness
| 264 kg/mmzl and minimum reflection value, characteristic for
typical sedimentary alabandites.

- presence of chalcopyrite lamellas andregular triangles
in all ferroalabandites, resulting from disintegration of so-
Lid solutions. The pure alabandites are optically howogenous.
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STRUCTURES AND TEXTURES OF OneS FROM ATASU DEYOSITS AND
THEIR ROLE IN INTERFPRETING THE Ok GENESIS
N.i. litrjaeva, Alma-ita, USC

The stratiform deposits of lesd, zinc, copper, and otheém
metals are widespread in Kezakhsten. The ores of these deposit
a8 everywhere, beer the evidence of the syn~- and epigenetic
character as regards the hoat rocks. In spite of the fect the
stretiform deposits end regions of their developuent for a lou
time have been the object of detailled geologic study, the prob
lem of their nature remsine unsolved, especislly the problems
of the genesis of the deposits and the ratio of the metalliza=
tion of various types developed within the deposits. The re=
gions where such ratios are distinctly recognised, sre rare;
but it is the study of them that makes it possible to recon=
gtruct the mechanism of ore-formetion and to reveal the nature
of metallization. The. deposits of the Atasu region in Kazakh-
stan known as the atasu-type deposits, are uselul in this res=
pect.

The atasu-type deposits are charscterized by the comb &=
tion of iron-mengenepe and barite-zinc-lead ores within the
single ore fields. Ore formation was rather complicated and
longterm here. Based on geological and mineralogical studiast (
this process is divided into the three successive stageas:
(1) hydrothermal-sedimentary, (2) hydrothermal-metasomatic,
and (3) late hydrothermsl, primarily, veined, The ores of dif=
ferent stages differ in composition and structurs.

The depoeition of the iron, manganese, zinc, and, to le
ser extent, lead ores is mssociated with & hydrothermal-seﬁi-;
mentary stage including sedimentation, diuzgenesis end generali
me temorphism, The ores are characterized by bedded structures,
and the trauce of the consedimentary tectonic movementa (sli---
ding, brecciation, subsidence, ect.) are often observed, The
primary ore textures are rarely preserved but by their relicta
one can judge of predominant deposition of ore minerals in th
form of gels.

Hydrothermel-metasomatic ores (sulfide lead-zinc ones
with quartz and barite) have messive, banded (inherited), mot=
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tled, and impregnated-streaky structures. Ore minerals tform

orystoclline-granular eggregates, the structure of wnich suggest
the successive deposition of gulfiades from ore-forming solu-
lions. The siructures and textures formed duriug the epigenetic
metaliization in the coutour of hydrothermal-sedimentary ores,
nre widespread.

The structural-textursl eunlysic carried out mude it nos-
Bible no% only to reveal the main peculurities of the ore-de-
positior process at ench stege but also to trace the trausfor-
mution oI the ores formed earlier under the influence of the
new portions of hydrothermel sclutions,

A7 1th General Meeting IMA




CRYSTAL-CHukICAL PARANEPErS CULTHOLLING THE MelLllKGTAKCYH
VALUES OF ORE MINELALS AND A PROFOSED SCHuME FOR THoIR
IDENTIFICATION

F.M. Nakhla, Cairao, Egypt

Reflectance veluss of ore nineralis, aither in white or
monochromatic light, previously published by several authors,
have been found to be mutunlly releiza wiiL t‘helr chemical,
crystal and structural poremeters. Among 'ne¢ mnuat importent
primary factors controlling reflectance velucs sre the 1on£¢.
radii of metallic cations, nuiure of aniong, solid wclutions,
crystal structure and molecular volumes of ore minerals &au k-
well as the electronegativity of their dominant metellic c-ﬁt
stituents, |

The increase in ionic radii of main cations is usually
accompanied with an increase in reflectance values of the qg?
minerels. Nature of anions seems to have an important effect
on intensity of reflectance. Solid solusicuns and ionic sub-
stitution may either have & slight or considerable effect on
reflectance values of the steichiometric minerals. i

Nature of chemical bonding is a dominant factor in detexrs
mining reflectance intensity of polished surfacee, Minerals
possessing covalent and/or ionic bonds, associated with a
strong tendency towards metalloid bonding, usually heve high
reflectance ranging from about 40 to 65 per cent., On the other
hand, ore minerale characterized by ionic and/or covalent
bonds, associated with weak metalloid bond, ususlly have low
to medium reflectance values ranging from 10 to eblout 30 per
cent. '

On plotting reflectance data, in white light, of about
150 ore mineral species, apasinst their molecular volumes 1t
wag revealed that ore minerals are segregsted in three distine!
zones, each of which has common physical, chemical, ovptical
and crystal structure properties. Also, ithere is en intimate
relationship between electronegativities of wetallic elements
and the reflectance values of their ore minerals, This rela=
tionship has been adopted for establishing & proposed scheme
of ore minerel identification on the basis of their chemical

composition, opticel and reflectance characteristics.
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POl AYPLICATIONS OF AUTOQWATED ORE KINLKAL IDENTIFICATION
Y FHOTONLTRIC METHODS
¥, Simpson, J. Lambert, London, United Kingdom

sutomated ore mineral identification techniques based on
bije NISOMI System are now routinely used in the Institute of
feological Sciences. rRapid minerel identification is possible
with minimal intervention by the opexastor once the sample is
londed. The various opticns availeble ere discussed. By these
muticds it is possible to obtain high quality optical identi-
flcation criterie in a time scale & at an oversll cost which
would ustify greater use of these metaods in industry and re-
uearch.
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A SILVER-RICH FAHLORE - SPHALERITE - GALENA - BISKUTH
ASSOCIATION FROK AELANTAN, MALAYSIA
E.r. Stuapfl, Leoben, Austria aud L.C. Gun, felpoorlie,

Members of tha fahlore group with silver contents ¥
from 7 to 61 % occur with spheleirite, pulens, pyrargyrites
rite, cosalite, gelenobisiuthite and srcenopyrite in tae @i
tabound licnson Lode silphide deposit, North inlantan, gl
The orebody forms part of the voleano=-godinentary FaleoZolé
guence of low metanorpnic grade within the Central Jelt of
Leluay reninsule. iicroprobe anulyses hive revealed the LI
of six major compositionzl groups defined by the predomin
of Sb or As, and Ag contents of <20 wt %, 20-46 wt.bo, and
>46 wt, 4. Compositions vary within polished sections and

to sphalerite, which curries 1-11 wi. % ey und galena witlg
to 5 wt. % Bi, lieasurenents of spectral reilectance of 4ng
veal a weak, but distinct reletionship between Fe-contents
R, The compositional ivhomogeneities observed in mejor opague
components of the deposit sre interpreted r5 tuc results of
position from submarine hycrotherial cystems on the seufloo:
later greenschist facies metumorphism was not sufficient to
achieve equilihration of the miner.l association.
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LXSOLUTION TEXTURE OF CHALCOPYRITE AND WITTICHELITE IN BORNITE
AND SOLID SOLUTION FIELD OF BORMBITE IN THE SYSTEM Cu-Fe-Bi-S
A« Sugeki, A. Kitakaze, K. Hayashi, Sendai, Japan

Chelcopyrite nnd wittichenite occosionally occur together
ne exsolution products in bornite. For instimice, bornite from
the Ohbpri miney Yomppuchi Frefecture, Japan hes double letti-
ge-formed lamellee of cholcopyrite ernd wittichenite orientated
parallel to (1CL) eund (111), ~2ni (332) or (322) of the host.
denting exveriments revenl thit these lmmellpe hove formed by
gxsolution from bornite s#ulid selution during cooling at tem-
perctures below 450°¢. Thus, it is thought thot bornite can
gontain feir cmounts of bismuth in eddition to iron &t high
tenperature 28 o solid solution,

To contirm the golid rolution field of bornite in the sys-
tom Cu-kFe~3i-L, bornite solid solution has been synthecized by
hydrothermal methods, employing thermel gredient trensportation
in eumonium chloride cqueous solution. The bornite solid solu-
tions produced et 420°C and 300°C contuin meximum values of
17.2 ond 11.4 wi.5 31 snd 17.6 end 14.8 wt.j> Fe reapectively,
and cover a compcratively wide srea. vhen bornite with Cu 54.5,
¥e 7.0, Bi 13.80u:d 5 23,8 wt.i% (Cu4.ZQEeU.?uBiU.3?S4.14) syn-
thesized et 420°C was aunealed ot 3CCYC for 12 hours, wittiche-
hite exsolved as lamellae in uornite. In the system Cu=re=51i-8,
bornjte solid solution egpocintes with chulcopyrite, interre- =
dinte colid solution, rhoge C”S.4ye?.zﬁi1u.8522' cuprobismutite,
nulundemite, covellite, phase cughiﬁe and biesuth at 42000, and
nspembles with chalcopyrite, witticaenite, nukundenite, covelli-
te and biswuth et 300°C,
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ACOUSTIC MICROECOPY OF POLISHED ORE SLECTIONS
A. Thaer, Wetzler, F.R.G.

Kecent developments in the field of acoustic mirec
will be described. New technical principles permit = la
regolution comparable to that of light microscopy. The
cal nature of sound offers information on elastic prop
of the samples under examination, even below the surfa
complementary nature of information with respect to 1
microscopy, as well as specific advantages of acoustic
roscopy concerning its application to ore microscopy
discussed. I'resent developments &nd potential applicat
of photo-acoustic microscopy will also be briefly refe



PUCHNICAL PROSBLEMS ARD INSTHUKSHTAL SOLUTIOMS FOR MICROSCORY
AUD HICROPHOLOMETHIC KEFLECTALCE HEASULSILNTS II Ths ULTRA-
VIOLED? SPECTRAL IANGE

A. Theer, VWetzler, F.R.G.

cualitative and quantitative UV-microscopy require spe-
gial light sources, U¥-trasusperent optics of the illuminetion
and imege~forming microscope components as well as UV-sensi-
Live image convexting equipnent and (or) detecting means re-
spectively, Upecial problems related to beam-deflecting ele-
mente, available objectives, spectral filtering, measuring de~
vices and correction of meesured reflectance spectirs will be
discusged and instrumental solutions presented. Some examples
for extending known spectiral reflectence curves in the visible
ppectral range to the ultraviolet range will be given.

423




REGIONAL !.IELRALOGY OF T L. PALLOGEITC LUCVILCE OF
BoRGSLAGEN, CRWTHAL SWEUEN
MuA. Zrikrzewski, Amsterdem, letherlands

Ore microscopic observations on 160 sulfide occurrences
in the Proterozoic province of Bergslaren have shown that al
with the main eulfides (pyrrhotite, pyrite, sphalerite, chale
pyrite and gelena) more tasn 120 sulfides, sulfosalts, natin
elements and alloys occur in minor amountsg, This wealth in
ral species is due %o the complex polymetanorp iic distory of
Bergslefsen and to the many elements present in the pre-exi
voleanogenic ores. The elements found in major quantities in
at least one mineral species form two idatinct element magsoe
tions: Po-in-As=-Ap-Sb-Sn-Hg-Cu end Cu=Ag=Co=Ni~Bi-llo=Zn-Fh-; :
Ag-Se-Te, The recognition of thnese eusdcletions provides a bas
cis for a new geochenical classification of ore deposits and
occurrences in Bergslngen, The spatial relations between the
different types suggest a common source of hoth element asso~

c¢iotions, The possible genetic models of differentiation are
discusged.
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IOPEPXHEOCTHOE BAKYYWHOE JIEKOPHPUEBAHME Z0JIOTOM TPOCTHX QOFM
BUNIHONUTA
U.B. Beprunos, Codun, Goarapma

Tepmuueckn OGpaboTapnull PHAANOMAT H3YUEH BARYYMHHM XERO-
pnﬁonanuel 30N0TOM. BM3yanWaUpOBAHH BCE BOIMOMHNE NpPOCTHE (Op=-
M BANTAAOMATOBHX CYOMHIWBHJIOB, MONYUEHHHX B DPEIYNLTATE HACTHY-
HOT0 ONNE@RNEHWA W PACKPHCTANNWIALWA MBCCHBHOTO KpHcTalid BAA-
ANOMUTE,., BOALMEe COBEPHMEHCTRO OTOXXEHHHX KPHMCTANNOB BHIAWOMM~
ta npoapuAeTcH B nOHMmeHmoil naorHocTm saponmmelt 3omora mo
CpOBHERMD C NIOTHOCTLD HA NOBEPXHOCTH, NOXYyYeHHON CXONOM B BS=~
KYyMe .«

s pea3fiMyHEX NPOCTHX (OPM DOAYYERH TP THMNE KEPTHH Je-
KOPHPOBAHNA, KOTOpHE coorsercTeyor ¥, S m K rparsau no laprma-
ny.'Pﬁannunue npoerwe GOpMH UMEDT DPA3TUNUHYD MUKPOTONOTPEDMD
NOBEDXHOCTH W NNOTHOCTL NEKOPDUPDYDOHX USCTHL .

427



QNERTPOEHOMUKPOCKOIMUYECKOE UayusHUE PEAILHON CTPYKTYFH U=
BEPXHOCTY WAHLETANOB BAKYYWHHR NicKOPHPUBAHMEN 30J0TON o
W«He Waneen, 3.B. Peprunon, Codua, Eomrapus il

WeronoM BaXKYYMHOTIO JNERODUDOBAHUS Z0JOTOY NUOBENEHO ci
TEMETHYECHKOE SNERTDOHHOMAKPOCKOMUUECKOE KIYUEHUE upexcrass-}
renedl PA3AUUNNX KINECCOB MUHEDANOB = CAMODONENX SNEMEHMTOB,
cyasfMu0B, TAaROTEHWIOB, OKUCAOB, KADOOHATOR, CYALDETOR, :;:oo,"'
haTon U CHINKATOR., B OTHENBHNX CcAyYAHX ﬁhyvena flapanneZsHO
HADTHHE FEeKODHDOBAHUE NOBEPXHOCTH E£CTECTREHHNX rpaHell m M
COOTBETCTBYDMUM MOBEDIXHOCTHAM CKONE, ROTOPHE NOAYUanUCH HA
RO3NyXe ¥ B BAxyyMe, HCTOUHRXOM WHDODMBLMW NDH UHTEDNDETAUNUN
KapTHH NEeROPAPOBAHMA HBIALTCA CHELYDUNNEe OCOGEHHOCTH NE8XODH~
DyDm#AX HYacTHl 300TA: (ODMA, DASMEDH, NNOTHOCTS, XDUCTANNO=
rpafnueckas ODHEHTAUNH, CTEeNeHs KOANCCHEHIOMUY.

BaxyymHuM IexODADORAHNEM J0NOTOM BO3MOXEMO BHIYANUSADOBA
MRKDOTONOrpad¥L NOREPXHOCTH MAHEDANOB, DAINWU2DNMUECA KDUCTAN-
Jorpaguuecxy NACCKOCTU, PBCHPENENIEHNWE ODYMECHHX ATOMOR H AX
arperaTos, ¢aannyn'neonnopuxuocrb, HAUaNbHNEE CTALMM WHIMCHE-
HUS W CETDEraiuuy, KUHETHURY nepecTpOfka cRemecrOnoTOodl ExTym=-
BO}l MOBEepXHOCTHA MUHEDENOB,
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WIELTFPOHHOONTEYECHuE MCUISOBANLA @FAKTOT PASKH
JHIOTEHHNX AMMASOB H MX TRHE3EC
C.U. Pudanxc, Kres, CCCP

OPARTOTDPRCETCCKNE YCOONCAONOHNE SHAOPEHMHX MOHOK]DI CTaT-
NOR BIMABOR METONAMA HSNGKTPOEHON MUKPDOCKONNY NOAROINAR YCTa-
HOBETL MX MVWKPOQTOMCTOE COrTpo@ivie B0 BCeu ofineue gpucrania
/rucanxo, 1981/, BEsvanusanns 4¥KpOCKOEs pocTa nox HJAEKTPOR-
fihiM MYWPOCKOOOM OWAZENACer WORNOWHROW Gnarogapfd CHOMWIEHWD GOXE-
HOPO FOAVGECT3A ZOQeKTOD B ¥ereroenwx yuacrxex /PuSarwxo m xp.,
1981, Tpedencn, 1951/.

Paoueps, 358K W KOXAUECTB0 KohexTon onpepeanprcs PP pa-
percTpany anvesoobpsayomel cpeaw. O®, B CBOD OvepeRb OKASH-
BAPT PCMADHCE BAMAHNE HA CKOPOCTE TERTEHUWAABHOPO W HOPMARB-
HOTo pocTa KPROTANJNOB, KOTODHe CBRSEFN wexay cofodl crporofft ma-
BUCHMOCTHAN NPH TOMOWN NOCTOAHHNX kKonddvawenron. Orceopa, ncore-
AoBAHYe uomAEocTell MUKPOQIOEB POCT2 KPECTWIAOR ONMANE ~ KINT K
BHACHANAD yCHOBKY WX OOPE3ODARWA.

Paapaorass werofdKEa OnpefencerAs IeHeTVYACKOre TamA
KPRCTANACE Anda32 n0 ¥oTepoll B RAXEOM MCOIeAVeMOM JepHEe H2 ero
exoxe AanwepsnTeCE wmommocTR 500-600 wnxpoctoer pocra, NANEHE E3-
vopesull o6paboTHBADTCR CraTHCTRYeckKd ¢ nowomsb JBN, saveu mo
peaynsraran 3Tod OOPRACOTKER OTCTPAHEADTCH THCTONDAMMN YaCTOT
PCTPEYAeMOCTH MEKPOMIOER POCTA HCOIeNVeuworo WpPHCTANAA,

lopoGENK OOPAAOM WAYWARKCE MHOTHE RPMCTANLIN AMMA3A %3
¥t oparronnx rpvioxr fAnyraw w DAP, anwesw 3 ncowonuTOB 5 HIEO-

riT08 B REMOEDPAWTAX, A TAKXES VONFvEe anrvasN "3 XDOAHNY Mersuop-
| pEvecHHx noepox.

YerasoBark0, UTO ANMAJN, CBE3AHEHE C EVMSCPAETAME OONE-
rends no cnoel NPEPOZE M COCTOAT W3 umoHOWpECramaos: 1/ odpa-
AOBABNAXCH 3 MAHTAY B CTATWYHMX YCIORFSX /NePHAOTHTH, 3XICIE-
™8/ ® TDPNHCOODTHDODARUAXCR K MOBePYXHEOCTH B KCEHOMNTAX 3THX
nopog; 2/ 2xuazos, 06PAIOBARMAXCA B WANTHE, HO B MPONECCe TOBE-
ua wpmiepnvrorold warmN HenocpegcreeEAO ¢ Hell KOHTAKTWPORABEHEX
H MOTOMY PnOTBnAOHMPOBABRMME; ¥ 3/ He3HAUNTENBLHOTO NHOANTECTBA
KPR CTANZOR, OGHYHO MEAHMK WAV KX CPOCTKOB, O0PA’OBABIMXCR B
noaR¥NaDmeMcH EWM6SDARTOBOM pacmiase.



MCCHENOBAHUE VEHFPOTONOrPASME HOMMHTECHMX M YEAPHRX
ATMAZOB B BHCOKOPARFEHADMEM 3JMEVTPOFHOM MVFPOCKOOE
C. M, Pudanwo, Hmem, CCCP

B BHCOXODASPEMADNVX 3AEFTPCHHNX MEKPOCKONAT HOCHE10HEANM
AnMasH KOCMWYECKOTO N'eHEe3WCA M3 MEeTeoDHTOn, CPejW KOTOPHX Of«
HADYEEFH MWKPOXPHCTENH KySETecxoro M /snepsne;/ OXTABIPHUESCH
ro raduTycos. AnwasH wySmwecroro radyryca ¢ pedpoM PABHHM
100-150 u¥u XQpPAKTEPHMAYDTCH CrIAXAFHHME DePENHEYN ¥ OTCYTOT=
Bueu rpaEnol wopfonorum, Hpmcramny oxTA3jgpRuecxOoro radzryca,
Of EApDy=eFHNe WaME H8 Necre najaesds TyErycckoro wereoprra, He-
CHONBHEO YIUIONEHH no I-‘ C rASANEME TPAHAME M CHVAENTEZDOBAHHN-
MY PeGpAUM, COCTOSMMMRE B2 [encodex wvenrsualmEx OBANLHEX 06PA3O-
paEEld, Cauull xpyn=uM owxraszp mwen pasuepw 2060 x 1670 ux.

B mumaxrvTax, ARIADONAXCA 3COWHHMF MOPCHAMM B3I DHBHOTO
réEeanca, OOPAJOBABNUMHCA OT COVIADEHWA KOCMMYSCHWX TEX O MO«
BEDXEOCTS 36MIK, PaA3uep ¥ OSNIWK yRaPHWNX ANTUA3CR B NEDPRYD OHE=-
PeRs OnpejenAeTCA PA3MEPOM, CTENeHLD KPHCTANNHUHOCTE ¥ GOPMON
rpasETa, COXePZAWErocf B mopoxax sewHOW MHmNOHW, MOATONY OTHE-
CeEFE PEAOM Nccnepomarexned BMumarTENX /VZAPHENT/ A1uMAS0B K KOC-
¥EYECKAM omEOOwHO. Cpocrasme WEHEeDANbHNX f83 rpafEra, ATME3A
B noHCgelrTuTA HA YPOBHE INEMEETAPEHX AUYEEX N0 MHEEVMD MHOPAX
nconepoparenell sprpeTcH HAEGONEe XADAKTEPHNM NMPH3IHAXOW 3TEX
ofpasosannit. B pucOrODAADPEmADNEN SAERTPOHFOM MWKDPOCRONE WAMA
o6 HapPyXeHA HeOAHOPOAHOCTE 3THX AIUERO0E, AHNDATADMAHACHA B CHOIMIE-
HER HA& ONPejeneHdNy MPKpoyvacrkax Tol mnvw MO MOHOMEHE DAL~
no#t $asn, wx 6rouEHOCe CTPOSHFE W MUKDOCAORCTOOTH OTASMBENX
6noxoB. CnHOR BNEEPXARH MO MPOCTEPAHAD ¥ MAPAANEABAN, UX MON-
BocTs 10-12 mu, Yeranosie®o, 9T0 AIMA3H 3TOTO PMEEeTEGECKOrO
TEOA SBNADTCA ARGO MONMKPECTANTRTECKWMF CPOCTKaMNM Tpex H83 =
rpajETa, AnrMaesa B JoHCHeWnwTa, AN6O0 ABYX - PPAPHTA E ANMA3A,
rpajETa ® xoacgelnvwra. BrnepmuHe ofEapPVEEHH MOHOUMHEPAJBEHE
BHAENEeHNA KyOWYeCHHNX ANMABOB, COREepPrFaHFe Anvasn KyOorwecxoH
MONVAEKANWE uwoxer yonefarscs or O zo 100%.

Takuu 06pAsOM, HAMOGONEE BEXHNMWM THMOKOPHHUIMK OPH3IHANA-
MY ¥NapHHX ATMASOB ABNADTCH HX TEKCTYPRDOBARHOCTE, MOMHKPHC-
TAXINEYE CKOE CTPOEHNE ® mpucyTerene B NONLEMECTBE N3 HAX JAOHO-
Xellnnra.
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W ENTPOHHOMAKPOCKONIHYECKOE M3YYEHME CMECHMOCTH 30X0TA R
{LISBPA B CAMOPOLHOM SRQUOTE R Er0 (HHTETHYECHMX AHANOTAX
M.C. Caxapopz, A.H. Topmkxon, D.A. Barpaxosa, C.K. Paxomcras,
W.v, Tpydwun, Mockpa, CCCP

Merononw anaxrpPOHHOM MHKDOCKOMUE UCLHETOBANOCH YibTPA-
TONMOR2 CTPOEHAE B OCOfaNHOCTH WMaowopdHOW CMeCAMOCTRAU B Ag
§ ofpaanax NPAPOAEOrG 30X0T& B Ero CARTETRYECHHMX AWANOTOB.
Varforw nposommxwes wa npedope IEM-100C ¢ menonpaoBanneM ce-
perrwszore rpammeEns 507% HNOy ¥ OZHOBPSMEHHHM HONYTSHHeM WA~
FPOXMADIFIWOEERY ¥ MPNDOaOHROBNX xapaxrepecrex. [lo ocoderroc-
PiM CYOMFEPOCROMATECKOND CT_DOSHWA B THOY CMBCHMOCTN KOMMOHEH-
yOR B CAMOPONENX MUHOpPATAX PAga Au-Ag BHABNEHO JARe OoOracrw:

1, CocraBH ¢ NMORHMENANM COREPXAHVEM Ag reTeporsHHoro
GrpoenRns, BNABTADmMETOCA rpapnerwer. Omrm xapayrepwaynrca fSuemc-
PHMM, COTOANME CTPYKTYPOMH W HAMWTHEM OPVMEeHTWPOBAHNHNX cpacra-
Wl eytwmrpodmoxos pasuepox or 50-100 zo 250 A= npexeraABIeHN
NOXVIECTREHEO BAPEUDVIMAMK CDACTAHRAUY A3 Ag W aonoro-cepes—
pAROrO TAEePAOrO PacTROpAa nomymerHOf mpofHOCTH AW fas3 cepedpa
# soxora. TpaBncHEEe TAKEX OfPA3NOB CONPOBOEAANOCH BHROCOM Ag
M PesiM TOBHEEHWeM NPOSHOCTR arperars.

2. O6azcrs roOMOreHHHNX O0pA3OBSHRN nomumewno¥ npodHOCTH,
yoroilMupHT XK TDABAEHKD MAX PABHOMEPRO conafo MPOTPARTEBATREXCH
fe9 NMOABNEHNE AYEHMCTHX CTPYKTYD, C HEe3HAWNTOABHHM Y3OnOU2HUEM
arperara, 97¥ FAHANE XOPOmMO COPAACYDTCA C MPENCTARMEHMAMA C
gvNe CTBOBAHNE B BHCOKompoOwod ofracTm TBEPAWX PACTBROPOR BaNe-

, ReERA,

liposerennye RCCNENOBRANNA MO3BOTWIN C HOBWX nosunwi pac-
OMOTDETE ROTPOCH W3OuUODPHHOM cwecwMocTE Au W AR B COMODORAOM
sosore. OHE MOXAIHBADT OTCOYTOTANE HenpepuBHON CcuacHMOCTE B
NOAUOXHOCTH CYEECTBOBRANER B pHcowoccepeSprcrol ofnacT¥ TOHHEX
OyO MR XPOGAOKOBNY HXR NOMEHENX cpacraniuil paaxWgHOrC COCTABA.
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M UKPOKPY CTALIOMOPS QIOTHIECHHE UCCARLOBANAA MHHEFANOB
¢ NOMOIlbD PACTPOEOR 2ARETPOHHON MHKPOCKOMMR
B.E. Compmxuw, Vocksa, CCCP

Paspadorana verToAvKA URTPOFDECTELIOUODAOTOTNYE CX
AEARY3A YWFEPANOB B PACTPOROM 3NEFTPONHOM uHHDPOCHOME, O
HAA FA HaMePOFREA BIANMPHEY R2KIOFNOB TPARMKHY naockocreld un
KPRCTANNOR C BCNOJZB30BAHVEY FONMTECTROWHON CTepeorpasnl,

CyrTs METOERAXN ABNDYAETCHA B ONPSEANCHAR C TONOGEBR
peorpanuvecrKRx HOPMVT OfneuwHx wooptrRar (X,¥,Z) andolt voux
HE NOREPXHOCTN O6PA3NA MO NMPOSKMAONHWM HOODIWHATIM BA 00 Pl
Al arolf we TOwER WA CTepeROCHWMNAY, MONYTANANT B PACTPOROM
GNeKTPOHHOR MEKPOCKONE,. /[TH BHUBCHQHHA VTAOR MRRPOKPHCTARION
KAXKAR WA wavepPHeuHx rpaned NDENRAPYTeA N0 1A1ABANNCE roq-'=1

NeHNAR TOWHOCTHE MANMEDEHMA IRVLPARHHNX YIIOH #URDORDUCTARLON
cocrasvna 0,2 - 0,3°.

‘OTOANKA MPRAYCUATPMBAST, N3 GCHORE MOAVISHHNX YTAGH
IaHHEX, NMPORGREHME WHANOQUDORAHWA, OnpeI~AaHMEe BAnPARgoHnH
KPR eTanzorpniEneckax oceli, nocrpoerne crApPROrPAARYECKRX
nal NMEKPONPHCTANIOR ¥ BNTEPUABANEE WX waofpaweHni a ovvnro-:J
Holl OPoexnER.

PaapnGoranEns weroArva SHAA OMDOAORANA HA MEEPOKDNE RN

HHX MOTOXNOB FPRCTAANONCDRAOINTPISCHOTO ANANEIA UAXPONDPRCTANNC .
VEKDOKPROCTANIONOPRONOTHELCHRE FHCCTARORANNR, MPORZKEHAWNE WA
OCHOBE® nPeRIOTeRHol MeTORANTY, MOIROAALT ANARTATE NORME TEAO-
KOPOENE NPYAHAKY UVHSPNNOB, YCTNHABIMBATHE CBA3N uCTHY OCOAAN-
HOCTAMN MEKPOMOPHONOrMA WWAADANE W XADAKTEPOM CPEAN MPHADANO
O PABOBANMA, BYNARINTE wACETAS WIMCW HUY “PHAPINOBR PP CHAHE :
ycoropirlt BX cvmecCTBOBANNH, OMPeA~RATE XApRHTAp coorrOomernd Uie
fIApanons B arpaparax.
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VENEHME PYORCTO-MEHEFANOPMYEC EX 3ANAY METOLAMY
NFOCBESHBAMIES JNENTPOHHON Y¥ YFOCKONMH
H.,I'. Cremmua, Homocm6mpcx, CCCP

MerogVKke WONROro VTOHEWEA “HHEDANOR, NMOCTARIEHHAS B
Hncrnryre reomorsw w reopwsawxkm CO AH CCCP /r. Homocméupcr/
NO3BOARAA M3VUHATE WeTOJAMW mpocEeguearmel agexrponsol wmRpO-
cxonum /NI0Y/ romkme #A10BRHE MEONROPONEOCTW, NCHEXTH DEmETHE
MONCMEHNEPANBFHX WMARBEXOS P NMPPFPORPNY ACCONVARRAX “HHEDPENOB
firs mx paspymemMsa. JT0 NPeyOCTABHAO ROIWOXNOCTE HRNOCPEejCTBEH-
HOro Mcmons3opaEWE weroxa [ xnsm pepeREA reoNOro-vYHH2DPANOTE-
YECKEX SAJAY, T.H. PEARBLANA NW¥KPOCTDYRTYPA KDV CTANAMTECKEX
Ofi@KTOR ONPEAEANETCA AWANKO-XMMMTECHEMY YVOTORHAMNK WX 06pAa30-
BAVMA W OPEOCPAsOBAMWA, JPMENTHRFAOCTE MEeTORA HAANCTPHDYRT CHe-
JyomHe wONEPeTHNE JAJAUYH, PENMEWHHE HAMM 38 MOCTEeXHWEe nfATh JAer
/MCnons30BARNCE MMKPOCKONH MpocReamsarmero TunA "TESLA-BS 500"
u "JEM-1000"/.

1. Onpepenewd CTPYHTYPHOE COCTOAHWE ® MEXEWWILE MUTDANEN
nprxccell B WBEPN® W3 NETuURATETOB, TEAPOTCPUANENOM R MAPYATETEC-
vou,. lloxanama ux aaprcunocCTs Or ycropEd ofpnaopanma ® upeob-
PA3OBAFNA MWHEPOXA.

2. YcraHORNEH nNOCTeOBATENLHO-nADANAeAbENN wexaHRauw
pPeaKnWE PYZHOrO MeTACOMATO3R NMPM 3aucmeHWH YArHETETOM PEIRNX
CHAPHOBHX MWHEDPANOB.

3. Nowasavwa paawea TepPMUNECKaR WCTOPWA, ONPeNEemednH mpe-
odpaayomue reonoryyeCcKHe PAKTOPN ¥ MEXAHWIM CPPYHTYPHHX B da-
A0BHX Mpespamenwd MAATMOKAAIOB W MEPOKCERON W3 KCEeRonwTos 6&-
ANTOBNX H SENOPWTOMOXOAHWX TMOPOT, H WeTHPEX HWHTPYAMBHHX TeX.
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buCHALIDLS OF GARKET AND Follikad EASCGLUTION i PYNOXKNSS
Jebho Bolund, Utrecht, Netherland

To dute, ucst of the electron microscopic «tludien @
exsolution reasctions in the p roxencs huve involved py1
pheses. These are a number of important exsolution reactd
that involve the formation of ancther mineral class us
product phase of the exsolution. wo fuportant renctions #
be examined in tnis research are the feldspar exsolution |
actions in omphucites from eclogites and geomet exsolu
from clinopyroxencs in pyroxenites. Both exsolution red i
are usged as index reactions defining the pressure-temporat
pathways of the rocks.

There are spucial problems associsted with the de
ment of these wicrostructures, the most significant beling
aiffusivity of atomic species. In some high temperature e
tions, the precipitate ie distributed throughout the tr
forming grein and the mechanisi of the exsolution ia d :
bed a8 a continuous reaction. As the temperature of the B
tion decreases, the mechanism changes to & discontinuous
action involving the migration of the gruin boundaries, LH
& discontinuous precipitation reaction is favoured at lows
temperatures because of the faster diffusivity in the
boundery regions compared with lattice diffusivity,
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PHASE CHARACTEKTZATION OF SYNTHoTIC MINSHALS BY HRTEM
%. Czomk, B, Simons, Kiel, W.V. Maresch, Bochum, FRG

The quality of rtudies in experimenial minernlogy heavi-
ly depends on the charscterization of the phuses encountered
in the resction. In general, the charneterdzution will mninly
be done by chemical, optiecmsl emnd by X-ray powder megthods. No-
ne of these methods is penernlly capable to pive informetion
about structural details and structural defecta of the res-
pective minerasls on un atomic scale. In contrast, HRTEM enab-
les to observe and pnalyse such detmils and defects.

Examples: 1) Prom X-ray powder patterns of synth. Mn(ﬂi‘5
Ge_5)03 coexistence of pyrownangite and orthopyroxene was de-
duced. However, EM studies revealed that, in addition to pxm
and opx, crystal prainsg with ferrosilite IIT structure tvpe
vwere present., 2) In the svstem Pe5103 PglIl hes been recopgni-
zed as ptable phase at high temperature, medium pressure by
HRTEM studies only. 3) In the phases mentioned nbove chain
periodicity faults[1] have commonly been found in the Eu,
while no evidence was found in X-ray putterns. 4) Wi.ether zo-
1id solution between 23&0.3510é ond BaO.?SiOQ exists or not
wes clarified by HRTLM in faevour of chain multiplicity feults
[1]. 5) According to x-ray powder data (hnx,EHT_x)-unthophyl—
lites erystallize in Fome. In fret, as detected by HRTEN, frnma
fits only on the average: various chain arrangement faults{ﬁ],
chain multiplicity faults and ordered triple and other multip-
le chain scquences epre present.

Thus, the HRTEM method is a powerful tool for & better
characterizalion of mineral samples in connection with stu-
dies or their thermodynemic stability relations.

(1] Czank . and F. Licbu: Phys. Chew. Linerels 6,85-93
(1980)
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REAL STRUCTURE OF PiROSMALITE
I. Dbdony, A.Cy. Loves, Budapest, Hungary

The pyro.llite (Mams'o‘s/mvclf-'o) 01'181““‘ from
Dannemorsa, Swedem /Coll. of kin. Dept. of kbtvis Univ., Buda-
pest/ was studied by high-resolution transmission electron
microscopy. The measurments were carried out on JEM-100CX equip-
ment with tilt-rotation goniometer. The accelerating voltage
was 100KV, Phe micrographs were taken using mainly the 4,5 X~
objective aperture. The bulk material was groumnd in en agate
mortar under ethanol eand the fragments were collected on the
usual heley carbem supporting film.

BElectron diffraction patterms of various reciprocal lat-
tice sectioms showed the basic symmetry of this pyrosmalite to
be P-k‘l. A stacking disordering indicated by the streaks along
the 001 direction was also proved.

The interpretation of lattice images were comfirmed by
multislice image calculation.

In the measured sample the main features of interest are:

1. At places, parallel to the [120 direction, silicate-
rings larger than those consisting of 12-member are also pre-
sent in the structure.

2. The stecking faults are generated mainly by the M
edge-dislocations.

3. The various stacking faults were generally terminated
inside the crystal.

4, The exiremely fine cleavage-particles are rolled up
and form disk-shaped chrysotile grains,




1

MINSEM=1 NEW WINERALS AND VARIETIES OBSERVED
J. Greham, Wembley, Austiralia

The mineralogist does not need high resoclution or dynamic
focusgsing in a scanning electron microscope. He needs reliabi-
lity, speed and convenience. MINSEM-1 is an old JSk-2 which
featuree (1) Rapid specimen exchange through an air-lock (2)
Low-vacuum conditions in the specimen chamber made possible
by a wide-angle backscattered electron detector, (no coating
required) (3) EDS system optimized for normal viewing (4) True
TV display (5) Semi-micro XRF.

This paper will describe some unexpected variations in
manganochromites and in tantalum minersls observed with the
inatrument. For quentitaetive analysis, samples are transferred
to an electron-microprobe analyzer.

New samples of manganochromite Mn(:r204 from Nairn, South
Australia, were found using MINSEM=-1 in diamond-sawn slabs
from the hand specimen. They were usually zoned, with composi-
tions different from the original material. For example seve=-
ral grains were found with compositions in the V203 - 0r203
range. X-rays showed a (defect) sSpinel structure. New grains
of manganochromite nearly always contained aluminium - up to
10% A1203.

Grains of a tantalum concentrate from alluviel deposits
derived from the Greenbushes pegmatite, Western Australia,
are usuaslly composite, and several sub-grains may be visible
in the backscattered electron image, which differ mainly in
Ta/Nb ratio. Wodginites also stan’ out. A new antimonycontei-

ning phaee has an average compositien HBSbOB. where M contains
2-, 4~ and 5~ valent metals.
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HIGH RSSOLUTION oSTUDY OF Tl K<TAMICT STATE
T.J. Hemdley, K.C. Ewing, liew liexico, USA

letamict minerals were initielly crystalline but, be-
cause of accumuleted structural damage caused by radioacti-
ve decay of U and Th, appesr to be emorphous when examined
by x-ray diffraction. We report here the Iindings of a high
resolution Thil study on the structure of a wide range of me-
tamict minerals (zircon, allanite, gesdolinite, yttrialite,
thorite, aeschynite, priorite, blomstrandine, euxenite, fer-
gusonite, pyrochlore, zirconolite, and samarskite). The tran-
sition from highly crystalline to the completely metamict
state was studied in zircon. The crystalline zircon exhibi-
ted sharp, single crystal diffraction patterns and undistor-
ted crystal lattices. The partially metamict zircon still
exhibited quite sharp diffraction patterns but high resclu-
tion imeging revealed a distorted lattice. The metamict zir-
con possessed two distinct structures, one smorphous snd one
composed of 50-100 % crystalline domains misoriented by tilts
up to 10°. The latter is interpreted 2e an alteration pro-
duct. The other minerals {all completely metamict by x-ray
diffraction) consisted primarily of material whose electron
diffraction patterns contained one or two bYr.ad halos as is
characteristic of amorphous materials. De: Tield imaging
using tilted illumination revesled coherently scattering
spots 6-8 % in size. This is consistent with either a ran-
dom network or microcrystalline domain model. Neither dark
field imaging nor lattice imaging provided evidence for long
range order beyond a spacing of 10 . Most of the Nb-Ta-Ti
oxides conteined microvoids (200 & to 2 um) which are pro-
bably due to He build-up from internal alpha particle decay.
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EXSOLUTIOR AND INVEKSION TEXTURES OF PYROXENLS
Easno Fitmmura, Kroto, Jaran

The externsive studies on the microtextures in uyroxenes1)
indicnte that the microtextures due to exsolution and inver-
aion are controlled by the degree of deviation from the equi-
librium in the reaction, diffusion, heat trensfer, interface
kinetics, and strain enerpy. To obtain infornetion on conling
history from the microtextures oi exsolution, the effect of
strain is important. Existence of the morvhology chonge tem-
perature (HCT) due to the enisotronic strain effect, where
the best fitting plane between pireonite nnd nurite chanres
from '001’ to *100', hns been confirred by electron microsco-
pyz}. The coherent sclvi for '001* =2nd *100* intercect each
other nt the HCT, resulting in the gtobility of '001' nnd
’100' interfsces nbove ané below the I.CT, resnectively. Howe-
ver, '100' interface crn be formed even at nigher temverntu-
res than the MCT when diffusion is o rate~-determining step
during the growth of the l-mellae. Existence of the "CT and
exsolution kinetics exnlein the coexistence oi the '001° and
100" lemellse in the same specimen of pipeonite or rurite.
The coherent svinodels fur '001' snd '100' also lerd to for-
motion of the "tweed texture"™ around the MFCT.

The textures of clinoenstntite have nlso been studied by
analytical electron microscony. The uniague crecks an? twin-
ning in clinoenstatites from boninite and meteorite indicete
the transition from orotoenstatite end cooling histuries of
the clinoenstatites. 4

1) Buseck, P.R., Nord. G.L., Veblen. D.R. : In Reviews
in liineralogy, 7, Pyroxenes, ed., C.H. Previtt, I'inernl. Soc.
Amer., 117-211.

2) Kitamurae, k., Yasude, I., lorimoto, N. : Proc. Japun
Acnd., 57, 183-187,
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CONBINED ELECTRUN LICROSCOFIC INVESTICGATIONS OF
PHASE TRANSFORMATIONS IN BCLOGITIC PYROLENLS
k. Reiche, Halle, H.-J. Bautsch, Berlin, GDR

By meens of high-voltege electron microscopy, analytical
end high-resolution electron microscopy, as well as by opti-
cal microscopy the phase transformestions in pyroxenes from
the eclogite of Gilsberg, Saxonian Granulite Complexe, G.D.R.
(Hentschel /1/), are investirated. Resides the well-known
lemella-like cpx <> cpx and cpx % opx trensformetions further
types of exsolution are found. Their existence is cpused by
extremelr high vressure and temperature conditions during the
fornm-tiun and deformation events. Thus, structires are detec=
ted interpreted by Kirby /2/ as siacking faults having dis-
plncement vector R = 0.83[001].

Another cheracteristic type of exsclutions sre panrnet
lemellge. Thelr widths very from onticelly resolvable dimen-
sions dovn to atomic scale (neerly 5 nm). The relations of
orientation between the gernet lrmellae and pyroxene matrix
are pointed out. ]

Further on, & new type of exsolution (precipitation) is
observed in relicts of the primary pyroxene texture showinng
strong tecionic deformations. NMorphologically these are very
thin, disk-like, semicoherent precipitates (diemeter about
14 m) which are mostly stringed as chains prrallel to[001]
directions. Probably they are connected with the lamella-lil
pyroxene exsolutions in so far as the disk-like precipitatdﬁ
represent a dissolution stage of lemellae in consequence of?
strong thermic influences.

/1/ Hentschel, H., Kin. Petr. Mitt.,, 49, 42-88, (1937)

/2/ Kirby, S.H., in: Electron microscopy in mineralogy

pp. 465 (ed. H.-R. Wenk), Springer, Berlin, (1976)



A TOOL FOR THE DETECTION OF LOW 72 ELEuwNTS IN HINERALOGICAL
SALYLES, ELECTRON ENERGY LOSS SPECTROSCOFY
J. Sevely, R. Gout, Y. Kihn, C. Zanchi, Toulouse, France

Electron energy loss spectroscopy (BELS) utilizes direct-
1y the bmsic interaction of incident electrons with the ato-
mic electrons within the sample. As compared, the other tech-
nigues utilizing electron beams for chemical analysis, as
emitted X-rays or Auger Electrons, utilize the secondary pro-
ducts of that inelastic scattering. The pert of the electron
energy loss spectrum of interest for chemical analysis, is
above 50 eV. The spectrum exhibits a continuously decreasing
background upon which are superposed the characteristic fea-
tures. They eppear as sharp edges corresponding to the exci-
tation of inner-shell atomic electrons. These charecteristic
inner-shell edges give elemental information on the sample,
which allows the development of a qualitative and quantitati-
ve anelysis method. The meins advantages of the technigue
concern: a) its sensitivity for low Z elements, b) its spa-
tial resolution which can theoretically be of the order of
the nenometer. A quantitative microanalytical information can
be extracted from the spectra. The technique is standardless.
An estimate of the number of atoms of detected element cen be
duduced from the spectrum. Experimental problems (low inten-
sity of the signal, background, multiple scattering effects)
have to be considered in determining elemental concentration
in the sample. From experimental results in the CTEW mode it
seems that the detection of a few per cent concentration can
be achieved in a (100 %) volume of the sample.

The different properties of the technique will be dis-
cussed with a special reference to mineralogical samples con-
taining low Z elements. It will be emphasized that the prob-
lem of thin enough specimen preparation is an important fac-
tor which controls the feasibility of the analysis.




PREPARING FRACTURED SPECIMENS FOR SURFACE TEM EXAMINATION
M, Thompson, D. Krinsley, Arizona, USA

Quartz plates were abraded in an eolian mode which
a great deal of surface digrupilion and necessitated special
preparation techniques so that surface examination with the ]
transmission electron microscope (TEM) could be amccomplished.
During ion milling from one side, specimens tend to break
along fractures, producing edges which are non-electron trans-
parent, rather than thinning evenly. Low ion thinning angles
( ~15%°) are not adequate, because fractures control the outli=
ne and thickness of specimen edges. Our technique utilizes
nigher thinning angles ( v30-40°) end continuous observation
in order to control voltege and thus thinning rate. The speci-
men is ion thinned at 4 KV at the above angle until the speci-
men hole is just visible with a 40X microscope. The voltage is
then reduced to 0.5 KV until the hole is 0.5 to 1.0 mm in dia-
meter.During high voltage thinning from one side, the surface
to be exemined should be covered by metal foil to prevent sputs
tering contamination. To prevent bowing up or curling around
the hole due to residual stresses, the specimen is bombarded
from the opposite side at voltages of less than 0.5 KV, so
that surface material will not be removed. The sample is then
ready for TEM examination.
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W, u.L. STUDY OF SAulbIns SIHGLE CuYBUALL DelCtiiuD
A TeE TERPuhATURE
g, Willeime (Hennes), i.. Gandzis (¥eris), Frunce

ilechunisms involved in the deforzntion of wineruls de-
pund upon the deformation temperature, for a given applied
ptrece. At low-tempersbure (wiich ineans low related to the
wel bing temperature Tm), deformation occurs mainly by dislo-

gation glide. In allali feldspurs, this wechanism is prepon-
dersnt at TUOOG, i.e. T/Tm = 0,72; verious slip cysteius mey
puerate which tend to build tongled dislocation network in-
hibiting further glide and resuliing in hsrdening (Villazime
fud Gendeis, Bull. Soc. fr, Lineral. Cristzsllogr. 1977, 100,
263-271). At hirh tempercture atomic diffusion is enhunced

pnd mokes emsier dislocation elimb, recovery end polygoniza-

Lion. In feldspars, evidences of diffusion process are obser-

ved in samples deformed ot 90090, i.e. T/TM = 0.85, and above:

Ten gamples have been cored from sgnidine single crys-
tnls with different crystallographic orientations and have
been deformed under triaxial stress condition in the range of
900 to 1100°C. Deformed scmples heve been observed both by op-
ticnl microscopy of petrographic thin sections and by trens-
nisgion electron microscopy of ion thiuned sections.

Between crossed polurigzers, tuin sections present overall
ondulatory extinctions wnd curved defornation lamellae. io
recrystallized grains have been observed at this scale, even
in the 1100°C deformed sanples. From T.i.L, studiesc, the fol-
loving conclusions may be drown:

At 900°%C:

= Dislocation climb is manifested by prismatic dislocation
loops end subgrain boundcries.

» Low~-constirest plennr defects releted to low-energy bounda-
ries are rare compured to sauples deformed at 700°C.

At_1100%C:

* bvidence of dynamic recrystallizetion ie suown by a sub-
grein microtexture; the subgrein ere & few microneter lurge.
The dislocation density vaeries from grein to grain; some
prains are dislocation free whereas others contein a disloca-
tion density higher then 108/cn;2. 443




PINE TEXTURES OF CLINOENSTATITE - INVERSION
FROM PROTOENSTATITE
¥. Yasuda, M. Kitemure, N. Morimoto, Kycoto, Japan

In order to elucidate the mechanism of inversion from
protoenstatite to clincenstatite, clinoenstatite of boninite
from Mukojima in the Bonin Islands hes been studied by 200 kV
aunlytical electron microscopy (AEM). In clinocenstatite, very
thin polysynthetic twins with the composition plane of (100)
and domains with boundaries normal to the c-axis are common.
The ftwin lamellae do not cross through the domain boundariea.
The composition of clinoenstatite by AEM is Engo 1310. The
slectron diffraction from the fibrous crystals in the domain
boundary erea shows spacings of (001) and (100) of talc, The
composition suggests that the boundary is talc with small
smounts of clinoemstatite. The fine textures of clinoenstati-
te are explained as follows. After crystalliszation of protoen-
statite, 1t inverted to clinoenstatite by nucleation retaining
the orientation of the a¥ , b and c-axes end resulting in :
ning. The cracks took place in the original crystal by decxtl-
se of the cell volume due to the inversion. The fibrous crys-
tals have possibly been produced by the reaction between cli-
noenstatite and liquid which have soaked into cracks.



THE HBAL STIUCTURE OF PLCTOLITE
7., Weissburg, Budapest, .lungary

Pectolite is & chain silicate with e repeat-unit of three
[5504]tetr&hedra. Tts stricture was determind by Tekéuchi
(1456), then further refined by Prewitt (1967) end Pekéuchi
iludoh (1977).

Phough the structure of pectolite differs in several resp-
eot from that of wollastouite, there are a number of similari-
ties, which explain the close relation between their reel
structures. The real structure of wollastounite is well known
from the works of Jefferson and Venk.

Like in wollestonite there is a b=~ 4a.cosy relation
/in the traditional notation/ between the unit cell dimensions
of pectolite, which implies & monoclinic pseudosymmetry. This
and the symaetry operation of (100) %[010]make possible the
fornation of different polytypes of pectolite.

The present study was carried out on a sample from Bergen
1111, Kew-Jersey, USA /ELTE Mineral Colection id.so. H 374/.
The microgrepns were taken on a JEOL 100CXK eletropmicroscope
equipped with & side-entry tilting /% 60°/ rotating stege.

Besides the basic 1T modification, a 2i and & 4T /descri-
bed for wollastonite by Wenk (1976) polytype was recognised on
LLLD pattern. Superimposed on the basic spot pattern in [001]
projection there is often a continucs scattering parallel to
o™ direction originating from the rendom distribution of dif-
ferent polytypes. Sowme times this phenomenon can be observed
only for k even, in other cases for both k even and odd ref-
lections.

The later fact suggests, that there are other polytypes
{n the sample, then those coming from (100) %[010] displace-
nent.

The caracteristics end rendom disiribution of the diffe-
vent polytypes can be directly studied on the HRTEM imeges.
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ELECTRONIC KIChUSCOPY OF PHOSPHORITES

(The ultramicrosiructures of phosphorites and

their genetic interpretation)

Yu. N. Zanin, NH.A. Krasilaoikova, Yu,V. Mirtov, USSR

The ultramicrostructures of phosphorites of different ge-
netic types and age (from Low Proterozoic to Quarternary) heve
been studied. The following pecullarities of ultramicrostruc-
tures of the ancient phosphorites are pointod: & high degree
of crystallization of phosphorites, absence of poorly-crystal-
lized samples; close packing of all types of greins, - Lsence
of pores typical for the structures of young phosphorites; ra-
ther wide-spread (especielly in metemorphic phosphorites) well=
crystallized bipyramidal grains, which are very scarce in young
unchunged phosphorites; absence of both fusiform and elongate
disorderly oriented grains as well as globular grains, com~
posed of finest needle-like crystals, characteristic of young
marine phosphorites.

It is shown the changes of ultramicrostructures in the
processes of hypergenic and katagenic transformations of phos-
phorites, wich accompany the change of chemical composition,
cell dimensions, sizes of crystallites (coherent dispersion
blocks) and degree of crystal lattice distortions of apatites,
composed the phosphoritea.
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