KMMHOMWPOKCEHbI N XPOMWIMUHENVAbI W3 TSDPKENOM  dPAKLMU
KNWMBEPITMTOB KWMO3EPA (KAPEJTNA)

AsapoBa H.C., boBkyH A.B. (2zeosn. gp-m Mr'yY), Hocosa A.A. (UFEM PAH),
MapanvH B.K. (2zeon. o-m MIy)

Knmbepnutel Knmosepa (1986+4MnH.NeT), pacnonoxeHHble B npegenax
Kapenbckoro kpaToHa, OTHOCATCA K 4uUCrly Hambonee ApeBHUX KOPEHHbIX MPOSBNEHUN
anMasoHOCHbIX nopof. OCHOBHble WHOWKATOPHbIE MWHepanbl 3TUX KUMOepnuvToB —
XPOMLUMUHENUABl U UMbMEHUT, B OYE€Hb MarblX KONMYecTBax NPUCYTCTBYIOT NUPON U
knuHonupokceH. CoctaB NOCNeaHOro oxapakrepmnsoBaH cnabo.

N3y4eHbl MOPdOSIorMsa n XMMUYECKUA COCTaB KITMHOMUPOKCEHA U XPOMLLINUHENUAOB
(42 n 46 3epeH, COOTBETCTBEHHO) U3 TshKenon pakumm kumdepnutos Kumosepa.

Cpeaon knuHonupokceHoB (<0,25 wmM) npeobnagaloT packonoTble 3€pHa C
LLEPOXOBaTOM MOBEPXHOCTbI MNPEUMYLLECTBEHHO W3YMPYAHO-3ENEHON OKpackn. OHu
npeacTaBneHbl rmaBHbiM obpasom anoncmnagom (Mg#84,6-93,7; Ca#44,6-49,7) C NnpuMEChHIo
Ka4enToBOro 1 KOCMOXIOPOBOro MmnHanoB. 3epHa cogepxat (Mac.%) 0,5-3,5 Cr203, 0,3-
2,2 AlOs, 1-2,6 Na2O u go 0,4 TiO2 n no coctaBy COOTBETCTBIOT XpomAauoncuay
paBHOMEPHO3EPHUCTbIX NepLOIMTOB, BEOCTEPUTOB U NMMPOKCEHNTOB (+ NNIbMEHUTOBbIX).

Cpean xpomwnuHenunpos (<0,5 mM) Haubpoee pacnpocTpaHeHbl 065IOMKM
OKTas4poB C BULMHANAMU U KOPPOAMPOBAHHOW MoBepxHOCTbio. Okono 12% 3epeH (Cr#
81-93, po 0,6 mac.% TiO2, 10-13 mac.% MgO) COOTBETCTBYIOT MarHe3voXpoMuTy
arnMasoHOCHbIX OyHUTOB U rapubyprutoB. [lpeobnagaT (75%) xpomwnuHenuabl
nepLosIMTOBOro napareHesnca, Bapbupytowme no coctasy (Cr# 66-93, oo 2,6 mac.% TiOz2,
9,7-13,5 mac.% MgO) YacTtb 3epeH (okorno 8%) oboraweHa TiO2 (3,7-4,8 mac.%) v Fe20s3
npu Cr# 81-94. B nepudepnyecknx 3oHax GonbLUMHCTBA 3epeH Konudectso MgO pesko
CHUXaeTcs, yBennumBaeTcsa cogepxanune FeO, nossnaetca npumecb MnO n ZnO.

HAHOYACTWLbI N HAHO®JTIOMAbI B TEOXUMNA

AnekceeB B.A. (FTEOXU PAH)
alekseyev-v@geokhi.ru ten.: 8 (917) 599 89 73

CpoenaH kpaTkuin 0630p onybnmkoBaHHbIX paboT B 06racTu HaHOreoxXmumMum, HOBOW
obnacTtu reoxummn, B KOTOPOMW UCCNeayTCca TBepable U Xuakne dasbl Manoro pasmepa
(<100 Hm). O™ HaHOoMa3bl MO CBOMM CBOWCTBaAM OTNMYAKTCA OT KPYMHbIX aHanoros
BCreacTeme OONbLUOro BKkNaga NoBEPXHOCTHOM aHeprun. PaccMoTpeHbl yecrnoBus, oopMbl
N MexaHn3mbl nx obpasoBaHusa u asonounn. MNMpreeaeHsbl NpUMepbl 3aBUCMMOCTN CBONCTB
HaHOMa3 (pacTBOPMMOCTM U CTaABUMBHOCTW, TemMnepaTypbl MNNaBfEeHUsl, BHYTPEHHETO
AaBreHus1, 3apsaga NOBEPXHOCTU U copbummn, CKOPOCTEN UCNAPEHNUS, XMMUYECKNX peakLuni,
TpaHcnopTa) OT wux pasmepa. OTMeYeHO pasHoe BIIMSIHUE BbINYKIIOA W BOFHYTOW
NoBEepXHOCTWN Ha cBoucTBa. LUnpokoe pacnpoctpaHeHne HaHoda3 B NPUPOLHbIX YCITOBUAX
obecneunmBaeT WX BMAUAHWE Ha pasnNU4YHble reoxMMmmudeckue npoueccbl. Hanpumep,
HaHo4YacTMUbl COPOMPYIOT TsKemnble MeTannbl U ABNSKTCA OCHOBHOM (QOPMOM  UMX
nepeHoca B NpuUpOAHbIX Bodax. HaHodntomabl (HaHONOPbl) KOHTPOMUPYKOT Mpoueccsl
AnareHesa, MeTacoMaTU4ecKoro 3amelleHUs W BbIBETPMBaHUSA, MUrpauuio rasa B
cnaHuax. [Jaxe npu HebOonbLWOM coaep)XaHMn HaHoda3 OHM CMOCOOHbI KapauHarnbHO
N3MeHUTb noBegeHne makpocucteM. CyMMUPOBaHbI OCHOBHbIE HanpaBfEeHUA pa3BUTUS
HaHOreoOXNMUMU.

LWEPOXOBATOCTb CTEHOK HAPYWAET PABHOBECMWE S102-BOOA-TAP
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OKCnepuMMeHTbl C  BOAOMW, HACbIWEHHOW KPEMHEe3eMOM OTHOCUTENbHO  KBapua,
nposogunuce npu 300°C B repMeTuyYHbIX NAATUHOBBIX amrynax MeToAoM 3akanku. B
rMagkMx amnynax KoHUEHTpaums pacTBOPEHHONO KpeMHe3emMa CO BpPEMEHEM He
MEeHsiNachb, a B LLEPOX0BaTbIX amrnyfiax OHa 3KCMOHEeHUManbHO yMeHbLlanacb BCneacTemne
ocaxJeHus KpeMHe3ema B napoBou dpa3e Ha CcTeHKkax amnyn. B pesynbtaTte paBHOBECHOe
pacrnpeferneHne pacTBOPEHHOrO0 KpemMHe3ema MeXay XWOKOW BOAOW U Mapom
HapyLLanoch. 3710 obbsicHAETCA OUCTUNNALMEN, KoTopas NHULMMpYyeTCS
NpenMyLLeCcTBEHHbIM UCMApEHNEM Y NIMHUM KOHTaKTa CTEHKWU C XXMOKOW BOLOW M Napom U
MHOFOKpaTHO YCUNUBAETCA MNpPU MHBA3MM XXUOKOW BOAbl B CTPYKTYpYy LIEPOXOBaTOM
NoBEepXHOCTU. B npupoaHbIX YCNoBUAX BO30OHOBIIEHME pPacTBOPSIOLLEN CMOCOBHOCTU
BOAbl B pe3ynbTaTe AUCTUNNALUM MOXET NPUBOAMTL K nepepaboTke TPELUUHHbIX 30H B
Xunbl HebonbwWMM 06BLEMOM BOAblI U K MUrpauum MNOSIOCTEN, YACTUYHO 3anOSIHEHHbIX
pacTBOpPOM.

TPEKOBbIE NCCJIEAOBAHNA OJIMBUHOB MAJTTACNTOB
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MpuBeneHbl pesynbTaTbl UCCIEAOBaHUSA TPEKOB B ONIMBUHAX NannacuTos, NPOBOAUMOIO C
uenblo OBHapyXeHUs U U3yyYeHust crnefdoB f4ep TPaHCYpPaHOBbIX 3NIEMEHTOB B COCTaBe
ranaktmyeckmx kocmumyeckmx nyden (IMKJT). Metogmka wccnegoBaHMsi OCHOBaHa Ha
permcTpauun n namepeHum ¢ NOMOLLbID COBPEMEHHOIO YHMBEPCAlTbHOMO N3MEPUTENBHOMO
komnnekca [TABVKOM guHammnyeckmx w reoMeTpudeckux napamMeTpoB TPEKOB —
XMMUYECKM TPaBUMbIX Y4acTKOB crieoB TopMmoxeHus saep KT nepen nx octaHOBKOW B
KpucTtannax onueuHa. PaccuntaHbl rmybuHHbIE pacnpeaeneHns ckopocten obpasoBaHus
TpekoB aaep rpynnbl xenesa (VH-agep) KOCMUYECKUX Nyvyer B ONIMBUHAX MannacutoB
pasHbiXx JoaTMocKepHbIX pasmMepoB. PaccunmTaHHble 3aBUCMMOCTU MNpUBMEYEHbl ANs
aHanmsa gaHHbIX O NSIOTHOCTU TPEKOB B KpUcTannax onmemHa 13 nannacuta Marjalahti. B
OLHOM 13 KpUCTasnsoB BnepBble HAaUOEHO pacnpefeneHne TPEKoB C BbICOKUM rpagueHToM
NIOTHOCTKN, OBYCIOBMEHHbIM, BeposTHee Bcero, obrnyyeHMem paHHoro kpuctanna VH-
A4paMu KOCMUYECKUX Iyden npu TOmMwMHe aKkpaHupylowero cros meHee ~n100 mkwm.
Takon cueHapuin npegnosiaraeT BO3MOXHYHK CHOXHYHO  paguvauMoOHHYD  UCTOPUIO
MeTeopuTa.

PEAJIbHOCTb OBPA3OBAHNA PACTBOPOB Hg20 B Hg(x) N TASOTMOPATA PTYTU
Nno AAHHBIM TOMONOIMNMYECKOIo AHAJITM3A METOOOM CKPEMHEMAKEPCA

AnexwuH [0.B., BeiukoB [1.A., ®ausynnuHa P.B. (eeon. ¢p-m, MI'y)
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C ncnonb3oBaHWEM pe3ynbTaTOB MHOMOYMCIEHHbBIX 3KCMEPMMEHTOB MO «PaCTBOPUMOCTM
Xngkon pTyTM» B BOAe MeTodamu Tononornyeckoro aHanusa ®. CkpenHemakepca no
cocTaBy BOAHOW (hasbl B OTHOLLUEHUWN BaneHTHbIX )OPM PTYTU NOKasaHO, YTO B cUCTeMe
Hg—H20 xwngkas ptyte asnsetca pactBopom Hg20 B Hgw. 31O onpegensetcs
AomMuHnpoBaHuem komnnekca Hg2(OH)2° B cocTaBe paBHOBECHOM BOAHOW ha3bl. PacyéTsl
no ypaesHeHuto 'Mb6ca-[liorema nokasbiBatoT, 4TO gons MmHana Hg20 B pactBope Xnakon
pPTYyTU Benuka, Npu MMHUManbHbIX cogepxaHmax muHana HgO. Bonee getanbHbIi aHanu3
CUCTEMbI MO pPaCTBOPMMOCTU BaneHTHbIX (OopM PTyTU nNokasan, YTO Mpu  HU3KUX
TemnepaTtypax U CTaHA4apTHOM NeTy4ecTu Kucnopoga B atMocdepe B BOAHbLIX pacTBopax
B paBHOoBecuM C Hgw) AomuHupytoT He dopma Hg(OH)2°, a komnnekc ptytm () —
Hg2(OH)2°, n B ugkon BogHOM pase KoOHUeHTpauust pTyTm obecneymBaeTcsa ero
pPacTBOPMMOCTbIO. OTO OOBACHAET, NMOYEMY KOHLIEHTPALUUSA HacbiweHus no dase Hge Ha
ABa nopsgka HUxe, YeMm pacTBopMMocTb MoHTpouguta (HgO).

PACTBOPUMOCTb BOAbl B TPAHUTHbLIX TTYBOKO OUOPEPEHLMNPOBAHHBLIX
BbICOKOPTOPUCTbLIX PACITJTABAX

AndepbeBa A.0., WWeknHa T.U., N'pamenunukun E.H., Pycak A.A. (eceosn. ¢p-m MI'Y)
YanaAlf@ya.ru 1en.(495)9392040, t-shchekina@mail.ru Ten. (495)9392040
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MeTogomM pamMaHOBCKOW CMEKTPOMETpPUM ornpedeneHo coaepxaHue BoAbl B MOAESbHbIX
FPAHUTHBIX  BbICOKO(PTOPUCTBIX  3KCNEepUMeEHTanbHbiX  cTeknax. B cTeknax ¢
KoadppuumeHTom arnatnHocTn, 6nmskum Kk eamHuue  ((Na+K)/Al=1), nonyyeHHbIX npu
T=800°C n p=1kbap B yCnoBusix HacbiweHs No antomodTopuaHbiM dasam, cogepxaHme
Boabl MoxeT gocturatb 10 mac.%.

N3meHeHne konuyecTBa BOAbl B CUCTEME BNUSET Ha pPacTBOPUMOCTb (PTOPUOHBIX W
anoMmoTopmaHblx a3 B CUNUKATHOM pacnnase. YBeNnuueHue copepXaHus Boabl B
ranfiorpaHUTHOM MarMaTuyeckon cucteme, NPUBOANUT K POCTY NpeferibHbIX CoOepXKaHun
dTOopa B CUNMKATHOM pacnraBe W YBENUYEHUIO pPacTBOPMMOCTU B HEM COMEeBOro
antoMogTopMnaHOro pacnnaea.

POCT OTHOLWEHWNA Ta/Nb B OCTATOYHbLIX TPAHUTHbBIX PACINABAX (PACHETHI
HA OCHOBE 3SKCINMEPUMEHTAJIbHbIX JAHHBLIX N3 PA3JTMYHbLIX MCTOYHUMKOB).

AndepbeBa A.0., 'pameHnukun E.H., LleknHa T.U. (2eon. ¢p-m MrY)
YanaAlf@ya.ru 1en.(495)9392040
Paboma ebirnonHeHa rpu ¢puHaHcogol noddepxke POOU (npoekm Ne16-05-0089)

Ha ocHoBe pe3ynbTaToB OpPUIMHANbHbIX 9KCMEPUMEHTOB W NUTepaTypHbIX OaHHbIX
caenaHbl MaccbanaHcoBble pacdeTbl pacnpegeneHus Ta u Nb mexay pasnuyHbiMu
dazamm MarmMaTuM4yeckom CcTagum CTaHOBIMEHUA WHTPY3MBOB [PaHUTHOrO COCTaBa.
PaccmoTpeHo B3anMoaencTBmMe CUNMKaATHOrO pacnsasa ¢ hasamu, cogepxawmmm Ta u
Nb B kayecTtBe npumecu: GMOTUTOM, BOOHBLIM PIIOMAOM U COMEBLIM antoMoTOpULHbLIM
pacnnaBoM. Takke pacCMOTpeHa cxema Kpuctannmsauum pygHou Ta-Nb dasbl Ha
npumMepe MMHepanoB N3oMopcHOro psga KonymouT-TaHTanumr.

lMonyyeHo, YTO 13 PACCMOTPEHHBLIX NPOLLECCOB Hanbonee ahPEKTUBHBIA POCT OTHOLLEHNS
Ta/Nb B OoCTaTOYHbIX MOPUMAX FPAHUTHOrO pacnsiaBa NPoOMCXoauT MNpU KpucTannuMsauum
MUHEpPArioB M30MOPGHOro psga  KoNymobuT-TaHTanuT. HaumeHbluee BRUSHME Ha
oTHoweHne Ta/Nb okasblBaeT HU3KONMOTHbIN BOAHbLIN dortona.

AKCIMEPUMEHTAJITIbBHOE N3YYEHUE ®A30BbIX OTHOLLEHNI NnPU
KPUCTAINNMMN3ALMN OHITOHNTOB MACCIUBA APbI-BYJIAK.
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YanaAlf@ya.ru 1en.8(495)9392040

lMpoBeaeHo aKkcnepuMeHTanbHOE U3y4YeHne ycrnoBuin obpasoBaHus Tpex pasHOBUOHOCTEN
nopos maccuBa Apbl-bynak: nopcdupoBuaHble,  adupoBble U BbICOKOKasbLUUEBbLIE
OHFOHWUTBI KpaeBOW aumn toro-3anagHoro 3HAOKOHTaKTa. OKCNepUMEHTbI MPOBOAUIIUCH
npn 700 n 800°C, p=1kbGap Ha rmapoTepmanbHOM YCTaHOBKE BbICOKOro AaBneHus. K
namenb4yeHHbIM obpasuam nopod AobaBnsanocb pasnuyHoe konuvectso Boapbl: 3, 10 n 15
macc.%.

Hanbonee Bbicokass TemnepaTypa IuMKBMAyca XapakTepHa Ans  adpupoBon u
BbICOKOKanbUNMeBON pasHOBUOHOCTEN OHIOHUTOB. JIMKBMOYCHbIMM da3aMn SBNAIOTCS
Tonas u pnroopuT. TpeHa KpucTannmsaumMoHHon andpdepeHumasmm HanpasneH B CTOPOHY
YMEHbLUEHNA coepkaHus oTopa B OCTATOYHbIX MOPUUAX MarMaTn4ecKkoro pacnsnasa.

BITMAHNE KAJTNA HA PEAKLIUIO, KOHTPONUPYIOLLYHO connayc
KAPBEOHATU3NPOBAHHOIO NEPUAOOTUTA PN 6 TTIA

ApedbeB A.B., NMopbopogHukos U.B., Llaukun A.®., Jlutacos K.[1 (MM CO PAH)
arefievanton@igm.nsc.ru ten.: 8 (383) 333 26 00
Paboma ebironiHeHa 8 pamMkax 2ocydapcmeeHHo20 3adaHusi, npoekm Ne 0330-2016-0012

Mpn paBneHusix Bbiwe 5 [Tla, peakunss KIWHOMUPOKCEHA W MarHesuta cC
obpasoBaHMem dHcTaTMTa W KapboHaTHOro pacnnaBa onpegensieT  conuayc
kapboHaTtmampoBaHHoro nepugotuta (Dalton and Presnall, 1998a). Bmecte c Tem,
NPUCYTCTBUE Kanus B cucteme ctabunusmpyet gBonHon kapboHat KaMg(COs)2 HepasHo
3TOT KapboHaT 6blfn YCTAaHOBIIEH BO BKIHOYEHUSX B KUMOEPnMTOBbLIX anMasax. YuuTbiBas
cpegHue KoHueHTpaumm C un K B maHTMm, 100 n 260 ppm, COOTBETCTBEHHO W Aernas
ponyuleHve, 4yto Becb C n K BXogaT B cocTaB kapboHaToB, cpefHue coepXaHus
KaMg(CO3s)2 n1 MgCOs coctaBngawT 740 u 141 ppm, cooTBeTCTBEHHO. B HacTtoslien
paboTe npuBedeHbl JKCMepUMeHTarnbHble OaHHble O (Pa30BbIX B3aMMOOTHOLLEHUAX B
cuctemax CaMgSi20e+2MgCOs (Di+2Mgs) n CaMgSi20s+K2Mg(CO3)2 (Di+Kz2Mg) npu 6
Ma. Cucrema Di+2Mgs nccnegosaHa B nHtepsane temnepatyp 1350-1800 °C. Havano
nnaeneHus yctaHoeneHo npu 1400 °C. CornacHo pacdety 6anaHca macc peakuus
nnaeneHuns nveet cnegyrowmn sug: CaMgSizOs (Cpx) + 2MgCO3 (Mgs) = Mg2Si2Os (Opx)
+ CaMg(COs)2 (L). MMpu 1400 °C, pacnnaB wumeer Ca-4ONOMUTOBBLIM COCTaB
Cao.56Mgo.44CO3 n cogepxut 3.5 mon% SiO2. [JaHHbI pacnnaB 65M30K MO coCTaBy K
neputektuke B cucteme CaCO3-MgCOs pacnonoxeHHon npu (Ca# 57) n 1440 °C.
HanbHelwee yBenuyeHne TemnepaTypbl CONPOBOXOAETCA MOCTEMEHHbIM YBENUYEHUEM
KOHUueHTpaumn SiO2 oo 8.5 mon% u ymeHbweHnem Ca# go 39 mon% npu 1600 °C. Takum
obpas3owm, yBenudeHune temnepatypbl 4o 1500 n gaxe 1600 °C He conpoBOXAaeTcs CTOSb
3HaunTeNnbHbIM MNoBbIlWeHMeM SiO2 B pacnnaee, kak cooblianocb paHee AN CUCTEMbI
CMAS-COz2. Cucrema Di+K2Mg uccneposaHa B uHTepBane Temnepatyp 900-1500 °C.
Cuctema HauunHaet nnasutbes npu 1050 °C cornacHo peakuuun: CaMgSi2Os (Cpx) +
2K2Mg(CO3)2 = M@2Si206 (Opx) + KaCaMg(COs)4 (L), koTOpas npmBoguT K obpasoBaHuio
ynbTpakanmeBoro A0NOMUTOBOrO pacnnaea cneayroLero coctaBa
43K2C03-57Ca0.4sMgo.sCOs + 0.6 mol% SiO2. B nHtepeane temnepatyp 1050-1400 °C
COCTaB pacnfiaBa MeEHSAeTCs He3HauuTenbHO, Bapbupys B npegenax 42-45K2C0Os3-55—
58Ca0.3-04Mg0.6-0.7CO3 + 0.4-4.3 mol% SiO2. YBenuueHue Ttemnepatypbl go 1500 °C
COMNpPOBOXAAaeTCs 3aMeTHbIM POCTOM KOHUeHTpauum SiO2 ao 17 mon% u noHmwxkeHnem K20
o 16 mon%. CornacHo nonyYeHHbiM AaHHbIM cTtabunmsaumna KaoMg(COs)2 noHmkaeT
TemnepaTypy peakuun, KOHTPONUpyrLlen connagyc kapboHaTU3NPOBaHHOIO NepnaoTuTa ¢
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1400 go 1050 °C npu 6 [Tla, 4yto cornacyeTca c noBegeHveMm 6onee CROXHOM
NepLonmMToBON cucTeMbl Npu obGaBneHnn B Hee kKapboHATOB Kanus U MarHns

POINb BSAMMOOENCTBUA BOOA-NMOPOOA MNP ®OPMUPOBAHUN PYOHbLIX CNOEB
B PACCNOEHHbBLIX MATMATUYECKUX KOMIMJIEKCAX (MO OAHHBbIM MOJEJIbBHOIO
OCMNEPUMEHTA).

AcaBuH A.M., TioTioHHUK O.A. (FTEOXU PAH)
aalex06@inbox.ru Ten.: 8(499)137-31-16

lMpoBeneHbl HU3KoTeMMNepaTypHble 3KCNEpUMEHTbI ¢ obpasuamun nopon TUNUYHBLIX
AN19 pasHbIX Y4aCTKOB NneTporpauyecknx puTMOB B PaCCNOEHHbIX UHTPY3nax ®enopoBo-
[MaHckoro maccuBa.

[na MoaenbHbIX SKCNEepUMEHTOB «BoAa-nopoda» nucnosnb3osanv nopoasl Peaoposo-
MaHckoro ManocynbuaHOro nnaTmHoBoro MectopoxaeHusa un 2.3% pacteop NacCl,
nogkucneHHsin HCI go ncxogHoro pH 3.0. YcTtaHOBNEHO, YTO pe3ynbTUPYIOLWNIA NOKanbHO
paBHOBECHbLIN YPOBEHb PH M KOHLEHTpaLUMN KOMNOHEHTOB AN Nopon M3 pasHbIX YacTen
neTporpagoMyeckoro puTMa pPaccrioeHHOCTM CYLLeCTBEHHO oTnunyaeTtca. Hanpumep,
pasHuua pH pacTtBopoB Ansi MenaHokpaTtopBbix rabbpo-HoputoB Ha 1-1.5 egmHny pH
BbllLE, YeM ANSA NEeMKOKpaToBbIX. YCTaHOBMEHA NMHENHaa 3aBUCMMOCTb pH pacteBopa ot
KoaddumumeHTa, paccumtaHHoro Ha ocHoBe CIPW metoga. MoxHO npeanonoxmntb, Y4To B
npupogde B pesynbTaTe 3TOr0 B pPaACCNOEHHbIX KOMMsiekcax OyayTt dopmumpoBaTbcA
NpUpoaHbIe MHPUITbTPALMOHHBIE KOSTOHKW, 1 MPU NPOTEKaHUM pacTBOPOB Yepes HuX byaeT
peann3oBbiBaTbCA 9PEEKTUBHBLIN MEXaHU3M MNEepeoTroKEeHUS W  KOHLEHTPUPOBAHUA
PYyOHbIX KOMMoHeHTOB. [lpeanaraembin MeTog pacyeta 0606LeHHOro KoadduumeHTa
KMcnotHoctn peakumn KpH no coctaBy nopog no3BosnisieT onpegenuts Hanbonee
BEpPOSITHblE MecTa (POPMUPOBAHUSA TaKMX 30H.

UMCNEHHAA MOJEJNlb ®OPMUPOBAHUA MAITMATUYECKMNX KOMIIEKCOB
NYNMHCKOIo MACCKBA TPU ®PAKLUMOHWNPOBAHKN EOMHOIO MNEPBUYHOIO
PACINABA.

AcasuH A.M. (FEOXU PAH), Yecanosa E.U (I'TM PAH).

PaccmoTpeH reHesnc KpynHenwero yrnbTpaoCHOBHOIO nonngasHoro N'ynrMHCKoro niyToHa,
pacnosioXeHHOro Ha CeBepHOM Kpak AHabapcKoro Lwmrta ynbTPaoCHOBHOW LLENOYHON
Manmeya-KoTtyinckorn npoBuHUMK. HecmoTpsa Ha 6onblwoe KonmyectBo paboT no
npobneme opmMmMpoBaHUs 3TOrO MAYTOHA N aHANOM4YHbIX eMy NonmMdasHbIX UHTPY3UN 13
APYrMX LWENOYHbIX NPOBUHLMIA, BONPOC O COCTaBe NEPBUYHOrO pacnsiaBa n reHeTU4ecKom
CBSI3M COCTaBNSAOLWMNX MAYTOH UHTPY3MBHbLIX OEpPUBATOB OCTAETCA He pelUueHHbIM. [ns
pacyeta MoJernen KpucTannmsauuoHHou audpdpepeHunaumm npuMeHeHbl  MeToAbl
HaxoxaeHus 6GanaHca MacC MeTOAOM HauMeEHbLUMX KBagpaToB, KOTOpbIA  Adaet
npekpacHble pe3ynbTaTbl AN NOHMMaHWUS (POPMUPOBAHUSA BYITKAHUYECKUX CEpUn. ITOT
noaxo4 Mbl WUCNOMb30BanuM [Ansi MNOCTPOeHust Mmogenn dopmumpoBaHnsa  [yniMHCKom
YNbTPAOCHOBHOM LWENoYHOM UHTpy3um maccuBa KoHaep. KOHTponb pacyeToB Takke
NPOBOOMICA Ha OCHOBaHWW OLEHKM nnowagen BbIXOOOB pPasHbIX MarmMaTUYecKux
KOMMMEKCOB KONMMYECTBEHHO OLEHEHHbLIX Bnarogaps paspabotaHHomy Hamu TIC npoekTy
CTpoeHUs1 [YNUHCKOro nryToHa Ha OCHOBaHUKM psga reosiormyeckux kKapt]. Yaanocb
paccumTaTb Moaenn oboux MacCMBOB OAHAKO WMCXOAHbIA COCTaB MEPBUYHBIX Marm B
MoAensax pasHbii. [MonyyeHo xopollee coBMageHwe MPOCTPAHCTBEHHbLIX M pacyeTHbIX
NponopLmMn NHTPY3UBHbLIX da3 B MOOENSsIX.
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NAPAMETPbI KPUCTANNN3ALINAN A OLIEHKA PABHOBECHOCTU
WHTEPCTULUMAINMBHOIO PACINIABA C  KYMYNNYCHbIMM  MWUHEPAJIAMK B
PACCIOEHHbLIX KOMIMIIEKCAX BOCTOYHO NMAHCKOIO MACCKBA.

AcaBuH A.M., AHocoBa M.U. (FEOXU PAH), lNopbyHoB A.A. ([IFHUY), Bekcnep
U.B.(UIrul” CO PAH)

Ha ocHoBe pegko3emenbHOro €eBpONMEeBOro reotepMomMeTpa M psiga Opyrux
reoTeEpMOMETPOB paccyMTaHbl pPaBHOBECHblE TemnepaTtypbl Mexay nnarnmoknasom,
MMPOKCEHOM W UWHTEPCTULMANbHbIM pacniaBoM B PacCCOeHHbIX MNNaTUHOHOCHbIX
komnnekcax rabbpoHoputoB BocTtoudHo-lNaHckoro maccuBa. HecmoTpsa Ha 6onblioe
KonuyectBo paboT no npobrneme mMarmaTM4eckon pPacCroeHHOCTM BOMPOC O 3BONHOLMUM
WHTEpCTUUMAnbHbIX pacniaBoB WM NokanbHOW AndpdepeHumanmm pacnnaBoB BHYTPU
cnoeB COPMUPOBAHHBLIX W3 PaHHUX KYMYFMYCHbIX MWHEpanoB ocTaeTcs crnabo
nccnegosaHHbiM. C nomowbto LA-ICP nonyyeHbl nepBble AaHHble MO pacnpeneneHunio
peoknx u peako3eMerbHbIX 3M1EMEHTOB B MNopogoobpasylwmx MUHepanax, oueHeHa
BENMYMHa €BPONUEBOM aHoManuu. PacdeTHble paBHOBECHbIE TemnepaTypbl MUHeparn-
pacnnae un QYrMTMBHOCTM KMCNopoda MoKasbliBalwT, YTO B npegenax TUNOBOro
paccrnoeHHoro putMa: TrOpTOHONMUT — ONMBMHOBOE rabbpo- rabbpo-Hoput —
nnarvoknasoBoe rabbpo — aHOpPTO3UT, 3TWU MNapamMeTpbl CYLLECTBEHHO MEHSANUCL. JTO
AOKasblBaeT, 4YTO  WMHTEepCTUUManbHbIA  pacnnaB  MOr  OOCTATOMHO  CUSIbHO
dpakumoHnpoBaTb Npu 06pazoBaHMM MarmMaTU4ECKOW PacCrOeHHOCTU, Npu 3TOM peakue
3NeMeHTbl Nepepacnpeaensanucb Mexay paHHUMU MUHEpanamm KyMmynyca n pacniaBom U
NPOUCXOAWMO HaKoMMeHne pyaHbIX 3anemMeHToB. [MpvBedeH psif YMCNEHHbIX Moaenen
HaKOMNeHMs PYAHbIX KOMMOHEHTOB.

PACIIABHbBIE BKIMHOYEHWA B OJNMBUHE W3 [APEBHUX KOMATUWTOB -
NOTEHUWMAIBHbBIU KIMtOY K COCTABY APXEVCKOU MAHTUA

AcadoB E.B. (FTEOXU PAH), Cob6oneB A.B. (TEOXU PAH, ISTERRE), lNypeHko A.A.
(CRPG), NopTHarud M.B. (GEOMAR), ApHaTt H.T. (ISTERRE), bataHoBa B.I'. (TEOXU
PAH, ISTERRE), KpaweHuHHukoB C.I. (FTEOXU PAH).

Komatumutel - 93TO ByNKaHuyeckue nopodbl, obpasoBaBlwMecs B pesynbTaTe
Kpuctannuaaumm ynbtpamaguyeckmx marm (rrnaBHbiM obpasom B Apxenckoe Bpemsi). OHn
OblMn  BNepBble onMcaHbl B  KoHUe wecTtuagecaTtbix  Viljoen&Viljoen (1969) B
3eneHokameHHOM nodce bapbepTtoH B KOxHOM Adpuke. C MOMEHTa OTKPbITUS YCIOBUS
NPOUCXOXAEHNS N codep)XaHue BoAbl B KOMaTtutax Obinv nNpegMeToM 3HauuMTenbHbIX
anckyccuii. onyveHbl HOBblE AaHHble O COCTaBaxX pachfiaBHbIX BKITHOYEHUI B OfIMBUHAX
M3 KOMaTUUTOB 3efieHOKaMeHHoro nosica benuHree (2.7 mnpa. net, 3umbabee) wu
KOMaTUUTOB 3eneHokameHHoro nosca bapbepToH (3.3 mnpa. net, KOAP). Bbinn namepeHsl
cofepxaHna BoAbl B 3axBaveHHbIX pacnnasax (go 0,3 mac.% H20 B pacnnasax benuHree
n po 0,8 mac.% B pacnnasax bapbepToH). HecMOTpsa Ha HanuuMe NPU3HAKOB PaHHEN
KOHTaMnHauMM pacnnaBoB KOPOBbIM MaTepuanom (MNOBbILEHHbIE COLAEPXaHWUs Xfopa U
psga NnoABWMXKHBIX ANIEMEHTOB), HaMKU ObinNM NpoaHanuM3npoBaHbl Hanbornee NPUMUTUBHbLIE
pacnnaBHble BKMOYEHUA U3 Hambonee paHHWX OfMBMHOB, 3axBadeHHble Ha PaHHUX
aTanax Kpuctannuaaumm un nsbexaslume CyLLeCTBEHHOMW KOHTaMMHaunn. 3Tu pacnnaBHble
BKMOYEHUS Oblnv  MCMNOMb30BaHbl NS OUEHKM COCTaBOB MEPBUYHbBIX pacniaBoB
komatumtoB benunree (Asafov et al., 2018) n bapbepToH.

OKCMNEPUMEHTAIIbBHOE  MOJEJIMPOBAHME  YOAPHOIO  METAMOP®U3MA
XEJNIESHOIO METEOPUTA YWMHIE



BbapgtokoB [1.11. (FEOXU PAH), be3zaesa H.C. (®TU YpdY)
badyukov@geokhi.ru Ten. 8 (495) 939 70 53
Paboma noddepxaHa lNpozpammou 28 lNpe3uduyma PAH

N3 obpasua xenesHoro meteoputa YuHre (atakeut, rpynna IVB) meTeopuTHOM Konnekumm
PAH 6bin mnsrotoeneH wap gnametpom 57 mm. Lap 6bin nogBeprHyT BO3OENCTBUIO
chepuyeckon ygapHou BOJSTHOW, cxogsauwencs K ueHTpy. [laBneHne Ha nepudepumn wapa
coctaBnsno 40 MTla, a B o6nactn dokycmpoBku (ero ueHTpe) gocturano ~200 Mla. A3
aKBaTopmanbHOro cpesa Oblfl M3roTOBMEH MOMMPOBAHHbLIN LWNUG, MNPOTPABMEHHbLIN B
HATane wn wu3y4aslMNCA MeTogamMu onTtudeckon Mwukpockornum u ACOM. B wnude
BblgensaTca 3 obnactu, OoTnMyalolmnecs pasHOW CTEneHbl pasBUTUSA NacTUYECKUX
Aedopmauun 1 MNonoc CKOMBXEHUS, a Takke pacrnpoCTPaAHEHHOCTbIO MNPOXUITKOB U
KapMaHOB TrOMOreHHoro metasnsa. WHTEHCMBHOCTb 3TUX 3(P(EeKToB yMeHbllaeTca OT
ueHTpa Kk nepudepun wnudga. LleHTpanbHyto obnacTb wWwapa 3aHuMMaeT MnorocCTb,
XapakTepuayLlasaca KpanHe HEpPOBHOM NOBEPXHOCTbIO. [1peanonaraeTcs, YTO NPOXWUITKU
rOMOreHHOro MeTanna BO3HUKNM B pesynbTaTte  WHTEHCUBHbLIX  MacTUYECKUX
Aecopmauunn, NpuBeaLInX K NNaBneHMo 1 3akanke MCXoQHOro MeTanna.

AKCIMNMEPUMEHTAJIBHOE W3YYEHWE TMEPEXOOA METACTABWUIIBHOIO OKCKMOA
FEPMAHMA CO CTPYKTYPOW o-KBAPLIA B CTABMUIbHYIO PYTUITIONOLOBHYHO
®A3Y (B CBA3N C PEWEHWEM [MPOBJIEMbI BbIPAWWMBAHNA MOKPUCTAIIOB
BbICOKOIMEPMAHMEBOI'O KBAPLIA)

Banuukun B.C., Banuukas J1.B., [lokuHa T.H., CetkoBa T.B., Xanuun [1.A. (MOM PAH),
FpeGeHeB B.B. (MK PAH)

balvlad@iem.ac.ru, Ten. 8 (496) 522 58 47

Paboma noddepixaHa epaHmom POPU Ne 17-05-00976

Llenb  wnccrnepoBaHnin —  HaxOXOeHMe  YCroBU  MpefoTBpalleHus  nepexona
MeTacTabunbHoOro keapuenogobHoro auokcuaga repmaHusa (a-GeO2) B CTabunbHYHO
pytTunonogobHyto asy (R-GeOz2) unvM nNOBbIWEHUS TemnepaTypbl 3TOr0 nepexoaa.
PeweHne aTmx 3agad cBs3aHO C npobremMon co3gaHns HOBOrO MNEPCNeKTUBHOMO
MOHOKPUCTaNbHOIro MNbEe303MieKTpuka — BbICOKOrepMaHMeBoOro keapua. lccnepoBaHus
npoBOAMMN C MWCMONb30BaHMEM METOAOB 3MNMUTAKCuanbHOro BblpawwmBaHua a-GeO:2 Ha
KBapLEBYI NOAMOXKY, peHTreHomeTpun, O TA n MMKpO30H4O0BOro aHanuaa. lNokasaHo, 4To
MoneKkynsapHas agresvs (cuenneHue) Mexay KBapLeBOW MOAMNOXKOM M HAPOCLUMM CIOeM
a-GeO2 He B coCTosiHUM npegoTBpaTuTb nepexon a-GeO: B BR-GeO2, HO TemnepaTtypy
3TOr0 nepexoga BO3MOXHO noBbicuTb Ao 300-350 °C npu BBegeHun B a-GeO:2
n3omopdHon npumecu kKpemHusa (4—10 mac. %).

GHI/ITAKCI/IAJ'II:HI:IVI POCT METACTABUIIBHOIO AMOKCUMOA TEPMAHMA HA
KBAPLIEBOU NOANTOXKE n CTPYKTYPHO-MOP®OJIO'MYECKHME
XAPAKTEPUCTUKWN BbIPALLEHHBIX KPUCTAINIOB

Banuukun [.B.(JeHeep, PpaHyus), Bannukun B.C., Banuukas J1.B.,
CetkoBa T.B.(M3M PAH)

balvlad@iem.ac.ru, Ten. 8 (496) 522 58 47

Paboma noddepxaHa epaHmom PPOU Ne 17-05-00976

B ooknage npvBOAATCS HOBblE 3KCNEPUMMEHTarnbHble AaHHblE MO HAXOXOEHMWIO YCIOBUI
BblpallBaHNs MOHOKpPUCTanmoB kBapuenoaobHoro anokcuaa repmanus (a-GeOz) B TP-
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obnactn cTabunbHOrO CyLecTBOBaHUSA ero pytunonogobHon moamdukauuun. NokasaHo,
4yto nopgobHble  KpucTanfbl  MOryT OblTb  BblpalleHbl B 4YACTOW Bode M
CNaboKOHLEHTPMPOBAHHbBIX ~ pacTBOpax  9feKkTponuMTOB  NyTeM  3nNUTakKCuanbHOro
HapawmBaHua a-GeO:2 Ha KBapLueBble MOAJIOXKA pPasnnUYHON KpucTannorpaguyeckon
opueHTaumn. PoCT KpucTannosB OCyLLEeCTBNAETCH B MOLEPHU3NPOBAHHbBIX TpexkaMepHbIX
ncnapuTenbHO-PELMPKYNSLMOHHBIX KpucTannmnsaTopax npyn Temnepartypax 120—-140 °C u
AaBNeHUsX HacbIWeHHOro napa. BbIACHEHO BNUSHME pasfnyHbIX POCTOBLIX U (PU3NKO-
XUMUYECKMX PaKTOPOB Ha MOPAONOrnio, CTeneHb CoBepLUEeHCTBa U on3ndeckme CBOMCTBa
BblpaLLleHHbIX KpUCTansos.

PACMNPEOENEHNE TEPMAHNA B KPUCTAJIJIAX BbICOKOI'EPMAHMEBOI'O KBAPLIA
(Br'K), BbIPAWEHHOIO B TMAPOTEPMAJIbHBIX PACTBOPAX MNP TEMMNEPATYPE
240 — 720°C N OABJNIEHNAX 5 — 150 MMNa

Banuukun B.C., CeTtkoBa T.B., Banuukas J1.B., HekpacoB A.H. (MOM PAH)
balvlad@iem.ac.ru +74965225847
Paboma noddepxaHa POOU epaHm Ne 17-05-00976

Kpuctannbi BrK ABNAOTCA HOBbIM NepCcneKTUBHbIM MOHOKpUCTanbHbIM
Nbe303MEeKTPMYECKUM MaTepuanom 6narogaps cywecTBeHHO 6oriee BbICOKMM, 4eM Yy
06bIYHOro KBapua, Nbe303aNekTPUYECcKMM xapaktepucTukamn. B aoknage npeactaBneHbl
HOBble 3KCNepuMeHTanbHble AaHHble, onpeAenslolme BANAHUE PasfNYHbIX POCTOBbLIX
(HanpaBneHue pocTta, pasMepbl U (popmMa 3aTpaBOK, CKOPOCTU pocTa U T.M.) U (PU3KKO-
xnmmyecknx  paktopoB  (TP-napameTpbl, NepecbileHne, COCTaB, KOHLEHTpaums
pacTBOpOB M T.4.) Ha 3axBaT M 30HalNbHO-CEKTOpManbHOe pacnpeaeneHne npuMmecu
repMaHus B BblpalleHHbIX KpucTannax. YCTaHOBMEHO, 4YTO Haumbornee cylLleCTBEHHOe
BNUSHME Ha 3axBaT repMaHusa okasbiBaeT TemnepaTtypa — ot 1,5 — 2 mac. % npu 240 —
300°C (maBneHusa 5 — 30 MlMa) go 32 — 36 mac. % npu 700 — 740 °C (naBneHus 160 - 180
Mla). 3atem cnefytT pasfiMyHble CekTopa pocTa rnagkux rpaHen MonoXUTENbHOro
r{1011} n otpuuartensHoro z{0111} poM603apPOB, 1 Aanee — LepPOXoBaThIX rpaHe NPU3MbI
— x{1120}, aunupamuabl s{1121} un 6asucHoro nuHakouga c{0001}. OTnuuve B
copgepxaHmax GeO:2 B pasnuMyHbIX CeEKTopax pocTa OOHOr0 WM TOro Xe Kpuctanna
Bapbupyet o1 5 go 10 %.

KATTOPUMETPWUYECKOE OMNPEAOENEHNE CTAHOAPTHOM SHTAIBMNNA
OBPA3OBAHUMA YEPHUNTA Cu2CdSnSa (MPEABAPUTEJIbHBIE JAHHBIE)

BapaHoB A.B. (MI'Y, NOM PAH), CtonsapoBa T.A., Ocapgumn E.l'., BpuuknHa E.A.
(USM PAH).

baranov.alex911@mail.ru, euo@iem.ac.ru

Paboma ebinonHeHa npu ¢puHaHcosol noddepxke 16-05-00700.

YepHunt (Cu2CdSnS4) — CroXHbIM cynbdug u3 rpynnbl CTaHHWHA. BecTpeyaeTtca kpanHe
penko. Ha3BaH B 4yecCTb KaHaOCKoro MuHeparora gokropa YepHbl. Kpucrtannusyetcs B
TeTparoHanbHOW cuHroHun. lMNpocTtpaHcTBeHHaa rpynna 1-42m. O6pasyeT menkue 3épHa
pasmepoB oo 200 mkm. lNepBoHayanbHO Obin HaWgeH B NErmMatMToBOM pyaHuKe TaHKo
(Kanaga). BcTpevaetcs B peakOMeTamnbHbIX FPaHUTHbIX nermatutax. Ob6pasyet
accoumaunmn ¢ KeCTepuToM 1 CTaHHUHOM.

B nutepatype HeT TepmoaMHamMuMyeckon uHopmauMm Mo LaHHOMY MUHepany, 4To
Aernaet HEeBO3MOXHbIMW MCCnegoBaHUS paBHOBECUMW C ero yvactuem. B HacTtoswen
paboTe cTaHgapTHad oHTanbnNMa obpasoBaHuMs 4YepHuMTa Oblna  onpefenexHa
3KCNepuMeHTaribHO KanopumMeTpu4yeckum MeTOAOM C MOMOLbI0 aBTOMAaTU3MPOBAHHOIO
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BaKyyMHO-6no4HOro kanopumeTtpa, paspabotaHHoro B WOM PAH. Kanopumetp
npegHasHayeH [Ans  nNpsMOro onpefeneHvs  TennoTbl  peakuun, npoxoadwien B
KanopumeTpuyeckom cocyge (6ombe). BBuMAy HEBO3MOXHOCTM CUHTE3a YepHuuTa
HanpsiMyl0 U3 3NeMeHToB (M3bbITOYHOE [aBfneHWs napoB Cepbl MOXET MNPUBECTU K
paspyweHnio  amnynbl), u3ydanacb peakuns (Ri1) ero obpasoBaHuMs U3 NPOCTbIX
cynbpugos (CuS, CdS, SnS), cTaHOapTHble 3HTanbNUU KOTOPbIX W3BECTHbl U3
nuteparypbl:

2CuS + CdS + SnS — Cu2CdSnSs4 (R1)
Mo pesynbTaTtaM W3MEPEHUNn B 4-X IKCNEpPUMEHTaxX CpeaHee 3HavyeHue SHTanbnuu
peakumn Ri nonyynnocb pasHbiM —(60.08+1.3) k[bkxmonbt. CTaHOapTHas 3HTanbnus
obpasoBaHus YepHUUTa cornacHo peakummn (R1) onpegenseTtcs cneayowmmMm obpasom:
ArHZge 15 = Ag Hisg 1c + 24, Hiss 15 (CUS) + A, H3se 1 (SNS) + A, Hge 1 (CdS).

Ncnonb3yst 3apaHee W3BECTHblE CMpPaBOYHble BENWYMHbLI CTAHOAPTHbLIX SHTaANbNNNA
obpasoBaHus npocTbix cynbdungos (Robbie, Hemingway, 1995), nony4yaem cneaywowee

3HayeHue cTaHOapTHOM 3HTanbLNMK 06pasoBaHUsA YEPHUUTE U3 3NEMEHTOB:
A H%: ;- (Cu2CdSnSs) = -(432.6814.52) k[xxMonb ™.

YTOYHEHUE CIMNPAIIBHOIO CTPOEHWA TANAKTUKKM MO METEOPUTHBLIM WU
rEQJIOr'MYECKNM OAHHBLIM

Bapen6aym A.A. (UIHIC PAH)
azary@mail.ru dakc: (499) 135-54-65, ten: (499) 135-54-67

CnvpanbHble ranakTukM, Kak npaBuno, WMEKT YeTbipe WM MeHbLlee YUCIo
norapudPmMmnyecknx pykaBoB, KOTOpble MOryT OTNM4aTbCAa ANIMHOM WU CTerneHblo
3aKpyyeHHOCTM cnupanen. HepaBHO cuuTanu, 4to y [anakTukM MMEKTCsa Nub ABa
pykaBa (MapouyHuk, Cy4koB 1984). B HacTosilee Bpemsi npuHATa Mogenb [anakTuku ¢
YyeTblpbMs ogmHakoBbiMM pykaBamu (Vallee, 2002). OgHako ocTaeTcss OTKPbITbIM BOMPOC,
TaK N yXX OANHAKOBbI y Hawen [anakTuku cnmparsbHble pykaBa.

Ha 9aTOT BONPOC MNO3BONSET OTBETUTb ranakTudeckas MoLenb reonorMyeckon
uuknmyHoctn (bapenbaym, 2010), onvparowasaca Ha AaHHble reosiorMm U MEeTEOPUTUKN.
Mogenb OAHO3HA4YHO CBA3bIBAET BpPEMeHa [MaBHbIX COObITUW B uUcCTOopun 3emnn u
CornHeyHoM cuctembl C Bo3gencTBuaMM [Manaktuku B nepuogbl nepeceveHna CornHuem
ranakTmyeckmx pykaBoB. PesynbTaTbl pacyeTa NpMBOASAT K BbIBOAY, YTO pa3Hble pykaBa
[anakTukn He BMNOSHE OAMHAaKOBbI. YCTaHOBMEHO, YTO 0ba rnaBHbIX LMKNa obpas3oBaHus
ConHeyHoM cUCTEMbI U BEHACKO-KEMOPUMCKMIA «B3PbIB XXU3HWY» Ha HaLIEW MnnaHeTe
nponsowsniu B cnupanbHoM pykaBe Crux—Scutum. [eonornyeckne akTbl TaKke
CBUAETENbCTBYIOT, YTO ITOT pPyKaB, BO3MOXHO, obrnagaeTt GonblUen LWMPUHOW, YeM Tpu

Aapyrve.

SKCMEPVMEHTANBHOE MOLENVMPOBAHUE XOHOPUTOBOW
CTPYKTYPBbI.

OKCMEPUMEHTANIBHOE ~ MOOENVMPOBAHVME  B3AMMOIEWCTBUSA  KAPBUMOA
XENE3A C CYJIboOAMU, OKCUOAMN U CUNMNKATAMU TIPU P, T-MAPAMETPAX
NMTOCOEPHOW MAHTU

Batanesa 10.B. (MFM CO PAH), NanbsHoB O.H. (MFM CO PAH), bop3pos 0.M.
(UM CO PAH)

bataleva@igm.nsc.ru, Ten.: 8 (383) 330 80 43

Paboma ebinonHeHa npu g¢huHaHcosol noddepxke POOU (npoekm 16-35-60024), a
makxe 8 pamkax 2ocydapcmeeHHo20 3adaHus (npoekm Ne 0330-2016—-0007).
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B ycnoBuax BOCCTaHOBMEHHOM MaHTUM Kapbug >xenesa ABNAETCA OOHUM U3
noTeHuManbHbIX KOHLEHTPATOpOB Yyrnepoga B npoueccax npupoaHoro obpasoBaHus
rpacputa n anmasa. OKCNepuMeHTanbHOe MOAENMPOBaHWE Yrnepoa-npoayLnpPYOLLNX
peakumin C ydacTuem KoreHuTta, CynbuaoB, OKCMAOB M CUMMKATOB MNpPOBELAEHO Ha
annapatype BAPC, npu 6,3 Mla, B untepsane 900 — 1600°C, n gnutenbHocTtax 18-40
4YacoB. YCTaHOBMEHO, YTO B X04e B3aMMOOENCTBUSA KOreHuTa ¢ CynbguaHbiM pacnnasomM
NMPOUCXOAAT 9SKCTpaKkuus yrnepoga W xenesa w3 kapbuga u  dopmMumpoBaHue
NPENMYLLECTBEHHO MeTanmn-CynbMuUOHOro pacnnaBa C pPacTBOPEHHbIM  Yriepoaom
(~Fe7sNisS11Cs),  aBnsAwoowleroca  cpegon  Kpuctannmsaumm — yrnepogHblx — ¢oas.
MpOAEMOHCTPUPOBAHO, YTO B3aMMOLEWCTBME KOreHuTa C MuHepanamum CUSMKaTHOM
MaHTUK, Hambonee BEpPOSATHO, OCYLLECTBIISETCA Mpu y4acTUM OKUCHEHHoro dnouaa, u
npuBoauT K bopMupoBaHuio rpaduTa (pocTy anmasa) B accoumauumn ¢ Fe-cunukatamu,
Fe-okcmpamm 1 pacnnasom  Fe-C-O. T[lonyyeHHble  pesynbTaTbl  MO3BOSIAIOT
paccmaTpmBaTb KOTEHUT B Ka4yecTBe NOTeHUManbHOro MCTOYHMKA yriepoda B npoueccax
Kpuctannusauum rpapmuta W anMasa B YCNoOBUAX INUTOCPepHOM MaHTUM, a
B3aMmogenctensa kapbuga >xenesa c cynbdugamu, okCcMgamm U cunvkatamu, B Xoge
KOTOpPbIX peanu3yeTcs 9KCTPaKuMsa yrinepoda - Kak BO3MOXHble npouecchl rnobanbHoro
yrnepoaHoro uukna.

Be3meH H.U., Nopbaues N.H.(MOM PAH), 3unoebeesa H.I". (2eon.¢p-m. MI'Y)
bezmen@iem.ac.ru ten.: 8 (496) 522 31 43

XoHOpuTOoBas CTPyKTypa MEeTeopuToB npeactaBnser cobow arperat  oBasbHbIX
CUNUKaTHbLIX CcTekon (xoHap), 3aHumawwmx okosio 70-90 % obbema MeTeopuTa,
NMOMELLEHHbIX B MaTpuuy, oOO6OraleHHy yrnepogoM, MeTanfMyeckum Xenesowm,
CynbMaoM M anioMOCUNNKATHBIM CTEKITOM. XOHAPblI MMEKT NPaKTUYECKNM OAMHAKOBbLIV
pasmep (0.5-2 mMm), 4TO cBUOETENLCTBYET 00 MX MPOMUCXOXOEHMM B OOMHAKOBOW cpeje,
KoTopas onpefensana KoagUUMEHT MOBEPXHOCTHOrO HATSHKEHUSI CUIMKATHBIX Kanenb.
Takon cpegon, no-engmmomy, sensetcsa dpnoung cucremsl C-O-H-S, NNoTHOCTb KOTOPOro
Oblna gocTaTodHa Ang ceUMeEHTaUNoHHOro obpasoBaHUs CUIIMKATHBIX Kanesb Ha paHHUX
aTanax dopmupoBaHus ConHeyHon cucTembl. B nutepaType cywectByeT 6Gonblioe
KONMYECTBO MMNOTE3 NPOUCXOXOEHUS XOHAPUTOBOW CTPYKTYypbl MeTeoputoB (6onee 30).
OpHako akcnepuMeHTarnbHble NccnegoBaHWs NOYTU MNOMHOCTBIO OTCYTCTBYHOT.

OnbiTel 6bIIM NpoBedeHbl npu Temnepatype 1250°C wn pgaesneHun 500 aTtm., npwu
KOHTpOnMpyemon monbHon fonen sogopoda Xy, = 0.9 n 0.7 Bo cprironge cuctemsl C-O-H-

S n cogepxaHmn nOUaoB, COOTBETCTBYHOLLUMX KOCMUYECKOW pacnpocTpaHeHHocTu. B
pesynbTaTte 6binia NonyyYyeHa XoHAPUTOBAasH CTPYKTYpa B BUAE CUNMKATHBIX KanneodpasHblX
CTEKOJ1, NMOMELLEHHbIX B CUNUKATHYO MaTpuly, 060roleHHyo MeTansiom, CyrnbduaomMm u
yrnepogom. Mbl npegnonaraem, 4yto B 6onee OKUCHEHHbIX YyCrnoBusax OyayT MonyyeHbl
XOHAPUTOBbIE CTPYKTYPbl, COOTBETCTBYHOLLUNE OOBIKHOBEHHBIM XOHOPUTAM.

CTABUNN3ALNA OB'I:EMHO!__I,EHTPI/IPOBAHHOFO KYBUYECKOI'O XXEJNE3A N ElIO
BA3KOCTb B YCNOBUAX TBEPOOIO AOPA 3EMJTA

BenoHoxko A. b. (Koporneeckoe ebicwee mexHuyeckoe yyunuuwie KTH)
anatoly@kth.se; Ten.. +46734088708

[Moddepxka: Llsedckuti Hay4Hbili Cosem, epaHmbl 2013-5767 u 2017-03744
"MuHeparnbHas ¢usuka s0pa 3emnu"

3eMHOe TBepaoe BHYTPEeHHee AOpO B OCHOBHOM >Kereso, Mo3TOMYy BOMPOC - KakoBsa
CTPYKTypa Xeresa BO BHYTPEHHeM sape 3eMnu - MMeeT LeHTparnbHoe 3HaueHue Ans
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Hawero noHnmaHus sgpa. CtabunbHasa dasa xenesa B agpe 4O CUX NOP HensBecTHa. B
HacTosilLlee BpeMs paccMaTpuBalrTCA [Ba OCHOBHbIX KaHAugaTa - rekcaroHanbHas U
Kybuueckas (OLK) dasbl. B aton pabote gemoHcTpupyetcsa yctonumnmsocTb OLIK-dhasbl B
yCcrnoBmuax LUeHTpa agpa. JToT pesynbTaT MofyvYeH M3 MepBbiX MNPUHLMNOB METO40M
mMornekynapHon guHamuku. OLK-cpasa crabunusmpyetcss oBHapyXeHHbIM YHWUKanbHbIM
MexaHu3MoM AN ysnn, B OCHOBE KOTOPOro NEXUT HU3KOTEMMNepaTypHas AMHaMUYeckas
HeycTonunBocTb OLIK-cpasbl. Mo-enanmomy, OLIK-chbasa yxe Habnioganacb B HegaBHUX
9KCNepuMeHTax, OAHAaKO 3JKCNepuMeHTasbHble AaHHble OblNM HEBEPHO WCTOSMKOBAHbI.
Anddpysns atomoB xenesa B TBEPAOM COCTOSHUM COBEPLUEHHO YHWKarnbHa M No3Bonset
OOBACHUTBL Kak aHU3O0TPONUIO, TaK U HU3KUA MOAYIb CABUra BHYTPeHHero sgpa. Teeppoe
BHYTpPEHHEE SOpO ABMNHAETCA CUMbHO AWCCUMMaTUBHOW cpedon. JTO CBOWCTBO fAApa
npoOTUBOPEYNT obLenpuHaTon rmnortese YCTONYNBOCTHN rekcaroHanbHoOm
NOTHOYNakoBaHHOW pa3bl B YCNOBUSIX BHYTPEHHEro siApa, MOCKOSbKY 3BYKOBbIE BOJIHbI
pacrnpoCTpaHATCA Yepes3 rekcaroHanbHy dasdy 6e3 guccunaumm aHeprumn. OLIK-dasa
Xenesa 3Ha4MTeNnbHO MeHee anactuyHa, Yyem pasa [T1Y. Bbyayuu Kpuctannuyeckom
dason, OLIK >xene3o obnagaeT BA3KOCTbIO, ONM3KOM K BS3KOCTU XKWOKOrO >Kernesa.
3atyxaHne CencMMYeckoro curHana obycnoBneHo YHUKanbHOW  ANgdYy3MOHHOM
xapaktepuctmkon OLK-gasbl.

BIAHWE BO[bl HA ®A30BbLIE MNMEPEXOLbl KAPEOHATA KAJIMA B NHTEPBAIJIE
AOABJITEHWW 0-7 TTIA

BexteHoBa A.E. (I'T® HrY), rasprowkud [.H., Jiuxayesa A.HO., PaweHko C.B.,
INutacos K.A4. (MM CO PAH)

bekhtenova@igm.nsc.ru ten.: 8 (913) 733 37 51

Paboma ebinonHeHa ripu nodoepxxke epaHma PH® Ne14-17-00609-/1

B npegblioylimx uccnefoBaHUAX, Mbl Nokasanu, YTO NpU Hanmmyemm HebonbLUOW
npumecu rmgpokapboHata K2CO3*1.5H20 B peaktmee y-K2COs nocnegHumn npetepnesaeT
PEKOHCTPYKTUBHLIN nepexog npwu gasneHun nopsagka 3 [Mla u temnepatype 300 K. B
HacTosiLee paboTe Mbl NPOBENY UCCNeaoBaHNs ¢ «Ccyxum» obpasuom y-K2COs B a4enke ¢
anmMasHbIMW  HaKoOBasnbHAMM C UCMNONb30BAaHUMEM CUHXPOTPOHHOIO M3rnydeHusa. Ha
OCHOBaHWUN PEHTIEHOBCKUX OMPPaKUMOHHbBIX CNEKTPOB, ObINO MOKa3aHo, YTO B Criyyae
cyxoro obpasua HWKaKUX PEeKOHCTPYKTUBHbIX U3MeHeHun ¢ y-KoCOs B uWHTepBane
nasnenun 0-7 Mla n kKomMHaTHOM TemnepaTtype He npoucxoauT. Npu CHWXEeHUN gaBneHus
N3MEHEHNA ONPPAKUMOHHBIX CMEKTPOB 3adUKCMPOBaAHO He Oblfo, B TO BpeMs Kak npu
HanMyuu rmapaTMpoBaHHON drasbl Habnganacs amopdusauus.

Takke ObINO uccnegoBaHo noBegeHWe KapOboHaTa Kanusi MeToaoM paMaHOBCKOW
crnekTpockonun. 3apsgka  anMasHoM  SYerkM  Npou3BOoAuSiacb  Ha  BO3dyxe, 4TO
obycnoBanueaeT Hanuune HebOMbLIOro  KonuyectBa  rumgpatMpoBaHHOW  ¢basbl
K2CO3*1.5H20 B wncxogHoMm o6pasue. Ha cHATbIX cnekTpax MpUCYyTCTBYET uYeTbipe
dbyHOameHTanbHbIX KoneGaTtenbHbix MoAbl CO3%-MOHOB: CUMMETPUYHbIE BarneHTHble
koneGaHus (vi) 1059-1062 cm?; konebaHusi BHe nnockocTn (v2) okormo 800 cwm?,
acyMMeTpu4YHble BaneHTHble konebGaHus (va) 1422-1436 cml; konebaHusi B MnockocTu
(va) 674-698 cm?l. OTyeTnMBO BUAHO GOSbLUOE YMCIIO NNMHUIA CMELLEHUS B AuanasoHe
HU3KUX BONHOBbLIX u4ucen: meHee 300 cml, KoTopble NPEACTaBMAKT BHYTPEHHUE
konebatenbHble MOAbl. MI3MeHeHne CnekTpoB NPOUCXOAUT npu cxkatum o 6,4 Ma n
conpoBoxpaaeTca nosieneHvemM nuka 1053 cmt B o6nactm CUMMMETPUYHBLIX BaneHTHbIX
konebanun. MNMpn gekomnpeccun oo 0,5 Ma 3ToT Nk ncyesaer.

XPOMCOLEPXALM/A PUHIBYOUT C OBPALIEHHOW CTPYKTYPOW: PA3BUTWE
MOJEJTIN NMPOUCXOXAEHNA BBICOKOBAPHbBIX XPOMUTUTOB
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Bo6poB A.B. (2eon. ¢p-m MIry, FrEOXU PAH, NOM PAH), CupoTtkuHa E.A. (FTEOXU
PAH), bunpau J1. (YHueepcumem ®nopeHyuu, Umanus), UpudcpyHe T. (YHueepcumem
Axume, Mauyysima, SinoHus),

archi@geol.msu.ru 1en.84959394929

lNoododepxka: POOU (epaHm Ne 17-17-01169)

Bnepsble B mupoBon npaktuke npu 20 [Tla 1600°C) B cucteme Mg2SiOs—MgCr20a4
CMHTe3upoBaH xpomcogepxawmn (4,23 mac. % Cr203) puHrBygut c obpalleHHOoM
CTPyKTypou. B nonyyeHHon ase Si BxoguT B okTasap, a Mg pasynopsgeyeHHo 3acensiet
OKTasApbl U TeTpasgpbl. PaHee pUHrByauT CO CTPYKTypon obpallieHHOM LNUHENN Obin
obHapyxeH B XxpoMututax u3 oduonutoB paroHa Luobusa (Tubet, Kutan). CornacHo
CYLLECTBYIOLMM MpeacTaBneHnsiM, XpOMUTUTbI, MepBOHaYanbHO obpasoBaBLIMECH Ha
HebonbLwKnx rnybuHax, Oblnn 3aTemM NorpyXeHol B obnacte nepexodHon 3oHbl (410-660
km). OOHUM M3 HepeLLeHHbIX BOMPOCOB 3TOW MOLENU SIBMSeTCs yCTaHoBneHne ¢asbl, 3a
cyeT KoTopon hopmMmmpyeTcs Bbicokobapuyeckas moamndpukaumsa (Mg,Fe)2SiO4. B kauectse
Takon pasbl npegnonaraeTca aHTUMroput, ONU3KMA NO COCTaBy PUHIBYOUTY U3
XpPOMUTUTOB, OAHAaKO B cnyyae obpalleHHOM CTPYKTypbl 3Ta ¢hasa [OfKHa M3HavanbHO
cogepxaTb CyLleCTBEHHyK [Jomn Si B OKTasgpuyeckon koopauvHauuu. PesynbTathbl
npoBedeHHbIX UCCrneaoBaHW MO3BOMAKT npegnonaratb, YTO OBpalLeHHbIN PUHIBYOUT
Mor obpasoBatbcs 3a cyeT pasbl Mg(Mg,Cr,Si)204 € uncKkaxkeHHOW pomMbuyeckon
CTPYKTYpPOM TUTaHaTa Kanbuus, nosiydeHHou Hamm paHee npu 13-18 [Tla B cucrteme
Mg2SiOs—MgCr20a.

OU3NKO-XMMNHECKME yclnossA ~ ®OPMUPOBAHWA ONOBOPYAHbIX
MECTOPOXOEHUWN BAOXAITIBCKOIO PAMOHA (MPUMOPBLE, POCCHUA)

BopTtHukoB H.C (MFEM PAH), Kpsixes C.I' (UHUIPU), N'openukoBa H.B (UFEM PAH),
CmupHoB C.3. (MIFM CO PAH), lNoHeBuyk B.l'., Cemensik B.U. (BIr'1 AjBO PAH),
OyounuHa E.O. (MFEM PAH), E.H. CokonoBa E.H. (MM CO PAH)

bns@igem.ru, ngor@igem.ru: 8(905)728 79 25

Ha ocHoBe aHanusa pacnnasHbIX, OUAHO-pacniaBHbIX U ONIOUOHBLIX BKITHOYEHUI
M M30TOMOB KWUCropoda B KBapue rpaHMTOMAoOB YpMUACKOro MaccuBa bapgkanbckou
BYNKAHO-NTYTOHMYECKON 30Hbl U B MWHepanax W3 pya COMPSPKEHHbIX OfOBOPYAHbLIX
MECTOPOXAEHUN NPOCNexXeHa 3Bonuusa pyaoobpasyowero dgnonga oT MmarMaTn4ecKkom
K rmgpoTepmarnbHOM cTagun. YCTaHOBMNEHO, YTO OTAENeHne oTHocuTenbHo nnoTtHoro (0.6
r/cmM3) HagkpuTUyeckoro BoaHo-conesoro dnouaa (9-19% NaCl-aks., 0.72Na, 0.16K,
0.09Ca, 0.03Mg / 0.93CI 0.07F, xCO2=xCHa4) npoucxoaunno npu Temnepartypax 650-600°C
n pasneHun 1.2 kbap npu KpucTannusaumm YMEpPEHHO TOPUCTBIX W MeTa- U
BbICOKOITIMHO3EMUCTbLIX KUCIbIX pacnnaBOB C BbICOKMMW coAaepXaHusmu Boabl (4o 8
mac.%), xnopa (~0.15 mac.%) n ¢rtopa (~0.4 mac.%). PopmupoBaHune pyn [lpaso-
YPMUNCKOrO  MECTOPOXOEHUS NpoTekano B MNPOLECCe CHWKEHUs TemnepaTypbl
BblAenuBLlerocs MmarmaToreHHoro cpntonga go ~550-500°C (rpensenHnsaums) n 480-380°C
(kpucTannusauma kKaccuTepuTa B napareHesuce C Tona3om u kBapuem). Kaccuteput-
KBapueBble XuMbl MecTopoxaeHus brnvkHee cdopmumpoBanuce npu 420-340°C u3
pacTtBopa 65M3Koro coctaBa, HO B YCINOBUSIX €r0 reteporeHMsaumm npu AaBrneHumM OKOSo
0.2 k6ap. MonyyeHHble 3Ha4YeHUs §8Om20 = 8.5%0 yka3biBalOT Ha rEHETUYECKYH CBS3b
ONOBOPYAHOM MUHEpanu3auum ¢ rpaHuTaMmmn YpmMmuinckoro batonura.

W3MEHEHWE TJIOTHOCTU MANAXUTA B TPOLECCE CUHTE3A B 3AKPbLITON
PELUMPKYNALMOHHOWM CUCTEME
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By6nukoBa T.M., Banuukun B.C., CetkoBa T B., HekpacoB A.H. (MOM PAH)
tmb@iem.ac.ru Ten.: 8(496) 522 58 47

N3y4yeHO BHYTpeHHee CTpoeHe CUHTETUYECKOro ManaxuTa, BblpawieHHoro 8 MUOM PAH B
PeumMpKYNALUMOHHBLIX Kpuctannusatopax 3akpbiToro Tuna. B kadectBe pacTBopuTens
ncnonb3oBanM aMMmuadHble  MefHo-kapboHaTHble pacTBopbl.  [1pOAOMHKUTENBHOCTD
onbiTtoB coctaBnsana 20 - 25 cytok. Tepmobapuyeckme napameTpbl npouecca
nepuoanyeckn U3MeHANU, YTO MO3BOMUMNO MOSYYUTb ManaxuT C XOPOLLO BbIPaXXEHHOW,
KOHTPAcCTHOM LBETOBOW 30HaNbHOCTbLI. [leTanu CTpoeHus nonyveHHbIX obpasuos
N3yYeHbl C MOMOLLBLI0 LINPPOBOro ckaHupytowero Mmkpockona Tescan Vega Il XMU (s.r.o.
Tescan). Bbino ycTtaHOBNEHO, YTO Ha rpaHvue pasgena LBETOBbIX CIloOeB Maraxurta
BO3HWMKAOT 30HbI BbICOKOW MOPUCTOCTU C COOTBETCTBEHHO MEHbLUEN MIIOTHOCTBLI. Takown
apekt aABndeTca cneacTteBMeM MOBbIWEHUA TemnepaTypbl B KpucTanniM3aunoHHOW
Kamepe, 4TO nMPMBOOUT K BO3pacTaHUO MHTEHCUMBHOCTW npouecca Tenno- wu
MaccorepeHoca, yBennm4eHno CKOpOCTU OTIOXEHUS BeLecTBa, U Kak cneacTene aToro — K
obpa3oBaHM0 MUKPO- U Makpo- Mop 1 3axBaTy MaTO4HOro pacTeopa.

FTEOXUMWYECKOE CTPOEHME BAXEHOBCKOW CBWUTbl W MEPCMEKTUBLI
MONYYEHVA CUHTETUYECKOW HESTW.

ByraeB U.A. (FTEOXU PAH, Ckonmex), BbiukoB A.1O. (2eon. gp-m MI'Y, FTEOXU PAH),
CuakunHa E.C. (FTEOXU PAH), KanmbikoB I'.A., KanmbikoB A.l'. (2zeon. ¢p-m MIY).
lpoekm PO®OU 18-05-00818

CobbITns, CBSA3aHHbIE CO CTPEMUTENbHLIM POCTOM A00blbM HePTM WM rasa wu3
HU3KOMPOHULAEMbIX  HedTerasoMaTepuUHCKMX  CraHueBblX Tonw, B  nocnegHee
pecatuneTne nNOMNyYunn HasBaHWe «CraHuesad pesoniouvs». B TeyeHne opgHoro
AECATUNETUSA YCUNUAMMN YYEHbIX, MHXXEHEPOB, TEXHONOroB, OM3HECMEHOB ObiN BHEOPEHDI
HOBble TexHomormm wu 3apaboTann MecTopoXaeHusa (nnev) B HU3KOMPOHULAEMbIX
nopogax. [ononHUTENbHbIM pecypcoMm npu paspaboTke cnaHueBon HedTu aBnseTcH
norlydeHne CUHTETUYECKON HeddTW Npu TepmanbHOM BO3gencTBuu. B xoge npoBeneHus
aKcnepumeHTa Obl1 nokasaH crnocob noslydYeHUst CUHTETUYECKOM HedTU u3 nopopg
b6axeHoBckon cBuTbl (BC) npu rmagpoTepmanbHbiX YycroBusx. [lpy 3TOM  BaKHOW
XapaKTepPUCTMKON KONMYECTBEHHO BbIAENMBLLIENCA HEPTU ABMNSIETCHA COCTaB MUHEpParbHOM
MaTpuubl Nopodbl U cTeneHb npeobpasoBaHHOCTM  KeporeHa. [lopogbl BC
XapaKTepU3yKTCs BbICOKMM COOEpXXaHMeM YrneBoAopoaoB B MyCTOTHOM MPOCTPaHCTBE.
BoinonHaeTca  geTanbHas — xapakTepuctvka — neTpodousmyeckux  CBOWUCTB  MOpof4
BGaxeHOBCKOWN CBUTbI C NPOBEAEHNEM CPABHUTENbHOIO aHanu3a nonyyYeHHbIX pe3ynbTaToB
npy pasfMYHOM HAaCbILWEHUN MNYCTOTHOrO MPOCTPAHCTBA rOPHbIX Mopod. Mcnonb3ys
COBpPEMEHHbIE CMocoObl M3y4eHUs1 KepHa, 3Hasi MWHepanbHbI COCTaB U CTeneHb
npeobpasoBaHHOCTM KeporeHa M ONMpasicb Ha 9KCMepUMEHTamnbHble [aHHble Mo
N3BMNEYEHNIO CUHTETUYECKOM HedpTM npu rMapoTepmanibHOM BO3OENCTBUM  MOXKHO
nonyyYnTb MNPOrHO3HbIE pecypcbl Ha uccriegyemon nnowaan npu  paspaboTke
MECTOPOXOEHMUS.

MEPBbIE OAHHBIE MO N3OTOMHOMY COCTABY JIETYUYMX KOMIMOHEHTOB (N2,
CO2, Ar) B KAPBOHATUTAX MACCUBA ECCEWN (HOXHAA TPAHVLA MAMMEYA
KOTYNCKOW NMPOBUHLININ)

BynknH A.U., AcasuH A.M. (FEOXU PAH), BepxosBckun A.B. (Omkpbimsbilu
YHueepcumem, AHanusi)
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Paboma nposedeHa npu ¢ghuHaHcosol rnoddepxxke epaHma POOU Ne16-05-00974a

WccnepoBaHbl Bapnauun M30TONHOIMO coctaBa M cooTHoweHus C, Ar, N2 BO (pniovaHbIxX
BKMNtOYEHNAX B obpasue HensameHeHHOro gockopmuta (MarHeTutonuTta) ns maccusa Eccen,
pacnosioXXeHHOro Ha toXXHoW rpaHuue Marmeya Kotynckon npoBuHuumn (cesep Cubumpckon
nnatgopmsbl). Obpasen noytn Ha 80% cocToOUT M3 MarHeTUTa C NPUMECbKD anaTtuTa.
BblaeneHune razoB npoBoAMnoCbL METOAOM CTyneH4YyaToro ApobneHus. N3oTonHbI aHanu3
BbINOJSTHEH Ha BbICOKOYYBCTBUTENIBHOM Macc-CnekTpoMeTpnyeckoM Komnnekce Finnesse B
OtkpblTom yHuBepcuteTe (AHrmud). [lepBble [AaHHble nokasanu, 4YTo  riouaHble
BKIMIOYEHUSA 3axBaTuUMM 3HAYUTENbHOE KONMMYECTBO MPaKTUYECKN HEKOHTaMWUHUPOBAHHOIO
MaHTUIAHOTrO aproHa (oTHolleHue “OAr/3®Ar B cTyneHsax apobneHus poocturaet 5166+118
npu cpeaHeM 3HadyeHun 3874+84). CoapepxaHue asoTa - 90 Hr. M3oTonHbIn cocTas (3°N =
4.3+0.2 %o) nonagaeT B AuanasoH 3HaYeHUW, XapaKTepHbIX OANA KOHTUHEHTalbHbIX
kapboHaTuTOoB. HM3koe copepxaHue yrnepoaa, (NMuwb 30 Hr), roBopuT 0 pakTU4YeCKoM
otcytcTBum CO2 Bo dontonge. NMpaktnyeckm nonHoe coBnageHne n3oTonHoM MeTKM aproHa
C oTHoweHnem 4OAr/Ar B MaHTUNHOM WCTOYHMKE dhockopuTa [YNMHCKOrO Maccuea,
HaxogsALerocs Ha NPOTUBOMOMOXHOM Kpar MarMaTU4YeCcKon NPOBUHLMW, MOXET roBOPUTb
O TrOMOreHHOM cocTaBe MaHTuruHoro donga B npegenax Manmeda KoTtynckon
MarmMaTu4yeckon NPOBMHLUMKN Ha aTane hopMMpoBaHNS Nopos OCKOPUTOBOW rpynnbl.

PACYET SHTANBMUN CUNTMKATHOIO PACMIIABA MPON3BOSIbHOIO COCTABA C
NCMNONb3OBAHMEM YPABHEHUA KUPXTO®DA.

BbiukoB [1.A. (2eon. gp-m MI'Y), KonteB-[iBopHukoB E.B. (2zeosn. gp-m MIY)
dmibychkov@gmail.com Ten.: 8 (495) 939 49 16

Ha ocHoBe ypaBHeHuss Kupxrocda Obi1 paspaboTaH MeTod pacyé€ta SHTanbnum
CUNUKaATHOro pacnnasa MPOU3BOSIbHOrO COCTaBa C YYETOM CKPbITOM TENNOTbI NNaBfeHus.
[Onsa pgoctmkeHna 3Ton uenu Obinu peleHbl ABe 3adadvn: NepecMmoTp KoaddMUNEHTOB
YpaBHEHUSA TEMMOEMKOCTN CUITMKATHOrO pacnsasa; onpeaeneHme napumanbHbiX MOJTbHbIX
3HTanbNnn obpasoBaHWA KOMMOHEHTOB pacnfaBa W3 3fIEMEeHTOB B CTaHOApPTHOM
COCTOAHUN. HeonpenenéHHOCTb Mpu pacyeéte TEenmnoeEMKOCTU CUMMKaATHOro pacnnasa C
ncrnonb3oBaHMeM npeariaraemoro Habopa Ko3gPULMEHTOB NPU YpPoBHE 3Ha4YMMocTh 95%
He npesbiwaeT *+ 0,7 Ix-monb1-K1. YcraHoBneHa cnabas, HO CTaTUCTUYECKN 3HAYMMas
TemnepaTypHas 3aBUCUMOCTb TEMNSTOEMKOCTH.

OHTanbnNUM pacnnaBoB, pacCUYMTaHHbIE C WUCMONb30BaHMEM MNPEASIOKEHHOro MeToaa,
COrnacylTcsi CO 3HAYEHUSIMWU, MOMYYEHHbIMW APYIMMW HE3aBUCMMbIMW MEeToOaMM.
3HayeHne OWunBKN Npu BbIYUCIIEHMM HA YpOBHE 3HauMMocTn 95% He npesbiwaeT + 2%
OTHOCUTENbHBbIX.

MPUPOAHLIA  KYCMUOUH:  ®U3NKO-XUMUYECKOE W TEPMOXWMUYECKOE
N3YYEHWE

BuracuHa M.®., Oropogosa J1.I., KoHoHoB O.B., KownsikoBa H. H.
KceHodoHTOB [1.A., XaHuH [1.A., LLlep6akoB B.[l., MenbyakoBa J1.B. (2eos. gp-m MIY)
logor@geol.msu.ru ten.: 8 (495) 939 13 49

N3yyeH «kycnvamH (dpTopavopTocunukaT Kanbumsa CasSi2O7F2) wn3  monubaeHo-
BOJSIbOpamMOBOro mecTtopoxaeHunsa (ToipHbl-Ay3, KabapguHo-bankapus, Poccus).
TepmoavHamnyeckoe MoOenvpoBaHue ycrnosuint obpasoBaHus M nonen ctabunbHOCTU
KycnuanHa B npupode TpebyeT ero HageXHblX TepMOAMHAMUYECKUX KOHCTaHT.
BbInonHeHbI ANarHocTnyeckme nccnenoBaHus MUHepana mMeToaamu
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PEeHTreHoCNeKTPansHoro, peHTreHorpaduyeckoro, TEPMUYECKOro aHanum3os,
MHdpPaKpaCHOW CMEKTPOCKONMMN U CNEKTPOCKONMUM KOMOMHALMOHHOIO paccedHunsi. Ha
OCHOBaHWUN npoBeAeHHOro Ha MUKpOKanopumeTpe Kanbse MEeTOAOM
BbICOKOTEMMEPATYPHON  pacniiaBHOW  KanopuMeTpun  pacTBOPEHUs  uUccrneaoBaHus
NPUPOAHOro KycnnamHa nofny4YeHo 3HayYeHne 3HTanbnmMmM ero obpasoBaHNSa U3 3NIEMEHTOB
(AH%%(298.15 K) = - 5190 + 13 kx/Monb). OueHEeHbl 3HAYEHUs CTaHOapPTHOW 3HTPOMNUM
(S°(298.15 K) = 279.5 £ 2.9 [Ix/(K-Monb)) n aHeprum 'mobca obpasoBaHus (AiGCi(298.15
K) = - 4936 £ 13 k[x/monb). MNMonyyeHHble pe3ynbTaThl PpacLUMPSIOT CYLLECTBYHOLLYIO 6a3y
AaHHbIX NO  dyHOAAMEHTasNbHbIM  TEPMOAMHAMUYECKUM  KOHCTaHTaM  MUWHeparos,
HeobXoaUMbIM M5 MOCTPOEHUS MNOSiIeM YCTOMYMBOCTM, PacyeToB YCMOBUI paBHOBECUSA
MUHepanbHbIX a3, onpegenexHums P-T ycnoBui o00pas3oBaHWSA nNapareHeTUYeCKnx
accouunauun.

MMOPOTEPMAJIbHBIN  CUHTE3 W KPUCTAIINIMYECKME CTPEKTYPbl HOBBIX
®OCHPATOB MEAN.

Bonkos A.C., AumutpoBa O.B., fimMHoBa H.A., N'yp6aHoBa O.A. (reon. c¢-t MIY),
AkceHoB C.M (®PHUL).

Paboma ebinonHeHa npu noddepxke Pocculickoeo ¢oHOa yHOameHmMarnbHbIX
uccnedosaHuu (epaHm Ne 17-03-00886a).

OcHoBHOe pasHoobpasve npupoaHbIX (hocdaToB NPUYPOYEHO K nermatutam, no3aTomy
rmopoTtepmarnbHbIl - METOA SBMSETCA OnTUMarbHbIM - AN U3yvyeHUs ocobeHHoCTen
Kpuctannusauum npupogHblx docdatoB. [lonydyeHn meTannodocdaTHbIX KapKacHbIX
MaTtepuanoB npeacraBngeT MHTepec M3-3a UX NoTeHuManbHbIX NpUKNagHbiX CBOUCTB, Tak
MeabcoAepXalume COeAMHEHUsl, 4acTo  AEMOHCTPUPYIT HeOobblYHble  MarHuUTHble
CBOWMCTBA, TaK e MOoryT ObiTb WCMOMb30BaHbl B OKUCAUTENbHO-BOCCTAHOBUTENBHOM
katanuse. WccnepoBaHve ruapoTepMarnbHbIX CUCTEM  MNPUBNMKEHHBIX MO  COCTaBy
MUHEpanuM3aTopoB K NPUPOAHLIM MO3BOMSET paclWMpUTb NPeacTaBfeHust O MUHepanax
Kak O npoTOoTMNax MepCrneKkTUBHbIX MaTtepuanoB, a Wu3ydeHve as3oobpasoBaHusa B
NCKYCCTBEHHbIX CUCTEMax, NOMoraeT NOHATb MEXaHU3M pPocTa KpUCTamnsmoB B NPUPOLHbIX
pacTBopax Npwu MOBbILWEHHbIX Temnepatypax u aaeneHusix. Llenbto paboTtbl saBnsertcs
rmopoTepmanbHbIl - CUHTES dochaTHbIX KanbUunU-MeOHbIX COeAMHEHUW, a TaKke
BbIIBIEHNE pONM MWHEpPanu3aTopoB Ha WX Kpuctannusauyuo. CuHTEe3 KpucTanmnos
nposoguncsa npu temnepatype 690-700 K n gasneHnn 480-500 atm. lNonyyeHbl HOBblE
dasbl: Rb2Ca{Cus02(P0O4)s}— aHanor wyposckunta un BaCaCu(POa4)2 nH20. BbissneHa
KnoyeBas posb BAUSHUS MUHEpPann3aTopoB NPUONMKEHHbLIX NO COCTaBy K MPUPOAHbLIM Ha
KpucTtannuaauuio HoBbIX docdaTHbIX COeANHEHWN.

CTPYKTYPA N CBONCTBA HOBbIX ®A3 BbICOKOIO AABJTIEHUA Fe7Ns
FasprowkuH M. H., CaratoB H.E., Jlutacos K.[l. (MM CO PAH)

gavryushkin@igm.nsc.ru ten.: 8 (383) 333 26 00
Paboma ebinonHeHa ripu nodoepxxke epaHma PH® Ne17-17-01177

Ha ocHoBe Teopun (pyHKUMOHaANa nNOTHOCTM B ©Gasuce MMAOCKMX BOSMH, C
ncnonb3oBaHvem nporpammHoro naketa VASP npoBefeHoO mccnegoBaHue CTPYKTYpbl U
CBOWCTB BblCOKODapuueckmx a3 Hutpuaa xenesa FezNs B uHtepane gasnenun 50-150
[Ma. Takke C NOMOLLbK 9BOMOLUNOHHBLIX anrOpUuTMOB, UMMIEMEHTUPOBAHHLIX B KoAe
USPEX, npegckaszaHa HoBasi BblcOKObapuyeckass dasza Amm2-FerzNs. Ons e-FerNs
CTPYKTypHasi Mofernb co3faBanacb Ha OcHoBe cynepsidenkm 1x1x7 e-Fe co cnyvanHbim
pacnpegeneHveM atoMoB as3oTa MO OKTasgpuyeckum nosuvumam. CTpyKTypHass mogenb,
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Apyron Beicokobapuyeckon gasbl, B-FerzNs, Gbina cozgaHa Ha ocHOBe NpeanonoXxeHus oo
€€ MU30CTPYKTYPHOCTU rekcaroHanbHou pase Fe7Cs, 4TO NoaTBEPXKAEHO IKCNEPUMEHTOM.
Bbinn  paccuvTaHbl  cnefywowme  UHTepBanbl  YCTOMYMBOCTM  BbICOKOHapU4eCKMX
moandpukaumn (npm 0 K): gns e-¢pasa — 0 - 43 Tla, ana Amm2-dasbl — 43-128 [Mla; ans
B-dhasbl — Bbiwe 128 [MTla. Onsa Bcex moandukauun (g-, B-, Amm2-) FerNs paccumTaHbl
yrnpyrne CBOMCTBA N YypaBHEHUSA COCTOSAHUA OS1 MarHUTHbIX U HEMarHUTHbIX ¢oas. MNokasaH
nepexon M3 MarHUTHOrO COCTOSIHUA B HeMarHuTHoe: ansg Amm2-cassel npu ~30 [Mla, ans
€&- n B- daz — npu ~100 [Tla. lMpoBeAeHO CpaBHEHME IKCNEPUMEHTANbHON WU
TeopeTudeckon 3aBMCUMOCTM obbemMa OT AaBneHus ansa €- un B- das. Onsa e-cdasbl,
YCTOMYMBOWN NPU BbICOKUX OABIEHUSX, pasHMLa 06BbeMOB MarHUTHOW N HEMArHUTHOW a3
HEeCyLEeCTBEHHbI, 1 06€e KpuBble KOPPEKTHO BOCMPOUN3BOAAT SKCNEPUMEHTAsbHbIE AaHHbIE.
B cnyyae e-hasbl, yCTONYMBOM HA HU3KUX OaBMEHUNAX, pasHuua O00bEMOB MArHUTHOW U
HEeMarHUTHOW a3 CylwecTBeHHa, M MarHuTHas asa nydwe  onucbiBaeT
3KCNepuMeHTanbHble JaHHbIE.

OKCMNEPUMEHTANIBHOE W3YYEHWE PACTIPELOENEHNA PEOKUX O3JIEMEHTOB
MEXOY PACINABAMK N MUHEPANAMW T1PU B3AMMOOENCTBUKA OCALOOK-
NEPUAOOCTUT B YCNOBUAX TEMMNEPATYPHOI' O TPAOVEHTA.

fmpuuc A.B. (MFEM PAH), bynatoB B.K. (FTEOXU PAH), Byanaug A., bpan I.I.,
Fepaec A. (YHueepcumem um. U.-B. Nl'eme, ®paHkgpypm Ha MaliHe, 'epmaHus)
girnis@igem.ru , mes.: 8(499) 230 84 15

N3yyeHO pacnpegeneHne 9neMeHTOB MeXOy KpUCTaniMyeckum pecTutom U
pacnnasomMm, obpasylwumMmcs nNpy B3aMOAENCTBUM MOAESIbHOIro Ocajka, cogepxkallero
H20 n CO2, c¢ rpaHaTtoBbiM rapubyprutom npu 7.5-10.5 [Tla B TepmorpaguMeHTHbIX
ycrnosusix. CoaepxaHus rmaBHbIX 3f1EMEHTOB B pacrnfaBe MEeHSATCS B 3aBUCMMOCTU OT
TemnepaTyp B XONIOAHOM M ropsiden 3oHax obpasua. PacnpeneneHne penokux afemMeHToB
KOHTpONMpyeTCs AaBneHneM, TeMnepaTtypon U CoOCTaBOM MUHeparibHon accounaumu. MNMpu
HU3KNX Temnepatypax B ocagke (<700°C) Ba, Rb, Sr u Li 6onee nogswmxHbl, 4em REE u
HFSE, 4To nposBngaeTCcs B BbICOKMX OTHOLWeEHUAX Ba/lLa, Ba/Nb, Sr/Nb B HagkpuTuyeckom
dnonge. MNMpun 6onee BbICOKMX TeMnepaTtypax pacnnae oborawaetcsa Ba, Rb, Sr, LREE u
U otHocutensHo Ti n HREE. OtpuuateneHble Nb—Ta u Zr—Hf aHomanumn B pacnnaBax
OOBACHATCA COXpaHEeHMEM pyTuna, UMPKOHa M MUHeparnoB rpynnbl rymuTa B pectuTe.
[MaBHbIN PaKkTop, BAUAIOWNMA Ha NOBEOEHUE pefKkuX IdfeMeHTOB — UHUNbTpauus
pacnnaBa, obpasyloweroca B  0CagodMHOM  MaTepuane, 4depes  nepugoTuT.
Tepmognddysms MOXeT BNUATbL Ha OTHOLIEHUA Haubonee HeKorepeHTHbIX 3N1eMEHTOB
(Hanpumep, Tal/La). PaccMOTpeHO nNpUMEHEHME MNOSYYEHHbIX 3KCMEPUMEHTanNbHbIX
pe3ynbTaToB ANnd 0O6bACHEHMSA FTEOXMMUYECKMNX XapaKTEPUCTUK CyDAYKLMOHHBIX Marm.

NMNABNEHNE H20-COAOEPXALLEIO MEPUOOTUTA W 3KINOIMMTA TMPWU T=1100-
1300°C, P=4 MA: ®A30BbI/I COCTAB N KPUTUYECKME COOTHOLLEHUSA.

Fop6ayes H.C., Koctiok A.B., Cyntanos A1.M. (MOM PAH)
gor@iem.ac.ru Ten.: (8-49652) 44-425
[Noddepxka epaHm POOU - 17-05-00930

Onsa oueHkn BnvsHMA coctaBa H20-cogepxallen BepxHEM MaHTUM Ha nnaBneHuve,
ha3oBbIN COCTAB M KPUTUYECKME COOTHOLLEHUSA MEXAY CUITMKATHBIM pacrnnaBoM U BOLHbIM
dnongom cuctembl nepngotnt-H20 (MH) n aknormt- H20 (BH) akcnepumeHTanbHO
nayyeHnol npn T=1100-1300°C, P=4 [Tla. SkcnepumeHTbl nposBogunn B MOM PAH Ha
yctaHoBke HJI_10 c¢ wucnonb3oBaHnem Au, Au-Pd u oxenesHeHHbIX Pt_amnyn.
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NcxogHbiMu BewecTBamu cnyxunu Grt_nepuaoTuT n3 KCeHonmTta KuMbepnuToBon TpyoKu
O6HaxeHHas (AkyTtua), ToneutoBbin 6aszanbT CT-1, xumuyeckmn aHanor Cubupckoro
Tpanna wn guctunnmpoBaHHas H20. CooTHoweHue cunukat—H20 nopsigka 0.4-0.6.
OnnTeneHOCTb aKcnepnmMeHTa 6- 8 u.

B NMH cucteme 3akanoyHble obpasubl XapakTepu3oBanucb aHOMasnbHbIMU CTPOEHUEM W
dasoBblM cocTaBoM. [raBHagd WX OCOBEHHOCTb — [es3uHTerpauusi, OTCYTCTBME
MEX3epHOBOr0  CUMMKATHOrO  CTeKna -- 3aKafieHHOro CUMMKaTtHOro  pacnnaea,
obpasylowerocs npyv YacTMYHOM NfaBfneHuyM nepugoTuTa. 3akanoudHbln  MaTepuan
npeacTaBfieH  CNpPecCOBaHHbIM ~ MUKPO3EPHUCTBIM ~ MOPOLUKOM,  COCTOSALMM U3
N30NNPOBAHHBLIX BbIAENEHUA WAN  CPOCTKOB PENIUKTOB  JIMKBUMAYCHBLIX MWUHeparos
nepngotnta OIl, Opx, Cpx coctaBa. OTaenbHble QparMeHTbl XapakTepusoBanucb
“‘OpekuneBngHon” TeKCTypon, obpasoBaHHOW BktoYeHnamMuM penmktos Ol B Grit—
Cpx_maTpuue. CunumkaTHOe CTEKMNO BCTpeYanoch B BUAE N30NMPOBaAHHbIX MUKPOrNobynb.
B OH cucrteme 3akanouyHble o6pasubl XapakTepusoBariMCb MACCUBHOW CTPYKTYPOW,
00YyCNOBNEHHON TEM, 4YTO CWUMIMKATHOE CTEKNO - 3aKanO4HbI CWUMMKaTHbIM pacnnas,
NOKanu3oBaHHOE B MNPOMEXYyTKax Mexay nukeumaycHbiMu dasammu Cpx-Grt cocTaBsa,
ueMeHTupoBanu obpaseu,.

AHOManbHOe CTpOeHMe n a3oBblii COCTaB 3akanoudHblix obpasuoB [MH cucTemsl
CBMOETENbCTBYET O CYLLECTBOBAHUN KPUTUYECKUX COOTHOLUEHUA MeXay CUNUKaTHbIM
pacnnaBom n BogHbIM chntonaom. CTpoeHue 1 (pa3oBbIi COCTaB 3akanodHbix 06pasuos
OH cuctembl cBMAETENBLCTBYOT 006 OTCYTCTBMM KPUTMYECKUX COOTHOLLUEHUA Mexay
CUNUKaTHbIM pacnyaBoM W BogHbIM nongomMm. CyllecTBoBaHME WM OTCYTCTBUE
KPUTUYECKMX COOTHOLLEHUIN CKOpee BCEro CBA3aHO C 0COBEHHOCTAMM cocTaBa pacnsiaBos.

SKNOrNTU3ALUNA NEPUOOTUTA NPU BSAMMOLENCTBMMN C HAOKPUTUYECKMU
OJIMIOMOOPACITNABAMU (MO 3KCMNEPUMEHTAJIbHBLIM OAHHBIM)

FNop6aueB H.C., KocTtiok A.B., CyntaHoB [1.M. (MOM PAH)
gor@iem.ac.ru Ten.: (8-49652) 44-425
[Nododepxka epaHm POOU - 17-05-00930

Mpn P=4.0 lMa, T=1000-1300°C wu3yyeHbl (pa3oBble COOTHOLUEHUSA MPU YACTUYHOM
nnaeneHun cuctembol nepmagotut-H20. 3SkcnepumeHTbl nposognmnu B NOM PAH Ha
yctaHoBke HJ1_10 ¢ wucnonb3oBaHnem Au, Au-Pd un oxenesHeHHbIx Pt _amnyn.
NcxogHbiMum BewecTBamu cnyxunu Grt_nepuaoTuT n3 KCeHonmTta KuMbepnuToBon TpyoKu
O6HaxeHHas (Akytusa) n guctunnuposaHHaa H20. CooTHoweHne cunukat—H20 nopsaka
0.4-0.6. AnnTenbHOCTb 3KCnepumeHTa 6- 8 u.

OcobeHHOCTM TEeKCTypbl 3akanoyHbix 00pasuoB, HM3Kaa MX OOOPOTHOCTb, OTCYTCTBME
MEX3EepPHOBOrO 3aKano4yHOro CTekna CBUOETENbCTBYOT O CYLIECTBOBAHUWN KPUTUYECKUX
COOTHOLUEHU MexXay napumanbHbIMK pacnnasamu M BogHbIM ¢hrntongom. Habnogaercs
3amelleHune nepugoTutoBon accoumauumn Ol+Opx aknorntoBon Grt+Cpx. SKnormtmusaums
nepugoTuTa npuv B3aUMOLEWCTBMM C HaAKPUTMYECKMMM doriroMaopacnnaBaMm  MOXET
CNYXUTb  3PMEKTUBHBIM  MEXaHM3MOM  MPEOAONIEHNa  «3KMNorntosoro»  BHapbepa,
00 BbACHAOLLAS SKITOMMTOBbLIV «NapagoKey» - COBMECTHOE CyLeCcTBOBaHME NepnaoTUTOBOro
N 3KIOrMTOBOrO NnapareHe3ncoB BO BKIKOYEHUsX B anmasax. bnusconuaycHele (T=1000-
1100°C) cBepxkpuTudeckne dniongopacnnaebl oboraleHbl MMKpoanemeHTamu. Bece ato
YKa3blBaeT Ha MX BbICOKYH SKCTPArnpyoLLyto U peakuMOHHY CNOCOBHOCTb.

N3 pesynbTaTtoB 9KCNEPUMMEHTOB credyeT, 4YTO BO nounacoaepxawien MaHTum
(acTeHochepe, MAHTUMHOM KNUHE Hag 30Hamu cydaykuuu, nnomax) npu P = 3.8 ITla
MOryT CyLlecTBOBaTb 00MacTn YaCTMYHOrO NMaBfieHUsl, coaepXaline CBEpPXKpUTUYECKUe
dnomngopacnnasbl, a OrpaHWYEeHHOCTb MO gaBneHuto obnactM  CyllecTBOBaHUS
KPUTUYECKUX COOTHOLWIEHUM pacnnas-griovg — O CyWweCTBOBaHUM BepTUKaribHOW
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30HanbHoCcTU. [e3anHTerpaumsi 00pasuLoB MNpPU  HAOKPUTUYECKUX AaBNEHUsIX MOXeT
npvBOoANTL K (OPMUPOBAHUIO TEKTOHWYECKM OCrabrieHHbIX 30H, NyTel ABUKEHUS

(b]'llOI/Iﬂ,OB 7 BerHeMaHTI/IIZHbIX NnJtoMOB.

MEXAHW3M B3AUMOOENCTBUA CUNMKATHOIO PACMITABA N KOHTPACTHOIO NO
COCTABY KPUCTAJTTIMYECKOI'O BELWWECTBA

NpameHnuknm E.H., AndepbeBa A.0., LLlekuHa T.U. (2eon. ¢p-m MIY)
engramen@geol.msu.ru 8(495)9392040, YanaAlf@ya.ru ten.8(495)9392040,
t-shchekina@mail.ru Ten. (915)1846413

B pesynbTaTe B3anMoLeNCTBMSA KpUCTann4yeckoro matepmana (ropHbix nopoa U pasnuyHbIX
OrHeynopoB) C pacnsiaBamm obpasyoTCa peakuMOHHbIE KONOHKM, obnagatowme OCHOBHbIMU
cBovicTBaMu AN dy3MOHHON METacoMaTUYEeCKOM 30HaNbHOCTU. OCHOBHbLIM UX OTAINMYMEM OT
MeTacoMaTU4eCKMX KOSIOHOK  siBNsieTcss (OpMUpOBaHME B ThISIOBbIX 30HaX HOBOrO
peakumoHHOro pacnnaesa. Hawmbonee ToO4YHOE Ha3BaHWe nMpouecca — «pacnnaBHoe
3amelleHne». MexaHnU3M pacnnaBHOro 3amMeLeHns NPUMEHUM K MPUPOAHbIM PeaKUMOHHbBIM
npoueccam B3aMMOAEWCTBMS Marmbl C BMeLlaloWumMu nopogamu (Hanpumep, npouecc
rpaHuTM3auMmn) U K psagy NpPoOvM3BOACTB (Y4epHasi M UBETHas MeTannyprus, CTeKkosibHas
NPOMBILLNEHHOCTb N ApYrUe CUMMKaTHble TEXHOMOrMM) npu B3aMMoOencTBUU OrHeYyrnopoB C
pacnnaBamu.

O6BLLHOCTE MOMyYeHHbIX 3aKOHOMEPHOCTEN B pasHbIX YCMOBUSX W MpU pasHOM COCTaBe
CUCTEMbI, a TakKe pasBuTMe npouecca BO BpeMeHU, 0COBEeHHOCTU NosiBNEeHUs pacnnasa u
M3MEHEeHUs ero coctaBa MO 30HaM pPeaKUMOHHbIX KOMMOHOK MO3BOMSAKT FOBOPUTL O
BO3MOXHOCTM  UCMOMb30BaHNA MPOMBILWSIEHHBIX MPOLECCOB B KayecTBe Mojenewn,
ONUCbIBAIOLLMX B3aMMOOENCTBME MNOpod M pacnfiaBoOB B reofiorMYecknx MarmaTuyeckmx
obbekTax.

NMPNPOAOHbIE MENMUITNTBI: PEHTTEHOIPA®UNYECKOE, NK- 7 KP-

CMNEKTPOCKOINMMYECKME MCCNEAQOBAHUA

puueHko K0.[., Oropogosa J1.M., Buracnna M.®., KceHocpoHTOB [1.A.,
Menb4akoBa J1.B. (2eos1. p-m MIY)
yaritsenko@rambler.ru Ten.: 8 (495) 939 4964

Menunutel — rpynna nopoaoobpasylowmx OCTPOBHbBIX AMOPTOCUNNKATOB, BKIOYaloLWas
TBEpPOblE pPacTBOPbl TENEHUT — OKepMaHUT - antmookepmaHuTt. MccnepgoBaHo Tpu
obpasua MenNuUIUTOB M3 LWWENOYHbIX YNbTPaoCHOBHbIX MaccmBoB: Kosgop (Konbckui
nonyoctpos) (06p. 1), Typun Meic (Kapenua) (o6p. II), OguxmHya (KpacHosipckuin kpan)
(06p. 1ll) n ognH obpasey M3 ckapHoB BesyBnaHoBon ropku (AsepbangxaH) (06p. 1V). Ha
OCHOBaHWWN pe3ynbTaToB peHTreHocnekTpanbHoro aHanuida (‘Camebax-microbeam” c
3HeproaucnepcunoHHbiM Si(Li)-getektopom un cuctemon aHanusa INCA Energy Oxford)
paccunTaHbl  crniegylowme  opmynbl:  (CaisNao.2)(Mgo.7Alo.2Fe?*0.1)Si207  (06p. 1),
(Ca1.6Nao.4)(Mgo.sAlo.aFe?*0.1)Si207 (06p. 1), (CaieNao.4)(Mgo.sAlo.aFe?*0.2)Si207 (06p. IlI),
Caz.0(Mgo.4Alo.6)[Si1.4Alo.607] (06p. V). To coctaBy o6pasubl (I-1ll) oTHocaTca k
OKEPMaHUTY C nocnegoBaTesflbHbIM - YBENMYEHNEM  aNOMOOKEPMAHUTOBOrO MMUHana,
obpasey (V) — k reneHuty. CnekTpbl MK-nornoweHuns (dpypbe-cnekrpomeTp "®CM-1201")
N cnekTpbl KOMBUHAUMOHHOIO paccesiHus (pamaHoBckui mukpockon "EnSpector R532")
nccnegoBaHHbIX NPUPOOHLIX Takke nokasanu, 4To obpasubl (I-IIl) MoXHO OTHecTn K
akepMmaHuTy, a obpasey (IV) — k reneHuty. CReKTpOCKONUYECKNE WCCreaoBaHUS
noaTBepAnnn MOHOMMHEPANbHOCTb N3yYeHHbIX o6pasuos. Mony4yeHHble
peHTreHandpakumoHHble cnektpbl ("STOE-STADI MP") menunutoB cornacytTca C
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AaHHbiMuM ICDD (2013) n RRUFF. OnpegeneHbl napamMeTpbl 3fieMeHTapHbIX S4eek
N3YYEHHbIX MUHEPArOB.

METPODUINYECKME CBOMNCTBA OKEPMAHUTA.

MpuueHko K0.4., NTagbirnd B.M. (2eon. ¢b-m MrY)
yaritsenko@rambler.ru Ten.: 8 (495) 939 49 64

OkepMaHUT — BaXHbIl NOPOAOOOPA3YLNA  MUHEPAN LWENOYHbIX YNbTPAaOCHOBHbIX
MaccuBOB, KapboHaTMUTOB, UX 3Py3MBHbLIX aHanoroB u ckapHoB. OH Takke obpasyet
NpakTU4eCKn MOHOMUHEpParnbHble Nopoabl — MENUANTONUTLI. LLlenoYHble ynbTpaoCHOBHbIE
MaccuBbl SBMNSAIOTCA BaXXHbIM WMCTOYHWKOM cTpaTtermdecknx metannos. OnpefgeneHuve
NneTpoU3NYECKMX CBOMCTB OKEPMaHUTa BaXXHO He TOSMbKO ANS TeXHONOrm4Yeckux uenewn,
HO ¥ ANS U3yYeHUs rmyObuHHOro CTPOEHUsT COXEHHbIX UM MaccuBoB. M3yyeH obpasel 13
nermatongHbiX xun KoBOOPCKOro MaccuBa, npeactaBnsowmin cobor nonynpo3padHbin
MOHOKpPUCTan KOpUYHEBATO-CepPOro upeta, pasmepoMm 12x15x10 cm, C¢ BuaMMbIMK
NSIOCKOCTAMU CManHOCTH. N3y4eHHbIn OKEepMaHuUT oTBevaeTt dopmyne
(Cai.sNao.2)(Mgo.7Alo.2Fe?*0.1)Si20O7, copepxuT (r/T): Cr — 67,V — 10, Co — 17, Ni — 62, Zn —
2218, Sr— 2218, Ba — 126. IamepeHHas CKOPOCTb NPOAOSIbHBIX U NONEPeYHbIX BOSH HUXKE
pacyeTHbIX 3HAaYeHUN ONs uaeanbHbIX KpUcTansioB OKepMaHuTa U cocTtasndeT 5,5 n 2,9
KM/C COOTBETCTBEHHO, YTO MOXeT ObiTb CBSi3aHO C TPEeLMHOBATOCTbK MO CranMHOCTW.
Takke CnamHOCTb CHMXaeT NPOYHOCTb Ha opgHoocHoe cxaTtue (101 Mla). Huskas
nopuctoctb (0.3 %) cBfA3aHa, BEPOATHO, C TeM, 4YTO M3y4eHHbI obpaseL sBnseTcH
MOHOKpUCTannoMm. MarHutHas BOCMPUMMYMBOCTL pas3nuMyHa AN pasHbiX CTOPOH
nccnegyemoro obpasua (2.5-12.4)10 (8 cucteme CW).

BNOIMEOXMNYECKUE ACTEKTbI AKKYMYJTMPOBAHUA PTYTN B BUOCPEPE

Hanunosa B.H., XywBaxtoBa C.[1., EpmakoB B.B. (FTEOXU PAH), OctpoymoB C.A.
(6uon. ®-m Mry)
vall910@mail.ru ten.: 8(499)137-47-73

[Mo3HaHWe noBefeHUs PTYTM B 3eMHOW Kope U Buoctepe He ocrnabeBaeT u MMmeeT He
TONbKO Hay4yHOE, HO U MpaKTUYecKoe 3HayeHne. AKTYyanbHOCTb OLEHKWU LMKNOB MUrpaumm
PTYTU CBsI3aHa KakK C BbICOKOW TOKCMYHOCTBIO U LUMPOTON AENCTBUS €e COEANHEHUN, TaK U
C TpaHdopmaumen o 4Ype3BblMaiHO A40BUTON MeTUNPTYTU. COBPEMEHHbIE MPOLECCHI
BbIBETPMBaAHUSA M No4YBooObpas3oBaHus B 6Guocdepe CnocoBCTBYHOT akKyMynMpOBaHWIO
pTYyTU.

C uenbto BbiIBNEHNA 0OcCobeHHoCTen murpauumn pTyTM B OGuoreoueHosax nosfyYeHbl
AaHHbIE MO YPOBHIO COAEPXXaHUS PTYTU B MOYBAX, MakpoMuLeTax 1 rmapobnoHTax (Markmx
TKaHSAX U pakoBMHaX ABYCTBOpYaTbIX MontockoB) Mocksbl n MockoBckon obnacTu.
WccnepoBaHua nokasanu, 4YTO AONs HEKOTOpbIX rPUOOB XapaKTepHO CeNeKTUBHOE
normnoLieHne pTyTU, HECMOTPS Ha HU3KME KOHUEHTpauun anemeHTa B cpepe. lNMpexae
BCero, 310 Kacaetca rpuba 3oHTuka Gonbworo (Lepiota procera (Fr.ex.Seop.) Quel),
OTAEeNbHbIE 3K3EMNNAPbI KOTOPOro HakannMeakT pTyTb 40 5400 MKI/Kr CbIpOro BeLecTBa.
Kpome TOro, pTyTb akkyMynupyeTcs LUaMMnMHbOHaAMW W NyroBbiMu onatamu. Pag Bngos
rpubos cogepxan kak metunmepkypxnopua (MMX), Tak n atunmepkypxnopug (AMX).
OueHuBanocb Takke coepxaHue pTyTM B Monntockax Unio  pictorum. CpegHue
cogepXaHus pTyTM B MSAMKMX TKaAHAX M pakOBMHAX MonnockoB Unio pictorum He
npeBbILWaT A0NYCTUMbIN YpoBeHb (0,2 mr/kr).
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[laHHble 0 copep)XaHun pPTyTM B MakpoMuueTax U rMapobMoHTax BakHbl NS OLEHKM KX
ponu B MOHUTOPWHre cpenbl, KOTOPbIA B CBOK Oo4epedb Heobxoaum ansi obecneyeHus
CaHUTapPHO-3NUAMMOIIOrMYECKOro Graronony4Yms HaceneHus.

M3MEHEHUE CYBVKBMAOYCHBLIX ACCOLMALMA B AHOE3VTOBOM PACMABE
MNPU Pr20=3 kb MO 3KCMNEPUMEHTAJIbHbLIM OAHHbBIM.

OessatoBa B.H. (MOM PAH), CumakuH A.I'. (MOM PAH, D3 PAH)
simakin@iem.ac.ru

B onbiTax, npoBOoAMMbIX C BOAOHACbIWEHHbLIM CTEKITOM, HanmnaBneHHbIM U3 MPUPOAHOro
aHpoeauTa BynkaHa Lveenydy, B uHTepBane Temnepatyp T=990-930°C, HabGnioganucb
MUHeparnbHble accouwaumm asyx TmnoB — OI-Cpx-Mt-gl, Hbl-Mt-gl 1 npomexyToyHas
pasHocTb Hbl-Cpx-Mt-gl, kak n Ha npupogHbIX obbekTax (MsaHos, 2008). B Hawwmnx onbiTax
nokasaHo, YTO CMEeHa accouuaumn MOXeT MNPOUCXOAUTb B OOAHOM WM TOM Xe OfnbITe 3a
KOPOTKME MPOMEXYTKN BPEMEHU (AECATKM MUHYT). BO3MOXHO, 4YTO NosiIBNEHNE ONMBUHA B
KpaeBblx 00nacTax CBA3aHO C NOKasnbHbIM OKUCMEHWEM Xenesa B pacnnase BONM3M co
CTEHKaMM nnaTtuHOBLIX amnyn. B cybnukenagycHon obnactu ansa pacnnaeoB C fo2 > QFM+2,
bonee crabunbHa accoumnauusi ¢ onusuHoM OI-Cpx-Mt-gl, a B MeHee OKUCNEHHbIX fo2
okorio QFM+2 npoucxoauT meTactabunbHas KpucTannmsauusi poroBon obmaHku ¢
obpasoBaHMem napareHesnca Hbl-Mt-gl. [daHHble pacdeta no nporpamme MELTS
noaTBEPXXOAAKT, 4YTO B B pesynbrate ¢pakuMOHHOW KpucTannusauum OnmMBuHA,
MeTacTabunbHbIA  NUKBUAYC pPOroBoM 0OMaHkM noHwkaetca Ha 30°C. Hykneauuu
amcumbona He nponcxoauT, a B accoumnaumm ¢ Ol KpuctannuayeTcst KIMHOMUPOKCEH.

MOLENMMPOBAHVE  YCNOBUM  KPUCTAMIU3ALMN  dOCDHOP-COOEPXKALLMX
PAANTNTOB JTYHHBIX MOPCKNX BA3AIIbTOB

OemunpoBa C.U., bapnexa K.A., KoHoHkoBa H.H. (FTEOXU PAH)
demidova.si@yandex.ru Ten. 8 (495) 939 70 19
Paboma ebirnonHeHa rpu nodoepxke epaHma POOU Ne16-05-00695.

Penokune 3epHa docdop-cogepxawero dasnuta (< 0.4 mac.% P20s5) Obinn
obHapyxeHbl B Mo3gHEM Me3ocTasuce parMeHTa OnmMBMHOBOrO 6asanbTa JyHHOro
meTeoputa Dhofar 287, cdoparmeHTe xenesncton nopogbl «J1yHbl-16» 1 AByX hparmeHTax
ONMBMHOBLIX 6a3anbToB «JlyHbI-24». ®aanNUT SBNSETCA pPacnpoCTPaHEHHbIM NPOAYKTOM
nosgHen ctagum Kpuctannusaumm mopckmx 6asanstoB. MogenvpoBaHne paBHOBECHOM U
dpaKkLMOHHON KpUCTannmMsauum pacniaBoB cOCTaBa HU3KOTUTaAHUCTbIX (LT) GasanbtoB
meTeopuTa Dhofar 287A n «JlyHbI-16», a Takke odeHb HU3KoTUTaHUCTbIX (VLT) 6asansToB
«JlyHbl-24» NpoBOAUIIOCL C MOMOLB  MOAMMPULNPOBAHHON Bepcun MnporpamMmel
METEOMOD (Ariskin et al, 1997). bbino yctraHoOBreHO, YTO paBHOBECHas KpucTtannuMsaums
He BedeT K obpasoBaHulo dasnuTa, XOTS Ha No3gHMX 3Tanax cogepxaHuve P20s B
pacnnaBe MoXeT gocturatb 2-3 mac.%, Toraa Kak opakuMOHHasa KpucTannmsauusi Ha
no3gHMX a3Tanax AeuCTBUTENbHO MpuMBOAMT K obpasoBaHuio ¢asnuTa, OCTaTOYHbIN
pacnnaB npu 3ToM MOXeT cogepxatb Ao 1.5 mac.% P20s. lNpu atom dasnut
Kpuctannuayetcsa npu temnepatype 990-1030°C. MogenbHble pacyeTbl NOKa3biBaKOT, YTO
konnyectBo haanuta B LT n VLT 6a3anbTax He AOMKHO ObiTb 3HAYNTENBHbIM.

BO3SMOXHbIA MEXAHWM3M OBEOHEHUA BOOOWM ATMOC®EP OMUTEPA W
CATYPHA

Oopodeesa B.A. (MTEOXU PAH), MakankuH A.B. (M®3 PAH)
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dorofeeva@geokhi.ru ten.: 8 (495) 939 70 60
Paboma yacmuy4Ho noddepxaHa lNpoepammou 28 lNpe3uduyma PAH, npoekm 1.1.1

OcobeHHOCTK cocTaBa aTMocdep rasoBbiX nnaHeT-rmraHToB HOnutepa u CaTtypHa BO
MHOIOM OTpaXalT YCNOBUS B OKOSIOCOSTHEYHOM ra3onbIifIEBOM NPOTOMSAaHETHOM AUCKE B
nepBble MUMMMOHbI NET ero 3BOMUMM M NOTOMY M3ydeHue 3Tux ocobeHHocTen Jaet
BaXKHYI0 MHGOPMaUM0 O paHHMX dTanax asontoumm COnMHeYHoW cucTembl B Lenom. B
poknage OyayT U3NoXeHbl NpeacTaBneHUs aBTOPOB O BO3MOXHbBIX  MeXaHu3max
obenHeHua Bogon atmoccep KOnutepa n CaTypHa npyu ogHOBPEMEHHOM oboralieHum
neTydynmMmn anemeHTamm Tsbkenee HeoHa (Ar, Kr, Xe, C, N, S, P), uyto 06bino
9KCMNEepUMEHTaNbHO YCTAHOBMEHO B XOA4E€ KOCMUYECKUX aKcrnepuMmeHToB «Pioner-10, -11y»,
«Voyager-1, -2» wn «Galileo». [lNpegnaraembii CUEHapu COrNacoBaHHO YYuUTbIBaAeT
COBpEMEHHbIE [JaHHble O NOTEPE rasa 13 NPOTONMAaHETHbIX ANCKOB BOKPYr MOMNOAbIX 3BE3
COSTHEYHOrO TWMa, MOLENWN IBONOUNN TEPMOAMHAMUYECKMX YCNOBUI B AUCKAX U MOLENU
o6pasoBaHns NNaHeT-rmraHToB. PaccmaTtpmBaeMbli MexaHM3M MPOUCXOXAEHWE BOAbl B
aTMocdepax tOnutepa n CatypHa no3BonsdeT 0ObsCHUTL €€ CYLLECTBEHHbIN AedULmT no
CPaBHEHUIO C OTHOCUTENbHBIMWU COAEPXKAHUSAMU OPYTNX NETYUMX.

OLEHKA MACCOBOWM OoOnn nbOA BOObl B KAMEHHO-NEOAHBLIX
NNAHETE3SNUMAJTIAX MO KOCMOXUMWYECKNM OAHHBIM

HDopodeeBa B.A., leBnHa O.A. (FTEOXU PAH)
dorofeeva@geokhi.ru ten.: 8 (495) 939 70 60
Paboma yacmuy4Ho noddepxaHa lNpoepammou 28 lNpe3uduyma PAH, npoekm 1.1.1

CooTHOLWEeHNe Macc TYronnaBkOW KOMMOHEHTbl U nbaa BoAbl (Mrock/Mice) B KAMEHHO-
neasHbIX nNraHeTe3anmansix, 00pa3oBbiBaBLIMXCA B paHHen ConHeYyHon cucTeme,
ABNAETCA Ba)KHENLUMM napamMeTpoM MNpu MOCTPOEHUU MoAerien BHYTPEHHEro CTPOEHUS
CMYTHMKOB BHELUHUX MfaHeT, TPaHCHENTYHOBbIX 0ObEKTOB, SAep KOMeT. 3HayeHne 3Toro
napameTpa BaXXHO TakKe Npu pacdeTe BPEMEHU akKyMynauuu saep NnaHeT-ruraHToB U
npu NocTpoeHnn mogenen obpasoBaHus ux atmocdep. 3HavyeHne Mrock/Mice 3aBUCUT OT
psaa KOCMOXUMUYECKMX OAHHbIX, B YaCTHOCTU OT MPUHATOrO COOTHOLUEHUS 3fIEMEHTOB B
NPOTOCOSIHEYHOWN HeByne (CofHeYHble 0BMNNSA) U OT OCHOBHbIX (POPM UX CyLLEeCTBOBaHUS
BO BHELLUHEM pEermoHe MnpOTOMNMAHETHOrO raso-MblfIEBOr0 OKOSIOCOMHEYHOro Aaucka. B
AaHHou pabote OyayT npencTtaBneHbl YUCIEHHbIE OLEHKM BO3MOXHbLIX MHTEpBanoB
3Ha4YeHUn Mrock/Mice U yOENBHON MMOTHOCTU KaMEHHO-NeAsiHbIX Ten B 3aBUCMMOCTU OT
cooTHoweHus monekyn CO n COz2, a Takke Aonu yrnepoaa, 3akio4eHHON B TYronnaBKnx
OpraHN4yeckux coefuHEeHUNn B BellecTBe Aucka. PacyeTbl OCHOBaHbl Ha COBPEMEHHbIX
HabnogaTenbHbIX [aHHbIX U MOAENbHbLIX OLEHKAaX W COMOCTaBMNEHbl C UMEHLMMUCS
nuTepaTypHbIMU AAaHHBIMW.

OBLUEE COOEPXAHWE BOAblI B YACTUHHO ONOGOEPEHUVMPOBAHHOM TUTAHE
NPV PASHOW CTEMNEHN TMOPATALMN XOHOPUTOBOIO BELLECTBA.

OyHaeBa A.H., KpoHpop B.A., Kyckos O.J1. (FTEOXU PAH)

dunaeva.an@gmail.com ten. 8-916-705-6405

UccnedosaHusi nposedeHbl rnpu ¢buHaHcosol noddepxke PODU (npoekm Ne 18-05-
00685).

B paboTte craButCs 3agada onpedeneHus BarioBOro CoaepXaHmsa BOAbl B KPYNMHOM
neastHom cnytHuke  CaTtypHa  TwuTaHe. O6cyxpaeTca MOdenb  YacTU4YHO
AnddepeHUMpoBaHHOro TutaHa, NOCTPOEHHas Ha OCHOBe reodmsnveckon nHhopmMauum
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O Macce, cpeaHen NAOTHOCTU U MOMEHTE UHEPLUUKN CMyTHUKA, NOMyYEeHHOW B pesyrbTaTe
pabotel KA «KaccuHu-ltonreHc» 2004-2017rr. PaccMOTpeHbl Mogenu  ChyTHUKA,
CMNOXEHHOro pasHbiM TUMNOM XEenes3oCcunMKaTHOro BeLlecTBa, OTBEYalolWero cocTtaBam
00blkHOBEHHbIX (L/LL) 1 yrnuctbix (CI/CM) xoHapuToB. PacyeTbl NpoBOAUIUCH B LLMPOKOM
AnanasoHe 3Ha4YeHUN MOMEHTOB MHepuuu TuTaHa, Npu pasHOW CTeneHn ruapataumm
XOHOPUTOBOro BellecTBa. [na cobnwogeHnss ycnoBun 3ddEeKTUBHONM KOHBEKLMU B
HeandepeHUMPOBaHHbIX (KaMEHHO-NeasiHbIX) Hegpax CnyTHUKa Oblnn  NPUHATHI
AONOMNHUTENbHbIE OrpaHUYEHNss Ha COOTHOLLEHWe nea/nmopoda B ero KaMeHHO-NeaAsiHoW
MaHTUKW. Ha ocHOBe MepeyYncrneHHbIX OrpaHNYEeHnI, a Takke C NpPUBNeYeHneM AaHHbIX No
obuienn pacnpocTpaHeHHoOCTM Boabl B ConHeyHon cucteme Obin NpoBeaeH aHanus
nonyyeHHblx moaenem TwutaHa W npepnoxeHbl Hambonee BeEpPOATHblIE MOAENWN ero
BHYTPEHHEro CTPOEHMS.

CNCTEMA NHKPEMEHTOB OJA PACYETA CTAHOAPTHbIX
TEPMOONHAMWYECKUX NOTEHUWMAINOB MWNHEPAJIOB KNACCA
YPAHOBAHALATOB

Epemun O.B., 9noBa E.C. (MIIP3K CO PAH)

Ha ocHOBe p[aHHbIX CTaHAapTHbIX 3Heprnn [M66ca wn sHTanbnMin obpasoBaHus U3
9N1EMEHTOB AN HEKOTOPbIX CUHTETUYECKMX aHanoroB MWHeparioB Knacca BaHagaToB
ypaHuna ¢ WCMNofb30BaHMEM METOAOB JIMHEWHOTNO MNPOrpaMMMPOBAHNUS  MOSTyYeEHbI
PasnoOXeHUs BENWYMH TEePMOAMHAMUYECKMX MNOTEHUManoB 3TUX COEAWHEHUA MO
coCTaBnAwWMM  MX okcugam. [lonydeHHas cuctema  OKCUOHBIX  MHKPEMEHTOB
ncnonb3oBaHa Ans OUEHKU CTaHAapTHbIX TEPMOAMHAMUYECKMX MOTEHLMAN0oB MMHEPAnoB
Knacca ypaHoBaHaaaToB.

rMMAOPOTEPMAJIBHOE  TNPEOBPA3OBAHME  BUMOMACCHI  Chlorella sp. WU
PACINPEAOENEHWE ~ SJIEMEHTOB MEXXOY BOAHbBLIM PACTBOPOM A
YIMEBOAOPOAHOU ®A30MU

Epmuna O.C., CteHHukoB A.B., BbiukoB A.1O. (2eosn. gp-m MIY)
oermina6@yandex.ru Ten.: 8 (985) 728 36 71
PH® 15-17-00010, P®®U 18-05-00818

3a nocnegHue rogbl ObINO NPOBEAEHO MHOXECTBO paboT no npeobpaszoBaHuto
BOAOPOCIEN pasnuyHbIX TUNOB B HedpTb. WM3yyanucb ontumanbHass TemnepaTtypa
rmgpoTepmanbHoro npeobpasoBaHnst BOOOPOCIEN, BIIMSIHUE KaTanvM3aTopoB, YBENNYEHne
BbIxo4a HedTM 3a CHeT yBenMYeHUs1 CKOPOCTM Harpesa, a Takke CpaBHMBANMCh BbIXOAbl
HeddTM wn3 pasHblX BUAOB Bogopocnen. B Hawem wuccrnegoBaHUM 3KCNEPUMEHTDI
NpoBOAMNNCL B TUTaAHOBLIX aBToknaBax npu Temnepatype 300°C w paBneHuu
HacblWweHHOro napa Boabl ¢ buomaccon Chlorella sp. npogomkutensHocTblo 0T 1 go 28
cyToKk. PesynbTaTbl nokasanu, 4YTO BpemMsi B3aMMOOENCTBUS BNUSIET Ha COCTaB
yrneeBogopoaHON dhasbl: A0S ManbTEHOB YBENUUMBAETCS, a acdanbTEHOB — CHUXKAETCS.
bbina npoBegeHa cepusi IKCMNEPUMEHTOB C  MHOFO3fIEMEHTHbIM pPacTBOPOM  Ans
nccnegoBaHnsa pacrnpegeneHns XMMUYECKUX 3f1EMEHTOB MeXAy BOAHLIM pPacTBOPOM W
yrrnesogopogHon ason. AHanus cofepXXaHus 3NeMeHTOB B MpoAyKTax 3KcrnepumMeHTa
nokasan, 4to Ni pacnpegensaeTca npemmMmyLlecTBeHHO B HedTaHyto dasy (Kd=80), Zn, Fe
nmerT koadduuneHT pacnpegeneHns, onuskui Kk 1. OcTanbHble uUCCnegoBaHHbIE
3MEMEHTbl pacnpeaensanucb nNPeMMyLecTBEHHO B BOAHYHO pasdy. OTu pesynbTarthl
NO3BONSAKT OObACHUTL HAKOMMEHNE HUKENS B NPUPOAHBLIX HETAX.
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NMPOHULUAEMOCTb KOHTUHEHTANBHOMN KOPBbI: COINOCTABJIEHME
PE3YJIbTATOB SKCIMNMEPUMEHTAJIbHbIX, FrEONOIMNMYECKNX A
CENCMOJTOMMYECKMX OAHHbBIX

Xapukos A.B. (MFEM PAH), ButostoBa B.M. (MOM PAH), lNe6epes E.B. (FTEOXU
PAH), PoakuH M.B. (MUATI1 PAH)
vil@igem.ru (dakc: +7(495)9511587, ten.: +7(499)2308440)

OKcnepuMeHTarnbHble pes3ynbTaTbl MOKasbiBaKT, 4YTO MOA4 [AENCTBMEM  BbICOKUX
TemnepaTyp U OaBfEHUA NPOHMLAEMOCTb FOPHbIX NOPOL MOXET U3MEHATbLCA Ha MHOrne
AecsaTuyHble nopsagku. NMpn ogHOBPEMEHHOM YBenMyeHuM TemnepaTypbl U OaBrieHus,
Moaenupyowmum PT-napaMmeTpbl KOHTUMHEHTaNbHOW KOPbl, FeHeparibHOW TeHOeHUnen
SABMSAETCHA CHWXEHME NPOoHMUAeMocTn ¢ rnybuHon. MNpu PT-napameTpax nporpeccuBHOrO
MeTamopdurama: BbICOKMX TemnepaTypax U HU3KUX 3PPEKTUBHLIX (BbICOKMX MOPOBbIX)
AaBfeHnsX NPOHNLAEMOCTb, HAaNPOTUB, YBENNYMBAETCS.

PeaynbTaTbl NETPONOrMYECKNX NCCNeLoBaHMi NoKasbiBalOT Kak NPU3HAKN ANUTENbHbIX
nepmMoaoB HU3KOW NPOHNLAEMOCTU FOPHbIX NOPO4, Tak N KOPOTKUX OTPE3KOB BbICOKON.

KoHuenumsa cMeHbl ANUHHBLIX NEPUOAOB HU3KOWM MPOHULAEMOCTU KOPOTKUMU BbICOKOW
nogaepXuBaetcsl  CEMCMMYECKUMWU  AaHHbIMW. OUEHKM Ha OCHOBE  CKOPOCTEWN
CUCTEMATUYECKOTO CMELLEHUS TUMOLEHTPOB 3EMIIETPSICEHUN K MOBEPXHOCTM 3emnu,
KOTOpOe paccMaTpmBaeTCs Kak pesynbTaT pacrnpocTpaHeHUs opoHTa BOSHbI (PIIHOMAHOMO
AaBMNeHusi, NO3BOSIAKT NPEeAnoOfoXKUTb BO3MOXHOCTb BO3HMKHOBEHUS 30H BbLICOKOW
NPOHNLAEMOCTUN B HXKHEN N CPEOHMX YaCcTAX KOHTUHEHTAalIbHOW KOpPbI.

MOJEJIb COXPAHHOCTW YOAPHbBIX KPATEPOB B NrEOQJIOT'MYECKOM BPEMEHU

3anueB B.A (FEOXU PAH),
Va_zaitsev@inbox.ru ten.: 8 (495) 939 70 63

PacnpeneneHne BO3pacToB 3eMHbIX YAapHbIX KpaTepoB OnM3Ko K MpsIMON NUHUA B
KkoopAMHaTax NMoTHOCTb BO3pacToB-BpeMsi, ecrin o6e ocu rpadmka — norapudpmMmmyeckue.
MpX NOCTOSIHCTBE WHTEHCMBHOCTM METEOpPUTHOM 6GoMbGapaMpoBKM 3a reornornyeckoe
BpeMsl 3TO rOBOPUT O TOM, YTO BEPOSITHOCTb COXpPaHEeHUsi kpaTepa yObiBaeT BO BPEMEHU
Mo 3aKOHy BuAa a* t®, rae a u b — nonoxurenbHble.

MocTpoeHa BEPOSATHOCTHasi MOAENb, OMNMUCbIBAOLLAA YHUUTOXEHME eOMHUYHOrO KpaTepa
npoueccamn pOeHygauum B pes3ynbTaTe BepTUKamnbHbIX TEKTOHUYECKMX [OBMKEHWUN,
CKOMMEHCUPOBAHHbIX MpoLeccamMn 3po3vMn U akkymynsuun. [MapameTpbl Moaenu:
HavyanbHas rnybuHa kpaTepa, npeaenbHas rmMyobuHa NepekpbIBalOWNX OTMOXEHWUA, npu
KOTOpPOMN KpaTep cuMTaeTcsl obHapyXMBaembiM, CPeAHsls KBagpaTuyHasi U3 CKOPOCTEMN
BEPTUKANbHOrO ABWXEHUS, U BpeMmsl, Ansi KOTOPOro CKOPOCTb BepTUKaNbHbIX OBUXKEHWN
cynTaeTcsl NOCTOsIHHOW. [Npu BblIGOpe reonorMyeckn - pearnbHbIX NapameTpoB, MOAerb
AEMOHCTpUpYeT 4To 6OonblUyld 4YacTb BpPEMEHM BEPOSITHOCTb OBHapyXeHusi KpaTtepa,
Gnun3ka K CTeNeHHON 3aBUCUMOCTHM OT ero Bo3pacTa.

PEOKO3EME/bHbIE 3NIEMEHTbI B MMPOKCEHAX KOHTANCKOW NHTPY3UW
(MOJNTAPHAA CMBUPB)

3anueB B.A. AHocoBa M.O. (FEOXU PAH),
Va_zaitsev@inbox.ru Ten.: 8 (495) 939 70 63
Paboma ebinonHeHa ripu rnodoepxxke epaHma PH® 15-17-30019


mailto:vil@igem.ru

B nopogax HwxHen 30Hbl KOHTanCcKon MHTPY3Un (UKCUpYyeTCa ABE KOHTpACTHble rpynnbl
KIMMHOMUPOKCEHOB: BbICOKO-TUTaHUCTble (1-1.2% TiO2), n HuskotutaHuctele, (0.2-0.6%)
TiO2. lNonyyeHble mMetogom LA-ICP-MS cnekTpbl pacnpegeneHus obenx reHepaummn
UMEIOT CXOOHYK (POpPMY, HO HU3KOTUTAHUCTbIE MUPOKCEHbLI NPUMEPHO B NATbL pa3 borave
REE, 4yem BbICOKOTUTAHUCTbIE M MMeT Oonee spKo BblpaxeHHyl Eu aHomanuio.
PacnnaBbl, paBHOBECHblE C HU3KOTUTAHUCTBIM MUPOKCEHOM MOrYT ObiTb MOMy4YeHbl U3
pacnnaBa, pPaBHOBECHOrO0 C BbICOKOTUTAHUCTbIM nNpu  pakumoHnposaHum 80-90%
NYKBUOYCHOW accoumaumm, npubnnsantensHo COOTBETCTBYHOLLEN CpeHEMY COAEPXKaHMIO B
KyMyriyce nopof HWKHeW 30Hbl. ITOT pacrniaB OTfiMYaeTca OT cocTaBa Nopon VHTPY3un
NPUCYTCTBMEM €BPONMEBON aHOManuen, 6onee BbiICOKMM La/Sm n 6onee HM3kum Lu/Sm
OTHOLUEHUAMMN.

[MpucyTcTBME OBYX PE3KO PasfvyHbIX MO COCTaBy reHepauui KIMHOMUPOKCEHA Henb3s
06BbACHUTL 9BosntoUMeENn pacnnasa in Situ. MoXHO NpeanonoXnTb, YTO BbICOKOTUTAHUCTbIV
pacnnaB 3BOMIIOLUMOHUPOBAN B HWU3KOTUTAHUCTLIN B npefenax npyron (BeposiTHO,
HWXenexawien) mMmarmaTM4yeckon Kamepbl, N BHEOPSCS B MPOCTPAHCTBO HE MOSHOCTbLIO
3aKkpuctannmaoBaHHOM KOHTaAMCKOM WHTPY3UU, BbITECHAA pacnnasB, PaBHOBECHbIA C
KNMHONUPOKCEHOM MepBOoM reHepauun. Takum obpasom, opMuMpoBaHNE UHTPY3UK
COMpOoBOXAanochb NOATOKOM Marmbl U yaaneHnem npoaykTtos auddepeHumnaumnm.

OKCMNEPUMEHTAJIbHOE WCCIIEQOBAHME ®A3OOBPA3OBAHUNA B CUCTEMAX
ONMMBUH-AHKEPUT-CEPA U ONBUH-CUOEPUT-CEPA TIPU P, T-NMAPAMETPAX
NNTOCPEPHOUN MAHTUI.

3apokos E.B., batanesa 10.B.), NanbsaHos KO.H., bop3aos 10.M. (MIF'M CO PAH)
zdrokov@gmail.com; Ten.: 8 (913) 952 66 76

UccnedosaHue 8bINOIHEHO 3a cH4em gpaHma Pocculicko2o Hay4yHo20 ¢hoHOa (npoekm Ne
14-27-00054).

OKcnepuMeHTanbHble CCNefOBaHNSA B CUCTEMAX OSNIMBUH — aHKEPUT — cepa U ONMBUH
— CuaepuT — cepa, HanpasfieHHble Ha MOAEeNMpoBaHNe B3aMMoaencTBnsa cyoayumpyemoro
MaTepuana ¢ MaHTURHBIMU cunukaTamun, NpoBefeHbl Ha BecnpeccoBor annapaTtype Tuna
«paspesHas cdepa» (BAPC), npn gasneHun 6,3 Mla, B uHTepsane temnepatyp 1150 —
1450 °C, v gnutenbHocTtax 20-60 vacos. MNpu Temnepartypax 1150 n 1250 °C B cucteme
OJIMBUH — aHKEPUT — cepa yCTaHOBNEHO (hOPMMPOBaHNE accounaunmn HoBoobpasoBaHHbIX
da3 — nuput + aparoHUT + KIMHOMUPOKCEH, COCYLLECTBYIOLLMX C HU3KOXENe3UCTbIMM
aHKEPUTOM M ONMBMHOM, a TaKXe MPeMMYLLECTBEHHO CepHbiM pacnnasoM. [Npu Gonee
BbICOKMX TemnepaTypax yCTaHOBMEHO MOHMXEHME XeNe3ncTocTy onmBMHa 1 kapboHaTa, a
Takke oboralleHne NpeMMyLLECTBEHHO CEepHOro pacnsasa Cynb@uAaHbIM KOMMOHEHTOM.
Mpn B3anmogencTesun OnNmMBMHA C CUAEPUTOM U cepoun, B mHTepBane 1150 — 1450°C,
nonydeHa  asoBass  accouuauuss  optonupokceH+nuppotnH+Mg,Ca,Fe-kapboHaT
(tkapboHaTHbIM pacnniaB). YCTaHOBMEHO, YTO OCHOBHbIMW MpOLEccaMn B3anMoLeNCTBUS
ONMBUH-KapboHaT-cepa SABNAOTCA MNepekpucTannm3aums onvMBuMHa W kKapboHata B
pacrnnaBe cepbl, akcTpakuma Fe m Ni B pacnnas, n nocnegywoulee dopMnupoBaHue
HOBOOOpPAa30BaHHbIX MMPUTA, NMMPPOTUHA N KIMMHOMMPOKCEHA.

PA3PABOTKA ABTOHOMHOIO MUKPOIMA3SMEHHOIO ATOMHO-OMUCCUOHHOTIO
CEHCOPA ONnA MOPCKMNX NCCITEAOBAHNA

3yesB B.K., AiroB B.B., TpaBkuHa A.B .(FTEOXU PAH).



Npesa paspabaTbiBAEMOro ceHcopa CBsi3aHa C NPUMEHEHMEM paspsiga Npu BCKUNaAHUKU B
kaHane (PBK) — HOBOro MuKponnasmMeHHOro UCTOYHMKa aToMm3auumn n BO3BYXOeHus Ha
OCHOBE 3IeKTPUYECKOro paspsaga B OKpyXarLen NoABOAHbIN annapaT XUAKocTu. [aHHbIn
nogxon nos3sondeTr co3gatb npubop Ans npoBEeAEHUs MOPCKUX WUCCReAoBaHUM C
MUHUMAanbHLIM  3HepronoTpebneHmem, 4To £BMASETCA KPUTUYHBIM B BapuaHTe
aBTOHOMHOIoO Mcnosnb3oBaHus. Kpome TOro BaxHenwum poctomHctsom PBK gansetcs
BO3MOXHOCTb 6e3peareHTHOro aHanmaa MOpPCKOM BoAbl. HeCMOTps Ha CNOXHbIA COCTaB U
NPUCYTCTBUE MHTEHCUBHbLIX JIMHUIA M NONOC MEeTanoB-MakpOKOMMOHEHTOB, BO3MOXHOCTH
Ans onpefeneHns MHOrMx TshKenblX MeTannoB B MOPCKOW BoAe npennoyvTuTeNbHbl B
CpaBHEHNN C pacTBOpaMn KUCAOT, KOTOpble TPAAUUMOHHO ChyXaT MaTpuLEen B OnbiTax C
NUCTOYHMKAMM Ha OCHOBE 9NeKTpPonuUTHbIX pa3psgoB. Mopckas Boga, obecneduBas
NPOBOAMMOCTb pacTBOpa, CNYXWUT CchnekTpanbHbiM 0OydepomM, TO €CTb YyMeHbllaeT
MOHM3aUMIO aTOMOB, YCTpaHsieT B3auMHOE BIUAHWE COMen TAXKerNblX MeTansioB W
noaaBnsieT KOMMOHEHTbl (pOHA, CBSI3aHHbIE C MpPoAyKTaMW pasfioXeHus BOAbl.
BONbWMHCTBO TPaAUUMOHHBLIX METOAOB aTOMHOW CMEKTPOCKOMUU BO3MOXHbI TOSIbKO B
NOTOKE rasa, YTo MPaKTUYECKNM HE BO3MOXHO peanu3oBaTb B aBTOHOMHOM MOABOAHOM
annapare.

OKCMNEPUMEHTAJIBHOE MOOEJNMPOBAHUE NMPOLIECCA OBPA30BAHUA
MWKPOC®EP B OPTAHNYECKOM BYJIbOHE MNMPW NMHEBMOY[OAPE.

MBaHoB A. A., CeBacTbsiHOB B.C., Boponaes C. A., lHecTpoBckuu A. 10.,

FanumoB 3.M. (FEOXU PAH)

aiva@geokhi.ru Ten.: 8 (915) 378 93 94

lMpoepamma Ne17 Npesuduyma PAH “[naHemapHbie npobrembl 3apoxX0eHUs U pa3eumusi
buocepepbl 3emnu”

PaspabotaH cnocob6 nonydYeHns Mukpocdep npu NHeBMoOydape B BOAHO-GEMKOBOM
pacTBope, WMUTUPYHOLMIA MPOXOXAEHNE aHaNnornMYHbiX MPUPOAHBLIX MPOLIECCOB Ha
abpasmBHbIx Geperax BOOMb NMHUKM MupoBOro okeaHa M MOAENUPYIOLWIMN BO3MOXHbIN
MexaHu3M o006pa3oBaHMsl KNEeTOYHbIX 0bonoyvek nepsBbiXx NPOGUMOHTOB. BcecTtopoHHue
Hay4Hble MWCCreaoBaHUsA Mnokasanu, YTO XUMUYecKas OCHOBaA XWU3HW W3HA4yanbHO
nMpucyTCTBOBaNa Ha paHHUX CcTagusax dopmupoBaHns 3emnmM He TOMbKo B BuAe
TpebyeMbIX XMMUYECKMX IMEMEHTOB, HO U B DOPME HU3KOMOJIEKYSISAPHBIX OpraHnyecKnx
CO€ANHEHWI, PErynspHO MNOCTYNawLWmnX C KOCMUYECKOM Mbifbi0 U APYTMM BHE3EMHbIM
BellecTBoM. B ycrnoBusx paHHen 3emnun, 6narogaps OypHbIM reonorm4eckumMm codbiTusMm,
a Takke Yd-uanydyenmio ConHua, aTMocdepHbIM 3MEKTPUYECKUM paspsgamM MOSHUA,
METEOPUTHbIM yAapaM, eCTECTBEHHOMY pacnagy pagvuoakTUBHbLIX 3N1EMEHTOB M MHOMM
OPYTMM  UCTOYHMKAM  SHEpPruuM, CWUHTE3 OpraHMYeckKMx COeAMHEHUMA He  TOMbKO
NPOAOSPKUMCA, HO U COBWUHYIICS B BbICOKOMOSEKYNSAPHYIO 06nacTb, ycunueasi npoLecchl
npeobpasoBaHusa npeadbuonornyecknx KoMnoHeHToB. OQHako, BOMPOC O TOM, YTO MOXET
WHULUMMPOBATL Hayano CTPYKTYPHOro (OOPMUPOBAHUSA MEPBbIX XUBbIX OPraHM3MoB U3
npebunoTnyeckoro BeLLEeCTBA OCTAETCS AUCKYCCUMOHHbLIM, B CBSA3UM C 4eM TpebytoTcs
AONOSNHUTENbHbIE UCCNEAOBaHMA U MOUCK HOBbIX NMOAXOAOB K pelweHuto npobnembl. B
Haluen paboTe paccMaTpmMBaeTCs HEYYTEHHbIA paHee NCTOYHMK SHEPTMM MPUIMBHBIX BOJTH
1 BONH Npnbos, BbI3bIBaOLWMX NMHEBMOYAAP B NyCTOTax s4eek abpasmBHbIX Geperos.

SMIMNPUYECKAA MOJEIb CBUOBO,EI,HOVI QHEPIMN TWBBCA ONA PACTBOPOB
NaCl U CaCl: NMPON3BOJIbHON KOHLUEHTPALUWMW TIPN TEMMEPATYPAX 150°C —
350°C

UBaHoB M.B. (UI'TJ PAH), Bywmun C.A. (UI'T4 PAH), ApaHoBwuu J1.41. (MFEM PAH)
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UccnedosaHue no meme UM/ PAH 0153-2018-0004.

PasBuTa amnmpnyeckas mogenb cBoboaHon aHeprum [M6bca ana pacTBOpPOB XSOPUAOB
WenoYHbIX M LWENOYHO3eMerNbHbIX MeTannoB B Bode, obecneymBarollasi BbICOKYHO
TOYHOCTb TEPMOLMHAMMUYECKOrO ONMUCaHWUsi PacTBOPOB MPOU3BOSIbHOM KOHUEHTpauuu. Ha
OCHOBE 3KCMNepuMeHTarnbHbIX AAaHHbIX MO OCMOTUYECKOMY KO3((PUUMEHTY Npu LaBreHum
HacblWeHHOro napa 1 no PVTx cBoncTBaM Npu Oofee BbICOKMX LaBfEHUAX MOSyYeHbI
ypaBHeHUs coctosiHusa BuHapHbix dniongos H20-NaCl n H20-CaClz, cnpaBegnvsble npu
BCEX BO3MOXHbIX KOHLEHTpauusx conu B pacTteope. [QuanasoHbl PT napameTtpoB Anis
H20-NaCl: Temnepatypbl 150°C — 300°C, paBnexuus po 5kbap; gna H20-CaClz
Temnepatypbl 150°C — 350°C, paBnenunss go 0.7 kbap. B paHHbIX TemnepaTypHbIX
WHTepBanax ypaBHEHMS MO3BOMAKT onpedendaTb LWMPOKMN Habop TepMoaAMHaAMUYECKUX
napameTpoB (BKMOYas aKTMBHOCTM KOMMOHEHTOB, OCMOTMYECKME KO3(PPULUMEHTDI,
NAOTHOCTU U MOJSIbHble 0OBLEMBLI) pacCMOTPeHHbIX hnongos. Nonyyaemble napameTpbl
MoryT OblTb BOCTpeboOBaHbl MpW TEPMOAUHAMMYECKOM MOAENUPOBAHUM PYAOHOCHbIX
pacTBOPOB 3Mn- U Me30TepMaribHbIX MECTOPOXOEHNN.

TEPMOOMHAMMWYECKAA MOJEJIb CUCTEMbI H20-CO2-CaClz MNMPWN BbICOKUX PT
NMAPAMETPAX

UBaHoB M.B., Bywumun C.A. (UI'T/J PAH)
UccnedosaHue no meme UM PAH 0153-2018-0004.

TepmognHammndeckaa wmopenb cuctembl H20-CO2-CaClz ans BbICOKMX [[aBneHUA U
TemnepaTtyp pasBuTa Ha OCHOBE YypaBHEHUS AONns U3bbITOYHOM CBOGOAHOM 3SHEPrum
'mMbb6ca. Popma 3aBUCMMOCTM U3OLITOYHON cBOBOAHOM 3Heprun mMbBca OT KOHUEHTpaLumm
KOMMOHEHTOB coBnagaeT ¢ npegnoxeHHon B (ApaHoBud 1 gp., 2010). MNapameTtpusauus
PT 3aBucumocTen KOI(PULMEHTOB, BXOAAWMX B popmyny Ana cBoOOAHOW 3Heprum
'mMb6ca, ocHoBaHa Ha NMOTHOCTM U MONbHOM O06bEMe BOAbl Mpu cooTBeTcTByHOWMX PT.
Mogenb no3sonseT onpeaensatb ¢asoBoe COCTOSAHUE (bntoNaHOM CUCTEMbI (TOMOreHHoe
unu retepodasHoe), akTUBHOCTU KOMMOHEHTOB, WX KOHLEHTPaUuUM B COCYLLECTBYIOLLMX
dasax, NMOTHOCTU M MONbHble 06bembl da3. Moagenb MNOMHOCTLIO BOCMPOU3BOANUT
UMeroLMecs: aKCnepuMeHTanbHble faHHble No ha3oBOMY pacnagy B TPEXKOMMOHEHTHON
cucteme. YKasaHHble 3KCMEpUMEHTanbHblEe AaHHblE OXBaTbiBAlOT 0bnactb Temnepartyp
500-800°C wn paeneHnn ot 1 pgo 9kbap. Wcnonb3oBaHHasi HamMu €eCTEeCTBEHHas
napameTtpusauus PT 3aB1MCMMOCTEN NO3BONSAET npeanonaraTb BO3MOXHOCTb NPUMEHEHUS
mogenu npu PT 3a npegenammn sKkCnepuMeHTanbHO N3y4eHHOro AnanasoHa.

CNMHTE3 W KPUCTAINMIMYECKUE CTPYKTYPbl ®A3 CUCTEMbI Ca-Al-O B
YCNOBUAX NEPEXOAHOW 30HbI 3EMIA

UckpuHa A.B. (ceon. ¢p-m MryY), Cnusak A.B. (MOM PAH), BobpoB A.B. (2eosn. ¢p-m
Mry, rEOXuv PAH, UBM PAH), Qyo6poBuHckun J1.C. (baeapckuii FleouHcmumym, 2.
Batipouim)

grigoryeva_av888@mail.ru ten.89163395175

lModdepxka: PH® (epaHm Ne 17-17-01169)

AnNIOMUHaTBI  OTHOCATCS K BO3MOXHbIM ~ KOHLIEHTpaTopamMm anioMUHUS B YCIOBUSIX
nepexogHon 30Hbl U HWKHEN MaHTum 3emnu. B ux uncno Bxoasat Ca-aniomMuHaThl, cpeau
KoTopbix B cucteme Ca—Al-O ycTtaHOBNEeHO Heckonbko coeamHeHun (CaAl204; CaAlsOr7;
CaAl12019; CasAl20s; CazAl20s; Ca12Al14033), cTabunbHbIX B WMPOKOM P-T AnanasoHe.
Mpu 15 Ma 1 1600°C Hamn 6Gbinn cuHTe3upoBaHbl a3sbl coctaBa CaAl204 n Ca2AleO11



(nocnegHas nonyyeHa Bnepsble). [lonyyYeHHble COeAWHEHUS Uu3yyYyeHbl MeTodamu
onTtnyeckon  Mukpockonmn, SEM un  mMukposoHgoBoro aHanmsa. C  nomoubio
MOHOKPUCTalIbHOM  PEHTITEHOBCKOW  Andpakuum  pacwngpoBaHbl  CTPYKTYpbl U
npeanoXxeHbl Kpuctannoxmmudeckne copmynbel gas. CTpyKTypHble 0CoBeHHOCTM hasbl
CaAl204 cornacyloTca € gaHHbIMW, MNOSTydeHHbIMM paHee Ana coeguHeHus «CA-IV».
Anann3 P-T pgmarpammbl cuctembl Ca—Al-O nokasbiBaeT, 4YTO HOBOE CoefuHEeHue
CazAlsO11 OOMKHO HaxoguTbCs B Mnosie MOHOKMMHHOW pasbl «CA-I» CO CTPYKTYPHbIM
TMNoM Kkpotuta, opHako Ans Ca2AleO11 ycTaHoBreHa TeTparoHanbHas CUMMETPUS
(P42/mnm). Mony4eHHble AaHHble TPeByIoT yTouYHeHUs hasoBor P-T gnarpammbl B nnaHe
nonoxeHunsa Ha Hen a3 «CA-I» n «CA-1V», a Takke HoBoro coeanHeHuns CazAlsOu1.

B3AUMOBIIMAHME CKOPOCTW POCTA KAJIbLUNTA U WMHKOPIMOPUPOBAHUA
METAJJ10B 1 BUOMNOJIMMEPOB

KapaceBa O.H., IllakwTtaHos J1.3. (M3M PAH)
olga@iem.ac.ru, Ten.: +7(916)5222993
Paboma ebinonHeHa rpu noddepxke epaHma POOU 16-05-00234-a

lMpoueccbl pacTBOPEHUS-OCAXKAEHUS KanbUuTa WUrpatoT BaXKHYH poSfib BO  MHOMMUX
NPUPOAHBIX CUCTEMAX, B 3HAYUTENBHOW CTENEHN Perynupys NogBMXHOCTb aHTPOMOreHHbIX
METanmoB-TOKCUKAHTOB. JdEKT BIIMAHUA CKOPOCTU  OCaXOEeHMs KanbuuTa Ha
WHKOPNOpUpoOBaHMe MeTanmnoB [AO0CTaTOYHO XOpOLUO WCCredoBaH, OAHAKO BIIMSHUE
WHKOPMOPUPOBaHUS MeTansmoB U 6MONONMMEPOB Ha OCaXAeHWe KanbuuTa npaKTU4ecKu
He wu3ydeHo. Hawa paboTa nocesilleHa 3KCNepUMEHTaNbHOMY  UCCeLOBaHUIo
B3aMMOBNNSAHUS UHKOPNOPUPOBAHMSE MOHOB KagMusi U CTPOHUMA 1M nonunacnapTata (pAsp)
N CKOPOCTU OcaxaeHusi Kanbumta. MeToooM «MNOCTOSIHHOWM [00aBKuM», MO3BOMSHOLNM
noggepXvmBaTb napamMeTpbl npouecca MOCTOSHHbIMU B TeYEHWE ANMUTENBbHOrO BPEMEHM,
npoBedeHa cepus IKCNEPUMEHTOB MO M3y4YyeHuo coocaxgeHnsa Cd ¢ KanbumuTom.
[MonyyeHHble 3HaveHna koadpuumeHTa pacnpegeneHuna coctasunu ot 15 go 200 B
3aBUCMMOCTN OT CKOPOCTM OcaxaeHus Kanbumta. MeTogom «MNOCTOSIHHOrO cocTaBax
nccrnegosaHo coocaxaeHne Cd n Sr ¢ KanbunMToM B 3aBMCUMOCTU OT NPUCYTCTBUSA PASP.
Kak pAsp, Tak n Cd 3ameaonsaT ocaxgeHue kanbuuta. [NpucytctBne pAsp npuBoguT K
ymeHblweHnto (8o 10%) WHKOPNOPUPOBAHUSA KagMuUst B KPUCTANSIMYECKYD peLueTky
kanbuuta. KoadhduumeHT pacnpegeneHus Sr, MNONYYEHHbLIN U3 3SKCNEPUMEHTANbHbIX
AaHHbIX, HaxoauTcs B npegenax 0.02 — 0.033, n npucytcTBue Sr NpakTUYECKN He BIIUSNO
Ha CKOPOCTb OCaXAEeHUs KanbumTa.

TEPMOXUMWYECKOE WM3YYEHUE T[MMPUPOOHBLIX HATPUEBBLIX AM®UBOJIOB —
APOBEOCOHUNTOB PA3JTMYHOIO COCTABA

Kucenesa U.A., Oropogoga J1.I., BuracuHa M.®., NpuueHko 10.[.,
MenbyakoBa J1.B. (2eos1. gp-m MrIY)
kiseleva@geol.msu.ru Ten.: 8 (495) 939 13 49

MpencTtaBneHbl pesynbTaTbl NEPBOrO KaropUMETPUYECKOrO OnpeaerieHns 3SHTanbnum
obpasoBaHWs NpPUPOOHbIX HaTpueBbIX amdubonoB — apgBEACOHUTOB pPa3fMYHOro
coctaBa. V3yyeHbl 0bpasubl U3 LWEeNoYHbIX nermMaTutoB MHarnmHckoro maccmea (AngaH,
Akytna, Poccusa) (0bp. ) n u3 apdeencoHuT-pubekntoBbix nopos KatyrmHckoro
pegkomeTanbHOro mectopoxgeHus (3abankanbe, Poccusa) (06p. 1l). Xumwnyeckue
dopmynbl M3y4eHHbIX amurBOoroB, paccymMTaHHble MO AaHHbIM PEHTreHOCNeKTPanbHOro
aHanusa Ha 46 3apanos, umetoT BuA: Ko.s(Nai.sCao.s)(Mgs.oFe3to.0Alo.1)[Sis.0022](OH)2 (06p.
), (Nao.7Ko.3)Naz.o(Fe?*a.0Fe3*0.6Mno.1Tio.1Alo.2)[Sis.0022](OH)2 (06p. 1lI). Mo coctaBy B


https://kias.rfbr.ru/index.php

COOTBETCTBUWN C COBPEMEHHOW HOMeHknaTypon amcpubonos MMA (IMA 2017) obpasel (I)
aBnseTca  mMarHesnoapdBencoHntom, obpasey (I) — apdeaconmtom. MeTtogom
BbICOKOTEMMEPATYPHOW pacniiaBHON KanopuMeTpun pacTBOPEHUSA Ha MUKpOKanopumeTpe
TunaHa-KanbBe onpegeneHbl 3SHTanbnMuM 00pa3oBaHUA U3  3NIEMEHTOB  NPUPOAHBIX
HaTpueBbix amdgurbonos: ArH%(298.15 K) = -11626.6 + 8.9 kdx/Monb (06p. 1) 1 -11385+
17 kx/monb (06p.ll). 3HTanbnum o6pas3oBaHUA U3 3NIEMEHTOB KpaWHUX YSIEHOB
N30MOpPHOro pana apdBeaCoOHUT NaNaz(Fe?*sFe3*)[SigO22](OH):2 -
marHeanoapdeacoHnt NaNaz(MgsFe®*)[SisO22](OH)2 6binv nomnyveHbl Ha OCHOBaHWUM
9KCMEepUMEHTanbHbIX AaHHbIX MO PaCTBOPEHWUIO W3y4YeHHbIX amdpunbonos OGnmM3kMx
cocTaBoB: -10253 + 18 k[x/monb n -11505.5 + 8.8 k[x/MONb COOTBETCTBEHHO.

KAJTOPUMETPUNYECKOE OMPEAENEHUE SHTANBMNUN OBPASOBAHUA
NPNPOAHOIO HATPUEBO-KANIBLUIMEBOIO AM®UBOJIA — PUXTEPUTA W3
KOBOOPCKOIO MACCUVBA

KuceneBa U.A., Oropopgosa J1.Il. Buracuna M.®., Npuuyexko 10.4.,
Menb4akoBa J1.B. (2eos1. p-m MIY)
kiseleva@geol.msu.ru ten.: 8 (495) 939 13 49

N3yuyeH obpasey amdpumbona un3 noronMTOHOCHbLIX nopoad KoBgopckoro maccuea
(Konbckuii nonyocTpoB, Poccus) B BuAe Npo3payHbiX CBETM0-3€MEHOr0 LBeTa UronbyaTbIX
Kpucrannos pasmepom [o 1-1,5¢cm, MMeloLLnIn cocTaB
(Nao.7Ko.3)(Ca1.2Nao.s)(Mga.6Fe2*0.4)[Si7.8Alo.2022](OH)2. B COOTBETCTBUM C COBPEMEHHOW
HOMeHKknaTypon amdpunbonos MexayHapogHon MwuHepanornyeckon Accoumauum (IMA
2017) oH MoxeT ObiTb OTHECeH K puxTepuTy. JluTepaTypHble OaHHble MO 3JHTaNbLNUK
obpa3oBaHWs puxTepuTa OrpaHMYMBAOTCH  OLEHKOW U3  pe3ynbTaTtoB  U3yYeHUs
CYHTE3MPOBAHHOrO  TBEPAOro  pacTBopa  TPEMOSIUT-PUXTEPUT, Kpome  TOrO,
CYHTE3MpOBaHHbIE MWHepanbl He Bcerga SBASKTCA XOPOLMM aHanorom npupoaHbIX
o0pasuoB mM3-3a CBOEW BbLICOKOW CTeneHn pasynopsgoyeHusi. [posegeHo nepsoe
KanopumeTpuyeckoe onpegenieHne aHTanbnum obpasoBaHMs U3 3NEMEHTOB NPUPOLHOrO
puxTeputa METOAOM BbICOKOTEMMEPATYPHOW pacnnaBHOM KanopMMeTpuUn pacTBOPEHUS Ha
Mukpokanopumetpe TuaHa-Kanbee: AiH%i(298.15 K) = -12154.2 + 9.7 k[x/Mornb.
OHTanbnusa obpas3oBaHMs U3 IEMEHTOB KpanMHEro MarHe3nanbHOro YrneHa n3omMopgHoOro
psga puxTeput — doeppopuxTeput bbina paccuMtaHa Ha OCHOBaHUM JKCMEPUMEHTarnbHbIX
[aHHbIX MO PacTBOPEHUIO U3y4eHHOro npupoaHoro amdubona: AfH%i(298.15 K) = -
121571 + 9.7 k[>x/monb ans puxTtepuTa TeopeTnyecKoro cocTaBa
Na(NaCa)Mgs[SisOz22](OH)x.

OKCMNEPUMEHTAJTIbHOE NCCNEOQOBAHNE MMAOPOTEPMAIIBHOIO
NMPEOBPASOBAHNA OPITAHNYECKOIO BEWLECTBA MNMOPO4 MAMKOIMNCKOW CEPUN.

KnagueB A.A., BblukoB A.10. (MI'Y)
artkuz0O0O1@yandex.ru
[Mpoekm PO®U 10-05-00818

OTtnoxeHnss Mankonckon cepuun, CITIOXXEHHOW T[MUMHUCTO-KapboHaTHbIMW  NopoAdamu,
cogepxaTt 3HauMTesnbHOE KONMMYEeCTBO OPraHNYecKoro Bellectsa — keporeHa. Npouecc nx
npeobpasoBaHns B  MOAENUPYOLWNX  rMApOTEpManbHble  YCNOBUS  NapameTpax
TemnepaTtypbl 300°C M [OaBfneHUM HACbIWEHHOrO BOASHOrO napa npuBOAUT K
obpa3oBaHM0 CUHTETMYEecKkon HedTun. WccnegoBaHa KuHeTuka npeobpasoBaHus
OpraHM4yeckoro BellecTBa, B peayrbTaTe KOTOPOW MOoflydyeHbl HEOXUOaHHble AaHHble 00
YMeHbLUEHUN BbIXoAa HeEPTU C TeyeHneM BpeMeHWU. BeposaTHo, 4ToO Ha HeddTereHepauuio



BNUAIOT Ha HEKNe BTOPUYHbIE (PaKTOpbl, yMEHbLUaloWwme BbIXO4 NPoAyKTa, Hanpumep,
cynbdaTpeaykuns ¢ obpasoBaHMEM nNUpuUTa, KOTOPbIM MOXHO Oblno Habnogate Ha
CTeHKax aBToknaBa. WM3yyeHbl MPOAYKTbl 3KCMEPUMEHTA C MCMNOMb30BaHNMEM METOAMK
nMponusa, NokasaHo 3akOHOMEPHOE M3MEHEHMEe CBONCTB KeporeHa.

OKCNEPUMEHTANNBHOE WCCNEAOOBAHME BXOXOEHWA Ga* B CTPYKTYPhI
CUNNKATOB N AMFOMOCUITMKATOB B TMAPOTEPMAJIbHBLIX YCITOBUAX

KoBanbckas T.H., Bapnamos [1.A., KanuHuH .M., KotenbHukoB A.P. (M3M PAH)

[annuMin  OoTHOCUTCA K yrbTpapaccesiHHbIM  3fieMeHTaM, npu 3TOM, HEeCMOTps Ha
A0CTaTO4YHO BbICOKMI Knapk (okono 19 ppm), COBGCTBEHHbIE MUHEPArbl rannus, PaBHO Kak
N BbICOKME COAEp)KaHUS 3TOro aremeHTa B Apyrux dpasax, BCTpevatTcsl 4ypes3Bbl4anHO
peako. B TeyeHMe HeCKOMNbKUX NET CUHTE3MPOBaHbl KOHEYHble YneHbl psga anuaoT —
aNnOoT rannmeBbln; 1 nonesble wnatbl - Ga- anbbut, Ga — aHopTUT n Ga — Kanuesbln
noneson wnat npu T=600 °C, n P= 2 kbap. Bo Bcex cnyyaax ONUTENbHOCTb OMbITOB
coctaenana 10 cytok. B npeablaywmx pabotax (Kosanbckag n agp, 2014, 2015, 2016,
Bapnamos n gp. 2011, 2014) 6bin getanbHO U3y4YeH CUHTE3 (hpa3 B CUCTEME INNOOT —
anngoT-Ga. B npogyktax npakTU4ecknm BCeX ONbITOB, MOMMMO 3nuaoTa, COoAepKalero
ranfiMm B  pasnU4YHbIX  KONMMYecTBaX, AWarHOCTUpOBarncs rannvesBbli  aHOPTUT.
OnpepgeneHbl cocTaBbl MOMYYEHHbIX (a3 C MOMOLWBID MUKPO3OHOOBOrO MeTtoaa.
MpoBeaeH cUHTE3 TBEPAbIX pacTBOpOB anbbut — Ga — aHopTMT —Ga 1 anbbut-Ga — KriL
- Ga.

OKCIMNMEPUMEHTAIIbHOE NCCITIEQOBAHUME MOCTMAIrMATUHECKKX MPOLIECCOB
TUKIWWEOSEPCKOIO MACCUMBA

KoBanbckas T.H. (A3M PAH), Bapnamos [1.A. (MW3M PAH), LLlanoBanos l0.B6. (M3M
PAH), Kanunuu I''M. (MOM PAH), KotenbHukoB A.P. (MOM PAH)

TuKWweo3epckmini MaccmMB OTHOCAT K oopMaLmm YrbTPAOCHOBHbIX LLESTOYHbIX MacCuMBOB C
KapboHaTUTamMu, 04HAKO OH PACMOSIOXEH KXXKHEE OCHOBHOMO CKOMSEHNSA KapOoHaTUTOBbIX
maccmBoB Kapeno-Konbckon npoBuHUMKM, B npunonsipHon 4vactn CesepHoun Kapenun, k
tory o ropoga Kanganakwa. JluTepaTypHble OaHHble YyKasbiBalOT Ha OLEHKWM Bo3pacTta
mMaccuBa B uMHTepBane 1.8-1.9 mnpa. neT, 4TO pes3ko OTnMYaeTcs OT APYruX LUEeSOYHO-
kKapboHaTuUTOBbIX KOMMnekcoB Kapeno-Konbckon MpoBUHUMKW, BO3PACT KOTOPbIX OLEHEH
KaKk cpefHenaneo3onckun. [leTanbHOe WM3ydeHMEe MOpoL MaccuBa nokasano, 4To
OONbLUIMHCTBO MOPOL MOABEPXKEHO MOCTMarMaTU4YeCKUM WU3MEHEHUAM C YBeNUYeHUEM
coaepXxaHuna Kanusa B nopoge — NosiBRSTCA Kanuesble MUHEparnbl — PUXTEPUT, NONIEBON
wnaTt 1 ap. lNpoBeaeHHble paHee 3JKCcnepuMeHTarnbHble MccnegoBaHusi nokasanu.... C
Luenbl MOLENMPOBAHUA YCNOBUM MNOCTMArMaTM4eckKMx W3MEHEeHUn Obinn NpoBeAEHbI
3KCNEepUMEHTbI N0 B3auUMOOEWCTBUIO Nopoabl (M3MenbvyeHHoe rabbpo) ¢ cdnoungom. B
kavyectBe cnonga 6bin B3AT 1M pactBop KF B COOTHOLLEHWM MO Macce K HaBecke B
cooTHoweHnn 1:10. CuHTe3 npoBoguncsa B 2 atana: B NMAAaTUHOBBIX aMnynax Harpes Ao
1100°C n pasneHun 3 kbap M BblAepXKa Npy 3TUX NapameTpax B TeyeHue 5 yacos.
3atem um3obapudeckoe oxnaxgeHune go 850°C. [OnutenbHOCTb onbiTa coctasndana 10
CYTOK.

3IBONOUNA PACIJIABOB B NMPOLIECCE ANOPEPEHUMALIMA
BbICOKOKANBbUMEBBIX TNAPHUT-HOPMATWBHbBLIX PACIIJIABOB, BIIM3KNX 10
COCTABY K KUMBEPITUTAM (3KCMNEPUMEHTAJIbHBIE JAHHBIE)

Korapko J1.H.( FEOXU PAH)



Kogarko@geokhi.ru
Paboma ebirnoniHeHa rpu ¢huHaHcosou rnodoepxke lNpoepammel [Npe3uduyma PAH 1.8 Ne
0137-2018-0043

OKCnepuMeHTasnbHble  UccreaoBaHns  (pa3oBbIX paBHOBECUW B npolecce
KpucTannusaumm KumoepnmtoBbIX MarM B ycnoBusix HacblweHns CO2 nokasanu paHHIo
KpucTannusauuio  OpTOMMPOKCEHA W rpaHata, YTO NPUBOAUT K  MOSIBNIEHUIO
BbICOKOKaNbLUMEBBLIX NMapHUT-HOPMATUBHBIX MenenuT-cogepxawmux marMm 3aMeTHOMY
o6efHeHHbIX SiO2 n oboraweHHblx  CO2 B pacnnaBe U MNOCTENEHHOMY nepexoay K
kKapboHaTmoBbIM coctaBaM. C poctom fAasneHus (cbiwe 20 k6) MenunuT cTaHOBUTCA
HeycTon4nBon ¢pason n BMecTo Hero noasnaetca mepseHUT CasMg (SiO4)2 B pesynbraTte
peakunn MgzSiOs +CasSizO10= CasMg(SiO4)2+CaMgSiO:s.

Mbl nccnegosanu 3BOSIOLMIO pacniiaBoB M CMeHYy MUHeparbHbIX dha3 B npouecce
nnNaBneHns n KpucTannusauun BbICOKOKaNbLUMEBBLIX HEOOCHILWEHHbIX KPeMHEKUCOTOM
NapHUT-HOPMATUBHbBIX pacnnaBoB, OMAM3KMX MO cOCTaBy K kumbepnutam. (KOMMMEKc
Manmeya-KoTynckon npoBuHUMM B WHTepBane pasneHun 5-80k6 Temnepatyp 1050-

1500°C).
B npoueccax KpuctannmsaumoHHoM andpdrepeHumaumm  BblCOKOKanbLMEBbLIX
HEeOOCbILLEHHbIX KPEeMHEe3eMOM pacriaBoB OTMEYaeTCsl 3aKOHOMEpHOe nageHue

KOHLIEHTpauMin MarHus U Kanblus, 3aMeTHOEe YBeruyeHue COoAepXXaHuh HaTpus, Kanus,
antoMuHUs, TUTaHa n xxenesa. OTMeYaeTCca O4eHb He3HaUYUTENbHbIN POCT coaepXXaHUn Ao
25 k6, npu ganbHenwWweM NOBbIWEHWUM OaBIEHUS NCHe3aeT OSIMBUH U Pe3KO paclumpsieTcs
nosie Kpucrtannmsauuu nUpoKCeHa BCreACTBME 4Yero B pacnfase nagaeT cogepxaHue
KpemHesema. [lopobHas gmddepeHumnaums oTmedaeTcs B AankoBbix cepusix MNonsapHon
Cubupwn.

TEPMNYECKOE U3YHYEHME MUHEPAIOB IM'PYTIIMbl AKCUHANTA

Kongpukosa A.l., NpuueHko K0.[., Menb4yakoBa J1.B. (2eosn. ¢p-m MIY)
flickajames250598 @gmail.com ten.: 8 (495) 939 49 64

pynna akcuHuTa (CrnoXHble KanbLueBO-antoMUHMEBbLIE Oopocunukathbl) BKMAYaeT 4
MUHepana: Fe-akcuHuT, Mn-akCcuHUT, M@-akCUHUT U TUHUEHUT, umeeT obLyto hopmyny
(Ca,Mn)2(Fe,Mn,Mg)AI2BO3SisO12(OH). Bbina udyyeHa KONnekums MuHepanos rpynnbl
aKCUMHUTa, BKNo4arowas 8 obpasuoB pasHOro coctaBa U3 pasfMYHbIX MECTOPOXAEHMWM
MeTo4amMu MOPOLLKOBOM pPeHTreHorpadum, MUKPO3OHOOBOro aHanusa, uHdpakpacHowm
CMNEeKTPOCKOMUN. ans Fe-akcnHuTa cocTaBa
Cai,92Mno,08(Feo,66Mgo,22MnN0,0sZN0,02) Al2,07BO3Si3,00012(OH) 13 mectopoxaenuna [lynsa
(MpvnonsapHbIn ~ Ypan, Poccus)  (obpasey ) w Mn-akcuHuTa  cocTaBa
Caa,90Mno,10(Mno 67F€0,32Mgo0,02)Al2,02BO3Si3,96012(OH) 13 KoxxaeBCKOro MecTopoXaeHus
(FOxHbIn Ypan, Poccua) (obpasey 1) 6bino npoBeAeHO TepMUYECKOEe WU3yYeHue Ha
aepmBatorpade Q-1500 D (BeHrpusa) B TemnepatypHom wuHTepBane 20-1000°C npwm
ckopoctn HarpeBa 20°/mnH. Macca obpasuoB coctaBnsana 350-430 mr. MwuHepanbl
yctonumbl o 850°C, npu ganbHenwem HarpeBaHuu Ha KpmBbix OTA peructpupyetcs
aHgoTepmudeckun adpdekt B uHTepsane 850 — 1000°C c¢ makcumymamm npu 990°C
(obpaseu 1) n npn 980°C (o6pasey II), cooTBETCTBYIOLWMI Aerngpokcunmsaumm (yaaneHue
KOHCTUTYLMOHHOW BOAbl) akCMHUTOB. NMoTeps macckl ans Fe-akcmHuTa coctasuna ~0.9 %,
ana Mn-akemuuta — ~1.4 %.

OCOBEHHOCTU OBPA30OBAHNA YHUKATIbHBIX AITIMA30B POCCUW.

KoHoroposa A1.B., KpuynuHna I'.10., NapaHuH B.K. (eeon. ¢p-m MrYy).
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Hannune yHukanbHbIX 0COB0 KpyMHbIX anMasoB XapakTepHo Ans Tpybok c
YMEPEHHbIM W MOHWXKEHHbIM  COAepXaHueM okcuaa TuTaHa. JOToT  pakT
CBMAETENbCTBYET O HanMyuu Cneundguyecknx CBEPXrNYOMHHBbIX YCMNOBUSX ANS
dopmupoBaHus anmasa. OTMeYeHo, YTO MO KONMUYECTBY U Macce yHUKarnbHble anmasbl
npeobnagatotr B YTT. Tpybka nugep no [obblde KPyMHbIX KPUCTanoB SABMSETCS
"KObunenHasa". C Hayana 2017 roga Ha "KOOunenHon" Obino gobbito 20 anmasos
maccon 6onee 50 kapar.

MOOEJIMPOBAHME TMPOLECCA HE®TEOBPA3OBAHUA W3 OPrAHUYECKOIO
BELWWECTBA BMNOTbI B YCITIOBUAX TMAPOTEPM

KoHnonnesa WU. B., CeBactbsiHOB B. C., Ky3sHeuoBa O.B., BnacoBa J1.H.,
FanumosB 3.M. (TEOXU PAH)
konopleva@geokhi.ru; ten.: +7(499)137 5949

B 30He coBpeMeHHOro ByrKaHu3dMa W akTUBHOW MapoTepmMaribHOM [OesATeNbHOCTU -
Kanbgepe BNK. Y30H Ha Kamuyatke oOHapyxeHbl HedTenposiBneHus. O6pasoBaHue
Y30HCKOW He(TU paccMaTpuBaloT KaK NpoLecc TePMOSIM3HOM U TepMoKaTanmuTU4eckomn
nepepaboTKM OCTaTKOB pacTeHurM U OmomacCbl MUKPOOPraHM3mMoB, OOMUTalLWMX B
TepMarbHbIX BoAax Kanbaepsbl.

[na BbISBNEHUsT 3aKOHOMepHoOCTen OPMUPOBaHNA HeddTM B YCIOBUSX MAPOTEPM
obpasey 61oTbl, 0TOOpPaHHbLIA C NOBEPXHOCTM BOAbLI TEPMArbHOro o3epa, 6bin NoaBeprHyT
Tepmorngponuady npu 300°C B TeveHne 24 4. Vicnonb3oBaHWe BbICOKMX TemnepaTtyp
no3BonsieT WMUTUPOBATb ANMMTENBHOCTb FEONOrMYECKOro BPEMEHW B npoLecce
HedTeobpa3oBaHUs.

Bbin npoBeAeH aHanu3 CTPYKTYPHO-FPYNMNOBOro COCTaBa XNOPO(OPMEHHbBIX 3KCTPAKTOB
OMOTbl U NPOAYKTOB Tepmornaponusa. B coctaBe aKCTpakToB OMOThI BbIIM 0OBHapYXXEeHbI
HECBOWCTBEHHbIE XXMBOMY OPraHM4eCKOMY BELLEeCTBY KOMMOHEHTbI: CMOfbl U acdanbTeHbI.
KpomMe Hux 6binn  OBHapyxeHbl MeTaHOBble, HaTEHOBbIE W apomMaTuyeckue
yrnesogopoabl. bbinu nonyyeHbl JaHHbIE O MOMEKYNAPHOM cocTaBe 00pa3LoB MeToooM
razoBon xpomato-macc-crnektpomeTpum (MX-MC). T[lpobbl HacbIWeEHHbIX  hpakumnn
9KCTPAKTOB  OMOTbI U NPOAYKTOB  TEPMOrMAponvsa  pasnumyalnTcs  XapakTepowm
pacnpefeneHns H-ankaHOB U U30-ankaHoB - HabniogaeTcs nepedopMupoBaHue U
paspylleHne BbICOKOMOMEKYNSpHbIX YB B NOMb3y HU3KOMOMEKYNSPHbLIX FOMOJSIOrOB.
Xapaktep pacnpegeneHue H-arkaHoB, CTEPAHOB M TepNaHOB CBMOETENbCTBYET O BKNage
NMNNOOB BbICLUIMX Ha3eMHbIX pacTeHun un bGakTepunm B COCTaB UCXOAHOM Ouomacchl.
Ob6cyxnaeTtca cTeneHb TpaHcoOpMauun opraHMYeckoro Bellectsa 6UOThl B pesynbTaTte
TEPMNYECKOro BO3ENCTBUSI.

YPABHEHUA ONA PACYETA COOEPXXAHUM MANbIX KOMMNOHEHTOB (Fe, Mg, K) B
MNATMOKITASAX, PABHOBECHbIX C PACIJIABOM.

KonteB-[lBopHukoB E.B. (MOM PAH), bbiukoB [1.A. (2eosn. ¢p-m MIY)

C uenbto pa3paboTku cuMcTeMbl ypaBHEHUN, NpeaHa3HAYeHHOW AMs pacyéTa paBHOBECUS
nnarnmoknasa C pacnnaBoM, MeTogaMM MHOTOMEpPHOM CcTaTUCTuKM obpaboTaHbl
pesynbTatbl 445 «Cyxux» 3akanoyHbIX 3KCNepuMeHToB. Kaxabil  3KCnepuMeHT
OXapakTepus3oBaH TemMrnepaTypou, AaBlfieHMeM, NeTy4ecTbio Kucnopoga, coctaBamu as.
[unana3oH cocTaBoB pacnnaBoB OT 6a3anbToB A0 AauuToB. [JaHHble n3BneYveHbl 13 6asbl
AaHHbix NHOOPEKC.
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Pacyét ctexmomeTpuyeckoro coctasa nrarMokrnasa CXOAUTCA B Criydyae BKIMIOYEHUSA B
Kapkacoobpasytwowurn motmB Si, Al, Ti n Fe, cnepoBaTenbHO, >Xene3o HaxoauTcs
npenMyLLecTBEHHO B TPEXBaNeHTHoM oopme.

[MonyyeHHble ypaBHEHWA BOCMPOU3BOOAT COAepXaHWs  MarnblX KOMMOHEHTOB B
SKCMepuMeHTarnbHbIX Nnarnoknasax ¢ norpewHocTbo (B Bec.%), He npeBbllwatoLen ans
FeO +0.08, ons MgO 0.04, ana K20 £0.03 npu ypoBHe 3Ha4nMmocTtn 95%.
[eTepoBaneHTHbIn KU30MOPU3M B MOMEBbIX LINATtax MoO3BOMseT paccyUTbiBaTb
nNponopLMM MMHANoOB OAHO- U ABYXBaneHTHbIX kaTnoHoB (An, Ab, Or 1 gp.) no 6 napam
MOJIbHbIX JONen OKCUAO0B pas3HOBANeHTHbIX 3rieMeHTOoB. [1prMeHeHne 3Tux pac4éToB Ans
BepudmKauum MUKPO3OHOO0BbLIX aHaNM30B MMarMokrasoB OBHapYXMMNo cucteMatTuveckoe
3aHWXeHne cogepXxaHun rmuHo3éma (B 256 crniydyaes 13 445) n 3aBbllleHne — KpeMHe3Eéma
(8 56 cny4yaes) o 2-3 Bec. %.

YPABHEHWA ONA PACYETA COOEPXAHUIA MATbIX KOMMNOHEHTOB (Mn, Ca, Cr) B
ONMBUHAX, PABHOBECHbIX C PACIJIABOM.

KonteB-[1BopHukoB E.B. (MOM PAH), bbiukoB [1.A. (2eosn. ¢p-m MIY)
ekoptev@geol.msu.ru ten.: 8 (495) 939 49 62

C uenbto pa3paboTku cUMCTeEMbl ypaBHEHUN, NpeaHa3HA4YeHHOW NSl pacdéTa paBHOBECUS
ONnMBMHA C pacnfnaBoM, MeTodamMu MHOrOMEpPHOM CTaTUCTUKM 0BbpaboTaHbl pesynbTaTbl
669 «Cyxmx» 3aKanouyHblX 9SKCNepuMeHToB. Kaxablh 9SKCNepMMEHT OxapakTepus3oBaH
TemnepaTypon, AaBfneHneMm, neTydecTblo Kucrnopoga, cocrtaBamu das. [duanasoH
COCTaBOB pacnfaBoB OT KOMaTUUTOBbLIX HGa3anbToB A0 AaunToB. [JaHHble U3BMNeYeHbl U3
6a3bl gaHHbIX MHOOPEKC.

[MonyyeHHble ypaBHEHWA BOCMPOM3BOOAT COAEPXaHWUs  MarnblX KOMMOHEHTOB B
3KCNepuMeHTarbHbIX OfIMBMHAX C NOrpeLHOCTLO (B BeC.%), He npesblwatowen ansa MnO
+0.01, CaO £0.04, Cr203 £0.03 npwu ypoBHe 3Ha4nMmoctn 95%.

TEPMOAVMHAMUWYECKOE MOJENMPOBAHUE ®A30BON OVWATPAMMbI CEPEEPO —
30J10TO - CEPA MNMPU OABNEHNN 10° MNa

KopenaHos A.U., Ocapuun E.I'. (MOM PAH)

yakoff@iem.ac.ru ten.: 8 (496) 52 2 58 49

[Mpoepamma OH3 PAH 3kcnepumeHmanbHOe Uu3y4YeHue MUHEparbHbIX pasHosecul u
U30MOrMHbIX COOMHOWEHUU

Ha ocHoBe nuTepaTypHbIX TEPMOANHAMUYECKUX OAHHbIX ANA BUHAPHbBIX U TPOMHbIX a3 u
COBCTBEHHbLIX [aHHbIX Ans TBepaoro pacteopa AgxAuix MOCTPOEHbI U30TEPMUYECKME
ceyeHus (asoson guarpammbl  Ag-Au-S. MopenupoBaHue  OCyLLeCTBNANOCb C
ucnono3oBaHnem nporpammbl TERNAPI (nabopatopusi XMMmM4eckon TepMOogMHaMUKN
xmmunydeckoro pakyneteta MY um. JlomoHocoBa). B Tabnuue npuBeaeHbl paBHOBECHbIE
cocTtaBbl AgAU cniiaea B TPOMHbIX accoumnaumsx (napareHesncax) ansa gByx remneparyp.

TponHble ha3oBble accoumaunm
TemnepaTtypa | Ag2S-AgsAuS2-AgAu | AgsAuS2-AgAuS-AgAu
CocTtaB cnnaBa Haxogswerocs B TpOMHOM ha3oBour accoumaumm
298.15 K Ago.25AU0.75 Ago.15AU0.85
423.15 K Ago.23AuUo.77 Ado.13AU0.87

TemnepaTypHas 3aBMCMMOCTb COCTaBa CnfiaBa B 00eux accouuaumsx npakTu4ecku
oavHakoBa n coctaBndaeT npumepHo 2.1 aT % Ag Ha 100 rpagycos.



OrnPEAENEHNE TEPMOAMHAMUYECKMX T[MAPAMETPOB CIUIABA AGxAU1-x B
TEMMEPATYPHOM [OWAIMNA3OHE 323 - 673 K N ATMOC®EPHOM [OABJIEHUU
METOAOOM 34C C WNCIOJIbSOBAHNEM AG-BALUMINA B KAYECTBE TBEPAOOIO
SNEKTPOJINTA

KopenaHoB A.U., Ocaguuu E.I'. (MOM PAH)

yakoff@iem.ac.ru ten.: 8 (496) 52 2 58 49

lMpoepamma OH3 PAH OkcriepumeHmarsibHoe u3ydYeHue MuHeparibHbIX pasHosecul U
U30MOIHbIX COOMHOWeHUU

B xome wuccnepoBaHui Obina onpegeneHa TemnepaTtypHas 3aBUCMMOCTb
akTmBHocTh cepebpa B cnnaee (AgxAuix) Ans 6 coctaBoB metogom JC B AnanasoHe
323 -623 K u artmoccepHOM [JaBfeHMM aproHa C BbICOKOM BOCMPOU3BOAMMOCTbLIO
pesynbTatoB (3 % oT abconoTHOro 3HadeHus). B kayecTBe TBepOoro anekrponura
ucnomnb3oBanack Ag" npoBogswas kepamuka (Ag-Balumina, lonotec LTD AHmus).
OKCnepuMeHTanbHO MoKa3aHa BbICOKas CTabWMMbHOCTb W MOBTOPSEMOCTb AaHHbIX B
ANEKTPOXUMUYECKMUX s4erKkax C NpuMeHeHneMm cepebponpoBosien  KepamuKu.
CpaBHeHMe C nuTepaTypHbIMW AaHHbIMW MOKa3blBaeT, YTO MofyvYaemble pes3ynbTaThbl
UMELIOT TOT XXe NOPSIAOK BenuymH. B xoae akcnepumeHTa 661510 nokasaHo, 4To Ag-Balumina
aBnseTca Hanbonee cTabusibHbIM OOMrOBEYHbIM U HALAEXHLIM TBEPAbIM 3MEKTPONUTOM
ANa uccnegoBaHus JaHHOM CUCTEMBbI.

[na onncaHna Nony4eHHOro Maccusa AaHHbIX UCNONb30BaHO YpaBHEHWE BMAaA:
In(a,)=-n"F-(A-X*+B-X+C(T)HA-X)*/(R-T) (1)
AnnpokcumMmaumsa gaHHbIX ypaBHeHMeM (1) no3BonseT pewnTb ypaBHeHue [Mbbcea -

[iorema ana BTOporo KomrnoHeHTa (Au) M BbluUCHEHUS aHeprun [nbb6ca, aHTanbNun n

SQHTPOMUM HENPEPBLIBHOIO TBEPAOro pacteopa AgxAui-x.

BIIUAHME COCTABA ®JIIOUOA (HF+HCl) HA TOBEOEHWE Ta, Nb TPU
PACTBOPEHUM MUPOXIOPA W TAHTAIIUTA MPU T = 400, 500 W 550°C, P = 1000
BAP (BY®EP Co-CoO)

KopxuHckasa B.C., (MOM PAH)

vkor@iem.ac.ru, gpakc: 8(496 52)44425, ten.: 8(496) 5225861

Paboma ebirnonHeHa npu rnoddepxxke npoepammbl OH3 PAH u epaHma PO®U 15-05-
03393-a;

MpoBegeHbl 3KCNEpPUMEHTarnbHbIE  WUCCMEAOBaHUSA  U3YYEHUS PacTBOPUMOCTM
npupodHblx  MuHepanoB  nupoxnopa  (Ca,Na)2(Nb,Ta):06(O,0OH) un TaHTanuTta
(Mn,Fe)(Nb,Ta)20s B cmewwaHHbix dnongax (HF+HCI), koTopble NO3BONUNW OLEHUTb
paBHOBECHLIE coaepxaHus metannoB Ta u Nb, B pactBopax npu T = 400° - 550°C, P =
1000 6ap B npucytctBumn kucnopogHoro 6ydepa Co-CoO. OnbiTbl NpoBOAUNUCH Ha
rmapoTepMaribHOM YCTaHOBKE BbICOKOrO AABMNEHUS B 3aBapeHHbIX MaTMHOBbLIX NPobupkax
C NPMMEHEHMEM aMnynbHON MeToAMKK. 3akanouyHbl pacTBop aHanuaupoBanu ICP/MS u
ICP/AES (macc-cnekTparbHbii 1 aTOMHO-OMUCCUOHHbIN) METOA4aMN, a TBepAYH HaBECKY -
peHTreHoa3oBbIM 1 MUKPO3OHAOBLIM MeToAamMu aHanuaa. MicxogHas koHueHTpauus HF
namensanace or 0.01m go 2 m, a koHueHTpaums HCl octaBanacb MNOCTOAHHOW U
coctaenana 0.5 m. CgenaH BbiBog, 4TOo B (HF+HCI) pactBopax TaHTanuT pacTteBopsieTcs
WHKOHIPY3HTHO C MPeMMYyLLECTBEHHBIM NepexonoM B pacTBop Mn un Fe no cpaBHeHMIo C
Ta n Nb. lMNpoBegeHoO cpaBHeHMe cogepXaHust TaHTana M HMobust ana nupoxsopa U
TaHTanMTa B pPaBHOBECHbIX pacTBOpax. YCTAHOBMEHO BfUSHME KOHLUEHTpauun u
TemnepaTypbl HA PaCTBOPUMOCTb 3TUX MUHEPASOB.
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PACMNPEOENEHNE ®TOPA N XNOPA MEXAOY COOANUTOM N TNOAPOTEPMAJIbHbLIM
ONIONOO0M.

KotenbHukoB A.P., Cyk H.U., AxmepxaHoBa .M. (MOM PAH), KotenbHukoBa 3.A.
(UFEM PAH), 'pamenunukun E.H., Wekuna T.U. (2zeon. ¢p-m Mry), Nonsckon IN.®.
(MSM PAH)

kotelnik@iem.ac.ru; Ten. +7(496)52-25857

OnbiTbl npoBoannu npu 450, 650°C n gasneHun 1-1.5 kbap no amnynbHOW MeTOAMKE B
NNaTMHOBLIX U 30M0ThIX amnyrax. B kayecTBe UCXOOHbIX MaTepuarnoB UCMOSb30Banu renu
coctaBa NaAlSiO4, guctunnupoBaHHyto Bogy n conu NaF n NaCl. B HaBecky pobasnsanu
1 mMac% «3aTpaBOYHOrO» MNPUPOAHOro Xrop-coganuta. JKCMEepPUMEHTbl NPOBOAUNN C
NCNONb30BaHMEM aBTOKMABOB, FMAPOTEPMaribHbIX YCTAaHOBOK C BHELLUHWM HarpeBOM U
XONOAHbIM 3aTBOPOM, ra3oBblX YCTAHOBOK BbICOKOrO [AaBIiEHUSI C BHYTPEHHUM HarpeBOM.
OnuTtenbHOCTb OnbITOB cocTaBnsna oT 15 go 25 cyTtok. TBepable NpPOAYKTbl OMbITOB
nccnegoBann MeToaaMmm MUKPO3OHAOBOrO U PEHTIEHOBCKOro aHanmsa, coctaB hnionaos
rnocre OnbiITOB M3yyanu MeTogamMuM aTOMHO-abCcopOUMOHHOIO aHanm3a W MOHO-
CenekTMBHOM noTeHumomeTpun. NokasaHo, 4yTo TBepable pacTteopbl (F,Cl)-cogepxalumx
coOanuToB XapakTepusyTcs obwmpHon obnacTbio HecMecumMmocTu. Ha ocHoBe 3Tux
AaHHbBIX paccyuTaHbl 3HAYeHUS M3ObITOYHbLIX (PYHKLUMIA CMELleHUs TBepaoro pacrtsopa
(F,Cl)-copanutoB. Pacnpepgenenne dTopa W Xxnopa B cucteme coganut — donong
HeugeanbHoe, 3HakonepemeHHoe. [Mpu Xf' < 0.75 ¢Top oGorawaer dnona
oTHocuTenbHO codanuta, a npu Xgf > 0.8 dpTop HaunHaeT oborawate coganut (T=650°C,
P=1.5 k6ap).

CVHTE3 MATPUYHBIX MATEPWANIOB ANA ®UKCAUMW SINEMEHTOB PAO HA
OCHOBE XXMOKOCTHOM HECMECUMOCTW B PACTIJTIABAX.

KotenbHukoB A.P., Cyk H.U., MapTbiHoB K.B., AxmeaxaHoBa I'.M. (MOM PAH)
kotelnik@iem.ac.ru; Ten. +7(496)52-25857

[Ana wccnegoBaHM BO3MOXHOCTU NepepaboTKM CTEKOSbHbIX MaTpul, B YCTOWYMBbIE
MUHeparnbHble (OPMbI MPOBEAEHO M3ydYeHe MexXda30BOoro pacnpeaeneHns aNemMeHToB —
nmutatopoe PAO (La, Ce, Sr, Cs) B cuctemax: anOMOCUIIMKATHbIN — (PTOPULHLIN
pacnnasbl, anomodocdaTHbli — anModTopuaHbIM pacnnasbl, antomodocdaTHbin —
doccatHbIn  pacnnaebl, GopocunukaTHbli — ©GopaTHbii pacnnaebl U Agp. OnbiTbl
nNpoBOAUNN MO aMnyfbHOW MEeTOAMKE Ha YCTaHOBKax BbICOKOrO ra3oBOro [aBfeHus C
BHYTPEHHMM HarpeBoM 1 B MydernbHbix nevax KO-14. B kauecTBe NCXOOHbIX MaTtepmanos
NCMonb30BanM CUHTETMYECKME CcTekna, C [[obaBneHueM yKasaHHbIX 3feMEHTOB-
UMUTATOPOB, a Takke pasnuyHble conn: NaF, NaPOs, NaisLiisAlFs, Na2TiOs v Aap.
Mogxog Kk obGnacTm HecMecuMMOCTW OCYLEeCTBNANW criegywowmmm  cnocobamn: (1)
pobasneHnem conen; (2) pobasneHnem BbicanMBaoLwmx KOMMNOHEHTOB B pacnnas (SiOz —
B anomodocdatHbin, Al203 — B BopocnukaTHbIn); (3) uamMeHeHueM Temnepartypbl. B
pe3ynbTate BO3HUKHOBEHUS obnacten >KUOKOCTHOW HECMEeCUMMOCTM MNPOUCXOAUIO
nepepacnpegeneHve anemMeHToB mexay dasamu nukesupyowen cuctembl. [pn aTom
Habnoganocb obpa3oBaHMe BeCbMa CTOMKUX MUHEPANoB — KOHLEHTPaTOPOB 31EMEHTOB
PAO, Takux Kak MoHauuT, nonaput n ap. JaHHbIn MeTon MOXeT ObiTb MCNonb3oBaH Ansg
NPOMBbILLNIEHHON UMMOBUNM3aLmMmn 3NeMeHTOB PaanNoHYKNnOoB.

PACTBOPMMOCTb TAHTAJIUTA U TIMPOXITOPA BO ¢TOPVOHbLIX PACTBOPAX INMPU
T =650-850°C n P=1 KBAP B NPUCYTCTB// CUNTMKATHOIO BELLECTBA.



KotenbHukoB A.P., KopxuHckaa B.C. (MOM PAH), KotenbHukoBa 3.A. (MFEM PAH),
Cyk H.U., LlanoBanosB K0.6. (MOM PAH)
kotelnik@iem.ac.ru; Ten. +7(496)52-25857

[nsa oueHKn BNNAHWUS CUNMKATHOrO BeLeCcTBa Ha pacTBOPUMOCTb TaHTanuTa 1 nupoxnopa
OblNM NpoBeAeHbl cneumanbHble OnbiThl € kKBapuem n 6e3 keapua npu 550, 650, 750 u
850°C n paBnenun 1 kbap B pactBopax LiF (0.08 M); NaF (1 M); KF (0.5 n 1 M). Onsa
OLEHKN a3oBOro COCTOSHWA nionga MpPUMEHSNU MeToL CUHTETUYECKUX rniongHbIxX
BKMOYeHUn B kBapue. OnbiTbl NPOBOAUSIM Ha TMAPOTEPMAsbHbIX YCTAHOBKAX C BHELUHUM
HarpeBOM W XONOAHbIM 3aTBOPOM W Ha YCTaHOBKaX BbICOKOrO rasoBoro gasneHus. B
KayecTBe CTapTOBbIX MaTepuanoB Wcnonb3oBanu kBapy (Mm-e [lepekaTtHoe, AngaH),
npupoaHble TaHTanuT M NMpoxnop. Xong noctaHoBku onbiToB: (1) BBOA YBL B pexunm
onbITOB (anutensHocTb 1 4ac); (2) sbigepkka B ycnoBusx onbita (o 15 cytok); (3)
3akanka. NpoayKkTbl ONbITOB aHanu3vpoBanu OMTUYECKU, MWUKPO3OHAOBbLIM METOAOM U
NCM-MC. MeTtogomM CUHTETUYECKUX (PNIOMAHBIX BKMHOYEHUW U3y4veHbl (pa3oBble
COOTHOWeHNA BO hntonge. lNokasaHO 3Ha4MTENbHOE BIIMSIHWE NPUCYTCTBUS KBapua Ha
pacTBOPUMOCTb TaHTanuTa M MMPOXMopa B BOAHbLIX pacTBopax (PTOPMAOB LLEMOYHbIX
METanmnoB B rMapoTepMarbHbIX YCIOBUAX. YCTAHOBMEHO, YTO Npu Temnepatype 650°C n
Bblle obpasyeTcs ¢pasa CUnNUKaTHOroO (MNU anMOCUIIMKaATHOro) pacnsasa. JdTa (pasa
CUNNKaTHOrO LLIENOYHOro pacnnasa KOHUEHTpupyeT B cebe TaHTan u HMobun (oo 8 mac%
Ta20s n 16 mac% Nb20s) n mMoxetr cnyxutb ¢asonl — KOHLEHTPATOPOM PYOHbIX
3M1IEMEHTOB NpN 06pa3oBaHMM MECTOPOXAEHMI TaHTaNo-HMObaToB..

AKCIMNMEPUMEHTAJIBHOE N3YYEHWE WWYHIM'MTOB 3AOHEXbA

KotenbHukoB A.P., AxmeaxaHoBa .M. (MOM PAH), KpnHoukuHa O.K. (HUY MICY),
MapTeiHoB K.B. (MOM PAH), NaBnuHa O.T. (xum. ¢p-m MrY), KotenbHukoBa 3.A.
(MFEM PAH), Cyk H.U. (MOM PAH), ®vununnoB M.M. (UI" KapHL] PAH), AHaHbeB B.B.
(UBuC [JBO PAH)

kotelnik@iem.ac.ru; Ten. +7(496)52-25857

LUyHrMTBI MecTopoXaeHM 3aoHeXbsA LUMPOKO MCMNOMb3YKTCA B MeTannypruyeckomn
npombiweHHocTU. MNpn pa3paboTke WYHIMTOBLIX KapbepoB 0bpa3yeTcss MHOrO OTXOO0B
NPON3BOACTBA, COCTOALUMX M3 BbICOKOYINEPOAUCTLIX LWYHrMTONO4OOHbIX nopoa. [pwu
AaHHOM crnocobe pa3paboTkM 3TU OTXo4bl HaxoOAaTCA Mo4  OTKPbITOM Hebom u
noaBepravTca UHTEHCUBHOMY MOPONUTUYECKOMY BbILLENAYNBAHNIO MOBEPXHOCTHLIMU 1
aTMocdepHbiMn Bogamun. [lpoBedeHO MUKPO3OHAOBOE W3yYeHMe LYHMMTOBLIX Mopoa.
MokaszaHO Hanuune B HUX CynbUAHON MUHepanu3aumn (MMPUT, NEHTNAHAWUT,
xanskonuput, cdaneput, pabgodaHut M Op.). Ha ocHoBe wu3yvyeHus rIONOHbIX
BKIIOYEHNN NpPOBEAEHbl OLEHKM COCTaBOB BOAHbIX pPacTBOPOB, YYacTBYHOLWIMUX B
MuHeparnoreHese. Metogamu aHanmsa napareHe3ncoB LWYHMMTOBLIX MOPOA M COCTaBOB
COCYLLECTBYIOLLUNX MUHEPArioB, OLEHEHbl NapamMeTpbl MUHepanoreHesa. WccnepoBaHue
COCTaBOB KapbepHbIX BOA M MoKasanu BbICOKOE COAEPXKaHUE B HUX TakUX 3fIEMEHTOB Kak
Fe, Cu, Zn, Cd, Ni, REE, U u pgp. Hamu npoBegeHbl cneumasrnbHble OMbITbl MO
MOAENMPOBaHUIO MTMAPONIMTUYECKOrO BbilenavymBaHns WyHrMToBbIX nopog npu 90 n 20°C.
MpoBeaeHo nayyeHme copOLIMOHHON EMKOCTIN AeKapOOHN3NPOBAHHBIX LLYHIMTOBLIX MOPOA.

COCYLIECTBOBAHME XXWNOKOW N TAXENION CUNNKATHOM ®A3 B CUCTEMAX
H20-SiO2-COJ1b

KotenbHukoBa 3.A. (MFEM PAH), KotenbHukoB A.P. (MUOM PAH)
kotelnik@igem.ru Ten.: 8 (499) 230 82 17
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MeToaoM cCUHTETUYECKMX (ONIOMAHLIX BKIOYEHUM B kBapue npu T=500-800°C n P=1-3
kbap nccnegosanu asoBoe cocTosHMe hrnonaa B cuctemax, cogepxaiumx nommmo H20
n SiO2 conn: NaF, Na2SO4, Na2COs, KF. Okasanocb, YTO B NPUCYTCTBUWN KaXkOon 13
YKa3aHHbIX COMlen UM UX CMEeCen B reTepOreHHbIX YCMOBMSX BO3MOXHO obpasoBaHue
TSXKENOW CUNUKaTHOW asbl C BbICOKMMMU COAEPXKAHUAMW BOAbl, (PUKCUPYHOLLENCH BO
BKMIOYEHUAX B CcTeknoobpasHom Buage. Ob6ocobuBliMecs npu  YCnoBUAX OMbITOB
reteporeHHble pasbl MOryT nogBepratbCs elle OAHOMY aTany reTeporeHusaumm npu
Gonee HM3KNX NapameTpax.

OKCMNEPUMEHTAJIIbBHOE  UCCIIEOOBAHWE  BIIMAHWA  TEMMEPATYPbI  HA
PACTBOPMMOCTb OKCUOA HNOBUA B XIOPVOHBLIX PACTBOPAX HCI N KCI

KotoBa H.I. (MOM PAH)
kotova@iem ac.ru Ten.: 8(496) 522 58 61
Paboma ebinonHeHa rpu nodoepxxke epaHma PODOU N 18-05-01001-a

M3yyeHa TemnepaTypHasi 3aBUCMMOCTb PacTBOPUMOCTM okcuaa Hmobus npu T=300 wu
500°C, P=100 MIla B xnopuaHbix pacteopax HCl N KCI ¢ koHueHTpaumen 0,1 n 1,0 m B
npucyTcTBumn kucnopogHoro 6ydgpepa Co-CoO. YcTaHOBNEHO, YTO B XIOPUAHbLIX pacTBOpax
pasnuyHoro katuoHHoro coctaBa (HCI W KCI) TemnepaTypHass 3aBUCUMOCTb
pactBopumoctn Nb2Os B uHTepBane Temnepatyp 300-550°C, P=100 MMa, 6ydep Co-
CoO cnabo BblpaxeHa. PactBopMMOCTb HMOOUS HU3Kas M HaxoauTca B npepgenax 10 -
104 m.

AKCIMNMEPUMEHTAJIBHOE WM3YYEHWE BIVUAHUNA COCTABA ®JIIOMOA (HF+HCI) HA
PACTBOPUMOCTb OKCUOA TAHTAINA TIPU T =400 - 500°C, P = 100 Mlla

KotoBa H.I. (MOM PAH)

kotova@iem ac.ru Ten.: 8(496) 522 58 61

Paboma ebinonHeHa rpu noddepxke epaHma POOU N 18-05-01001 - a

[Mony4yeHbl HOBblE aHHble NO PACTBOPUMOCTM OKCMAA TaHTana B CMeLuaHHbIX donioungax
(HF+HCI) npn T = 400 - 500°C n P = 100 Mla B npucytctBumn kucrnopoaHoro dygepa Co-
CoO. UcxogHas koHueHTpauus HF namensanacek ot 0.01m go 2 m, a koHueHTpauus HCI
ocTaBanacb noctosiHHon u coctasnsana 0.5 m. OnpegeneHbl NpedenbHble CoaepXaHus
(pacTBOpMMOCTHN) TaHTana B rugpoTepmasnbHbiX Qniongax pasnuyHoro coctaBa MU
nonyyeHbl CpaBHUTENbHbIE XapaKTEePUCTUKM noBedeHnss Ta B 3aBUCUMOCTU  OT
KOHLIEHTpaumMmM M coctaBa pacTBopa. YCTaAHOBMEHO, YTO TemnepaTypHas 3aBMCUMOCTb
pacTBOPMMOCTM OKCuAa TaHTana B CMeLaHHbIX (TOPUOHO-XNMOPUAHBIX pacTBopax
npakTuyeckn oTcyTcTByeT. B o0bnactu HM3KMX WCXOAHbIX KOHUEHTpauui pacTBOpPOB
(0.01mHF+0.5mHCI) paBHOBecHasa KOHUeHTpauust Ta coctaBndet nvwb 1E-7 monb/kr
H20, a B obnactu BbiCOkMX KoHueHTpauun (2 m HF+0.5 m HCI) oHa Bo3pactaeTt go 1E-2
mMonb/kr H20.

BbICOKOTEMIEPATYPHbBIE SKCINEPUMEHTbBI MO PACMNPEAENEHWIO SJIEMEHTOB
MEXAOY ONMBMHOM N PACIITABOM C BbICOKMM COOEPXAHUMEM LWEJIOYEN

KownskoBa A.H. (FEOXU PAH), Cobones A.B. (TEOXU PAH, ISTerre, France),
KpaweHuHHukoB C.I. (FTEOXU PAH), bataHoBa B.I'. (FTEOXWU PAH, |1STerre, France),
BopucoB A.A. (MFEM PAH)

an.koshlyakova@gmail.com ten.: 8 (909) 669 65 77

Paboma nododepxxaHa zgpaHmom POPU 17-05-00856-a



Mpegbigywme akcnepumeHTbl (KownskoBa w gp., 2017) npy 1 atMm, yruTMBHOCTM
kuncrnopoga Ha ypoBHe Oydepa NNO wn temnepatypax 1350-1500°C meTogom netnu
(Donaldson C., 1979) nokasanu, 4YTO B XOA4E€ I3KCMEPUMEHTOB AnUTENbHOCTbIO 204 13
pacnnaBoB TepsieTcs okoro 50% wenoden. OTO 3aTPYAHSET U3YYEeHWEe KX BIUSHUA Ha
pacnpegerneHve 3NeMeHToB Mexay OfIMBMHOM U pacnsiaBoM.

[na pewenna aton npobnembl 6bin NPOBEAEH pAA 9KCNEPUMEHTOB, B KOTOPbIX U3yYaeMble
COCTaBbl NOMeLLanucb Hag pasnuYHbIMU UCTOYHUKaMW LLienoYen onpeaeneHHoro cocTasa.
Ana noppepxaHua cpefHux (2-7 Bec.%) koHueHTpaumn K20 wcnons3osarnca Ca-K-Si
NCTOYHMK, BbICOKUX (7-12 BeC.%) - K-Si nctouHmk n K-Na-Si UCTOUHMK ONna noaaep>kaHust
NOCTOSAHHBIMU KOHLeHTpauun K n Na B pacnnase.

MWKpPO3OHOOBbLIA  aHanM3 WCTOYHUKOB LLEenoYen rocrne 9KCNepuMEHTOB  pasfnMyHOW
ANUTENBHOCTN MOKasas, YTo, Mo KpavHenh mepe, nocrne 8 4acoB 3KCNepuMeHTa COCTaB
WUCTOYHMKOB OCTaeTCs [MOCTOSIHHbIM, CBUOETENbCTBYHS O MOCTOSHHOM napuvanbHOM
AaBMeHNN LWenoyen.

B xone akcnepuMeHTOB C MCNOSIb30BaHMEM UCTOYHUKOB 6bIno nony4eHo 40 paBHOBECHbIX
nap onuBuH-pacnnae. [IMana3oH M3MeHeHus1 KoHueHTpaumn KO B pacnnase 2.3-11.8
BeC.%, Na20O 0.3-4.9 Bec.%. [MonyyeHHble OaHHble MNO3BOSIAT KOMMYECTBEHHO oOnucaTtb
BNUSAHME LLEeNoYen Ha pacnpedeneHne MNpUMECHbIX 31IEMEHTOB MeEXAY OJIMBUHOM U
pacnsiaBom.

BMOEOXUMUNYHECKUME ACTIEKTbI MPUMEHEHWA CEJNIEHUTA HATPUA HA AYMEHE
(HORDEUM VULGARE L.).

KpaBseu K.}0. (FEOXU PAH), BopoHuHa J1.I1 (¢p-m noyeoeederusi, MI'Y)
Konstantin@kravets.ru ten.:8(985)9635470

B 30Hax ceneHo-geduumTta, K KOTOPbIM OTHOCUTCA HeYepHO3eMHad eBporernckas
yactb P®, Bonpoc oboraweHuss nNUWEBON NPOAYKUUM CeNeHoM $BASeTCS KpanHe
akTyanbHbiM. HecMmOTpsa Ha 3HauuMTenbHoe KonuyectBOo paboTr B 3Tton obnactuy,
CYLLIECTBYIOT MarnousydeHHble acnekTbl BAWSHUSA CefneHa Ha pacTeHusl, KoTopble, npu
OTCYTCTBMM AOSMKHOIO BHUMaHMWS, CNOCOOHbI Bbi3BaTb HapyLUEeHUs B BUOreoXmmMmyeckom
GanaHce arpoLeHOo30B.

BereTaunoHHble 3KCNEPUMEHTbI C MPUMEHEHMEM CefeHa NPOBOAUMNCE Ha SYMEHe
aposom (Hordeum vulgare L.). CeneH BHocunca B copme cerneHuta Hatpusa (Set)
donnapHo (cnocobom onpbiCkMBaHMs) B a3y KyweHusi. B pesynbTate 3KCNepMMEHTOB
YCTaAHOBIIEHO €ro BfMsiHME Ha ypoXanm M KayecTBO 3epHa. [Mo pesdynbTatam aHanusa
NOSly4EHHOr0 pacTUTEnbHOro Martepuana (comnoma, 3epHO) OBHapYXXEeHO YyBENUYeHue
BbIHOCA OCHOBHbIX arieMeHToB nuTaHusa (NPK). MNoka3aHo, 4To cTeneHb AaHHOro BANSAHUS
CYLLECTBEHHO 3aBUCUT OT YPOBHS 06ECne4YeHHOCTM MNOo4YBbl IATUMKU 3remeHTamu. B
arpoueHo3ax ypoBeHb 06eCneyeHHOCTU perynnupyeTcs BHECEHMEM B NOYBY MUHEpParbHbIX
yaobpeHunn. Jkonornyeckme ocobeHHOCTM OEeNCTBUSA CefleHa paccMaTpuBatoTCa Kak Mo
pesynbTatam BereTaumMoHHbIX 3KCNEPMMEHTOB, Tak 1 NO AaHHLIM MOSEBbLIX OMNbITOB.

PYTUHHAA METOOUKA TOMOrEHM3ALMMN PACMNABHbLIX BKMKOYEHUA B
MUHEPAJIAX B BbICOKOTEMMEPATYPHOW  TPYBYATOW MNEYN MNPU
ATMOC®EPHOM OJABIEHNN

KpaweHnunHukoB C.I1., CoboneB A.B., AcacoB E.B., KapransueB A.A. (FTEOXU PAH),
BopucoB A.A. (FEOXU PAH, UTEM PAH)

spkrasheninnikov@mail.ru, Ten.: 8 (499) 1375836

epaHmsl PH® Ne 14-17-00491-1, PO®U Ne 17-05-00856
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N3yyeHne pacnnaBHbIX BKITHOYEHUA B MUHepanax-BKpanseHHUKax marmaTU4eckux nopog
4acTo CBS3aHO C HEOOXOAMMOCTBLIO NPOBEAEHUST AKCNEPUMEHTANbHON romoreHm3aumm. o
Mepe OCTbIBaHUSI OKpYXalLMx nopoa, pacnnaBHOe BKAKYEHWe noasepraeTcs
BO3AENCTBUIO LENOoro psga npoueccoB, CNOCOOHbIX MNOBAMATL Ha €ro CcocTaB MU
NofyyYeHHble OLEHKN (PU3NKO-XMMUYECKMX YCITOBUIN KpUCTannmaawlmm Bo BpeMs 3axsara.

B TEOXMN PAH, Ha 6ase BbicokoTeMmnepaTtypHon Tpybuaton nedn Nabertherm,
paspaboTaHa HoBas pyTMHHass MeToAMKa  SKCMepUMEHTarbHOW  romMoreHusauum
BKIMIOYEHUN. DKCNEPUMEHT MPOBOAUTCSH NPU aTMOCHEPHOM AaBMEHUU U KOHTPONMpyeMomn
neTy4yecTu KMcnopoaa, 3afaHHoOM C TOMHOCTbIO npesbiwatowen 0.1 nor.eq. B gManasoHe
3HadeHun ot IW-4 go FMQ+4 nor.eg. lNporpeB oToGpaHHbIX 3epeH, MOMELLEHHbIX B
nnaTMHOBbLIE amnynbl, NPOXOOUT B TpW r[NaBHbIX 3Tana. Bo Bpemsa Harpesa npu
Temnepatype Ha 200-400°C HuKe paccyMTaHHOM NPOUCXOAUT HacblweHne obbema
KOHTENHepa Tpebyemon rasoBon aTtMocdepon C Lenbko nNpefoTBpaLleHUss OKUCIEHUSN
Kncrnopogom w3 Bo3gyxa. [lanee, He BblHUMas W3 nedYn, 3a CYEeT OnyckaHusa B
Oe3rpagneHTHY0 ropsiyylo 30HY, 3epHa BblaepxuBakwTcs B TeveHne 5-10 MuH. npwu
HeobOXoguMbIX TemnepaTtype W rasoson cpege. PuHanbHbIM 3TANnoOM rOMOreHu3aumm
BKMIOYEHUN SBMSIeTCA MrHOBEHHAs 3akarka 4epe3 HmxHee oTBepcTve Tpybbl neudn B
€MKOCTb C fniesiHOM BOOOW, NyTEM MepeXuraHns NnogBecHOM KOHCTPYKUUKN 3MEKTPUYECKNM
TOKOM.

[aHHaa meToaMKka NO3BONSET MOMYyYUTb CTEKMNoBaTble BKIKOYEHUS Kak ans Hambonee
BbICOKOMarHesmarnbHbIX pacnnaBoB apxencknx komatumntos (Sobolev et al., 2016; Asafov
et al., 2018), Tak 1 AnNa coBpeMeHHbIX OCTPOBOAYXHbIX nopof (Hasaposa un gp., 2017), a
Tak Xe, ycrnewHo onpoboBaHa Af1s roMoreHn3aunn cynb@UaHbIX BKAOYEHUIN B XpOMUTAX
nopog Kamuatckoro Meica

OKCMNEPUMEHTANIBHOE  M3YYEHWE  PABHOBECUA  OJIMBUH-PACIIJIAB B
OBJIACTN BbICOKMX TEMIMEPATYP N BOCCTAHOBUTEJbHbLIX YCIOBUU TPU
ATMOCOEPHOM OJABINEHNN

KpaweHuHHukoB C.M., CoboneB A.B., bataHoBa B.I'. (FTEOXU PAH), BopucoB A.A.
(TEOXU PAH, UTEM PAH)

spkrasheninnikov@mail.ru, Ten.: 8 (499) 1375836

epaHmbi PH® Ne 14-17-00491-1, PO®U Ne 17-05-00856

C uenbio M3y4YeHUs 3aKOHOMEpHOCTel pacnpegenenns Fe?*-Mg mexay OnMBMHOM, Kak
Hanbonee paHHeW MaHTUANHOW a3or, M pacnnaBoM B 00MacTM BbICOKMX TemnepaTtyp
Oblna npoBegeHa Metoamyeckass pabota C MCMNOMb30BaAHWEM pPa3fMYHbIX MaTepuarnoB
KOHTerHepa. VccnegoBaHus NpPOBOAWMANCL B BOCCTAHOBUTESNbHbLIX YCIMOBUAX  AONA
MUHUMK3aLMK coaepxaHuii Fe3* B pacnnase.

OKCnepuMMeHTbl NpoBOAMMANCL MeTogoM netnu npu Temnepatypax 1200-1550°C wu
3Ha4YeHusIX yrMTMBHOCTM Kucropoda oT 1 go 3 nor.eg. Hwxke Bydepa Xeneso-BCTUT.
[ocTmxeHne paBHOBECUMSI B TakuUX YCMOBUSAX CTAHOBWUTCA HEMPOCTOM 3agadven wu
npeabsBnseTr HoBble TpeboBaHUA K MaTepuany KOHTEWHepa, MO CPaBHEHUD C
9KCMepUMEHTaMN B OKUCNUTENbHOM cpede. bbinn npoBegeHbl 3KCNEepUMEHTbI MO
NNaBneHnto raBanckux MUKPUTOB C UCMONb30OBaHMEM MNNATUHOBOM MPOBOSMOKM (4MCTOTA
99%), peHueBbIX NEHT KU NpoBonokn (Ynctota 99,97%), a Tak e NPOBOSIOKN U3 Xenesa
(unctota 99,5%). M3-3a cnaepodunbHbIX CBOMCTB KOHTEMHEpPA HE yaanocb MOSIHOCTbIO
pewnTb npobnemy noTepu M3 pacnnaBa Xenesa, aXe WCNosb3ys npeaBapUTesibHO
HacblweHHble Pt n Re. Kpuctannbel onvBrMHOB, B JaHHOM cny4dae, obrnagatoT 30HanbHbIM
COCTaBOM C MOCTEMNEHHbIM MOBbILEHNEM coaepkaHusa Do OT LeHTpa K Kpasim 3epeH. [Mpu
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NCMNONb30BaHUN MPOBOJSIOKM U3 Xerfe3a B KayecTBe KOHTEeWHepa, Morfy4YeHHble B Xode
SKCMEePUMEHTOB ONMBUHBI 06MNaaaT rOMOreHHbIM COCTaBOM.

B pesynbTaTe NpoBeAeHHbIX OMNbITOB C MCNOSb30BaHMEM XKeNe3HON NPOBOIOKUN MOSyYeHbI
60 paBHOBECHbLIX Map ONIMBMH-pACMaB C NMPEeHebpexXMTenbHO HU3KUMWU COAEpXKaHUSMU
TPEXBaNEHTHOro Xenesa, YTO NO3BOSIUT NPOBECTU OLIEHKY NPaBUNBbHOCTU CYLLECTBYHLLMX
Mogernen Y4CrneHHoro MoaenmpoBaHus.

PAS/IMYME CYBOYKUMOHHOIO KOMMOHEHTA B WUCTOYHUKAX ABAYMHCKOW
rPYMrbl BYNKAHOB HA OCHOBE MUKPOJ3JIEMEHTHOIO COCTABA TE®P

KpaweHuHHukoB C.I., NMopTHaruH M.B. (FEOXU PAH), baszaHoBa J1.U. (MBuC OBO
PAH), NepenenoB A.b. (UF'X CO PAH)

spkrasheninnikov@mail.ru, Ten.: 8 (499) 1375836

epaHm PH® Ne 16-17-10035

CyLiecTBOBaHME reOXMMUYECKOW 30HANBHOCTU MarMaTuyeckux Nopod OCTPOBHbIX Ayr OT
BYJIKAHMYECKOro (PpoHTa A0 TbIIOBOM 30HbI W3BECTHO [AaBHO. HoBble AaHHble O
cogepXaHun aneMeHTOB-NpUMecen B BanoBbIX CcOCTaBax Tedp M cocTasax
BYJTIKAHMYECKMUX CTEKON Mopod BYFKaHOB ABaYMHCKUM N KOPSIKCKUA CBUAETENLCTBYHOT O
pasHbIX pexmnmax npuBHoca cybayKLMOHHOMO KOMMOHEHTa B UCTOYHMKM Marm.
MynbTrnanemeHTHble crniekTpbl 40 obpasuoB Tedp u cTekonn ABa4MHCKOro n Kopsikckoro
BYNIKQAHOB CBMAETENbCTBYOT O TUMUYHO OCTPOBOAYXHOW Npupode MarMaTUyecKnx
pacnnaBoB, oboraileHHbIX Mo OTHoweHuto Kk 6GasanbTam COX. Banosble cocTaBbl
XapaktepuayroTcs bonee y3kumun BapmaumaMmn CoaepXaHui 3fIeMeHTOB, YeM MaTpUYHbIE
cTekna. XapakTepHbl pasnuunsa 3HavyeHU OTHOLIEHWA Hamboree HeCOBMECTUMbIX U
dnona-MobunbHbIX 3NeMeHToB. Tak, nopoabl 1 cTekna KopskcKoro ByrikaHa OTiMyaroTes
nosblweHHbIMKU Th/Nd, Zr/Hf n La/Yb oTHoweHuamn, B TO Bpemsi Kak ana Tedp
ABaumHckoro BynkaHa xapaktepHbl Cs/Nb, Pb/Nd n Lu/Hf oTHoweHus.

lMonyyeHHble OaHHble CBUAETENLCTBYKOT O pa3HOW Mpupoge MarmaTUYecKux pacnnaBos,
MOBLILIEHHOW ponn pnongoB M pacnnasoB Ccybaoyumpyrolen MNAnTbl B MCTOYHUKAX,
COOTBETCTBEHHO, ABayMHCKOro M KopsKCKOro BYMKAHOB, YbM KpaTepbl HaxXogsTCA Ha
pacctoaHum Bcero 10 KM gpyr oT gpyra.

ABNALMA N 3AXBAT MACCHI MNAHETESUMANEW B AKKPELMOHHBLIX OUCKAX
NNAHET-TUTAHTOB

KpoHpop B.A. (FEOXU PAH), MakankuH A.B. (M®3 PAH), OyHaeBa A.H. (FTEOXU PAH)
va_ kronrod@mail.ru, Ten. 8 903 109 98 54

UccnedosaHusi nposedeHbl rnpu Yacmu4yHol ¢puHaHcosol rnoddepxke POOU (npoekm Ne
18-05-00685).

O6cyxpnaetca npobrnema B3aMMOOAENCTBUS C ra3oBOM CPeaor MarioMacCUMBHOIO OucKa
nnaHeTesMmarnen, nagarLmx Ha NOBEPXHOCTb aKKpeUNoHHbIX anckoB KOonntepa n CatypHa
N3 30Hbl FPaBUTALMOHHOIO BUAHUSA LEeHTpanbHOW nnaHeTbl. B 3aBUCMMOCTM OT pacCTOAHNSA
A0 LUeHTpanbHOW nfaHeTbl M MacCbl NnaHeTe3anumarnen, 3axBayeHHOW AUCKOM, MOryT
MeHATbCA ycnosus obpasoBaHus B cucteme KOnutepa cnyTHukoB [aHumMega, Kanucto u
cnyTHuka CaTypHa TuTaHa u, Kak cnegcreme, X BHyTPEHHee cTpoeHue. Mbl agantupoBanm
N3BECTHblE TMONySMNUPUYECcKMe MeToAdbl MEeTeOopHOM (PU3NKM K peLleHno  3ajauu
B3aMMOLENCTBUA nNraHeTesnManen C rasoBou cpefon pgucka. PeweHue ypaBHeHUN
ABVWXEHMS 1 abnaumm nnaHeTe3anmanen npou3BoauTCs B MPEeanonioXeHWM MOCTOSIHCTBA
KO3(hPMLUMEHTOB COMPOTUBIIEHUS, Tennonepenadn, abnauun mn koagdpuumeHta opMbl.
MpoBegeHo MoaenupoBaHMe MNPOLECCOB adpOAMHAMUYECKOro TOPMOXEHUSA, abnsaumm u
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3axBaTa BelleCcTBa MraHeTe3auManen B akkpeuuoHHbIXx Auckax HOonutepa u CaTtypHa.
lMpegnonaraetcs, 4TO NNaHeTesMManu COCTOAT U3 BelwecTBa, OMM3KOro no CBOUM
cBOMCTBAM K KOMeTHOMY MaTepuany. [lpoBedeHbl cepun pacyeToB nNOTepu Macchl
nnaHeTesMmanen npu pasnuyHbiXx KoadduumeHTax abnsaumm Ha paccTosHuax MaHumepna,
Kanucto n TutaHa oT uUeHTpanbHOM nnaHeTbl. [1okaszaHo, YTO Ha BennYMHy 3axBavyeHHOW
MaccCbl B OCHOBHOM BIIMSIIOT NPOLECChbl a3p0aNHAMUNYECKOrO TOPMOXEHNS.

ONPEJEJNEHVNE BAJIOBOIO COCTABA CUNMKATHOM JIYHbl HA OCHOBE
WHBEPCUNUN TPABUTALUMNOHHBLIX N CEMCMUYECKNX JAHHbBIX

KpoHpop E.B., Kyckos O.J1., KpoHpon B.A. (TEOXU PAH)

(e.kronrod@gmail.com) Ten.: 8 (915) 355 80 90

Paboma ebinonHeHa npu Yacmu4yHou ¢buHaHcoeol noddepxke POOU (npoekm 18-05-
00225, 17-35-50099 mon_Hp), npoepammel Npesuduyma PAH Ne 17

MpoBeaeHo nccnegoBaHME BanoBOro CocTaBa CUNMKaTHOM JlyHbl (kopa + maHTus, BSM)
Ha OCHOBE WHBEPCUN TPaBUTALMOHHBIX W CEWCMUYECKMX [AaHHbIX. [lokaszaHo, 4To
pacnpoCTpaHeHHOCTb TYronnaBKMX OKCMOOB B MaHTMM B 3aBUMCMMOCTM OT TepMarnbHOro
COCTOSIHUSI MOXXHO pa3genuTb Ha XonoaHble mogenu BSM (Banosoe coagepxaHue Al2O3 ~
3.0-4.6 mac.% nokpbiBaeT cogepxaHune Alz03 B cunukatHon 3emne - Bulk Silicate Earth,
BSE) u lNopsune (oborawieHbl Al203 ~ 5.1-7.3 mac.% no cpaBHeHutio ¢ BSE). Oba tuna
mMoaenen BSM xapakTepusyloTCs MNPaKTUY4eCKU MNOCTOSHHBIMW 3HAYEeHUSMU BarioBbIX
KoHUueHTpaumn FeO ~ 12.2-13.2 mac.% n MG# 80-81.5, koTopble pe3ko OTnuyaroTcs oT
BSE. [1na reodunanyeckn BO3MOXHOIO pacnpeaeneHms Temnepartyp cunukaTHas dopakums
JlyHbl oboraweHa FeO n obegHeHa MgO no oTHoweHuto K BSE.

OKCINEPUMEHTANIBHOE  NCCINEOOBAHVE CTABUIIBHOCTU ~ MATHE3WTA B
CNCTEME TAPUBYPIT-BOOOCOAEPXALLMN KAPBOHATHbBIM PACIIIAB TPU
5.5 TIA 1 1200-1350°C

Kpyk A.H., Cokon A.l'. (MF'M CO PAH)
krukan@igm.nsc.ru Ten.: +7(383)3308043
Paboma ebironiHeHa 8 pamkax 2ocydapcmeeHHo20 3adaHusi (npoekm Ne0330-2016-0007)

NccnepoBaHua  npoBedeHbl C  MCMNOMb3OBaHWEM  rapubypruta u  cMmecw,
Moaenupyowen ctabunbHbln B YCNOBUSAX CyBKpaTOHHOM nuTOocdepbl KapboHaTHbIN
pacnnas (Ca#=21, K20=5.8 mac.%). MonbHoe oTHoweHne Xccoz) (CO2/(CO2+H20)) B
cucteme Bapbupoanu ot 0.39 go 0.56.

B wuasyyeHHon cucteme npu Temnepatype 1200°C BO BceM pAuanasoHe X(coz)
MarHe3uT COCYLLEeCTBYET C OfIMBMHOM, OPTOMMPOKCEHOM, rpaHaToM W pacnnasom. Ca#
3aKasfieHHOro pacnsiaBa ¢ ymeHbLUeHneM X(coz) MeHseTcsa cnabo (~26), HO yBenuuneaeTca
cogepxanue SiO2 (o1 6.4 go 8.7 mac.%). MNpun 1350°C n Xco2)=0.56 marHe3nT ctabuneH B
TOM-Xe OonuBMHCcoaepxalwen dasoson accoumauun. OgHako cHmxkeHue Xcoz) ao 0.39
npuBoauT K obpasosaHuto 6esonmemHOBOM accoumaumm Opx+Grt+Mst+Liq. MNpu atom Ca#
pacnnaBa ymeHbliaetca ¢ 27 go 20, a cogepxaHue kpemHesema pocturaet 11.3-12.0
mMac.%.

MonyyeHHble OaHHble NO3BONAT cAenatb BbIBOL4, YTO B  OCHOBaHMM
CYOKOHTMHEHTanbHOM nuTocdepbl MarHesut MoXeT 00pas3oBbiBaTbCA 3a  CYeT
MeTacomato3a nepuaoTUTOB NOA BO3AEWCTBMEM BOLOCOAEpXKALMX KapOOHaTHbIX
pacnnaBos/cnonagoB B TeMNepaTypHOM AuanasoHe, XxapakTepHoMm Aans  Hauvbonee
rNyOMHHBbIX NEPUOOTUTOBBIX KCEHONUTOB U3 KUMBEPUTOB.
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MOBEOEHWVE NANNAOMA U MAATUHBLI NPV BSAMMOAEWNCTBUM BOLA-NOPOLA B
XNOPWAHbBIX CPEOAX

WU.B. Ky6pakoBa, O.A. TioTioHHUK, C.A. CunaHTbeB (FTEOXU PAH),
kubrakova@geokhi.ru, Ten.: 8(499)137-83-97

C uenblo BbISICHEHUSI BO3MOXHOCTU nepeHoca Al BbICOKOCONEBbIMU XITOPUAHBIMU
pacTBopamu BbINOSIHEHO MOAEeNMpoBaHWe MoBeAeHUs nannagus n NraTuHbl B YCIOBUAX
HU3KoTeMnepaTypHOro rmopoTepmarnbHOro npeobpasoBaHus CEepNeHTUHUTOB
OKeaHN4eckomn Kopbl. B ouHamMuyeckux akcnepumeHTax BoAa-nopoga C UCNofib30BaHMEM
KOJTOHOK, 3aroOSfiHEHHbIX M3MeJSIbYEHHbIMU YITbTPAOCHOBHBLIMU MOPOAAaMU OKEaHUYECKOro
AHa (rapubyprutoBbiMu cepneHTuHuTamm COX C pasHon CTeneHbko kapboHaTusaummn),
YCTAHOBIIEHO, 4TO 3(P(PEeKTBHOCTL nNepeHoca nannagus 3aBUCUT OT  CTeneHu
N3MEHEHHOCTN NepuaoTUTOB WU B YCNoBUSAX 3kcrnepumeHTa coctaenset 80-100%.
MpepnonaraeTtcs, 4TO TpAHCNOPT nannagus ocyLecTBseTca B pesynbtate obpasoBaHus
MPOYHOrO KOMIMMEKCHOr0 COeAMHEHUs C  TUOCyNb(aT-UoOHOM, KOTOPbIN SABMseTCS
NPOMEXYTOYHbIM  MPOAYKTOM OKUCIEHUA B cucteme «cynbdua-cynedat». MnaTtuHa,
rmoponuayloasica npu OKOMNOHenTpanbHbIX pH M He obpasywwasa coeguHeHUA C
TMOCYnbdaT-MoOHOM, MOMHOCTbI YyOEepXUBaeTcs ceprneHTUHUTamu. Takum obpasom,
noaTeepxaeHa Goree BbiCOKas NOABWXHOCTb Nannagvsi B xo4e HuUsKkoTemnepaTypHOro
npeobpasoBaHust abuccanbHbIX NEpUaoTUTOB UM 3aBUCUMOCTb  Xapaktepa ero
pacnpefeneHMs B  M3YYEHHbIX nNopogax OT MNpPOUEecCOB  CeprneHTUHU3auum W
KapboHaTusauuu.

PUN3SNKO-XMMNYECKUE VCBOI7ICTBA MEOCPE[bI n METOAOONOIMMA
WHTEPMNPETALMA CEVCMWNYECKNX AAHHbIX (BEMINETPACEHWA,
MECTOPOXOEHWA NONE3HbLIX NCKOMAEMBbIX)

Ky3sun A.M. (UITHI" PAH)
amkouzin@va.ru Ten. 89169075314

Kucnopog opraHusdyeT Xxumudeckme CBA3M BO BCEX MOPOA0OOpasyloLmMX MUHepanax.
Huskaa  nonspusyemocTb  aToMOB  kucnopoga  obecnedvBaeT  ynpyrum wu
SMNEeKTPOMarHUTHbIM  cnocobbl nepefadv 3Hepruv, a Takke onpegensetr Xxapakrep
npouecca paspyweHunsa. KVIMeHHO ynpyrme CBOWCTBA SBMSIOTCH  AOMWHUPYHOLLINM
CBOWCTBOM, 4Yepe3 KOTOpble B OCHOBHOM  OCYLUECTBISIOTCA  3HepreTnyeckoe
B3anuMOOeNCTBME.

Kucnopog BxoauMT B XMMWYECKUIM COCTaB BOAbl, TeM caMbiM, obpasys OBLHOCTb
CBOWCTB (B TOM 4uUCre YNpyrnx) Mexay ropHbiMvM nopogamMu U BogHbIMU pactBopamu. Mx
Bapuauum HecyT MHdopmaumio 06 M3MEHEHUU CTPYKTYpbl M cCOCTaBa reofiormyeckomn
cpedbl, UMM o0bbAcHAeTCA dyHOaMeHTanbHOe CBOWCTBO reocpeibl — KOHBepreHuus
reonpoueccoB. KoHBeEpreHTHOCTb reocpefbl nossonuna paspabotaTb eOuHbl MOAXOA
(Mogernb) K W3y4eHU0 CENCMUYHOCTM U 0Bpas3oBaHMIO MECTOPOXOEHUN NIoNgHOro
reHesuca.

Y BoAbl camas BbICOKasi AManeKkTpuyeckas npoHuuaemMoctb. Boga saBnseTcs cambim
cunbHbiM pacteBopuTernemM. C KOHBEKTUBHbIMW FMApPOTEPMArnbHLIMU CUCTEMAMU CBSA3aHbI
npouecchl B ovare 3emMrneTpsaceHui u obpasoBaHne MeCTOPOXKAEHUN.

KncnopogHbeiMM 1 BOAOPOOHBIMU CBA3SAIMU OBbACHAETCA 3(PEKTUBHOCTb B U3YYEHUM
cpedbl CEeNCMUYECKMMM MEeTOAaMW, OCHOBaHHbIMM Ha YNpyromMm B3auMMOOencTBun B
reocpefe. PaspeneHne no ynpyroctm Ha MSArkMe W XKEeCTKMe CeUCMUYeckue
HEOOQHOPOOHOCTM onpedenseT CTPYKTypbl MurpauMm u nokanusauuun dnounga. Takum


mailto:kubrakova@geokhi.ru
mailto:amkouzin@ya.ru

obpa3om, cosdaHa eavHas MeToAoNnornyeckass OCHOBa WMHTEpNpeTauun CeNCcMUYECKUX
AaHHbIX.

OTOBPAKEHVE ®A30BOIO COCTABA oMIONOA OAHHbBIX CEMNCMUYECKMX
HABNOOEHNA

Kyaun A.M. (UITHI" PAH)
amkouzin@ya.ru Ten. 89169075314

B ocHoBe nHTepnpeTaumm JaHHbIX CEMCMUYECKOro MeToda nexaTt ynpyrme cBOucTsa
FOPHbIX MOPOA W cerncMudeckne apdeKTbl, Bbl3BaHHbIE CTPYKTypon reocpedbl. O6bI4HO
yrpyrme CBOWCTBa KOPPENUPYKOTCH NPU UHTeprnpeTauun ¢ BelleCTBEHHbIM COCTaBOM Ha
OCHOBaHUM 4Yero CTPOUTLCH CcencMumyeckas mofenb. Ha BellecTBeHHOM akTope
OCHOBaHO 6ONbWNHCTBO Moaenen reocpeabl no gaHHbim [C3. OpgHako cpaBHEHME
3aBUCMMOCTEN OTHOLLUEHUS CKOPOCTU MpOAOfbHOW BOSHbLI K nornepeyHon (Vp/Vs) ot
copgepxanua SiO2 B nopoae n drtomaa nokasano donee curnbHyo 3aBucnumocTtb Vp/Vs ot
dnonga wn ero asoBoro cocrtaBa. Okasanocb, 4YTO CeWCMUYECKUe paspesbl,
WHTEpNpeTMpPOBaHHbIE NO OIOMAHOM MOAENW, fyylwe cornacylTca ¢ ApYrMMU reonoro-
reopmanyeckumMmm gaHHbIMMU.

Onsa meTtoga oTpaxeHHbix BonH (MOIT) Gonbwon o6bem AaHHbIX B KOMMSEKce C
OypeHrMeM No3BOMSET BO MHOMMX Criyvasx MaeHTupmumpoBaTtb NMTOMNOMMI0 B OCa404YHOM
paspese. B KOHCONMAMPOBAHHOW KOpe MHTeprnpeTaumsa No MHTEHCUMBHOCTU CENCMUYECKON
3anucuK 4ns NporHo3a NUTOoNorMmn OKkasbiBaeTecs B psge criydyaes ownbovHon. PesynbTaThl
dU3N4eCcKoro MoaenmpoBaHnsa CBUOETENbCTBYIOT, YTO OCHOBHbBIM (PAaKTOPOM BAWSAHUS Ha
WHTEHCUBHOCTb 3anucu sBnsieTcsa asoBbin cocTaB driomaa.

Takum oGpa3om, NporHo3 BELLECTBEHHOro coctaBa OyaeT HekoppekTeH 6e3 ydyeTta
coaepxaHue, (omM3n4ecKkoro COCTOSHUS U CENCMUYECKNX 3EEKTOB NPU pacnpoCcTpaHeHnn
YNpyrux BOJSH.

BIIMAHME JIETYYECTM BOOOPOOA HA PACTBOPUMOCTb W  ®OPMbI
PACTBOPEHWNA N-C-H-O JIETYYUMX B BASAJIbTOBbBIX PACIJIABAX MNPU 1.5 TTa un
1400°C

KypoBckas H.A., JlykanumH O.A., UrHaTtbeB H0.A., KoHoHkoBa H.H.,

KptokoBa E.B. (FTEOXU PAH)

Kurum46@mail.ru

Paboma ebinoniHeHa npu noddepxke epaHma PO®OU Ne 17-05-00713, lNpocpammbl 22[1
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[MonyyeHbl HOBblE SKCNEepPUMEHTarnbHble AaHHbIe NO COAEPXaHUID U (hopMaM HaxoXaeHUs
N, C n H B MmarmaTtudeckux pacnnaBax 6a3anbToBOro cocraBa, paBHOBECHbLIX C XUOKUMU
cnnaBamu xenesa npu 1.5 [MTla n 1400°C B yCcnoBusiX KOHTPONMPYEMOW NETY4ECTU
Bogopoaa (fHz2). QkcnepMMeHTbl BbINOMHEHbI HA YCTAHOBKE TUMNa LUNMHAP—NopLweHb. [ns
perynuposaHus fH2 ncnonb3oBaHa gsyxkamepHasi Pt kancyna ¢ uccrnegyemMmbim ob6pasLuom
N rpacpnToBbIM ANCKOM B BEPXHEWN Kamepe 1 KUcnopoaHbim 6ydepom ¢ aobaBkon BOAbI B
HWKHen kamepe. B kavectBe BydepHbIx cuctem mucnonb3osanmce W-WO:2 , Fe-FeO, Ni-
NiO, Co-Co0O. McxoaHbiM mMaTepuanoM cryxuna TOHKOOUCNEPCHas CMeCb MPUPOAHOro
Fe-6aszanbtoBoro crekna u HuTpuga kpemHus SisNa (5 mac.%) B KayecTBe WCTOYHMKA
asota. lNpoaykTbl OMbITOB, MpeacTaBndlowme cobon cTekna C BKAYeHMEM rnobynen
cnnaea Fe, aHanuauMpoBanucb MeTOA4aMW 3NIEKTPOHHOrO0 MWKPO30HOOBOro aHanusa u
®ypbe-VIK cnektpockonun. C yeenuyennem fHz B cucteme netydectb kucnopopa
(AlgfO2(IW)) ymeHbwaeTtcsa ot -1.5 (6ydep Co-CoO) o -2.1 (6ydep W-WO2). MNpn atom
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cogepxaHve a3oTa U yrrepoja B CUNMKaATHOM pacriaBe CylecTBeHHO Bo3pacTtarT: N oT
0.4 po 0.75 mac.% wu C ot 1.75 po 2.7 mac.%. CopepxaHne FeO B pacnnaBax c
yBenudeHnem fH2 n, coorBetcTtBEHHO, yMeHbLieHnem fO2 ymeHblaetca ot ~10 go 5
mMac.% BCreAcTBME BOCCTAHOBIIEHMS Xere3a U nepexoja ero B MeTannudeckyto gasy.
O6wee copepxaHue Bogbl (H20+OH’) B pacnnasax, onpegeneHHoe metogom WK
CMEeKTPOCKONUN, MO Mepe WX BOCCTAHOBMNEHWA yMmeHbliaetcs oT 5.65 go 2.19 mac.%.
Kpome wmonekyn H20 wu OH—rpynn metogom WK cnekrtpockonun ycTaHOBNEHO
NMPUCYTCTBME B CUNUKATHBLIX pacnnaBax Monekyn n komnnekcoB co cBasamm N—-H (NHs,
NH2, NH2*, NH4*), C-H (CH4), C=0, C-N, a Takke monekyn N2, H2, un COa2.
Mpegnonaraetcs, 4To noBbiweHne pacteopumoctn C n N ¢ yBenuyeHuem fHz cBs3aHo ¢
obpasoBaHMeM B pacnnaBe AoNonHUTENbHbIX KonmyecTB C-H n N-H coeanHernin.

TEPMOJIIOMUHECLIEHTHBIE NCCIEOOBAHUNA OBPA3LOB-HAXOOOK
HEOMNPEAENEHHOIO NTEHE3NCA

KytoHko H.C., CkpunHuk A.A., AnekceeB B.A. (FTEOXU PAH)
AVAL37@mail.ru Ten.: 8 (496) 522 19 88
Paboma yacmuy4Ho noddepxaHa lNpoepammou Ne 28 lNpe3uduyma PAH

MpoBeaeHs.I TEPMOMOMUHECLEHTHbIE nccnegoBaHms cemm obpasuyoB-Haxoaok
HeonpeaeneHHoro reHesnca, NOCTynuBLIMX B konnekuumio meteoputoB NEOXU PAH ¢
Lenblo YCTaHOBMEHUA BO3MOXXHOCTU MX BHE3EMHOro npoucxoxaeHus. MaeHtudukaumsa
BblMaBWNX Ha 3eMsil0 METEOPUTOB He Bbi3blBaeT TPYOHOCTEM MPU HaNUyuMuM Kopbl
nnaBfieHnsi, XapakTepHoro penbeda MNOBEPXHOCTM WM KpaTepa Ha MeCTe Haxo4Ku
obpasua. OpgHako 4YacTo MPOMCXOXOEHWE HaxXOOKM HeonpedeneHHO, U TOSbKO
npuBreYeHne nPEeUM3NOHHbIX METOOOB aHanmMsa MOo3BONseT YCTaHOBUTb nNpupoay
BewecTBa. [log OencTBMEM KOCMMYECKOro M3NYyYEeHUs B MUHeparbHbIX KOMMOHEHTaX
METEOPUTOB HaKannMBaKTCA Cneabl paguvauuoHHbIX HapyLWeHW, KOTopble Npu Harpese
BewecTBa 00ycnoBnMBalT TEPMOSIIOMUHECLIEHTHOE CBEYeHue, nexallee B OCHOBe
TEPMONIOMUHECLEHTHOIO MeToda uccnegoBaHusi. PaHee Hamm ObiNno MokasaHo, 4TO
MHGOPMaLNA O TEPMOMIOMUHECLIEHTHbBIX CBOMCTBAaX Haxo4kh (MHTEHCUBHOCTb CBEYEHMUS,
NonoXeHMe MakCMMyma W XapakTepHble OCODOEHHOCTM KPMBOW BbICBEYMBAHUA) B
COMNOCTaBNEHNN C aHaNOrMYHbIMN XapakKTepPUCTUKaAMU METEOPUTOB pPa3sHbIX XUMUYECKUX
KnaccoB MOryT MO3BONMUTb CAeNnaTb BbIBO4 O BO3MOXHOCTU (MM HEBO3MOXHOCTW)
BHE3EMHOro MPOUCXOXAEeHUA HaumgeHHoro obbekta. B pgaHHom paboTe BbIMNOSHEHDI
N3MepeHNss TEPMOSIIOMUHECLIEHLMM €CTECTBEHHOW W HaBeAeHHOW B nabopaTopHbIX
YCMNOBUSAX PEHTFEHOBCKMM W3flyd4eHMEeM W NpoBeAEeHO CpaBHEHWE C TakoBbIMWU ASS
OonbLUION rpynnbl METEOPUTOB.

HEPABHOBECHbI/I QHCTATUTOBbLIN XOHOPUT ADHI KOT EH4: OCOBEHHOCTW
MMWKPOJ3JIEMEHTHOIO COCTABA.

NaBpeHTbeBa 3.A. , Ilionb A.IO. (FEOXU PAH)
lavza@mail.ru Tten. 8-496-52-2-19-88.

Metogom WHAA onpegeneHbl coAepXaHus MUKPOSIEMEHTOB B MWHeparibHbIX
dpakumsax u3 HepaBHOBECHOro aHcTaTuToBoro xoHgputa Adhi Kot EH4. lMNonyyeHHble
AaHHbIE MO3BONUIM BbIAENUTb HECKOMBbKO 0cobeHHOCTen B cocTaBe MeteopuTa. 1. MaTtb
aKLEeCCOpHbIX MWHepanoB (KpuctobanuT, ONMBUH, XENTbl MUPOKCEH, cdaneput wu
ocbopHUT) oboralleHbl TyronnaBskMmmn anemeHTamm Ba (256 — 1718 x CI), Ca (1.7 — 3.1 x
Cl,Sc(1.0-45xCl),La(1.7-23xCl), Sm (1.3-20xCl), Eu (1.7-3.1 x Cl), Yb (2.8
— 14 x CI), Lu (5 — 20 x CI) oTHOoCUTENBHO UX pacnpocTpaHeHHocTen B Cl xoHapuTax Ha
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cpepHn gaktop 102. 2. bonbwas 4acTb dpakumin oboraiwjeHa TSHKEeNbIMU PeakMMm
demnamun [Lu/Lu(CI)] / [La/La(Cl)] = 1.8 (cpeaHee 3HadeHune) N nverT Eu- MUHUMYM
[EU/EU(CI)] / [Sm/Sm(CI)] = 0.66 (cpegHee 3HayeHue). 3. Bce akueccopHble MuHepansb!
oboralleHbl cpegHeneTyuyummn cngepodunbHbiMn anemeHTamm As (1.5 — 403 x Cl), Sb
(6.4 — 462 x Cl) n Cu (1.2 — 865 x Cl). 4. llo cpaBHEHWIO C TOHKO3EPHUCTbIMMU
dpakuMaMN 1M aKLLECCOPHbIMU MUHEpanamn, SHCTaTUTbl U nnarnoknasbl o06eaHeHbI
TyronnaskMmMu anemMeHtamu, 3a ucknodveHnem Sc (1.1 — 2.2 x Cl). 5. Bce dpakumm
MuHeparnoB obeaHeHbl Cr, 3a uckniyeHnem cganeputa (6.1 x CI). lNpegnonaraetcs,
YTO Takoe pacnpeaeneHne MMKPOINIEMEHTOB B aKLECCOPHbIX MMHEpanax CBsi3aHO C
BbICOKOTEMMEpAaTypHONU HeBynspHOW KOHAEHCaUNEN.

N3YHEHME MEXAHU3MA POCTA KAJNIBLUUTA HA NOBEPXHOCTU MPUPOOHBLIX
MEJIOB

NakwTaHoB J1.3. (M3M PAH), OxpumeHko [.B. (KoneHzazeHckul yHusepcumem),
Kapacea O.H. (MOM PAH)

olga@iem.ac.ru, Ten.: +7(916)5222993

Paboma ebinoniHeHa ripu rnodoepxxke epaHma PO®U 16-05-00234-a

B cBasnm ¢ npobrnemon 4pesBbl4anMHO HU3KOM CKOPOCTM MEpeEKpuUcTanmnsaumm MOPCKMX
N3BECTHSAKOB MPOBEOEHO 3KCNepUMEHTaNbHOE MCCReaoBaHMe OCaXAEHWsI KanbuuTa Ha
NnoBepPXHOCTN 0BpasLoB Merna, pasnNuyaroLLmMXca cogep)KaHnemMm opraHM4eckoro BeLlecTBa.
PesynbTatbl NOKa3blBalOT, 4YTO 3aBUCMMOCTb CKOPOCTM OCaXKOAEeHMs Kanbuuta oT
NMepecbIlLeHnss  9KCMOHeHuuarbHa, 4YTO  YyKasblBaeT Ha  pocT, 06yCnoBrneHHbIN
NMOBEPXHOCTHbIM 3apofblileobpazoBaHMeEM, B OTNIMYME OT YMCTOrO KanbuuTa, KMHETMKA
OCaXOEHNSA Ha KOTOPOM MOAYMHSIETCA napabonnyeckomy 3akoHy. 3HaveHus cBOOOAHOW
NMOBEPXHOCTHOW 3HEPrnn, MOfyvYeHHble M3 aHanmM3a KUHETUKU OcaKaeHus, 6nusku ans
BCEX MESIOB M HaxoOATCA B MHTeEpBarne Mexay TakoBbIMM AN Kanbuuta u hateputa.
Mo3aToMy MOXHO caenaTtb BbIBOA, YTO aHanM3 KUHETUKM OCaKOAEeHMs KanbuuTa Ha
NMOBEPXHOCTAX Mefna B COOTBETCTBMM C MEXaHU3MOM pocTa, OOYyCNoBMNEHHbIM
NMOBEPXHOCTHbIM 3apoabllieobpas3oBaHneM, MPUMBOAUT K pPeanuCTUYHbIM  (PU3NYECKUM
napameTpam.

CKopoCTM ocaxaeHuns Kanbumuta Ha NoBEPXHOCTU Mena npu HaMMeHbLUEM NEPECHILLEHMN,
ncnonb3yemMoMm B 3TOM paboTe, Ha 3 nopsaka HMKe, YeEM Ha NOBEPXHOCTU KanbumTta. 370
O3HayvaeT, YTO Npu nepekpucTanIMsauyun Mena - JOMUHUPYIOLLIEM npoLecce B AnareHese
OCajKoB, Korga nepecbileHne YpesBblHanHO Marno, nepekpuctannmsauma MOXeT ObiTb
npakTuyeckn nogasneHa. Takum obpasom, Hapsay C APYrMMU BO3MOXHBIMU MPUYUHAMM
MHIMBUPOBaHMSA, UCCNeLOBaHHbI HAMW MEXaHU3M OCaXKAEHMS KanbumuTa, 06yCnoBneHHbIN
NMOBEPXHOCTHLIM 3apoapblleobpa3oBaHNeEM, MOXKET ObITb MPUYNHON YpPe3BbIYANHO HU3KUX
CKOPOCTEN nepekpuctannmsaumm mena.

MWKPOSJMEMEHTbLI B PYYbAX BOLOCBEOPHOIO BACCEMHA O3EPA LIMMPUHIA
(CEBEPHAA KAPEINA): MTNTONOIMMNA U NAHOWADT

Nanuukun C.A., iposnosa O.10. (2eon. ¢p-m MrY)

lapitsky@geol.msu.ru; Ten.: 8(495) 939 29 61

Paboma ebinonHeHa nipu noddepxxke epaHmos PO®U NeNe 16-55-150002-HLJHN a,18-
05-00162 a.

Bbino uccrnepgoBaHo 26 pyybeB, OPEHUMPYIOLUX apXeucKue rpaHuTbl U paHHue
npoTepo3onckme UHTPy3um BaccerHa o3epa LunpuHra. Ot6éop obpasLoB nposBogurnca B
TeyeHne 4 neT B NETHU MEXEHHbIN nepuog. B nccnegyembix npobax Gbiniv onpeaenexsbl
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codepXaHNa OCHOBHbIX KaTUOHOB W aHWOHOB, MMWKPO3NIEMEHTOB W pPaCTBOPEHHOrO
opraHudeckoro yrnepoga. lMonyveHHble pesynbTaTbl Obinv CONOCTaBMEHbl C COCTaBOM
KOPEHHbIX Nopon, OCaaKkoB (MEeTeOopHbIX BOA), MOA3EMHbIX BOA WM nuTarowmx 6onot ans
OLEHKMN NX BIUAHNS HA MUKPOSNIEMEHTHbIN COCTaB UCCnegoBaHHbIX BOLOTOKOB.

YcTaHoBneHo, 4To B GopeanbHbIX naHawadTax TPaHCMOPT MUKPOINEMEHTOB B
MasblX MOTOKaxXx BO MHOrMOM orpegendeTcd MeCTHOM Tonorpadmen u naHawadTom
(Hanpumep, Hanuyne nNUTalLWMX BOAOTOKM OOMOT), @ HE TOMbKO NUTONOMMEN KOPEHHbIX
nopoa.

YCTPONCTBO HA OCHOBE BbICOKOTEMMEPATYPHOW LEHTPU®YIU [ONA
MOIOEJIMPOBAHUA N SKCIMNEPUMEHTAJIbBHOIO NCCNEAQOBAHNA OBPA3OBAHUA
METANNMMYECKOI' O AOPA JTYHBbI.

INe6epes E.B., 3eBakuH E.A., 3eBakuH [1.E. (FEOXU PAH).
leb@geokhi.ru, ezevakin.zev@yandex.ru, Ten. 8-916134 69 63, 8(499)137 55 71.

PaccmaTtpuBaeTcs yCTpOMCTBO HA OCHOBE BbICOKOCKOPOCTHOW LIEHTPUMYrK, KOTOpoe
SBMSAETCA YHMKanbHbIM CpPEeACTBOM AN UCCrneaoBaHus psga  PU3nKo-MexaHUYecKux
NPOLECCOoB, a TaKkKe ANS LUMPOKOro NPaKkTUYECKOro NPMMEHEHUs1 B OTAENbHbIX BaXKHENLLNX
oTpacnax NpomblwieHHOCTU. OCOBEHHOCTBIO TAKOro KOMIMIEKca ABNAETCs co3gaHme nons
LEeHTPOBEXHbIX CUM, KOTOPOE NOEHTUYHO rPaBUTALMOHHOMY MOSTHO.

CospgaHve B npegnosiaraéMoM YCTPOMCTBE MOLLHOMO MONs LEHTPOOEXHbIX CUn
Nno3BonsieT MOAEeNMpoBaTb NPOLECChI, NpoucxoameLune npu obpasoBaHun JlyHbl U Opyrnx
nfaHeT, B YaCTHOCTU, MOXXHO MCCreaoBaTb pasgeneHne XXUAKOCTEN U KpUCTanoB B 30HaX
YaCTUYHOrO MNNaBMNEHUs, akKKyMYMsLUMIO U OCaXAeHne MeTannuyeckon dasbl B YCIOBUAX
YaCTMYHOrO NNaBfEHNA NCXOLQHOrO NiaHeTapHOro BeLecTBa.

[Onsa mopgenupoBaHus npoueccoB obpasoBaHust MeTtannuyeckoro agpa  JlyHbl,
pasgeneHns >KUOKOW W Kpuctannuyeckom a3 B 30HAX 4YaCTMYHOrO nMnaBlfieHUs B
paccMatpuBaemoe YCTPOMCTBO BBOAUTCS CUCTeMa HarpeBa obnactv pacnorioXeHus
nccnegyemMmoro BeLLEeCTBa, CUCTEMA U3MEPEHNS N PETYNMPOBAHNA TeMNepaTypbl Harpeea.

ans noBbleHnss  3PPDEKTUBHOCTMU MOAEeNMpoBaHus n nccnenoBaHmns
BbILLENEPEYMCIIEHHbIX MPOLIECCOB B YCTPOMCTBE COAEPXKMUTCA CUCTEMA YNbTPa3BYKOBOrO
BO3JENCTBUA Ha UccnegyemMble NpoLecchl, BKAYaroLwasa B cebsi cMcteMy reHepnpoBaHn
YyNbTPa3BYyKOBbIX KonebaHun, CUCTEMY YrpaBfeHus napamMeTpamu 3TUX KonebaHun,
cucTeMy nepefadm uccregyembiX napameTpoB OT ObiCTpoBpalLaltoLUXCA 3fIEMEHTOB
KOMMeKca K CTauMOHapHbIM.

YCTpPOMCTBO MNO3BOMSAET co3daBaTb, oTpabaTbiBaTb M AOBOAUTH OO COBEPLUEHCTBA
cneumanbHble  MNPOPbIBHbIE  YNbTPACOBPEMEHHbLIE  TEXHOMOMMW  ANs  MOSyYeHUs
CBEPXYNCTBLIX MaTtepuanoB, B TOM 4MCIie MaTepuarnioB U CniaBoOB CO creumanbHbIMU
CBOMCTBaMM.

BIIMAHME COCTABA &MOMOOB HA YMPYITME CBOWCTBA TMOPO[ (KBAPLA,
KBAPLINTA U OP.) NMPU BbICOKNX TEMIMEPATYPAX N JABIIEHUAX
(B MPUNTOXEHNM K TTIPOBJIEME KOPOBbIX BOITHOBOOB)

INle6epneB E.B. (FTEOXU PAH), XXapukoB A.B. (MFEM PAH),
KoHoHkoBa H.H.(FTEOXU PAH)
leb@qgeokhi.ru, vil@igem.ru

NccnepoBaHua ocoBeHHOCTEN M3MEHEHUSI CKOPOCTEW MPOAOSbHbLIX VP U NONEpeYHbIX
VS BOMH rNyOMHHBIX MNOPOL B MNPUCYTCTBMM BOAbl MPeACTaBnseTCA WCKIYUTENBHO
BaXXHbIM ANA reoXMMUYecKon MHTeprpeTaumm npuponbl CEMCMUYECKOW PacCNOEHHOCTH
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nutocdepbl, ee aHoMarbHbIX 30H OCOBGEHHO B 06MacTAX aKkTUBHOW TEKTOHUYECKOW U
rmgpoTepmaribHON OeATenbHOCTU. [1pu BbICOKMX AaBNEeHUAX U TemnepaTypax nory4yeHo
fonblloe  KOMMYECTBO  AaHHbIX, [MNaBHbIM  0BpasoM B CyXuxX  YCIOBUSX.
OKCcnepuMeHTanbHble UccneaoBaHus B MPUCYTCTBUW NETy4MX KOMMOHEHTOB MoOKasanu
CyLLeCTBOBaHME CWMbHOrO BMAWSHUA BOAbl M PasfWYHbIX PacTBOPOB Ha (PU3NKO-
XMMUYEeCKMe CBOMCTBa pacnfiaBoB W MNopod B pesynbTaTe MUHepanbHbIX peakunin u
NMPOUCXOAALLNX U3MEHEHMI CTPYKTYPbl NOPOA U MarMaTuyecKkmux pacnnaBoB.

Bbino npoBedeHO SKCMepUMeEHTanbHOe W3yvyeHue BAUSHUA (NonagoB Ha  ynpyrue
cBoWCTBa psda nopon (necvaHuka, keBapuwuta, amdwubonuta, obcuamaHa, rpaHuTa,
GasanbTa, MNUPOKCEHWUTa, CepneHTUHUTa W Op.) B YCNOBUSX BO3MOXHbIX BbICOKNX
TemnepaTtyp U AaBfeHUN, XapakTepHblX AN CpeAHen 4YacTW KOHTUHEHTanbHOW 3eMHOW
KOpbl U BepxHen MaHTUKU. MiccnenosaHunsa nposoaunuck npu aasnenunun dpnonga 300 Mla
n temnepatypax Ao 850°C. [llonyyeHHble pe3ynbTaTbl MOKa3anu CUIbHOE BrUsHUE
dononaoB Ha ynpyrme cBonctea nopog. B nopogax B pesyrnbTate MUHeparbHbIX peakunn
C pacTtBopamu (HeWTpanbHbIMK, KUCABIMA W  LESNTOYHBbIMU) MNPOUCXOAAT M3MEHEHUS
MUKPOCTPYKTYpPbI U, KaK cneactane, U3MeHeHUs ynpyrmx CBOMCTB.

[na KOHTUHEHTaNbHOW KOpbl BAMUSIHME NETY4YMX KOMMOHEHTOB Ha (PMU3MKO-XMMUYECKUE
cBoncTBa MOXeT OblTb NpUypodeHO K  pasnUYHbiM  TEKTOHMYECKMM obnactam,
XapakTepuayLlmMMcs aHoManbHbIM  MOBEAEHMEM CEWCMWUYECKMX W 3NEeKTPUYECKUX
CcBOMCTB. OTK obrnactu MoryT ObiTb CBsi3aHbl CO CKOMMieHuaMmu dnongHon dasbl B
rnyBoKMX TpeLLMHOBaTbIX Crosix, B obnacTtax npoTekaHuss MeTaMopdUYeckux peakuum,
NposiBIIEHMEM KOPOBbIX BOTHOBOAOB

SKCIMNMEPUMEHTAJIBHOE WCCINEOOBAHUME PEAKUWW TINPOIT + 3HCTATUT =
oNIOronnT B NPUCYTCTBUN ®IIIONOA H20-KCI TTIPU 5 TTla B NMPUNIOXKXEHNN K
NMPOBJIEMAM MOJAJIbHOIO MAHTUMHOIO METACOMATO3A.

Jllumanos E.B., bytBuHa B.I'., CacdhoHoB O.I'., Bapnamos [1.A. (M1OM PAH)
valkii@yandex.ru Ten: (496)522-58-51
[Modoepxka: POOU (16-05-00266)

B pabote npuBedeHbl npeaBapuTeNbHble  pe3ynbTaTbl  9KCNEPUMEHTASIbHOMO
nccneposanns peakunn En+1/3Prp+[2/3KCI+1/3H20] = 1/3Phl+1/3CI-Phl B npucyTtcTtBumn
dnonga H20-KCl ¢ nexogHbeimun Xkcr = 0.05-0.4 npu gasneHuun 5 Mla n Temnepatypax
900-1250°C. YBenuyeHue koHueHTpauuun KCl BegeTt K yMEHbLUEHMIO KONUMYeCTBa rpaHaTa
N opTonupokceHa, Tak 4YTto npu Xkci = 0.4 pnoronuTt cTaHOBUTCA OOMUHUPYIOLLIEN (Da3on.
PocT KOHUeHTpauun xrnopuga crabunusumpyet ¢noronut B obnactm 0Oonee BbICOKUX
TemnepaTtyp. lNMvpon nepBbIM ncyesaeT npu yeenuveHun koHueHTpaumm KCl Bo dontonge,
a 3atem ncyesaet Al-cogepxalwunn OPTOMUPOKCEH. Peakuus
En+1/5MgTs+[2/5KCI+1/5H20] = 1/5Phl+1/5CI-Phl nposiBnsieTca B CHWXeHUU cogepXaHus
Al B opTonupokceHe C yBenuyeHmem Xkcl B CTapTOBOM cpniouvae, a Takke B pocTe
cogepxanna Cl B cnioge, kotopoe pocturaet 0.6-0.8 mac.% npm Xka > 0.2.
OKCnepuMMeHTbl  NPOAEMOHCTPUPOBANM, YTO COOTHOLIEHME  KOHueHTpauun Al B
opTtonupokceHe n Cl Bo dorioronute sIBAsIeTCS XopoLwunm nokasatenem aktnsHoctn KCl Bo
dnonge n MoXeT UCNOoNb3oBaTbCA AS11 KONMMYECTBEHHOM €€ OLEHKW, a, 3HauyuT, "
KoHueHTpaumn KCI B BOOHO-coneBbIX dritomgax B npoueccax MoAanbHOro MaHTUMHOMO
mMeTacomMmarto3sa.

MEOHOSOJIOTOCYIIbONAHAA ®SA3A HA TOBEPXHOCTW CUHTETUYECKOIO
FANIEHUTA
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Jlunko C.B., TaycoH B.J1., BbiunHckun B.A. (UFX CO), ApcentbeB K.1O. (JIUH CO),
Banaknenckun H.C., NMonoBu4 A.A., XapnamoB H.I"., JloruHoB 6.A. (HLY MU3T)
slipko@yandex.ru Ten.: (3952)429967

TPAHT PO®®U Ne 18-05-00077

[MpoBeAeHbl 3KCMNEPUMEHTLI MO MNONMYYEHUIO MHOrodasHbIX accoumaunin, obpasyowmnxcs B
rmgpoTepmarnbHbiX  ycnoBusix. B paboTe npuMeHAnM  TpaguMUMOHHYKD  MEeTOOMUKY
rmopoTepmanbHOro TepMorpagneHTHoro cuHtesa npu 450°C v gasneHun 1 kbap ¢ 15-
rpagycHbiM nepenagoMm TemnepaTtypbl NO BHELLHEN CTeHKe aBTokrnasa. Mcnonb3oBanu
pacTBOpPbl HA OCHOBE Xfopuaa aMMOHUS. B cucTemy zns-pbs-cuzs-fe-s gobasnsnu no 1%
GnaropoaHbix MmeTtannos (au, pt, pd), 4Tobbl Nocne onbiTa U3y4nuTb UX pacnpeaeneHne B
NMOBEPXHOCTW NOJSTYYEHHbIX KPUCTanmoB. YCTaHOBNEHO, YTO NOBEPXHOCTb rarieHUTa MoXxeT
pearpoBaTb Ha W3MEHEHWe KOHLEeHTpauuum MuHepanusatopa W COAepXaHus cepbl
n3MeHeHnem Mopdosnormm n obpasoBaHMeEM Ha Hen Mukpodas. [loBegeHne Au
cneunduyHo, ocobeHHo Ans  raneHuTa. MeTtogom  GanaHCoBbIX pacyeToB U
NONyKONMYECTBEHHOrO aHanusa (cam-3ac) ©Obin onpedeneH NPUMEPHbIN  COCTaB
Habngaemon MegHo-3onoTocynbduaHon ¢asel — Cuii1AuoeS. PacyéTr ceoboaHowm
3Heprum 'Mb6bca ee 06pa3oBaHNS BbINOMHEH Yepes3 BEMUYUHBbI XMMUYECKNX NOTEHUManoB
He3aBMCUMbIX KOMMOHEHTOB C MOMOLLbIO MO «cenekTop» (Arg = -17028.7 kan/monb).

YOAPHbI  METAMOP®V3M W MWHEPAIbI BbICOKOrO [JOABJIEHUA B L6
XOHOPUTAX DHOFAR 717 W 864

Nlutacos KA, (MFM CO PAH), Odynsm X. (YHueepcumem O3Oxume, Mauysima,
AnonHust), Karm X. (Tokuuckuu yHueepcumem, Tokuo, SnoHusi), Bagwokos O.0.
(FEOXU PAH)

klitasov@igm.nsc.ru Ten.: 8 (383) 333 26 00

Paboma ebinonHeHa ripu rnodoepxxke epaHma PO®U Ne17-05-00851

lMpoBeneHo geTanbHOE MUHEpPanorMyeckoe nccrneaoBaHme yaapHoO-pacnnaBHbIX XK
B XOHAPUTOBbLIX MeTeopuTax rpynnel L6 Dhofar 717 n 864. NccnegoBaHna npoBoannCh
MeTo4aMu CKaHUPYHLLENn INEeKTPOHHOW MMUKPOCKOMUN, pPaMaHOBCKOW CMEKTPOCKONuN,
MUKPOOKYCHOM PEHTreHOBCKOW  OUPaKTOMETPUN, MNPOCBEYNBAIOLLEN SNEKTPOHHON
mukpockonun (TEM). TNpu nogrotoBke npenapaTtoB ans TEM wcnonb3oBanu meTtoq
COKYCMPOBaHHbIX MOHHLIX ny4ykoB (FIB). llepBu4Hble MWHepanbl OCHOBHOW Macchl
npeacrtasneHbl onvBuHOM (Fazs), opTonnpokceHoM (FS21-22W01-2), KIMHOMUPOKCEHOM
(FssWoa4s), mackenuHutomMm (AbszAni100rs), XpoMuTOM, hoccatamu (anaTtut U MEPPUNIIUT),
TpounutoM n Fe-Ni cnnaBom. B 0CHOBHOM Macce BblAeNATCA yaapHO-pacniaBHble Xnnbl
(SMV) TtonwmHon o 1 cMm. OHM coCTOAT U3 hparMeHTOB NEepPBUYHbLIX MUHEpParioB, 4acTo
npeobpa3oBaHHbIX B BblCOkODapuyeckune moaudukaumm, W 3akaneHHoro pacnnaea,
cocTosLero u3 cunukaTos, TpounuTta u Fe-Ni cnnasa. Mukpokpuctannuyeckue arperatbl
puHreyauta (Faz7-3s) (4aCToO COBMECTHO C BaACreUTOM) MOSIHOCTbIO 3aMeLLaeT OfVBUH B
obrnomkax nopogbl BHyTpu SMV. [Nnarvoknas npeobpas3oBaH B XagewuT U NUHIYHWUT. B
xoHapute Dhofar 717 6bin oGHapyxeH TyuT, KOTOpbIN obpasoBarncs no xnopanatuty. B
XxoHapute Dhofar 864 HeKoTopble 3epHa opTOnMpoKceHa 3aMelLLeHbl
MUKPOKPUCTaNIMYeCckum  arperatoMm  4epBeobpasHbIX  KPUCTanmnoB C  pasfnvyHOW
Xenesuctoctblo, cooTtBeTcTBylOWwen  Fe#=100Fe(Fe+Mg) = 13, 22 wun 30.
NHTepnpeTnpoBaTh cocyliecTBoBaHWe Tpex dha3 OpTONMPOKCEHOBOro cocTtasa C no3vuumn
daszoBon anarpammbl MgSiOs-FeSiO3 HEBO3MOXHO, NO3TOMY aTa accoumaunsa BEPOSTHO
COAepXNT MeTactabunbHyto gasy. ®asbl C MEHbLLEN XKENEe3NCTOCTbI NHTEPNPEeTUPYHTCS
Kak mangpxkoput (Fe#=22) un akumotout (Fe#=13) Ha OCHOBaHWUM pPaMaHOBCKOW
cnekTpockonun. B xoHgpute Dhofar 717 Takke 6binv HangeHbl NoAnnaBrieHHblE 3epHa
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OPTONMPOKCEHA C 30HAaMK akKMMOTOUTa 1 Marmxoputa. Accoumaunn BeiCokobapHbIx a3 B
xoHgputax Dhofar 717 n 864 cBMOeTenbCTBYIOT O BbICOKMX MUKOBBLIX MapameTpax B
obnactn crabunbHocTn GpnaxkmanuTa. KnoyeBbiMn accoumaumamMu, nepecekarowmmmncs
Ha pasHblX (asoBbIX AMarpammax, MOMyYEeHHbIX B CTaTUYECKUX 3KCNepumeHTax npu
BbICOKMX AABMEHUSIX, ABMSIOTCA TakkKe BaACNenT + PUHIBYAUT U NINHTYHUT + MINOKOPUT,
yTo oTBevaeT nonam PT-napametpoB 18-25 [Tla mn 2200-2400 °C wn accoumauumm,
nokasblBatoLime TeepaodasHble nepexodbl OPTOMMPOKCEHA B M3NIKOPUT, aKMMOTOUT U
OpvmpkmanuT. Hanuume akmmoTtouMTa cCBsi3aHO nmMBO C  pe3kuM COpPOCOM  MUKOBbLIX
Temnepartyp, NMMbo ¢ BbICTPON KMHETMKON TpaHcdopmaLmm BpuaKmMaHuTa B akuMOTOMT.

MEHE3NC AJIMA3A N ACCOLUMMPOBAHHBIX ®A3: COIMACOBAHUE PE3YIIbTATOB
AHATTMTUHECKUX, SKCIMEPUMEHTAJIbHBIX N USOTOTMHBLIX NCCINEOOBAHNA

JlnteuH 1O0.A,, Ky3topa A.B., CnuBak A.B. (MOM PAH)
lModdepxka — lNpoepamma lNpe3uduyma PAH 1.8 « Du3uka KOHOeHCcUpO8aHHbIX
cpeor.

CornacoBaHue aHanUTU4eCKuX, 9KCNepUMeEHTanbHbIX n N30TOMHO-
reoOXMMUYECKMX [daHHbIX packpbiBaeT pofib (PU3MKO-XUMUYECKMX MEXaHM3MOB B
napareHesuce anmasoB C MUHepanamuv MaHTUWHbIX NEPUAOTUTOB, MUPOKCEHUTOB U
9KNOrnTOB.

MeTpoxumuyeckne TpeHabl ANA MaHTUWHbIX 6e3-anMasHbiX U anMasoHOCHbIX
nopopa, a Takke BKIOYEeHUM B aniMasax KOCBEHHO CBMOETEeNbCTBYOT 00 ynbTpabasuT-
6a3nToBOM 3BOMIOLUUN MAHTUNHBIX MarMm 1 anmvasoobpasyrLnx pacnnaBos.

PU3MKO-XMMUYECKNEe MeXaHN3Mbl 3aBonLMn pacKkpblBalOTCSA B
9KCNepUMeEHTanbHbIX AuMarpaMmmax nnaBneHns MHOFOKOMMOHEHTHbIX MaHTUAHBIX
CUCTEM C FPaHUYHBIMK COCTaBaMu, NpeacTaBuUTENbHbIMU ANS MaHTUWHOIO BeLLEeCTBa.
[Onsa ycnoBurM BEpxXHEW MaHTMM  ynNbTpPabasuTOBYHD  3BOMIOLUUIO  NEPUAOTUT-
NMUPOKCEHUTOBLIX COCTABOB KOHTPONUPYET NepUTEKTUYECKaa peakuns opTonMpoKceHa
n pacnnaBsa c obpasoBaHMeM KIMHOMMpoOKceHa. [anbHenwylo ynbTpabasnt-
0a3nTOBYIO 3BOMOLUMIO K IKIOrMTOBLIM COCTaBaM obecrneymBaeT nepuTekTudeckas
peakums onuBMHA M XageuT-codepxalero pacnnasa ¢ obpasoBaHuMeM rpaHata. B
YCMOBUSIX HWXHEN MaHTUM Ans ynbTpabasuTt-6asvTtoBOM 9BOMOUUM MarmaTusma
BaXKHa nepuTekTMyeckas peakunsa OpuaxmeHuTa u pacnnasa € o0bpasoBaHUEM
ctmwosuta (9ddekT CTUWOBUTOBOrO napagokca). Bce  dwmauko-xmumudeckue
MeXaHU3Mbl peanusyembl B pexmme (ppakLMOHHON KpucTannmaaumm.

Bapuauum unsoTonHbix coctaBoB O2C npupodHbIX anMasoB C BKIHYEHUSMU
nepuaoTUTOBbLIX M 3KMOMMTOBbLIX MUHEPANoB XapakTepusylTcs MCTOrpaMMon KX
pacnpegeneHnss c 3amMeTHbIM MepekpbiTueM WuHTepBanoB ORBC ana  obGoux
napareHesncoB. OAHaKo 3KMNOMMTOBbLIN WMHTEPBAN CyLWECTBEHHO pacLUMpeH C
yMeHblleHneM BenuuuHbl  O'3C 3a npenenbl nNepekpbiTMA. ATO cornmacyetcs C
anarpaMmon  OPakUMOHHOM  KpucTannmMsaumm anmas3oB W MUHepanoB oboux
napareHe3ncoB MO 3KCNepuMeHTanbHbIM OaHHbIM. CopepkaHue wusoTtona 3C un
BenuunHa OC ana MaTepuHCKUX  CUNUKaT-kapOoHaT-yrnepoaHbiX — pacniaBoB
MOHWXAKTCA Ha CTagun  3akMiouUTENbHOW  BM3CONMAYCHOM  KpucTannmsaumm
6a3nToBbIX anmasoB. [lpn aTOM UHTEHcuduumnpyeTcs dopmMmpoBaHue KapboHaTHbIX
MUHEpasrioB U, COOTBETCTBEHHO, UX (PpakUMOHHOe yaaneHue. Perynatopom siBnsieTcs
M30TOMHLIN OOMEH B MaTEPUHCKUX pacnnaBax MexXay yrnepogoMm KapboHaTHbIX
KOMMOHEHTOB U pacTBOPEHHLIM aTOMapHbIM YrNepoaoM, YTO MOoKa3aHO B OonbiTax Mo
CVMHTEe3y anmasa B kapboHaT-yrnepoaHbIX pacnnaBax

AHanuTnyeckme, IKCnepuMeHTasribHble W WU30TOMHO-FEOXMMUYECKME [aHHble
cornacoBaHbl HAa OCHOBE MaHTUNHO-KAaPOOHATUTOBOW TEOPUM reHesnca anMasa



COOEPXAHVA BOAOblI B CTEKINAX MMIMAKTHOIO MNMPOUNCXOXAOEHWA (HOBLIE
OMNPEAENEHNA METOOOM ®YPLE-UK CMNEKTPOCKOINN)

INykanuH O.A., KypoBckas H.A., KptokoBa E.B. (FTEOXU PAH)

lukanin@geokhi.ru men.: 8(499)137-30-55

Paboma ebinoniHeHa rnipu noddepxke epaHma PO®OU Ne 17-05-00713, lNpoepammbl 22[1
lMpe3uduyma PAH

Ons BbIICHEHNSA ocobeHHocTeNn noBeaeHns  feTydnx  KOMMOHEHTOB npwm
BbICOKOCKOPOCTHbIX YAapHbIX cobbiTuax metogom dypbe-UIK cnektpockonuu onpeaeneHsi
coaepXxaHunsa BoAbl B TEKTUTOBbLIX U MMMAKTUTOBLIX CTEKMNAX pasnuyHoro Tuna. Konnekuyus
oOpas3uoB BKMYana TEKTUTbl M3 PasfuUyHbIX «apearnoB paccesHusa» B LleHTpanbHown
EBpone (mondasumsi, 5 06p.), OB Asun (uHOowuHumsl, 7 obp.; cbunnunnuHumsi, 2
00p.), ABcTtpanuu (ascmpanumsbi, 2 00p.), a TakKe TEKTUTONOAOOHblE upau3umsl W3
kpatepa XXamaHwuH B KasaxctaHe (3 0bp.) n cmekna u3 Jlusutickol nycmsiHU (2 06p.).
Bnepsble Obinn caenaHbl onpefeneHns BoAbl B MMNAKTUTaX Kpamepa OrnbeblabieMbiH,
UykoTka (7 06p.). lMNMpakTtnyeckn Bcs Boda B cTeknax Haxoamtcsa B Buae OH — rpynn,
KoTopas nposBnsaetca Ha MK cnekTpax B Buae NOMOCHI MOrMOLWEHNS, XapakTepHou Ans
dyHAaMeHTanbHbIX AeopmMaumoHHbIx konebanun cesasm O-H ¢ makcumymom npu ~ 3600-
3500 cm?. CopepxaHve Boabl B TekTuTax He npesocxoaut 0.04 mac.%, B uprusuTax u
MMMNaKTUTax OHO 3HaunTenbHO Bbiwe (0.06-0.18 %), a B NUBUNCKMX CTeknax gocturaeT
0.43 mac.%. o cteneHn oboraweHHOCTM BOAOW pasnnyHble BuAbl MMMAKTHBIX CTEKO
(pacnnaeoB) pacrnonaratTcsi B Cnefyowmnn psag: TEKTUTbl CAMaW TMna — TeKTUTbl Tuna
MyoHr-HoHr — TektTuTonogobHble WMMNAKTUTBl U MMMNakTHble OOMObI — pacnnaBHble
UMMNaKTUTbl B yOapHbIX KpaTtepax. TemnepaTtypa M CTENeHb AEKOMMNPECCUM MMMAKTHbIX
pacnnaBoB SABMSTCA rMaBHbIMU (hakTopamu, onpeaensowmMMmmn B HUX cogepxaHne Boabl.

O OPAKLUMOHUPOBAHUN NNTOGUNBbHBIX 3MEMEHTOB B TOHKO3EPHWUCTOWM
OPAKLNN SHCTATUTOBbBIX XOHOPUTOB

Mronb A0, llaBpeHTbeBa 3.A. (FTEOXU PAH)
ajull@mail.ru Ten.: 8 (49652)219 88

MpenctaBneHbl pesynbTaTbl aHanu3a TPeHOoB (PpakUMOHMPOBAHUS  NUTOGUIBHbIX
3M1IEMEHTOB pa3HOM NeTy4yeCcTu B TOHKO3EPHUCTON dopakummM IHCTAaTUTOBLIX XoHApuTOoB EH
n EL rpynn, pasnuyalrowmxca Kak no XMMUYECKOMY COCTaBy, Tak U MO MHTEHCUBHOCTM
BTOPMYHbIX YOAPHbIX U TepMaribHbIX MeTaMopdUyeCcKnx NpoLeccoB, 4ENCTBOBABLUMX B UX
pPOOUTENBLCKUX Tenax. YCTaHOBMAEHO, YTO obwen OCOBEHHOCTbIO cocTaBa 3ToM dhpakuuu
XOHApUTOB siBNgAeTcAa ee obeaHeHve Fe n Ga, Bxogswummu B Fe,Ni-cpa3y MeTeopuTos, 1
oboraweHne nutodunbHbIMKU anemeHTammn, ocobeHHo Na, Ca, Sc un Cr. Takke MOXHO
OTMETUTb OboralleHne TOHKO3EPHUCTON dpakuum XOHAPUTOB La OTHOCUTENbHO OPYrnx
penko3eMesibHbIX 3NeMeHTOB. [lpuyem, BenuMymMHa 3TOro oboralleHusi Koppenupyet cC
TakoBor Ana Ca, OCHOBHOW (pa3on-HOCMTENEM KOTOPOro B AaHHOW rpynne mMeTeopuToB
ansetca onbaramut (CaS). lMogobue TpeHaoB GpakUMOHUPOBAHUA NUTOMUITbHBIX
3M1IEMEHTOB B TOHKO3EPHUCTON OpaKuUUM 3HCTATUTOBbLIX XOHAPUTOB C pPa3HOW CTENeHbH
MeTamopduama cBuOeTenbCTByeT 006 OTCYTCTBUMM 3aMETHOM0 BIMUSAHUA BTOPUYHbIX
NMpoLEeccoB B pOAUTENbCKMX Ternax MeTeopuToB Ha ee coctaB. CnegoBaTernbHO,
Habngaemble pasnuunsa B CocTaBe 3TOW (PpakuMM 3HCTATUTOBBIX XOHOPUTOB B
3HA4YUTENbHOM CTeneHn OOyCnoBMEHbl MNPUCYTCTBMEM B HEW pedkMx akueCCOpHbIX
MUHEpPAsioB C BbICOKMM COAEPXKaHUEM NIUTOMUIBbHBIX 311IEMEHTOB.
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HE®Tb. HOBbIE CBOMCTBA: BO3IOHbl Y MONIMHOMUAINbHBLIE YPABHEHWAA.

Makapos B.I. (MFPM MIPU-PITPY),
litology-kaf@mgri-rggru.ru

PaccmoTpeHo nosBefieHne HeTN Npu BO3LENCTBUN HA HEE BbICOKUX TeMnepaTtyp B
3KCnepuMeHTarbHbIX YCroOBUSX (BO3rOHbl HEPTU) U YCTAHOBIIEHO, YTO B 3HAYUTENIbHOM
KOnu4yecTBe criyyaeB e€ pacnpeeneHne onucbiBaeTcs NosIMHOMOM BTOPOW CTeneHn. 370
pacnpegeneHne oTOXOECTBNSETCS ¢ Napabonuyecknm ypaBHeHnem Buga y = Ax? + Bx +
C. B cemencrse napabonuyeckux ypaBHEHUW, T.e. YPaBHEHUW, OMNUCbIBAKOLLNX
pacrnpeferneHve napaMmeTpoB BeLlecTBa OAHOMO U TOro e COoCTaBa B pa3HblX MPUPOLHbIX
YCrOBUSIX, UX MNapaMeTpbl ONUCLIBAKOTCA YpaBHEHNAMU NpsAMON MMHUM B=mA + M un C
= kA + K (koMneHcauuoHHble ypaBHeHus ). [na HedTen 3T ypaBHEHUs npuobpeTtatoT
Bug B =-4,089A - 0,489 n C= 3,996A - 1,629. dPnamyecknin cMbICn 3TUX KOMMEHCALUN He
SICEH.

WHTepnpeTtauma nOMMHOMOB  ONUPaeTCsa Ha WU3Yy4YeHHoe B MEeTPOoriorum
npegcrTaBneHne o pacnpegeneHun npumMecu mexgy AByMSA BewecTtBamu; B [aHHOM
crniydyae BO3rOH napannenesyeTcs C NpMMECbi0 HEKOTOpPOro BellectBa. B atom cnyyae
pacnpeferneHne BO3roHOB OMUCLIBAETCS YpaBHEHNEM

In(®p/100) — In(Ppo/100) = -[(AHI/R)? (L/T — 1/To)?],
roe Op - BenuumnHa dpakuum npu Ttemnepatype T°K, AHi — Tennota pacTBOpPeHUs
npumMmecu B HedTU. PacyéTbl nokasanu, YTo napameTpbl pacnpeneneHnn koneodnwTcs B
npegenax: To = 100 — 550°C, AH =1,764 — 2,237 kkan/Monb, ®po = 5 - 24%. BboisBneHa
cTaTUCTUYEeCKN nonoxutenoHas cBasb T°K v AH, npuyem ¢ BO3pacTOM 3HA4YeHUs napbl
YMEHbLLIAIOTCSA. YCTaHOBIMEHO, YTO OTHOWeHne AH/T nmeeT pasMepHOCTb 3HTPONUK; YTO
Nno3BonsieT NpeanoXuTb paBeHCTBO ASp = 2 kan/(Me K) = 8,334 [x/(M+ K) n otmeTuTh €é
npuMepHOe NOCTOAHCTBO BO BPEMEHW B U3YYEHHOM NPOCTPaAHCTBE NapameTpoB.

O MEXAHV3ME BbIBETPUBAHWA OPTOKIIA3BOB B HE®TEHOCHbLIX TEPPUTEHAX
®EPIAHCKOW OEMPECCUN.

Makapos B.I. (MFPU-PITPY),
litology-kaf@magri-rggru.ru

[MpoaHanu3MpoBaHa BO3MOXHOCTb Mepexofa OpToKra3a B KaONWHWUT Mpu BbIBETPUBaHUN
Ha NpuMepe MeNOoBbIX 0CaA0YHbIX OTNOXEeHUA DepraHCKoM OMWHbLI. YCTaHOBNEHO, YTO,
npumepHo B 95% BbLIGOPOK Mexay COoAepXaHUsMW MUHEparioB KOppenaAumoHHasi CBA3b
NOSIHOCTBID OTCYTCTBYeT. B pegkmx cnyyasx ycTaHOBfEHa IMHEWHasd CBA3b — Mexay
coepXaHnaMu Kanuesoro MnosieBoro wnata wu rMuHnCTbIMKM - arperatammn  (MA),
cogepXxalimmm MOHTMOPUANOHUT, rmapocniogbl nnu cepuunt. Pacnpegenenune suga (M'A)
= AKf + B (A< 0) ana muHepanos- Kf u A gaBnsetcs ucxogHbiM. [laHHOe ypaBHeHue
TUMWYHOE MPOSIBIIEHME Mpouecca CMELIEHNS KOMMOHEHTOB, OAVMH M3  MEXaHW3MOB -
xvumMmunyeckas peakums, Hanpumep: 2KAISisOs + 2H20 + CO2 = H2AI2Si20s - H20 + K2COs +
4Si0O2. OHO oOTpaxaeT HenocpeACTBEHHbLIN nepexon OpToknasa B kaonuvHuT  Kao.
lMokasaHo, 4YTO Npu TEPMOAMUH. paBHOBECUWN ANA CTaHO4APTHbIX ycnosun (T=298°K n P=1
atm.) u T = 373° K AG®298 = 19,36 kkan/M, Bo BTopoM - AG°373 = 24,18 kkan/M. B oboux
crny4vasix peakums Bcerga caBuHyTa BneBo; T.e., Kao He obpasyeTca 3a CYET pasrnoxeHuu
Kf. NpoaHanunanposaHbl Takke peakummn: 2KAISisOs + 3H20 = 2KOH + H2Al2Si208-H20 +
4Si02 n 6KAISIzOs + 2H20 + 2C0O2 = 2KAIl2(Al3010)(OH)2 + 2K2COs3 + 12SiO2. MHorue
aBToOpbl NpeanaralT CTaAUWHBIA MEXaHU3M NpeBpalleHust Kanuwnata B KaonuvHut. Ha
nepBon cTagum oO6pasylTCs MNPOMEXYTOYHbIE MWHepanbl TUMA MOHTMOPWUIINIOHUTA,
rmapocrioa unv cepuumTa, Ha BTOPOW CTyneHn — nocriegHne npespaLlaroTcsa B KaonuH. M3
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3TUX  [aHHbIX CreayeT, u4To BCE CMOAUCTbIE MMWHepanbl, B TOM u4ucne Wu
MOHTMOPWIIIOHUT, HEe MOFYT HenocpeAcTBeHHO 3amewaTtb Kf npu BbiBeTpuBaHuu. B
nepByl0 oyepedb 3TO MOXET OblTb MOTOMY, YTO NPUBEAEHHbIE BblllE YPaBHEHUS He
OTpaXkatoT UCTMHHbIE CBSI3M MeXay MuHeparnamu, a NoTOMy He MO3BONAT aJeKkBaTHO
onMcaTb MX B3aUMOOTHOLLEHMS.

NWCCNEAQOBAHME AOCOPBUMOHHOIO HAKOIMMEHUA MWKPOKOMIMNOHEHTOB B
PASJTMYHBIX TOPU3OHTAX NATEPUTHbBIX KOP BBIBETPUBAHNA

MakapoBa M.A. (eeos. ¢p-m, MI'Y), Kapacea O.H. (MOM PAH)
frolikovam@gmail.com; Ten.: 8 985 054 88 54
epaHm P®®U Ne 12-05-00509

lMpoBeeHbl aKCNEPUMEHTbI MO aacopbuUnn MUKPOINIEMEHTOB Ha PasnUYHbIX TUNAax Nopoa
NaTepuUTHbIX KOP BbIBETPMBAHMSA B CTAaTUYECKMX YCMOBUAX. bBbinv nonyyeHbl pesynbrathbl
no agcopoéumm MMKpo3aneMeHToB B 3aBucumocTtn oT pH (3, 4.5, 5.5 n 7) n ot Ha4yanbHOM
KOHUeHTpaunn pacteopa 1ppm-20ppb. B kavyectBe aacopbeHTOB OblniM MCNOMb30BaHbI
obpasubl nopon 6OKCMTOHOCHOrO Npoduns (CBEpXy BHM3 MO pa3pesy): kupaca, 6oOKCUThI,
XenesucTble nateputbl. OnpegeneHo, YTo Ha OHEe BbICOKOro coaepxaHusa Al B pacteope
B pesynbTaTe YacTUYHOro pacTBopeHuss mmbbcuta npu pH 3  Habnwopaetca
He3HauuTenbHas pgecopbuuss GonbluMHCTBA MuUKpoanemeHTtoB. Ona Cs, U, TI, Pb
agcopbuma B npegenax 5-10%. 3HaunTtenbHaa agcopbuma boina BbigBneHa gna Ga, Sc,
npuyeM HaMMeHbLuMe BenuuMHbl agcopbumm Gbinn nonydeHol ana obpasuoB GOKCUTOB.
3710 MOoXeT ObiTb obycnoBneHo 6onee HU3KMM copepXaHMeM TMOPOKCUOOB Xenesa,
KOTOpble SIBMSIOTCA OCHOBHbIMM aAcopOeHTaMn MUKPOSNEMEHTOB B MPUPOOHOM cpeje.
Mpaktnyeckn nonHocteto npu pH 4.5-7 apcopbupytotca Be, Y, As, U, Pb, REE.
YactnyHaa agcopbuma Habnogaetcsa ans Co, Ni, Cu n Cd. BennuunHel nornowenuns V, Th
n Bi TBepgon dason HesaBMCUMO OT nopodbl U BenuumHel pH coctasunun 98 — 100 %.
OKcnepuMeHTanbHble JaHHble XOPOLUO COrnacylTcs C HAKOMMEHWEM MUKPOJINEMEHTOB B
npodune naTepuTHbIX GOKCUTOHOCHbLIX KOP BbIBETPUBAHUS.

MEPNOOUNYECKAA CUCTEMA 3EMHbLIX M NYHHBIX MMMAKTHBIX COBbITUA —
KIMtOY K AMATHOCTUKE NMPOBNEMATUYHBLIX N NMPOIMHO3Y HOBbLIX PYAOHOCHbIX
ACTPOBJIEM

ManbkoB B. A. (CIr'Y, Coikmsbiekap), KypatoB B. B. (PMU Komu HL YpO PAH),
MartBeeB B.A. (UIr Komu HY YpO PAH, Ceikmbiekap), Xononosa A. J1. (lTUH PAH)
malkov36@mail.ru; kuratov@ipm.komisc.ru

B ocHoBy npeonaraemMoM CUCTEMbI MMMAKTHbIX COOBLITUIM HaMK  3aroXeHbl
cnefywowme  npuHUMNManbHble  aMmnupuyecke  napametpbl: 1. OnNuTenbHOCTb
ranakTM4eckoro roga v ageksatHoro eMy nepuoga (~215 mnH neT) n obLiee KONMYeCTBO
raniakTMyeckux net u nepnogos (~21), COBMECTHO NPOXUTbIX 3eMnén n JlyHon, ¢ MOMeHTa
nMnakTHoro obpasoBaHus nocnegHen ~4.515 MnH neT Hasag. 2. MakcMmanbHOe 4mncno
Hanbonee KPynHbIX WMMMAKTHbIX COObITMW, paBHoe ~10, koTOpoe 3aduMKCUMpoBaHO B
nocrniegHeM ranakTuyeckoMm rogy, Hadaswemycsa 215 mnH net Hasad. 3. Bce nmnakTHble
cobbiTna  obpasyloT  ASNIMHHbIE  FOMOSIOrMYeckMe  psdbl,  Npoxosimne  vepes
pa3HOBO3pacCTHble ranakTtudeckme nepuodbl B afekBaTHble da3bl  ranaumknos.
fomonornyeckne pagbl 1 nepuogbl NpeacTaBnsaAT, Takmm obpas3om, NOHATHOE M NPOCToe
KOCMMYECKOE pacnucaHme MMNakTHbIX CcOOblTUW B BuAe Nepuoamvyeckon CUCTEMbI, B
KOTOPOW KONMMYECTBO BakKaHCUMA Bo3pacTaeT B Haubonee ApeBHUX nepuogax (=
ranayuknax), npeacTaBnAlWMX ANd  reororoB-NpakTUKOB NOTEHUManbHbIN - pe3epB


mailto:malkov36@mail.ru

PyOOBMELLAIOLWNX UMNAKTHBIX CTPYKTYP: KpaTepoB 1 acTpobrnem. 4. Jlyywmmn npyumepamm
Takux, yXe AoKasaHHbIX NPOTEPO30MCKNX U ONPOTEPO3ONCKNX OOBLEKTOB C UX YHUKANbHON
py4HOM HauyuHKoW, aBndaoTca actpobnembl: Capbepu (KanHaga) ~ 1.850 mnpa ner,
Bpenedopt (FOAP) ~2. 024 mnpag net n bavrym (LWAP) ~3.916 mnpa net. Bo Bcex
crnyvasix ouveBumaeH rmbpuaHbid Xapaktep WX MUHEepanbHOM U PYOHOW  HAYMHKM,
onpegensemMbln  ONTUMarnbHbIM  COYETaHMEM  FEONIOMMYECKUX U FEOXUMUYECKUX
0COOEHHOCTEN 3EeMHOW MOPOAHOM MMLUEHW U XapaKTepoM HebGecHOro wumnakropa:
actepovaa unu komeTbl. 5. MNpakTnka nokasblBaeT, YTO OCOBEHHO CroXHa AuarHocTtuka
acTpobnem B MObUnNbHbIX Nosicax 3eMnu, rae KOHBepreHTHas MMHepanusawums TpakTyeTcs
reonoramu Bcerga C MPUMBbIYHBLIX 3HOOrEHHbIX NO3nuun. Ho ownboYHOCTL Takoro
nogxoda ocobeHHO oyeBMAHa Ha npumepe npobrnemaTtuyHbiX acTpobnem Ypana, korga
MHOrne reouanyeckne, MMHepanormieckne n gpyrme npusHakm KpynHbiX MMNakToB nnbo
He 3amevaloTcs, NMBO TpakTylTCsa npeBpaTHO. 6. B 3aknoyeHve oTMeTMM [Be O4YeHb
BaXHble, HO 00 KOHUA HepelléHHble Haykon npobriembl. 3TO MNPOLAOIMKUTENBHOCTb
"anakTnyeckoro roga, Kotopas acTpodusmMkamu, K COXaneHuio, TOYHO He onpeaeneHa,
YTO onpaBablBaeT OPYryl, WHOYKTUBHYIO EONOrMyeckytd OLEHKY ero AfMTerbHOCTH,
nopsigka ~ 215 mnH net. [pyras HacywHas (3eMHas) npobrnema cocTouT B TOM, YTO psf
AOCTaTOYHO KpynHbIX acTtpobnem, Tuna Kapckom (Poccus), He BnmucbiBaeTcs No UX
abconoTHOMY BO3pacTy B W3BECTHble TFOMOSIOrMYEcKMe psagbl MMMAAKTHbIX COBbITURA,
3aHMMasi MPOMEXYTOYHOE MOSIOXeHe MexXay HUMKU. [Ns npu3HaHuAa ctatyca Takmx HOBbIX
(?) romonorumyeckux psgoB,  cerogHA  Heobxoguma  NPeUM3VOHHasi  U30TOMHas
nepegaTMpoBka HEKOTOPbIX acTpobnem.

BIIMAHUE BOObl HA PEAKUMIO MATHE3UT->XXEJIE3O MNPU OABJIEHUAX 6-16 TTIA
MapTtupocsH H.C., lWaukun A.®., Jlumacoe K.4., YaHnbiwee A.L. (MM CO PAH)

martirosyan _naira@igm.nsc.ru ten.: 8 (383) 333 26 00
Paboma ebinonHeHa ripu rnodoepxxke epaHma PH® Ne17-17-01177

TepMmognMHamMmnyeckne pacyeTbl U JaHHbIE MO MAHTUNHBLIM KCEHONMMUTAaM YKa3sbiBalOT Ha
TO, 4YTO Ha rnybuHax cebiwe 250-300 KM MaHTUNHbIE NEpPUAOTUTbI MOTyT coaepXaTb
MeTannumyeckoe xenes3o. B nogoGHbIX BOCCTAHOBMEHHBLIX YCMOBUSX KapboHaTbl,
NPMBHOCMMbIE B MaHTMIO B 30Hax cybaykumu, ©OyayT BCTynaTtb B OKCUINUMTENbHO-
BOCCTAHOBUTESbHbIE B3aUMOOEWCTBUS C MaHTUAHBIMW CUIMKaTHbIMW nopogamu. B
AaHHOW paboTe mccnegoBany KMHETUKY MNPOTEKaHMs OaHHbIX MPOLIEeCCOB B cCUCTEMax
rmgpomarHe3nt—Fe (hMgs-Fe) npu 6 u 16 IMa n nepngoTnt—CO2—H20-Fe npn 6 Mla ¢
NCNOSIb30BaHMEM MHOIrOMyaHCOHHbIX MPEeCcCoB. DKCNEPUMEHTbI MPOBOAMINCH B XKENE3HbIX
Kancynax.

B cucteme hMgs-Fe obGpasoBaHve HOBbIX a3 B 3aBUCMMOCTU OT TemnepaTtypbl
npoucxoanT B cnegytowem nopsiake: npy 650°C (6MMa) n 900°C (16 Ma) B peakumMoHHOM
30He dukcupyeTcs BHOCTUT, HaumHas ¢ T 800°C npm 6 Tla n 1000°C npu 16 [Tla
nosiBnATCA rpadut 1 marHesmosiocTuT; npu 1000°C (6 [Tla), 1100°C (16 [Tla)
Habnogaetca obOpasoBaHve kKapbupa FerCs B accoumaumm C  rpautom  m
MarHe3noBCTUTOM. Ha OCHOBaHWW 3IKCMEPUMEHTOB MOXHO MNPEASIOKUTL CReayloLLyto
cXemy OKUCNUTENbHO-BOCCTAHOBUTESNBHOMO B3aMMOOeNCTBUS: 1) peakums
MEeTanmmMyeckoro >xenesa C BOAOW C obpasoBaHMeM BOAOpOAA W CROs BHOCTUTA; 2)
TPaHCMOPT BOAOPOAA M Xene3a B cocTaBe BOAHOro cnonga Kk kapboHaty un peakums
MgCOs ¢ H2 ¢ o6pa3oBaHMeM Crnosi MarHe3MoBIOCTUTA U rpaduTta; 3) obpasoBaHme crnos
MarHe3noBoCTUT+Fe7Cs+rpadut B pesynbTate BCTPEYHOro TpaHcnopTa KOMMOHEHTOB
yepe3 BoaHbIi cnong: C, O n Mg co cTopoHbl kapboHata U H n Fe cO CTOPOHBbI
MeTannuyeckoro xenesa. B cucreme nepugotnt—CO2—H20-Fe B peakunMoHHOW 30HEe
HabngaeTcss MarHe3moBIOCTUT, KOTOPbIN NOCTENEHHO 3aMeLLaeTcsl ONIMBUHOM, Kapbug u



rpacpmt. TekcTypa n cocTaB peakLMOHHON 30HbI XOPOLUO COOTHOCATCS C HabnaeHnsamm B
cucteme hMgs-Fe npu tex xe P-T ycnosusax (6 NMa, 1100°C), 4TO roBOpuUT O CXOAHOM
MeXxaHU3Me OKUCITUTENBbHO-BOCCTAaHOBUTENBHOW peakuunu.

KuHeTnyeckmne pacyetbl npun 6 [Mla nokasbiBaloT yBenMYeHUE KOHCTaHTbl CKOPOCTU
peakumn B cucteme hMgs-Fe Ha aBa nopsigka no cpaBHEHUIO ¢ 6€3BOAHBIMU CUCTEMAMM.
[Mony4yeHHble KMHETUYECKMe napaMeTpbl NO3BOMSAIT paccynTaTb MakCUMarnbHYH TOMLWLMHY
peakuMOHHOM 30Hbl 3a MUMNWOH neT npu P-T napameTpax "ropsyen” cyb6ayKuMOHHOW
reotepmbl (6IMa, 1100°C), koTopasd cocTtaBuT B crydae B3aumogencteus hMgs-Fe —
18 M. Ecnn npeanonoxutb, 4TO BCe KapboOHaTbl OKEAHWYEeCKOM MNMUTbl HaXoO4ATCs B
HenocpeaCcTBEHHOM KOHTaKTe C >Kerie3oM, MaKcumarbHas CTeneHb BOCCTaHOBMEHUS
kapboHaTta B npucyTctBun Boabl 6yaet gocturate 30—-40 06. % 3a MUNNAMOH NeT, B TO
BpeMsa Kak B 06e3BoAHbix cuctemax Tornbko 4-10 06. % kapboHaToB MoOryt 6bITb
BOCCTaHOBJSEHbI Npu Tex e P—T napameTtpax.

MPAGUTKOMIMAYHO — MATPUUA ONA PAONOAKTUBHOIO TPAOUTA
MapTeiHoB K.B., 3axapoBa E.B. (M®X3 PAH), HekpacoB A.H., KotenbHukos A.P.

(U3M PAH)
markOs@mail.ru Ten.: 8 (985) 777 59 43

[Mocne BbIBoga M3 akcnnyaTaumMyv MPOMbILSNEHHbLIX U 3HEePreTUYecKux ypaH-rpacouToBbIX
peakTopoB  HaKoMfieHO U  npoJorkaeT HakannuBaTbCA  BoONblIOEe  KONMYEeCTBO
paguMoOaKTMBHbLIX OTXOOO0B B BuAe 0OMydYeHHoro rpadgpura. Yactb 3TMX OTXO4O0B, Kak
npaBumo, CMEHHble 3NIeMEHTbI KNaaKku peakTopoB, B pe3yrnbTaTe pasnuyHbiX UHUMOEHTOB
MMEIKT MOBbLIWEHHbBIA YPOBEHb aKTMBHOCTW 3a CYeT MonaBLMX B HUX TOMSIMBHLIX W
OCKONOYHbIX paanoHyknuaoB. besonacHoe 3axopoHeHne Takmx PAO BO3MOXHO TOMbKO B
rMYyOUHHBIX MOTUIbHUKaxX B KOHANLWMOHMPOBAHHOM hopMe Hapsay ¢ ApyruMn otxogamum 1-
oro n 2-oro knaccos. B kayecTtBe (hopMbl 4NA KOHONULMOHMPOBAHUSA peakTOpPHOro rpadpuTa
npegnaraeTca rpadpuTcogepxawmim KoMmnayHg —(rpacdomutkomnayHa) cO - CBA3YHOLWUM
(MaTpuuen) n3 aniOMOCUNNKATHOrO cTekna. B kadecTtBe MCXOAHOrO Chbipbs AN MaTpuubl
Obl Mcnonb3oBaH nNepnut. paduTkoMnayHg U3 CMecu U3MESIbMEHHOrO pPeakTOPHOro
rpaduta u nepnMrta B MacCoOBOM COOTHowweEHUM 4:1 6bin nony4yeH MeTo4OM ropsidero
N30CTaTUYECKOrO MNpeccoBaHUs B aTMocdepe aproHa npu Temnepatype 1250°C wu
AasneHumn 2 kbap. NokasaHo, 4TO MaTepuan He yBennumaeT obbvem rpacdputobix PAO 3a
CcYeT YycCTpaHeHust ucxogHou nopuctoctn rpacguta (20-30 06.%). OH obecneuvBaet
HageXxHoe yaepXaHwe paguoHyKNMAOB NPU BbllenaynBaHUM BOAHbIMW pacTBOpaMu 3a
CYeT MUHMMU3AUMM yOernbHOW MOBEPXHOCTU U (PU3nYecKon wusonaumm obnomMKoB
3arpsA3HEHHOro rpacuTa antoMoCUIIMKAaTHON MaTpuULEN.

dPUNbTPALNA BOAblI HEPES NMNHAHHBLIE TEXHOI EHHBLIE BAPBEPbLI M3PO

MapTtbiHoB K.B., XKapkoBa B.O., 3axaposa E.B. (M®X3 PAH)
markOs@mail.ru Ten.: 8 (985) 777 59 43

B HacTosiwee BpemMsi MpOeKTUpyeTcss U coopyXaeTcsa LUenbin psig  NyHKTOB
3axopoHeHusa paauoakTuBHblix oTxogoB (M3PO) pasHoro TMna: NpMNOBEPXHOCTHbIE ANS
PAO knaccoB 3 n 4, rmybuHHbIN Ansa knaccoB 1 n 2, NyHKTbl KOHcepBaumn ocobbix PAO
npy BbiBOAE M3 3KCMnyaTauum NpoMbILNEHHbIX YpaH-rpadputoBbix peaktopos ([MYIP) no
BapuaHTy «3axopoHeHue Ha mecTte». ObasaTenbHbIM KOMMNOHEHTOM BCEX 3TUX OOBHLEKTOB,
Haxo4ALNXCS B pasnU4YHbIX rMaporeonorm4ecKkmnx YCInoBusIX, ABNAOTCA
NPOTUBOUIbTPALMOHHBLIE Gapbepbl M3 MUHSAHBIX MaTepuanoB. B aTonm cBsA3n TouyHoe
3HAHWE KOMMPECCUOHHO-(PUMNBbTPALMOHHBIX XapakTEPUCTUK TMUHAHBIX  MaTepuarnos,
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AOCTYMNHbIX HA OCHOBE CYyLLECTBYHLEN MUHEpParnbHO-CbipbeBOM 6a3sbl, MMeeT peluatoLlee
3HadyeHne aAna obecneyeHUs HageXHOCTU 3JKcnnyatauuu 3awmTHbix 6apbepos. bbinu
n3ydeHbl 0bpasubl KaONMHOBBLIX MMNH MecTopoxaeHna KamnaHoBckoe ( KpacHosipckui
Kpan), ©eHTOHMTOBOW rMnHbI MecTopoxaeHuss 10-n Xytop (Pecnybnuka Xakacusa) wm
KaONnH-OEHTOHUTOBBIX CMecern U3 3TUX NPUPOAHBIX TMMH, a TaKkKe [NIMHAHON CMecw,
Ncnonb3oBaHHOM npu 3axopoHeHun MYTP 3N-2, r. Cesepck. MNapameTpbl gedhopmauum un
HanopHon GunbTpaunm obpasuLoB B BOAOHACHILLEHHOM COCTOSHMM ObinyM onpeneneHsbl
MeTogamn KomnpeccuoHHoro coxatuss no [OCT 12248-2010 n  dunbTpaUMOHHbBIX
UCMbITaHWA B YCNOBUAX OAHOMepHOW fedopmaumu ¢ Harpyskom o 40 kH (10 Mlla) wm
KOHTpONeM noposoro gasnenus ao 2 Mlla.

KOMMbKOTEPHOE MOJAEJNIMPOBAHME BIIMAHMA O3®PEKTOB KATUOHHOIO
YNOPAAOHEHUNA HA CTPYKTYPHbIE XAPAKTEPUCTWKW TBEPAOIO PACTBOPA
CKNATUT — Fe-M3ANIXKOPUT

MapueHko E.WU. (zeon. gp-m Mr'y), Ucmaunosa J1.C. (FTEOXU PAH),

EpemuH H.H., (2eon. gp-m Mr'yY), bobpos A.B. (2eon. gp-m MI'Y, TEOXU PAH)
marchenko-ekaterina@bk.ru ten.: 89258589415

Paboma noddepxxaHa epaHmom PPOU Ne16-05-00419

B paGoTte nccnegoBanochk BNUsiHUE ynopsaoyeHns kaTnoHoB Fe?*, Fe* u Sino 16a
Kpuctannorpaduyeckum nosvumsMm B TBEpAOM pacTBope rpaHatoB ckuarut - Fe-
M3NIKOPUT C popMyNnamMm KOHEYHbIX YneHoB Fes?*Fe2®*[SiO4]s n Fes?*(Fe?*,Si)2[SiO4]s Ha
CTPYKTYpPY 1 bmsndeckme csoncTtea. B yacTHOCTH, NnpoBeaeHO nccrnegoBaHMe anarpamMmmel
3aBUCMMOCTN O0Obema OT cocTaBa TBepAoro pacTBopa, NocKonbKy MuHan Fe-mangxoputa
3aTPYAHUTENBHO MOSYyYUTb JKCMEpPUMEHTarnbHbIMKU MeTodamu. lokaszaHo, 4To apdekTbl
pasynopsaovyeHns NpuBoAAT K 3aMEeTHOMY YBeSIMYEeHN0 0ObEMOB drNeMeHTapHbIX AYeeK.
OTO NPMBOAMUT K CMEHE NIMHENHOW 3aBUCMMOCTU Ha HESIMHEWHYIO C yBenudeHuem Fe-maj
COCTaBMsOLWEN, YTO COrnacyeTcss C UMEILWENCa OrpaHNYeHHON SKCrnepuMeHTanbHON
nHdopmauuen. lNo gaHHbIM MOAENNPOBaHNA HEYNOPSAOYEHHbIE KOHJUIypaunumn TBepLoro
pacTBopa 3aMeTHO BbIfOAHEe MO JHeprMM BO BCEM [JuanasoHe COCTaBOB, YeM WX
ynopsii0MEHHbIE aHarnoru.

PACYET 3HTAJBMAM CMELWEHUA U NAPAMETPOB B3AVMOLEMNCTBUA ONA
BUWHAPHBIX TBEPAObIX PACTBOPOB MOHAUMTOB PEOKMX S3EMEJIb ¥
AKTUHOWNOOB.

MapueHko E.U (2eon. gp-m MIY), YnaHoea A.C.(¢punuan MIry e flywaHnb6e), llempoe
B.r., Mumpogharos A.A. (xum. ¢p-m MI'Y), EpemuH H.H. (2eon. ¢p-m MI'Y).
marchenko-ekaterina@bk.ru Ten. 8-925-8589415

PaspaboTaHHbIn aBTOpamMu CorracoBaHHbIN HAabop YaCcTUYHO MOHHbLIX MOTEeHUManoB
MEXaTOMHOro B3auMMOAEWNCTBUSA A1 aTOMUCTUYECKOro MOAENMPOBaHUA MOHaLUMTOB
pedKko3eMerbHbIX 3NIEMEHTOB, a Takke UTTpUS W NNyTOoHUs obecneynmBaeT OTMMYHOE
onucaHue KPUCTanM4ecknx  CTPYKTYp MW OOCTyNHble  3KCNEepUMeHTasrbHble
TepMoguHaMN4eckne XxapakTepucTMKu MOHaUMTOB. DTO NO3BOMNNIIO UCMOMb30BaTb €ro Ans
OLIEHKM CBOWCTB CMelleHUs TBepAblX pacTBOpoB MoHauutoB MPOs-M?POs (M -
naHtaHoug nnbo aktmHoun). B npegene 6eckoHevHoro pasbasneHus Goinv onpeaeneHbl
Takne CBOMCTBA CMELLEHUs KaK napamMeTpbl B3aMMmogenctensa Q, napameTpbl acCuMMeTpumn
N 1 3HayeHns [Hcw. MokazaHo, YTO BENMUYUHBLI [1Hcw CUMbHO 3aBUcAT oT [IR(MI-M?2?) u
BapbUpPYHOT B AManasoHe OT coTbiX Kx/Monb go 15,7 kx/Monb Ans TBepgoro pacrsopa
MoHauuTa LaPOs - LUPO4 ¢ MakcMMarnbHOW pasHuLEN MOHHbIX paguycoB arieMeHToB. [ns
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6nun3kux No pasMmepy nap MOHOB NapameTp 7 OrM30K K eguHuue, HO ¢ yBenuveHnem (IR

OH 3aKOHOMEPHO YyBenuYMBaeTCsa M JocTuraetT BenuumHbel = 1.2. MeTtogom pacyeTta B
penpes3eHTaTMBHbLIX CBEpXbAYenKkax ObIIO NokasaHo, YTO napamMeTpbl B3aMMOLENCTBUSA
ucnbiTbiBalOT  HebonbluMe  oTpuuaTtenbHble  napabonmMyeckne - OTKIIOHEHUA  OT
aaaNTUBHOCTU, YTO Ha HECKONbLKO % MOHMXaeT 3HayYeHust [1Hcw OTHOCUTENBHO MX OLEHOK
B Npenene 6eckoHe4YHoro pasbdaBneHus.

BSAMMOLEMCTBME KOMMOHEHTOB B CUMMKATHBLIX CUCTEMAX HA MPUMEPE
YAPOUTNTOB

Mapuyk M.B. (M3K CO PAH), NNeBuH A.B. (OOO [1K "Cubzeokom")
marin@crust.irk.ru
Paboma ebinonHeHa ripu rnodoepxke POOU, epaHm Ne 18-35-00225

N3yyeHbl 0coBeHHOCTM 3aMeLLeHns BMeLaLwmx nopod MypyHCKOro Lweno4yHoro Maccmsa
4apouUTOBbIM CYGCTPaTOM Ha OCHOBE [aHHbIX, MOfyYEHHbIX MNPU JKCNEepPUMEHTaNbHOM
MOAENMPOBaHMM B pasfnnyYHbIX MHOFOKOMMOHEHTHbIX cunukaTHbix cuctemax (K, Na, Ca,
Fe, Al, Si, Ti, Mn, Sr, Ba, P, F, Cl, C, O, H). bbin n3y4yeH nocTteneHHbIn nepexoq ot
HEU3MEHEHHbIX KanueBbIX LWeNOYHbIX Mopos A0 NPakTU4eckn MOHOMUHEpPanbHOro
Yapoututa. OTO MO3BOMMMO MpoOCNeauTb TPeHA W3MEHEHUsI COAepXaHus peakux U
paccesiHHbIX anemMeHToB. Cxembl pacnpegeneHnss peako3eMerbHbIX — 3NEMEHTOB
MoKasblBalOT MPMBHOC KaK ferkux, Tak W TsHKenbIX peaknx 3emerlb Npy MOBbIWEHUN
CTEMEHN W3MEHEeHUs WCXOLHOM nopoAabl W yBENUYEHUM COAEPXaHUS YapoUTOBOM
coctaBnsowen. Cnangep-guarpaMmma ykasblBaeT Ha U3MEHEHNe CoaepXaHNsa af1EMEHTOB
B npouecce 4vapouToobpasoBaHus n nepepaboTkM umcxogHow nopopabl. Habntogaetcs
npusHoc Th, La, Ce, Nd, Sm, Zr, Hf, Tb, Yb, Ba, ymeHbweHune konuyectsa Ti, K,
cogepxanue Sr, Y, La, Rb, Nb octaeTcs npakTmyeckm HEU3MEHHbIM.

MpoBeaeHHoe wccnegoBaHMe MNO3BONSAET MPEeAnonoXNUTb, YTO MNEPBUYHLIA  LLIENOYHO-
KapboHaTHO-CUNUKATHBIA pacniiaB 4apouToBOM MuHepanu3auun 6bin ocobeHHo OGorat
penKnmmn, paccestHHbIMK 3fieMeHTaMm 1 LWEeNoYHbIMU KOMNOHEHTaMM, Oblfl OTHOCUTENBHO
HM3KoTemnepaTypHbIM (800-900° C) 1 oTnuyancs HeyCToMYMBbLIM COCTaBOM.

AKCIMNMEPUMEHTAJIBHOE NCCNEOOBAHME NMPOLIECCA APIITTIN3ALINA
rPAHUTOB.

Mensepnes B.f., UBaHoBa J1.A. (U3K CO PAH)
liva@crust.irk.ru; Ten.:8(3952)427191
Paboma ebinonHeHa ripu nodoepxke POOU (epaHm Ne 17-05-00819)

NcxogHbiMm obpasuamn onst uccneaoBaHMsa NpoLeccoB aprunnuaaumm onomaHo-
CUMNMKaTHbIX CUCTEM MOCNYXXUIN NIENKOKPaTOBble ABYNONEBOLLNATOBbLIE FPaHUTbLI O4HON U3
XuUnbHbIX a3 rpaHnToB MyHKycapObIKCKOro KOMMfekca cknagyaToro obpamneHus
Cwunbupckon nnatdgopmbl (Bo3pacT nopon 482—485 MnH net) m  NOCTKMHEMATUYECKME
(nocTtcknag4yaTtble) cepble  ABYNONeBOLINaToOBble rpaHoguopuTbl  Lapbpkanranckoro
BbicTyna ¢pyHaameHTa Cubupckon nnatdopmbl (Bo3pacTt nopog 1,85-1,87 mnpa ner).
WccnepoBaHua npoBoaunucb € nomollbto yctaHoBkn YBO-10000 u B cTaHOapTHbIX
aBToOknaBax B gnanasoHe Temnepatyp 100-200 °C n ganenun 0,5-1 k6.

Mpn mMopgenupoBaHWWM  Mpouecca  aprunnmMsaumm  ranougHoro  Tuna  no
ABYMNONEBOLWNATOBbIM FpaHMTaM MosfyYeHbl 30HbI CMEKTUTOB, MO ABYMNONEBOLUNATOBbLIM
rpaHognopmuTam 30Hbl MOHTMOPUISIOHUTOB, XIOPUTOB, rMapocnod. PaccmartpusatoTcs
NMPUYMHBbI 1 MEXaAHU3M CENEKTUBHOIO NpeobpasoBaHmst CUNMKATHbLIX NOpod, onpegenseTcs
BNUAHME MMMYIIbCHOMO AABMIEHUSA HA KUHETUKY Mpeobpa3oBaHnsa n3yvyaeMblXx MUHEPAIIOB.
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MpuBOAATCA AaHHble, KakuMm obpasom rouaHas cocTaBnsalowas BNUSET Ha Npouece
aprunnusaumm.

NPUPOOHbLIV KEPCYTUT: KATOPUMETPUYECKOE UCCNEQOBAHUE
Menb4akoBa J1.B., NpuueHko KO.[l., Oropoposa J1.I.,

BuracuHa M.®. (eeosn. gp-m MrY)
Imelchak@geol.msu.ru Ten.: 8 (495) 939 13 49

KepcyTnT npuHagnexut K CpaBHUTENbHO PeaKoOMYy TUMy OKCO-amuOOMOoB C BbICOKMM
cogepxaHmem TuUTaHa (OO0 opgHoro artoma Ha dopmyny). B kepcytute nposiBneH
nsomopcpuam Fed*, OH — Ti**, O%; [Ona Hero Takke XapakTepeH W30BaneHTHbIN
nsomopuam: Mg?* — Fe?*, AI** — Fe®* ¢ o6pasoBaHMeEM KpalHUX YNEHOB M30MOPMHbIX
cepun:  cobctBeHHO  Kepcytuta  NaCaxMgsTiAl[SisAl2022]02,  deppo-kepcyTuta
NaCazFe?*3TiAl[SisAl2022]02, deppu-kepcytnta NaCa:MgsTiFe3*[SisAl2022]02 1 deppo-
deppu-kepcytuta NaCaz Fe?*s3TiFe*[SisAl2022]02. Obpasel, NpMpOAHOro KepcyTuta u3
LLEeNoYHbIX ©0asanbToB MoHronun Obin M3yyeH MeTodaMu  PEHTreHOCMNeKTPanbHOro,
peHTreHorpaun4eckoro, TEpPMUYECKOro aHanui3oB, MWHpPaKpacHOW CrNEeKTPOCKONnMn wn
CNEKTPOCKONMM  KOMOMHAUMOHHOIO  paccesiHns.  MeTogom  BbiCOKOTEMMepaTypHOW
pacnsiaBHOW KanopumeTpum pacTBOPEHUst Ha MUKpokanopumeTtpe TuaHa-Kanbse
NpoBeAeHO onpeaeneHne aHTanbnun obpasoBaHnst U3 3NEMEHTOB NPUPOAHOIO KepcyTuta
cocTtaBa Nao.4Ko.3(Ca1.sNao.4)(Mgz.9Fe?*o.sFe3*0.5Tio.cAlo.7)[Sie.1Al1.9022] (OH)0.201.8
(AH%%(298.15 K) = -5190 * 13 k[x/mornb). Ha ocHOBaHWMM KanopuUMeTPUYECKNX AaHHbIX MO
pPacTBOPEHNIO U3YYEHHOrO MPUPOAHOIrO MuHepana ObinM  paccunTaHbl  3HTaNbNUK
obpa3oBaHWsi K3 3MEMEHTOB KpaWHWX YNeHOB M30MOP(hHOrO psida  KepcyTut
NaCa:MgsTiAl[SisAl2022]02  (-12522 + 15  «k[x/monb) —  deppu-kepcyTuTt
NaCa:MgsTiFe**[SisAl2022]02 (-12061 + 16 k[x/Monb).

OA30BAA ANATPAMMA FE-NI-P MNPV OABITEHAW 6 TTIA
Muuun O.A., Waukun A.®., Jlutacos K.[1. (MM CO PAH)

daniil_minin@igm.nsc.ru Ten.: 8 (383) 333 26 00
Paboma ebinonHeHa ripu nodoepxke epaHma PH® Ne17-17-01177

Fe-Ni-P saBnsetca opgHoM w3 ©6a30BbIX CUCTEM, MOAENUPYIOWNX MNPOLECCHI
obpasoBaHus sgep B acTepoupax W nnaHetax. HepaBHWe Haxooku MWHepanos
BbICOKMX [aBrfieHM B XenesHblx MeTeoputax (Holtstam et al., 2003; Litasov,
Podgornykh, 2017), a Takke pacnpoCTpaHEHHOCTb 3aKallOYHbIX TEKCTYP C HEOObIYHbLIM
BanoBbiM coctaBoM Fe-Ni-P-S, obycnaBnuBaloT BaXXHOCTb U3YYEHUSI CXOXUX CUCTEM
npyv BbICOKMX AaBreHusx. HecmoTpa Ha TO, 4TO Moaucmkaumm MeTeopuToB Mpu
BbICOKMX AaBMEHUSIX MOSBNAIOTCA B YCMOBUSAX MMMNAKTHOrO BO3OENCTBUSA 3@ KOPOTKUM
NMPOMEXYTOK BPEMEHUN, CTAaTUYECKME IKCNEPUMEHTBI MPY BbICOKUX AaBMEHUAX ABMASIOTCH
bonee akTyanbHbIMW ONS WHTEpnpeTauuu yaapHbIX NPOLEcCoB B MeTeoputax, Mo
CPaBHEHUIO C YAAPHO-BOSTHOBBIMW 3KCMEPUMEHTaMK, TAe ANMTENbHOCTb nNpouecca
ovyeHb KopoTkasi. B gaHHom paboTe Mbl uccnegosanu asoBble B3aUMOOTHOLLEHUS B
cucteme Fe-Ni-P B gmanasoHe koHueHTpauun docdopa ot 0 go 33 mon% P npwm
TemnepaTtypax ot 900 go 1600 °C n gasneHumn 6 lMla. JkcnepnmMeHTbl NPoBOAUMAN B
kepamuyeckmx kancynax (3MgO'4SiOz), ncnonb3ys MHOrOMNYyaHCOHHbIA MPEeCCOBbIV
annapat “Discoverer”, yctaHoBneHHbin B8 LM CO PAH, HoBocnbupck. Temnepatypy
n3amepanu 1 KoHTponuposanm ¢ nomowpto  W-Re(3/25%) Tepmonapbl. B
cybconmaycHbIX yCrnoBusiX, COCTaBbl, OOOraljeHHble MeTannoM cogepxart Tpu ¢asbl:
Fe-Ni tBepabii pacteop, (Fe,Ni)sxP, roe x<0.7 n (Fe,Ni)2P. MnHumym nnaeBneHusi B
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cucteme yctaHosneH npu 950 °C co ctopoHbl Ni-P 1 koHTponunpyetca aBTekTukon NizP-
Ni ¢ coctaBom 18 mon.% P. llpn yBenuyeHun TemnepaTtypbl None pacnnasa
pacwmpsaeTca B cTopoHy Fe-P. OBTekTuka Fez2P-Fe yctaHoBneHa npu 1100 C n nveet
coctaB 16 mon.% P. ConocTtaBneHne nomyYeHHbIX OaHHbIX C COCTaBaMu 3aKasiouHbIX
pacnnaBoB Fe-Ni-P n Fe-Ni-P-S, koTopble 3aduKCUpOBaHbI XernesHblX MeTeopuTtax,
yKasbIBaloT Ha nx obpasoBaHmne Npu BbICOKUX AABNEHUSX.

NCMOJNb3OBAHVE KOMIJIEKCA GEOCHEQ [ON1A4 COBMECTHOIO PACHETA
XUMNYECKMX W WN3OTOMHbIX PABHOBECUW HA TPUMEPE W30TOINOB
YIMEPOMA.

MupoHeHko M.B. (FEOXU PAH), NonsikoB B.b. (M3M PAH), AnennHa M.B. (FEOXU
PAH)

baza TepmMoagMHaMM4YeCKMX AaHHbIX U MporpaMmma pacyeTa XUMWYECKUX PaBHOBECUM
komnnekca GEOCHEQ ana reoxummyeckoro MOAENUPOBaHMS MOAEepHM3MpoBaHa Ans
XpaHeHns1 TepMoamMHaMmmudeckon mHdopmaumm no pakuMoHMPOBAHUID U30TOMOB NErknx
XUMUYECKUX OfIEMEHTOB M OAHOBPEMEHHOIO pacyeTa XUMUYECKUX WU U3OTOMHbIX
paBHOBECUI B rmapoTepMaribHbIX U rMaporeoXnmMmyecknx cuctemax. Pacyet ocHoBaH Ha
MUHUMM3auMn cBobogHOM aHeprum [mMbBb6ca cuUCTeEMbl C y4ETOM MPUCYTCTBUA PenKUX
nsotononoroB. CeoboaHasa aHeprna 'mbdca G*(P,T) obpaszoBaHns peaknx N3oTonosnoros
paccunTbiBaTbCs 4epe3 cBOOOOHY 3JHepruio obpasoBaHUs OCHOBHOrO M30TOmnosiora C
y4eToM BenuuuHbl B-paktopa B MNpUBAMXKEHUU uaearibHOM CMeCU W30TOMNOoB. Takum
obpasom, co3gaH WMHCTPYMEHT ANt MOAENMPOBaHMS M MHTepnpeTaumm Habniogaembix
MUHEparnbHbIX W W30TOMHbIX COOTHOLWIEHUWM W W30TOMHOrO CcocTaBa MWHeparnoB W
dnongos. [MokasaHbl npumepbl npumeHeHna komnniekca GEOCHEQ pna pacuyeta
XUMUYECKMX N YIrNEePOAHbIX M30TOMHbIX pAaBHOBECUI B rMapoTepMarbHbIX CUCTEMAX.

OKCMNEPUMEHTAJIIbHAA CXEMA W3BJIEHEHWA TOJNE3HbIX KOMIMOHEHTOB
(CTPATEMMYECKMX METAJIIOB, OCOBO YMCTOIo NMPASUTA U YIMEPOONCTBIX
HAHOCTPYKTYP) N3 MrPAPNTOHOCHbIX norona METOOAMU
rMMAOPOMETANNYPI A N MITASMOXUMUN

MonuaHnoB B.M. (Brn gBO PAH), MegkoB M.A. (MX ABO PAH), DoctoBanoB B.A.

(AB®Y)
vpmol@mail.ru, Ten.: 8914734 63 65
Paboma ebinonHeHa npu ¢puHaHcosol noddepxxke epaHma PO®U Ne 17-05-00910.

Ha tore [JanbHero BocToka OTKPbIT HOBLIA MNEPCNEKTUBHLIA MCTOYHMK MONE3HbIX
NCKOMaeMbIX — METASINIOHOCHbIE BbLICOKOYINEPOANCThIE Mopoabl PyxMHCKOWM nnowiaaw.
OHKM BMeLWalT 3HauuTeNbHbIe 3anacbl KpUCTann4yeckoro rpadurta, 3050Ta, nnaTuHbl 1
yrnepoamncTbiX HaHOCTPYKTYp (dynepeHoB, HaHOTpyboK, anmasonogobHoro yrrnepoaa).
PaspabotaHa cxema rugpomMeTansyprmyeckoro  M3BredYeHuss wu3  3TUX  nopon
cTpaTermyecknx MeTansoB, a Takke ocobo umctoro (99,97%) kpuctannumyeckoro rpacura.
MocnegHun wmcnonb3oBanca B KayecTBe MCXOOQHOrO0 MaTtepuana ans npoBeneHus
NNasMoOXMMUYECKUX  UccregoBaHuMn. B pesynbTaTe  SKCMepUMEHTa  BblOENEHb
HaHopa3MepHble  yrrnepooucTble HaHomaTepuanbl. YacTb U3 HUX, BO3MOXHO,
yHacnegoBaHa OT MPUPOAHBLIX FPadUTOHOCHbLIX nopod. [lonyveHHble cBegeHus OyayT
nucnonb3oBaHbl Mpu  paspaboTke pecypcocbeperatolen TEeXHONMOorMM U3BreYeHUs
NOMe3HbIX KOMMOHEHTOB.
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TEMNEPATYPbl  KPUCTAINNU3AUKMN  TIPUMNTUBHBIX MAIM  BOCTOYHOIO
BYNKAHNYECKOIO ®POHTA KAMYATKW

Hasaposa A.M., MopTHaruH M.B. (FTEOXU PAH)
nazarovadariap@gmail.com, +7(903)1865530

TemnepaTypbl KpUcTannn3auum NnPUMMUTUBHBIX OCTPOBOAYXKHbBIX Marm Mnfioxo M3yyYeHbl U3s-
3a HeonpeaeneHHoCTM B ucxogHom cogepxaHum B Hux H20 (Plank et al., 2013).
"eoTepmomeTp, NpeanoxeHHbIn B pabdoTte (Coogan et al., 2014), ocHoBaH Ha pa3geneHum
Al mexgy CoCywecTBYOLWMMA ONIMBUHOM W LWIMNWHENbD U MNO3BOMSET OUEeHUTb
TemnepaTypbl KpUctannmsaumm marm.

B aTon pabote 6bIn10 n3yyeHo 4 BynkaHa BoctouHoro BynkaHuyeckoro ®poHta Kamyatkm
(Copenbin, KapbiMcknii, ABa4nHCKMIA, KOHYC 3aBapuukoro). C nOMOLLbI0 MUKPO30HAa BbINo
npoaHanuanposaHHo ~100 nap onueuH (Fos4-01) — wnuHenb (Cr# 0.4-0.8). PaccuntaHHble
TemnepaTypbl KpucTannusaumm Haxogatca B npegenax 1100-1160° C v He nokasbiBaloT
3HaAYUTENbHOM KOppenaumMm C HOMEPOM OfnMBMHA. JTO TOBOPUT O TOM, u4TO
KpucTannusaumsa marm npoxoauna npakTUYecku npu OAMHAKOBOW TemnepaType, 4To
BO3MOXHO NpU KpucTannusauuu, Bbi3aBaHHOM ferasaumen H20 npu manom pasneHun.
Hawwn pesynbTaTbl nokasbiBalOT HU3KME TemnepaTypbl KpucTannusauum marm
oTHocuTenbHo marm MORB (1150-1270° C) u LIP (1150-1485° C) (Coogan et al., 2014),
YTO MOXeT OblTb CBA3AHO C OXMAXAEHWEM MAHTUMHONO KNWHa cybayuupytowen
OKeaHM4eCcKou MrnTon.

OCOBEHHOCTH YCNOBMN PYLOOOBPA30OBAHMA MECTOPOXOEHWA LOBPOE
(EHUCENCKNU KPAX) MO JAHHBIM TEPMOBAPOIEOXMINU

HekpacoBa H.A., CunbsaHoB C.A., bypHakoBa [0.B. (C®Y, KpacHosipck )
natalja_nekrasova@mail,ru Ten.:+79835032330

NccnepoBaHbl M TUNN3MPOBaHbl  (ONiOMAHBIE BKITKOYEHUSI B XKUITbHOM  KBapLe
mMecTopoxaeHus [Jobpoe CoBeTckoro pyaHoro ysna B EHucenckom kpsike. OnpegeneHsl
TepmobaporeoxumMmmnyeckne napameTpbl rmapoTepmarnbHOro niomga Tpex BELLECTBEHHbIX
KOMMNNEKCOB pyA - TeMmnepaTtypbl 06LEeNn roMoreHm3aumm, 3BTEKTUKN U NNaBneHns nbaa,
TemnepaTypbl YaCTUYHOW FOMOreHM3auun 1 nraefeHnsa B ra3oHaCbILWEHHbIX pacTBopax,
coctaB rasoBon pasbl. KBapueBo-XunbHble o0b6pasoBaHus MecTtopoxaeHusa [lobpoe
dopMMpoBannMCb U3 reTeporeHHoro pacteopa npu MmMHUMarneHbIXx Temnepatypax ot 180
Ao 362 C° c yyacTMeMm BbICOKOCOSMEHbIX (rongoB, NPeMMyLeCcTBEHHO COAepKaLlmX
xnopuabl Mg n Na, B M3MEH4YMBbLIX YCMNOBUAX MIIOTHOCTU U faBneHuda. asoBas ¢asa
MUHepanoobpasywwero dniovaga MMeeT  YrieKMcrnoTHO-a30T-MeTaHOBbIN  COCTaB, C
MOBbILIEHHOW MMAOTHOCTBIO ABYX MOCMEeAHUX, MNpU  OTCYTCTBMM MOHOKOMMOHEHTHbIX
npeacrtasutenen. NpoBeaeHo conocTaBreHne napameTpoB rMapoTepManbHoro dpnonga
30M0TOPYAHbIX O6BEKTOB pernoHa.

NMPOYHOCTb U CTPYKTYPA PA3PYWEHNA OBbIKHOBEHHbBIX XOHOPUTOB

Hukutnun C.M., (OO0 «JIC KAM»), CkpunHuk A.A. (TEOXU PAH), KopoTtyeHkoBa A.
(TW YpO PAH), Pymauuk M.M. (OOO «Menutak»), XaHuH B.A (OO0 «MenuTtak»)

PaccmaTpuBaloTca BONPOChI MHTeprnpeTaummM AaHHbIX onpeaeneHns NpoYHOCTU U
Aecdopmauunn 06bIKHOBEHHbBIX XOHOPUTOB C UCMOMNb30BaHNMEM KOMMIIEKCa MCMblTaTeNbHbIX
cuctem ( ZWICK Z250, MTS-815, LFM-50 walter+bai AG, ctangapt EN ISO 6892-
1:2009B) 1 06pa3uoB pasHbix pa3mepos (10....50mm).
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B cBasn ¢ ob6ocHoOBaHMeM Bblibopa OOOOLLEHHBIX KPUTEPUEB MPOYHOCTMH,
MaKCMMarnbHO OTBEYaloLLMX COBPEMEHHbIM MpPeacTaBreHnsM O npoueccax paspyLlieHus
BHE3EMHOr0 BeLecTBa Ha pasHbIX CTagmsax obpasoBaHUSA 1 3BOMOLNN KOCMUYECKUX TeN,
MeTo4aMn ONTUYECKON M 3NEKTPOHHOM MUKpOCKonun Ha npubopax Olimpus, VEGA 3 LMH
C CMCTEMOMN PEHTrEHOBCKOro 3HeprogmcnepcuoHHoro mukpoaHanusa Oxford Instruments
INCA Energy 250/X-max 20, Phenom World XL, BbINOfIHEH CPaBHUTENbHbLIN aHanu3
CTPYKTYPbl paspyLueHusi, (oopMbl U XMMUYECKOrO COCTaBa pasHbiX (bpakumi NpoayKTOB
ApobneHna meteoputoB Llapes, Ghubara n SAU-001 n nx saeMHbix aHanoros — rabopo u
agnabasa.

YCTaHOBMEHHbIE CUCTEMHbIE OCOBEHHOCTU MPOSBNEHNA OCHOBHbIX MEXaHU3MOB
TPELMHHOIO paspyLLeHns 3aknoyarTes B auddepeHumnansHon akTuBmM3aumm CoBUrOBbIX
N OTpbIBHbIX TpewwmH. [locrnegHee  nos3BonseT OOBLACHUTL YCNOBUS arperauun u
YCTOMYMBOCTM MUKpPOYaCTUL, pasHbiX ¢pakuuin, oBOCHOBaHHO BbIOpaTb KpuTepun
NMPOYHOCTU N ONpeaeriMTb UX YUCNEHHbIE NapamMeTpbl B TEPMUHAX BHYTPEHHErO TPEHUS U
cuenneHus.

PasHasa cTteneHb YCTOMYMBOCTU 3fIEMEHTOB CUCTEMHOW HapyLUEHHOCTU BellecTBa
npy 93TOM onpeaensetr AMHAMUKY paspylweHnss meTeopuTa. YaapHble opmbl
peanuayloTcs Ha YOHe CTaTUYeCKMX NPOLECCOB paspylleHuUs maTepuarna npu BCKPbITUK
NOKanbHO YCTOMYMBBLIX BHECUCTEMHbBIX arperaTtoB MWUKPOYacTuL, C MWUKPOCTPYKTYpPON He
COOTBETCTBYHLEN 0OLLEMY TEKTOHUYECKOMY MfiaHy M NO3BOMAKOLEN paccMaTpuBatb UX
KaK penuKToBble, OTHOCSLMECS K PaHHUM CcTagusm oOpas3oBaHMs KOCMWUYECKMX Ten.
TakoBbIMM MOXHO CYMTaTb, HaNPUMepP COBOKYMHOCTWN arperatoB MUKpocdepysi, KoTopble
BCKpbITbl TPELLMHAMK NpY paspyLleHnn meteopuTa Llapes.

BNMMAHVME ABTOCMELWEHMA MNPUMUTVMBHOM MAIrMbl U MNPOW3BOOHbLIX
PACINABOB HA YCIIOBUA CTABUNIBHOCTU U NMPOMNOPLUNU KPUCTAITTIM3ALMN
WNMHENWOA (MOOENMPOBAHWME MO NPOMPAMME COMAGMAT-5.3)

Hukonaes I'.C. (FEOXU PAH), ApuckuH A.A. (lF'eon.cp-m MI'y, FTEOXU PAH),
BbiukoB K.A. (Feon.cp-m MI'Y), Bapmuna I'.C. (FEOXU PAH)
gsnikolaev@rambler.ru, Ten.:(495)939-7003

BeinonHeHo nipu ¢puHaHcosou noddepkke PH® (epaHm Ne 16-17-10129)

HauvHas c¢ pabotbl (lrvine, 1977), ana oObACHEHMs npupoabl XPOMUTUTOB B
pacCnoeHHbIX NHTPYy3nBax npvBnekaeTcs MexaHu3M aBTOCMeELLEHNs
BbICOKOMarHesmanbHblX Marm C  0Oonee  HM3KOTEMMepaTypHbIMM  pacnsiaBamu.
eonornyecknn cueHapui noAoOHbIX MNPOLECCOB Mpegnonaraet uHbekuun 6Gonee
NPUMUTUBHBIX MarM B YaCTUYHO 3aKpUCTanfM30BaHHble KymynaTtbl. TepMOAMHaMNYECKNI
aHanu3 Takoro B3aMMOOencTBMS npuBen MpearHa K BbiBOAY O pacLUMpeHMM nons
CTabunbHOCTM WNMHENMA4a — OTHOCUTENbHOrO OB6OMX KOMMOHEHTOB, OLHAKO 3TU
coobpaxeHnss He MnogKpensnieHbl OLUEHKaMM KOHKPEeTHbIX napameTpoB npouecca. C
nomowbto nporpammel COMAGMAT-5.3 npoBefeHO MoAenvpoBaHue KpucTannusauum
ynbTpaocHoBHoro pacnnasa (19% MgO), npeasioXXeHHOro B KayecTBe UCXOL4HOW Marmbl
Bywsenbackoro komnniekca (Wilson, 2015). 3atem npoBOAUNMCE OLEHKN YCrOBUN
HaCbILLEHNST XPOMUTOM rMOpUOHbBIX pacniaBoB, OTBEYAKOLMX CMELLEHNIO 3TOr0 UCTOYHMKA
n npousBogHoro pacnnasa nocne 40% ero kpuctannusauuu. [lokasaHo, uTO
aBTOCMELUEHNEe [OEeNCTBUTENbHO NPUBOAUT K MNEPECLILEHNIO TMOPUAHBLIX CUCTEM
xpomutom. [pn 3TOM M3BbITOMHOE KONMMYECTBO LWNuHenuga (npu Bo3Bpate Ha OI-Sp
KoTekTuky) coctasnsiotT Tonbko 0.06-0.08 macc.%, 4TO SBHO HegocTaTovHO Ans
PopMUPOBaHNA PYAHbLIX KOHLEHTpaLUni.
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SKCMEPVMEHTANIBHOE WCCNELOBAHME B3AMMOAENCTBU/A B CUCTEMAX
AHKEPUT-TIMPUT U AHKEPUT-OJINBUH-TTMPUT MNP PT-MAPAMETPAX BEPXHEW
MAHTNA

HoBocenos U.[1. (MM CO PAH, I'T® HI'Y), batanesa H0.B.,

MNanbaHoB KO.H.,bop3nos KO.M. (MM CO PAH)

|.Novoselov@g.nsu.ru Ten.: 8 (953) 889 14 33

UccnedosaHue 8bIMosiHeHo 3a cdyem epaHma Poccutlickoeo HayyHo20 ¢hoHOa (npoexkm Ne
14-27-00054).

OKcnepuMeHTanbHoOe MoaenMpoBaHne B3auMOAENCTBUA aHKEPUT-MUPUT U aHKEPUT-
OJIMBUH-NMMPUT NPOBELEHO Ha MHOrornyaHCoOHHOM 6ecnpeccoBoM annaparte BbICOKOro
AaBneHus «paspesHas cgepa» npu gaesneHun 6,3 [MTla, B TemnepaTypHOM WHTepBarne
1050-1550°C n pnutenbHocTax 20-40 4. B cucteme aHkepuT-nuput npun T<1250°C
yCTaHOBMEeHO ob6pa3oBaHMe nNMppoOTMHA B accounauum C  AOSIOMUTOM WU MUPUTOM
(xtmarHe3uT), a npu BGonee BbLICOKMX TemnepaTtypax — opMmpoBaHue kKapboHaTHOro u
Cynb(MAHOro pacnnaBoB. JKCMEPUMMEHTaNbHO MNPOAEMOHCTPUPOBAHO, YTO CHMXEHME
KOHLIEHTpaumu Xenesa B cunukatax n kapboHatax NnpoucxoauT NyTEM IKCTpaKUuUM xernesa
B Cynbcua n NpMBoauT K 06pa3oBaHM0 NMPPOTMHA UNKN CyNbUOHOro pacnsaBa cocTaBa
Feo,77-1,05S, a Takke kpuctannusauuu rpadpura. Bsammogencreme aHkeput-onMBUH-NNPUT
npun T<1250°C npmeoanT K 06pasoBaHUO NMMPPOTUHA B accounaumm ¢ guoncugom, Ca-Mg-
kapboHaTamn, onuBMHOM, rpadutoMm u nuputoMm. [llpu T=1350°C ycTaHOBMEHO
dopMmupoBaHne kapboHaTHOro W Cynb(UOHOINO pacnnaBoB, COCYLECTBYHOLWMUX C
OJIUBUHOM W rpacpuToM. SKCNEepUMEHTANbHO YCTaHOBIEHO, YTO NPOLECChI, NOTEHUNanNbLHO
npoucxoasilime B CUNMKATHOW MaHTUM C Yy4acTUEM Cepo- W  yrnepoacoaepalumx
MUHEeparnoB, COMNPOBOXAATCA reHepaumen cynbduaHbIX U KapboHaTHbIX pacnnasos,
9KCTpaKumMen xenesa u3 cunuvkaToB M KapboHaToB cynbduaHbIMM ha3amu, a Takke
obpasoBaHMeM anieMeHTapHOro yrnepoga (rpagura).

TEPMOJMHAMWYECKWE CBOWCTBA MPUPOOHbLIX MENUITUTOB
Oropoposa J1.MN., Npnuenko KO.A., Buracuna M.®., KceHodoHTOB [1.A.,

Menb4akoBa J1.B. (2eos1. p-m MIY)
logor@geol.msu.ru Ten.: 8 (495) 939 13 49

Hanbonee BaXHbIMM U CaMbiMX PACMPOCTPAHEHHBIMU MWHEpanamu rpynnbl MENUIMTOB
ABNSAOTCA refieHNT U OkepMaHuT. Hannune HagexHblX TEpMOANHAMUYECKNX KOHCTaHT Ans
3TUX MUHeparnoB HeobxoaUMO AN MOAENUPOBaHUS YCNOBUIA 0Bpa3oBaHNA MENUUTOB B
npupode, ONs onpeaeneHus nonen yCTOMYMBOCTU LiNakoobpasywmx cmecen M ans
onTUMM3auMM NapaMeTpoB CUHTE3a OGUOKepaMuKm Ha OCHoOBe okepManuTa. [MpoBegeHo
KanopumeTpuyeckoe wu3lydyeHue MnpupoaHbIX MENUNUTOB OKEePMaHMTOBOrO COCTaBa
(Ca1.sNao.2)(Mgo.7Alo.2Fe?*0.1)Si207 (06p. 1), (CaisNao.a)(Mdo.sAlo.aFe?*0.1)Si207 (06p. II),
(Cai.sNao.4)(Mgo.sAlo.sFe?*0.2)Si207 (06p. 1), n renennta Caz.o(Mdo.sAlo.6)[Si1.4Alo.607] (06p.
IV). MeTtogom BbiCOKOTEMMNEPATYPHON KanopuMMeETpUM pacTBOPEHUA B pacnnase
2Pb0O-B203 npu TemnepaTtype 973 K onpegeneHbl aHTanbnnn obpasoBaHns N3 31EMEHTOB
nccnenoBaHHbIX MUHepanos: -3795.8 + 4.1 (I); -3753.1 £ 5.2 (ll); -3735.3 + 3.7 (ll); -
3929.2 + 3.8 (IV) kx/Monb. Ha ocCHOBaHWW AaHHbIX MO PaCTBOPEHWUIO MPUPOOHbLIX
MENUANTOB pacCYUTaHbl 3HAYEeHUsI AHTanNbnNuMM obpasoBaHWA OKepMaHuTa, reneHvTa u
antoMOoOKeEpPMaHUTa TeopeTU4ecknx coctaBoB. [na pacyeta aHeprun [mbbca 3HayeHus
CTaHOApPTHbIX 3JHTPOMUIA OKEpMaHuUTa W refieHuTa 3aMMCTBOBanM B OpPUrMHanbHbIX
paboTax; OTCYTCTBYWLLYIO B nutepaType BenuumHy S°(298.15 K) anomookepmaHuTa
OLueHMBaNM C UCMNOMb30BaHMEM 3HaYeHWA BKNagoB (S-V) OKCMAOB, y4uTbiBas
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KoopAMHaUMIO KAaTUOHOB B CTPYKTYpPe MuUHepana.

OHTAIIbMNMN  OBPA3SOBAHUA TIPUPOOHbLIX HATPUEBBIX AM®UBOJIOB —
PUBEKNTA N MATHE3VOPUBEKNTA

Oropoposa J1.M., Kucenesa U.A., BuracuHa M.®., N'puueHko K0.[.,
MenbyakoBa J1.B. (eeosn. ¢gp-m MIY)
logor@geol.msu.ru Ten.: 8 (495) 939 13 49

OnpepeneHve TepMOAMHaMWYECKUX CBOWCTB PUBEKUTOB BLIMOSMIHEHO B paMKax LMKa
nccnenoBaHM - KanbUMEBbLIX, MarHe3marnbHO-XenesucTblX M  LEenoYHbIX amMdunbonos.
N3yuyeHo gBa obpasua: obp. (1) - n3 30H amubonmsauum B XenesopyaHbiX Toswax
MECTOPOXOEHUSA Kymyna (LeHTpanbHbIn KasaxcTtaH), npeacTaBneHHbIn
rpyboBONOKHUCTBIMU NaparnnenbHo-WeCcToBaTbIMK arperataMmu cepo-ronybosaToro uBeTa,
n obp. (ll) n3 pubekntoBbix cnaHues Kpusoro Pora (YkpauHa), npencraBneHHbIN
napanfenbHo-ecToBaTbiMi — arperatamm 4epHoro ugeta. Xumuyeckme opmynbl
n3y4eHHbIX aM¢punbOonoB, paccyMTaHHble NO AAHHBIM PEHTrEHOCNEKTParbHOro0 aHanmsa Ha
46 3apsgoB, umetoT BuA: Nazo(MgzsFe?fosFed*15Al05)SisO22(0OH)2 (1) n Nazo(Mgo.o
Fe?*2.1Fe® 1.0Al0.1)[Sis022](OH)2 (Il). Mo cocTaBy B COOTBETCTBUM C HOMeHKNaTyporn MMA
(IMA 2017) obpasey, (I) aBnaeTcsa marHesamnopubekntom, obpasel (lI) — pubekutom. Ha
MUKpokanopumeTpe TuaHa-KanbBe MeTOAOM  BbICOKOTEMMNEpPATYPHOW pacnfiaBHOM
KanopumeTpum pacTBOPEHUS MOMy4YeHbl SHTanbnuu obpas3oBaHWs W3  3NEMEHTOB
N3y4yeHHbIX HaTpueBbix amdpunbonos: AH%(298.15 K) = -10791 £ 10 kdx/monb (I) u -
10261 £ 11 kx/monb (II). QHTanbnNm obGpasoBaHMs U3 3NEMEHTOB KpamHUX YrIEHOB
N30MOpP(HOro psaga pubekut — MarHesanopubekuT Oblnn MonyyYeHbl Ha OCHOBaHUU
9KCNepUMEHTanbHbIX [AaHHbIX MO PAaCTBOPEHWUO U3yYeHHbIX amdpubonos 6nn3kMx
coctaBoB: -10027 + 12 k[x/monb n -10678 = 10 k[k/MOfb, COOTBETCTBEHHO.

AJIMASOOBPA3YIOWME CPEObI N MEXAHU3Mbl KPUCTAIINTU3ALINA AITMASA B
NIMTOCHEPHOWM MAHTUW.

ManbaHoB KO.H. (MM CO PAH)

palyanov@igm.nsc.ru; Ten.: 8 (913) 470 99 77

Paboma ebinonHeHa 3a cdem gpaHma Pocculicko2o Hay4yHo20 ¢poHOa (npoekm Ne 14-27-
00054)

OKcnepuMeHTanbHble  UCCnegoBaHWs  NPOLECCOB  KpucTannuMsaumm — anuasa
nposegeHbl npu KoHTponupyembix P-T-fO2-X napameTpax B pasfuyHbiX CUCTEMAaX,
MOZenupylwWnx npupoaHble anmasoobpasywme cpedbl, BkNo4vas KapboHaTHble,
CcunuKaTHble, cynbduaHble, XNopuaHble U MeTanfnyeckme pacnnasbl, a Takke dnouabl
cuctembl  C-O-H-N-S. YcTaHOBNEHO, 4TO YCNOBWUS KpucTannuMsaumm anmasa U
mMeTactabunbHoro rpacduta 3aBUCAT OT cocTaBa cpeabl W onpegenstwtca P, T
napameTpamun 1 KWHETUKOM npoLeccos. Mo akcnepnMeHTanbHbIM AaHHBIM B MHTEpBane P-
T napameTpoB o06pa3oBaHus BOMbLUIMHCTBA MNPUPOAHbLIX anmMasos (4-6 Mla, 900-1500°C)
anmasoobpasyowmmn cpegamum asnsotca H20 n C20-copepxalume ynbTpallesniodHble
KapboHaTHble 1 kKapboHaT — cunukaTtHble pacnnasbl, H20-C20 dntonabl 1 meTannuyeckue
(Fe, Ni, Co) pacnnasbl.

MpoBeneHbl 3KCNePUMEHTLI MO MOAENNPOBaHMIO NpoLEeccoB obpa3oBaHus anvasa.
PaccmoTpeHbl criegylowime MexaHu3Mbl: CUHTE3 U3 rpadmta, nepekpucTannusauus,
CHMXeHMe TeMnepaTypbl, 3BOMOLMNA COCTaBa cpefbl U pefoKe B3anmogenctemsa. CaenaHa
OLEHKa WX BO3MOXHOMO MPUMMEHEHUS NpW aHanu3e CcueHapueB MPUPOLAHOro
anmMasoobpa3soBaHus.
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POCT U CBOWCTBA KPUCTANNOB AJIMA3A, CUHTESMPOBAHHbLIX B CUCTEMAX
HA OCHOBE MAI'HUA

NanbsHoB 10.H., bop3doe FO.M., Kynpusinoe U.H. (MM CO PAH)
palyanov@igm.nsc.ru; Ten.: 8 (913) 470 99 77

Paboma ebinonHeHa 3a cdyem egpaHma Pocculicko2o Hay4Ho20 ¢hoHOa (npoekm Ne 14-27-
00054).

KomnnekcHble nccnegoBaHusa Mo Kpuctannusaumm 6e3a30THbIX U NerMpoBaHHbIX
anmasoB NpoBeAeHbl B yNbTPaBOCCTAHOBMNEHHbLIX cucteMax MgtX-C (X=Si, Ge) ¢ uenbto
NonyyYeHnst KpUCTansoB C ONTUYECKU- U MarHUTHO-aKTUBHbLIMU KPEMHUN-BAKaHCUOHHbIMU U
repMaHUN-BakaHCUOHHbIMW LIEHTpaMn, NPeacTaBNAWMMN  MHTEpPeC AN KBAHTOBOM
nHdpopmatukn. OnpegeneHo enusiHne P, T napameTpoB (6,5-7,5 GPa, 1500-2200°) Ha
NpoLEeCChl KpUcTannusaunm, peanbHyro CTPYKTYpY M CBOMCTBA animasa. YCTaHOBIIEHO, YTO
CKOPOCTb poCTa anmMasa MNoYTW 3KCMOHeHUMansHo 3aBuUcUT OT T n uameHsaetca ot 10
MkM/4ac (1500°C) pgo pekopgHbix 40 mm/yac (2200°C). OnpeneneHbl 3aKOHOMEPHOCTU
pocTa anmasa, UsmeHeHns Mopdonorum n aedekTHO-NPMMECHOTO CoCcTaBa KpUCTanmnos B
3aBMCUMOCTU OT cooTHoweHun Mg/Si n Mg/Ge B cpefie kpuctannusaumm. B cucteme Mg-
Si-C yCTaHOBMEHO 3anuTakcuanbHOE HapacTaHuMe MyacCoHuTa Ha rpanu {111} anmasa.
CnekTpockonuyeckne uccrneaoBaHus NoATBEPAUNIM NEerMpoBaHWe KpUCTannoB anmMasa
NpUMEecsaMn KpeMHUS U repMmaHus. [MpoBefeHbl 3KCNEePUMEHTbI MO CUHTE3y anMasos,
nervpoBaHHbiX M3otonamu °Ge, 3Ge u “Ge, [OokasbiBalLWMX ydyacTve repMaHus B
CTPYKTYp€E COOTBETCTBYIOLLMX LIEHTPOB.

OCOBEHHOCTU PACMPEOENEHNA 3NEMEHTOB-MPUMECEN MEXKOY ®TOPWAHO-
KANNbUMEBBIM U TPAXUPNONNTOBBLIM HECMECUMbIMW PACTTNNABAMU

MNMepetsikko U.C., CaBuHa E.A. (UIF'X CO PAH), KotenbHukos A.P., Cyk H.U. (MOM)

pgmigor@mail.ru; kotelnik@iem.ac.ru
Paboma ebinonHeHa ripu nodoepxxke epaHma POPU Ne 16-05-00518

Ha ycTtaHOBKe BbICOKOro rasoBoro gasnenusa B npucytcteumn 10 mac.% BoAbl NpoBeneHo
nnaeneHve Tpex npob oborawieHHblx Ca n F Tpaxupuonutos. [MonyyeHa >XMAOKOCTHas
HECMECMMOCTb C pa3deneHMeM Ha CunukaTHbInG n  ptopmngHo-kanbumesbin (F-Ca)
pacnnaebl. [lo pgaHHbiM  LA-ICP-MS B F-Ca pacnnaBe KoHueHTpupytoTcs REE
(HREE>LREE), Y, Sr, P n Th. Cnektp koadduumeHtoB pacnpegenexHms Kd REE n Y
mexgy F-Ca n cunmkaTHbIM HECMECUMbIMUM pacnfiaBaMy UMeeT MakcuMmyMbl anss Eumn Y, a
TaKke BOrHyTyto copmy W-tuna B nepson (La-Nd) n yetBepton (Er-Lu) Tetpagax. lNMpu
1250°C n 5.5 kbap F-Ca pacnnaB cogepxan 3HauuTenbHble npumecn O, Si un Al C
NMOHMWXeHNemM TemnepaTypbl U gaeBneHuss go 900°C m 1 kbap u3 F-Ca pacnnasa
Kpuctannuaoarncsa ioopuT.

KWHETUKA BSAMMOOENCTBNA BOOOPOJA C BA3ANIbTOBbLIM PACMNIABOM
MepcukoB 3.C., Byxtusapos I.I'., Hekpaco A.H. (MOM PAH)

persikov@iem.ac.ru, pavel@iem.ac.ru, alex@iem.ac.ru, Ten.: 8 (49652) 2-50-58
(Paboma ebironHeHa rpu ¢puHaHcosoU noddepxxke npoepammbi [pesuduyma PAH Ne 19).

Ponb BOAOpOOa B NPUPOOHLIX npoLeccax qpessblqatho MHOFOO6pa3Ha n B nocnegHmne roabl
npuBNEKaeT Bce fbonbliee BHUMaHME neTposioroB 1 reoOXmMMmnKoB. B npoaosnkeHne Hallnx
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paHHUX UccnegoBaHMn NPOBEAEHO IKCMEPUMEHTANbHOE U3YYEeHNE KMHETUKN U MEXAHU3MOB
B3aMMOAENCTBMA B cuMCTeMe Boaopoa-6asanbToBbi pacnnas nNpu gasneHun sogopoda 100
Mla n Temnepatype 1250 °C. YCTaHOBMEHO B KMHETUYECKUX OMbITax, YTO HECMOTPS Ha
BbICOKMI BOCCTaAHOBMUTESNbHLIN MNOTeHUMan cuctembl Hz - pacnnas, peakuum OKUCIEHUSN
BOOOpOAa M nosiHoro BocctaHoBneHus okucros Fe, Ni, Co B pacnnaee He nayT 0o koHua. B
pesyrnbTaTe UCXOOHO rOMOreHHbIn 6a3anbToBbIA pacniaB CTAHOBUTCHA reTePOreHHbIM, B HEM
obpasytotcs HoBble asbl: H20, Hebonbwwne meTannuyeckne obocobneHns pasHon
CTPYKTYpPbl, KpUCTannbl BbICOKOMAarHe3nanbHbIX OJSIMBUHOB U  MUPOKCEHOB. JTOT
YCTaHOBIEHHbIN 3KCNEPUMEHTANbHO (bakT BMOSIHE COrfacyeTcs ¢ NPMpPOAHbIMU AAaHHBIMU O
Haxogkax HebonbLUMX KONMYecTB MeTannuyeckon dasbl, U npexne BCEero xenesa u ero
CNNaBoB C HMKeNeM u KobanbToMm, B MarmMaTtuyeckux nopogax pasHoro coctaBa U reHesuca.
XapakTepHo, YTO MHOrMe OCOBEHHOCTM BKIOYEHUI MeTannmyeckon asbl B MarMaTn4eCcKmnx
nopogax (pasmepbl, MOPOCTPYKTypa, COCTaB) XOPOLLUO COOTHOCATCA C HabniogaembiMn B
NpoBeAeHHbIX 3KCNepuMeHTax.

PACNPELENEHVE YACTUL, METANTIMYECKOIO XEJTE3A B BA3AJIbTOBOW NABE —
NyTb K ONPEAENEHNIO MACCBHI MNMAHETBI — UCTOYHMKA YACTUL, XXEJIE3A.

MNeuyepckun A.M. (M®3 PAH), KazaHckuu A.1O. (2eon. p-m MI'Y, F'MH PAH),
Mapkos I'.I. (M®3 PAH)
diamarmp@gmail.com, Ten. 8 (499) 2549105

B 6a3anbToBoit naBe (yaenbHbli Bec 2,6 r/cM3) JOMKHO NPOUCXOAUTb OCedaHue YacTul,
MeTannmM4eckoro xenesa (yaenbHbiit Bec 7,87 r/cm3). ONa aKCnepuMeHTanbHOro n3y4yeHus
Takoro npouecca oTobpaH psa BepTUKanbHbIX pa3pe3oB 6a3anbToBbIX JTaBOBbIX MOTOKOB
(*Kombonok, Manbin EHncen, Tonbauumk), npoBegeH TEPMOMarHUTHbIN aHanM3 obpasuoB.
PesynbTatbl nokasbiBalOT, YTO, CBEPXY BHW3 B paspese MNoToKa pacTeT KOHUeHTpauus
MEeTannmMyeckoro xenesa. OTo no3sonseT no cgopmyrne CTokca Ans CKOPOCTU ocedaHus
YacTuy B rfliaBe pewunTb obpaTHyl 3agady - paccuutatb mMaccy 3emnu. [Npu Hanuyuu
06pa3LoB BHE3EMHbIX MarmMatMyeckux nopop Tuna 6as3anbToBbIX JlaB MOXHO TEM Xe
nyTeM OLEHUTb Maccy NfiaHeTbl — UICTOYHMKA YacTUL, XXenesa Bo BHe3eMHbIX 6a3anbTax.

BIIMAHWE OABINEHNA HA ACCOLUNALIMN Na-Ca CAPBOHATOB

NMopnbopoaHukoB U.B., PaweHko C.B., ApecdbeB A.B., llaukun A.®., Jlutacos K.[.
(MM CO PAH)

podborodnikov@igm.nsc.ru Ten.: 8 (383) 333 26 00

Paboma ebinoniHeHa ripu rnodoepxxke epaHma PO®U Ne17-05-00501

OKCrepuMeHTanbHO  YCTaHOBMEHbl  credylolme  paBHOBECHble  cybconuaycHble

accoumauum B cucteme Na2COs-CaCOs. INMpu 6 IMa (Shatskiy et al., 2013c):
e Na2COs3 + NasCa(COs)s (T <1200 °C)

NasCa(CO3)3 + Na2Casz(COs)4 (T < 1200 °C)

Na2Cas(COs3)s + CaCOs (Arg) (1175 < T <1300 °C)

Na2Cas3(CO3)s + Na2Cas(COs)s (T < 1175 °C)

Na2Cas(COs3)s + CaCOs (Arg) (T <1175 °C)

Mpwn 3 IMa (Podborodnikov et al., 2018, in press):

Na2COs + Na2Ca(COs)2 (T = 850 °C)

Na2Ca(COs3)2 + Na2Cas(COs)4 (T = 850 °C)

Naz2Cas3(COs3)s + CaCOs (Cal) (975 < T <1000 °C)

Na2Cas3(COs3)a + CaCOs (Arg) (T <975 °C)

Na2COs + Na2Cas(COs3)s4 (T < 825 °C)
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Mpun 0.1 NMa (Cooper et al., 1975):
e Na2COs3 + Na2Ca(COs)2 (335 <T<725°C)
Na2Ca(COs3)2 + CaCOs (Cal) (400 < T <813 °C)
Na2Ca(CO0s3)2 + Na2Caz(COs)s3 (335 < T <400 °C)
e Na2CO3 + Na2Caz(COs3)s3 (T < 335 °C)
Naz2Caz(COs3)3 + CaCOs (Cal) (T <400 °C)
Kpome aToro, nokasaHbl TBepaodasHble peakumMm C MOHWKEHWEM AaBIIEHUs B CUCTEME
Na2CO3-CaCOs, 6 — 3 [Tla:

NasCa(CO3)3 — Na2COs3 + Na2Ca(COs)2 (2)
3NasCa(C03)3z — 5Na2CO3 + Na2Cas(CO3)4 (2)
2NasCa(CO3)s + Na2Casz(COs)s — 5Na2Ca(CO3)2 (3)
Naz2Cas(CO3)s — Na2Casz(CO3)s + CaCOs (Arg) (4)
3 — 0.11Ma:

2Na2CO03 + Naz2Caz(C0Oz)4 — 3Na2Ca(COs3)2 (5)
Na2COs + 2Na2Ca3(CO3)s — 3Na2Caz(CO3)3 (6)
Na2Caz(CO3)s — Na2Ca(COs)2 + 2CaCOs3 (Cal) )
Na2Cas3(CO3)s — Na2Caz(COs)s + CaCOs (8)
Na2Ca(COs3)2 + NazCas(COs)a — 2Naz2Caz(COs3)s3 (9)

Peakuum 1-9, npoTtekaroT ¢ NOHMKEHMEM MOSIbHOrO 06 beMa KOMMOHEHTOB, PaCCYUTAHHOIO
no obbemMam 3fIEMEHTApPHON SYENKNM MNpu HopMarnbHbIX YycnoBusix. COOTBETCTBEHHO,
Na2COs3, Na2Ca(COs)2, Na:Caz(CO3)2 m CaCOs obHapyXeHHble BO BK/OYEHUSIX B
CBepXrNybuHHbLIX  anmasax, KUMOEPNUTOBLIX WU ONMBMHAX U3  KCEHONUTOB
AedopMNPOBaAHHbBIX TPaHaTOBLIX NIEPLIONIMTOB, MOTYT SIBMATLCS NPOAYKTaMU PasfnoXeHus
BbICOKOBapMyecknx MmHeparnbHbIX dpas, YCTaHOBIIEHHbIX 3KCNEePUMEHTarbHO.

MUKPOJMEMEHTHbIN  COCTAB U KINACCUDUKALMOHHBLIE — MPU3HAKK
XEJNE3HOIO METEOPUTA C CUITMKATHBLIMW BKITKOYEHUAMN MACITAHNHO

NMoHomapes [.C., (HI'Y), llutacos. K.[1., BaxaHn WU.C., MoagropHbix H.M. (MM CO PAH)
klitasov@igm.nsc.ru ten.: 8 (383) 333 26 00
Paboma ebinonHeHa ripu rnodoepxxke epaHma PH® Ne17-17-01177

B paboTe geTtanbHO onvcaHa MUHepanorns n MMKPO3NEMEHTHbIN COCTaB MUHEPAroB
XenesHoro meteoputa MacnsHuHO n obocHoBaHa ero knaccudukauusa. o cTpykType
MEeTEeOpUT OTHOCUTCH K TOHKOCTPYKTYPHbIM OKTasgputam. B meTtannuyeckon martpuue
BblAENSATCA KamacuT, TOHUT 1 wpenbep3unT. KpynHble BblAENEHUA TpounuTa cBs3aHbl C
CUMNUKaTHLIMU BKIMIOYEHUAMU, KPOME 3TOro ObHapyXeHbl pefkune MuHepansl — antaut u
pobpeenut. B coctaB CUNMKATHbIX BKIOYMEHWUA BXOASAT OMWMBMH, OPTOMUPOKCEH,
KNMUHOMUPOKCEH, Mnarvokrnas, anatut, Meppunnut, XpomuT U rpadput. [deTanbHbin
MUKPOSMEMEHTHBIA aHanu3 metarnna no3Bosfui OTHECTU MeTeopuT MacnsiHMHO K y3Kow
nogrpynne Pitts BHyTpu rpynnbl IAB, a Takke OTMeTUTb CXOACTBO C noarpynnov Udei
Station. O6e noAarpynnbl BKMAKYAT METEOPUTbl C CUSNUKATHLIMU BKIHOYEHUAMW U©
3aHMMaloT NMPOMEXYTOYHOE NOSIOXeHMEe Mexay nogrpynnamu sLL (HM3kue cogepxaHus Au
n Ni) n sLM (Huskue cogepxaHus Au n cpegHue Ni). CKOpOCTb OCTblBaHMS MeTeopuTa
MacnsHuHO no mMmeTannorpaguyeckum gaHHbeiM  coctaBnsget 30-60 °C/MnH. ner.
MNMonyyeHHble faHHbIE cornacyloTca ¢ obpasoBaHMeM BellecTBa MeTeopuTa MacnsHuHO B
pesynbTaTte ygapHoro cobbiTus, KOTOpOe MpuBENio K yAaneHu BHELIHEeN XOHAPWUTHO-
BUHOHaNTOBOW 060no4kn. 13 ocTtaBLlencst Yactn poauMTenbCKoro acteponga B pesynorate
nocnegywowmx 6onee Menknx ygapHbix cobbiTnin obpasoBanuce meteopuTbl rpynnbl IAB
(BKMKOYaA METEOPUTLI C CUNMKATHBIMU BKIIOYEHUSIMA) U BUHOHAUTbI.
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COBPEMEHHOE MWHEPAJIOOBPA3OBAHVE B XPAHWUIINWE TEKYLLIWX
XBOCTOB 30/1I0TOMN3BJIEKAKOLLEN ®ABEPUNKA

NMonosa H.A. (lTAO «[llonroc»), NobactoB B.M., MakapoB B.A. (U 4rul” CoY)
LbmO2@ya.ru ten.: 8 (923) 27 27 137

PaboTta BbinofHEHa Ha OCHOBaHWW MaTepuanoB COOpaHHbIX B Mpouecce NpoBeaeHUs
PEBU3MOHHbIX PabOT HA OOHOM U3 XBOCTOXPAHWIWLL 30510TOM3BIIEKaTeNbHON habpuKu.

Mo pesynbTatam nsy4yeHus xmmmama obopoTHbBIX BOG M Matepuana XBOCTOB AaHa OLeHKa
pacnpegeneHvs 30f0Ta WU COMNYTCTBYIOLLMX 3NIEMEHTOB B paspese 3anexu, rnokasaHa
HEOOQHOPOOHOCTb  pacnpedeneHns MeTtannoB c  rmybuHon. OnpegeneHsl  OpMbI
HaxoXaeHus 30M0Ta B XBocTax. YcraHoBneHo, 4to okono 30 % Haxoautca B OOMEHHbIX
dopmax. OueHeHo cogepaHne 30510Ta B 000POTHbLIX BOAAX.

Mpn n3y4yeHnn MmuHepanbHOro coctaBa XBOCTOB ObifT 0OHapyeH psg HOBOOOGpPa3oBaHHbIX
MUHEpanoB: TrnaBHbIM 00pa3oM runca, ckopoauTa, rMOPOKCUMAOB Xenesa, ¢asbl,
cofepxalume cypbmy, MblLLbSIK.

Ona oueHkn MacwTaboB nNpoxogAwmMX MNpPOLECcCOB MuHepanoobpasoBaHUA U KX
HanpaBneHHOCTU NPOBEeAEH PS4 SKCMEePUMEHTOB: B 0OOPOTHbIE BOAbI XBOCTOXpaHUNMLA
Ha onpefenéHHole cpokn (1-4 mecaua) nomewanucb obpasubl MWHeparnos (MUPUT,
apceHonupuT), MeTannoB (pTyTb, MeAb, 30510TO, XXENne3o) M HEKOTOpbIX ApYrux
COeANHEHUA W 3NEeMEHTOB (pe3nHa, cepa, rpaduT) C Uenbl BbICAXOEHUA HA HUX
HOBOOOpPa30oBaHHbIX has, HabnaeHUa TpaBneHns 1 T.4.

B pesynbTaTe npoBedEHHbIX 3KCNepuMeHToB cobpaH 6oraTbli Matepuar, KOTOpbIv
no3BonuT npoBecTn PU3NKO-XMMUYECKOEe MoLenvpoBaHue npoLieccos
MUHepanoobpa3oBaHNs B XBOCTOXPAHUIMLLE.

PACMNPEOENEHNA NTAHTAHOMAOOB MEXAOYWEEIIMNTOM N TMAPOTEPMAJIbHLIM
PACTBOPOM

Monosa 10.A., BbiukoB A.1O., MaTtBeeBa C.C.( 2eos. gp-m MIY)
julka_p@rambler.ru Ten. (495)9391239

KoadhdumumeHTbl pacnpegeneHs naHTaHOMAOB MeXAay LeennutoM U BOAHbIM pacTBOPOM
ObInn nccnepoBarbl Npyn Temnepatype 350°C n 100 °C 1 npu gaBneHUN HaCbILLEHHOIO
napa BoAbl. [looxod Kk paBHOBECWMIO OCYLLECTBRANCA CHM3Y K cBepxy. [lpn noaxope K
PaBHOBECUIO CHU3Y WCXOAHbIN pacTBOP He coAepxan JlaHTaHOMOOoB, pacTBOpeHue
Wweenuta npuBoguno K nepexogy B pacteop P33 u3 npupogHoro muHepana. [pu
noaxoae K paBHOBECUIO CBEPXY MCXoaHbI pactBop cogepxan 100 mkr/kr Bcex P33, B
X04e oOnbiTa KOHUEHTpauus cHwxanacb. [1pogormkMTenbHOCTb  OMbITOB  Obina
ycTaHoBneHa kuHetmdeckon cepuen. Ona 100 °C npousBoguncs CUMHTE3 Lweenuta C
pobasneHnem 100 mkr/kr Bcex P33. PesynbTatbl nccnegoBaHuMs No3BONUAN YCTAHOBUTb
Koa(pdUUMeHTbl pacnpegeneHvs psga naHTaHOMAOB ANs CUCTEMbl LLeenuT, KoTopble
okazanucb OnmM3kM K nuTepaTypHbiM AaHHbIM  (Raimbault, 1985). Wcnonb3oBaHue
KO3(pPUUMEHTOB pacnpeaeneHus naHTaHonaoB Mexay rmapoTepmManbHbIMU MUHEpanamm
N pacTBOPOM YBENUYMBAET BO3MOXHOCTM MCMOMb3oBaHWs P33 kak reoxmmumyeckmx
NHOMKaTOPOB yCrnoBuin 06pasoBaHus LWeenuTa COBMECTHO C APYrMMU MUHepanamu.

NOTEMJIEHWE HA MAPCE

A.M.MoptHOB (MIPU-PI'TPY)
a.m.portnov@mail.ru:8-495-361-74-62



AHanusbl n dpoto HACA cBnaeTenbCTBYIOT O TOM, YTO Ha Mapce B panoHe yuiernbs
MapuvHep WMPOKO pa3BuUTbl NPOLLECCHl TAaHUA KPUONMUTO30HbI MOLLHOCTbIO Bonee 12 km.
Mopdoriornyeckn aTo — NOTOKM PACcCOSoB (He 3amep3atolime nNpu HU3KOW Temnepartype),
rpaHanosHble obBanbl, rpsa3eBble cenesBble MOTOKU (CONMUAIIIOKLUMSA) PbIXNIOro rpyHTa.
KpacHouBeTHass Kkopa BblBETpMBaHMA GasanbToB, NponutaHa C NOBEPXHOCTU (aHanu3abl
MapcoxodoB) M Ha Gonblyo rMybuHy (NOTOKM B KPUO3OHE) cynbaTtamu n xnopugamm
HaTpUs U MarHus, MowHocTbio Gonee 1 km. [Ana obGpasoBaHuMsi OKCWOOB Xenesa u3
b6asanbta Tpebyetcsa He meHee 5000 TpunnMOHOB CBOOOAHOrO KMCMopoga, Boda WU
Tennbin knumar. MpucyTcTBue marremmta (yCTaHOBIEH MapCOXO4aMm U HaMu B opeore
Monuramckon acTpobnembl) CBA3aHO C MpOKanuMBaHMEM JIMMOHUTA MpU  nNageHuu
BO3MOXHOMO «TPEeTbEero» CnyTHUKA, KOrga BO3HWKNA KpynHenwas actpobnema y HOxHoro
nontoca. Marremut B opeone actpobnemMbl NO3BONSEeT OOBACHUTE NATHUCTO-MO3ANYHYHO
Mopdonornio MarimTHoro nond Mapca. Obunue cynbgaToB U XNOPUNOB HATPUS U MarHus
B KpacHouBeTax — CBUAETENbCTBO NPOMUTKU KPacHOLBETOB Npu rnobanbHOM HaBOAHEHUM
OT KocMmmuyeckoro yaapa B OkeaH (MoHWKeHue penbeda) KOxHoro nosntoca. Mopdonornsa un
OTCYTCTBME ramMmma- M MarHUTHbIX aHomanuin B panoHe rop Mapca (Onumn u gp.)
CBMAETENbCTBYET O TOM, YTO 3TO — NefsiHble ¢ 06NIOMOYHBIM KaMEHHbIM MaTepuanom
rMraHTCKMe 3amepslune rensepHble oOpa3oBaHus, Takke NoABEPXKEHHble OTTaMBaHUIO U
paspyleHunio, Kak B yllense MapuHep. O6bem Bogbl r. Onumn 5 MnH. kM3, 4TO
COOTBETCTBYET Macce BogoToka Bonru 3a 20 Teic. net. IameHeHus kpnonntosoHel Mapca
CXOOHbl C W3MEHEHUSMU KPUOMMUTO30HbI 3emnM B nepuog nocrnegHero (BHOPMCKOro)
noTenneHns Knumara.

TPW BOJTHbI KUCITOTHOCTW KAK ®AKTOP OPYAEHEHWNA

A.M.MoptHoB (MI'PU-MI'TPY)
.a.m.porthov@mail.ru: 8-495-361-74-62

Murpaumsi pygHbIX KOMMOHEHTOB OOycCrnoBfeHa KUCNOTHOCTbO — PYAOHOCHbIX
pactBopoB. .[lepBasi BOMHA _ KMUCIMOTHOCTM  QOPMUPYET  BbICOKOTEMMEPATYPHbIE
MECTOPOXAEHNA  C HW3KOKANMEBbIMM MeTacomMaTuTamu (CKapHbl W Tper3eHbl) npu
ObICTPOM  HenTpanu3aumm  «KOPOTKOXMBYLLMX»  KACNOT  (CONsSIHOW,  ¢pOoCOpHOWN,
nnaBukoBon,  OopHOW,  TeTpadTOpPOOPHON). Hentpanusauma  conpoBoXxgaeTcs
KOHUeHTpaumen nutocdunos (Sn, W, Be, TR, Th) npu nameHeHun BMeLLaOLWMNX nopoa.
BTopas BonHa KMCNOTHOCTM XapakTepHa Ans cpegHeTeMnepaTypHbIX MECTOPOXAEHUI 1
cBazaHa ¢ CO2. AHanum3bl XWNbHOrO KBapua W3 pya 3050TO-CepebpsHbIX M-HUI
MaragaHckon obnactn n CpegHen Asnm, nokasanu HepaBHoOMepHoe coaepxaHne CO:2 B
nonepeYHbIX paspesax pyaHbix xun. B 6e3pygHOM KBapue BKNHOYEHUS cogepxkat bonee
200 rpaMMOB yrnekncnoThbl Ha KMnorpaMmm pacteBopa. B pyaoHOCHOM KBapue BKIHOYEHUS
nmwenbl CO2 U pacTBOp B HUX pes3ko wenovyHon. M-e 3onota Kybaka Ha Ceepo-
Boctoke Poccun npeacrtaBneHo BETBAWMMUCA Xunamn, obpasoBaHHbIMK NpU B3pbiBe
CO:2 wu3 pactBopa. C notepen CO2 Kncnble pacTBOPbI CMEHSAKTCA LLENOYHbIMUY, BoraTbiMu
K, Na, Li. KanueBble meTacomaTuUTbl accounmnpyrotT ¢ opyaeHeHnem Au, Ag, Mo, Cu, Bi.
Ma30BbI AManMpu3M NPOSBIIEH TaKKe BepTUKanbHbIMKM Tpyb6amMu C okaTaHHbIM  PyOHbIM
BELLECTBOM B KMMNALWMX pacTBoOpax. Tak BO3HUKIM KBapL-NMPUTOBbLIE C 30510TOM U ypaHOM
KOHrnmomepaTtbl B pyAHbiX cTonbax yabekckoro mectopoxaeHus Koy-bBynak u  kBapu-
nupuToBble ranedHukn ButBatepcpaHa B HOxkHon Adopuke. TpeTbs BOMHA KUCNOTHOCTU
Xapaktepudyet «OTpaboTaHHbIN»  rMOpoTEPMarnbHbI  pacTBOp W MNposiBNeHa B
HU3KOTEMNepaTypHbIX GrIM3NOBEPXHOCTHLIX rMapoTepmanuTax ¢ 6aputom, peanbrapom,
aypunurMeHTaoM W KWHOBApbHO, KOrga Kucnopogcoepxawme oAbl okucnswT HoS B
H2SOa.
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HECMECUMMOCTb KAPBOHATHbLIX PACITJIABOB W PACIPEOEJIEHWE PEOKMX
SANEMEHTOB MEXY HUMW, SKCNEPUMEHTAJIIbHOE NCCJTIEAOBAHME.

Pacc W.T. (MFEM PAH), LLimynosuuy K.W. (M3M PAH)
rass@igem.ru Ten.: 8 (499) 230 84 22

MposegeHo 8 onbitoB nNpu 500 Mla Ha ycTaHOBKax BbICOKOrO AaBfieHUS C BHYTPEHHUM
HarpeBoM — rasocrtatax no cxeme: nnaeneHne npu 1000°C B TeyeHMe CyTOK C
nocnegymwowlen kpuctannmsauuen npu 650°C B TeveHne 7 cyTok M 3akankoun. VicxogHoble
HaBeckn cogepxann ~540 mr cmecwu NaPOs n CaCOs, B pasHbiXx npornopuusax c
pobaBneHnem B Kaxayk cmecb 55 mr NaF, 2 Mr waseneBow KMCnoThbl, 5 Mr Boabl U 6 Mr
cmecn okucrnoB La, Sm, Yb, Y, Zr, Ti, Nb. KatnoHHbin obmeH 2Na<->Ca wmexay
docpatom u Ca-kapboHaToM nNpuBOAUT K 0OOpa3oBaHWMIO LLENOYHOro KapboHaTHOro
pacnnasa. B obpasuax u3 Bcex amnyn MpPUCYTCTBYIOT MNYCTOThbl, YKasbiBaloLlMe Ha
Hannyne ceobogHoro CO2. MpoaykTbl ONbITOB M3 WUCXOOHbLIX CMECEN C OTHOLIEHMEM
Mon.% P20s5/CaO(CO2) po 0.25 copepxaT 3akaneHHbin Ca-kapboHaTHO-hocdaTHbIN
pacnnaB ¢ REE, a Takke menkne (<5mkr) 3epHa MWHeEpanoB LMPKOHWUS W Tpynnbl
neposckuta. Obpasubl n3 amnyn c oTHoweHneM P20s5/CaO(CO2) B UCXOOHbIX CMeCcHax
0.25-0.40 coctoaTt m3 Hecmecumblx Na-kapboHaTHoro m Ca-kapboHaTHo-thoccaTHoro
pacnnaBoB. Na-kapboHaTHbI pacnnaB cogepxut B cpeaHem 0.25 Bec.% TiO2, 0.36 -
ZrO2, po 0.31 — Nb20s5, HO He cogepxuT REE. docdaTHbIi pacnnas coaepxuT
noBbllWeEeHHble KOHUeHTpauum REE. [lpogykTbl OMbITOB M3 MUCXOOHbIX CMecen C
oTHoweHneMm P20s5/CaO(CO2) >1.4 coctoAaT u3  docaTHOro cTekrna, C BbICOKMMMU
KOHUeHTpaumsamm ZrOz, TiOz2, Nb20s 1 kpucTtannoB anatuTta, oboraweHHbix Na, F n REE.

OKCIMNMEPUMEHTAJIBHOE  U3YYEHME  PACTBOPUMOCTW  TIMPOXIIOPA B
PACTBOPAX NaF NMPW1 800°C, 170 — 230 MlNa

Peabkun A.®., KotoBa H.C. (MOM PAH)
redkin@iem.ac.ru ten.: 8 (496)-522-58-52
PO®U Ne 18-05-01001

N3yyeHa pacTBOPMMOCTb rMapoTepmMaribHO CUHTe3upoBaHHoro nupoxnopa (Pcl -
(NaCa)Nb20sF) npu ykasaHHbIXx T-P napameTpax B pacTtBopax, cogepxawmx 0.1 — 16
mNaF, oxBaTblBalOLLMX KaK rOMOreHHyto obnactb pacTBOpoOB, Tak n obnactb nongHon
HecmecumocTn B cucteme NaF-H20. [lonyyeHHble SKCnepuMeHTanbHble [OaHHble
MCMONb30BaHbl AN onpeaeneHnst OCHOBHbIX ¢opm nepeHoca Nb°* Bo TopMAHbIX
pacTBopax.

FMAOPOTEPMANbHBLIN CUHTES Ba-COOEPXALLMX POMENTOB
PenbkuH A.®., HekpacoB A.H. (MOM PAH)

redkin@iem.ac.ru ten.: 8 (496)-522-58-52
PO®OU Ne 18-05-01001

Wcnonb3yss 3aBUCUMMOCTb napameTpa 3feMeHTapHOW HA4Yenkn (ao) MUMPOXIIOPOB OT
XMMUYECKOrO COCTaBa, pacCyuMTaHbl COCTaBbl CTabunbHbIX pomentoB  A2Sh207,
cogepxawmx B no3vuum A [ByxBaneHTHble kaTuoHbl Ba?*, Mg?*, Cu?*, Zn?*, Cd** u
nposegeH mnx cuHtes B Boge npu 800°C, 200 Mla. MNMpoayKkTbl CUHTE3a MUCCnegoBaHbl Ha
3NEKTPOHHOM MUKPOCKOMNE 1 peHTreHoa3oBbiM METOAOM aHanunsa.
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SKCMEPUMEHTANIBHOE ~ U3YYEHME B3AUMMOOAEWNCTBUMA MUPPOTUHA C
®NIIOMNOO0OM CO2-H20

Canosa T.I. (M3M PAH), Cumakuu A.l'. (MOM PAH, UD3 PAH)
salova@iem.ac.ru
paHm PO®®U Ne18-05-00597A

B Mmarmatunyeckyro crtaguio  OOpMUPOBAHUSA PaCCMOEHHbIX YNbTpabasnT-6a3mMToBbIX
NHTPY3MBOB BnaropoaHble MeTannbl (AN 1 30110TO) KOHUEHTPUPYOTCA B cynbduaax. B
PaHHIO MOoCTMarMaTUYeCcKy CcTaguio Ccynbduabl MOryT pearnpoBatb C OroMaoM
coctaa CO2-H20. B pesynbtate aton peakummn, Il n 301070 nepexogsaTr B
pacTBOPEHHOE COCTOSIHME, YTO BedeT K (POpMUPOBaHUIO MECTOPOXAEHUM Tuna puda
MepeHckoro (bywsenba, KOAP). TepmogMHamMnuyeckun aHanui ykasbiBaeT Ha TO, YTO B
OCHOBHOM npoTekalT cregywwme peakumm: 3FeS+4C0O2=Fe30s4 + 3COS +CO,
3FeS+4H20=Fe304 + 3H2S +H2. PactBopeHne Il n 3o0nota cBA3bIBAETCA HaMu C
obpasoBaHnem coeamHeHun ¢ COS u CO. Mbl npoBenu nepBble€ 3KCNEPUMEHTHI,
Bocnpoussoaswme atn peakuyum npu T=950°C n P=2000 6ap B nnaTUHOBLIX amnynax c
CUHTETMYECKMM W NPUPOOHBIM  MUPPOTUMHOM. B  kadecTBe WUCTOYHWMKA dpniounga
nucrnonb3oBancsa rmgpomarHesut. B HoBoobpasoBaHHOM FeS, koTopbli HabnogaeTcs B
accouMaumm € MarHeTutom, obHapyxeHo 1.5-2 mac.% nnaTuHbl, 4TO oTBevaeTr
paBHoOBecuio ¢ Pt amnynoun. YpaBHOBeLUMBAHUE OCYLLECTBMAAETCS 3a cYeT (PNHoMAHOro
nepeHoca. B anbbutoBOM CTekne roOByLIKe, Takke 3adukcMpoBaHa nnaTuHa,
nepeoTroXeHHas PIonaoMm.

KOHTPACTHOE PACMNPEOENEHME Au W Pt, OCAXAOEHHbLIX W3 ®JIIOUNOA
CNCTEMBbI C-O-S: HABJTIOAOEHWA PA3NTMYHBIM METOOAMMW.

Canosa T.IN. (M3M PAH), CumakuH A.l'. (M3M PAH, N®3 PAH), Hekpacos A.H. (M3M
PAH) TwoTtioHHuk O.A. (TEOXU PAH), KopocT A1.B. (reon. c-t MI'Y)

salova@iem.ac.ru

paHm PO ®U Ne18-05-00597A

Hamu nposeaeHbl akcnepmMmeHTbl No pactesopumocty Pt 1 Au Bo cntongax coctasa CO-
CO2 1 C-O-H-S. MeTannbl XOpoLWO pacTBOPSATCA B 3TUX OrilOMAax U OCaxgarTcs npu
3akanke. [ns nonyyYyeHust KONMYECTBEHHbIX OLLEHOK pacTBOPMMOCTU TpebyeTcsa COOTHECTU
KONMMYEeCTBO OCaXOeHHoro meTtanna ¢ obbemom dnovaa. [Ona 3Toro, Hamu Obinu
NCMONb30BaHbl pPasfnyHble JIOBYLUKW: MOPOLIKM anbObUTOBOro, HaTpPUM-CUNUKATHOMO W
KBapLeBOro crekofnl. 3a KOpOTKOe BpeMsi NOPOLUOK anbbuToBOro crekna copmupyeT
CMAOLWHYI0 cpeay C Ny3blpaMu 1 ortongHbIn 0O6MeH Co CTeHKaMy aMnysibl NpekpallaeTcs.
WccnepoBaHue anbbuUToBOro CTekna MeTogomM peHTreHOBCKOM ToMorpadoumn nokasarno, Y4To
B ero obbeme paBHOMEPHO paccesiHbl YacTuubl NAaTUHbI NONEPEYHUKOM B HECKOJSIbKO
MUKPOH W HECKONbKO 4YacTtuy Oornee KpynHOro pasmepa, OTOpBaHHble B pe3yrbTaTe
Koppo3umn Pt amnynbl. KBapueBble YacTuLbl HE CMeKalnTCs U MOXHO HabnogaTb YacTuubl
NepeoTrnioKEHHOW MnaTuMHbI M 30f10Ta Ha WX MNOBEPXHOCTM Ha BSE u300paxeHusx.
NccnepoBaHHble 06pasLbl XapakTepusyoTcs KpanHen HeOQHOPOOHOCTLIO pacnpenerneHuns
GnaropogHbix MeTannoB. M3yyeHne BanoBOro cogepaHus nnatuHbl B anbbuToBbIX
arperatax W KBapueBblX MOPOLUKaxX MNokKasano, 4YTo coaepXaHue nraTuHbl pacTeT oT
BPEMEHN 3KCNO3NLUKN U Mano 3aBUCUT OT TemnepaTypbl Npu P=2 kbap.

M3MEPEHWE BbICOKO3HEPIETUYECKMX Y- UBNYYATENEN B MOPCKOW
BOMOE
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CanoxHukoB [0.A. (MI'Y, xumunyeckun ¢-t1.), TpaBknHa A.B.,
Bonoaux B.[1. (TEOXU PAH).

B HacToswen pabote onucbiBalOTCA NOMbITKA peanu3oBaTb Takue npouecchbl N3MepeHust
Y-U3nyyeHus, ap@eKkTMBHOCTb perucTpaumm KOTOpbIX BO3pacTaeT C POCTOM 3Hepruun y-
KBaHTOB. ABTOpamMn paspaboTaHa KOHCTPYKLMS MAPHOro CreKkTpomMeTpa € niacTMHYaTbiMu
AeTekTopaMu, MokasaBllasi BO3MOXHOCTb CO3[0aHMsl KOMMAKTHOro npubopa Aans
permcTpauum  BbICOKO  QHEPreTUYECKUX  Y-KBaHTOB,  3(PMEKTUBHOCTb  KOTOPOro
onpegenseTca obwen Maccom WUCMONb3yeMbiX CUMHTUIMASUMOHHBLIX MNAacTUH, T.e. B
NPUHLMNE MOXET AOCTUraTb JOCTAaTOYHO BbICOKMX 3HAYEHUMN.

lMnacTuHYaTbin OeTeKTOp LOSMKEH COCTOATb MO MEHbLIENW Mepe U3 TpexX OANHAKOBbIX
napannesnbHbIX NMacTUH, CPEeAHAs M3 KOTOPbIX OyAeT BbINOMHATL POSfb LiEHTparnbHOW, a
GokoBble OyaoyT perncTpupoBaTb aAHHUTUAISILMOHHbIE ramMMa-kBaHTbl. [1ns NoBblWEHUS
obuwen adpdpekTUBHOCTM Npubopa BO3MOXHO YBENWYEHWE KONMMYEecTBa naparnnenbHbIX
NnacTuH 4O NPOU3BOSILHOIO Yucna. Npu aTom Bce NnacTuHbl (KpOMe ABYX KpanHux) 0yayT
permcTpupoBaTtb Kak BbICOKOSHEPreTUYECKME MNEPBUYHbLIE raMMa-KBaHTbl, TaK WU
AHHUTMNAUMOHHbIE. JNEKTPOHHAa cucTtema KoMMyTauuum obecneuut paboTy Kaxaown
Tpyagbl COCEOHUX MNMacTUH B pPEeXUMe TPOMHbIX COBMAAEHUn, Tak uYTo obuias
a(h(PeKTUBHOCTb Takoro cnekrpomeTtpa Oyget pasBHa (n-2)E, rae n — obliee KonmyecTBo
nnactuH, a E — 3dpdeKTMBHOCTb KaXKAOW OTAENbHOW NMacTUHbl MO OTHOLIEHUI K
nepBUYHOMY ramMmMa-mu3snydeHuto.

PEAKUMW KOPOMEPUTA C BOOHO-CONEBLbIMWA ®JIIONOAMU B  YCINOBUAX
BbICOKOTEMIMEPATYPHOIO METAMOP®U3MA

CadhoHoB O.I'.,, Kocoa C.A., BaH K.B. (M1OM PAH)
oleg@iem.ac.ru Ten./dakc: (496)524-44-25, ten: (496)522-58-51
[Modoepxka: POOU (16-05-00266)

C uenblo n3ydeHns peakuum MMHepanoB MeTanenuvToB C BOAHO-COMEBbIMU dritongamn B
YCINOBUAX rpaHynnToBomn haumm metamopdurama npoBeneHbl OnbiTbl NO B3aMMOLENCTBUIO
npupogHoro BogocoaepXxailero kopaneputa Xmg = 0.88 ¢ dnrongamm H20-(NaCl, KCl,
CaCk, Na2COs, K2COg3) npu 800°C n 500 MMa. C dpnongamn H20-KCl n H20-K2COs
KopavepuTt pearmpyeT c¢ obpasoBaHMeEM accouMaumn KanmeBoro MnofeBoro wnata u
rMUHO3EeMUCTOro OMOTUTA, HO MNPU3HAKM MNMaBNeHUs He BbisiBNEHbl. [1poayKThbl
B3anmogencteusa kopaueputa ¢ pnovagom H20-NaCl npu koHueHTpauumn conmn < 30 mon.
% conu e npeacTaBneHbl cepynamn, npeacTaBnalWmnMmM cobor NPOAYKTbl 3aKanku
antoMOCUIIMKATHOroO pacnnaea, u nuwb npy KoHueHTpaumm NaCl > 30 mon. % Hapsgy ¢
HUMK nosiBnsieTcss anbbut. Na-aHanor UCTOHWTA sBNsSieTCa onpeaenswowen ¢ason B
npoaykrtax B3ammopgencteua kopgueputa ¢ dnomgom H20-Na:COs. C dpntongom H20-
CaCk npu koHueHTpauuun conu > 20 mon. % kopavepuT pearvpyeT C¢ obpasoBaHMeEM
aHopTuta n 6oratoro Al optonupokceHa, a npu 6onee HU3KUX KOHLEHTpauusixX Conu
OPTONMPOKCEH COCYLLEeCTBYeT CO cdepynamu pacnnaea. PesynbTaTtbhl 3KCNEPMMEHTOB
NPUIOXEHbl K MHTEprnpeTauun peakuMoHHbIX CTPYKTYp C Yy4dacTMeM KopavepuTta B
MeTanenuTax rpaHynMToBon dpauuu.

WOEHTN®UKALUNA MNHEPAJIIbHBIX ®A3 B OBJTACTAX YOAPHOIO MITABJIEHUA B
METEOPWUTE 31blrA

CenuH B.I' (FCEOXU PAH), 3uHoBbeBa H.I", MaHkpywuHa E.A., ABepuH A.A,,
Xucuna H.P. (FEOXU PAH)
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MeTeoput Onbra oTtHocuTcsa K rpynne |IE >xenesHblX MEeTEOPUTOB C CUSIMKaTHbIMU
BKMoYeHuamMun. ObwenpuHaTble Mogenu npoucxoxaeHus [IE meTteoputoB ucxogaT u3
npeacrasneHnin o6 yqapHoM CMeLleHUN MeTannmyeckoro U CUnmMKkaTHoro pacnnasos Ha H
XOHAPUTOBOM poauTenbckoM Tere. O6GnacTm nokKanbHOro yAapHOro nrasfieHus
obGpasoBaBlIMeECA B Onbre B pesynbrate nocrnegywmx WMNakToB, WccreaoBaHbl
metogammn EMPA, TEM n pamaHOBCKOM CNEKTPOCKONUU. OTU obnactv NpuypoYeHbl K
yyacTkaM MeTeopuTa, KOTOpble M3Ha4asibHO XapaKTepu3oBanUCb HanMynem MnopoBOro
npocTpaHcTBa (TPELLMHBI U MOMOCTU) U NPOSABIIEHbI HA rPaHULAX CUMMKATHBLIX BKIHOYEHUN
M MeTanna, a Takke B MexaHM4yeckn ocnabrieHHbIX 30HaX BHYTPU CUIMKATHOMO
BKIMOYEHUS.

B ypapHo npeobGpasoBaHHOM BewecTBe JnbfnM  WUOAEHTUMUUMOBaAHbI  MEPPUNIIUT,
capkoncua, Tpounut, Ni-cynbdua, wpenbepsut, Ni-pocdhua, rematut, Ni-marHeTwrT,
cvaeput 1 amopdHbIn yrnepoa. NonyyYyeHHble AaHHbIE XapakTepuaylT HEPaABHOBECHOCTb
npouecca ¢asoobpas3oBaHWss B yAapHOM npouecce W CBUOETENbCTBYOT O CIOXHbIX
OKUCINUTENbHO-BOCCTAHOBUTESbHBIX peakumsix ¢ ydactuem netydmx (CO2, P20s, O2) B
cMelllaHHOM yaapHoMm pacnnase coctaBa Fel-FeO-Fe203-Ni-NiO-P%-P20s-CO:o.

®A30BbIE OTHOWEHWA B MOBAIIBHOM CYBAYKUMOHHOM OCALKE (GLOSS)
nePn  P-T  YCIIOBUAX  "TOPAYEWN"  CYBAOYKUUWN:  ISKCMNEPUMEHT U
TEPMOAMHAMNYECKOE MOJEJIMPOBAHUE

Cepatok A.A. (MOM PAH), NMepuyk A.J1., AnackypT B.O. (2eosn. gp-m MIY)
almor@iem.ac.ru, 8(496) 522-5853
Paboma 6bina ebinoniHeHa npu nodoepxke POOU, epaHm 16-05-00495.

mobGanbHbIn  cybaykumoHHbin  ocagok (Global Subduction Sediment, GLOSS) -
CpeaHecTaTUCTUYECKMA OCadoK, nonagarolmi B 30HbI CyOAYKUMWU, MO XMMWYECKOMY
COCTaBy KOTOPOr0 MOXHO W3y4aTb pPOfib MeTaocafoudHblIX MOpPoS B OCTPOBOAYKHOM
BYNKaHM3Me U MaHTMMHOM MeTacomaTose. [laHHasa paboTa nocBsiLeHa CpaBHUTENBHOMY
n3yyeHuto ¢asoBbix oTHOWweEHM B GLOSS B akcnepumeHTax npu 750-900°C n 2.9 Ma ¢
pesynbTatamn TepMOAMHAMUYECKOro MOAENMPOBAHMUS, BbIMNOIHEHHOMO MNPU  MOMOLLN
nporpamMmmHoro komnnekca PerpleX.

OKCNepuMeHTbl C CUHTETUYECKONW CMEChbio BelecTB, oTBevawwen no cocraBy GLOSS,
NPOBOAUNNCE HA YCTAHOBKE UMNUHAP-NnopleHb. 'epmeTnyHO 3anasiHHble Ag-Pd amnynbl
nomewianucb B 6e3rpagmMeHTHY0 30HY SIMENKM BbICOKOro AaBneHus. [poaykTbl OnbITOB
npu TemnepaTtype no 800°C npeacTaBneHbl napareHe3ncom
grt+cpx+phn+melt+g+carb+ky, rae o6vem pacnnasa gocturaet 20-30%. Npu noBbILWEHUN
TemnepaTypbl MCYE3aloT KIIMHOMUPOKCEH N (beHrMT, o6bemM pacnnasa yBennymaeTcs OO
70%. Pe3ynbTaTbl 3KCNepuUMeHTa B OTHOLLEHUM pacnnasa, rpaHaTta n kapboHata xopoLlo
cornacytTcs ¢ a3oBOKM AnarpaMmou, pacCYMTaHHOM HaMu Ansi cocTaBa Cyb6ayKUMOHHOMO
ocagka. [ns omdaumta, KnaHuta W KBapua COOTBETCTBME MeXay Teopuen u
9KCNEPUMEHTOM OBHapyXMBaeTCa He Npu BCeEX TemnepaTypax.

TEPMOONHAMWUYECKME OBCTAHOBKWM PYLOOBPA3OBAHNA MECTOPOXXOEHU
30JIOTA EHUCENCKOIO KPAXA

CunbsaHoB C.A.), HekpacoBa H.A. (Ur4rul Coy)
Silyanov-s@mail.ru Ten.: 8 (963) 188 91 56

3onoTtopyaHble  MecTopoXaeHus EHucencKoro Kpshka cqopMuMpoBaHbl B nepuog
DalrkanbCKOM CKNag4aToCTM Ha KpbifbaX aHTUKNUHopusS. MecTopoxaeHus obpasytoT
eOVHbIN cybmMepuamMoHanbHbI 30N0TOPYAHbIN NOAC NPOTSXKEHHOCTbO ~350 kM. PyaHas
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KOMOHHA, BMeLljalolas NPOMbIWSEHHbIE OObEKTbl, 3aHMMaeT HWKHWE TpU KunomeTpa
cTpaTMULMPOBAHHOM TONLWM 06LWen MOLWHOCTbIO ~17 KM. TepmMmoanHamMmyeckme ycnoBus
B obnactn pymoobpasoBanusa (T 450-510°C, P 3,6-4,4 kb6ap) COOTBETCTBYIOT 3nMAaOT-
amcubonutoBon dauum MeTamopduama. PyporeHepupylowme  rmgpotepmaribHble
pacTBopbl nocTynanu n3 obnactn rpaHMToobpasoBaHnsi B 30HbI MYOMHHBLIX pa3fioMOB C
NMOBbLILWEHHON NPOHNLAEMOCTb0. KBapueBO-XunbHad MuHepanusauus cdopmupoBaHa
npu Temnepatypax 100-400°C n paBneHusx 0,5-2,5 kbap, coneHocTb pactsopos 0,8-49,0
mac.% NaCl akB., ¢ NOCTOsIHHbLIM cogepXaHnem CO2 n nepemeHHoM CHs4 n N2 B ra3oBoMu
dase. PaHHue cynbuabl — NUPPOTUH MU apCEeHONUMPUT OTnaranucb Npu Temnepatypax
207-610 n 300-550°C, n dyrutmBHocTtn cepbl -2,0...15,5 n -14,6...5,7, COOTBETCTBEHHO.
dopMMpoBaHNE CYpbMsiHbIX MapareHe3ncoB MPOMCXOOUIIO CO 3HAYUTESbHBIM OTPbIBOM
(~150 mnH neT) npu Gonee HM3KMX TemnepaTypax. 3aknuuTenbHble KapboHaTHble
accounauun obpasoBanucb npu Temnepatypax ~100-150°C. PacnpegeneHne P33 B
PyOHbIX MWHepanax ykasblBaeT Ha npeobnagarowmnx KOpoBblA MCTOYHUK BeLlecTBa.
OTMeueH NOBbLIWAKLWMNCA TPEH Y4acTusi MAHTUMHOTO BeLlecTBa B CEBEPHOM 4acTu
30M10TOHOCHOrO nosca.

PACTBOPUMOCTb 30JIOTA B BOCCTAHOBIEHHOM YIMEPOACOLEPALEM
®NMIOVAE.

Cumakun A.l. (MOM PAH, N®3 PAH), Canosa T.Il. (MIOM PAH), Naburtos P.U.(MSU,
USA), Trail D (UR, USA), TroTioHHUK O.A.(FEOXU PAH)

simakin@iem.ac.ru

paHm PO®®U Ne18-05-00597A

Hanbonbwasa pactBOpUMOCTb 30510Ta B BOAHOM dononae B BUAE KOMMMEKCOB € HS
AOCTUraeT COTEH PpM MNpu AOCTAaTOYHO BbICOKOW NeTy4ecTu kucnopoga (Ha yposHe MH).
Accouunaums nnaTuHbl, 30510Ta U yrnepoaa CBMAETENbLCTBYET O BO3MOXHOCTU OTIIMYHOIO
OT YNOMSIHYTOrO MexaHu3ma pacTBOpPeHUst 3onoTa. Hamu Havato umccnegoBaHue
pacTBopumocTM 3omn0Ta Bo dnitomgax coctasoB CO2-CO n C-O-H-S. OnbITbl NpoBOAUNINCE
no metoguke ABoMHbIX amnyn npyn T=950°C n P=2000 6ap. B kayecTBe nosyLwiek dntonaa
N 3aKano4yHOoro 3050Ta MCMNONb30BanMCb MOPOLLUKA HaTPUM-CUNUKATHOMO WM KBApLEBOrO
ctekon. Cepa BBOAgMNach B BUAE NupuTa, pasnaratowerocs npym remnepartype Bbiwwe 450-
6500C. CopepxaHue 30Mn0Ta B JIOBYLUKE W3 HaATPUN-CUNMKATHOrO CTEKNA M3MEPEHO
meTtoaom LA-ICP-MS. B cucteme 6e3 cepbl goHOBOe coaepxaHue coctasnseT 0.44+0.25
ppm, a TOYKM aHanmMsa, B KOTOpble Monanu Makpo-4acTuubl 30510Ta, MnoKasanu
KOHUeHTpaumo 35119 ppm. B cucteme c cepon cboHoBOE coaepxaHue coctaBuno 4.3+1.6
ppm. BanoBoe cogepxxaHue 30510Ta B MOPUCTON KBaApLIEBOW KepaMuKe cOCTaBuno 52 ppm,
4YTO AocTaTtoyHo 6nm3ko K pesynbtatam LA-ICP-MS. lNocnegHee 3HadeHue oTBevaeT
pacTtBopumocTu 3o5iota Bo gntonge CO-CO2 He meHee 300 ppm.

HATPUACOOEPXALLME ®A3bl B CUCTEME Na20-MgO-SiO2-TiO2 MPU OABMTEHUN
10-24 Ma U TEMMNEPATYPE 1000-1300°C.

CupotkuHa E.A. (FTEOXU PAH), bo6pos A.B. (FEOXU PAH, zeon. ¢p-m Mr'Y), bunaun
Nn. (yH-m ®nopenyuu), UpndyHe T. (yH-m Ixume)

ekaterina.a.sirotkina@gmail.com

[Moddepxka: epaHm [lpe3udeHma P® (MK-1277.2017.5) u yacmu4yHo PO®OU (17-55-
50062 u 16-05-00419)

OkcnepuMeHTbl MO UccrnedoBaHWo  nonst  ctabunbHoctM  Na-Ti-nMpokceHa
(Na(Mgo.5Tio.5)Si20s6) 6binn npoBefeHbl B YHuBepcutete Ixume (Mauysama, AnoHuda) npu
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P=10-24TTMaun T = 1000-1300°C Ha MHOronyaHCoOHHOM annapaTe BbICOKOro AaBreHuns.
B 3aBucmnmoctu ot P-T ycrnoBuin OCHOBHbIMU (ha3amu, NoslydeHHbIMU B ONbITax, ABAAIOTCA
Na-Ti-nupokceH (npu 10 'Mla) n Na-nupokceH B accouunaumm ¢ ason Na(Ti1sMgo.s)O4 co
CTPyKTypon kanbumodpepputa (npm 16 [Tla). C yBenuyeHnem pasnenus o 24 [Tla
obpasyetcs MgSIO3 OpuaXMaHUT C BbICOKMM COAEPXAHWEM HATpUs W TUTaHa.
CopepxaHue nepeymncrneHHblx a3 B aKcnepuMeHTanbHbIx obpasuax He Huxe 90 06.%.

dasoBble accouuaumn, nonyyeHHole B onblitax npu 10 [Tla, BkntodaoT Na-Ti-
NMPOKCeH. [ns AaHHOro nuMpoOKCceHa XapakTepHbl Mefkue WONOMOPMHbIE KpucTansbl
npuamaTudeckoro obnuka pasmepom Ao 30 MKM. OneKTPOHHO-30HAOBblE aHanu3bl
MuHepana (mac.%: SiO2 57.23, MgO 9.52, Na2:O 14.39, TiO2 17.41, cymma 98.55)
yKkasblBaloT Ha ero 6nmM3ocTb K maeanbHOMY  CTEXMOMETPUYECKOMY  COCTaBy
Nao,99(Mgo,51Ti0,47)Si2,0306.  YCTAHOBMEHO  YMEHblLUEHWE COAepXaHWa  TuTaHa C
yBenuyeHnem temnepatypbl ot 1000 go 1300°C.

Mpun pasneHun 16 [Tla dasoBble accounaumm BkAoYarT Na-nUpokceH
(NaMgo.sSi2.506) B accoumnauum ¢ ason Na(Tii.sMgo.5)O4 CO CTPYKTYpOn KanbumodeppuTa
n ctuwosntoMm. Na-nMpokceH npeacraBnAT cobor MANOMOPMHbIE  KpUCTanmbl
npuamatmnyeckoro obnuka pasmepom o 30 Mkm. Kpuctannbel kanbumodepputa Menkme um
pgocturatot 10 MKM.

Mpn paBneHun 6Gonee 24 [Tla nossnsetca MgSiOs Gpumkmanut ¢ 17 mon.%
MgTiOs. MwuHepan obpasyeT MaccuMBHble TpelwuHoBaTble arperatbl C pas3Mepamu
oTAenbHbIX 3epeH Ao 70 MKM. MIHTepecHO, 4To coaepkaHue HaTpus B AaHHOW base
pocTturaet 3,8 mac.% Na20.

MONCK TMNETPOCTPYKTYPHbIX TMPU3HAKOB KOMMAKUWW  KYMYJIATOB B
TPAXUTOMOHOM TPOKTOJINTE NOKO-OOBBLIPEHCKOIO MACCUBA

Cobones C.H., Wkypckun B.B. (2eon.cp-m MIY), ApuckmH A.A. (2eon.p-m MIY,
FEOXU PAH), Anackypt B.O., Xomsik A. H. (2zeon.¢b-m MrY)

ssn_collection@bk.ru, Ten.:89104693347

BeinonHeHo nipu ¢puHaHcosou noddepxkke PH® (epaHm Ne 16-17-10129)

TepMnH «KOMNaKUUNA» TPaKTyeTCsl OBOSIKO: MPUHATO pasnuyatb (1) «MexaHu4eckyto
KOMMakumMo», Koraa npouecc npoucxogut 6e3 ydacTusi NopoBOro pacnnasa, u (2) ycagky
CMeCK KpuCTanmoB M pacnnaea (KymynaTa), CONpOBOXAAEMYK OTXUMOM MEX3EPHOBOM
XNOKocTn B 0bnacTb MOHWXKEHHOrO rmgpoctatuyeckoro gasneHus (Holness, 2017). Mpwu
3TOM NPOUCXOANT YMeHblUeHne obbema KpUCTannMyeckoro BeLLeCTB UM B pesynbTaTte
o0pasylTca KyMynsaTMBHble nopoabl 6edHble, HO He JIUWEHHbIE MOSIHOCTLHO
Mex3epHoBoro pacnnaesa (Tharp, 1998). BaxHbiM pe3ynbTaTtoM KOMMaKUMM MOXET
ABNATbCSA o0OpasoBaHWe TpaxMTOMOHOM TEeKCTypbl — 3a CYeT NepeopUEeHTUPOBKU
HEeN3oMeTpUYHbIX 3epeH MuHeparnoB, Hanpumep, nnarnoknasa. Ariskin et al. (2018)
nokasanu, 4to cywecTBeHHoe obefHeHMe HEeCOBMECTUMbIMU 3fIEMEHTaMU TPOKTONIUTOB
Moko-[J0BLIPEHCKOrO Maccuea NpeacTaBnseT CBOero pofa “3anvck’ UCTOPUM KOMMAaKLIMM
kKoTektndyecknx (OIl+Pl+pacnnaB) cmecern B Marmatmyeckon kamepe. B kadecTtBe
P13NYEeCcKoro MexaHu3Ma paccmaTpuBaeTCs YMNMOTHEHME KPUCTannMyecKoW Kawu nop
cobCTBEHHLIM BECOM C BblAaBNIMBaHMEM HaBEPX NOPOBOro pacnsaea.

B paboTe BnepBble npeacTaBneHbl pes3ynbTaTbl NETPOCTPYKTYPHbIX UCCNeoBaHWUM,
HanpaBfiEHHbIX HA MOUCK U cneunduKkaumo neTporpadunyecknx Npu3HaKoB KoMnakumm B
obpasue TpaxMTOMOHOrO TPOKTONMMTA M3 BEPXHEW 4YaCTU TPOKTONMMTOBOW 30HbI. [ns
AEMOHCTpaumn TpeXMEPHOW TEKCTYPbl NOpOoAbl NpUBNEYeHa peHTreHoBCcKas ToMmorpadus.
Mpn nomoLwm oNTUHECKOW MWUKPOCKOMNUWU BbIABNEHA OpPUEHTUpPOBKa nnarnokrnasa. K Hew,
Nno-BMANMOMY, CKMOHHbI Haubonee KpynHble BbITAHYTble 3epHa. [loBeaeHue OnuBMHA,
n3ydeHHoe npu nomowm Metoga EBSD (oudpakuma OTpaXKeHHbIX 3MeKTPOHOB)
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AEMOHCTpupyeT 6Gonee CNOXHyk KapTuHy. [ONs OUEHKM OaHHbIX NO 3epHaM OfiMBUHA
NpuUBMeYEHbl METOLbl HAXOXOEHUS MUHMMAIbHbIX YITI0B pasopueHTauumn Mexagy 3epHamm
(Grimmer, 1979) B koMObuHaumm C [aHHbIMUM 3NEKTPOHHOM MuUKpockonuu. CpaenaHo
npeanonoXeHne, YTO 3epHa OSfIMBMHA MMEKT PasfiMyHYK CKITOHHOCTb OPUEHTUPOBATLCSA
YyNOpSA4OYEHHO — B 3aBUMCMMOCTM OT pa3Mepa 3epeH: Haubornee CKMAOHHbI K
ynopsgoYeHHON OPUEHTUPOBKE Hanbornee Menkne Kpuctanmbl U Hanbonee KpynHble Unu
Haxogdwmecs B cpacTaHusx — “arrnomepaumsx”. [lokasaHo, 4TO TeKkcTypa nopon He
SIBMSIETCA MaCCMBHOM, MOCKOSbKY 3epHa MUHEPAriOB OPUEHTUPOBAHBI HE XaOTUYHO.

YCNOBUWA OBPA3OBAHUA OJIOrornTA  TPU KAPEOHATUTOBOM
METACOMATOSE NEPUOOTUTOB CYBKPATOHHOU NNTOC®EPHI

Cokon A.l'., Kpyk A.H. (M'M CO PAH)
sokola@igm.nsc.ru Ten.: 8 (383) 330 75 01
Paboma ebirnoniHeHa 8 pamkax 2ocydapcmeeHHo20 3adaHusi (npoekm Ne0330-2016-0007)

WccnepoBaHne npoBedeHO B cucTemax rapubyprut — mMogenbHbli kKapboHaTUT m
drnoronnUT — MogenbHbIM  KapbBoHaTUT npu  5,5-7,5 [Tla, 1200-1450C u Xco2
(CO2/(CO2+H20)) o1 0,36 oo 0,73. YcTaHOBNEHO, YTO B cucteme rapudyprut-kapboHaTuT
dnoronnt MoxeT 06pa3oBbIBAaTbCA B PaBHOBECUM C yribTpakanuveBbiM KapBoHaTHO-
cunukaTHeIM pacnnasom npu 5,5 Ma go 1350°C. B cucteme dnoronut-kapboHaTuT
dnoronut ocTtaértca crabuneH npu 6,3-7,0 Mla n 1200°C, HO He KpucTannuayeTca B
cucteme rapubyprut-kapboHaTUT BO BCEM M3YYEHHOM Amanas3oHe Xcoz U KOHLEeHTpauumn
K20. T[lonyyeHHble AaHHble NO3BOMAKT cAenaTtb 3akryeHne, 4YTo NOronuToBbLIN
MeTacoMaTo3 MaHTUMHbLIX NEPUOOTUTOB BO3MOXEH MO BO3AEWCTBMEM YNbTpakanueBbIX
KapboHaTMTOBLIX pacnnaBoB Ha rnybuHax meHee 180-195 km. Bo cpnoronutcogepxaiiem
nepnaoTMTOBOM MCTOYHUKE HayarbHble CTaauwn NraBfeHusi MOryT OCYLLECTBNATLCHA Mpu
5,5 Ma n 1350°C, npmBogs k obpasoBaHUio kKMmbepnmtonogodbHoro, Goratoro Kanvem
kapboHaTHo-cunukaTHoro pacnnaea ¢ 10-15 Bec.% SiO2 n Ca# ot 45 o 60.

YPABHEHWNA COCTOAHNA HA3KOBAPHbBIX ®A3 MgSiOs

CokonoBa T.C. , loporokyneuy N.U. (M3K CO PAH)

sokolovats@crust.irk.ru, Ten: 8 (3952) 511680

Paboma ebinonHeHa npu rnoddepxke MuHucmepcmea obpa3ogaHusi u Hayku P® (epaHm
Ne MK-3520.2018.5).

PaHee B pamkax nsyyeHusa cuctembl MgSiOs3-MgO Hamu Bbinv NOCTPOEHbI U 0BCYXKAEHbI
YypaBHEHUS COCTOSIHMSA BbICOKOBapHbIX Moandukaunin MgSiOs (akMmoTonT, GpuoiKMaHnuT 1
noctnepoBckuT) [Hdoporokyney, u ap., 2015]. Uenbio Hactodwen paboTbl siBRsieTcA
nccnepoBaHne HU3kobapHbIX a3 cuctembl MgSiOs — marHe3nanbHOro aHcTaTUTa 1 ero
Moandpukaumn. Npu cTaHgapTHBIX YCNOBUAX YCTOMYUBBIM SBIISIETCA HU3KOTEMNEPATYPHbIN
KNuHoaHcTatuT (P21/c), koTopbin npu Temnepatype ~900 K nepexoguTt B OpTO3HCTATUT
(Pbca), a npu gasneHun Boiwe 4 Mla B ¢pasy Bbicokoro aasnenuns (C»/c) [Shinmei et al.,
1999]. Ha ocHoBe wmoaudumumpoBaHHoro dopmManuama u3 CcBOOGOOHON 3Heprum
"enbmronbLa NOCTPOEHbI YPaBHEHUSI COCTOSIHUS KIMHO- M OPTO3HCTATMTa M pacCyYUTaHbI
UX TepMoAMHaMMYecKue CBOWCTBa B LUMPOKOM MHTepBare TemnepaTtyp W OaBrieHUN.
PaccuntaHHble napaMmeTpbl ypaBHEHUI COCTOSIHUS OCHOBaHbI Ha ONTUMU3aLMN U3BECTHbIX
3KCMNepUMeEHTanbHbIX U3MEpPEeHUn ana MmHepanos (0630p B HoBewnwmnx paboTax Jacobs et
al., 2017, Qian et al.,, 2018). N3 nony4eHHbIX ypaBHEHNA COCTOSHUSA HU3KOBapHbIX a3
onpegeneHbl NMUHUM paBHOBECUS U NOCTpoeHa ¢pa3oBas guarpamma cuctemosl MgSiOs oo
aasnenus 15 Ma n ana obnacTtu BLICOKMX Temneparyp.
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SKCIMNMEPUMEHTAJIbHOE MOAENIMPOBAHME MWKPOMETEOPUTHOIO YOAPA HA
NYHE

CopokuH E.M.(FEOXH), TepacumoB M.B., 3anueB M.A.(MKU PAH), LLlep6akoB B.[.
(Mry), PaszanueB K.M. (FEOXU PAH), bbictpoB WU.I'. (®I'BY «BUMC»), AlkoBnes O.U.,
Cniwrta E.H. (FEOXU PAH)

egorgeochim@ya.ru, Ten.:8 (903) 963 28 26

YaapHo-B3pbiBHas nepepaboTka rOpHbIX MOpo4 MWUKPOMETEOPUTHOM U METEOPUTHON
6ombapaupoBkon Ha noBepxHocTU JlyHbl u Apyrnx 6Ges3atmocdepHbix Ten ConHeyHowm
CUCTEMbI SBMSIETCA AOMUHUPYIOLUM reoSIorM4YecKMM U reOXMMUYEeCKMM MNpoueccoM, B
pesynbTate KOTOporo hopMmpyeTcsa pbIXNbi crion peronuta. B goknage paccmoTpeHbl
pesynbTaTbl NO BOCCO3[4aHMIO TaKoro npouecca € NOMOLLbIO MUMMMCEKYHOHOro nasepa.
MuweHblo B 3KCnepumMeHTe cnyxun obpasey 6asanbTa, CXOAHOrO MO COCTaBy C
B6asanbTamm MOpPCKUX panoHoB JlyHbl. OTOT obpasel uccrnegosanca 4o SKCNepuMeHTa, ¢
NMOMOLLbIO Takux MeToauK, Kak: MUKPOPEHTreHOoCNeKTPanbHbIN aHanms,
PEHTIEHOANMPAKLUMOHHBLIM  aHannM3 K peHTreHoIopecUeHTHbI  aHann3. [locne
nasepHoro «ygapa» npoaykTbl Bbibpoca u3 Kpatepa U caMm KpaTep aHanmsavpoBsaruvcb
pasnuyHbiMM  MeTogamu.  bBbinn  NpoaHanuM3MpoBaHbl  LWAPUMKM  pacnnasa M
KOHOEHCaUWOHHbIE LWwapuku. NokasaHo, YTO YacTb LWAPMKOB UMEET crnebl MCnapuTenbHON
anddepeHumaumm, a Takke COOTBETCTBYHOT oBHapy>XeHHbIM Ha JlyHe
BbICOKOIMMHO3EMUCTBIM cTéknam HASP (Al203>34 Bec.%, SiO2 < Bec.32%). BaxHbim
3aKknoyeHnem B paboTe SBNSETCA LUMPOKas reTeporeHHOCTb COCTaBOB pachiaBHbIX
ctékon. OHM npegctaBndaldT cobon B pasfiMyHbIX MPOMOPUMAX CMELLaHHbIM COCTaB
NUCXOAHbIX MWHepanoB. [eHe3uCc Npu yaape TakMx CTEKON MOKa3aH Ha YacTUYHO
pacnnaBfneHHbIX 3épHax MuWHepanoB B KpaTtepe. Habniwogaetca obegHeHue
NerkoneTy4yuMm 1 CMeLLeHne cpegHero XMMmM4eckoro coctaBa B Tyronnaskyto obnacTb.

BIIMAHNE HAHO®A3HOIO METAJNIMYECKOIO >KENE3A HA  ClEKTPbI
OTPAXXEHUA MOBEPXHOCTU BESATMOC®EPHbIX TEJ.

CopokuH E.M. (FEOXU PAH)
egorgeochim@ya.ru, Ten.:8 (903) 963 28 26

Kocmnuyeckoe BbiBETpMBaHWE MpencTaBnsieT 3HauYUTENbHbIA  UMHTEPEC, MNOCKOSbKY
BbI3blBAET CEPbE3HbIE N3MEHEHUS ONTUYECKMX CBOMCTB MOBEPXHOCTEN He3aTMocdepHbIX
Ten. OHO cHwxaeT anbbeno, NpMAAET CnekTpanbHbIN HaKMOH B CTOPOHY BOMbLIMX OMWH
BONH (MOKpacHeHMe), YMeHbLUaeT MnoSiocbl MOrnoweHns. 3TN M3MEHEHMsI CrekTpa
BbI3bIBAOTCHA MPUCYTCTBMEM CYOMUKPOHHOIO UM HaHOMa3HOro MeTannMyeckoro xenesa.
MokasaHbl ocobeHHOCTM Takmx obpasoBaHun. Ocoboe MecTo B (hopmupoBaHUMU
METanfMYeckoro xenesa yOensetca COMHEYHOMY BeTpY U MUKPOMETEOPUTHOM
6ombapaupoBke. [lpuBedeHbl [OaHHble MO JKCMEPUMMEHTaM,  BOCMPOU3BOLALLUM
pasnu4yHble acnekTbl KOCMWYECKOro BbIBETpUBaAHWUA. HaHocdepynbl >xenesa MoOryT
dopmumpoBaTbCs NyTEM cnaTTepuHra, Koraa WOHbl BblOMBAKOT aTOMbl Xenesa U3
MaTepUHCKOro MuHepana. WMnynbCHbIM nasepHbIn  «ydap», KOTOpble WUMUTUPYET
MUKPOMETEOPUTHYIO BoMOapAMpOBKY, Takke MpMBOAMT K (DOPMMPOBAHUIO HaHOCKEpYI
Xenesa. lNokasaHo, 4YTO Marnble YacTuubl METanfMYecKoro >Xenesa NpUMBOLAT NUWb K
nokpacHeHuto N Hebonblwomy nameHenuto B MIK obnactu; 6onblumve Yyactvubl BAMSIOT Ha
BECb CMNEKTp, Aenas ero TeMHee, U HUBENUPYIOT XapakTepuctmyeckne abcopOuMOHHbIE
nonocbl MuHepanoB. Manble 4YacTvubl HaHOMA3HOro MeTannMyecKkoro xenesa
dopMUpyOTCA B  aMOpPdHbLIX KanWMax BOKPYr 3€peH, a KpynHble BCTpevalTcs B
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arrniTUHaTax, BEpOATHO, NyTEM NepennasreHnst KauM 1 koanecueHunn manbix cepyn B
bonee KpynHoble.

NEPUTEKTUYECKOE PASJTIOXKEHNE PUHIBYOUTA (Mg,Fe)2SiOs C
OBPA3OBAHMEM CTUWLOBUTA B NMEPEXOOHOW 30HE MAHTUW (SKCMNEPUMEHT
MNPW 20 Ma)

CnuBak A.B., JluteuH 10.A., 3axapuyeHko E.C.(MOM PAH), Oy6poBuHckum J1.C. (BI')
spivak@iem.ac.ru Ten.: 8(496)522 58 76
Paboma ebinonHeHa ripu rnodoepxxke epaHmog POPU 16-05-00850 u M/[]-3464.2017.5

Punreyant (Mg,Fe)2SiOs4 ob6ocHOBbLIBaeTCs Kak rnaBHas ynbTpabasutoBas hasa
nepexo4HoON 30Hbl MaHTuM Ha rnybuHax 400 — 660 km (19 — 24 [Tla). MuHepanbl
PUHIBYAUTA MAEHTMULMPOBAHbLI TOMBKO B anMasax Kak napareHHble BkoyYeHusa. Cpeau
BKMIOYEHUN B anmasax obHapyXuBaeTCA TaKke CTULOBWUT, BasuTOBbIM MUHepan. 370
SBMSETCA NPM3HAKOM yrnbTpabasnT-6a3nToBoOM 3BOSIIOLMN HE TOMBbKO anMas3oobpasyomnx
cunukaT-kapboHaT-yrnepoaHblX  pacnnaBoB, HO W KOPEHHbIX CUMMKATHbIX — Marm
nepexodHon 30Hbl. JKcnepuMmeHTanbHble uccnegoBaHus npu 20 [Tla da3oBbix
OTHOLLEHUI Npu NnaeneHnn anmasoobpasytowen cuctembl MgO — FeO — SiO2 — Carb*— C
[roe Carb* = (Na,Ca,K)COgs] BbINOMAHEHbI B ee nonuvtepMmyeckoM ceveHum (Mg2SiOs +
Carb*) — (2FeO-SiO2 + Carb*). Npun aTom rpaHuyYHbIN  XKenesucTbln coctaB 2FeO-SiO:2
N30XUMUYEH ¢ coegnHeHnem Fe2SiO4, KOTOpoe HEYCTOMYMBO B YCIIOBUSX SKCNEPUMEHTA U
ancnponopunoHnpyeT Ha BocTUT FeO mn ctuwosut SiO2. B 06nactn BbICOKOXENe3nCTbIX
CoCTaBoOB nNpu copepxaHusax Mg2SiOs4 B npegenax 5 — 25 mac. % ycraHoBneHa
neputekTudeckas peakuusa puHreyauta (Mg,Fe)2SiOs n cunukart-kapboHaTHoro pacnnasa
c obpasoBaHmem marHesmoBtocTuTa (Fe,Mg)O, ctuwosuta SiO2 n kapboHaTHbIX a3 Na,
Ca, K. OcywecTtBnsieTca Takke COMyTCTByWOLWAas peakuusa ¢ obpasoBaHnem Ca-
nepoBckuta CaSiOs. NepuTekTnyeckoe pasnoXeHne puHreyantTa uMeeT npuHUmMnuansHoe
3HayeHne Kak (PU3MKO-XMMUYECKMA  MexaHu3Mm, obecneumBaromi  BO3MOXHOCTb
ynbTpabasnT-6a3MToOBOM 3BOMOLMN  MarmMaTUYECKMX W anmasoobpasylolmnx CUCTEM
Hanbonee rnyonHHbLIX FOPU3OHTOB NEPEXOAHOWN 30HbI MaHTUM 3eMIu.

WCCNEOOBAHUE MPU 25 - 40 TTIA TBEPABIX PACTBOPOB HJ/I)KHEMAHTI/IVIHOFO
OEPPOBPUNIKMEHUTA  (Mg,Fe)SiOs B AJIMASHOWN AYEUKE C JIASEPHbLIM
HAMPEBOM

Cnusak A.B., 3axapueHko E.C., JlumanoB E.B.(MOM PAH), bynatos K.M. (HTY YI1
PAH), BbikoB A.A. (HNY M3HU), 3uvuun MN.B. (HTY YI1 PAH), CacdoHoB O.I'., JIutBuH
l0.A. (MOM PAH)

spivak@iem.ac.ru ten.: 8(496)522 58 76

Paboma ebinonHeHa rpu noddepxke epaHmos POOU 16-05-00850 u M/[J-3464.2017.5

Kenesuctoin 6pumxmeHnt (Mg,Fe)SiOs co CTpyKTypon NepoBCKUTa OOHapyXuBaeTcs
cpeau napareHHbIX BKMIOYEHWA B HWXHEMaHTUMWHbIX anmasax (Kaminsky, 2017). OH
obocHoBaH Takke (Ringwood, 1975) kak 0AUH M3 rMaBHbIX MUHEPANOB HMXXHEN MAHTUKN Ha
rnybuHax 6onee 660 km (>24 [Tla). B npoueccax marmaTnyeckon 3BOMOLMM BeLecTsa
HWKHEN MaHTUM  PeppobpnIKMEHUT B MNEPUTEKTUYECKOW peakumm C  pacniiaBom
pasnaraetca ¢ obpasoBaHueMm wmarHesmoBtocTuta (Mg,Fe)O un ctmwosuta (3dpdpekT
ctuwosuToBOro napagokca) (Jliuteun n gp. 2016), B HacTosiwen pabote coobuiaeTcs o
PamaH-cnekTpocKkonuMyecknx M MUKPO3OHAOBbLIX WCCNeaoBaHUSX TBEPObIX pPacTBOPOB
cucteMmbl MgSiOs — FeSiOs, nofnydyeHHbIX B annapaTte C anmMasHbIMKM HaKoBaSlbHAMMU U
nasepHbiM HarpesoM npu 25 - 40 [Tla. ViccnegoBaHus HanpasreHbl Ha orpegerieHve
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npenena pacTtBOPMMOCTU Kene3nctoro komrnoHeHTa FeSiOsz B heppobpuaxmeHnTte, Korga
AOIMKHA UHULMNPOBATLCS NEPUTEKTMYECKAS peaKLms.

IBONMOUMNA  PACINIABOB  TPAXUPUOITIMTOB 1O  3KCMNEPUMEHTAJIbHBIM
AAHHBIM

Cyk H.U., KotenbHukoB A.P. (MOM), NepeTtsikko U.C., CaBuHa E.A. (U'X CO PAH)
sukni@iem.ac.ru; Ten.: +7(496)52-25865

OKCNepUMEHTbI MO MMaBfEHUIO TPaxMpUONUTOB MNPOBOAUSIMCE Ha YCTaHOBKE BbICOKOro
rasoBOro AaBneHns Npu pasnuyHbiX pexmnmax. B nepson cepum nnasneHne npoBoausiocb
npn T=1250°C, P=5.5 k6ap B npucytctBun 10% H20. BTopas cepus akcnepMMeHTOB
Oblnia NnocTaBneHa B YCNOBUSX, UMUTUPYIOLLNX BYFIKAHUYECKUA NPOLIECC, T.€. B YCNOBUSAX
NMOHXKEHNsT TeMnepaTypbl U AaBMeHWsl, XapakTepHbIX ANS npouecca nogbemMa Marmbl K
3eMHOWN noBepxHocTU. OnbITbl NpoBoAMNNCL B Tpex pexnmax: 1) T=1250°C, P=5.5 kbap
=> T=900°C, P=1 kbap B npucytcteun 10% H20; 2) T=950°C, P=4 kbap => T=750°C, P=1
kbap B npucytctBun 10% pacteopa H202; 3) T=950°C, P=4 kbap => T=650°C, P=1 kbap B
npucytcteumn 10% pacteopa H202. 3aTtem ocyuiecTBnsnacek nsobapuyeckas 3akarka.

B kauyecTtBe McxogHOW HaBecKku mcnonb3oBanca Tpaxupuonut LeHTpaneHon MoHronum
Tpex TUNOB, pasnuyalwmxcsa no cogepxaHuto dtopa (0.58. 2.45 n 15.0 mac.%).
MonyyeHa XnOKoCTHAs HECMECUMOCTb C pas3fenieHMEM Ha CUMNMUKaTHbI U (PTOPUAHO-
KanbuMeBbIN pacnnasbl, KOTOpas BO3HMKana npu cogepxaHum F B cucteme =5 mac.%.
N3yyeHo pacnpegeneHne Kak rmaBHbIX, Tak U peaknx aNemMeHTOB MeXxay pacCnoeHHbIMU
daszamun npun T=1250°C, P=5.5 kbap.

AKCIMEPUMEHTAJITIBHOE NCCNEOOBAHUE ®TOPUOHBLIX KOMIJTIEKCOB
LUNPKOHUA B TMAPOTEPMAJIbHBIX PACTBOPAX

TapHononbckas M.E., BeiukoB A.1O.( 2eos. gp-m MIY)
mashatarnopolskaya@yandex.ru ten. 8(495)9391239

[Mpn noBbIWEHHbBIX TEMNepaTypax nuccnegoBaHa pacTBOpUMOCTb Gagaenenta B pactBopax
HF n onpegeneHbl KOHCTaHTbI ycTonymBocTn komnnekcos Zr(OH)sF un Zr(OH)2F2 B paboTax
PbrkeHko ¢ coasTopamu, u (Migdisov et al.,2011). B Hawen paboTe npoBOANNOCH
3KCnepuMeHTanbHoe u3ydyeHne TOPUOHbLIX KOMMMEKCOB UuupkoHuss npu 86-250°C n
AaBMeHUM HacbIWEeHHOro napa BoAbl. M3yyeHne npoBOAMMOCH Ha OCHOBE W3MeEpeHus
pacTBOPUMOCTM OII0OpPUTA B KUCNbIX pacTBopax ¢ gobaBrneHnem pasnnuyHoro KonunyecTtsa
Zr. OnpegeneHve pacTBOPMMOCTU MPOBOAUIIOCE METOLOM MNOTEPU MacChbl B CTallbHbIX
neHanax ¢ cgproponnactoBbiMu Bknaabiwamu. O6paboTka pesynbTaToB NpoBOAUSIACH MpU
nomoLm nporpammbl OptimA. Mo pesynbTatam ObIIO onpegeneHo, YTo Npu TemnepaType
Ao 100°C pactBopuMoCTb hntoopuTta onucskiBaeTcs obpasosaHnem komnnekcoB Zr(OH)sF u
Zr(OH)2F2 (Migdisov et al.,2011). Ho npu 6onee BbICOKMX TemnepaTypax, B YCMOBMUSX
Halux 9KcnepumeHToB npeobnagaetr komnnekc ZrFe>. OnpegeneHa KoHCTaHTa
YCTOMYMBOCTM 3TOro komnnekca npu 86, 156, 205°C n gaBneHMn HacbILEHHOrO nNapa Boapl,
IgB = 30.7, 33.9, 38.0 cOOTBETCTBEHHO.

KOSOOUNUMEHTBI COKPUCTAINIU3ALUMW Al 11 SJNIEMEHTOB TPYMMbl Fe B
MATHETUTE U TEMATUTE U BNIUAHWNE HA HUX MOBEPXHOCTHOW CEIPErALINA

TaycoH B.J1., CmaryHoB H.B., Jlunko C.B. (MI'’X CO PAH), NNornHvoB B.A.,
BapaHos I'.B., Knases M.U. (HUY MUIT)
vlitauson@igc.irk.ru Ten (3952)429967
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OKCNepUMEHTbI  BbINOSIHEHBI MO POCTOBOW CXEME& C WCNOSb30BaHWEM BHYTPEHHErO
npo6ooTtbopa npu 450°C n 100 Mlla. MNMpun M3yyeHnn Kpuctannuyeckmx gas (marHetura,
Ni-wnuHenwn, remaTtuta) npumeHsnu metoabel PCMA, JTA-UCT-MC, AAC, C3M. Hanbonee
BblCOKME Dwme/re ycTaHoBRNEHbI Anst Ni, 3amMeTHO Huxe ans Co u Al, ewe Huxke ana Tiwn Zn,
KoTopble 0GHapyxmBatoT 6nmnskoe noBeaeHWe Npu pacnpeneneHmm kpuctann-pacrteop. Cu
okasanacb Hanboriee HeCOBMECTUMbIM 3fIEMEHTOM, HO BMECTe C TeM, OHa OBHapyxunBaeT
BbICOKME KOHLIEHTpauun Ha NOBEPXHOCTM KpucTannoBs. [MoBepxHOCTHas cerperaunsa gaet
CYLLEeCTBEHHbIN BKNag B CpedHee 3HavyeHue KOHUEHTpauum MUKpOaNemMeHTa daxe npu
HeboNbLION ToNwWmHe obBoraweHHOM UM MNOBEPXHOCTHOW ha3bl — nopsiaka 300 HMm.
[MonyyeHHble [OaHHble MOKasbIBalT, YTO HEeOoBXOOAMMO OCTOPOXHO OTHOCUTLCA K
pesynbTatam, nNpu nosydyeHMn KOTOPbIX MCMONb30BaNMCh BarnoBble MeToAbl aHanu3a, a
pasmep KpucTannos Obin JOCTAaTOYHO Marl U He KOHTPONMpOBaricCs.

TEPMOANHAMUYECKVE CBONCTBA AYPOCTUBUTA AuSh:
TiopuH A.B. (MOHX PAH), BabeHko WU.C. (loc. YHueep. «[Jy6bHa»), Yapees O.A. (MM

PAH), NonotHsaHko H.A. (l'oc. YHuegep. «[yb6Ha»)
tyurin@igic.ras.ru ten.: 8 (495) 633 85 48

HaHHass paboTa nocBsleHa onpeaeneHno CTaHAapTHbIX TePMOANHAMUYECKUX
dyHKUMA MHTepMeTannuga 3050Ta - CMHTETUYECKOro aHanora MuvHepana aypoctubuta
AuSbz. TllonyyeHne HOBbIX TEPMOAMHAMWYECKUX AaHHbIX AN u3yyaemon asbl B
Oyaywiem no3BONUT  NPOBECTU  PUBNKO-XMMUYECKOE  MOOENUPOBAHME  YCIIOBUM
o6pa3oBaHWs 30110TOCOAEPXKALLMX MECTOPOXAEHUN.

Mopowok AuSbz cuvHTe3MpoBaH M3 3MEMEHTOB B BaKyyMMPOBAHHbIX KBapLEBbIX
amnynax. O6pasey uM3y4eH MeTOOOM pPEHTreHoa3oBOro aHanumsa, OTCYTCTBME
MOCTOPOHHMX (pa3 MOATBEPXAEHO TakKkKe C MNOMOLUbKD  PEHTreHOCNEeKTPanbHOro
MUKpOaHanusa.

Metogom aguabaTtuyeckon kanopumeTpum npu  5.16-346.87 K unsmepeHa
TennoeMKocTb Kpuctannudeckoro AuSbz. Ha kpuson Cp(T) aHOomanui He HabnogaeTcs.
Ha ocHoBaHMM 3KCNepuMeHTanbHbIX AaHHbIX B W3Y4EHHOM WHTepBane TemnepaTtyp
paccunTaHbl Tennoemkoctb Cp°, aHTponua S°, nameHeHune aHTanbnuu H (T) - H°(0) n
npusegeHHasi aHeprus 'mobca P°.

METOAbI NCCNEAOBAHUA MUKPOJ3NNIEMEHTHOIO COCTABA
YNbTPAOCHOBHbLIX NMOPO[

TioTioHHuk O.A., AHocoBa M.O., Ky6pakosa WU.B., Cunantbes C.A. (FEOXU PAH)
NMlab@geokhi.ru, Ten.: 8(499)137-75-26

XapakTep pacnpeneneHust pasnuyHblX rpynn 3eMEHTOB B FeOXMMUYECKNX 06bekTax
SIBNSIETCS OCHOBOW AN KnaccuduKaumy reofiormyeckoro Matepvana v BbIBOOOB O €ro
MPOUCXOXKAEHMMN 1 3BOSIOLINN.

OpHuMm 13 Hauboree MNOSHbIX WMCTOMHMKOB WHOpMauMM O TpeHaax SBOSLMK
MaHTUIHOIO BelllecTBa 3eMnu SABMNSATCA YNbTPAOCHOBHbIE NOPOAbLI OKEAaHNYECKOro AHAa.

CnOXHOCTb aHanu3a YnbTPaAoOCHOBHbLIX NOpoA oOycrnoBneHa WX MaTpUYHbIM
cocTaBoM, OOMbLUIMM YMCMIOM OnpeaensieMblX 3MEMEHTOB U LUMPOKUM OManasoHOM UX
coOepkaHu, OrpaHWYEeHHbIM YMCIIOM COOTBETCTBYHOLUMX CTaHAapTHbIX 06pasuoB
cocTaBa. B naHHon paGoTe Ans nomHon xapakrepusauumn pasnuyHbiX TUNOB abuccarnbHbiX
nepuaoTMTOB  MCMOSb30BaH  KOMMMEKC — aHanuTU4eckMx MEeTOAO0B,  BKIOYAOLLUIA
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onpeaeneHve copepxaHui nopogoobpasyroLmx 3NeMEeHTOB mMeToaamu
cnektpodgotomeTpun n ICP-AES, onpegeneHne mukpoanemeHtoB metogamu ICP-AES,
ETAAS u HR-ICP-MS. VYnbTpacnegoBsble KonudectBa 6GnaropogHbiX MeTannos
onpeaensnu nocrne KOHUEHTPUpPOBaHMS Ha Komnnekcoobpasywuwem copbeHTe (ETAAS)
unn  katmoHoobmeHHon cmone (HR-ICP-MS). Ha  ocHoBaHuW  NOMyYeHHbIX
aKcrnepuMeHTarnbHbIX AaHHbIX NMokKa3aHbl BO3MOXHOCTU U OrpaHUYeHns UCMNOSib30BaHHbIX
MeTOOO0B, WX B3auMMHas [OMOSIHAEMOCTb, a TaKkKe BKNag pasfuyHbIX (PakTopoB B
NpaBubHOCTb onpeaesieHns (BOCnpoM3BOOUMOCTb U NPaBUITbHOCTb UHCTPYMEHTarbHOro
onpeerieHnsi, roMOreHHOCTb pacnpeferieHns 3reMeHTOB, YPOBEHb WX COAepXaHwun).
lMony4yeHHble AOaHHble COMoCTaBMEeHbl C pe3ynbTatamMm aHanusa obpasuoB cocTtaBa U
nuTepaTtypHbIMU JaHHbLIMU.

AHAJNIMTUHECKWE PEWEHWA ONA SKOJIOM'MYECKOIO KOHTPOIA TEPPUTOPUI
PASPABOTKN CYNboUOHLIX MECTOPOXOEHNA

TroTioHHUK O.A., Kucenea M.C., Ky6pakoBa U.B. (FTEOXU PAH)
NMlab@geokhi.ru, Ten.: 8(499)137-75-26

C wuenbk co3gaHMss COBPEMEHHOM aHanuMTUieckon ©0asbl AN  KOMMNEKCHOro
MOHUTOPUHIa TEXHOreHHOro 3arpsi3HEHUs1 OKpyXalowen cpedbl, B YaCTHOCTWU, B 30HaAxX
pa3paboTkn pyaHbIX MECTOPOXAEHWI, NPearioXeHbl METOAMKN onpeaeneHnst 3aieMeHToB —
noTeHUManbHbIX 3arpsasHUTEnen NpUPOAHbIX 3KOCUCTEM — B 3KONOrMyecknx obbektax Ha
YPOBHSIX, COOTBETCTBYIOLNX TpeboBaHUAM MPUPOAOOXPaHHbIX OOKYMeHToB. MeToguku
onpegeneHnst obLero cogepXxaHus u popm cepbl, a Takke TOKCUYHBbIX ANIEMEHTOB, B TOM
Jyucrne netyuux (Hg, Pb, Cd, As, Se n gp.) 6a3upyloTcsa Ha BbICOKONPOU3BOAUTENBLHOM
MMWKPOBOSTHOBOW NOAroTOBKE MNpo6 M MX MHOrO3M1eMEHTHOM aHanuse COBpPEeMEHHbIMM
NMHcTpymeHTanbHbiMn MeTogammn (ASC-UCT1, AAC). Ha npumepe aHanusa ctaHOapTHbIX
obpa3yoB coctaBa MNO4YB, MOPOA, [AOHHbIX OTMAOXEHWA, NPOAEMOHCTPUpOBaHa
9KCMNPECCHOCTb MOMYyYEHNS] U BbICOKOE KayeCTBO pes3yrbraToB Ha OCHOBE MPUMEHEHUS
pa3paboTaHHbIX METOANK.

MOOENMMPOBAHUE ~ UMIAKTHOIO NMPOLIECCA KOPOTKOMMIMYNbCHbIM
NA3EPHbLIM BOSOENCTBUNEM

Ynsawes B.B., Wlymunosa T.I'. (Ml Komu HL YpO PAH)
vaskom77mail.ru Ten.: 8 (904) 233 15 71
Paboma ebinonHeHa npu ¢puHaHcosol noddepxxke npoekma PH® Ne17-17-01080.

NMnakTHbIn MeTaMopdu3M Bbi3blBAaeT MWCCIEeAOBaTENbCKUA MHTEPEC B CBSA3M C
3KCTpeManbHbIMU yCcroBusiMM npeobpasoBaHus BelwecTsa B npupoge. B 3aBucumoctn ot
CTEMEHN WHTEHCUBHOCTM BO3AEWCTBMA YOAapHbIM Npouecc Bbi3biBaeT as3oBble
TpaHcdhopmaLmmn, dopMMpoBaHNE AMANIEKTOBLIX CTEKOS M MMMNAKTHbLIX pacnfaBoB BNOTb
A0 ucnapeHust BellecTBa. B cBSA3M C 3TMM BO3HMKAET LEMbIA CMEKTP BO3MOXHbIX
MexaHM3MoB (hOpPMUPOBaAHUS BellecTBa WUMNakTUTOB. [peobGpas3oBaHMe CUIMKaTHbIX
nopoAd W3y4yeHO [OOBONIbHO MOAPOOHO, B TO BpeMsi Kak WM3MeHeHUsi kapboHaTHOro u
YrIUCTOro BeLecTBa 0CafoYHbIX MOPOA MULLEHM BO BpeMsi MMNAaKTHOrO MeTamopduama
ocTalTcs Ccnabo W3Yy4YeHHbIMW, XOTS OHW [OBOMbHO LUMPOKO pPacnpoCTpaHeHbl B
MMNaKkTHbIX obObekTax. Hamu npoBegeHO  3SKCMEpUMEHTanbHoe  MoAenvMpoBaHue
MMMNaKTHOTO  npouecca N0 FMMHUCTBIM ~ U3BECTHAKaM C  MCMONb30BaHUEM
KOPOTKOMMIMYMbCHOIO Jla3epHOro BO3AENCTBMS, KOTOPOE MO3BOMWMO Nony4nTb 6as3oByto
MHOopMaLmMio Ans  aHanusa npeobpasoBaHus kapboOHATHOrO BeLlecTBa, a Takke
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NOBEAEHUS CUINMKATHON KOMMOHEHTbI M3BECTHSIKOB. [NonyyYeHHble pe3ynbTaTtbl MOryT BbiTb
NCNonb30BaHbl N5l NOCTPOEHMs 06LLEen MoAen MMMNAaKTHOro npoLiecca.

9®PEKTbl COJMHEYHbIX MPOTOHOB B XOHAPWUTAX C HW3KOW CTEMEHbLIO
ABJTALNN

YctuHosa I'.K. (FTEOXU PAH)
ustinova@dubna.net.ru Ten.: 8 (903) 973 15 23
[Mpoepamma Ne7 ®yHOameHmMarsbHbIx uccriedosaHul lNpesuduyma PAH

OueHeHb! BKnagbl CONMHEYHbIX KOCMUYECKUX JTy4en (B OCHOBHOM NPOTOHOB C aHeprnen 20-
500 MaB) B obpa3oBaHMe KOCMOrEHHbIX PaguvOHYKNMAOB B ONM3NOBEPXHOCTHLIX CHOSIX
XOHOPUTOB C Hu3kon abnauymen. OObIMHO 3TWM CroM TepsTCA MNpU  NPOXOXKAEHMM
XOHOPUTOB 4Yepe3 artmocdepy 3emnn. [JeACTBUTENbHO, MNOKa3aHO, 4YTO 3ddeKTbl
COSIHEYHbIX MPOTOHOB MPOSABNATCA NUWb B 6-10 CM OT NOBEPXHOCTU XOHOPUTOB U
3aBUCAT OT YPOBHHA COMHEYHOW aKTUBHOCTW, OT TFefMOLEHTPUYECKOrO pPacCTOAHUS
XOHAPUTHBIX OpPOUT M OT rNyObuHbl 3aneraHust B XOHApUTax uccrneayembix o6pasuoB.
OpHako, wu3-3a ropasgo 6Gonee BbICOKOM WMHTEHCUMBHOCTWU COSIHEYHbIX MPOTOHOB MO
CPaBHEHUI0O C UHTEHCUBHOCTbLIO ranaktuyeckux kocmudecknx nyden (MKIT) mx adpdekThbl
MOryT COXpPaHUTbCA B BbiNaBWmMX obpasuax, Hanpumep, Mpu HU3KOW CKOPOCTM WUSK
acMMMETPUYHOM abnsumm XoHApPUTOB. PaccumTaHbl KOHKPETHble BKMadbl CONHEYHbIX
NMPOTOHOB B COAEPXaHUS KOCMOFEHHbIX PaduMOHYKNMAOB B 0OOpasuax XOHAPUTOB C
n3sectHoiMn opbutamm Studenberg n Jessenice. 3TO gaeT BO3MOXHOCTb 3a BblHYETOM
3TUX BKNaJ0B OLEHUTb COAEPXXaHNS KOCMOTEHHbIX paanoHyknnaos, obpasoBaHHbIX KT,
nucnomnb3oBaTtb MX B KayecTBe MHTerpanbHblx pgetektopoB [KIT ana  umayydeHus
3aKOHOMEPHOCTEN BPEMEHHbIX U MPOCTPaHCTBEHHbIX Bapuauun IMKJT B 23 1 24 conHeYHbIX
UMKnax.

FTEOXMMUYECKME OCOBEHOCTW 3KITOr'MTOB MAKCIOTOBCKOTI'O KOMIJTEKCA
(FOXKHbIN YPAI)

PenbkuH B.B. (MOM PAH)

viedkin@iem.ac.ru, Ten: 8(496) 522 1666

Paboma ebirnonHeHa rpu ¢puHaHcosou rnoddepxxke Npoepammbl Pynbpalima
UHcmumyma MexdyHapodHozao obpasosaHusi (epaHm 2011 a., manbit epaHm 2015 e.)

N3y4yeHbl reoxmmumyeckme u - TepmasribHble  0COBEHHOCTM 6a3nTOBLIX  JKMOrUTOB
MaKCHTOBCKOrO 3KIoruT-rnaykogaHcnaHueBoro komnnekca Ha KOxxHom Ypane, KoTopbi B
cuny csoen HP-UHP crneundukn asnsetcs BeCcbMa NepCrnekTUBHbIM OOBLEKTOM Afis
N3y4deHnsi NOTeHUManbHON anma3oHOCHOCTM permoHa. Ha ocHoBe HoBbix XRF n ICP MS
AaHHbIX N0  BanoBoMmy coctaBy 18 npeactasutenbHbiX 06pasuLoB  3KMIOrMTOB
MakcroTOBCKOro KOMMMeKca MofyYeHbl HOBble EeOXMMUYECKMEe [aHHble U BblSiBrieHa
npupoda npoTonuTa ApPeBHUX MNOpOo4 KOMIMMEKca, YCTaHOBIIEH XapakTep ero nreunT-
TEKTOHUYECKOro pasButuda. [eoxnmmumyeckMe [aHHble [OoKa3blBalOT, YTO MPOTONIUTOM
6a3nToBbIX  3KNOrMTOB  MakCIOTOBCKOrO  KOMMfeKkca ABMASANUCb  TONEUTOBble U
cybuwenoyHble 6asanbTbl oboraweHHoro (OIB) v gennetupoBaHHoro (N- m E-MORB)
TUMOB C YHacrneAoBaHHbIMK MpU3HaKamu Cy6ayKLMOHHOM KOMMOHEHTbI M NOCnenyoLwmx
MeTacoMaTU4yecknx M3MeHeHun. Hanuume B HWXKHEN CTPYKTYPHO-BELLECTBEHHOW Mayke
Komnnekca gpeBHUX (HwxHekembpuicknx - 2533 mnH net) UHP ynbTpamadgutoBbIX ©
9KMOrnTOBLIX MOPOA CBMAETENbCTBYET 00 y4acTum Ha paHHeM 3Tane opMUMpPOBaHUA
KOMIMneKkca TEKTOHNYECKNX MaHTUMHO-KOPOBbLIX BKMNIOYEHUI OpeBHEro cybctparta pernmoxa.
YcTaHOBMEHbl NapamMeTpbl U NEPUOAUNYHOCTb MeTamopmyecknx npeobpasoBaHuii NOpos
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KoMmnnekca B rpouecce KoHBepreHuun BocTodHo-EBponenckoro  kpaToHa WU
naneoasnaTCckon okeaHmnyeckom nnnTtol. o gaHHbIM Grt-Cpx TepMOMETpUn BbISIBAIEHO, MO
KpanHen Mepe, u4eTbipe 3nu3ofa CONPSPKEHHOro MpOrpagHoro W  peTporpagHoro
MeTamopduama C MakcMmanbHbiIMM napametpamu o 800-900 °C m P ~ 3.5 GPa.
lMocnepyouwme peTtporpagHble U MOBTOPHbIE MPOrpeCcCUBHbIE 3Tanbl MeTamopduama
npoucxoamnu npu 0Oonee HU3KUX napameTpax, XapakTepHbIX Ana dauun ronybbix
cnaHues (T ~450-700 °C, P ~ 1.2-1.7 I'T1a) n 3eneHocnaHuesou (T ~ 380-470 °C, P ~ 0.7-
1.3 ITla) daumn, onpepenasa napameTpbl BbICOKODAPHOW 3KCrymauum U MNOSIOXKEHUE
rpaguMeHTa metamopdu4ecKoro nosnsi.

COCTABblI PACTBOPOB N MUHEPAJIbHbBIX ®A3 B CUCTEME AM®UBOI-OJTIONA:
NPUNOXEHME K KNCITOTHOMY METACOMATO3Y

Xopopesckas J1.U. (MOM PAH)
khodorevskaya@mail.ru Ten.: 8 (916) 651 25 53

Ha ocHOBaHMM NpPOBEOEHHbLIX JKCMEPUMEHTOB, MOLENUPYKOLLMX B3auMoaencreme
amdubona c pactesopamn H20-HCIl npmn 650°C, 7 kbap onpegeneHbl MuUHeparbHble
accouMauun nocne OonbITOB U  M3MEPEHbl KOHLUEHTPaUMW OCHOBHbIX METPOreHHbIX
KOMMOHEHTOB B pPaBHOBECHbIX pacTBopax. [lokasaH NpeMMyLleCTBEHHbIA BbIHOC U3
amcumbona Ca n Fe no cpaBHeHuto ¢ Mg. PaccuutaHbl fucl, Npy KOTOPLIX accoumnauuu
amcumnbona c nnarMoknasoM CMEHSTCA accouMaunsMy XIoputa C KeapuToM Unu
Kopaneputom. [lokasaHO, 4TO OCHOBHOW Nnarvoknas, BCTpevarwumncs B NPUPOLHbIX
0asndukaTHbIX XuUnax, a TakKe aHOPTO3MTOBLIE MPOCHON, SABNSAKTCA WHOMKATOpaMu
BbICOKOTEMMEPATYPHOro MeTacomaTo3a, BbI3BaHHOIO KMCOTHBIMKU doritongamu.

BIMAHWE CKOPOCTU POCTA HA OBPA3OBAHWE MPOTAXEHHbLIX JEPEKTOB B
KPUCTAJTNAX AIIMASA

XoxpsikoB A.®., NManbsHoB l0.H., Bop3pos IO.M. (MM CO PAH)
khokhr@igm.nsc.ru ten.: 8 (383) 330 75 01
Paboma ebirnonHeHa 8 pamkax 2ocydapcmeeHHo20 3adaHusi, npoekm Ne 0330-2016-0007.

[MpoBedeHbl uccrnegoBaHWa MO POCTY U U3YYEHUIO peasibHOW CTPYKTYpbl KPYMHbIX
KpUCTanmnoB CMHTETUYECKOro anmMasa, BblpallleHHbIX B MHTepBane ckopocTten pocta oT 0,8
ao 8,5 wmr/yac. BblpawumBaHue KpuctansoB MNpoBeAeHO MO MeTody TemnepaTypHOro
rpagmeHta npu P=57TTla n T=1450°C c wucnomnb3oBaHMEM B Ka4yecTBe MeTanna-
katanusatopa Nio.7Feos U opueHTaumm 3aTpaBOYHOro Kpuctanna no nnockoctu (100).
Tunbl M NNOTHOCTb pacnpegeneHnss AUcnokauum M nnaHapHbix OedekToB (aedektos
YNaKoBKM W [OUKPOABOMHWMKOB) B MOMYYEHHbIX KpucTannax anwasa 6binu u3yveHbl C
NCNonb3oBaHMEM METO[a CENeKTUBHOro TpasneHus no oTpaboTaHHOM paHee MeToauKe.
YCTaHOBMNEHO, YTO C YBENIMYEHMEM CKOPOCTW POCTa MSIOTHOCTb AMCHOKaUUM BOo3pacTaeT
Ha 4 nopsagka oT 0,5-10cm? po 5,0-10%cm?. C yBenMyeHMEM CKOPOCTU pocTa
yBENMMYMBAETCA M KONMYECTBO NfaHapHbiX OedEKTOB, LEHTPaMU 3apOXAEHUsI KOTOPbIX
ABNAOTCSA, NO-BUAMMOMY, AUCIOKAUUM M MUKPOBKNIOYEHUs:. C y4ETOM MOMyYEHHbIX
pe3ynbTaToB onpeaeneHbl ONTUMaribHble YCMOBMS POCTa ANA MOMyYeHUs KPUCTanmoB
anvasa, ynoBneTBopsowmMx TpeboBaHWAM AN 3NIEMEHTOB PEHTrEeHOBCKOM OMNTUKN U
MaTpuy, No CO34aHUI0 YrnepoaHbIX reTepoCTPYKTYP.

METOA ONPEAENEHNA KOHLEHTPALIMM CENEHOOPTAHUYECKMX COEQVHEHU
B BNONOI'MYECKN AKTUBHbBIX JOBABKAX
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XywsaxTtoBa C.[., Nanunosa B.H., EpmakoB B.B. (FTEOXU PAH)
bakhord3@mail.ru Ten.: 8(499)137-47-73

CeneH — >KM3HEHHO BaXHbI, HEOOXOAMMbBIA MWKPOINEMEHT C  YHWUKaNbHbIMU
Buonornyeckumm  YHKUMAMU U LUMPOKUM CMEKTPOM BMoNnornvyeckoro AencTBuUs €ero
coeanHeHnn. OH urpaeT BaXKHYK aHTUMOKCWOAHTHYH ponb B 6Guocdepe. Hepoctatok
ceneHa B cpefie N opraHuM3mMax COMnpoOBOXAaeTCs pasBUTUEM psfa cepaeyHO-COCYyaUCTbIX
N onyxonesbix 3aboneBaHunin Yenoseka. B HacToswee Bpems 6onbllOe pacnpocTpaHeHne
nonydnnun BA[bl Ha ocHoBe AumeTungunupasonunceneHvga (npenapatbl rpynmnbl
«Cenekop»), BBOOMMbIE, B YAaCTHOCTU, B COCTaB MOBapeHHOW CONu, NPUBEAEHHON HUXe
doopmyrbl ¢ cogepxaHmem ceneHa go 32-33%.
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Kpome TOro, B Hactosiuiee BpeMsi peanusyloTcsl 4Yepes3 anTeyHyl CeTb HEeCKOSbKO
npenapaTtoB, cogepxawmx cenekop (Hanpumep, «Cenekop-makcu» - TabneTkn Maccomn
200 wmr, ceptudmkatr Ne 004287.P.643.05.2002, n nutbeBaa Boga «boraTbipby,
BbiNyckaemasa B pecnybnuke benapycb). OgHako KOHTPONb cCoAepXaHus aKkTUBHO
AENCTBYIOLLEro BewecTBa npakTudeckn otcyTtctByeT. KonmuectBo cenekopa B BAL wm
npenapatax Ha €ero OCHOBE KOHTPONUPYIT KOCBEHHO MO obuemy coaepXaHuto
MUKpoanemeHTa. Mpn 3TOM He yu4uTbiBaeTCs MPUCYTCTBME E€CTECTBEHHOrO COAEpXaHus
cerieHa B gpyrux goopmax.

Hamun  paspabotaHa meToguka onpefenieHuUst KOHUEHTpauum ceneHoopraHMyYeckmx
coeMHEHMN B OMONOrMYyeckn akTuBHbIX pAobaBkax wmetogom BOIXX ¢ Yd -
AeTeKTUpoBaHUEM, 3aKITYaloLWmMNCa B TOM, YTO aHanuampyemyo npoby npensaputensHO
pacTBOPSIOT B CMECU aLETOHUTPUI-BOAA, B3SATON B OObEMHOM COOTHOWeEHun 1:2,0-2,3, B
Ka4yecTBe NOABMXHOW hasbl MCMOMb3YyOT OMHApPHYHD CMeCb Ha OCHOBE aLeTOHUTpua-
Boabl B cooTHoweHun 90-10 06.% npu ckopoctn nponyckaHus ee 0,6-0,8 mn/muH, a
AeTekTupoBaHue ocyLecTBAAT nNpu gnnHe BonHbl 200-250 HMm.

MeToanka otpaboTtaHa Ha npumepe onpeaeneHns MUKPOKONIMYECTB CeNeHOOPraHNYeCcKmx
coeguHeHun - npenapaToB rpynnbl «Cenekop», ncnosnbdyembix ana oboraweHns BAos.
Mpn xpomaTorpadmyeckom onpeaeneHnm cenekopa Ucnonb3yoT npmubop, cCocToAWmnn 13
ABYyX HacocoB (Knauer), nHxekropa, Y®-cnekrpodgortometpa 320 (Hitachi) ¢ »xugkoctHon
KtoBeTON 06bemoM 7 MK n o6bemom netnum 20 mkn. B paboTte ncnonb3ytoT konoHky C18
(150 mm gnvHoM 1 4,5 MM B AnameTpe) 1 apyrue.

ClNeObl YOAPHOIO MNMPOLEECCA HA MNHEPAJIAX U3 KPATEPOB CAROLINA BAYS
(BOCTOYHOE NMOBEPEXBE CLUA)

LUenbmoBuy B.A (FO»bopok» WU®3 PAH).,, Jlioxun A.M. (OO0 "WUHcTUTYT
ANCTaHLUMOHHOro nporHo3sa pya"), Sheremet V.A. (GSO, Univ. of Rhode Island).
Paboma nododepxxaHa PO®®U, npoekm 16-05-00703

Ha atnaHtnyeckom nobepexbe CLIA, Ha npoTsxeHun 1000 km ot dnopuabl 4o Heto-
Ibxepcun, pacnonoxeHo cBbiwe 500 000 oBanbHbIX KpaTepoB, pa3mepamu o 15 Km,
HasbiBaeMblx «3anvBamu KaponuHbl» (Carolina Bays), npoucxoxgeHue KOTOpbIX
BbI3blBAET CMOpbI.
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B 'O «bopok» NP3 PAH Ha COM «TeckaH Bera lI» ¢ npuctaskon ana 3C nsyyeHsol
npobbl, oToOpaHHble € nomowpbio Nd marHMTa u3 pbIXNbiX NopoAd 3-X KpaTepos,
pacrnonoxeHHblx B 10-T1 kKM K ceBepy oT . Muptn buy, KOxHasa KaponuvHa.

B nccnepoBaHHbIX Npobax Obinv oBHapyXeHbl MUKPO- M HaHOYacTULbl, MPUMasK1 U
nneHkn ymctoro Ni Ha NOBEPXHOCTU OKaTaHHbIX 3EPEH MNbMEHMTa WM KBapua, a Takke
MUKpoYacTuLbl camopogHbix meTtannos:Fe, Zn,CuZn, FeNd.

Hamn, BnepBble B nopogax I3TUX KpaTepoB, BbISBEHbl HE MNPOCTO MWHepanbl
MMNaKTHOrO reHesuca, a crefbl npouecca TEPMUYECKOro B3aUMOLEWCTBUS 3EMHOro U
KOCMWYECKOro BellecTBa, npousoLueaLlero in situ.

Mpepnonaraetcs, 4To KpaTepbl OblIM 06pa3oBaHbl MHOMOYUCNEHHBIMWU bparMeHTaMu
aspoaMHaAMUYECKN pa3pyLUEHHOrO0 KOCMWUYecKoro Tena (KomeTbl WM  actepouga),
neTeBLUero HaBcTpeyy 3emse Nno o4YeHb NOSIoron TpaekTopun.

CMELIEHME NTAMMPOUTOBOW 1 KAMA®YTMTOBOW MAIM MNMPU ®OPMWUPOBAHUM
BbICOKOKANMEBLIX MOPO PABMHOBOIO MACCUKBA, ANOAHCKUA WWT (MO
OAHHBIM MCCNEOOBAHUA 3KCMEPUMEHTANBHO-3AKANEHHBLIX BKITHOYEHUA B
ONMBUHE U XPOMLUMANHETN).

Yanka U.D., U3ox A.D. (MM CO PAH, Hr'y), Cobones A.B., bataHoBa B.I'. (FTEOXU
PAH, |STerre), KpaweHnuHHukoB C.IN. (FTEOXU PAH,).

+79137723224 ivanlab211@gmail.com

UccrnedosaHue 8bINnonHeHo rnpu noddepxke epaHma Pocculickoeo Hay4YHo20 ¢boHOa
(npoekm Ne15-17-20036). AHanumu4yeckue uccrnedosaHusi 6o ®paHyuu noddoepxaHbl
epaHmom Labex OSUG@2020 (Investissements d’avenir — ANR10 LABX56).

NccnepoBanucb pacnnasBHble BKAKOYEHUS B 3epHaxX OfNMBMHA W XPOMLUMUMHENWUAOB
13 namnpouTtoB Ps6MHOBOro Maccmea M X MUHepanbl-xo3sesa. HenporpeTble BKHOYeHUs
packpucTannn3oBaHbl, rOMOreHn3aumsi ¢ 6bICTPON 3aKankon npou3eogunach B TpybyaTton
neun npy P atm n T 1400 °C (ana xpomwnuHenuaos), 1350 n 1250 °C (ans onMBMHOB).
[Mony4yeHbl rOMOreHHble CTekna, COCTaB KOTOpbIX oOnpeaensancsa MUKPO3OHOOBbIM
aHanm3om wn SIMS. CocTtaBbl OnMBMHA W XPOMLIMNWHENWAOB  Oonpenensannucb
MMKPO30OHOOBbIM aHanuM3oM, TemnepaTtypbl KpUCTannu3auum OfiMBMHA OLeHMBAanuCb Mo
ONMBVH-LUNNUHENIEBOMY TEPMOMETPY.

Mo knaccudmkauum Foley et al., 1987 coctaB CTEKON BKMNHOYEHUN B OSNIMBUHAX
oTBeYaeT kKamadyruTty, pexe — namnpouTy, B XPOMLINUMHENugax — JaMnpouTy,
MPUCYTCTBYIOT  TpeHAbl CcMeweHna 3Tux MarM. OnvBUHbBI-X039€Ba  BKOYEHUN
KamadyrmToBoro cocrtaBa OTNMYalTCAa OT (OEHOKPUCTOB OfMBMHA W3 JTaMNpouToB
nosbilweHHbIM Fo, CaO, noHmxeHHbIM NiO.

Ha oOCHOBaHUM MOMlyYEHHbIX [AaHHbIX W Y4YUTbiBad [aHHble npenbliayLwmnx
nccnepoBaHui, npegnonaraeTca  CywecTBOBaHWE [MyOWHHbIX Kamep, B KOTOPbIX
nponcxoguno (ppakunMoHMpoBaHME Marm flaMnpouToOBOr0 M KamadyrMToBOro COCTaBOB.
Mpn npoxoxgeHun namprnouvToBOM Marmbl 4Yepe3 Kamepy C KamadyrMToBoM Marmowu,
nponcxoguno nx cmewenune npu temnepatype okono 1150 °C, 3a koTopbIM criegoBanu
NMMKBALUMOHHbIE MPOLIECCHI C OTAENIEHMEM CUMMKATHOM M KapbOoHaTHO-CONeBon dpakumm.
reoxummnyeckasn cneumdurka CTEKON BKAOYEHUA N U3OTOMHbBIA COCTaB U3YYeHHbIX NOPOA
ykasbiBaloT Ha apeBHui (AR-PR) nutocepHbIn MCTOYHUK 3TUX MarMm, OoboralleHHbl B
Xo4e ApeBHUX CyBAYKUMOHHBLIX MPOLLECCOB.

KP-CIMNMEKTPOCKOTIMNA N-AOKO3AHA (C22H46) NPU BBICOKMX OABJIEHUAX

YaHnbiwes A.A.,, llutacos K.A, (MM CO PAH), N'oH4yapoB A.®. (MHcmumym KapHeeu,
BawunamoH, CLUA)
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chanyshev_90@mail.ru Ten.: 8 (383) 333 26 00
Paboma ebinonHeHa rno eoc3adaHuto, npoekm Ne 0330-2016-0012

BaxxHOCTb MccnenoBaHUs TsHKENbIX N-arkaHoOB MPWU BbICOKMX OaBIIEHMSIX CBSAA3aHa C
LLUMPOKOW pacnpoCTPaHEeHHOCTbIO 3TUX YrNeBo4OPOAOB B NPUPOAHbLIX CUCTEMaX, B NEPBYHO
oyepeab B HedTAHbIX MecTopoXaeHusx. VX naydyeHne npu BbICOKMX AABMEHUNAX Takke
Heob6Xxo4MMO, Tak Kak TshKenble YrneBogopoAbl MOMyT MUrpaTb BaXKHYH pPOfib B COCTaBe
rMyOGuHHBbIX  bntongoB, a KpomMe TOro  SABNSATCS  BaXHbIM — MaTepuanom  ans
3KCNEepPUMEHTOB, rae OHWM UCMONb3YITCH B KAYECTBE UCTOYHMKA yrnepoaa u Bogopoaa npu
nccnegoBaHun 3akpblTblx C-O-H-N cuctem B npeccoBbix annaparax WM syenmkax c
anvasHbIMM HakoBanbHAMU. B gaHHom paboTe npoBedeHO AetanbHOe muccrnegoBaHue n-
AokosaHa (C22Has) meTogom KP-cnektpockonuu npu gaesnenunax go 30 Mla n komHaTHOM
TemnepaType. OKCNepuUMEHTbl NPOBOAMMN C UCMONb30BaHNMEM HAYENKUM C anMasHbIMU
HakoBanbHAMK B ["eodmanyeckon nabopatopun MHctutyta KapHern (BawwnHrtoH, CLUA).
Hamn mncnonb3oBanucb anmMasHble HakoBarnbHM C paboyen nnowagkon 300 mkm. [Ons
OLIEHKM OaBreHus ucnonb3oBarncsa pyouH (Cri*:Al203). Mpu aTmocdepHom gasnexHmumn KP-
CMEKTP N-40KO3aHa onpeaensieTcsa NATb CnekTpanbHbIMK NMHAMUK B Anana3oHe 700-1300
cMl, KOTOpbIi XxapakTepusyeTca KornebGaHWsSMU CKeneTHbIX pacTskeHun C-C nu
MasiTHUKOBbIMU konebaHusmmn CH2/CHs; gByms cnekTpanbHbIMU FIMHAMU B AManasoHe
1400-1500 cm™?, KOTOpbIN XapakTepuayeTcss HOXHUYHBIMU METUMOBLIMU KonebaHuamu; u
NATbIO CnekTpanbHbIMU NUHAMKM B AnanasoHe 2800-3200 cm?! — guanasoH konebGaHwii
pactsxeHna CHs n CH2 rpynn. B pesynbtate Ham yadanocb BbIIBUTb COBUI BCeEX
cnekTpanbHbIX NIMHUA N-4OKO3aHa B obnacTb Oonee BbICOKMX 3HAYEHWUW ONWH BOSH Mpwu
NnoBbILLEHMM OaBneHnsa. Takke yaanocb BbIIBUTb MCYE3HOBEHME CNEKTParibHbIX NUHUK Y
nosiBfieHne HOBbIX MO B MHTepBanax gasnenun 1,6-3,8 Mla, 10,8-11,0 Ma u 21,0-23,5
[Ma, 4yto cBuaeTenbCcTByeT 0 (Pa30BbIX Mepexofax N-4OKOo3aHa. BaXHO oTMeTuTb, 4TO
Takoe >Xe noBefeHune crekTpanbHbIX NMHUA npu (pas3oBbIX nepexogax Habnioganocb
paHee 1 ans 6onee nerkux ankaHoB, TakMX Kak 3TaH, NMponaH, NeHTaH, rekcaH 1 renTaH.

N3YHEHME PACTBOPUMOCTW MPUPOOHOIO MUNPOXITIOPA B TPAHUTOWOHbBLIX
PACIABAX. NMEPBbLIE SKCINMEPUMEHTAJIbHbBIE PE3YJIbTATbI

YeBbluenos B.1O. (M3M PAH)
chev@iem.ac.ru ten.: 8(496)52-258-61
Paboma ebinonHeHa npu ¢puHaHcosol noddepxke PODOU epanm Ne 18-05-01001A.

N3 renesBbix cMmecen Obinn HannaBneHbl UCXOAHble MoAeNnbHble cTekna coctaBa SiO2-
Al203-Na20-K20 ¢ monbHbiMKu Al203 /(Na20-K20) oTHoweHnsiMn paBHbiMn =0.64, =1.10 1
=1.70. HannaBneHue npoBogunn B Pt amnynax B BbICOKOTEMMNEPATYPHbIX MNevax c
cvnutoBbiMu HarpesaTenamm KO-14 npu atmocdepHoM aasneHun n Temnepatype ot 600
Ao 1350°C B TeyeHune =1.7 cyT. (U3 HUX =0.7 cyT. npun 1350°C). 3aTemM nonyyeHHble cTekna
Ob1nn HackiweHbl 0.2 H BogHbIM pacTBopoM HF u B nx coctas 6binv gobasneHsl =1 mac.%
LiF n =0.5 mac.% CaO. 311 onbiTbl ObIM NpoBeAeHsbl B npucytcteumn Bydepa Ni-NiO Ha
YCTaHOBKE BbICOKOrO ra3oBOro AaBfieHusi ¢ BHYTpeHHUM Harpesom (IHPV) npm T =900-
1000°C, P =100 Mlla n gnutenbHOCTK =6 YacoB. [1ns akcnepMMmeHToB 6blfl UICNONb30BaH
nupoxnop n3 BuwHeBOropckoro HMOBGMEBOrO MECTOPOXAEHUSA CrnefyloLlero coctasa:
(Cair.1Nao.slLao.osCeo.05)(Nb1.8Tio.2)Os9oF11.  [lpM  NOArOTOBKE  SKCMEPUMMEHTOB MO
onpegeneHuio  pacTBOPUMOCTU MUPOXSIOpa B FPAHUTOMAHBIX pacniiaBax MOPOLLOK
MOJESIbHOro antoMOCUNMKaATHOrO CTekna 3acbkinanu B Pt amnyny, B UeHTp nomelanu 1
AOCTaTOYHO KPYMHbIN 0BMOMOK KpucTannmyeckoro nupoxnopa, gobasnanu 2-3 mac.% p-
pa HF un 3aBapuBanun. 3OKCnepumeHTbl ObINM npoBefeHbl Ha yctaHoBke IHPV nmpu T
=750°C, P =100 MMNa v pgnutenbHocT 5 cyToK. M3 nony4veHHbIX 0b6pasuoB cTekna
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roTOBUINCH npenapatbl ans nccnenoBaHus MeTo40M nokanbHOro
pPEHTreHocneKkTpanbHOro adanusa. TakoM aHanmMa npoBoaunuM BOOSMb  nNpodunen
nepneHauKynapHbIX K rpaHuue BMMnaBNeHHOro B CTeKno Kpuctanna. B pesynbraTte
006paboTkn aHanmM3oB OblNM paccyMTaHbl PacTBOPUMOCTM MMPOXIopa B rPaHUTOUOHbIX
pacnnaBax B [aHHbIX YCNOBUSAX, @ WMEHHO MakcumaribHble KOHueHTpaumm Nb B
pacnnaBax HeNocpeacTBEHHO Ha rpaHuue C Kpuctannom. [lonydveHHble pes3ynbraTtbl
COMoCTaBMeHbl C AaHHbIMW MO PacTBOPMMOCTU KOnymbuTa M TaHTanMta B NOAOOGHbIX
YCrOBMUSIX.

OLIEHKA BENNYUHBI ®YTUTUBHOCTU KNUCIIOPOIA (foz) B OKCMEPUMEHTAX HA
YCTAHOBKAX BbICOKOIO FA30BOro JABMEHVS C BHYTPEHHMM HATPEBOM
(IHPV)

Yesbivenos B.10., KopHeeBa A.A. (UOM PAH)
chev@iem.ac.ru, gubkagob@mail.ru Ten.: 8(496)52-258-61
Paboma ebinonHeHa rpu gpuHaHcoeol rnoddepxke POOU epaHm Ne 18-05-01001A.

C wucnonb3oBaHMEM pas3nuyHbIX TBEPAbIX KucrnopogHbix ©ydepor (Co-CoO, Ni-NiO,
Fe304-Fe203, Cu-CuO) 6bina oueHeHa yrmtnBHocTb kucnopoga (foz) B akcnepmmeHTax
Ha yCTaHOBKax BbICOKOro ra3oBOro AaBfeHNsa ¢ BHyTPEHHUM HarpeBoM («rasoBas Gombar)
npu T = 1000°C n P = 200 Mlla. daHHble Bydepbl GbinM BbiOpaHbl, U1 No dopmyne
log(fo2)p,r = AIT+B+C(P-1)/T 6bInn paccuntaHbl BenuumHbl foz ana atnx P-T napameTpos
B cooTtBeTcTBUM C paboton [Chou I.M. In: Hydrothermal experimental techniques. 1987].
PaccuntaHHble log(fo2)r,r coctaBunu (B atMm.): -11.68 ans Co-CoO; -10.13 gns Ni-NiO; -
5.13 gna Fes30s-Fe203 n -4.60 gna Cu-Cuzx0. O3OKcnepuMeHTbl Obinn npoBeAdeHbl B
ABOWMHbIX 3aBapeHHbiXx Pt amnynax. Bo BHyTpeHHw amnyny nomeuwianacb 6ydepHas
CMecCb, a BO BHeLLHIOW 3anuBanu H20 ansa yBenuyeHus gnurtensHocTu paboTel Bydepa.
NcxogHble BydepHble cmecu Bbinv cocTaBrieHbl B Takux nponopumsx: 85 mac.% Co (Ni) n
15 mac.% CoO (NiO); 15 mac.% Fes304 (Cu) n 85 mac.% Fe20s (CuO). OnutenbHOCTb
onbITOB Gbina 1 cyT. [Nocne onbIToB ObINM NpPoBeAEHbI peHTreHodasoBble NccnegoBaHUs
OydepHbIX cMecen. YCTaHOBMEHO, YTO BO BCEX [MPOBEOEHHbIX 3JKCNepuMeHTax
coxpaHsanucb oba komnoHeHTa Bydepa, HO UX COOTHOLLEHUS CYLLLECTBEHHO U3MEHSMMUCH.
B onbitax ¢ Co-CoO 1 Ni-NiO KonmMyecTBO OKUCHEHHbIX dda3 yBENMYMIOCH 3a c4eT bonee
BOCCTaHOBNEHHbIX. B onbitax ¢ Fesz0as-Fe203 n Cu-CuO B npOTMBOMOMOXHOCTL 3TOMY
BO3POCSIO KONMYEeCTBO Gonee BOCCTAaHOBNEHHbIX ha3. Takum obpasom, B aKCNepMMeEHTax
Ha «rasoBon 6ombe» npu T = 1000°C n P = 200 Mlla senununHa log(fo2) HaxoauTcs B
AnanasoHe = -10.13 - -5.13 unn Ni-NiO + =2-3. Haww pe3ynbtaTtbl COBNagatT ¢ JaHHbIMU
log foz = Ni-NiO + 3.5, npuBegeHHbIMu B paboTe [Berndt et al. J. Petrol. 2005].

BJIMAHNE ®TOPA HA PACTBOPUMOCTb BOOHOIO XnopPMAHOIo oJitOMOA B
PNOOALMNTOBOM PACIJIABE

YeBbluenos B.1O. (M3M PAH)
chev@iem.ac.ru Tten.: 8(496)52-258-61
Paboma ebinonHeHa rpu ¢puHaHcosou rnoddepxke POOU epaHm Ne 18-05-01001A.

JKkcnepuMeHTanbHO wuccnegosaHa pactBopumMocTb H20-Cl-F-cogepxawux dnomngos
pasnu4yHon koHueHTpauun (ot 0 go 7M HCI n ot 0 go 7M HF) B puogaumToBom pacnnase.
B npouecce nogrotoBkn onbiTa B Pt amnyny 3sarpyxanu nopowlok npeaBapuTenbHO
CUHTE3NPOBAHHOINO FOMOFEeHHOro CTekrna, 3anMBann UCXOOHbI pacTBOpP W 3aBapuBarw.
OKCnepuMMeHTbl MPOBOAUNIUCE B COCYA€ BbICOKOrO ra3oBOro AaBfEHUs C BHYTPEHHUM
HarpesoM npu T =1000°C u P =200 MMla. [OnuTenbHOCTb cocTaBnsana 5 CyTok.
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Mony4yeHHble obpasupbl cTekna nccnegoBannch MeToO0M NoKanbHoro
peHTreHocnekTpansHoro aHanusa. CopepxaHve H20 B 3TUX CTeknax paccuutaHo cC
NCMonb30BaHNEM NUTepaTypHbIX AaHHbIX. Cogepxanusa F n Cl Bo dnonae nocrne onbita
paccunTbiBanuMcb no GanaHcy Macc. [lokasaHo, kakoe BnUsiHMe oOkasbiBaeT ¢pTop Ha
coaepkaHusi xnopa v BoAbl B pacniaBe puoaaLumMToBoro coctasa.

KPUCTAIMN3ALUMA XPOMUCTbIX TPAHATOB C WWPOKMMW BAPUALIMAMA
COOEPXAHWMA CaO B CUCTEME CEPTEHTUH-XPOMUT-KOPYH[-CaO

YenypoB A.A. (UM CO PAH)
achepurov@igm.nsc.ru ten.:(383) 333 2341

BbICOKOXpOMUCTLIE TpaHaTbl, HAaXOAMMblE BO BKMOYEHMAX B anmasax M MaHTUNHbIX
KCeHonuTax MMelT creumdudeckne Bapuaumm copepxaHus CaO: HU3KOKarnbuueBble
Pa3HOBMAHOCTU nNpeacTaBreHbl  cybkanbuMeBbIM  MMPONOM U3 rapubyprutoB U
nepuonnToB, B TO BPEMS Kak CaMble BbICOKOKalbLUMEBbIE Pa3HOBMAHOCTM BCTPEYalTCs B
BMAE yBaApOBMTOBOrO rpaHata M3 BepnuToB. BoaHbii donona SBRseTcs KpanHUM YneHOM
OOHOMO U3  BO3MOXHbIX  METacoMaTM4YeCKMX  areHToB, KOTOpbIn  cnocobeH
TPaAHCMOPTUPOBATL FEOXMMUYECKME KOMMOHEHTbl B MPUPOAHbLIX YycnoBusix. B pabote
npeacTaBfieHbl 3KCNepMeHTanbHble pe3ynbTaThl N0 KpUCTanIn3aumm BblICOKOXPOMMUCTBIX
rpaHatoB C LWMPOKMMKU Bapuaumamm cogepxaHms Cr03 u CaO B MoaenbHon
YNbTPAOCHOBHOW CUCTEME NPU B3anMMOLENCTBUM MNPUPOLHOIO0 CepneHTUHa, XpoMuTta U
kopyHaa ¢ Ca-cogepxawum BogHbIM dontongom npu gasnednn 5 [Mla n temnepatype
1300 °C. MNokasaHo obpasoBaHWe BbICOKOXPOMUCTbIX MUPOMNOBLIX rpaHaToB (6-12 Bec.%
Cr203 and 0.1-6 Bec.% CaO) u yBapoButoBbIx rpaHatoB (14-21 Bec.% Cr203 and 13-24
BeC.% CaO), kotopble Ha auarpamme Cr203-CaO [OeMOHCTPUPYIOT TpeH4 OT CaMbIX
HU3KOKanbLMEBbLIX PasHOBUOHOCTEN rapubyprMToBOM accoumanmm 40 BblICOKOKambLMEBbIX
yBapOBUTOBbIX FPaHaToB W3 BEPIMTOB, a TakKkKe MPOAEMOHCTPUPOBAHO, YTO BOAHbLIV
dnong MoXeT urpatb 3HAYUTENBbHYKD PONb MPU KPUCTaNNM3auum BbICOKOXPOMUCTbIX
rpaHaToB.

BO3SMOXHbIA  MEXAHWM3M  OBPA30OBAHMA  AIIMA3OB  “CMELLUAHHOIO”
NAPAEHE3NCA

Waukun A.®., llutacos K.4. (MM CO PAH)
shatskiy@igm.nsc.ru Ten.: 8 (383) 333 26 00
Paboma ebinonHeHa ripu noddepxke epaHma PH® Ne14-17-00609-/1

CornacHo COBpPEMEHHbLIM npeacraBneHnsMm, nntocgepHble anvasbl
KpUCTannmM3oBanucb M3 CyLIEeCTBEHHO KapbOOHATHbIX pacnnaBoB MNpU UX YaCTUYHOM
BOCCTAHOBMNEHUN. JKCNEPUMEHTaNbHas PEKOHCTPYKUMS cocTaBa KMMOBEpnmMToBOro
pacnnaBa B 30HE MaHTUMHONO WMCTOYHMKA MOKasana, YTo ero coctaB Obin 6nM30K K
anmMas3oHOCHbIM MarHe3nokapboHaTuTtam. BeposiTHee Bcero nNpoToKMMOEpnNUTOBLIN T.€.,
KapboHaTUTOBbLIN pacnnaB SABMAAMCA XXUAKAM KOMMOHEHTOM TEPMOXUMMUYECKUX MIIHOMOB,
xapaktepuaytomxcs 6onee okMcneHHbIMM 06CTaHOBKaMM MO CPaABHEHMIO C OKpYXaroLen
MaHTMen. [lpocayvBaHve Takux pacnfiaBoB B OKpyXawuwmMe MaHTUWHble Nopodbl Mo
MeXaHU3My pacTBOPEHUSA-KpUCTanmn3aumm conpoBoXaanoch X nepeypaBHOBELLMBAHUEM
C BMeLLalLWuMn MUHeparnbHbIMW accounaumsMm, a Takke YaCcTUYHbIM BOCCTaHOBIIEHUEM
X kKapboHaTHOWM COCTaBMSAOLWEN, TO eCcTb, CHMXKeHnem CO2 B cucteme.

Mony4yeHHble npu 6.5 Ma 1 1200-1600 °C akcnepumeHTanbHble AaHHbIE YKa3blBatoOT
Ha TO, 4TO nOHWKeHWe cogepxaHusa CO2 B kapboHaT-CUNIMKATHOM CUCTEME
KMMOBEeprnMToBOro cCoctaBa COMPOBOXAAETCA M3MEHEHWEM MUHeparnbHOW accouuaumm B
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cnefyouwen nocrnegoBaTesibHOCTU: KoacuTcogepxawas accoumaumsa (Coe+CpxxGrt) —
nupokcenntoBass (CpxtOpx+Grt) — nepuonutoBas/sepnutoBas (Ol£Opx+Cpx+Grt).
YCTaHOBMEHHAss  3aKOHOMEPHOCTb  MOXeT  OObsAcHATb  obpasoBaHMe  anvasoB
‘CMeLLaHHOro” napareHeaunca ua aknormTos rpynnbl A. B aTnx anmasax BKIOYEHUsST KOICUT
+ knmHonupokceH (Jd7DissEnsFss) n BkroyeHus rpaHata (Prp7aAlmizGrse) npuypodeHsl K
LUeHTpanbHbIM 30HaM, a BKNtoveHus onveuHa (Foe3) nokanuayotca B nepedepudeckmnx
30HaxX KpUcTannoB anvasa. B Hawmx akcnepumeHTax 6nmnsknii No cocTaBy KIMHOMMPOKCEH
(Jd10DissEnsFsa) kpuctannumaoBancs coBMecTHO ¢ koacutom npu 1200 °C n 35 mon% CO2
B CUCTEME, B TO BPEMS KaK KpuUcCTannusauus onvMBMHA npoucxoaumna B uHTepsane 15-27
mMon% COsz.

Taknm  obpa3oMm, NOCTENEHHOE  yMeHblueHMe  KOHueHTpaumm CO:2  npu
BOCCTaHOBNEeHUNn  kapboHaTMTOBOrO  pacnnaea  MOrMMo  MNpuMBOAMTb K  CMEHe
CUHreHeTM4eCcKkonm accoumaumMm anvasoB, OT KOJCUTCOAEepXXallen IKMOrmToBon [0
ONnMBUHCOLEpPKALLEN NepnaOTUTOBOM.

B3AMMOCBA3b CTPYKTYPbI MOPUCTOCTW U AKYCTOMEXAHUYECKMX CBOUCTB
FOPHbLIX MOPOA

Llunxosa H.M., LlenbmoBu4 B.A., NMNaTtoHunH A.B. (FO BOPOK U®3 PAH)
shinami@yandex.ru Ten.: 8 (485) 4724024

Paboma ebinonHeHa 6 pamkax 2oc. 3adaHuli Ne (0144-2014-0096, Ne AAAA-A17-
117040610183-6 u ripu nooddepxke epaHma PH® 16-47-02-003.

Ha ocHoBe uUudpoBbIX M306paxeHUn NpoBedeH aHanu3 aHwWnndgoB obpasuos
FOPHbLIX MOPOA C Uernbk pacyeToB napameTpoB nopuctocTn. OueHeHbl nokasaTenu
CBA3HOCTM M camonogobus  pasHbiX MO  CTPYKType MaTepuanoB, BKIOYas
KeporeHocoepxawime nopofbl. PaccMoTpeHbl NpuMepbl pacrnpegeneHnuin akycTu4ecKkom
aKTUBHOCTMW, BO3HMKAOLWEN B XxoA4e NabopaTopHbIX UCMbITAHWA Pa3fnyHbIX NO CTPYKType
00pasuoB rOpHbIX NOPOL B YCIOBUSX OOHO- M TpexocHon gedopmaumn. NokasaHo, 4To
XapakTep pacnpeaeneHnun akyCTUYEeCKOW aKTMBHOCTM CBSI3aH C  MNapamMeTpamu
pacnpegeneHnin oTaenbHbIX a3, NoNyYeHHbIMU B pe3ynbTaTe aHanmsa aHWnMgoB. 370
No3BONSIET NPOrHO3NMPOBaTb N3MEHEHMUST CTPYKTYPbl UCMbITYEMOro obpasua Ha pasfiMyHbIX
cTagusaix ero HanpshkKeHHo-4edopMaLNOHHOIO COCTOSTHUS.

NCIOJIbSOBAHNE MWKPOPAMAHOBCKOWN CMNEKTPOCKOIMNA anA
OMPEAENEHNA COOEPXAHNA BOObI B SKCMEPUMEHTAJBbHBLIX N NMPUPOOHBLIX
CUNMNKATHbBIX CTEKINAX OCHOBHOI'O 1 CPEAHEIO COCTABA

WunwkuHa T.A. (FEOXU PAH), TuxoHoBa M.C. (2eon. ¢p-m. MIry), Hekpoinos H.A.
(My3eli ®epcmaHa PAH), MNonos A.B. (2ceon. ¢p-m. MI'Y), BouyapHukoB P.E. (Inst.
Geowiss., Mainz), MneyoB I.10. (Myseu ®epcmaHa PAH, zeon. ¢-m MrY),
NopTHaruH M.B. (FEOXU PAH)

t.shishkina@geokhi.ru, Ten.: 8 (495) 939-70-62

Paboma ebinonHeHa ripu nodoepxxke epaHma POD®U Ne 16-35-60123.

Booa saBnsetca ogHMM M3 BaXHbIX KOMMOHEHTOB MarMm, BAMUSAIOWMX Ha WX pr3smKo-
XMMUYECKME CBOWCTBA, MO3TOMY KOSMMMYECTBEHHOE OnpeferieHne ee coaepxaHun B
NPUPOAHbIX pacnnaBax SBASETCA BaXHOW neTponornyeckon 3agjaden. B pabote
npeanoxeHa meToguka onpeneneHvst KOHUEeHTpauuni BOAbl B 3aKanouvHbIX CUIMKATHbIX
CTEeKNnax W pacnnaBHbIX BKIOYEHMAX OCHOBHOrO W CpefHero coctaBa MeToaoM
MUKPOPaMaHOBCKOM  CMEKTPOCKONMMA C  MOMOLLbK  KOH(OKanbHOro  pamMaHOBCKOro
mukpockona JY Horiba XPIoRA Jobin (kacdhegpa netponorum reonorn4yeckoro gakynbreta
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MIY). KanubpoBka npubopa npoBegeHa C  MCMNOMb30OBAHWEM  KOMMEKUUK
3KCNepUMeEHTaNbHO-CUHTE3NPOBAHHBLIX CUITMKATHBIX CTEKOS LUMPOKOro CNeKTpa COCTaBOB C
N3BECTHbIMN COAEPXXaHNUAMW BOAbl, ONpedeNneHHbIMU paHee He3aBUCMMbIMU MeTodamu
(MK-cnekTpockonusi, metoa TuTpaummn no Kapny-®uwepy). Ana KONNMYECTBEHHOW OLEHKU
C NOMOLLbI0O MWKPOPaMaHOBCKMX CMEKTPOB MCMONb30BaNoCh COOTHOLUEHME nrowanen
XapaKTEPUCTUYECKNX TMNUKOB WU  KannbpoBo4vHbIM  ko3dhdpuumeHT k. [lokasaHo, u4TO
KO3D(PULIMEHT MONOXUTENBHO KOPPENUPYeT C nokasaTenem cocrtaBa W CTPYKTYpbl
pacnnasa NBO/T. C ucnonb3oBaHuem paspaboTaHHOM MeToAuKM Obinu onpeneneHbl
cogepXaHms BOAbl B KOMMEKUMW NPUPOAHbIX 3akanouvHblX CTekon u3 obpasuoB
OKeaHW4YeCKMX TONEeUTOB panoHa TPOWMHOro couneHeHna byse, koTopble coctasunn 0.2 —
1.2 mac.% H20.

MCCNEQOBAHME TEPMOAMHAMWYECKMX CBOWCTB TBEPObIX PACTBOPOB
LWMNMWHENN MACC-CINMEKTPOMETPUYECKM SPPY3MOHHbLIM METOOOM
KHYOCEHA

LlLopHukoB C. U. (FTEOXH)
sergey.shornikov@gmail.com ten.: 8 (812) 540 03 42

Macc-cnektpoMmeTpuyecknm apdysnoHHbIM MeTogoMm KHyaceHa onpenerieHbl 3HavyeHus
napumanbHbiX OaBfAEHUA KOMMOHEHTOB ra3oBOW a3bl Hag TBepAbiIMW pacTBOpaMm
WNMHENW M YTOYHEHa rpaHuua TBepAbiX pacTBOpOB wWnuHenn B obnactn «MgAl2O4
(tBepabin pacteop) + Al20s» B AnanasoHe TemnepaTyp 2000-2200 K. [MonyyeHHas
TepmoaMHamuyeckass uWHGoOpMauusi COMocTaBfeHa C MMeWLWenca B nuTepartype.
HangeHHble 3Ha4YeHusi aKTUBHOCTEW OKCMAOB, 3Heprun [nbbca, aHTanbNuu M SHTpPONUn
obpasoBaHNsa TBepAbIX PacTBOPOB U3 OKCUOOB CBMAETENbCTBYHOT O HE3HAYUTESbHbIX
oTpULaTENbHbIX OTKITOHEHUSAX OT UAeanbHOCTW.

MCCNEQOBAHME ABONHOW MHBEPCUN OTHOCUTENBHOW NETYYECTU
MgO U SiO2 NP MCNAPEHW PACTIJTTABOB CAls

WopHukoB C. U., Akosnes O. U. (FTEOXMW)
sergey.shornikov@gmail.com ten.: 8 (951) 661 14 60

B pamkax TepmoaMHamMunyeckom MOAENU wuccrnegoBaHo u3MeHeHne coctaBa Ca-Al-
BkntodeHnsa (CAIS) B xoHapuTe B npouecce ucnapeHuss npu Temnepatype 2173 K.
Monyamnupunyeckas mogenb 6asvpoBanacb Ha Teopun mnaeasnbHbIX acCOLMMPOBAHHbIX
pacTBOPOB U 3KCMepuMeHTarnbHbIX AaHHbIX O pacnnasax cuctembl CaO-MgO-FeO-
Al203-TiO2-SiO2, nony4yeHHbIX 3PY3NOHHBIM MacC-CNEKTPOMETPUYECKUM  METOLOM
KHyaceHa B uHTepBane Ttemnepatyp 1600-2500 K. [Ona wucnapeHus 60nblUMHCTBA
coctaBoB CAIls xapakTtepHa WHBepcUsi OTHOcuTenbHoM neTydyectn MgO wn  SiOg,
obycnoBneHHasa npeobnagatrowmm ncnapeHmem MgO mn3 pacnnaesa. OgHako onsa coctaea
(36.14 mon. % SiO2, 23.88 mon. % Al20s, 25.60 mon. % MgO, 14.43 mon. % CaO)
Habnoganack ABonHaA HBepcusa cootHoweHna MgO / SiO2: nepsas (~35 mon. % Al203)
— Beaywas k npeobnagaxHmo MgO B pacnnase, 1 BTopas (~60 mon. % Al203) — Beagywias K
npeobnagaHuto  SiO2 B pacnnaee. [lokasaHo, 4YTO HebonblUME OTKMNOHEHUS Mo
cogepxaHnto CaO, xapaKTepuaylLlero OCHOBHOCTb pacnnaBa, MOMMM MNpMBECTM Kak K
npeobnagaHunio B pacnnase MgO (no cpaBHeHumto ¢ SiO2) Bcnegcreue
npenmMyLlecTBeHHOro ncnapexus SiO2 U3 pacnnaea, Tak U K npeobnagaHunio B pacnnase
SiO2 (no cpaBHeHnto ¢ MgO) BcrneacTBve npeumMyLlecTBeHHOro ucnapenna MgO u3
pacnnasa.
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KOMETHAA BOOA HA NNYHE

LnekuH M.WU. (K®Y), BapeH6aym A.A. (MITHIT PAH), MyxameTwwuH Y.P).,
CemeHoB A.A. (K®Y)

MichaelS1@yandex.ru, Ten: 8(843) 292-77-97

azary@mail.ru, Ten: 8(499) 135-54-67

B nocnegHue roabl MHOro roBopAT U NUwWwyT 06 OTKpbITUKM BoAbl Ha JlyHe. 3amep3Luas
BoAa oObHapyXeHa He ToNfbko Ha nontocax JlyHbl, HO U NPUCYTCTBYEeT B BuAe nbaa B
nopodax pasHblX Y4aCTKOB SIyHHOW MOBEPXHOCTU W, Mpexae BCero, B KPYMHbIX yaAapHbIX
KpaTtepax.

MpuBeaeHbl pesynbratbl U3YyYEeHUs MPUCYTCTBUA 3aMep3llen BOAbl B OBYX YOAPHbIX
KpaTtepax Ha obpaTtHou ctopoHe JlyHbl: kpatep LUnonkosckun (D = 180 km, 19°S, 129°E) u
kpatep AutkeH (D = 130 km, 17°S, 173°E). WccnenoBaHnst BbIMOSIHEHbI HA OCHOBE
doTorpammeTpudeckon ob6paboTkn opbutanbHbIX CHUMKOB BbICOKOIMO paspeLleHus,
AO0CTaBIIEHHbIX KOCMUYECKUMN Kopabnsammn «30HO-8» n «AnonnoH-15,-17». B pesynbsrate
aBTOpaM yadanocb MNOCTPOUTb TpPeXMepHble MOLENU KpaTepoB, YTO MNO3BOMSET uUsyyaTb
ocobeHHOCTM Tonorpadun KpaTepoB, MUX LHULLA, CTEHOK, LEHTparbHbIX rOpok n T.4. B
CcoObBLLEHMN PacCMOTPEHbI NEeOHUKOBO-NOAOOHbIE A3bIKM, Crnonsalwme C UeHTpasnbHbIX
ropok obounx KpaTtepoB. ATU U MHOTME Apyrue getanu ykasbiBatoT Ha Hanudme B nopoaax
KpaTepoB 60nbLINX Macc 3amep3Luen Bobl.

Mo Hawum aaHHbIM 0ba KpaTepa UMEKT KOMETHOoe npoucxoxaeHue. Nx sospact ~1-2
MJIH JIET, U CaMM OHW BO3HUKNN B KOHLE nocnegHen 6ombapampoBku ConHedHon Cuctemsl
ranakTM4yeckummM Kometamu, MMeBLIEM MecTo OT 5 go 1 mMnH net Hasag. Hawwm
nccnegoBaHMsa MO3BOMSOT fyylle MOHATb MeXaHU3M BMOpPaXvBaHUA KOMETHOW BOAbl B
nopoabl CTEHOK Npu 06pa3oBaHMM KpaTepoB, a Takke PU3NYEeCKMn MexaHn3m OTTanBaHus
3TUX NOPOA Npu cybnumaumm nefa B HacTosiLLiee BpeMs.

COBCTBEHHAA NETYYECTb KNCINOPOOA MMHEPANOB B XOOE ®OPMNPOBAHUA
KMBAKKCKOI'O NHTPY3MBA: PE3YJIbTATbI MOJOEJIMPOBAHUA n
AKCIMNMEPUMEHTAJIbHbIE OAHHBIE.

Wyoun U.U. (Mr'Y), XXapkoBa E.B.(TEOXU), KonteB-AiBopHukoB E.B. (MI'Y),

CeHuH B.I'.(FEOXN).

shubin.ivann@mail.ru

Paboma ebinoniHeHa npu noooepxke PO®OU 17-05-00713a, [lpoepamma 221
lMpesuduyma PAH

KnBakkcknn maguT-ynbTpamMaduUTOBbIN PACCOEHHbIN UHTPY3MB pPacrofioXeH B
CeBepHon Kapenuu Ha ceBepo-3anagHom ©Oepery o3epa [lso3epo. OH BxoguT B
OnaHrckyto rpynny paccrnoeHHbIX WHTPY3UBOB, SBMSAIOLLIYIOCA YacTblo CyOLIMPOTHON
nonocbl 6a3nT-runepbasnToBbiXx MaccnBoB. [Ins nccnegoBaHus 6oinn BeibpaHbl HaMMeHee
BTOPMYHO M3MEHEeHHble 00pas3ubl, U3 KOTOPbIX OTOOpaHbl YncTbie 3epHa onueuHOB (Ol),
opTonupokceHoB (Opx) n KNnHonmnpokceHoB (Cpx).

OKCnepuMeHTbl MO onpegeneHnto cobctBeHHon rneTtydyectn kucrnopoda (fO2)
MUHEparnoB NPOBOAMIM Ha BbICOKOTEMMNEPATYPHOW YCTAHOBKE Ha OCHOBE OBYX TBEPAbIX
3NeKTpPonMToB B UHTepBane Temnepatyp oT 800 o 1100° C.

N3mepeHHble  3HayeHns COBCTBEHHOM NeTy4yecTM Kucropoga MuHepanoB
COMOCTaBmfeHbl C MapamMeTpaMmy peanucTuyHon Mmogenu KuBakkckoro WHTpy3MBa
(KOMAIMAT-3.5) c poneit Fe*? 0,97 ot obuiero xenesa B MCxogHon marme. B ncxogHo
Marme cogepkanocb 25% KpuctansnoB MHTpaTennypuyeckoro onnemHa n 75% pacnnasa.
OT mogenu OTKMOHWAUCL MNOopoAdbl B OCHOBaHWW paspesa, B CTOPOHY MOBbLILWEHMWS
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neTy4yecTtu Kucnopozaa, B KOTOpbIX  MpUCyTCTBOBana pasnuyHas  gons
WHTPaTENNypu4eckoro OnvBUHA. YCTaHOBMEHa 3aMnMpuyeckasi 3aBUCUMOCTb NeTy4ecTu
Kucrnopoda onvBuHa 6nv3kas K NMHEWHOW OT OONW B MOpoAEe WHTpaTennypu4eckoro
onuBuHa. MamepeHHble 3HayeHus fO2 MUHepanoB W3 MOPOA, B KOTOPbIX OTCYTCTBYOT
NHTPaTEnNnypu4ecknii ONMBUH, XOPOLLO COrfacytTcs ¢ Moaenblo KMBakKCKOro MHTpy3uBa
(KOMAIMAT-3.5).

ONDODY3NOHHBIN  (HEPACIMITABHLIN) MEXAHW3M OBPA3OBAHMA XXWNOKOIo
YITMEPOLOA

lWymunosa T.I., UcaeHko C.U. (Ul Komu HL| YpO PAH)
shumilova@geo.komisc.ru ten.: 8(8212)240970

[NnaBneHve npeacTaBndeT cobon nepexon BelwecTBa M3 TBEPAOro B XKuakoe
arperatHoe cocTtosiHue. [JaHHbIM npouecc saBnseTcsa ha3oBbiM NepexogoM nepBoro poaa,
Kaxablhi matepuan MMeeT CBOK OnNpeferneHHyl TemnepaTtypy nnasneHus. Yrnepoa
SBMSIETCA CaMbIM TYronnaBkuMm BeLLECTBOM, NraBuUTCA nNpu Temnepatype nopsaka 3800—
5000 K. Takue BbICOKME TeMnepaTypbl TEXHOSIOMMYECKM BeCbMa CIIOXHO AOCTUrarTCS.
Hamu B npouecce 3KCNepuMeHTasbHOro MOAENVUPOBaHUS NpUpoLHOro
anmasoobpasoBaHus n3  pactBopa  yrnepoga  rpadwvra B  kapboHaTHOM
MHOroKOMMNoHeHTHOM pacnnase K20-Na20-CaO-MgO-FeO-CO2 coctaBa BOMM3W NUHUM
paBHOBECUsI rpaduT-anMa3s Hamu MornyyveHbl akTUyeckue [aHHble, yKasblBalolue Ha
BO3MOXXHOCTb BO3HWKHOBEHMWS MeTacTabunbHOro XnaKoro yrnepoga npu temneparype Ha
2000-3000K Hwxke TemnepaTypbl nnaeneHus yrrnepoga. Ha ocHoBe nonyyYeHHbIX
pe3ynbTaTtoB MpeasioXeH MexaHusm QOpPMUPOBaHUS  MeTacTabumbHOro  XWOKoro
yrnepoga anddy3noHHbIM nytem B KapboHaTHOM pacnnaBe, KOTOpbIi MOXEeT ObiTb
OCHOBOW A1151 pa3paboTKM HOBbIX TEXHOSIOrMI MOSyYEeHUS1 CBEPXTYromnfaBKMX MaTepmanos
npu cyuwlectBeHHO 6Gonee HU3KMX TemnepaTypax. PaccmaTpuBaetca MexaHu3m
obpasoBaHus anmasa U3 Xuakoro yrnepoga.

OKCMNEPUMEHTAIIbBHOE  MOJOEJIMPOBAHME  COCTOAHNA  YITIEPOOA B
OKCTPEMAJIbHbLIX YCJTOBUAX

Wymunosa T.I'. (MI" Komu HL YpO PAH)
shumilova@geo.komisc.ru Ten.: 8(8212)240970

MHpopmaumna o6 oTKpbITUM anmasHbiX 3Be3d NpuBfekna BHUMaHwe 60onbLIoro
4yucra yyYeHbIX 1 HaceneHus. Hammn akcnepumMeHTanbHO OLUEHEHO BO3MOXHOE COCTOSHME
yrnepoga B yCnoBusiX CyLLLeCTBOBaHNA 3Be3 U sAepHbIX Yyacten nnaHet (Shumilova et al.,
2016). B ycnoBusix 3KCTpemarbHO BbICOKMX TemnepaTyp W AaBfAeHUA MonyvyeHo
YCTOMYMBOE MPU HOPMASbHbIX YCIIOBUAX OMTUYECKN MPO3padvyHOEe YrrepoaHoe BELLECTBO
aMOp(HOro CTPOEHUs,, KOTOPOEe Ha OCHOBAHUM [aHHbIX LWIMPOKOro  KOMrrekca
nccnegoBaHNMn MHTEPNPETUPOBAHO HaMW Kak anmasonofobHoe cTtekno. [aHHbii Tun
BellecTBa, obrnagaet KOMMIEKCOM HEeOOblYHbIX CBOWCTB, B TOM 4uCrie TEOpPEeTUYECKU
MMeEeT BbICOKYID TBEPOOCTb. JKCNEPUMEHTANbHO MOKa3aHO BO3MOXHOE CyLieCTBOBaHWE
cBobO4HOroO yrrepoga B NPUCYTCTBUMM KUCROPOA4A B JKCTPEMArbHbIX YCMOBUSAX, YTO
AoKa3blBaeT BO3MOXHOCTb CYLLIECTBOBaHUS yriiepoaa anmasHoro Tuna B coctaBe boraTbix
yrnepogom 3Bes3q. Hambonee GnaronpuaTHbIMM NS CyLLECTBOBaHUSA anmasa ABnsoTCs
Oenble kapnukn. BocnpousBoaAMMbIA SKCNEPUMEHTAsbHBIA CUHTE3 C BblAEpPXMBAEMbIMU
ANuTENbHOE BpeMs KCTpemaribHbiMn PT-ycnosnsamn, ABnsieTcs OCHOBOM ANg pa3paboTku
HOBbIX CBEPXTYrOnnaBKkMX MaTepmanos.
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OCOBEHHOCTW PACMNPEAEJNIEHNA PEOKO3EMEJIbHbBIX 3JIEMEHTOB W NTUA
MEXAOY ®A3AMN BO ®TOPCOOEPXALWEW TlPAHNTHOW CUCTEME

LWeknna T.U., Pycak A.A., AndepbeBa A.0., N'pameHuukun E.H., KotenbHukoB A.P.,
3uHoBbeBa H.I"., BbiukoB A.1O. (2eosn. gp-m MI'Y), AxmepxaHoBa I'.M. (M3M PAH).

t-shchekina@mail.ru; aleks7975@yandex.ru ten.: 8(495)939 20 40
Paboma ebinoniHeHa ripu ¢puHaHcosol noddepxke PODOU (npoekm Ne16-05-0089)

OKCnepuMeHTanbHO M3y4eHO pacnpegeneHve peako3eMenbHbIX anemMeHToB, Y, Sc u Li
Mexagy antomocunumkatHeim (L) u antomodptopmgHbim (LF) pacnnaBamu B rpaHUTHOW
cucteMe C npefenbHbIMU KOHUEHTpauusmmn topa npu Temnepatype 700 u 8000C,
aasneHmn 1 mn 2 kbap, cogepxaHmem Boabl ot 2,5 no 30 mac.%. lokasaHo, 4TO BCe
pegko3semernbHble anemeHTbl, Y, Sc u Li pacnpegensiTcs B NOMb3y CONEBOro
anioMoTOPMAHOIO pacnfaea, He3aBUCMMO OT 3aJaHHbIX YCIOBWUMA  3KCMEpUMMEHTA.
OpHako kKoadbdbumumeHTbl pasgeneHna anemeHToB Kpess(LF/L) mexagy atnmu casamu
3aBUCAT OT AaBreHusl, TeMnepaTypbl U COAEPXKaHWUs BoAbl B cucteme. Bnepeble nokasaHo,

4yTO yBenuyeHne paeneHna ot 1 go 2 k6ap npu T=800° BbI3bIBAET CYLLUECTBEHHOE

ymeHbleHne Kppsa(LF/L). KoadhduumeHTbl pasgeneHus mexay pacniaBaMu MOHOTOHHO
CHWXaKTCA OT nerknx K taxenosiM P33 kak npu 1, Tak u npu 2 kbap. YBenuyenue
KOHUEHTpaumm Boabl B cucteme BbidbiBaeT yBenuyeHne Kpesa(LF/L). [MpuynHbl
3aBMCMMOCTM noBedeHus P3O oT gaBneHus n copepxaHus Boabl B CUCTEME CBSA3aHbl,
BEPOSITHO, C UBMEHEHMEM CTPYKTYPbl U PAacTBOPUMOCTM BOAbl B CUIIMKATHOM U CONEBOM
pacnnaeax npu pasnuyHbIX YCIOBUSAX SKCNEPUMEHTA.

HAXOOKA XOHAOPUTA B NMPUMOPBE.

lOpkoBewy B.IN. Akademusi JHK-2eHeanozuu, BocmoH, CLUA
valery.yurkovets@gmail.com

B T[lpumopckom Kpae B paspe3e MOPCKOWM TpUacoBOM TOMWM (MeCHaHUKN,
aneBpONUTbI, W3BECTHSAKN) OOHapyXeH BamnyH, HECYLWMA NpuU3HaKm meTeoputa -—
«aspogmHammnyeckyto» OpMY UM  U3MEHEHHYID KOpPKYy nnasreHus. B mMmecte ero
obHapyxeHuss  Mopckas  Tonwa  HapyweHa. BanyH paccedyéH  TpewumHamu,
oOpas3oBaBLUMMUCS, OMEBUMAHO, B X04e BbICTPOro OCTbiBaHUSA, MOTOBUHA €ro OTCYTCTBYET.
[na npoBeaeHus aHann3oB Obln OTOGpaH OCKOMOK Maccon okono 3,5 Kr, nexasLuui
psgomMm. OcCHOBHasi 4acTb HaxoAUTCA Ha MeCTe M3HadanbHOro 3arneraHusi B paspese
Mopckon Tonuwm. Obpasel Ha ckone MMeeT YEpPHbIN UBeT. B wnudax n aHwnundgax (puc.
1) npocmaTtpumBaloTCa XOHAPLI, BOAM3KN KOPKKN nriaBrneHna — 6onee KoHTpacTHo. MaTpuua
MuKpobpekumeBas, npeobnagaeTt Hag xoHgpamu. [lpeactaBneHa MuHepanamm XnopuT-
cepneHTnHoBoro psga. loteps maccbl nNpu npokanuBaHuM (B OCHOBHOM, Yriepon)
coctaBnsieT 25%.

B HacTosilee Bpemsi npoBoAMTCS uccrnegoBaHne oTobpaHHoro obpasua. [lo
npegBapuTenbHbIM  AaHHbIM, BanyH sBNdeTcd MeTaMOpdU30BaHHbLIM  YrANCTbIM
XOHAOPUTOM.

3ABNCNMOCTb ®PAKLUMNOHUPOAHUA WN3OTOMNOB MAIrHNA W KPEMHUA OT
KNCITOTHOCTU-OCHOBHOCTW CAIs-PACITIABOB

AkosneB O.U., lWopHukos C.U. (FTEOXU PAH)
yakovlev@geokhi.ru Ten.: 8 (495) 939 70 03
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BbicokoTemnepaTypHble NpOoLEeCcCbl UCMapeHUs CUIMKaATHbIX pPacnfiaBoB Bbl3blBAKOT Y
nccnegosartenen 6onbwon MHTEpec B CBA3N C u3ydeHnem Ca—Al-BkntoveHnn (CAIS)
XOHAPUTOB, KOTOPblEe MPeAcTaBnsaloT camble ApeBHME 06bekTbl COMHEYHOW CUCTEMBI C
Bo3pactoMm 4.567 mnpa. net. BknoYeHUs COCTOAT M3 TYronnaBkMX MWHepasrioB —
rMboHnTa, WnuHenu, menunuta, daccavTta, aHOpPTUTA, NEPOBCKUTA, @ B XMUMUYECKOM
OTHOLLEeHMM 13 TpyaHoneTyumx — Al20s3, CaO, TiO2 u ymepeHHO neTyymx okengos — MgO un
SiO2. B coctaBe Ca—Al-BknioyeHun HabnwgarTca OTYETNMBbIE MPU3HAKM  Macce-
3aBMCUMOrO M30TOMNHOrO dopakumoHnpoBaHma Mg u  Si, KoTopble, Kak nokasanu
9KCNepUMEHTbI, 00pasyloTca NpuM  3HAYUTENbHbLIX MacCOMoTepsX UcnapsarLLerocs
pacnnasa.

Ha ckopoctu ucnapernns Mg n Si okasbiBaeT CUnbHOe BrnaHWE PakTop KMCIOTHOCTU —
OCHOBHOCTM pacnsiaBa. YBenuyeHne OCHOBHOCTW pacnnasa, BCNeacTBUE yBeNnuyeHus B
HEM NO Mepe UCNapeHus CoAaepXaHus TPYAHONEeTyyero, LWerloMHO-3eMefNnbHOro okcmaa
Kanbuus, NoBblllaeT aKTUBHOCTb W, COOTBETCTBEHHO, CKOPOCTb WUCMapeHUsi OCHOBHOIO
okenaa — MgO, n, HanpoTuB, MOHWXaeT aKTUBHOCTb W, COOTBETCTBEHHO, CKOPOCTb
ncnapeHunsa KncrnoTtHoro okeuga — SiO2. B cBow ovepeab, ckopoctu ucnapenna Mg u Si
onpeaensiT 3PPEKTUBHOCTL M30TOMHOrO (PpakUMOHUPOBAHUS, KOoTopasi Mno Mepe
ncnapeHusa pacnnasa yBenuuMBaeTCs y OCHOBHOIMO MO KUCMOTHOCTM OKCuAa MarHus u
YMeHbLUIAeTCs Y KUCIOTHOrO OKCuaa KpeMHUS.






