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BECOMIIT - 001
HEKOTOPBIE OCOBEHHOCTH PAI[I/IAL[I/IOHHOI>1 NCTOPUN YPEUIIMTOB
AuekceeB B.A., [1asioBa T.A., Kamununa I'.K. (FEOXH PAH)

AVAL37@mail.ru; Ten.: 8 (496) 522 19 88
Paboma wacmuyuno noooepoicana Ipoepammoii Ne 12 [Ipesuouyma PAH

[TpuBeneHsb! pe3yapTaThl aHANHM3a paclpeieeHus] paAHalliOHHBIX BO3PACTOB U MACC YPEUIIMTOB B
COIMOCTABJIGHUU C TaKOBBIMH JJIi OOBIKHOBEHHBIX XOHIPUTOB, a TaKXKe aHallu3 pe3ysbTaToB
TPEKOBBIX HccienoBanuii  ypewnurta Kanne. Haiinennsie xapakTtepHble 0COOEHHOCTH B
pacnpe/ieNieHusIX, BEpOsITHEE BCEro, CBSA3AHBI C HATUYMEM OOJBIICH JOMU YPEHJIUTOB C MajbIMU
panuanoOHHBIMU BO3PAaCTaMU CPEAM METEOPHTOB C MaJbIMU pa3MepaMu. ITOT (HaKT MOXKET OBbITh
oOycIoBiieH 0oJiee OBICTPOI TOCTAaBKOM Ha OpOUTHI, IMEepeceKarone opouTy 3eMiu, METCOPOUIOB
MaJIbIX pa3MepoB, YTO, B CBOIO O4Yepe/ib, CBsI3aHO ¢ Oosiee 3(h(HEeKTUBHBIM TMEPEBOJIOM MAaJIbIX TEN B
Mosice acTepOHJIOB B palOHBI PE30HAHCOB, TJaBHBIM 00pa3oM — MOj AeHCTBHEM 'CyTOUHOI"
KOMIOHEHTHI 3 ekra SpKoBcKoro.


mailto:AVAL37@mail.ru

BECOMIIT - 002

PACTBOPEHUE KBAPIIA B BOJIAHOM ITAPE U TUCTUIJUIALIA PACTBOPA B
CHUCTEME KBAPII-BOJJA-ITAP ITPH 300°C

AunekceeB B.A., Bypmucrpos A.A., I'pomsik U.H. (FCEOXH PAH)
alekseyev-v@geokhi.ru; texn.: 8 (917) 599 89 73

BoinonHeHs! onbIThl ¢ KpucTayiamu kBapua v Bogod npu 300°C u HeOOIbIIKMX TEMIEPATYPHBIX
rpajgveHTax. B omblTax, e KpUCTaUl pacrojiarajcs B IMapoBoil (ase, BIEpBbIE H3MEpeHa
KOHCTaHTa CKOPOCTH PacTBOPEHHUs KBapla JUlsl apa, KOTopasi OKa3ajach MEHbIIIE, YeM Ul BOABI, B
630 pa3. Pacuersl mokasanu, 4TO BpeMsl JOCTHIXKEHHUS PABHOBECHs KBaplia C BOJOM M mapom
OJIMHAKOBO Majio (2-3 cyT), HO Mocieayrolas NepeKpucTaIn3alys KBapla B nape Ha 2 nopsjaka
MeJuleHHee, 4eM B Boje. Korpa kpucrain pacmosarancs U B BOJAE, M B Iape, pacTBOPCHUE
CTaOMJIBHOTO KBaplia B BOJIE MPUBOIMIO K OCaKICHUIO METACTaOMWIIBHOTO Ollajla Ha KBaplie B mape.
D10 HEOOBIYHOE siBICHWE OOYCIOBICHO W3MEHEHHEM CBOWCTB ()IIOMIa NpPU YMEHBIICHHUU €ro
pasmepa, T.e. OTHOCUTCS K 00JIaCTH HaHOT€OXMMHUU. B yacTHOCTH, OHO OOBSCHSETCS UCTHIUISLINEH,
BBI3BAaHHON NPEUMYIIECTBEHHBIM HCIIAPEHHEM TOHKOTO CJIOSi pacTBopa Ha KBapie. Vcmapenwe
YCUJIMBAJIOCh B IPUCYTCTBUM KaHABOK U IIepoxoBaToil moBepxHocTH. [Iponecc men Ha 3.5 nopsaka
ObIcTpee MEepeKpUCTATIIN3AINY, T.K. CUCTEMa HaXOJWJIach Jaiblle OT paBHOBecHs. JlucTmnisanus
MOJKET ObITh IPUYMHOM aCUMMETPUU MPUPOHBIX KPUCTAIIIM3ALMOHHBIX MTOJIOCTEN, HUKHUE YacTH
KOTOPBIX PACTBOPSUIMCH, a B BEPXHHUX YACTIX OCAKIAINCH MHHEPAIIBL.


mailto:alekseyev-v@geokhi.ru

BECOMIIT - 003

VOHHBI OBMEH HA TUHAMMWYECKNX MEMEPAHAX 113 AMOP®HOI'O Fe(OH); 1
XAPAKTEPHBIE BPEMEHA ITEPEKPUCTAJIUIM3LONN OCAZIKOB

Aunexun 1O.B., UsneBa E.A. (ceon. ¢p-m MI'Y)
alekhin@geol.msu.ru; ten. 8 (916) 957 00 08
Hccnedosanue svinonneno npu ¢hunarcosotl noooepaicke PODOU No 19-05-00519, Ne 19-35-90088

AncopOrusi Ha MOBEPXHOCTU pasjielila MHHEPAJ - PacCTBOP B 3HAYUTEILHOW CTEIEHH OIPEIeisieT
MHOT00OpPAa3HbIC MPOIIECCHI, MPOTEKAIONINE B reTepo(da3HbIX CUCTEMAaX. DKCIIEPUMEHTAIbHAS YaCTh
paboThI ObLIA MOCBSIICHA MOJIYYSHHIO UHPOPMAIIMU O CKOPOCTH BO3HUKHOBEHHS HOBBIX, TO €CTh
MEPBOHAYAIILHO HEHACHIIICHHBIX aA-IICHTPOB B eAUHHUIIC oObemMa. B KkadecTBe mpuemiieMoil u
TCOXUMHUYECKA MHTEPECHOW MOJCIBHONW CHCTEMBI JUISl ONBITOB OBLIM MPHUTOTOBICHBI MEMOPAHBI U3
pentreHoamopduoro Fe(OH)3 u kpucraiummyeckoro rematuta u ucxoaubie pactBopbl CA(NO3z)2 ¢
KOHIICHTpaIen 10 monb/1, monkucnennsie HNO3 o pH = 4. XapakTep MOJIy4eHHBIX BBHIBOJIOB
MOKA3bIBAaCT, YTO CONPSDKCHHE HAa JUHAMUYECKUX MeMOpaHaxX IpOIECCOB PACTBOPCHHS U
MEePEeKPUCTAIITU3aMK ¢ 00pa30BaHUEM HOBBIX aJ-IICHTPOB SIBJIIOTCS BEIYIIMM, a OBICTpBIC
MIPOLIECCHI AJICOPOIIMU W MOHHOTO OOMEHA JIUIIL COTPOBOXKIAIOT M SBIISIOTCS XapaKTEPUCTUKAMH
(cBHIETEIHCTBAMU) 0OJICE MEIIICHHBIX MPOIECCOB MEPEKPUCTAIUIN3ALNN U CTAPCHHS OCAKOB IPH
XUMHYECKOM TiepeypaBHOBemuBaHuu (a3. [lpu ¢uiabTpanuu MOTJIONICHHE TMPOUCXOAUT Kak
xpomarorpaduyeckuii mporiecc 0e3 TPEICTBbHOrO  aJCOPOIIMOHHOTO HACBHIIICHUS B CHITY
MEJICHHOCTH TIpoliecca BO3SHUKHOBEHUS KpucTaummdeckoi passr FeEOOH u3 amopdrOi.
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BECOMIIT - 004

B3AMMO/JENCTBUE ®TOPCOJEPXAILETO TPAHUTHOI'O PACIUIABA U KAJIBLIUTA
KAK BO3MOXHAS ITPUYNHA ObPA30BAHM BICOKOKAJIBIIMEBBIX OHI'OHUTOB

Andepnena 5.0., HoBukosa A.C., 'pamenunkuii E.H. (ceon. ¢p-m MI'Y)
YanaAlf@ya.ru ten.: 8 (495) 9392040

OHTOHUTHI C BBICOKUM COJIEp)KaHUEM KaJbIHs onucanbl B BocrounoM 3abaiikanbe (MaccuB Apbl-
bynak) u ¢ropcogepxamue Oorarble KajablueM PUOIUTHI M3yueHbl B Mouronun (Hunrunckas
nenpeccusi). B xone kpucrammzanuonHoi nuddepenimanun Ca He HAKAIIIUBAETCS B OCTATOYHOM
pacmiaBe, a pacxojyercd Ha oOpa3oBaHHE MOPOJ00OPa3yIIMX MHUHEpaloB. B marmatmueckux
mporeccax MeXaHu3M COBMECTHOTo HakoruieHust Ca u F He u3BecTeH.

B mpoBeneHHON  cepuM  OKCIIEPUMEHTOB  MOJAENUpYyeTcs  KOHTakTHoe  Juddy3noHHOE
B3aMMOJICHCTBUE KalbluTa U (hTOpCOAEpIKAIIEro rpaHuTHOrO paciuiasa mpu 750°C, 100 MIla u
comepkanuu Boabl 10% oT Maccel HaBeckd. VICXOQHBIA COCTaB TPaHUTHOTO paciuiaBa Io
coxepkanuto Si, Al, F 1 menodell COOTBETCTBYET OHTOHUTAM LIEHTPAIBHOM (aiuu MaccuBa Apbi-
bymnaxk.

B momydeHHBIX o0OO0pa3smax OTMEYaeTcs XOpOWIO BBIPAKEHHOE W3MEHEHHE COCTaBa KaK B
KapOOHAaTHOW, Tak M B CHUJIUKATHOM YacTH. /[l KOJIOHKM B3aMMOJCHCTBHUS YyCTaHOBJIEHA
MUHEpAJIOTHYecKasi U Fre0OXUMUYeCKasi 30HAJIbHOCTb.
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BECOMIIT - 005

BJIMAHUE HATPUA HA XUAKOCTHYIO HECMECUMOCTD B KAJIMEBBIX KAPBOHAT-
ATIIOMOCUJIMKATHBIX CUCTEMAX ITPU P-T TAPAMETPAX JINTOC®EPHOM
MAHTUN

Apedne A.B., Hlankuii A.®., Crenano K.M., [lonéopoanuxos U.B. (MI'M CO PAH, HI'Y),
Jluracos K. . (M®B/] PAH)

arefievanton@igm.nsc.ru ten.: 8 (383) 373-05-26 (106.824)

Paboma evinonnena npu noooepicke PODPU (npoexm Nel9-35-90082)

YroObl O1leHUTH BiHsiHUE Na Ha HECMECHMOCTh KapOOHATHOM M CHJIMKATHOW JKUIKOCTEH B 00JIaCTH
YCTOWYMBOCTH ajMasa, Mbl mpoBenn dkcrnepuMeHThl B cuctemax KAISisOg+CaMg(COs)a+
+NaAlSi20s+:CaMgSi2OetNa2CO3 mpu 6 I'lla 1 900-1500 °C. IlnaBnenue B cucreme Kfs+Dol
koHTposupyercst peakiueit: 6KAISi3Og (Kfs) + 6CaMg(CO3)2 (Dol) = 2(Can,Mg1-n)3Al2Siz012
(Grt) + AlSIOs (Ky) + 11SiO2 (Coe) + 3K2(Cain,Mgn)2(CO3)s (L(C)) + 3CO2 (F/L), rme n ~
0.3—0.4. Harpes 10 1300 °C npuBOAUT K MOSIBJICHUIO HECMECUMOTO aJIFOMOCHIIMKATHOTO pacIijiaBa
B JIOTIOJIHEHHE K KapOoHaTtHOMy pacmiaBy mo peakuuud KoCOs (L(C)) + AlSiOs (Ky) + 5SiO:
(Coe) = 2KAISIi30g (L(S)) + CO2 (F/L). CocraB cunukarHoro paciiaBa HaomuHaeT KAISizOg ¢
pactBopennbiMi  CaMg(COz)2 u MmonekyssipabiM  CO2. JlobGaBneHne B cuUCTeMy omdarnuTa
(NaAISi20s+CaMgSi;Os) npuHnMnHaIbHO HHUYero He MeHser. OmHako mobOasieHue NaAlSi2Og
CABHUTraeT rpaHully HecMmemmmBaeMocTH xunakoctedt 10 1500 °C, a NaCO3 MoMHOCThIO UCKITIOYAET
MOSIBJICHHE CHUJIMKATHOTO paciuiaBa mo cienyromed peaknun: 2KAISisOg (L(S)) + NaxCOs =
2NaAlSi20s (Cpx) + K2CO3 (L(C)) + SiO2 (Coe). Takum obpaszom, yBennueHre Na B cucteme
Na>0-K20-CaO-MgO-Al>03-Si02-CO, mornomiaer Al2O3 u SiO2 M3 CHAMKATHOTO paciuiaBa C
00pa3oBaHKEM KIMHOIMUPOKCEHA. JTO CMEINAET MOJIe HECMECUMOCTH KapOOHATHOW M CHIIMKATHOM
KHUIKOCTeH B 00jacTh 00Jice BBICOKHMX TEMIIEPATyp WM TOJHOCTBIO MPEKpallacT IMOsSBICHHUE
HECMECHUMOT'0 CHIIMKATHOTO PacIliaBa.
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BECOMIITI - 006
CUCTEMA K2CO3-CaCO3-MgCO3 IIP1 3 U 6 I'Tla

ApedneB A.B., Hlankuii A.®@., [log6opoanuxos U.B. (MI'M CO PAH, HI'Y),
Jluracos K. 1. (M®B/] PAH)

arefievanton@igm.nsc.ru ten.: 8 (383) 373-05-26 (106.824)

Paboma svinonnena no cocyoapcmeernnomy zadanuro UI'M CO PAH

UccnenoBansr (azoseie B3aumooTHomeHus B cucteme KoCO3-CaCO3-MgCO3 npu 3 u 6 I'Tla
(Arefiev et al., 2019a, b). Tlpu 3 I'Tla cybconmumycHas accoumaiusi mpexacrasieHa Ca-Mg-
cogepxkanm KoCOs, KoCa(COs)2 Orouwnumrom, KoCax(COs)s, KoMg(COz)2, aparonutom, Ca-
noinomutom (Ca#=80), momomurom (Ca#=50) um maruesutom, rme Ca# = 100 Ca/(Ca + Mg).
Cucrema  uMeeT OOHY OBTEKTHKY 1pu  825+25°C,  KOHTPOJMPYEMYIO  peakiuen
K2(Mgo.78Ca0.22)(CO3)2  + K2(Cao70MQ0.30)(CO3)2  Orouwnmuutr +  Ki70Cao23Mgoo7COz  —
[53K2C0347Ca0.40Mgo.60CO3] (aBTekTHueckuii pacmiar). [Ipu 6 I'Tla B cybconumaycHo# obmactu
ycroiuuBbiMu  (azamu  sBisoress KoCOs, KgCaz(COz)7, KoCa(COz)2 Orouwnmur, KoCaz(COz)s,
KoMg(CO3)2, aparonut, moiomut (Ca#=50-65) u marHesur. CucremMa HMeEET JBE SBTEKTHKH,
pacrionioskerabie Mexxay 1000 u 1100 °C, kourposnupyembie peakiusamu: Ka(Cao.soMgo.10)3(COz)s +
Ks(Ca0.94Mg0.07)3(CO3)7 + K2(Mgo.s0Cao40)(COz)2 — [40K2CO3-60(Can.70Mgo.30)CO3] (mepBhrii
sBTekTHueckuii pacruiaB) U Kg(Cao9sMgoo7)3(COz)7 + KoCOz + Kz(MgoeoCao.s0)(CO3) —
[62K2C0O3-38(Ca0.73MQo.27)COz] (BTOpOIi 3BTEKTHUECKUI paciuiaB). COMOCTaBICHHE MUHUMAILHBIX
TEMIIEpPATyp TUIABJICHUS C KOHTHHEHTAIBHBIMH TE€OTepMaMH YKas3biBaeT Ha TO, 4tro K-Ca-Mg
KkapOoHaTHbIe paciuiaBbl, coaepxkamue 40-53 mon.% K:COgz, ycroituusl npu P-T mapamerpax
KOHTHHEHTaJIbHOH uTochepsl Ha Tayonnax 100-200 kM.
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BECOMIII - 007

H3OTOHHBIIZVCOCTAB KHCJIOPOA B OJIMBUHE U3 KYMVYJIATOB JIOBbIPEHA
(CEB. ITPUBAUKAIJIBE) KAK IIOKA3ATEJIb CTEIIEHM KOHTAMUHAIIUN NCXOAHBIX
I[MMKPUTOUJHBIX MAT'M KAPEOHATHBIM MATEPHNAJIOM

Apuckun A.A. (Teon. ¢-m MI'Y, TEOXH PAH), ®omun U.C. (Yuueepcumem Maxeaipu,
Aecmpanusa), lyoununa E.O. (MI'EM PAH), Hukonaes I'.C. (TEOXH PAH)
ariskin@rambler.ru; Temn.: (495)9394969

Buinonneno npu ¢punamncosoti noooepoicke PH® (epanmor Ne 16-17-10129 u Ne 18-17-00126)

Hna 33 moHodpakuuil ONMBUHA U3 IUIArMOJIEPLOJIUTOB, AYHUTOB, TPOKTOJIUTOB M OJIMBUHOBBIX
ra66poHOpuTOB M0KO-J[OBBIPEHCKOTO DACCIOGHHOTO MACCHBA IIONYYEHBI OLEHKHM H30TOITHOIO
cOCTaBa KHCIOpOAa. DTU MOPOAbl XapaKTepU3YIOT TpU Mpoduis BKPECT MPOCTHUPAHUS MAacCCHUBa,
yAQJICHHBIC Ha PacCTOSHHUH OKoJio 19 kM: 5 oOpasuoB u3 paszpesa “llkonbHblii” B CB 3aMbikannmn
MHTpY3uBa, 12 npencrasisator okosno 1000 M pa3zpesa B EHTPAJIbHOM 4acTu U 16 — MOYTH MOIHYIO
cTpaTUrpadUUecKyro MOCIeI0BATEIBHOCTh B IOr0-BOCTOYHOM OKOHuUaHHH (paspe3 “Moko™). Ilpu
3TOM 6 00pa3loB JYHUTOB U3 LIEHTPA MAaCcCHMBa HECYT METPOJIOTUYECKUE MPU3HAKU KOHTAMUHAIIUU
KapOOHATHEIM MaTepuanoM. Jjis “cBeKuX” HeKOHTAMHHUPOBAHHEIX MOPOJ oneHkr 520 momanaiot
B uHTepBan +5.840.2%0. B ciyyae QyHHUTOB ¢ mpu3HAKaMU KOHTaMHUHALMU HaOIIOAaroTCs Oolee
BBICOKHE 3HaueHUs &80=+6.2+0.3%o. [Toka3aHo, 4TO MOMOOHBIE XAPAKTEPHCTHKH MEPEKPBIBAIOTCS
C JJaHHBIMM JUIsl pyJIOHOCHBIX KomIuiekcoB bymBenbaa (FOxnas Adpuka) u Jpxunuyans (Kurait),
CBSI3aHHBIM C HMCTOYHHMKOM, HECYIIMM IPU3HAKH BOBJIECYEHHUS KOPOBOIO BELIECTBA B IMPOIECCHI
MarMoreHepaiy u/win 3o ucxoansix marm (Wilson, 2012; Maier et al., 2016; Ariskin et
al., 2018a; Tang et al., 2018). IIpu nomomm nporpammbl KOMAI'MAT-5, mis Bcex mopoj-
KyMYJIaTOB OLIEHEHBI TeMIepaTypbl paBHOBecUs 98% KpHUCTaNIMYECKOW MacChl ¢ “TIOCIEIHUMU”’
MOpUMAMU OcTaTouHbIX paciuiaBoB (1131-1266°C, B cpemnem 1176+34°C). DTu OLEHKH
paccMaTpUBAIOTCS KaK TEMITEPATyphl 3aKPBITHSI KYMYJIYCHBIX CUCTEM OTHOCUTENIBHO 3((EKTUBHOTO
muddy3norHOoro obmena msotomamu 0 u %0 Mexay ONMMBMHOM W TIOABMIKHBIM PacIlIaBOM-
dmrounom. Ha ocHOBe STHX NaHHBIX IS K&KAOH M3 TIOPOJ PACCUMTAHBI 3HaueHHs 6°0 B
PaBHOBECHBIX PACIUIABAX: IS HEKOHTAMUHMPOBAHHBIX chcTeM 8:80=+6.59+0.18%o; 1115t pacmiaBos
C NPU3HAKAMU KOHTaMHMHAIMM KOpoBBIM MatepuanoM +7.12+0.31%o. Iloka3aHo, uro mogo0HbIE
COOTHOIIEHHUS] OTBEYAIOT HE3HAYUTENbHOU (He Oojee mepBbIX %) KOHTaAMHUHALMU MCXOAHBIX Marm
KapOOHATaMH U3 KCEHOIUTOB BMemaromux nopos ¢ 8*80=+23 (Kpusonnscos u 1ap., 1982).
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BECOMIIT - 008

MAPTEHCUTHOE ITPEBPAIIIEHUE B XEJIE3HBIX MOHOKPUCTAJUIAX
METEOPUTHOI'O 1 TIABOPATOPHOTI'O ITPOUCXOXX/IEHI S

Banexa K. A. (F’EOXH PAH), I'poxosckuii B.U. (Yp®Yy)
ksenia_uimina@mail.ru; tem.: 8(985)3344612

B pabore nccrnenoBanuch 0co0eHHOCTH (Da30BBIX MPEBpAIIEHUI B BEBICOKOHUBEIEBBIX aTaAKCUTAX C
HanuuueM ¢ ¢ekra noynoc cenekTuBHOro orpaxenus - [ICO ¥ MOHOKPHCTA/UIOB, BBIPAIICHHBIX
MeTtonoM bpumkmena, rae B nunde MpUCYTCTBYET CENEKTUBBIA OJIECK HEpEryJsIpHBIX obiacteit
(OCO). Hsmepenuss mpoBOMWIMCH Ha dJeKTpoHHOM MuKpockone ZEISS XIGMA VP c
npuctaBkamu EBSD u EDX. O6pabortka nomydennsix Ilpsmeix Ilomocubix ®uryp Bemace B
nporpamme Carine Cristellography 3.1. Tloka3aHa WACHTHYHOCTH MpPOTEKaHUs (Ha30BOro
IIpEeBpaLIeHNs] B ICEBIO-MOHOKpHUcTaunueckoil cranu 40X u B atakcurtax. Panee nis mcespo-
MOHOKPHUCTAJJIOB CTaau ObUIO YCTAaHOBIEHO, YTO B PEEUYHOM MAPTEHCHUTE Kakaas M3 IIECTH
pPaBHO3HAUYHBIX OPHUEHTUPOBOK MapTeHCUTa yJaoBieTBOpsieT mnpomexyrouHsiM OC wmexnay OC
Kypntomosa-3akca nu Hummusmei-Baccepmana ¢ ocratounbiM aycTeHUTOM. Ha mpumepe mereopura
Yunure (Fe-18%Ni) Obuto mokaszano, uro B kaxaou [ICO umeercst mo 6 OPHEHTUPOBOK 3€PCH O-
(ba3bl, pa3BEepHYTHIX BOKPYT OJHOM ocu, U opueHTupoBaHHbI 0113ko k OC KyparomoBa-3akca ¢
POIUTENHCKON Y-(pa30i, YTO COOTBETCTBYET CTPOSHHIO MAKETHOTO MapTEHCHTA.
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BECOMIIT - 009

HOBBIE JAHHBIE TIO METAMOPOPUYECKHM IIPEBPAIIEHUAM CHUHTETUYECKHX
BOJHO-YTJIEBOAOPOJHBIX BKJIIOUEHNHN B KBAPIIE

bamuuxkuii B.C., baauukas JI.B., I'onynosa ML.A.,
CerkoBa T.B., Byosaukosa T.M. (UM PAH)
balvlad@iem.ac.ru; Ten.: 8(496)5225847

B noknane nOpuBOAATCS  HOBBIE  OKCIEPUMEHTAJIbHBIE JaHHbIE 10 MeTaMOp(UYECKUM
IIPEBPALLIEHUSM CUHTETUYECKUX BOJIHO-YIJIEBOJAOPOJHBIX BKIIOUEHUH O] BIUSHUEM IOBBIIIEHHBIX
U BBICOKHX TEMIIEpPaTyp W JaBJIEHUH BIUIOTH 10 MOJHOIO IpeoOpa3oBaHUs yIJIEBOAOPOIOB B (B
HanboJsiee YCTOHYMBBIX COCAMHEHUS: Ta30BOT0 — MeTaHa M TBepuoro — rpadura. Ilo cymecTsy,
MHOTH€ [I€PBUYHBIC BOJHO-YIJIEBOIOPO/IHbIE BKIIOUEHNUS, IOABEPTHYTHIE TAKUM BO3AECHCTBUAM IIPU
temneparypax Bbime 300°C, cTaHOBATCS BTOPUYHBIMH, NpUOOpeTasi HOBYIO BHEIIHIOIO
MOp(OJIOTHIO, BHYTpPEHHEe CTpoeHHe M HMHOH (a3oBblii coctaB. I[lonoOHBIE HM3MEHEHHs NpU
OTHOCHUTEIIFHO KPAaTKOBPEMEHHBIX (OOBIYHO He 00Jee HECKOIBKHMX YacOB) TEPMOMETPHUYECKHX
UCCIIEIOBAaHUSIX OCTAlOTCS He3aMeueHHbIMM. OpHako 1mocie 0ojiee AIUTEIbHBIX OIBITOB,
IPOJOJIKUTEIBHOCTBIO OT HECKOJIBKUX JIO JECATKOB M 00jee CYTOK, yKa3aHHbIE H3MEHEHUS
CTAHOBSITCS OYEBUIHBIMU.

PaccmoTpenuto mpuuMH M MEXaHU3MOB  (OpMHUpOBaHHMS MOJOOHBIX  MeTaMOp(UUYECKUX
IPEBpaILEHUI BOJHO-YIJIEBOAOPOAHBIX BKIOUYEHHUH MTOCBSIILEH MPEICTaBICHHBIN TOKIIA.
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O KYMVYJIITUBHOM OBPA30BAHUNU HA JIYHE BACCEMHA FOXHBIN ITOJIFOC—
DUTKEH F'AJJAKTUYECKUMU KOMETAMU

Bapen6aym A.A. (MITHI" PAH), lInexun M.W. (K®Y, KA3AHB)
azary@mail.ru; temn: 8(499) 135-54-67; MichaelS1@yandex.ru; ten: 8 (843) 233-73-47

Ha ocHOoBe paHee yCTaHOBJICHHOIO KYMYJISTHBHOI'O MEXaHH3Ma OOpa30BaHHS TaJIaKTHYCCKUMHU
KOMETaMH KPYITHBIX KpaTepoB U MOPCKUX 0acceHOB Ha 0e3aTMOC(EepHBIX IUIaHEeTax MpPEIIoKeHa
TUIIOTE3a, COTJIACHO KOTOpOM YHHUKalIbHBIM OacceitH HOkHBINM momroc—kparep OWTKeH Ha JIyHe
BO3HHUK B KaifHO30€ (mocieaHue 65 MIIH JIET) B PE3yJIbTaTe YEThIPEX MOCIEAHUX OOMOaparpOBOK
COJIHG‘-IHOI;'I CUCTEMbI TAJIAKTUYCCKUMHU KOMECTaMHU. OueHeHa IINIOTHOCTH HaI[eHI/Iﬁ TaJIaKTUYCCKUX
KOMET Ha 3eMJII0 M APYTHe TUIaHEeThl B mepuoj npeObiBaHus CONHEYHON CHCTEMBI B CTPYHHOM
notoke Opuona-JleOens. Iloka3zaHo, YTO C SHEPreTHYECKOM TOYKM 3peHus OacceriH HOkHbIM
MOJTFOC—KpaTep ODUTKEH BIIOJHE MOTJU CO37aTh TaJaKTHYECKHE KOMETHI, BBINIABIINE B PailloOH
10’)kHOT0 notoca JIynsl. [IpuBenens! Apyrue apryMeHThl U (PaKThl B M0JIb3Y TaHHOM T'MIIOTE3BI.


mailto:azary@mail.ru
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T'AJJAKTUYECKA I MOJIEJIb TEOJIOI MUECKOM [IUKJIMYHOCTH (BEPCHA 5)

Bapenbaym A.A. (UIIHI" PAH), Tutopenxko A.C. (PI'Y HI', MOCKBA)
azary@mail.ru; temn.: 8(499) 135-54-67

Pa3zpaGorana Ooisiee coBepllIeHHas BepcUs TIaJaKTHUECKOW MOJIENN I'e0JIOTMYECKON LHUKIMYHOCTU
(bapenbaym, 2002, 2010, 2015), koTopasi yCTaHaBIMBAET TECHYIO PUYNHHO-CIICICTBEHHYIO CBSI3b
LUKJIOB IJI00AJIbHBIX T'€0JIOTHUecKuX coObIThil Ha 3emie u B CoslHeuHOM cucreMe ¢ OpOuTalIbHBIM
neuxeHreM ConHua B [Manmaktuke. [1o cpaBHEHUIO ¢ MpeAbIAYIIMMU BEPCUSMH, B ITaHHOM MOAEIN
yrouHsercs: paccrosiHue CoJHIIa OT TaJaKTMYECKOro IIEHTpa, a Takxke 0osee KOPPEKTHO YYTEHO
CIUpaJIbHOE CTpoeHME Hawlel [anakTuku. Mozens 1o3BOJsSeT NOCTPOUTh YHUBEPCAIBHYIO LIKATY
re0JI0rMYeCKOr0 BPEMEHH, KOTOpas COIJIacCyeT BPEMEHa I'paHMl] CTPaTOHOB B MexnyHapoIHON
reoXpoHOJIOTHYecKor mKkane u OOmieil crpaturpaduyeckoi mkane, npuHiIToil B Poccuu, myrem
yCTpaHEHUs IPOTUBOpEUnii 00eHX IIKal B UX (haHepO30HUCKOM U JOKeMOpHUIICKON YacTH.


mailto:azary@mail.ru
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BBICOKOI'JTMHO3EMUCTBIE BOAOCOAEPXXWUIINE ®A3BI MAHTUUN 3EMJIA (110
PE3VJIbBTATAM OKCIIEPUMEHTOB B CUCTEME GLOSS-TIEPUJOTUT
ITPU 18, 24 T'TIA 1 1000-1400°C)

Benpeananu A.A. (ceon. p-m MI'Y, 'TEOXH PAH),

Boopos A.B. (zeon. ¢p-m MI'Y, 'TEOXH PAH, UDM PAH),
bunam J1. (yn-m @nopenyuu), Upudyne T. (yu-m Ixume)
garmr9@gmail.com

Paboma evinonnena npu noooepacke epanma PH® 17-17-01169

CornacHO JKCHEPUMEHTAIbHBIM WCCIEAOBAHUSAM U TMPUPOAHBIM HAXOJKaM, BOJa MOXET
TPAHCIIOPTHPOBATHCS JIO CEPEAMHBI HIDKHEH MaHTHH 3eMJIM BOJOCOCpaIluMU (a3amMu B XOje
MOTPYXKEHUS CYOMYIUPYIOMEH TUIMTHI. 3HAYMUTENbHAS YAaCTh MAarHE3WaJbHBIX BOJOCOJCPIKAIINX
(a3 BBICOKOTO JABJICHUSI UMEIOT CYIICCTBEHHYIO TIPUMECh TJIMHO3EMa U 4acTo 00pa3yIoT CIIOKHBIC
TBEPABIE PACTBOPBI C BBHICOKOTJIMHO3EMHUCThIMH (ha3aMu. B mociieqHue roapl akTUBHO H3YYarOTCS
IUTOTHBIE BOJOCOICpIKAIllie Marue3uaibHbie cumkatel - DHMS (A, B, cynepsoanas dasa B, D, E,
H), a taxke daza Egg u 6-AlIOOH, koTopbie Hapsay ¢ HOMHHAIBHO OE3BOAHBIME (pa3aMu MOTYT
MOCJICIOBATEIbHO TPaHC(HOPMUPOBATHCS C JABJICHUEM B 30HAX CYOJYKIIMH M, TaKMM 00pa3oM,
UTPaTh TJIABHYIO POJh B KAYECTBE MEPCHOCUYMKOB BOJBI B HIDKHIOI MaHTHIO 3eMiu. Hactosmas
paboTa nocBsIeHa IKCIEPUMEHTATLHOMY U3yYEHUIO B3aUMOJIeHCTBUS MoJenbHbIX cucteM GLOSS
u nepugoruta npu 18, 14 T'Tla u Temmeparypax 1000-1400°C. B xadecTBe MHHEpaIOTHYECKU
BO3MOXKHBIX COeMHEHU-KoHIeHTpaTtopoB H:O Obuta cuHTe3mpoBana HoBas ¢asza Mg-Egg
(Alo.63Mgo.34Cro.02F€0.01)Si1.0004H1.35, rme X = 0.35, koropass moxer comep:kats 6omee 10 mac.%
H20, ¢aza D, cocymecTByromas ¢ OpumkMaHUTOM, coaepxkamas ngo 7 mac.% HO u dasa 9,
npezcrapisiomas eepasii pactsop AIOOH-dasa H, (10 5 mac.% H20).



BECOMIIT - 013
SKCIIEPUMEHTAJIbBHOE MOAEJIMPOBAHUE CTPYKTVYPbI YI'JIMCTBIX METEOPUTOB

Be3men H.WU., I'opoaues I1.LH. (19M PAH), 3unoBbeBa H.I'. (ceon.¢p-m MTI'Y)
bezmen@chagnet.ru, p_gor@mail.ru; tem.: 8 (496) 522 31 43

[TpoBeneHbI SKCIIEPUMEHTHI 10 MOJICTTMPOBAHHIO XOHIAPUTOBOM CTPYKTYPHI YIIIHCTBIX METEOPUTOB
rpynnel C3 mpu temneparype 950°C u pmasnenun ¢mouga 100 MIla cucremsr C-O-H-S.
Hcxonuplii cocTaB B BHJIE CMECH INPOCTEHIINX OKHCIOB, METAIMYECKOM ¢as3bl, cynbpuaa u
yriaepoja COOTBETCTBOBAJI KOCMHYECKOH pacHpOCTPaHEHHOCTH 53JIeMEHTOB. OKHUCIUTEIBHO-
BOCCTAHOBHTEIIFHBIC YCJIOBHS KOHTPOJIMPOBAIKMCH 3aJaHHOW MOJIBHOM J0JIell BOxOpoJa H
rpa¢puToM. OHH COOTBETCTBOBAJIM MX OOPAa30BaHUIO YIIMCTBIX XOHJPUTOB B IPOTOIMJIAHETHOM
obnake ¥ B IaHeTo3uManusx. IIpu koHTpomrpyemMom coctaBe GuronaHOM (as3bl B TeUeHUE 5 qHEN
CTPYKTYpPHBIE OCOOCHHOCTH 00pa3iia COOTBETCTBOBAIM XOHApUTaM THma C3. B HeM conepKainch
peIKue XOHIPHI, CHIIBHO OOOTAIlleHHbIE TIMHO3EMOM aMeOOBHIHBIC CHIIMKATHBIC BKIIOYEHHS H
rpaduT, XapakTepHbIE [UII METEOPUTOB JAHHOTO THMA. TakuM 00pa3oM MpPOBEACHHBIC
IKCIIEPUMEHTANIbHBIC HCCIICAOBAHUS HApSIy C TNPEeNbIAyIIUMH padOTaMH IO MOJCITHPOBAHHIO
(OpPCTEPUTOBBIX XOHAPHUTOB IMOKA3bIBAIOT, YTO XOHAPHUTHI CHOPMHPOBAIHCH B pPE3yNbTaTe
aKKpeMH KOCMHYECKOTO BEIECTBA, a TUI XOHIPUTOB OINPENENSCTCS TEPMOJMHAMHYECKHUMU
rnapameTpamMu uxX 00pa3oBaHUsI.


mailto:bezmen@chgnet.ru
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COCTABbBI KAPBOHATUTOBBIX PACIINIABOB B PABHOBECHU C ITPMPOIHBIM
INEPUAOTUTOM U SKJIOTUTOM ITPU JTABJIEHWU 6 I'Tla 1
TEMIIEPATYPAX 1100-1200°C

BextenoBa A.E., Hlaukuii A.®@., [londopoanunkos U.B., Apedpnen A.B.,
Parosun A.JL. (HI'M CO PAH, HT'Y), JIutacos K.JA. (H®B/] PAH)
bekhtenova@igm.nsc.ru Texn.: 8 (383) 373-05-26 (106.828)

Paboma svinonnena no cocyoapcmeennomy zaoanuro UMI'M CO PAH

ManTuiible KapOOHATUTOBBIE PACILIABBI SBIISIOTCS BaXKHBIMH METACOMATHU3UPYIOIIMMU areHTaMu,
BIMSIIOIIMMH Ha MHHEPAJOTUI0 M MHUKPOIJIEMETHBI COCTaB MEPUJOTUTOB M  OKJIOTUTOB.
OxkcnepumenThl B MpocThix Na,CO3-CaCO3-MgCO3 u K.CO3-CaCO3-MgCO3 cucremax mokasanm,
9TO IBTEKTHYECKHE KapOOHATHBIE paciuiaBbl, cojepxamntie 10 50 Mom.% mienoyHsIx KapOOHATOB,
TEPMOJIMHAMHYECCKH yCTOHuuBBI mpu P-T mapamerpax koHTHHeHTanbHOU JuTochepsr (Arefiev et
al., 2019; Podborodnikov et al., 2019). OaHako TOYHBINA 3JIEMEHTHBIA COCTaB ATHUX PACILJIABOB B
paBHOBECHH C MAaHTHUMHBIMHU MOpOJaMU (TpaHATOBBIMU JIEPLIOJIUTAMU U SKIOTUTAMHU) HEH3BECTEH.
Jlnst pemieHust 3TOM MpoOJIeMbl MPOBEAEHBI SKCIIEPHUMEHTHI B CHCTEMaxX IMEPHIOTUT-KapOOHAT U
SKJIOTUT-KapOoHaT. B kadecTBe MOpOJ B3SAThl KCEHOIUTHI IPAHATOBOTO JIEPIIOJIUTA M IKJIOTHTA M3
KUMOepiuToBON TpyOkH Y maunas-Boctounas (SIkyTusi), a Takke MX CHHTETHYECKHE aHaJOrH. B
KadecTBe KapOoHATOB B3ATHI dBTeKkTHYecKkMe cmecu u3 Na-Ca-Mg m K-Ca-Mg kapOGoHaTHBIX
cucreM c¢ pgobOasmennem FeCOs. DOxcnepumentsr mpoBenensl B MIM CO PAH Ha
MHOromyanconHoM mpecce ‘Discoverer-1500 B rpadguroBbix karcysiax npu 6 I'Tla u 1100 u 1200
°C. B pe3ynbrare UCCIeIOBaHHUS YCTAHOBIIEHBI COCTABBI IEIOYHBIX KapOOHATUTOBBIX PACILIABOB,
KOTOpbIE MOTYT HaXOAWUTbCS B PABHOBECHH C BEpJIUTAMH, JIEPIOIUTAMU, TapuOypruTramu u
SKJIOTUTAMH.


mailto:bekhtenova@igm.nsc.ru
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®A30BBIE B3BAUMOOTHOIIEHMA B CUCTEMAX ‘Na-KAPBOHATUT’ U ‘K-
KAPBOHATUT’ IIP 3 1 6.5 I'Tla

BbextenoBa A.E., lllaukuii A.®@., [lon6opoanuxos U.B., ApedpseB A.B. (HI'M CO PAH, HI'Y),
Jluracos K.[A. (M®B/] PAH)

bekhtenova@igm.nsc.ru ten.: 8 (383) 373-05-26 (100.828)

Paboma evinonnena no cocyoapcmeennomy 3adanuio UMI'M CO PAH

HccnenoBanue (a3oBbIX B3aMMOOTHOIICHHUH B CHCTEMaX, MOACTUPYIOIUX KapOOHATU3UPOBAHHBIE
MaHTHWHBIC TOPOJBI, CBSI3aHO C TPOOJEMON ONpEACNCHHS COCTaBa OKOJOCOJHIYCHBIX
KapOOHATHBIX pacmiaBoB. OIHUM U3 MyTEH pelIeHus 3TOM MPOOIEMBI ABISETCA N3ydeHue (Pa3oBbIX
B3aMMOOTHOIICHUH B CHCTEMaX 3KBHBAJICHTHBIX IO COCTABY COCTaBaM PACIUIABOB M3 OIBITOB II0
JacTUYHOMY IutaBieHuto (Sweeney 1994, Litasov et al., 2013). B Hacrosimeii pabote B KadecTBe
MCXOJIHBIX BBIOPAHBI COCTaBbl KAPOOHATHTOBBIX PACILIABOB, MOJyYECHHBIC B CHCTEMaX MEPUIOTHUT-
CO:2 u sxnorut-CO; npu mantuitneix P-T mapamerpax. [lannas paGota sBIseTCS MPOJODKCHHEM
uccnenoanus (Litasov et al.,, 2013). Hcnomp3oBaHue XOpomo OTpPabOTaHHONH METOIUKH
POOONIOrOTOBKH, COBPEMEHHOT'O aHATUTUYECKOTO 000PYAOBaHUS, & TAK)KE JAHHBIX 110 MPOCTHIM
cucremam (KP-cnektper u T.1.) (Arefiev et al., 2018, 2019; Podborodnikov et al., 2018, 2019)
MO3BOJIMJIO CYIIECTBEHHBIM 00pa3oM YTOYHHTH M PACHIMPUTH PE3YJIbTaThl SKCIEPUMEHTOB,
MpOBeJICHHBIX paHee B cucteMax ‘Na-kapbonatut’ u ‘K-kap6onatut’ npu 3 u 6 I'Tla u 750-1200 °C
(Litasov et al., 2013). B gacTHOCTH OBUIO yCTaHOBJICHO, 4TO (Da30BBIM COCTaB KapOOHATOB U
COCTaBbl PACIUIABOB U3 CJIOXHBIX CHCTEM IOJHOCTBIO coryacytorcsi ¢ TpoiinbiMu Na-Ca-Mg u K-
Ca-Mg kap6onarabivu quarpammamu mipu 3 u 6 ['Tla.
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OJIIOWIHBIN PEXXUM BAJKAJIBCKOM T'HJIPOTEPMAJIBHO-MAT'MATUYECKOM
CUCTEMBI JAJIBHET'O BOCTOKA (ITPUAMYPBE, POCCH )

Bopruukos H.C., Apanosuu JL.S1., l'openuxosa H.B. (MI'EM PAH),

Kpsixes C.I'. (IIHUT' PH), I'oneBuyk B.I'., Cemensik b.U. (IBI'H /IBO PAH),

Cmupnos C.3. (UI'M CO ), Ayoununa E.O. (MI'EM PAH), Coxogaosa E.H. (HI'M CO PAH)
bns@igem.ru; tein.: +7 (910) 437 8020

IIpoexm IIPAH HUOKPT: AAAA-A18-118022090074-4;

Toczaoanue 0136-2018-0037; npoexm PODU Ne 18-05-00053

[Ipu n3yueHnnn 3Bosronuu bamkanbCKoW 0JIOBOHOCHOM THIPOTEPMaIbHO-MarMaTH4YE€CKOW CUCTEMBI
yctaHoBieHa cymectBenHas ponb F, Cl u H2O mpu kpucrammm3anuu rpaHUTOB M TEHEpaluu
MUHepaI000pasyromero Gurona OT paHHEH MarMaTHYECKOW CTaIMH K TIO3JHEH THIPOTEPMATIbHOM.
AHanu3 CTEKOJI pacIUlaBHBIX BKJIIOYCHHH M TpaHUTOB mokasbiBaer, yro Cl u F ymamsiuce u3
IPaHUTHOTO paciulaBa MpPU €ro KpUCTAUIM3AalMM U Jlerasaluu, T.K. HaOJII0JaeTcs yBEIUYeHUE
konmenrpauuud F, Cl u H,O B crekmax M ra3oBO-)KHIKHX BKJIIOUCHHSX B (DEHOKPHUCTAaX KBaplia
IPaHUTOB U PyIHBIX MuHepanax. OOHapyxeHHble paznuuus B coctaBe Cl, F u H20, nmo-Buaumomy,
00yciOBIEeHbl ABYMsS (hakTopaMH: SKCTpakuueil Xxjopa (UIIOMIOM, OTIENSIOLMMCS Ha pPaHHHUX
CTagusiX DBOJIOIMHM MarMaToreHHO-(IIOMIHOW CHCTEMBI, M TETepOTEeHU3AIMeld IEPBUYHO
rOMOreHHOro duironja npu HU3KoM JjaBieHud. Cyns no JgaHHbIM o cozaepkanun H2O B
TOMOT€HU3UPOBAHHBIX PACIUIABHBIX BKJIOYEHHSX, HBOJIIOLMS COCTaBa pacIlIaBOB IMPOM30ILIA B
pe3yabTaTe KpPUCTAJUIM3ALMOHHOW nuddepeHumanuu Ha JBYX CTPYKTYpPHBIX YPOBHSX: B
riryouHHOM (okoo 18 kM, P=5 kbap) MarMaTtudeckoM odare M B CPaBHUTEIHLHO MaJIOTITyOMHHBIX
ycaoBusx (okoiso 4 kM, P=1 x6ap). Pacuersl kpuctammszannonHoil auddepeHuuaniuu MoaeabHOro
pacijiaBa TpaHWTa B TIIyOMHHOM oOdare IOKa3bIBAIOT, YTO TPU BHIOPAHHOM BAJIOBOM COCTaBe
NepBbIM Ha JUKBHUAyce mosBnserca kBapl - 800°C. Dra TemmepaTypa - MakcHMallbHas, HpU
KOTOpOI MOrnu OBbITh 3aXBayeHbl paclljlaBHbIE BKIJIIOUEHHUS. Y CTAaHOBIIEHHBIE CoJiep)kaHus 8.2 mac.
% H20 B creknax BKIOYEHUH COBNAJAOT C pacyeTHbIMH JaHHbIMH npu T=760°C. Ora
TeMIlepaTypa - MaKCHUMallbHas, NMPU KOTOPOM MOIVIM OBbITh 3aXBAa4€HbI PACIJIABHBIE BKIIOYECHMS.
Munumanbssbie onieHku coaepkanus HoO B crexne (3.84 mac.%) COOTBETCTBYIOT HaBiCHHIO ~ 1
kOap, T.e. TIpu moabeMe Marma mnortepsia 6onee 60% pacTtBopeHHOro B Heil ¢uromma. [lpu
temneparype 740°C mpoucxoamna OKOHYATelIbHas KPUCTAUIM3ALMs TpaHUTa U OTAENCHHE
nocineaHux nopuui guronna. [IpuHumas temnepatypy HachlleHUs pacmiiaBa uronnom B ~740°C,
U DKCTPANoJUpys 3KCIepUMeHTalbHble naHHble (Aranovich et al., 2013) no naBnenus 5 x0ap,
MOKHO OILIEHHUTH COJIEHOCTH (MIIOMJIa, NMEPBOHAYAIBLHO OTIEJIMBILIErOCs OT pacIulaBa, BETUYMHON
~50 mac. % sxBuBasnieHTHbIX NaCl nmpu mMonpHON n0i1e XH2o= 0.76, 4T0 OJIM3KO COOTBETCTBYET
KOHILEHTPAllMU BKJIIOYEHUH paccosoB, COAEpXKalIMXCs B KBaplle T'paHUTOB. V3MeHeHHe cocTaBa
pacrjaBoB M HUX BHEApPEHHE Ha Ooyee BBICOKHH ypPOBEHb KOPBI OOYCIOBHIIM 3BOJIIOLHUIO
oTnenuBIIerocs (uouaa OT paccona 10 MO3AHETO CYOKpUTHYECKOro, 3adUKCHPOBAHHOTO B
COCYILIECTBOBAHUY Ta30BBbIX U JKUJKHUX BKJIIOUEHUH B MO3JHEMarMaTHYeCcKOM KBaplie U B TOMas3e.
Taxum 00pa3oM, yCTaHOBJIEH MPSMON MEPEX0 OT MarMaTHUeCKON K THIPOTEPMAalIbHOM CTaIuu pu
KpUCTAUIM3AMM  T'PAaHUTOMJHOTO paciyiaBa  ba/pkanbcKOro OJOBOHOCHOrO —OaronuTa U
(GbOopMHPOBAHUU CBA3aHHBIX C HUM MECTOPOXKICHUM.
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TEOPETMYECKOE U3YYEHUE PACTBOPUMOCTH OCHOBHBIX KAPBOHATOB ME/TN B
AMOHHNHNHO-XJIOPUJHBIX CUCTEMAX

byb6aukoBa T.M., Cerkona T.B., baauukuii B.C. (MM PAH)
tmb@iem.ac.ru; ten.: 8(496)5225847

Uccnenoanus dazoodpazoBanus B cucteme CuO-CO2-H20-NH4Cl umeroT HEmocpencTBEHHOE
OTHOIIICHHE K BOMPOCAM COBEPIICHCTBOBAHUS TEXHOJOTHH T'HMIPOMETAJUTYPIHYECKOTO HU3BIICUCHUS
meau. Jlydime pe3yabTaThl ObLIM MOJYYCHBI IPU UCIIOJIB30BAHUU B KaYECTBE BBIIICIAUNBAIOIICTO
peareHTa CMecH THIPOOKHCH aMMOHUS C COJISIMH aMMOHHUS (XJopuia, cyibhara, kapooHata). U3
0osiee ABYXCOT MEIbCOACPKAMNX MUHEPAJIOB MMPOMBIIIJICHHOE 3HAYEHUE UMEIOT TOJIBKO 15, B TOM
YHCIIe a3ypHT, aTAKaMHT, TCHOPHUT U HauOoJiee pacripoCTPaHEHHBI MUHEPA B PyAax OKCHIIA MU
MasiaxuT. Ha OCHOBE TEPMOIMHAMUYECKHUX pPACueTOB HCCIEN0BaHO (ha3000pa3oBaHHE B CHCTEME
CuO-CO2-H20-NH4Cl (T = 25 °C, P = 1 6ap, xonuentpaius xaopuaa ammonus 1.0, 2.0, 3.0 m) u
paccyrTaHbl KOHIICHTPALMU MEIH B PABHOBECHBIX C TBEPABIMH (pazamMu pacTBOpax.


mailto:tmb@iem.ac.ru

BECOMIIT - 018

MUHEPAJIbHO-KOMITOHEHTHA I MOJIEJIb BAXXEHOBCKOM CBUThI CYPT'YTCKOI'O
CBOJIA (BAITAIHA CHBUPD)

Bbyraes U.A. (FEOXH PAH), briukoB A.10O. , Kaambikos I'.A., KaambikoB A.I'. (MI'Y)

W3ydyeHue BeleCTBEHHOTO COCTaBa MOPOJ OaKEHOBCKOM CBHTHI SIBIISICTCS BaKHOW 3amauei Juis
penreHus psaaa GyHIaMEeHTaIbHBIX U MIPUKIAIHBIX 3371a4. DTO U BOIPOCHI BOCCTAHOBIICHUS YCIOBHIA
o0Opa3oBaHMsl U BTOPUYHOIO M3MEHEHHUS MOPOJ B JHAareHe3e U KaTareHese, U M3y4eHHE CTElEHU
KaTareHeTHYeCKOM TpeoOpazoBaHHOCTH HedreMaTepuHCKHX mopon. llpu  paccMmoTpeHun
Oa)KEHOBCKOM CBUTBHI KaKk MPHUPOJHOTO pe3epByapa BO3HHKAET HEOOXOIMMOCTh pacueTa
BEILIECTBEHHOT'O COCTaBa MopoJ. Takoi pacueT MOKHO MOJYYUTh, UCIIOJIb3Yys HE TOJIBKO IO JaHHBIM
kommuiekca [MC, HO W wuCHoNb30BaTh [aHHbBIE, IIOJYYEHHbIE Ha OCHOBE MHUHEPAIBHO-
KOMIIOHEHTHOTO COCTaBa MopoJ 1o KepHy. Takas mH(pOpMaIus 0 BEHIECTBEHHOM COCTaBE MOPOT
Ba)KHA MPU pa3pabOTKe 3aliexke, B YaCTHOCTH MPHU BHIOOPE METOJJ0B MHTEHCU(UKAIIMU JOOBIYH.

B ocHOBy pacdera MOCTpPOSHUS MHHEPAIBHO-KOMIIOHCHTHOM MOJEIH OTJIOKEHUU OaKEHOBCKOU
CBUTHI JIEMJIM JAHHBIX MUHEPAIbHBIX, F'€OXMMHUYECKUX, 3JIEMEHTHBIX HCCIIEIOBAHMUI BEILECTBA.
Pacuer MuHEpanbHO-KOMIOHEHTHBIA MOJEIH JIa€T BO3MOXKHOCTh JOCTAaTOYHO OOBEKTUBHOM
OLICHKH COOTHOIIEHHUS OCHOBHBIX MOPOJ000Pa3yIOUX KOMIIOHEHTOB (KPEMHHUCTOM, KapOOHATHOM!,
JIMHUCTOU cocTaBisiionux U OB) U BRISIBICHUSI 3aKOHOMEPHOCTEH UX pachlpeielieHus Mo pa3pesy,
ONPEIEINTh TMPEUMYIIECTBEHHOE KOHLIEHTPUPOBAHUE KOHKPETHOI'O 3JIEMEHTA B MUHEPAJIbHOU
MATpHUIIE TOPO/IbI, U BO3MOKHOCTh MOJIYYUTh IPOTHO3HBIE PECYPCHI HA UCCIEAYEMOM TIONIAAN MTPU
pa3paboTKe MECTOPOKACHHUS.



BECOMIIT - 019
KPUCTAJUIM3ALMS ®EPPOITEPUKIIA3A B VCJIIOBUAX BEPXHEM MAHTUN

Bbyaaros B.K. ('EOXH PAH), I'mpuuc A.B. (HTEM PAH), bpaii I'.11., Bynnana A., Xégep X.
(Ynueepcumem H.B. I'eme, @panxghypm na Maiine, I'epmanus)

@epponepukinaz — Haubojee pacHpOCTPAaHCHHBIM MHUHEpal CpPeiu CBEPXIIIyOMHHBIX
BKJIIOYCHUH B aJIMa3ax, MPEANOJIOKUTEIFHO 00pa30BaBIINXCA B HUKHEH MAaHTHH WM MIEPEXOTHON
30He. Jls1 MPOBEPKH NPEIIONIOKEHHS O BO3MOXKHOCTH 00pa3oBaHMs (peppornepukiaza B BepxHen
MaHTHUU TPOBEJCHBI dKcrepuMeHTHl npu AasineHnn 5—12 I'Tla u 1500-1700°C. B mepBoii cepun
HKCIIEPUMEHTOB OBUIN ONpEJIeNICHBI COCTaBbl KapOOHATHO-CUIIMKATHBIX PAcIUIaBOB B PaBHOBECHU C
OJIMBUHOM U (epponepukiazoM. CpaBHEHHE C JIUTEPATYPHBIMH JaHHBIMU TI0 COCTaBaM pacCIlJIaBOB
B PaBHOBECHH C OJIMBHHOM W OPTONHPOKCEHOM IOKa3ano, 4To (heppoIepuKiIa3 HE MOXKET ObITh
IPOJyKTOM KPHCTAJUTU3ALIH pacIiaBoB, c(OpMHPOBABIIUXCS npu TUTaBJICHUN
KapOOHATH3WPOBAaHHOTO  MEPUAOTHTA. Bropas  cepus  SKCHEPUMEHTOB  MOJEIMPOBaia
BOCCTAHOBJICHHE KapOOHATHBIX pacIIaBOB TpH (YTUTHBHOCTH KHUCIIOpoJa, Oydepupyemoit
acconmanueit Fe-FeO. B »tux skcnepumeHTax HaOMOAaIack COBMECTHAs KpPUCTAILTH3aLUsA
dbepponepukiaza 1 aimMas3a U3 KapOOHATHO-CHJIMKATHOTO paciuiaBa. TakuM o0pa3oM, IOKa3aHO, YTO
BKJIIOUCHHS (pepporepuKiIa3a B aiMa3e MOI'yT 0Opa30BbIBATHCS IIPU BOCCTAHOBICHUN KapOOHATHO-
CHJIMKAaTHBIX pacIJIJaBOB B BEPXHEMAHTHHWHBIX yCIOBUsAX. (OOpa3oBaHME 4YacTH BKIIOYCHUH
¢bepporepukiasa B aiMa3e B BEpPXHEH MaHTUM MOXXET OBITh OJHOW W3 NMPUYHMH BBICOKOH IOJN
depponeprkiaza Cpeay CBEPXTIYOMHHBIX BKJIIOYEHHWH B alMa3e M 3HAYUTEIHHOTO HWHTEpBaja
MarHe3uaJbHOCTEH ITOr0 MUHEpAIa.
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OKCIIEPUMEHTAJIBHOE UCCJIENOBAHUE CUCTEMbI XPOMUT-NJIbMEHUT/PYTUJI-
H20-CO2-K2CO3 ITPU PT ITAPAMETPAX BEPXHEU MAHTHUU

byrsuna B.I'. (MM PAH), Bopobeii C.C. (2eon. p-m MI'Y),

Cadonos O.I'. (UOM PAH, zeon. ¢p-m MI'Y), bonnapenko I'.B.,

Kocosa C.A., Bau K.B. (MOM PAH)

butvina@iem.ac.ru; ten.: 8 (496) 522 58 51

Tema AAAA-A18-118020590148-3 cocyoapcmeennoco 3adanus UOM PAH na 2019-2021 2e.

B pabote nmpuBoaATCs TaHHBIE CEPHil IKCIIEPUMEHTOB [0 CUHTE3Yy 9K30THUECKUX TUTAHATOB
(mpaiinepura, MMPHTHTa W MaTHACUTa) B pe3yjibTaTeé BOCIPOM3BENCHUS METACOMATUYECKHUX
yCIIOBUH ITPpeoOpa3oBaHusi MAaHTHIHBIX MUHEPAJIOB (XPOMHUTA, MIIBMEHUTA, PYyTUiIa). DKCIEPUMEHTHI
MPOBOJIMIIMCH C HCIIOJNIB30BaHUEM TPEX THIOB TBEpA0(a3HBIX anmapaToB BBICOKOTO JaBIICHHSA,
umeromuxcs Ha 6aze UOM PAH: (1) «uununap-nopmens» L[I1-40 (omeiter mpu 2.0 I'Tla, 900-
1000°C), (2) «nakoBanbHs ¢ nyHkoi» HJI-40 (ombitel npu 3.5 I'Tla, 1200°C), (3) «HakoBajgbHSA C
nynkoi» HJI-13T ¢ ToponnansueiM yrmoTHeHueM siueek (onbIThl ipu S ['Tla, 1200°C).

Onwupasich Ha TMOJNy4YeHHBIE HKCIEPUMEHTAJIbHBIE pPE3YJIbTaThl, BBIBEACHBI PEAKIUU
MaHTUHHOTO METacoMaro3a, OMNuchiBaroue mnpouecc obpa3oBanus K-Cr TturanatoB u
cOpMyIHpPOBaHBl OCHOBHBIC BBIBOJBI: @) TOATBEP)KICHA TNPUHIMIIHAIBGHAS BO3MOXKHOCTh
o0pa3oBaHMsl MHUHEPAJIOB TPYIIbl KPUYTOHWTA M MArHeTOIUIIOMOMTa, a Takke Npaijaepura B
pe3yabTaTe peakiuidi XpOMHUTA CO IIEIIOYHBIMU BOJHO-YITICKUCIIBIMU JKUAKOCTSIMH M PACTIaBAMH.
Takue BemiecTBa CYMTAIOTCSI OCHOBHBIMU areHTaMU KaJleBOr0 METaCOMAaT03a, KOTOPhIE MPUBOIAT K
oOpa3zoBanuio THTaHaToB B BepxHeil mantuu (Konzett et al.,, 2013; Pe3Byxun u ap., 2018); 0)
oOpazoBanue 3THX (a3 HE MPOUCXOIUT HEMOCPEJCTBEHHO HAMPSAMYIO MO XPOMHTY (HAmpuMmep,
Haggerty et al. 1983; Haggerty, 1983; Nixon, Condliffe, 1989), a Tpebyer nOMOTHUTETHHOTO
MCTOYHMKA TUTAHA U XkeJe3a. B kauecTBe MX HCTOYHUKOB BBICTYNAIOT PYTUI U UIBMEHUT, KOTOpHIE
camMu 1o cebe OOBIYHO SBISIOTCS MPOTYKTaAMU MOJAIILHOTO METacomaro3a Mepua0THTOB. J[aHHbBIE
HKCHEPUMEHThl  JIEMOHCTPUPYIOT, UTO 0Opa3oBaHHWE THUTAHATOB, BEPOSTHO CBSI3aHO C
MOBTOPSIONIUMHUCS CTaTUSIMH METACOMAaT03a B MAHTUHHBIX IEPUIOTHTAX.


mailto:butvina@iem.ac.ru
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BEPUOUKALIMA CUCTEMbBI TEPMOBAPOMETPOB-KOMIIO3UTOMETPOB HA
OKCIIEPUMEHTAJIbBHOM U ITPUPOTHOM MATEPHAJIE

bbruxkos JI.A., Konres-/{Bopuukon E.B., Pomanosa E.C. (ceon. p-m MI'Y)
dmibychkov@gmail.com; ten.: 8 (916) 965 67 19

3akoHYeHa pa3paboTKa CUCTEMBI TEPMOOAPOMETPOB — KOMITIO3UTOMETPOB, OIMCHIBAOIIAS
paBHOBECHSI MUHEPAJIbI — PacIljiaB B 0€3BOJIHBIX CHIIMKATHBIX CHUCTEMAX B HIMPOKOM JIHaNa30He
TEMIIEpATyp, AABJICHUN U COCTAaBOB pacIulaBa OT KOMaTUUTOB 0 AALUTOB. BriBeieHbI
TEPMOOAPOMETPHI-KOMIIO3UTOMETPBI KaK JJIs CHIIMKATHBIX (pa3 (0JMBHHA, IUIArHOKIIA3a,
KJIMHOIIMPOKCEHA, OPTOMUPOKCEHA, MMKOHUTA), TaK U ISl PYJHBIX MUHEPATIOB (MarHeTUTa,
XPOMIINUHEINAa, ibMeHUTa). Kpome Toro, BeIBeIeHO ypaBHEHUE, ONUCHIBAIOIIEE CYIb(U
CHWJIMKATHYIO JIMKBALHUIO.

Brimonnena coBMectHast Bepudukaius anroputma nporpamMmmsl «KpuMuHam» 1 ory4eHHOM
CHCTEMBI TEPMOOAPOMETPOB-KOMIIO3UTOMETPOB Ha MaTepHajie HECKOJIBKHUX dKCIIEPUMEHTAITbHBIX
cepuil C pa3HbIM MOPSAKOM MosBIeHHs (a3 Ha TUKBUIyce. Pe3ynbrarel Bepudukanu
JEMOHCTPUPYIOT XOPOIIIYIO COTJIACOBAHHOCTh MEK/Y SKCIIEPUMEHTAIBHBIMU U PACYETHBIMU
JTAaHHBIMHU.


mailto:dmibychkov@gmail.com
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OU3NKO-XUMNYECKOE U3YYEHUE ITPUPOHOI'O BOJJHOI'O CYJIb®ATA
AJIIOMUHNA N XEJIE3A — AJIIOMUHOKOITUAITUTA

Buracuna M.®., Meabuakosa JI.B., 'punenxo FO. /. (ceon. ¢p-m MT'Y),
Kocosa JI.A., denxymenko C.K. (xum. ¢p-m MI'Y), Kcenodounron JI.A. (ceo. p-m MI'Y)
vigasina@geol.msu.ru ten.: 8 (495) 939 13 49

HccnenoBan oOpazer; KomuanuTa M3 METHO-UMHKOBOTO MecTopoxkaeHust bissa (FOxupiii Ypan,
Poccust). Ilo maHHBIM pEeHTreHIU(PPAKIMOHHOTO M MHKpPO30OHJOBOTO AaHAJIHM30B, HH(PaKpacHOH
CHEKTPOCKONUU M3Y4YCHHBIH MHUHepan ABIAETCS alloMUHOKonmuanutoM. Ilpu u3ydenuu
TEPMUYECKOM YCTOMYMBOCTH MHUHEpaA] HAUYMHAET TEPATh Maccy npu temmeparype okoiio 340 K,
nmotHOe pasziokenue 3akaHumBaercs npu 1090 K. HMK-cmekTpockonuueckoe HCCIeI0BaHUE
IIPOJYKTOB MOA3TanmHOro o0e3BOXUBaHUS Mokazano, uyro npu 400 K nHaGmromaercs U3MEHEHHE
CTPYKTYphl MUHEpaJia ¥ 3aMETHOE YMEHBIIIEHHE WHTEHCHUBHOCTH TOJIOC MOTJIOMICHHS BaJICHTHBIX
Konebannii kak OH-rpynm, BXOASIIUX B MOJEKYJIBl BOJBI, TaK U CBOOOTHBIX THAPOKCHIBHBIX
rpynmn. Cnektp oOpasna, Harpetoro 1o 750 K, moarBepkaaet moiaHoe 00e3BOKMBaHUE MUHEpalia U
HaJMure B GE3BOJHOM MPOIYKTE CYNIb(PATOB Kele3a U alFOMUHUS U okcuia skeiesa (37). Obee
KOJM4YecTBO BblaenuBiieiics Boabl paBHO 30.6 %. Copepxanue Tpuokcuga cepol (40.0 %)
coryiacyercss ¢ JaHHBIMH MHKpO30HJoBoro aHamusa. [lo pesynbraram MéEccOaypoBckoit
CHEKTPOCKONIUU  TPEXBaJCHTHOE OKEIe30 3aHMMaeT JBE OKTadApUYECKHE CTPYKTYPHO
HEOKBHBAJICHTHBIE TIO3MIMH, depeayiomuecs B OeckoHeunsix nensax [Fei™ (H20)s(OH)2(SO4)e],

00pasyroux CTPYKTypy MHUHepaia. Ha OCHOBaHMHM TIPOBEIEHHBIX MCCIIENOBAHUI MUHEPA UMEET
dopmyny (AlosoFe] s, )Fel 5o [SOals03(OH)1.05°19.54H20.
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HOBbBIN THUIT JETEKTOPA JJIS1 UBMEPEHNS BBICOKODHEPI'ETMYECKNX T'AMMA-
N3JIYYATEJIEN

Boaoaun B. /1., TpaBkuna A.B. ('’EOXH PAH)
a_travkina@mail.ru; ten.: 8 (906) 771 82 67

[amma- cnekTpoMeTpHYecKU aHaldu3 CBEXEro OOJYyYEHHOIO SIEPHOTO TOIUIMBA 3aTPYIHEH
BBICOKOH 3arpy3Koi JCTEKTOpa, OOYCIOBJICHHOW cJ1a00 WH(POPMATHBHOM HH3KOIHEPTIETHUECKOU
gacTeio criektpa. [Ipu 3ToM 3(dEeKTUBHOCTh PETUCTpAMM T'aMMa- KBAHTOB C POCTOM JHEPTHH
CTPEMUTENbHO TMaJaeT, CHMXas HHPOPMATHUBHOCTH BBICOKOIHEPTeTHYECKOW YacTH CIIeKTpa, B
KOTOPOU pacnoJiaraloTcs XapakKTepUCTUUECKUE TUHUU KOPOTKOKUBYIITUX OCKOJIKOB JICJICHUSI.
[IpennoxeH neTeKTOp, OCHOBAHHBIM Ha PETUCTPALIMU IEKTPOH-TIO3UTPOHHBIX Map, MOPOKAAEMbIX
raMma- KBaHTamH, 3((HEKTHBHOCTh PETUCTPAIMU KOTOPBIX IPU ITOM HE CHIDKACTCS, a PacTeT C
SHEPrUeil, YTO YCTpaHSET BBIICONMHUCAHHBIE TPYJHOCTH, BO3HUKAIOIIME MPHU aHaIH3€ CBEXKHX
OCKOJIKOB JICJICHUSI.

[IpennoxeHHBIN AETEKTOpP B MPOCTEHINEM BapUaHTE MPENCTaBIseT OO0 KOMOMHAIMIO M3 TpeX
CIMHTHUTSIIIMOHHBIX KPUCTAJIOB TUIACTUHYATON (OPMBI, PACIIONIOKEHHBIX CTOITKOW, KaXKIbI W3
KOTOpBhIX cHabxeH coOctBeHHbIM DDY. [lpu pokIeHUU 5>IEeKTPOHHO-MO3ZUTPOHHON Maphel B
LEHTPAILHOM KPHUCTAIIJIE M €€ aHHUTWIALIMK JIBa raMMa- KBaHTa ¢ 3Hepruer 511 kaB, pasnerasch
noxa yrioMm 180°, oqHOBpEMEHHO MOTJIOMIAIOTCS B OOKOBBIX IUIACTHHAX, BBI3BIBAasl OJIHOBPEMEHHO
BCTIBIIITKYA CHMHTWUISIIUU BO BCEX TPEX KPUCTAIIAX.

3aBUCUMOCTh  3(PPEKTUBHOCTH PETUCTPALUU  OAJIEKTPOH-TIO3UTPOHHBIX Map OT  TOJIIUHBI
[IEHTPATBLHOTO0 KpUCTA/Ia OblIa BBIUMCIICHA MyTeM MOJSIUpoBanus MeTonoM Morte-Kapio, urto
MO3BOJIMIIO OIICHUTh €r0 ONTUMAIBHYIO TOJIIUHY.


mailto:a_travkina@mail.ru
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SKCITIEPUMEHTAJIBHBIE CCJIEJOBAHUS TEPMHUYECKOM JIETASAIIM JIABBI TTU-
50, BYJIKAH TOJIBAYHK, KAMYATKA

Boponae C.A., CeBactbsinoB B.C., [lymenko H.B., AnecrpoBckuii A.1O., SIxkoBiae O.U.,
®enyaos B.C., Ky3pbmuna T.I'., Haiimymmun C.I'. (F’EOXH PAH)

voropaev@geokhi.ru; teim.: 8 (499) 939 19 05

IIpoexm nooodepoican epanmom PODOU 19-05-00554

PaccMoTpeHsl  MeXaHW3MBI  KOHIEHTPAllMA  yIJIEpOJa, BO3HUKAIIWE TIPU  JBUKCHHUH
MarMaTu4eckux (IoUI0B, HMX pasrpy3ke H TEPMUYECKOM MpeoOpa3oBaHUU IEPBHUYHOTO
OpPraHUYECKOTO BelecTBa. BaxHyro MHGOPMAITUIO O MPOUCXOIAIINX MPOIIECCaX MOKHO MOJIYUHUTH,
u3ydas Ccojep)KaHWE M OTHOIIEHHS CTabMIbHBIX H30TomoB yriaepoxa C'2 um C¥p naBe n
nupokyactuke. OOBEKTOM HccienoBaHUN BbIOpaHo JaBoBoe mone TTU-50 »spynTuBHOTO
u3BepkeHus BynkaHa TonOaumk, Kamuarka, kak xapakrepHoro o0bekTa THXOOKEaHCKOW 30HBI
cyonykuuu. B monesoit skcneauumu 2019 1. mo mapuipyry Byikanbl KitoueBckass Comka -
bespiMsannbIil - Tonbaunk, Obun coOpansl 00pa3iisl 1aB. PazpaboTana u3mepurenbHas yCTaHOBKA U
MPOBEACH DSl AKCICPUMEHTAIBHBIX HCCIIEIOBAHUM MO Jera3alid MarMaTUYECKUX TPOAYKTOB,
METOJIOM Ta30BOM XpomaTtorpaduu U3MepeHbl COCTaB M KOHLIEHTPALIMU OCHOBHBIX JeTyuux. Jlis
aHaJIM3a Pe3yJIbTaTOB IPHUBIICYCHBI JAHHBIE TI0 (DIFOUTIOMOOMIEHBIM CTA0OMIBHBIM U30TOIIaM Oopa U
uTHS, nonydeHnsle merogoM TOF-SIMS, u TepMoanHaMuyeckue pacyeTsl.


mailto:voropaev@geokhi.ru
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MEXAHU3M  [IEPEXOJA  KAJIbBHLUT-APATOHUT HA  OCHOBE  AHAJIM3A
METACATBUJIbHBIX CTPYKTVYP

I'aspromxun I1. H., Cararos H. E.,

Jluracos K. [I. (UI'M CO PAH, Hosocuoupck; HDOB/] PAH, Mockea)
p.gavryushkin@igm.nsc.ru; rem.: 8 (923) 223 04 56

Paboma evinonnena npu noooepaicke PODOU (Nel8-35-20047)

C TOMOIIBIO METO/OB 3BOJIOIMOHHONW METaJWHAMHUKKA OBUI BBHIMOJHEH MOWCK METaCTaOMIIBbHBIX
CTPYKTYp BOJIM3M TJ00QJIBHOTO JHEPreTUYECKOr0 MHHHMMYMa, COOTBETCTBYIOLIETO CTPYKTYpe
KanmpluTa. B pesynbrare Obuta OOHApYXEHA CTPYKTypa, aHAIOTHYHAS CTPYKTYpe KalbIllUTa, HO C
MIECTUCIIOWHON TUIOTHEHIIeH yrmakoBKoH atoMoB Ca, BMECTO TPEXCIOWHON KaJBIIMTOBOM. OJTa
CTPYKTYpa XapaKTEepU3yeTCsi TeKcaroHajdbHOW cummeTrpuein P6322 u Obula Ha3BaHAa HaMH
2eKCA2OHANbHBIM KANIbYUMOM WA 2eKCUmMoM. DHTAIBIINAS T€KCUTa HUKE SHTAIBIINU aparoHuTa Mpu
0 I'Tla, HO BEINIE, PHTATBIUHN KaJblUTa. PacueTsl 3HEpruit ['mb6Oca MOKA3bIBAIOT, YTO TEKCHT HE
uMeeT mnouia ctabuiabHocTH Ha ¢dazoBoit PT-auarpamme. Onnako, npu nasineHun nopsaka 0,5 I'la,
SHTAJIBIUU BCE TPEX MOIU(PHUKALINN, KAJIBIIUTA, aparOHUTA U TEKCUTA, MPAKTUYECKH OJIMHAKOBBL. Ha
OCHOBE 3TOT0 MBI IIPEJINOJIaraeM, YTO TeKCHUT U MOJ00HBIE MHOTOCIOWHBIE CTPYKTYPBI PEATU3YIOTCS
B KaueCTBE MPOMEKYTOUHBIX (Da3 MpHU MPEBPAIICHUU KAIBIUT — aparoHUT. DTO MOJATBEPKIAACTCS
pe3yibTaTaMu HAIIUX MEXAHOXUMHUYECKHUX 3KCIEPHUMEHTOB C MCIOJIb30BaHUEM IPOCBEUMBAIOIIECH
3JIEKTPOHHONW MUKPOCKOITHH.


mailto:p.gavryushkin@igm.nsc.ru
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OKCIIEPUMEHTAJIBHOE MOJAEJIMPOBAHUE MAHTHUMHO-KOPOBOI'O
B3AUMOJZENCTBIA:  ®A30BBIE  COOTHOMIEHMA B CHUCTEME TIEPMJOTHT-
BA3AJIbT-Mg(OH). [TPU TAPAMETPAX BEPXHEW MAHTUMN.

I'opoaues H.C., Koctiok A.B., I'op6aues I1.H.,
Cyaranos /.M., Hekpacos A.H. (MM PAH)
nastya@iem.ac.ru gor@iem.ac.ru

IIpu noooepoicke epanma PODHU 17-05-00930a

Jliia oueHku coctaBa 6a3UTOBOM U yIbTPaOa3UTOBOM KOMIOHEHT CyOAyIIMPOBAHHON OKEaHMYECKON
KOpbl JUIi YCJIOBUH BBICOKOTEMIIEPATYPHOW CYOAYKIM SKCIIEPUMEHTAIBbHO H3y4YeHa CHCTEMa
nepugotut-6azanst-H2O mpu T=1150°C u P=3.7 ITla. HaGmomaercsi 30HaIBHOE CTPOCHHE
3aKaJICHHBIX O00PAa3IOB, BKIIOYAIONIMX NEPUAOTHTOBYIO, PEAKIMOHHYIO U 0a3ajJbTOBYIO 30HBI.
[TepumoTuTOBas 30Ha MpeacTaBieHa acconuanueii Per+Fo, kotopas cmensiercs aynutosoit Ol+Chr
30HOM, ClIaralomiel OCHOBHOM O0BEM HCXOAHOTO NEPUAOTHTA. B peakIMOHHOW 30HE IYHUT
cmensiercsi BepiutoBoit Ol+Cpx accormanueit, 3areM B CpelHEH YacTH KOHTAKTOBOW 30HBI
ucueszaer Ol, coxpansiercs CpX, mosistorcs Grt, Opx. B kpacBoii 4acTH KOHTaKTOBOH 30HBI
ncuesaer OpX, Grt BedbcrepuroBas accorumaius Gri+Opx+Cpx cmensiercs skiaorutoBoit Gri+Cpx
accolmanuei, KoTopas MoCTeIEHHO MEePEXOTUT B aCCOLUMAIMIO YACTUYHOTO TUIABJICHHS DKJIOTUTA C
HAJIOKEHHOW TpaHaTU3alKed, MPECTaBICHHON peluKTaMu pecTUToBoro CpX, peakiuonusiM Grt,
CHJIMKAaTHBIM ~ CTEKJIOM  TPaxXWJAIIUTOBOIO COCTaBa. OKCIEPHUMEHTAIBHBIE PACIUIaBBl  I10
MEeTPOXUMHUYECKUM XapaKTepUCTHKaM OJM3Ku K apxeiickum mopojgam TTI cepum u amakuram -
KHUCJIBIM JIaBaM KaWHO30MCKHX 30H CYONyKIHH. TeM cambIM MOJTBEPXKIACT CYIIECTBYIOIINE
npeacTaBieHuss O (OPMHUPOBAHUU ATHX IMOPOA Mpu OoJee BBICOKUX TemIepaTypax, YeMm
TEMIIEpaTypbl KAHO30MCKUX OKeaHNMYecKuX InT. HalOnrogaemas 30HaJIbHOCTh CBUJIETENIBCTBYET O
BO3MOXKHOCTH Hcmonb3oBanusi Mg(OH)2 B BBICOKOOAPHBIX IKCIIEPUMEHTAX B Ka4eCTBE MCTOYHHKA
H-0, a npuypodeHHOCTh 3aKaleHHOro (hIrouaa K TMepuKiIasy, 00pa3yromerocs npyu aeruapaTanun
Mg(OH): - B kauecTBe JIOBYIIIKH JJIs1 3aKaJICHHOTO (QIIFOU IA.
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SKCITEPUMEHTAJIBHBIE NCCIIEAOBAHUSA CUCTEMBI Fe-C-S ITPU P= 0,5 I'Tla,
T=1150°C: ®A30BBIE COOTHOILUEHW A, PACITPEAEJIEHUE OJIEMEHTOB

TI'op6aues I1.H., Koctiok A.B., I'opoaues H.C. Hekpacos A.H., Cyaranos [{. M. (UM PAH)
p_gor@mail.ru: ten.: 8 (496) 522 31 43

W3yuensl (ha30BbIe COOTHOIICHUS 1 MEXK(Pa3z0BoOe pacipeaesieHue psijia dIEMeHTOB B cucteme Fe-C-
S npu P = 5k6ap, T = 1150°C. Matpura 3akajieHHbIX 00pa3ioB MS, npencraBieHHas Cyabhuaamu
Fe-Ni (Mss) u Fe+Cu (IsS) coctaBa, COIEp)KUT BKIIFOUCHHS TII00YJICH 30HAILHON METalTHYeCKOM
das3pl, cocrosmiel u3 IeHTpanbHOH uYacTh (Me1) u peakiuoHHON Kaimbl (Me2). CocraBsl
cocymiecTByromux $as (ar. %): Mss-Fesz1 Nios Cuiz Pdo1 Auos Sa0.7; 1SS-Feiso Nio.1 Cuszg Auos
Sa06; Me1 (tientp)-Fegz27 Nive Curo Pdos Rers Auig; Me2 (kaiima)-Fess. 6 Nig7 Cu1z Pd22 Pto2 Reos
Auoo. Bemmuunasl kodddummentoB pacnpenenenus meramuioB D mexny Fe-merammmdeckumu
roOynssMi W CyibGUIHOW MaTpuied XxapakTepusyroT ux cuaepoduibnbie [D >1] u
xanpkopuibHbie [D<1] cBoiicTBa. CumepoduibHbie CBOMCTBA BO3PACTAIOT B MOCIEIOBATEILHOCTH
Fe-Re-Ni-W-Pd-Rh-Au-Pt, xambkodunbhsie - Ag-Mo-S. TekcTypHble 0COOCHHOCTH 3aKaJCHHBIX
00pa3IoB CBUICTEIBCTBYET O paccioeHMH (JMKBanuu) cyinbduaHoro paciuiaBa Ha Fe-Ni
metamnueckuii U Fe-Ni-Cu cynbduanbie pacmiaBel. MSS u 1SS KOMIIOHEHTBHI MaTpHIbI CKOpEe
BCEro CQOPMHUPOBAIKCH MPH 3aKaIKEe CYIb(OUIHOTO pacIuiaBa, XOTS HENb3S HCKIIOYUTH W
JIMKBAI[MOHHBIN MX TEHE3UC.
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NCCIEJOBAHUE 3JIEMEHTHOI'O COCTABA ITPUPO/IHBIX YTJIEBOJOPO/JHBIX
CHUCTEM HA ITPUMEPE AHAJIU3A HEOTU METOAAMUM ASC-UCIT U MC-UCII

I'pedoneBa-bamok O. H., Kyopakosa HU. B., Tiorionnuk O.A.,
Jlanmmu C.1O., lIpsxuuxos .B. ('EOXH PAH)

grebneva@geokhi.ru; eun.: 8(495) 939 70 94
Paboma evinonnena npu wacmuyurnoti noodepacke PODU Ne 18-29-06044 mx

DJNeMEeHTHBIH COCTaB He()TH XapaKTEPHU3yeT BO3PACT U €€ MPOUCXOXKJICHHE, UCXOAHbIE PETUOHBI U
MyTH MUTPAIUU; 3TU JaHHBIE HUCIOJB3YIOTCA NpPU MOUCKE MecTopokiaeHuil. Takum oOpazom,
KeJaTeJIbHO, YTOOBI MHPOPMAIUS O COCTaBE YIIEBOJOPOIHBIX CUCTEM ObLIa MAKCUMAJIBHO TTOJIHOM.
Ha npumepe HepTH pa3nuyHOro cocTraBa MOKa3zaHa BO3MOXXHOCTH JIETAIBHOTO 3JEMEHTHOI'O
ananmza merogamu ADC-UCII u MC-UCII (c BbICOKMM pa3pelieHHeM) I0cie MUKPOBOJHOBOMN
MPOOOMOATOTOBKH.

BriOpanbl ycioBus paszioxkeHuss oOpas3loB JIETKOM M Tspkenol Hedrtu. MccrnenoBaHbl BIMSHUS
OCTaTOYHOM KHCIOTHOCTH M OCTaTOYHOTO yriepojaa Ha (OpMUPOBAHHE AaHATUTHYECKOTO CUTHANA B
NCTI-metonax. [Tokazana Bo3moxknocts ADC-UCII onpenenenus 19 anementoB Ha ypoBue 100N -
0,0n mkr/r u 36 snementoB MC-UCII onpenenenust Ha yposue 100n - 0,0n HI/r B BBIOpaHHBIX
YCIIOBHSIX TIOATOTOBKU M U3MEPEHUSI.

W3ydyeH MHKpPORJIEMEHTHBIM cocTaB HedTH psifa MecTopoxkaeHHil TarapcTana, oTpa)karomuil ux
T€OXUMHUYECKYIO CTICIU(HKY.
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PA3PABOTKA MAPCHUAHCKOI'O I'PYHTA-AHAJIOTA JIJ151 BPOCKOBBIX UCITBITAHUI
«OK30MAPC-2020»

I'pumakuna E.A., MakoBuyk B.IO., Copokun E.M., IMmutpoBckuii A.A.,
YBaposa A.B., Ciiora E.H., UBanoB M.A. ('’ EOXH PAH)
orskatya@mail.ru; Ten. 8 (967) 223 17 53

Jlst oTpaboTKK OpPOCKOBBIX MCIBITaHUN «Ik30Mapc-2020» HaMu co3/1aHa MOJIeTh MapCHAHCKOTO
IpyHTa-aHAIOTa, MMUTUPYIOMIETO (U3NKO-MEXaHUYECKHE CBOWCTBA MAapCHAHCKOTO pPErojuTa B
MOoTeHIHaIbHOM Mecte nocajku, Oxia Planum. OHo XapakTepusyercsi I1eCATKOM IMOApa3/IelIeHU
TUTIOB MECTHOCTH, KK U3 KOTOPBIX MPENOiIaraeT CBOM reoMopdonornyeckne 0COOEHHOCTH U
CBOMCTBAa MPHUIOBEPXHOCTHOTO TPYHTAa, U KaK CIEACTBHE, pa3Hble HHKEHEPHO-TEOJIOIMYECKUe
yclloBUs. B COOTBETCTBUM C pacnpeleIeHUEM 10 IOBEPXHOCTH KOMIIOHEHT IPYHTA, OTJIMYAIOLINXCS
[0 TPaHYJIOMETPUYECKOMY COCTaBy U IUIOTHOCTH, HAa OCHOBE pAaCUeTHBIX METOJ0B ObLIN
paspaboransl 4 BapuaHTa CMECH JUIS MOJCIMPOBAaHUS TpyHTa-aHaiora. JlJis W3roTOBICHHS
pa3paboTaHHOW MOJAENUM MapPCHAHCKOTO TPYHTa-aHAJloTa B KauyeCTBE COCTABISAIONMIUX ObUIH
MIPEJUIOKEHBI: ApoOIeHbIid KBapieBbli ecok ¢p. (0.5-1.2) MM, oKaTaHHBIM KBapIEBBIA MECOK ¢p.
(0.19-0.23) mm, 30ma-yHOCa, 3050nU1aK. KOMIIOHEHTHI MApCHAHCKOTO TPyHTa-aHAJIora AOCTYIIHbI B
OonpmMX 00bEMax MO0 HU3KOW CTOMMOCTH, YTO SIBIISICTCSI HEOOXOAUMBIM YCIIOBHEM IPH CO3TaHUU
IPYHTOB-aHAJIOTOB I MOJAOOHBIX LIETeH.
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ATOMHO-ABCOPBLIMOHHOE OITPEJAEJIEHME CTPOHIMA B IIOYBAX 1 PACTEHHAX
METO/JO0M SJIEKTPOTEPMHUYECKON ATOMU3ALINN

I'yasieBa Y.A., EpmakoB B.B., Tiotukos C.®., [lanunosa B.H. (F’EOXH PAH)
milia-nova@mail.ru; ten.: 8(499) 137 47 73
I'paum PODH 19-05-00054

[IpoBeneHo AAC ompeneneHue SI B pekUME SJIEKTPOTEPMHYECKOW aTOMHU3AIMK Ha Tpuodope
KBAHT.Z OO0 «KOPTOK». O0pa3siisl 3TalloHHBIX T0YB MuHepaiu3oBain cmecbio HF, HCIO4 u
HNOs. UccnenoBanus mokasaiy, 4TO MOJIyYEHHBIE JIaHHBIE MO COACPKAHHUIO CTPOHIUS B MOYBAX
ObUTH ONMU3KHM K aTTECTOBAaHHBIM 3Ha4ueHUsSM. OTKIOHEHHS OT CTaHAAPTHBIX 3HA4YCHWiA: oT -7,1 10
8,3% npu coxepxkanuu Sr B moyax oT 68 mo 310 mr/kr. Meroanka Oblia TpUMEHEHa JIJIs OIICHKH
coJiepKaHusl CTPOHLMS B mouyBax BocTtounoro 3a0aiikaibsi, SHIEMUYHBIX MO YPOBCKON OOJIE3HH.
Cpennee conepxkanue crpoHuus mo 110 oOpasmam MOYB SHIAEMHYECKOTO pailOHBI COCTaBUIIO
600+345 mr/kr. A B 105 mpo6Gax moyB KOHTPOJBHBIX Teppuropuii — 326+111 mr/kr. B ykocax
JMYTOBBIX pacTeHuil conepxkanue Sr cocrtaBuino 72,8+31,6 Mr/kr (3HIAEMUYECKUH paiioH) H
36,6£15,7 mr/kr (koHTposbHBIE TeppuTOpun) IloBEIIIEHHOE cofep)aHne SI B TIOYBAX U PacTEHUSIX
SHAEMHUYECKOTO pailOHa PacIieHUBAETCA KaK (PaKTOp IKOJIOTUYECKOTO PUCKA.
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AETUAPATAIMA BOAOCOAEPKAIIEI'O AJIBBUTOBOT'O PACIITABA IO
JEVUCTBUEM CO2 ITPU Pr =200 MIla [10 SKCIIEPUMEHTAJIbHbBIM JIAHHBIM

JessitoBa B.H. (MM PAH), Cumaxkun A.I'. (UM PAH, HD3 PAH),
Hexpacos A.H. (UM PAH)
simakin@iem.ac.ru

[Ipu nomaganuu CO2 B pHOJUTOBYIO MarMy B MarMaTM4yecKOM KamMepe MpOUCXOIUT €€
JeTUapaTanvs U KpUCTaUIH3alus. JTOT Mmporece ObUT MPOMOJSIUPOBAH IKCIEPUMEHTATBHO Ha
BOJOCOJIEpKaIeM anbOuToBOM pacmiaBe npu 1=950°C, naBnenum Pu=2 Ko6ap. HcxomHoit
coJiep>kaHue BOJbI B cTekie cocrapisio HoO= 5.1 mac.%. ATp0UTOBOE CTEKIIO MCIOB30BAIOCh B
Buze mopomka ¢ pazmepoM 3epeH 100-200 mxm. Mcrounukom CO2 sBusics AgC20s, ammysbl
nepes 3aBapuBaHueM mpoayBatuch ocyieHHbiM COg2. IIpu 950°C nukBumyc anp0uTa TOCTUTACTCS
mpu Cmo=4 wmac.%. Ilpu BbIOpaHHBIX YCIOBHSX: MPUMEPHOE HCXOJHOE OTHOIICHHWE NIpU
HAIUIABJICHUH Mco2/MH20=6, MCXOMHOE PACCTOSHUE MEXKIY MYy3bIPIMH OKOJIO 2 pajuycoB —
coliep>kaHue BOJABI MajgaeT Hke 4 mac.% 3a HECKOJIbKO YacOB M HAYMHACTCS KPUCTAJUTM3AIUS
anpsOuta. Jlons tBepmoit ¢aszer mocturaer 3a 210 mun - 20-30 006.%, 3a 240 mun 70-80 006.%.
Copep:xanue BOABI B OCTaTOYHOM CTekie, oneHeHoe ¢ EMPA mo cymmapHOMy KucCIOpony,
cocrapisieT 3.3-3.7 mac.%. B qnurensHOM ormbITe osBIsItOTCS MUKpoIy3bipu dironna (CO2-H20),
BBI3BaHHBIE KPUCTAIIN3ALIUCH.
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OCOBEHHOCTU XMMUYECKOI'O COCTABA U CTPYKTVYPHI Fe-Ni METAJIJIA JIYHHOU
TTOJIEBOIITIATOBOM PETOJIMTOBOM BPEKUMM NWA 11828.

Jemuposa C.HU., bagokos JI./1., bagexa K.A., Psizanues K.M. ('’ EOXH PAH),
3unoBbeBa H.I'. (MI'Y), KononkoBa H.H. ('EOXH PAH)
demidova.si@yandex.ru; Tein. 8 (495) 939 70 19

Mertannndeckoe >Keie30, PEIKO BCTpeyarolieecs B 3E€MHBIX IOpOJax, SBISETCS TUIUYHON
aKieccopHoil (pa3oif JTYHHBIX TOPOJ, YTO CBSI3aHO MPEXKIE BCETO C HU3KOW (DYTUTUBHOCTHIO
KHCIIOpO/Ia KaK JIYHHBIX Marm, Tak U yIapHbIX paciuiaBoB. bonbinas gacts Fe-Ni Merania myHHbBIX
OpeK4Mii UMEeT METECOPUTHBIM COCTaB M HeceT MH(POPMAIUIO O cocTaBe yaapHHKa. OcoOEHHOCTH
XUMHUYECKOTO COCTaBa M CTPYKTYPbl METANIMYECKHX BKJIIOUYEHUN JYHHOH IOJeBOIINATOBOMN
opexunu NWA 11828 cBUACTEILCTBYIOT O €€ CII0KHON MHOTOCTAIMIHHON MCTOPHH U BO3MOXHOM
MIPUCYTCTBUH JIBYX Pa3IMYHbIX YIaPHUKOB.
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I[MEPBASI MEX3BE3IHASI KOMETA 2I/BORISOV: XAPAKTEPHBIE OCOBEHHOCTH,
CPABHEHME C KOMETAMU COJIHEUYHOM CUCTEMBbI

HopodeeBa B.A. ('EOXH PAH)
dorofeeva@geokhi.ru; remn.: 8 (495) 939 70 60

30 aBrycra 2019 Obuia OTKphITa MEpBas MEXK3BE3/IHAs KOMETa, MOJy4YUBIIAsS HAUMEHOBAHHE IO
HUMEHHU CBOETO MEePBOOTKPHIBATENSI poccHiickoro actponoma ['ennanus boprcosa 21/Borisov u yxe
yepe3 10 nHel Hayaloch €€ M3y4YE€HHE KaK HA3eMHBIMM, TaK M KOCMHYECKMMHM TEJIECKONAMH,
BKJIIOUasi Teneckon uM. XabOma. [Tomumo mapameTpoB OpOMTHI, OLIEHEHBI pa3Mep sApa KOMETHI
(0.3-0.5 k™), mons nmbaa Bombl B HeM (~25 mac. %), a TakKe WHTCHCHBHOCTb Ta30BBIICICHHS
OCHOBHBIX KOMMOHEHThl Kombl — H20, CN, Oz, C2 B 3aBUCHMOCTH OT TE€IMOLIEHTPUYECKOTO
paccrosiHus. MHTEpec K mepBOM MEX3BE3QHOM KOMETE€ OIPOMEH: K HaCTOSAIIEMY BpPEMEHHU
ormyonukoBaHo ~ 30-TM HAy4YHBIX CTaTed, MOCBAIIEHHBIX pe3yibTaTaM ee ucciefoBanuii. OHuU
HMMEIOT CBOEH LIEIbI0 HE TOJIBKO OLIEHUTh (PU3MKO-XMMUYECKUE NTapaMeTpbl 00pa30BaHus KOMETHI B
HK30IJIAaHETHON CHCTeMEe W CPaBHHUTh UX C ycioBHsIMH B COJNHEYHOW CHUCTEME, HO U IMPOBEPUTH
TUIOTE3Y O BO3MOXHOCTU IE€PEHOCa BEIIECTB, HEOOXOAMMBIX Ul 3apOXKACHUSI OMOJIOTrHYECKON
JKW3HU, B IIpenenax Hawen ['anakTuku.

B noxnane OyayT mpoaHaau3upOBaHbl OCHOBHBIE DPE3YJbTaThl M3YYEHHUs IEPBOM MEK3BE3AHOMU
komerte 21/Borisov.
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COAEPXAHUE MUKPOSJIEMEHTOB B KOMIIOHEHTAX OKCOCUCTEMbI O3EPA
[IUITPUHT'A (CEBEPHAS KAPEJIN )

Apo3znosa O.10., AexynoBa E.M., Hukonaesa U.10. (ceon. p-m MI'Y),
Kapnyxun M.M. (000 «MCIO-na6»), Januukuii C.A. (ceon. ¢p-m MI'Y)
lapitsky@geol.msu.ru; teim.: 8(495) 939 29 61

Paboma evinonnena npu noodepaicke epanma POOU Ne 18-05-00162 a

N3ydeHbl conepikaHus M pacupelielIeHNe MUKPORJIEMEHTOB B KOMIIOHEHTaX JKCOCHCTEMBI O3epa
[unpunra: numaiHukKax, MOJ3eMHBIX M MOBEPXHOCTHBIX BOJIaX, JOHHBIX OTJIONKEHHSIX M BOIHON
pacturenbHOCTA. HU3KME KOHIIEHTpauy B SMU(UTHBIX JTulIaiiHukax Usnea Sp. ykas3wIBalOT Ha TO,
YTO HccienyemMas SKOCHUCTeMa HE HCHBITHIBACT 3HAYMMOW a’palibHOM Harpy3ku. KoMroHeHTbI
9KOCUCTEMBI XapaKTEPU3YIOTCS HU3KUMHU COJCPKAHUSIMH TaKUX MHKPOIJIEMEHTOB, Kak Ni, Sr, V,
Zn, Cr u Cu B JOHHBIX OTIOXeHUAX (0T 6,7 mo 190,2 mr/kr). KoHIleHTpanuu MUKPOIJIEMEHTOB B
BOJIaX HE BBICOKHE U COTJIACYIOTCS C COACP>KaHMSIMHU B TIOBEPXHOCTHBIX BOJAX TACKHOTO PETHOHA.
CooTHOIIEHHE MHKPOAJIEMEHTOB B JOHHBIX OTJIOXKEHHUSX CXOXKE€ C HX COOTHOIICHHEM B
WCCIICIOBAaHHBIX MOpoaax (rabopo-Hoputax) Teppuropun. ComepikaHus pacIoyiararoTcs B Py IO
yObIBaHuIo B opoaax: Sr >Cr >V >Zn >Cu >Ni; B 1oHHbIX oTiIokeHusX: St >V >Cr >Zn >Ni >Cu.
Bonnas pacrutensHocTh 3k0cucTeMbl (Potamogeton sp., Fontinalis antipyretica, Batrachium sp.)
HE CKJIOHHA K HakorieHuto Ni, Sr, V u Zn, kosddunrentsl Ouonornyeckoro noruomenus <1. B
UCCIICIOBaHHBIX Makpodutax HaOmonanack akkymyisuuss Cu, a B BomsHom wmxe (Fontinalis
antipyretica) - Cr.



BECOMIIT - 035
UNCIJIA JIAIBA B MOJEJIAX YACTUYHO-AUODPEPEHIIUPOBAHHOI'O TUTAHA

Nynaesa A.H., Kponpoxa B.A., Kyckos O.J1. (I’EOXH PAH), I'ynkoBa T.B. ({®3 PAH)
dunaeva.an@gmail.com; ren.: 8-916-705-6405

Paboma evinonnena 6 pamrax eoczadanus 'EOXU PAH Ne 0137-2020-0004,

npu yacmuunou punarcosou nododepaicke epanma PODU Ne 18-05-00685

OnHUM M3 HMCTOYHUKOB MH(POpPMALMM O BHYTPEHHEM CTpPOeHMM TuTaHa SBISIIOTCA JaHHBIE O
IPaBUTALIMOHHOM II0JI€ CITyTHHKA, MOJIy4YeHHbIE B XoJe MHorosnerHeil pabotsl KA «Kaccunm» nHa
opoute Carypna. [IpoBe/ieHHbIE UCCIEI0OBAaHUS TPABUTALMOHHOIO MOTeHIMana TuTaHa mo3BOIMIH
paccuuTaTh BEIUYHMHY €r0 MOMEHTAa HMHEPLMM U IPWIMBHBIE XapAaKTEPUCTUKU — JIUHAMUYECKHE
guciaa Jlsea kz (less et al., 2010, 2012; Durante et al., 2019). PesymbTaThl pacueToB
CBUJETEIBCTBYIOT O HaJU4YMU B Heapax TurTaHa KUIKOrO OKEaHa, OJIHAKO HE Jal0T OJHO3HAYHOMN
uH(pOpMaIUU O COCTaBe OKeaHa U O BHYTPEHHEH CTPYKType CIyTHUKA B IIEJIOM.

B pabote npousBeneHsl pacyeTsl NPHWINBHBIX Aeopmannii TuTaHa v oLleHEHbI IPUIUBHBIE
uyucna JlsBa (K2, h2) mnst momenu wactuuHo nuddepeHuupoBaHHoro crytHHKa. [lomydeHHbIe
pEIIEHUs] COMOCTABIIEHBI C pe3yJIbTaTaMU KOCMUYECKUX HaOoneHui. O0CykatoTcsl napaMeTpsl
CTPYKTYpHBIX 00Oosiouek TuTaHa: TOJNIIMHA M COCTaB BHENIHEH JiefsHOM Kophl (Jexn |h, kiaTpaTsl
MeTaHa), IIyOMHa, IUIOTHOCTh M MPEIOJOKUTENIbHBII COCTaB BHYTPEHHETO OKEaHa, a TaKKe
OrpaHUYEHUS Ha TEIUIOBOW IOTOK CHYTHHMKA, HPUBOAALIME K HAWIy4lIEeMY COOTBETCTBHIO
pPacueTHBIX U 3KCIEPUMEHTAJIbHBIX JaHHbIX.
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PACTBOPMMOCTh CEPEBPA B KOHIIEHTPMPOBAHHBIX PACTBOPAX XJIOPUJA
HATPUSI B VYCJOBUSIX BBICOKOTEMIIEPATYPHOI'O TI'MJPOTEPMAJILHOI'O
[IPOLIECCA

daruaesa JI.P., Tpopumon H.J. (ceon. ¢p-m MI'Y, HTEM PAH), 3otoB A.B. (HTEM PAH)
andrdr2@gmail.com; Temn.: 8 (951) 959 20 12
I'panm PODU Ne 19-05-00604

[TpoBeneHO SKCTIEPUMEHTAILHOE HCCIEAOBAHUE C LEIbI0 OICHKH BO3MOXKHOCTH TPUMEHEHUS
ypaBuenus  Jlebas-Xwokkens — gns pacuéra  TEpMOAMHAMHMYECKHX  paBHOBECHH B
KOHIICHTPUPOBAHHBIX  BOJHO-COJICBBIX  pPAacTBOpPaXx B  YCIOBUSAX  BBICOKOTEMIIEPATYPHOTO
THIPOTEPMAIILHOTO MpoIiecca.

J1Jist 5TOTO B CUCTEME BOJIAa — XJIOPH]T HATPHUS — cepedpo pean30BaHa peaKIus:
Agcr+C|_+HCIZAgC|2-+O.5H2aq

PaBHOBeCHOE KOJIMYECTBO PACTBOPEHHOTO cepedpa OMpeNeeHo IO MOTepe MacChl. Pe3yibraTs
JKCIIepUMeHTa o00pabotanbl B mporpamme OptimA ¢  HCHoNb30BaHHEM OMYOIMKOBAHHBIX
TEPMOJTUHAMHUYCCKHX JAHHBIX.

B skcnepuMeHTe MOTYy4EeHO TPU M30TEPMBI, ISl KOTOPBIX MOKa3aHa 3aBUCHMOCTb PaBHOBECHBIX
KOHIIEHTpAllUi pacTBOPEHHOTO cepedpa OT MOJBUIBHOCTH XJIOPUI-MOHA JJIsi BCETO HMHTEpBasa
konrenrpaunuii NaCl — ot 0,1 10 18 m.

[TosrydeHHBIE J@aHHBICE COTJIACYIOTCS C MPUHATOH TEOPETHUECKOM MOJENBIO, a Takke
MOATBEPXKIAIOTCA B JKCIHEPUMEHTE IO PACTBOPUMOCTH XxJjopaprupurta. CraenaH BBIBOA O
BO3MOXXHOCTH YCIICIITHOTO TPHMEHEHUS TPUHSATOTO CHOCc00a TEPMOJIMHAMHYECKOTO OIHMCAHUS
BOJHBIX PACTBOPOB B 33/IaHHBIX YCIOBHSX.
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CHEKTPOCKOIMYECKHE 1 TEPMUYECKHE XAPAKTEPUCTUKN COAAJINTOB 113
KAPEJIO-KOJIbCKOU U MAUMEYE-KOTYHUCKOU HIEJIOYHBIX ITPOBMHIINHA

Epémuna E.H. , Paxosckas C.K., Meabuakosa JI.B.,
I'punenko F0./., Buracuna M.®. (ceor. p-m MT'Y)
evgenial998e@mail.ru tem.: 8 (495) 939 13 49

Comanut — TUNMYHBIA MHUHEpaa IMOPOJ BBICOKOW IIETOYHOCTHU, OCHOBY CTPYKTYpPhl KOTOpPOTO
COCTABIISICT ATIOMOCHJIMKATHBIA KapKac ¢ OOJBIIMMH MOJOCTSIMH, KOTOPBIE MOTYT 3acelsThCs
WOHAMU W HEUTpaJIbHBIMH MoJiekyiaamu. M3ydensl Tpu oOpasua companuta u3 Kapemo-Komnbckoit
(o6pazubr | u Il) u Maiimeue-Koryiickoit menounbix npoBunuuii (oopaser 1) (Poccus). Ilo
JaHHBIM MHUKPO30HJIOBOT0, PEHTTeHANU(PPAKIIMOHHOTO ¥ TEPMOTPaBUMETPUUYECKOTO AaHAIU30B
00pa3ubl OTHOCATCA K COOCTBEHHO COJAINTY C Pa3IMYHBIM COJACP)KaHHUEM BXOJSIIEH B TOJOCTH
Boabl: o0p. | — 2.8mac.%(100-700°C, tmax~150 u 400°C), o6p.ll — 0.4mac.%(200-700°C,
tmax~300°C), o00p.llIl  — 1.1mac.%(120-700°C, tmax~330°C). UHK-cmekTpsl coriacyrTcs ¢
pe3ylnbTaTaMi TEPMUYECKOTO aHalld3a: B CHEKTpe o0p.l 3aperucTpupoBaHbl JIBE€ MHTEHCHUBHBIE
nosnockl Tornomenus (~3550 u ~3610cM 1), cOOTBETCTBYyIONIME JBYM THIIAM BOJBI, B CIIEKTpE
06p.lll — cmabo uHTEeHCHBHAas MmHUpoKas monoca npu ~3450cm t; B cmektpe 06p.ll momoca,
NpUIUChIBaeMasi ~ BaJieHTHbIM  KosneOanusasm  OH-rpynm, He — oOHapyxena.  CHekTpsl
KOMOMHAIIMOHHOTO PACCESTHUS TaKkKe OTPAKAIOT KOJIMUECTBEHHOE Co/Iep KaHue BOJbI: 00p.| — y3Kkas
MHTeHCUBHAs TuHMS TIpu 3550cm %, o6p.1ll — mmpokas crabouHTeHCHBHAS TUHUA TIpH 3540cm 2,
00p. |l — nuHUS BOJBI HE pErHCTPUPYETCSL.


mailto:evgenia1998e@mail.ru

BECOMIIT - 038

BBIINEJIAYMBAHUWE PEJAKO3EMEJIBHBIX 1 PA/ITMOAKTUBHbBIX SJIEMEHTOB 13
SI'MPMHOBOT'O M JIOHAPUTOBOI'O KOHIIEHTPATOB PYTHUKA KAPHACYPT
(JJOBO3EPCKUU MACCUB, KOJIbCKWH ITOJIYOCTPOB)

Epmoaaesa B.H. (UM PAH, TEOXH PAH), boiukoBa 51.B. (zeon. ¢p-m MI'Y),
Korapko JI.H., MuxaiiioBa A.B. ('EOXH PAH)
cvera@mail.ru; ten.: 8(916)3442595

Hus w3yuenust ddpdextuBnoctu m3Bnedenus Th, U u REE B Hactosimeii pabore mpoBeneHbI
SKCIIEPUMEHTHI 110 MX BBILIEIAYMBAHUIO U3 ATUPUHOBOTO U JIOIAPUTOBOIO KOHIIEHTPATOB PYAHHMKA
Kapnacypr (JloBo3épckuit MmaccuB, Konbckuit monyoctpoB). B kauectBe peareHTOB
ucnoinb3oBaiuck 4% pactsop HCI, a taxke cmecu 4% pactBopa HCI ¢ 2% pactBopamu okcanata
aMMOHHUS, AudTOopuaa amMMoHHMs W TpwioHa b. JlJis mpoBeneHUs OINBITOB IO BBINICIAYHBAHIIO
o0pasisl mepeTupaIy A0 Myapsl, oTOupanu HaBecky maccoil 100 mr, 3anuBanu 20 mi peareHta (1o
3 ombiTa ¢ KKIABIM PEArecHTOM) WM OCTABIISUIM TIPU KOMHATHOH TeMIleparype B 3aKpPBITBIX
IJIACTUKOBBIX MpoOupkax Ha 30 nHel. 3aTeM cMmech OTGUIBTPOBBIBAIHU, OTOMpANH aTUKBOTY 50
MKJI, pazBogwii g0 1 min w anammsupoBamu Metonom ICP MS. U3 monapurtoBoro (1o 3%) wu
ATUPUHOBOTO (10 56%) KOHLIEHTPATOB M3BJICUYCHUE MPOUCXOAUT TOpa3no MeHee 3PPEeKTUBHO, YeEM
u3 sBananuToBoro konueHtpara (o 100%, EpmonaeBa u ap., 2019), yto MOXKeT OOBACHATHCS
HAaXOXJECHHEM JTHX DJEMEHTOB B JIONAPUTOBOM U JTUPHUHOBOM KOHIIEHTpatax B Ooiee
TpyAHOM3BJIEKaeMoil (Gopme (B BHIE MOPOAOOOPA3YIOMIMX CHIIMKATOB, a TakXe B BHUJE
aKIIECCOPHBIX OKCHIOB — JIOMApUTa M MHPOXJIOpa), TOrJa Kak B HBIMAIUTOBOM KOHIIEHTpATe,
BUIMMO, OOJIBIIAs YacTh ITHX DJIEMEHTOB BXOJUT B COCTaB aKIECCOPHBIX CHIMKATOB (TOPHT,
JI0BO3epuT), cuiIrKoochaToB (CTEHCTPYNUH, KapHACYpTHUT), docdaTtoB (MOHAUUT, padaodaH), B
TOM YHCJIE TIOABEPTIINXCS THAPOTEPMAIIBHOMY M3MEHEHHIO, B OoJjiee Jierkou3Biekaemoit opme. B
cllyyae »STMPHMHOBOIO KOHIIEHTpaTta HaOmojnaercs Oonee 3(@eKTuBHOE 1O CpaBHEHUIO C
JONAapUTOBBIM KOHIeHTpatoM wu3BieueHne REE, Th u U (7.0-56.4%), npuuém nHaubonee
a¢dekTrBHAs cTeNeHb U3BIeUeHUs HaOmonaeTcs s Tsokénsix REE u U.
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AHOMAJIMU ®U3NYECKHUX CBQﬁCTB I'OPHBIX I[TIOPO/I ITPU ®A3O0BBIX ITEPEXOIAX
N X BO3MOXHAS POJIb B CEUCMOTEKTOHNMYECKHUX ITPOLECCAX

Kapuxos A.B. (MI'EM PAH), Jleoenes E.b. (I'EOXH PAH), Ponxkun M.B. (UTII3 PAH)
vil@igem.ru; (daxc: +7(495)9511587, ten.: +7(499)2308440)
Paboma evinonnena npu punancosoii noooepoicke epanma PODHU Ne 19-05-00466

OKClepUMEHTANIbHbIE HMCCIEAOBAHMUS YINPYrUX M TPAHCIOPTHBIX CBOMCTB MPH  BBICOKUX
TEMIIepaTypax M JIaBJICHUSX KAaK B «CYXHX» YCJIOBHSX, TaK U B YCJIOBHUSIX HACBILIIECHUS BOIHBIMU
barongaMu mokasaial UX CyIIECTBEHHYIO M3MEHUYUBOCTb.-IIpu 3TOM, 11 TemmepaTypHBIX TPEHI0B
KBapIICOJIEPKAIIUX TOPOJ] XapaKTepHbl HWHBEPCUU, IMpUypoueHHble K PT-napamerpam [1-[]
nepexona B kBapie. I[lokazarenbHo, uTO (U3MUECKHE CBOMCTBA MOPOJA H3MEHSIIUCh HAaMHOTO
3HAYUTEIIbHEH, YeM MOXKHO OBbLIO OBI OKHIATh, UCXOJS M3 H3MEHEHHI CBOMCTB OTACIHHOTO 3epHA
KBapla M COJAEpKaHMS MHHEpala B TMOpoJax. B dYacTHOCTM MOXXHO MPEINOJI0XKUTh, YTO
o0Opa3oBaHWEe MHKPOTPCIIMH Ha TpaHUIAX 3€peH KBaplla MOXKET MPHUBOJIUTH K TOSBICHUIO
GAUIONPOBOASIINX KIIACTEPOB B MOPOJAE U, KaK CIEACTBHE, K PE3KOMY, MOPOrOBOMY pPOCTY
npoHuriaeMoct. Takum oOpa3oM, (a3oBbIA MEpPeXo]l B KBapIlle B JAHHOM CIy4ae MOXKET UMETh
TPUTTEPHBII AP dEKT, UHUIUUPYS PE3KOE BO3PACTaHUE CKOPOCTEN MepeMeleHus BOIH (IoUI0B, ¢
KOTOPBIMU CBSI3aHBI CEMCMOTEKTOHMUYECKHE MPOIECChl. bian3kue mo XxapakTepy Ipolecchl MOTYT
HUMETh MECTO U MPU APYTUX, MEHEE HCCIEA0BaHHBIX, ()a30BbIX MPEBPACHHSIX.
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OITPEAEJIEHME PEAOKC COCTOAHUA UMITAKTUTOB 13 VIAPHBIX KPATEPOB
SJIBI'BII'BITI'BIH Y X KAMAHIINH SJIEKTPOXUMUWYECKUM METOJIOM

Kapkosa E.B., Jlykanun O.A., llexons T.U., Cenun B.I'. ('EOXH PAH)
zharkova@geokhi.ru; Tei.: 8(495)9397078

Paboma evinonnena npu yacmuynoti noooepacke PODU No 17-05-00713 u
no eocyoapcmeennomy s3aoanuro ' EOXU PAH Ne 0137-2019-0017

W3yuenne cocraBa W OKHCIUTEIHHO-BOCCTAHOBUTEILHOTO COCTOSIHUS MPOAYKTOB HMMIIAKTHOTO
IUIaBJICHUS UMEET BaXKHOE 3HAUYEHUE JJI TIOHUMaHUS POJIM BBICOKOCKOPOCTHBIX YIAPHBIX COOBITUH
B (hopMUpoBaHUU U U PEpEHIINANN BEIIECTBA UIAHETHBIX TEIL.

[IpuBeneHsl pe3ynbTaThl HM3MEpeHUil coOCTBeHHOI serydectd kuciopoaa (fO2) mnst mectn
00pa3loB UMITAKTUTOB U3 OOMO Pa3IMYHOTO pazMepa M3 KpaTepa DNbIBITHITIBIH U TPeX 00pasloB
UPru3uTOB U3 KpaTtepa JKaMaHIIMH Ha BBICOKOTEMIIEPATYpHOM YCTaHOBKE C ABYMS TBEpPIbIMHU
ANEKTPOJIMTHBIMU  siueiikamu B uHTepBasie Temnepatyp oT 800°C go 1100°C u HopmasbHOM
AaBiieHUU. DIeKTpoxuMuueckue onpenencHus fO2 nMmakTUTOB U3 KpaTepa DIIbIBITBITIBIH JIXKAT B
obacti Mexy OybepHbiMEU paBHOBecHsAMHU BIOCTUT-MarHeTut (WM)- xene3o-Boctut (IW). Onn
CBHJIETEJILCTBYIOT O CYILECTBEHHO 00Jiee BOCCTAHOBJIEHHOM XapaKTepe 3THX 00pa3loB UMIKTHTOB
[0 CpPaBHEHHIO C THIHYHBIMH MarMaTHYECKUMH pacIUlaBaMHd KOPOBOTO M MAaHTHUHHOTO
npoucxoxaeHus. CoOcTBeHHas JIeTy4ecTb KUCIOpOJa MPrU3UTOB BapbUpyeT B Oosiee LIMPOKHUX
npexenax: 3Hadenus fO2 s omHOro oOpasmna pacrojararoTcs B 00J1acTi OyQepHbIX paBHOBECHIA
WM-IW, toraa kak fO2 mis aByx apyrux o0pasiioB MOMaaaroT B 00JacTh 00Jice BHICOKMX 3HAYCHUI
fO2 wmexny OydepubiMu paBHoBecusMu WM-QFM  (kBapu-dasuur-maruerur). [lomydeHHbie
JIAHHBIE COIIOCTABJIAIOTCS C OLEHKAMH PEJOKC COCTOSHUS TEKTUTOBBIX CTEKOJ U Pa3iIMYHBIX THIIOB
METEOPHUTOB.
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POCT MAJIOA30THBIX AJIMA30B B CUCTEME Fe-C-S ITPY BBICOKUX P-T
ITAPAMETPAX

Kumyaes E.U., badouu A.B., Kapnosuu 3.A., Yenypos A.U., (MI'M CO PAH)
ezhimulev@igm.nsc.ru; te:x.: 8(383)3066403
Paboma evinonnena npu gpunancosoii noooepoicke PH® Ne 17-17-01154

Bompoc o renesuce nmpupoHbIx anmmMa3oB tuna lla k HacToseMy MOMEHTY OCTaeTCs OTKPBITHIM U
Ha OOCYX/JEeHHE BBIHOCATCA JIOCTaTOYHO TPOTUBOPEUMBBLIC TpEANoNokeHus. Panee, ObLIO
YCTaHOBJICHO, BBelleHHE B cucteMy Fe-C aneMeHTapHO cepbl B KOJUYECTBE 5 Mac.% MPHUBOIUT K
MOJTyYCHHUIO MAaJI0a30THBIX KpHUCTAIOB anMasa. OmpeneneHo, 4To BBEJCHHE CEPhl B POCTOBYIO
cucremy Fe-C Taxxke MPUBOAUT K YBEIMYCHUIO KOJIUYECTBA a30TCOICPKAIINX YIIIEBOAOPOAOB (110
HOMEHKJIaType).

B HacTosilieM wMcclieZIOBaHUM TPUBOJATCS JTaHHBIE O KPUCTAUIM3AIUU MajO0a30THBIX ajMa30B
(comepxanwue azora okosio 30 ppm B HearperupoBanHoi popme) B cucreme Fe-S-C ¢ conmepkanueM
JJIEMEHTApHON cephl B KoiuuecTBe 1 wmac.%. M3yueH ¢a3oBbIii COCTaB pPOCTOBOW CpPEIbl,
YCTaHOBJICHBI ClieAyIomue da3bl: KapOuIsl, CyIb(UI, U KEIe30yrIePOAHBIHN CIUIaB.

CraenaHo TPEAINOIOKEHUE, YTO TEHE3UC MPUPOIHBIX 0e3a30THBIX aiMa30B Tuna |la umeer cBs3b ¢
BBICOKO-BOCCTAHOBUTCIIbHBIMU  YCIIOBUSIMH, KOTOPBLIC MOI'YT CO34aBAaTbCA TaKWMMH XHMUUYCCKH
AKTHUBHBIMH 3JICMEHTAMH KaK, Halpumep, cepa.
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ANHAMUPKA OBPASOBAHMSA MATHETUTA TEPMO®UJIbHBIMH BAKTEPHAMU
(OCTBAJIBAOBO KUHETUYECKOE YIIOPSJOYEHHWE ®A3 WJIM BOJITHOBOM ITPOLEECC
B XKNBbBIX KJIETKAX XEJIE3O-PEJYLHUPVYIOIIMX BAKTEPUI?)

3asap3una I.I'. (Mncmumym muxpoouonozuu PAH), Anexun 10.B. (ceon. ¢p-m MT'Y)
alekhin@geol.msu.ru; temn. 8 (903) 287 35 45
Hccreoosanue vinonmneno npu punancosoti noodepaicke POOU Ne 19-05-00519, 19-35-90088

B koHTponmupyembix 1a00paTOPHBIX YCIOBUSX OBUIO MPOBEIEHO HCCICIOBAHUE OCOOCHHOCTEH
BOCCTAHOBJICHHSI aMOP(HON THIPOOKHUCH kKeje3a ¢ 00pa3oBaHMEM MarHeTuTa aHadpOOHOM arerar-
OKHUCIIAIOIIEH TepMO(PMIBHON BOCCTaHABIMBAMOIICH kene30 Oaktepuell. B xome ombIToB
KOHTpOJIMpoBakch n3MeHeHus: Red-Ox-norennuana u pH, KOTOpbIe TOMOIHSIIUCH CBEACHUSIME 00
W3MCHCHUM YHCICHHOCTH KJICTOK, TOTPEOJICHUM aimerata ©W BOCCTAaHOBICHUH aMOp(HOU
THAPOOKHUCH kene3a. g TMoJlyueHus MaKCUMajbHO TOYHBIX XapaKTePUCTHK TBEPABIX (a3,
0o0pa3yloImuXCcsi B TPOIECCe KHUIHEACITCILHOCTH OaKTEpHUH, NPUMEHSIICS MeccOaydpOBCKUI
(ha3oBbIii aHANMKM3. Y CIIOBHO MPOBEACHO pa3jelieHue mpoliecca BoccranoBiieHus xkene3a (111) na nse
¢da3pl: OMOTeHHYI0, OOYCIIOBICHHYIO Pa3MHOXCHHEM OaKTepUAIbHOTO JKEIE30peayKTopa, C
OBICTPBIM BOCCTaHOBIICHHEM aMOpP(HON THUAPOOKHCH Kelle3a B HE MOJHOCTHIO YIOPSIIOYECHHBII
MarHeTuT, U YCIOBHO MOCTOMOTCHHYIO, XapaKTEPU3YIOIIYIOCS CTPYKTYPHBIMH TMEpEeCTPOMKaMu
MarHeTuTa, NPUBOAAIIUMHU K YHOPSIOUYEHHUIO €r0 KPUCTAITUYECKOW PEHIeTKH, U K OOJIbIINM, HO
3HaKonepeMeHHbIM  GurykTyarsiM  Red-OXx-moteHimana, XapakTepHbIM Ui Kjacca 0COOBIX
COCTOSIHMI B CUCTEMax, HE OTBEUAIOIUX MOJHOMY TE€PMOJIMHAMUYECKOMY PaBHOBECHUIO, - TO €CTh K
00pa30BaHMIO BIIOJIHE YCTOHYMBOIO BO BPEMEHHU IMPEACIHHOTO CTAMOHAPHOTO «IIHKIIA», B
tepmuHax padotr U. [puroxuna, I1. I'mencnopda u I'. Hukomnuca. OObIYHO kene30-peayKius /
KEIIe30-OKUCIICHUE TPEACTABISET OAWH W3 DHEPreTHUYECKU BBITOJHBIX aHAIPOOHBIX / a’pOOHBIX
MIPOLIECCOB, B X0/I€ KOTOPOTro OaKTepuu CIIOCOOHBI OCYIIECTBIIATH KaK MONHYIO AecTpykuuio OB, B
TOM YHCJIE OPTraHUYECKOrO BEIIECTBA a’pPOOHBIX MHUKPOOHBIX COOOINECTB, TaK M CHHTE3UPOBATH
KJIETKH MPH BOCCTAHOBJIEHUH TUAPooKucioB u okucioB Fe (I11), ¢ moMomrpio arerara, KI04eBOro
COCJIMHEHMSI, HAKAIUIUBAIOIIETOCS B OOJIBIIMHCTBE aHAPOOHBIX MUKPOOHBIX TIPOIIECCOB, TO €CTh 3a
CYET HHEPruM BOCCTAHOBIIEHMS THAPOOKHCIOB W OKHUCIOB kene3a. HecmoTps Ha TO, 4TO
KEJIE30PEIYKTOPhl  BOCCTAHABIMBAIOT TPYJHOPACTBOPUMBIE OKHCIBI  Kejie3a, OHH  JIETKO
BBINTPBIBAIOT KOHKYPEHILIMIO 3a cyOcTpaT y JABYX BTOPUYHBIX aHa’pOOOB — METAHOTCHOB H
Cynb(aTpeIyKTOpOB — 3a CYET BHICOKOTO CPOJICTBA K CyOCTpaTam, 4TO MO3BOJIET UM OKUCIISTh KaK
BOJOPOJ, TaK U arerar. MHTepec K 3TOW rpymme MUKPOOPTaHU3MOB OOBSICHSIETCS CIOCOOHOCTHIO
JIETKO BOCCTaHABJIMBATh OKHCIBI Kejie3a U 00pa3oBBIBATH MArHETUT W CHJIEPUT, YTO 3aCTaBIISET
MpearnoyiaraTh MX BBICOKYIO pOJb B IMPOIECCe BO3HUKHOBEHUS MPOTEPO30UCKHX (hopmanuit
JKEJIE3UCThIX KBAPIIMTOB B 3MOXY TI00ATBHOTO Mepexoaa K 00jiee OKUCIUTEIBHBIM YCIOBHSIM B
atMocepe 1 MupoBoM okeaHe. MarHeTUT Kak OJfHa U3 OCHOBHBIX (a3 >KEIEe3UCTHIX KBAPIUTOB, U
cTpatuduipoBanHoe (MO0 CYIIECTBY JIOKaJbHOE BO BPEMEHH, BO3MOXKHO, JIaK€ CE30HHOE)
NepeciauBaHue MAarHeTUT - TeMAaTHTOBBIX U KBAapLEBBIX CJIOEB BBI3BIBAET MHOIO JIUCKYCCHUU B
npoOJeMe X COBMECTHOTO reHesuca. Ponp 6aktepuii oueBHIHA.
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KO2ODOUIMEHTEI PACIIPEAEJIEHN A KOMIIOHEHTOB LIEPMI/IFI/IT/B(\)}I[HI:II\/'I
PACTBOP B ITPMJIOXEHUU K 3AZJAYE PA3PABOTKHN BUCYJIbBGATHOUN TEXHOJIOTI '
HE®DEJIMHA

3aiineB B.A. I'py3neBa A.H. AnocoBa M.O. ®@okuna O.B. (000 «Hosasa Xumusny),
Xamuzos P.X. (FEOXH PAH)
alkaline@geokhi.ru; 8(495)9397063

YepruMut — JoJeKaruapaT JBOWHOTO Cyib(ara aMMOHHS W aTIOMUHHS — PEIKHA MHHEpal H
BAXHBIM XMMHMYECKUN peakTuB. KpucTamimszanuss aMMOHHI-aJIOMUHUEBBIX KBAaCLOB — BaKHAs
CTaJiis B aMMOHHIHO-CYIb(ATHBIX CYIb(PATHBIX METO/IaX MepepabOTKU AIFOMHUHHUEBOTO CHIPhS. MBI
HKCIEPUMEHTAJIbHO M3YUYalId €ro KpUCTAIIU3ALUI0 MPU OXJIAXKACHUU MEepBUYHOrO (GuiIbTpaTa U
MIPOMBIBOYHBIX PACTBOPOB B Cllydae pasliokeHHsl HedennHoBoro koHmenrpara 40% pacTBopoM
oucynbdara ammonusi. Metogamu ICP-MS u ICP-AS 6b1111 onpeieneHbl KOHLIEHTPAIUK TTIaBHBIX
MIPUMECHBIX KOMIIOHEHTOB M PacCUMTaHbl KOAI(D(PHUIMEHTHI pacrpeleicHusl 3JIEMEHTOB MEXIY
TBEPAOH U KUIKOM (azaMu Mpy KOMHATHON TeMIepaType U UX 3aBUCUMOCTb OT KOHIICHTPAIIHH.
KoaddurmenTs! pactpeneicHusl aTlOMAHUS W, B MCHBIICH CTENEHU, TAJUIHS - YBEITUYHBAIOTCS C
POCTOM KOHIIEHTpallMK pacTBOpOB, Torna kak amis Fe, In, u Cr nabmionaerca oOpaTHas TeHISHIHS.
JInsi 1menoYHbIX MeTamioB KoddduImMeHTsl pacnpeneneHus ymenbinatorces B psagy Cs-Rb-K-Na,
k03 durmentsr cokpuctatu3anud CS/Rb u Rb/K yBenuuuBarotcst npu pa3baBieHHH PacTBOPOB.
B KoHIEHTpUpPOBaHHBIX pacTBOopax K NpenMyIIecTBEHHO KOHICHTPUPYETCS B IKHJIKOW, a B
pasz0aBlIeHHBIX — B TBEPI0# (a3e.

PenkozemenbHble  3JIEMEHTHI, WUTTPUA W CTPOHIMA  KOHLEHTPUPYIOTCS B OCAJKe,
KPUCTAITU3YIOIIEMCS M3 TEepBUYHOrO (UIbTpaTa, TOrJa KakK OCaJKH, TIOJIy4YeHHbIE W3
MIPOMBIBOYHBIX PACTBOPOB - MX IMPAKTHYECKH HE clepkar. M3 3TOro MOXKHO 3aKIOYUTh, YTO B
JTAHHOM CJIy4ae COBMECTHO C KBacIllaMu ocaxaaercs ABoiHoM cynbdat P3M ¢ Na unu NH4.
[TosrydeHHBIE pE3yNbTAaThl TOKA3bIBAIOT, YTO TPH IOCTPOCHUHM OUCYIh()ATHOW TEXHOJIOTHUU
HedenrHa 1enecoodpazHa pa3aenbHas KpUCTaNIM3alns MePBUYHOTO (PUIBTpaTa U MPOMBIBOYHBIX
pacTBOPOB, TOCKOJBKY B 3TOM ciydae Oojee sddextuBHo oTaenenue Al or Fe, umeercs
MEePCIEeKTHRA MTOMYTHOTO BBIICIEHHS PEKO3eMeNIbHBIX dieMeHToB, Rb u Cs.
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OLEHKA 5®OEKTHMBHOCTU PA3JIMYHBIX NCTOYHUKOB SHEPI' MU CTA NN
OBPA30OBAHUA ITPEJBUOJIOTUYECKUX CTPYKTVYP IIPU ABMOI'EHE3E

HNBanoB A.A., CeBactbsinoB B.C., llIubikun b.A., loaronocos A.A., Kpusenko A.Il.,
Hpuiimak C.B., 'aaumos .M. (F’EOXH PAH)
aiva@geokhi.ru; tem.: 8 (967) 250 61 71

JIroboe  mpeoOpa3oBaHME  OpPraHMYECKOro  BEIeCTBA MMEET CBOM  ¢opmar  3HEepruw,
o0ecrieunBaroNIei CHHTE3, JECTPYKLUIO, HIIU CTPYKTYypooOpa3oBaHHe, YTO I KaXKJIOro mpolecca
TpeOyeT MHAUBUAYAIbHBIX HCTOYHUKOB CHJIOBBIX ITPUYMH.

B mpobneme abuorenesa, KIAaCCHMYECKH pacCMaTpUBAaeMble HCTOYHHMKH SHEPrHHM, TaKue Kak
aTMOC(epHBbIE NIEKTPUUECKUE Pa3psi/ibl, paAMOAKTUBHOE U KOCMUYECKOE U3IY4YEHUs, METEOPUTHbIE
M KOMETHBIE YAaphl, BYJIKAHWYECKHE M3BEPKCHUSI U JPYTrUe Te0TepMalibHbIE UCTOYHHUKH, OOJIBIIE
HOJIXOAAT JJIi TIEPBUYHOIO CHHTE3a HU3KOMOJIEKYJSPHBIX OpraHUYecKuX coequHeHui. [loaromy
IUISL CTaJIMU TIOCIIEAYIOUIero 00pa30oBaHus U3 HUX MPEAOHOJIOTHYECKUX CTPYKTYp, STH HCTOUYHUKHU
SHEpruu - ManodpGeKTUBHbI. [IpuunHa Tako! OLEHKH - B UX HEPETYJSIPHOCTU U HE JOKaJIbHOCTH, B
HEJOCTATOYHOM  KPAaTKOBPEMEHHOCTHM M  INEPUOJWYHOCTH  JIEHWCTBHS, B OHEPreTHYECKOU
M30BITOYHOCTH, WJIM HEAOCTaTOYHOCTH. BepostHo, i1 oO0pa3oBaHus NpeaOHOIOrHYECKUX
CTPYKTYp ¥ (OPMHPOBAHUS W3 HHUX NPOTOOMOHTOB, HEOOXOIMM OCOOBIH penbed Mecra C
YCIOBUSMHU MSATKOTO 3HEProoOecrneyeHus Mpouecca, KOTOPbIH KO BCEMY, JOJDKEH ObITh 3allUIIEH
OT TyOUTENHHOTO BIMSHUS BBIIICYKa3aHHBIX NCTOUHUKOB YHEPIHU HA TMPOTHKEHHH T€0JIOTHICCKH -
JUTUTENILHOTO NIEPUOJ1a BPEMEHH.

Bcem atuM TpeGoBaHUSAM OTBEYAIOT abpa3WBHBIE Oepera, B KaBepHaX KOTOPBIX BO BpeMs MPUOOs
BO3HUKAJI THEBMOY/1ap, PEryJIIpHO HAaKauMBAIOLIUI 3Heprueil MHOro(a3Hyto My3bIpbKOBYIO Cpeay,
00pa3yIoNIyIOCs B HUX U3 HU3KOMOJICKYJISIPHBIX COSIMHEHHI OPraHNIeCKOro OyIbOHA.
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TEPMOJMHAMUYECKUE MOJEJIN CUCTEM H20-CO2-NaCl 1 H20-CO,-CaCl. ITPU
HABJIEHUAX 110 20 x6ap. CPABHUTEJIBHOE IIOBEJIEHME

WBanos M.B. (UI'T/] PAH)
HUccneoosanue no meme HUP Jlabopamopuu ¢gpnroudnwvix npoyeccos UI'TJ] PAH.

Ha ocHoBe ypaBHeHHs 1751 M30BITOYHON CBOOOAHOHN »>Hepruu ['mbOca co3maHbl OCHOBaHHbBIE Ha
AKCIIEPUMEHTAJIbHBIX JaHHBIX TEPMOJAMHAMUYECKUE MOJAENU TPOUHBIX (uronnHbix cucremM H0O-
CO2-NaCl u H20-CO,-CaCl,. Moaenu mo3BoISIIOT ONpeAeasTh (a30oBoe COCTOSHUE (IIFOUTHON
CUCTeMbl (TOMOreHHOe WM rerepoda3Hoe), aKTUBHOCTH KOMIIOHEHTOB, HMX KOHIIGHTpAallMH B
COCYIIECTBYIOIIUX (Pa3ax, MIOTHOCTH, C)KUMAEMOCTH W MOJIbHbIE 00beMbl (a3 i maBineHuid 1-
20 k6ap u temmneparyp 500-1400°C. da3oBoe moBeaeHNE PACCMOTPEHHBIX CHCTEM IPH BBICOKHX
JaBIeHUSIX cymecTBeHHOo pasiuuaetcs. s cuctembr HoO-CO2-CaClz npu nasnenusix 1-20 kGap
o0nacTh rereporeHHoro Quronaa cymiecTByeT npu Bcex temmeparypax ot 500°C go 1400°C. B
cucreme H20O-CO2-NaCl ¢ poctom AaBiieHHs MPOUCXOIUT 3HAYUTEIHLHOE CY)KCHHE 3TOH 001acTH.
[Tpu naBnenuu 20 xbap rereporenHas odnacte umeercs auib ans 1>700°C. CpaBHeHue mojenen
MO3BOJISIET TOJIaraTh, 4YTO BO3MOXKHOCTH (Pa30BOTO pacmaza BOJHO-YTIEKHUCIOTHO-COJIEBOTO
barouna B PT yclnoBusxX HUXKHEH KOPHI U BEpXHEW MAHTUU CYIIECTBEHHO 3aBUCUT OT XMMHUYECKOTO
COCTaBa COJIEBOM KOMITOHEHTHI.
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OKCIIEPUMEHTAJIBHOE M3YYEHWE BOJAHBIX OBbEKTOB PA3JIMYHOM TPOPHOCTU
C UCIIOJIbB3BOBAHUEM METO/JA HEIIPEPBIBHOU ®MJIbTPAIINHA

HNeaeBa E.A., Anexun 10.B. (ceon. p-m MI'Y)
lendrover@list.ru ren.: 8 (916) 957 00 08
Buinoaneno npu ¢ounarncosoui noooepoicke PODOU No 19-35-90088 u Ne 19-05-00519

Ienbro paboThl OBLIO HCCIEIOBAaHME XMMHUYECKOTO COCTaBa MOBEPXHOCTHBIX BOJ JBYX OOBEKTOB
pa3nUYHON TPO(PHOCTU C LENBIO ONPEACTICHUS COOTHOIICHUI MHUKPO3JIEMEHTOB BO B3BEIICHHBIX U
pacTBOpeHHbIX ¢pakuuax. s u3ydeHUss pacmpeneneHuss OpraHM4ecKoro BellecTBa U
MHUKPORJIEMEHTOB MPUMEHSUIM METOJ| HENpephlBHON ¢umibTpanuu (0e3 3aMeHbl MeMOpaHbl) ¢
MOCTIEYIOIUM aHAJIM30M COJEpKaHUs OOJIBIIOr0 4YHciaa MHUKPOAJIEMEHTOB B Y3KMX BbIAEIEHHBIX
bpakusx npuponHslx  Bojg  Metogom  MCII-MC  wu  opraHMdYeckoro yriepojaa MeTOJIOM
KaTaJIMTUYECKOro CoKUranus. B kauectBe MeMOpaHHOro marepuana Oblla MCIOJB30BaHA si€pHas
TpekoBasi MeMOpaHa u3 nommdTiwieHrepedranara ([I3TD) ¢ nuamerpom mop 0,45 mxm. ITokazano,
4T0 B 000MX OOBEKTaX, HE 3aBUCUMO OT TPO(PHOCTH, OOjbLIasi 4acTh HJIEMEHTOB B Pa3IMYHON
CTEIEHHU CBsI3aHa C KOJUIOMJaMHU, OJIHAKO B 3BTPO(PHOM BOJOEME J10JIsI 3JIEMEHTOB, MUTPUPYIOILIUX B
BUJE€ KOJUIOMAOB Oojblle, Hexenn B aucTpodHoM. OpraHudeckoe BeIIECTBO B OOBEKTax
npeacrasieHo gpakuueit menpie 0,45 MKM 1 He ocakaaeTcst Ha QuibTpe.
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BEPOSITHOCTU CTOJIKHOBEHUI OKOJIO3EMHBIX OB BEKTOB C 3EMJIEN
HnaroB C.U. (FEOXHU PAH)

siipatov@hotmail.com; tes.: 8 (926) 379 28 10
Paboma svinonnena 6 pamkax coczaoanus ' EOXU PAH

B psane mybnukanuii (Werner, Ivanov, 2015; Emenssnenko, Hapoenkos, 2015; Granvik u np.,
2018; Morbidelli u ap., 2020),) BEpoATHOCTb PE CTOJKHOBEHHS |-KM OOBEKTa, MEPECEKAIOIIETO
opbuty 3emmu, (OIIO3) ¢ 3emueii 3a rox cumranach 6mu3koi kx (2-4)-10°. Dtu ouneHkn ObuM
c/IeTIaHbl B paMKax U3y4eHHUs npoOseMbl acTepOUIHOM ommacHOCTH B Hactosiiee BpeMs. B (Bottke u
1p., 1994; Wnaros, 2000; Ipatov, Mather, 2004) BepositHocTh Pe A1 1-xkm OITO3 6muska x 1078,
3nauenne Pe=108 myume, uem Gomblrue 3HAaUEHMS PE, COTNACYETCS C COBPEMEHHBIMU JAHHBIMH O
BEPOATHOCTSX BbIMaJeHUN KpynHbIx Oonunos (Brown u ap., 2013) u ¢ oxumgaemol yacToToi
BbIMaieHnid Ha 3emito 00bekToB THma TyHrycckoro siBneHusi. [lo-Hamemy MHEHHIO, MpH
paccMOTpeHHH BeposiTHOocTel ctoikHoBeHHil 1-km OIIO3 ¢ 3emiield B TedeHHWE MUJUTMOHOB JIET
3HaYeHHe Pe MOXKeT ObITh 6rm3Ko K 1078 Tak kak MX pacmpeneneHne Mo sMeMeHTaM OPOUT MOXKET
BKJIFOYATh TAKHE KE DJIEMEHTHI OpOUT, KaK U JJIsl HEKOTOPBIX coBpeMeHHBIX MeHbmux OI1O3, mpu

KOTOPBIX BEPOATHOCTU CTOJIKHOBEHHMH C 3emien 60J'IBIJ.I€, 4UeM IJi1 COBPCMCHHBIX Op6I/IT 1-kM
OIIO3.
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OKCIIEPUMEHTAJIBHOE U3YUEHUE ®A3 CO CTPYK:FYPOPI KAJIbBHUODEPPUTA B
CUCTEME MG-AL-CR-0O B YCJIOBUAX ITEPEXO/IHOM 30HbI 1 HWXKHEU MAHTHUN
3EMJIN

HUckpuna A.B. (ceon. p-m MTI'Y, UM PAH), boopos A.B. (ceon. ¢p-m MI'Y, TEOXH PAH,
HOM PAH), CniuBax A.B. (UOM PAH), Epémun H.H., Mapuenxo E.WU. (ceon. p-m MI'Y),
Ayoposunckuii JI.C. (basapckuit I'eouncmumym, 2. baiipoiim)

grigoryeva av888@mail.ru; Temn.: 89163395175

Iloooepocka: PH® epanm Ne 17-17-01169

Pa3nuyHble WccieqoBaTeNM BBICKA3bIBAIOT MPEINOIOKEHHE O TOM, YTO aJIOMHHATHI SIBISIOTCS
BO3MOYKHBIMHU (Da3aMHU-KOHIIEHTPATOPAMH ATIOMUHHS B YCIIOBHUSX TEPEXOJHOW 30HBI U HUKHEU
manTiu 3emin. K Hum otHOocsaTces: Ca-aaoMUHATBI, B KOTOPbIE MOT'YT BXOJUTh Pa3IHYHbIC KATHOHBI
- Fe, Mg, Na, Cr, okassiBaromnie BausiHre Ha (a3oBbie oTHOIIeHUs B cucteme CaO—AlO3. Beuto
Havato u3ydeHue cucrembl MQ-AI-Cr-O. B kadecTBe KpailHMX YJIEHOB B3SITHI COOTBETCTBEHHO
MgAI;04 u MgCr20s. Tlpu nmaBnenusix 12, 14, 18 u 22 I'Tla u temneparype 1600°C Obuiu
cunresupoBanbl  passl MQ(ALCr)204 u Mg(Cr,Al)204. OmnpeneneHbl UX TOYHBIE COCTaBbl MU
MOJyYeHbl  CHEKTPhl ~ KOMOWHAIMOHHOTO  paccestHus. C  MOMOIIBIO  MOHOKPHUCTAJIbHOU
PEHTIeHOBCKOW udpakuuu ycTaHOBICHBI cTpYKTyphl (a3. ®aza Mg(AI,Cr).04 umeer cTpykTypy
kanbimogpeppura (CF), a dpaza Mg(Cr,Al)204 — crpykrypy kansimotutanata CaTioO4 (CT). B daze
¢ cootHorreHueM KoMIOHEHTOB (MgAI204)50(MgCr204)s0 Oyner HabmromaThest OO CTPYKTypa
KaJblHopeppuTa, OJHM3Kas K CTPYKTYPHOMY TNIepeXoiay, JHOO TEepPeXOJHBbIH THUI CTPYKTYPHI
(CF—CT). VYTouHeHHE KOHKpPETHBIX MapaMeTPOB CTPYKTYPHOTO IEPEX0ja C HCIOJIb30BaHHEM
METO/1a MOHOKPHCTAJILHOW PEHTICHOBCKOW AUdpaKiiu OyAeT MPOBEIEHO B JaIbHEUIIICM.
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OKCIIEPUMEHTAJIBHOE U3YUEHUE ®A3 CO CTPYK:FYPOPI KAJIbBHUODEPPUTA B
CUCTEME MG-AL-CR-0O B YCJIOBUAX ITEPEXOHOU 30HbI 1 HUDXKHEW MAHTUU
3EMJIN

HUckpuna A.B. (ceon. p-m MTI'Y, UM PAH), boopos A.B. (ceon. ¢p-m MI'Y, TEOXH PAH,
HOM PAH), CniuBax A.B. (UOM PAH), Epémun H.H., Mapuenxo E.WU. (ceon. p-m MI'Y),
Ayoposunckuii JI.C. (basapckuit I'eouncmumym, 2. baiipoitm)

grigoryeva av888@mail.ru; Temn.: 89163395175

Iloooepocka: PH® epanm Ne 17-17-01169

Pa3nuyHble WccieqoBaTeNM BBICKA3bIBAIOT MPEINOIOKEHHE O TOM, YTO aJIOMHHATHI SIBISIOTCS
BO3MOYKHBIMHU (Da3aMU-KOHIIEHTPATOPAMH ATIOMUHHSI B YCIOBHSIX IEPEXOIHOW 30HBI U HIDKHEH
manTiu 3emin. K Hum otHOcsaTcest Ca-aatOMUHATBI, B KOTOPBIE MOT'YT BXOJUTh Pa3IHYHbIC KATHOHBI
- Fe, Mg, Na, Cr, okassiBaromnie BausiHre Ha (a3oBbie oTHOIIeHUs B cucteme CaO—AlO3. Beuto
Havato u3ydenue cucrtembl MQ-Al-Cr-O. B kauecTBe KpaHMX YICHOB B3SThI COOTBETCTBEHHO
MgAI;04 u MgCr20s. Tlpu nmaBnenusix 12, 14, 18 u 22 I'Tla u temneparype 1600°C Obuu
cunresupoBanbl  passl MQ(ALCr)204 u Mg(Cr,Al)204. OmnpeneneHbl UX TOYHBIE COCTaBbl MU
MOJyYeHbl  CHEKTPhl ~ KOMOWHAIMOHHOTO  paccestHus. C  MOMOIIBIO  MOHOKPHUCTAJIbHOU
PEHTIeHOBCKOW udpakuuu ycTaHoBIeHbI cTpyKTypbl da3. @aza Mg(AI,Cr).04 umeer cTpykTypy
kanbimogpeppura (CF), a dpaza Mg(Cr,Al)204 — crpykrypy kansimotutanata CaTioO4 (CT). B daze
¢ cootHorreHueM KoMIOHEHTOB (MgAI204)50(MgCr204)s0 Oyner HabmromaThest OO CTPYKTypa
KaJblHopeppuTa, OJHM3Kas K CTPYKTYPHOMY HEpEXOay, JHOO IEepPeXOIHBIA THII CTPYKTYPbI
(CF—CT). VYTouHeHHE KOHKpPETHBIX MapaMeTPOB CTPYKTYPHOTO IEPEX0ja C HCIOJIb30BaHHEM
METO/1a MOHOKPHCTAJILHOW PEHTICHOBCKOW AUdpaKiiu OyAeT MPOBEIEHO B JaIbHEUIIICM.
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SKCITIEPUMEHTAJILHOE UCCJIEJIOBAHUE IIOCTMATMATHUYECKX MU3MEHEHHUIA
TUKIIEO3EPCKOI'O MACCHUBA (CEBEPHA S KAPEJIV )

KoBaabckas T.H., Bapnamos [.A., Kanuaun I'.M., lllanosanos 10.b. (UM PAH)
tatiana76@iem.ac.ru; tem.: 8 (49652) 25857

B  pabore  JKCnepuMEHTalbHO  HM3Y4eHO  O0Opa3oBaHHE  MHHEPAIBHBIX  aCCOIMAIINM,
COOTBETCTBYIOIIMX IMOCTMAarMaTHYeCKUM M3MEHEHHSIM B MOpoJax THUKIIE03epCKOro MaccuBa. NpU
METPOJIOTHYECKOM H3YyYEHHH TOpOJ, CJaraloliuX MaccuB, ObUIO OOHapyXeHo oOpa3oBaHue
BTOPUYHBIX MICJTOYHBIX aM(pUOOIOB, MO COCTaBy COOTBETCTBYIOIIUX PHUXTEPUT-KaTahoOpUTy
(KoBanbckast u np., 2019) u 3amMeTHOE KOJIUYECTBO OoJiee HU3KOTEMIIEPATYPHBIX MUHEPAJIOB —
CONAUTOB W KaHKPHHUTA. B CBA3M ¢ 3TUM OBUIM TPEANPHUHATH TONBITKA TPOBEICHHS
dKCHepuMeHTOB ¢ pasiauudbiMu uiongamu (1M NaxSOs + 1M K2SO4; 1M NaCl + 1M KCI, 1M
Na>SO4 + 1M NaCl ) u mocTeneHHON CMEHOM TEMIIEPaTypHOTo PeKnUMa: TUIaBICHHE PEAKIIHOHHOM
cmecu npu 1100 °C, Bbiepkka INpu 3TOM TemmepaType B TEYEHHME TpPEX 4YacoB, 3aTEM
n3zobapuueckoe oxnaxzacHue no 850 °C, BbIIEpKKAa B TCUCHHE S5 CYTOK, 3aTeM H300apHuecKoe
oxnaxaeHue 10 500 °C u Beyiepkka emie 5 cyrok. OO0mas AIUTELHOCTh OMBITOB cocTaBmia 11
CYTOK. B mpoykTax ombITOB 0OHapy»KEHbI HOBOOOpa30BaHHbIC aM(pUOOIIBI U COJAUTHI, 10 COCTABY
OTBEUAIOIINE PUPOTHBIM.
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KPUCTAJUIN3ALIA U3BECTKOBO-IIEJIOYHBIX ®OCDPATOB 13 MAIT'MATUYECKOI'O
PACIIJIABA

Korapko JI.H. (FEOXH PAH)
kogarko@geokhi.ru; ten.:8(495)137 31 16
Paboma svinonnena no cocyoapcmeennomy 3aoanuro ' EOXH PAH Ne 0137-2019-0014

Anatut sSBISETCS MPAKTUYCCKH €IUHCTBEHHBIM (POC(ATHBIM MUHEPATIOM MarMaTHYeCKHX TOPHBIX
nopoJ. B To jxe BpeMsi H3BeCTHBI MHOTOUYHCIICHHBIE BEICOKOTEMIIEpATypHBIE PochaTHBIE MUHEPAIIBI
Oosee ciokHOro cocraBa — cuimukodocdarsr (cuukoBpHOTHT CasP2SiO12, HareabHIMHATHT —
CarP2Si0O16 1 j1p.), HaOIOMaeMble B OCHOBHBIX (PTOPHUCTBIX METAJUTYPrHuUecKux Imkaigax [1], a
taxke aBoiHble (ocharer cucrem penanutr (CaNaPOs) — oprodochar xampuus (Caz(POA4).),
BCTPEYAIONIUECS B MPOAYKTaX BBICOKOTEMIIEPATYpHOH TBepaoGa3oBoi MepepabOTKU amatuTa ¢
kapOoHaToM Hatpus [2, 3].

MbI 3KCepuMeEHTaNnbHO HccienoBany auarpammy TuiaBkoctu NaAlSiOs (Hedenun) — amatur
Cas(PO4)s — mmoxcun CaMg(Si2Os). B paspese amartur-HedearH Mbl OOHAPYKWIH IBOWHON
docharNaCaPOs, xoTopeiii crabuieH B BBICOKOTeMIIepaTypHou obOmactu. HambGonee Onm3kum
IPHUPOIHBIM aHaorom Munepaia ssisiercs apkTuT CasNaz(POa)s.

['maBHOW NPUYMHON OTCYTCTBUSL IBOMHOTO (hocara B TPUPOAHBIX MarMaTUYECKUX TOPHBIX
MOpoJIaX, BEPOSTHO, SIBISIETCS TO, YTO OH KPHCTAJLIM3YETCS TOJBKO TPHU JOCTATOYHO OOJBIIUX
cogepxkanusix ¢ochopa B pacmaBe (>6 mac. % P20s), koTOpsle HE AOCTHTAlOTCS B MarmMax B
00JIacTH TeMIepaTyp YCTOHUYNBOCTH 3TOTO MUHEpAa.
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BBIINEJIAYMBAHUWE EJIOYHO-AJIFOMO-BOPOCHNIIMKATHOI'O CTEKJIA B
I'MIPOTEPMAJIBHBIX YVCIIOBUAX

Kononnena U.B., Karaconosa O.H. (I'"EOXH PAH), Coouna E.IL. (@I'YIl YHHHM)
konopleva@geokhi.ru; texn.: +7(499)137 5949

N3ydgancst mporecc BBIMICTAYMBAHKS BOJOW U MApOM IIEI0YHO-aTFOMO-00POCHIMKATHOTO CTEKIIa
NPy TOBBIIIEHHBIX JaBJICHUU W TeMmieparype. ONbIT OPOBOAWIICS B AaBTOKJIABE, YaCTUYHO
3aroJHEHHBIM BOJI0M. HukKHSIs YacTh CTeKIa HaXOuIach B KOHTAKTE C BOJOM, a BEPXHSS YacCTh - C
nmapoM. ABTOKJIaB NoMemaics B nedb. [locine n3orepMuueckoil BBIAEPKKH B T€UeHHE 1-7 CyTOK
CTEKJIO M3BJIEKAJIOCH U3 aBTOKJIABA, pa3pe3alioch MOMEPEK MO TpaHulle pa3zelia Boga—map.
Crexnomarepuain, oOpa3oBaHHBIM B pe3yibTaTe THAPOTEPMOOAPHUYECKOTO BO3ACHCTBHUSA, YTPATHII
MIPO3PavyHOCTh M YBEIUYHICS B 00beMe. MeTolaMi CKaHUPYIOMIEH AJIEKTPOHHOW MUKPOCKOIHU U
PTYTHOM MOPOMETPHUH YCTAHOBIIEHO, YTO OOPa30BaHHBIIN CTEKIOMaTeprail UMEET B CBOEM B 00beMe
CeTh MENBYANIINX CKBO3HBIX MOp Makpopasmepa. [lokazaHno, 4To pacrpezesienue mop mno pazmMepam
U TOPUCTOCTh OOpPa30BAaHHOIO CTEKJIOMATepualia OINpPEAeIeTCS BHIOOPOM BBINICIAYHBAIOIICTO
areHTta (BOJIbI WU T1apa) U MPOAOHKUTEIIBHOCTBIO BO3ICHCTBUS.
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OPTOITMPOKCEHOBBIH JIMKBUAY CHbIII TEPMOBAPOMETP-KOMITO3UTOMETP JIJ15
JIMATIAB0HA COCTABOB PACIIJIABOB OT MATHE3UAJIBHBIX BABUTOB JIO
JALIUTOB.

Konres-/Ipopunkos E.B., Pomanosa E. C., berukoB JI.A. (ceon. ¢p-m MI'Y)
ekoptev@geol.msu.ru ren.: 8 (915) 168 74 39

N3 6a3p1 nanabix THOOPEKC u3Bnieuensl pe3ynbTatbl 354 «CyXHX» 3aKaJOYHBIX OIMBITOB (M3 HUX
201 BbIcOkOOapHBIi 10 23 kOap), XapaKTEPU3YIOIIUX COCTABbI COCYIIECTBYIOIINX OPTOMUPOKCEHOB
u paciuiaBoB. CoCTaBbl OPTOIUPOKCCHOB ObLIM mepecuuTanbl Ha 9 muHamoB: MgSiOz (En —
sHcratut), FeSiOz (Fs — deppocunut), CaSiOz (Wo — Bosutactonut), FeAlOsz (FeAl — deppan),
AIAIO3 (AIAI — ana), NagsAlosSiOz (NAISI — mancu), MgTiOz (MgTi — martu), MnSiOs (Rdn —
pononut), CrSiOsz (CrSiOs — xpommupokcen). OpTONHUPOKCEHOBBIN JTHKBUAYCHBIH KOMITO3UTOMET]
MIPEJICTaBIsIeT cCUcTeEMyY U3 9 ypaBHEHH, Haripumep, 11 En:

X" =exp(A/T+pP/T+B+DlIg o+ X, +Ina, +Inay, ), (1)

rae P — naBnenue B kOap, T — abconroTHas Temmeparypa, f02 — JIETy4eCTh Kucioponaa, Xi —
MOJIbHAs JI0JIs 1-0r0 KOMITOHEHTa paciuiasa, A, f, D, Ji — koapuIMeHThI TIPU COOTBETCTBYIOIIUX
TIepeMEHHBIX, B — KOHCTaHTa, & — aKTHBHOCTH HCXOJHBIX KOMIIOHEHTOB B PAaCIUIaBe COTJIACHO

JBYXPEIIETOYHON MOJIENTN CUIIMKATHOM »uakocTH HuibceHa ¢ coaBTopamu.

B nmmanazone temmnepatyp ot 1050 mo 1500° C c BepositHOCTBIO 95% pacuéTHOe 3HAYCHHE
TeMIepaTypbl JIMKBUyCa OPTOIMPOKCEHA OTIMYAETCA OT HEU3BECTHOIO MCTMHHOI'O HA BEJIWYMHY,
HE MPEBBILIAILIYIO +5 rpaaycosB.
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TEPMOJUHAMMWYECKHUE CBOMCTBA CIIJIABA Ag-Au ITP BBICOKHX
COJEPXAHUSAX CEPEBPA (0.9 <x <1 AgxAui x)

Kopenanos S1.1., Ocapumii E.I'. (M9M PAH)
yakoff@iem.ac.ru; Temn.: 8-49652-2-58-49
Buvinoaneno npu ¢ounarncosoii noooepoicke PODU Ne 18-35-00302

B nmpenpimymem wuccielnoBaHMM Ha TpPHUMEPE OJHOTO COCTaBa, OBLI TIOKa3aH (aKT, dYTO
ko3¢ duimeHT akTUBHOCTH (y) cepeOpa B obmactu coctaBoB Onm3koi k uucromy Ag (0.9 <x <1
AgxAu1x) v> 1, a ms octanbHoi ob6mactu cocraBa Ag (0.9 <x <1 AgxAuU1-x) y> 1. Jlns ucKIToYeHHs
BO3MOKHOCTH 3KCIIEPUMEHTAIBHOM OIMMOKK B 00JIACTH COCTABOB OJIM3KMX K YHUCTOMY cepeOpy
OBLTM  JIOTIOJTHUTEIBHO CHHTE3UpOBaHBI 2 o0paszma: Agoo7AUoos B Ago.o2Aloos. PesyibraTs
MOJIYYCHHBIC ITPU TTOMOIIH IHU(PPOBOTO CKAHUPYIOMIETO MUKPOCKOIIA (aHAJIN3 COCTaBa MTOBEPXHOCTH
obpazua) u DJIC u3MepeHus B SICKTPOXUMHUUYECKON sueiike (A) MOATBEPAUIU MOJIOXKUTEIHHOE
OTKJIOHEHHE OT 3aKoHa Payins B obmactu 0.9 <x <1 AgxAuz -x.

(-) C (graphite)|Ag|AgB-aluminalAgxAui| C (graphite) (+) (A)
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BJIMAHUE TEMIIEPATYPHI HA TIOBEJIEHUE Ta 1 Nb ITP PACTBOPEHUU
[TMPOXJIOPA, TAHTAJIUTA, Ta20s 1 Nb2Os B PACTBOPAX (HF+HCI)

Kop:xunckas B.C., Korosa H.IL., (19M PAH)
vkor@iem.ac.ru; ten.: 8(496) 5225861; kotova@iem.ac.ru; tein.: 8(496) 5225861
Paboma svinonnena npu noooepacke npoepammol OH3 PAH u epanma PODU Ne 15-05-03393-a.

DKCIepUMEHTAIBHO M3y4YeHbl PACTBOPUMOCTH OKCHUJOB TaHTala W HUOOUS, a TaKKe MPUPOTHBIX
muHepasioB nmpoxisiopa (Ca, Na)2(Nb,Ta)206(O, OH u tantamura (Mn, Fe)(Ta,Nb)206 B
cvmemanubeix  Qurronaax (HF+HCI). IlonydeHHble naHHBIE TO3BOJMJIA OIEHUTH PaBHOBECHBIC
conepkanusi HHOOMS u TaHtana B pactBopax (HF+HCI) mpu T = 300 - 550°C, P = 1000 6ap B
MpUCYTCTBUU KuciopoaHoro 0ydepa Co-CoO. Ucxoanas konnentpanus HF n3mensnace ot 0.01m
1o 2 m, a konuentpauus HCl ocraBanacs nocrostHHOU U coctapisiia 0.5 m. YCTaHOBIEHO BIUSHUE
TEMIIEpaTypbl Ha PacTBOPUMOCTh OkcuaoB Ta u Nb, a Takke MuHEpasoB MUPOXJIOPA M TAHTAJIMTA.
[TpoBeneH cpaBHUTENBHBIN aHATH3 PAaBHOBECHBIX conepkaHuii MeTayuioB Nb u Ta.
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TEPMHUYECKA I YCTOMUMBOCTB ITPUPOJIHOT'O BOJHOI'O CYJIb®ATA MATHUS U
HATPUS — BJIEJIUTA NazMg(SOs)2-4H,0

KocoBa JI.A. (xum. ¢p-m MI'Y), Meabuakosa JI.B., I'punenxo FO. /1.,
Buracuna M.®., Oroponosa JLII. (ceor. ¢h-m MI'Y)
dakosova@gmail.com tein.: 8 (495) 939 13 49

[IpoBeneHo M3ydeHHEe TEPMHUUECKOTO MOBEIeHUs OieanTa (acTpaxaHuTa) U3 OTIOKEHHUI COJIEHOTo
o3epa baii-Illareip (Actpaxans, Poccus) ot komHatHoU Temmneparypst 10 7' = 670 K Ha TepmoBecax
«NETZSCH TG 209 Fl» (I'epmanus) u auddepeHInaIbHOM CKaHUPYIOIMIEM KaJopUMETpe
«NETZSCH DSC 204 F1» (I'epmanusi) B motoke azota (40 Mi/MHH) CO CKOpPOCThIO HarpeBaHus 10
K/mun. Jlng  wHTepnperanuy  IMOJy4YeHHBIX  pe3ynbTatoB  mnpoBeneHsl WK- u KP-
CTIIEKTPOCKONIMYECKNE W PEHTTeHOrpauuecKkoe  HMCCIEAOBAHHMS  MPOAYKTOB  IOITAITHOTO
TEPMHUYECKOTO pa3NIOKEeHUA MUHEpasja. YJaleHue MEpBhIX JABYX MOJIEKY1 BOAbBl B HMHTEpBAJIE
temneparyp 390-460K mnpuseno k ob6pasoBanuio séBeuta NaioMg7(SOs)13°15H20, nHanmuue
KoToporo noareepxkaeHo nanHeiMu MK- u KP-cnektpockonuu. O6napyskenHsiii Ha kpuboi JICK
suporepmuueckuii dpdext npu 7 = 520K cBsa3aH ¢ 0OpaTUMbIM TOJIMMOP(HBIM HPEBpALICHHEM
opTopoMOnYecKoro cyibdaTa HaTpUs B rekcaroHaibHyto mMoaudukanuoo. MK-cnexTp moaHoCThIo
obe3BoxkeHHOTro obpasna (7 = 650K) mokasan HaM4Yre XOPOIIO OKPUCTALTN30BAHHONW O€3BOIHOMN
cynabdaTHON ¢a3bl, peHTreHAU(PAKUMOHHBIA CIEKTP KOTOPOM TMO3BOJHI JUArHOCTUPOBATH
OPOJYKT pa3liokeHus: Onémura kak coemuHenue cocraBa NaxMg2(SOas)s. Bropoii mpoaykr
pasznoxkeHus 6nEaUTa HaM 0XapaKTEePU30BaTh HE YIaJI0Ch, OJIHAKO B IUTEPATYPHBIX UCTOYHUKAX OH
JTMAarHOCTHPYETCS KaK BAHTTO(PQHT.



BECOMIII - 057

TEPMUYECKOE U CIIEKTPOCKOIIMYECKOE WM3YYEHUE IIPMPOJAHOI'O BOJIHOI'O
CYJIb®ATA KAJIbLIUA U AJIIOMUHUA — DTTPUHI'UTA CasAl2(SO4)3(OH)12-26H20

KocoBa JI.A. (xum. ¢p-m MI'Y), Meabuakosa JI.B. , I'punenko FO. /1.,
Buracuna M.®. , Oroponosa JLIL. (ceon. ¢p-m MT'Y)
dakosova@gmail.com; tei.: 8 (495) 939 13 49

Orrpunrut (Kamaxapu, KOAP) m3yuen meromamm HMK- u KP-cnekrpockonuu. B UMK-crekrpe
3apETUCTPUPOBAHBI TOJIOCHI TOTJIOMICHUS, COOTBETCTBYIOLIME JIBYM KpHCTaIOrpaduyecKum
TIO3HIMSM BOJBI: IIMPOKas py ~3418cM * 1 y3kas mpu 3636CM * (061acTh BaJICHTHBIX KOJCOaHHI
OH-rpynm), uHTeHCHBHAs y3Kas momoca mpu 1675cM ' u mmedom mpu ~1637cm (o6macTs
nedopmarmonHsix kKonedanuii HoO). KP-criekTp 1eMOHCTpHUpYET TpH JIMHUHU PACCESHHS: IIHPOKast
cnabo uaTencuBHas npu 2914cm L, unTencusHas ymmpensas npu 3461cv ! u unTeHcHBHAS y3Kas
npu 3642cm ! (BanentHsle konebanus OH-rpynmn); muauu paccesHus npu ~1618cM tu ~1694cmt
(medopmanmonnsie konebanus H2O Ha ypoBHe mymoB). Tepmuueckoe M3ydeHHE BBIIIOJHEHO HA
«NETZSCH TG 209 Fl» u JCK «NETZSCH DSC 204 Fl1» (I'epmanus) B CyxoM a3zoTe cO
ckopocthio HarpeBanus 10°C/mMuH. Ynanenuwe Boasl npoucxomutr B uHTepBaie 50—400°C B Tpu
srana: npu 50-205°C mortepsi cocraiser 35.0%, uro coorBerctByeT ~24 H0; mpu 205-331°C
ynansiercst 7.0% (~5 H20); mpu 331-400°C yxomut 3.8% (~3H20). Ha DSC u3mepens! TerioBbie
s dextsl ynanenus Boasl: 959.6 Jx/r, 102.4 Jx/r u 18.34 JI/T COOTBETCTBEHHO Ha MEPBOM,
BTOPOM M TPETHEM dTanax JeruipaTaliuu.


mailto:dakosova@gmail.com

BECOMIIT - 058

OKCIIEPUMEHTAJIBHOE MOJEJINPOBAHHNE MAHTHITHO-KOPOBOI'O
B3AUMOAENCTBHA: ®A30OBLIE COOTHOIEHUWSA B CUCTEME IIEPUIOTHUT-
BA3AJIBT-H,0 ITPU [TAPAMETPAX BEPXHEII MAHTUU

Koctiok A.B., I'op6aueB H.C., Hekpacos A.H.,
I'op6aues I1.H., Cyaranos .M. (MM PAH)
nastya@iem.ac.ru gor@iem.ac.ru

IIpu noooepoicke epanma PODHU 17-05-00930a

Jliia oueHku coctaBa 6a3UTOBOM U yIbTPaOa3UTOBOM KOMIOHEHT CyOAyIIMPOBAHHON OKEaHMYECKON
KOpbl JUIi YCJIOBUN BBICOKOTEMIIEPATYPHOH CYOAYKIM SKCIIEPUMEHTAIBbHO H3y4YeHa CHCTEMa
nepugotut-6azanst-H2O mpu T=1150°C u P=3.7 I'Tla. CoxpaHsiach CTPYKTypa HCXOIHOTO
oOpasua, npejacrabineHHas OasanbToBol (l), peakunonHoit (koHtakToBo) (I) M mepumoTUTOBOI
(1) u 30oHamMu. OCOOEHHOCTH TEKCTYpbl U (ha30BOTO COCTaBa CBUACTEIBCTBYIOT O YaCTHYHOM
IUTAaBJICHUH OSKJIOTHUTU3MPOBaHHOTO Oasanpra ¢ penukramMu 3oHampHOro CpX B pecrture,
peakimonHoro Bt u K-Amp u cuimMkatHOro pacruiaBa TpaxuanziesutoBoro cocrasa (). Bimke k
KOHTaKTy 0Opa3yeTcsl TpaHaTUT, MPEACTABICHHBIM POCCHIMBbIO rpaHatoB u CpX. KoHrakToBas
obmacts (1), ciaoxuoro crpoenus - peaukTel CpX, mukpokpuctamisl Grt u Phl, compoBoskmarorces
(GbOopMHUPOBaHHEM TNHPOKCEHUTOBOH MHHEPATIOTUYCCKOW 30HAIBHOCTH TICPEXOJHOW 30HBI OT
MOHOMUHepanbHOM CpX 30HBI, B JBYy-MHHEpalbHyl0 BeOcTeputoByro Cpx+OpX 3o0HY.
[MepunoruroBas yacte npezacrasieHa Bepiaurom (Ol + CpX). DkcrneprMeHTalbHbIE PACILIABBI 110
MEeTPOXUMHUECKUM XapaKTEepUCTUKaM ONU3KH K apxeickuM nopogam TTI cepuu u KUCIBIM JlaBaM
— aJaKkuTaMm 30H CYOAYKIMH, 4YTO TIOATBEP)KIACT CYHIECTBYIOIIME TNPEACTaBICHUS 00 UX
dbopMupoBaHuu Tpu Ooliee BBICOKMX TemIepaTypax, 4YeM TeMIepaTypbl KalHO30HCKUX
OKCAHMYCCKHX TUIHUT.


mailto:nastya@iem.ac.ru
mailto:gor@iem.ac.ru

BECOMIIT - 059

OJIIOMJbI B PABHOBECHUM C CHIMKATHBIM BEHIECTBOM W [IPOBJIEMBI
PYZIOI'EHEH3A

Koreabuukos A.P., Cyk H.U. (UM PAH),

Koreabuukosa 3.A. (MTEM PAH), Kop:xunckasi B.C. (MOM PAH)
kotelnik@iem.ac.ru; Ten. +7(496)52-25857

Paboma evinonnena npu noooepoicke npoepammor AAAA-A18-118020590151-3,;
u epanma PODOU Ne 15-05-03393

[TonpoOHO paccmaTpuBaroTcs (Ga3oBble JuUarpaMMbl BOJHO-cOJIeBbIX cucteM Il-ro u ll-ro Tumos.
DKCIEpUMEHTAJIBHO TOKA3aHO B3aMMOJECHCTBUE CUJIMKATHOIO BEIIECTBA C PACTBOpPaMM COJIEH IpU
650-850°C u naBinenuu 1 xbap. M3menenue pH, XMMHYECKOTO cOCTaBa pacTBOpa TPAKTYETCS C
MO3UIIMK TE€TEPOTEHU3AIMH BOJAHO-COJIEBBIX cucTeMno Tumy: (1) romorenHsni ¢iaronn — map +
KHUAKOCTh U (2) TOMOTeHHbIN (uioua — KUAKOCTh | + KUAKOCTH 2. 3a cueT TUApOIH3a IO
peakuun tuma: NaCl + H,O < NaOH| + HCI{ o0pa3yrorcst MmIeno4YHbIe W KUCIOTHBIC
KOMITOHEHTHI. OJTHOBPEMEHHO MPOUCXOIUT Mex(ha30BOe paclpereseHue KUCIOTHBIX U MIETOYHBIX
MPOAYKTOB TUAPOJIN3a, TP 3TOM IIEIOYHbIE KOMIIOHEHTHI 000TamaT Oosee IoTHYIo (asy, B TO
BpeMsl KaK KHCJIOTHBIE YXOASIT B MEHee IUIOTHYIO (ha3y, HampuMep B MApOBYIO B PaBHOBECHU
¢bmron — map + KHUIKOCTh. 3a CUET MOJIIETauYBaHus IUIOTHAS (haza pearupyer ¢ CUIMKATHBIM
BEIIECTBOM, BBI3bIBAsl €ro IUIABIIEHWE IO MEXaHU3MY «METacoMaro3a Kak MarmMaThuyecKoro
3amemienus» no J[.C.Kopxkunckomy. IIpy 3TOM BO3HHMKAIOT ILEJIOYHBIE CUJIMKATHBIE PacCILIaBbl,
oOoraIeHHble BOJOW U COJEBBIMU KOMIIOHEHTaMH. B MpUPOAHBIX YCIOBUSX MOJOOHBINH MEXaHU3M
peanusyercss npu BHeApeHWH W auddepeHinmaniy rpaHUTOB C OTAeIeHHeM caTeiuuToB Li-F
rpaHuTHeIX Ten. OOpa3yoomuecs OpU TeTeporeHu3anuu  (GIIOUA0B IIeJOYHbIe CHIMKATHBIC
pacIiaBel MOTYT JKCTparupoBath pyaHbie 3jeMeHTsl (Ta, ND) U3 BMemamommx mHOpoa |
TPAaHCIOPTHPOBaTh WX B AaNHUKaJdbHBIE YacTH TeNn JUTHH-PTOpUCTBIX TrpaHuToB. [lpu
KpUCTAJIJIN3allMU JTaHHBIE PacIuIaBbl 00pa3yloT MapareHe3uchl MOJEBOW IINAaT — KBapll — pPYyIHBIH
MuHepan (TaHtano-uuo6ar). IlpemnoxeHHas HaMU MoOJETh MOCTMAarMaTHYECKOro Ipoliecca ¢
y4acTUeM TeTeporeHu3upymomerocs (Garonaa mo3BoysIeT MOHATh 00pa30BaHUE PYIHBIX pa3HOCTEH
TPAHUTHBIX OPOJ — allOTPAaHUTOB.



BECOMIIT - 060

OKCIIEPUMEHTAJIBHBIE UCCJIIEAOBAHUA PACTBOPUMOCTHU IUPKOHA 1
I'A®HOHA B CUJIMKATHBIX PACIINIIABAX

Koreabuukos A.P., Kop:kunckas B.C., Cyk H.U., Bau K.B. (M9M PAH)
kotelnik@iem.ac.ru; ten.: +7(496)52-25857
Paboma svinonnena npu noooepocke npoepammor AAAA-A18-118020590151-3

[IpogomxeHsl UccaeI0BaHUs U3yUYEHUS! pACTBOPUMOCTH LIUPKOHA U ra)HOHA B AIFOMOCHUJIMKATHOM
pacmiaBe npu temneparypax 800 u 1000°C, P=2000 6ap B npucyTcTBUH BOAbI WK pacTBopa 1M
KF. IIpomomKuTenbHOCTh 3KCIEPUMEHTOB cocTaBisiia 5 cytok st 1000°C u 14 cytok — mist
800°C. B ombITax HCIOIB30BAIM CHHTE3WPOBAHHBIE HAMU B THIPOTEPMAIIBHBIX YCIOBUAX LIUPKOH
(ZrSiO4), radpuon (HfSiO4) u rpanur (Mectopoxaenue OpioBKa, CKB. 42) CIeIyOMIETO COCTaBa
(Mac%): Si02 — 72.10%; TiO2 — 0.01%; Al,O3 — 16.14%; Fe>Os — 0.68%; MnO — 0.09%; CaO —
0.30%; MgO — 0.01%; Na2O — 5.17%; K0 — 4.28%; P,0s — 0.02%; F — 0.32%; H20 — 0.18%,
KOTOPBIM IpeBapUTENbHO IJIaBWIM IpU aTMochepHoM aasiieHuu U temmnepatype 980°C. Taxxke
ObUTH TOJATOTOBJICHBI MPEIBAPUTEIHLHO HAIIABICHHBIE aTIOMOCHIMKATHBIE CTEKJIa C PAa3JIUYHBIM
koadunurentom armautHocTH: Kagp= (Nat+K)/Al: or 0.80 mo 2.5. YcraHOBIEHO BIHSHHE
armauTHOCTH Ha pPacTBOPUMOCTh IIMPKOHA W TapHOHA B AIIOMOCHUJIMKATHOM pacIulaBe B
MPUCYTCTBUH BOABL: ¢ pocToM Kagp ot 0.8 mo 2.08 comepkanme ZrOz B cTEKie BO3pacTaeT B
cpenem ot 0.2 mac.% no 6.54 mac.%. Jlnsa radpuona ¢ pocrom armautHoct (ot 1.04 mo 1.86)
conepxkanne HfO2 B creknme Bo3pactaer B cpeanem ot 2.04 mo 6.72 mac.%. OtmedeHo, 4TO
armaMTHOCTh pacilylaBa OKa3bIBaeT OoJiee CHIBHOE BIHUSHUE HA PACTBOPUMOCTh IIUPKOHA U
raHOHa, YeM TeMIiepaTypa u mpucyTcTBue (ropa.
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OKCIIEPUMEHTAJIBHBIE HMCCIJIIEJOBAHUA PACTBOPUMOCTU ®EHAKHUTA B
CHJIMKATHBIX PACIINIABAX

Koreabnukon A.P., Cyk H.U. (UM PAH), lamaunoB b. b.,

Jamaunosa JI. b., Xyo6anos B.b. (I'rHH CO PAH)

sukni@iem.ac.ru; kotelnik@iem.ac.ru; tein.: +7(496)52-25857

Paboma evinonnena npu noooepaicke npoepammor AAAA-A18-118020590151-3

PactBopumocTs  (eHakuTa B QNMIOMOCHJIMKATHBIX  PACIUlaBaX  pa3jiMYHOIO  COCTaBa
aKcrepuMeHTalbHO u3ydanack npu T=1000°C u P=1 kb6ap B cyXxux yclIOBUSX U B IpUCyTCTBHH 10
Mac.% H20. DOxcnepuMeHThl NPOBOAMINCH HA YCTAaHOBKE BBICOKOI'O Ta30BOr0 JaBJICHUS.
[IpoJOMKUTENPHOCTh  OMBITOB  COCTaBIsTIa 5 CyTokK. VCXOIHBIM MaTepuaJoM  CIIYXWIA
IIpe/IBAPUTENILHO HAIJIABIEHHBIE CTEKJIa TPAHUTHOIO COCTaBa € pa3IMuHON armauTHOcThIO (1-1.5), a
Takke NpupoHbiii ¢eHakuT. CocTaBbl 00pa3loOB MOCIE IKCIEPUMEHTOB OMpPENESUIUCh METOJ0M
AJIEKTPOHHO-30HJ0BOI0 PEHTIC€HOCHEKTPAIbHOIO aHalli3a, COAEpKaHUsS OepuUIMsl OIpeneisuiv
METOJIOM JIa3epHON abIIsALUu.

VY CTaHOBIIEHO, YTO PAcCTBOPUMOCTH (PEeHAKMTa 3aBUCHUT OT COCTaBa ATIOMOCHIIMKATHOTO pacIljiaBa,
Bo3pacras ¢ yBeiaudenuem ero armautaoct ((Na+K)/Al).
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CUHTETUYECKUE @JIIONAHBIE BKJIIOYEHMA B KBAPLE: IIPOBEPKA HA
AJIEKBATHOCTD 3AXBATA PYIHbIX OJIEMEHTOB

KoreabuukoB A.P. (U9M PAH), NamaunoB b. b., Jamaunoa JI. b. (I'HUH CO PAH),
Bpsncknii H.B. (MI'X CO PAH), Axmenxanosa I''M., Cyk H.U. (M9M PAH)
kotelnik@iem.ac.ru; ten.: +7(496)52-25857

Paboma evinonnena npu noooepaicke npoepammor AAAA-A18-118020590151-3

ITpoBenen cunTe3 (HIIOMIHBIX BKIIOUEHHH B KBaple B THAPOTEPMANbHBIX ycinoBusax mnpu 650°C u
nasiaeHuun 2 k6ap. PT-mapamerpsl moaOupanu Tak, 4ToObl (IFOU B MPOIECCE OIbITAa HAXOIUICS B
TOMOTEHHOM COCTOSTHHH. OTBITBH TPOBOAMIN METOJIOM 3axBara (prronHOM (a3sl MPHU 3ajeUNBAHUN
TpPEeIlMH B CHEIHalbHO IOATOTOBICHHBIX CTONOMKax KBapua. VcXoAHbIi cocTaB pacTBOPOB
3agaBanu cMmecsimu 1M KCI + (1M NaCl) £+ (0.1M CuSQg4) + (0.1M ZnCl2) = (0.1M Ni(NO3)2) +
(0.1M Zn(NO3)2), B3ATHIX B ONpPEACICHHBIX KOJHMYECTBAX. B HMCXOIHBIX pacTBOPAax OTHOIICHHS
Cu/K, Zn/K, Ni/K BapsupoBasii ot 0.017 mo 0.019. OnbITel MPOBOAMIN B 30JI0THIX aMITyJIax
aMaMeTpoM 5 MM, ¢ TojimuHoW creHok 0.2 mM. B ammynsr moGamnsiu amopdubiii SiO2 B
kommdectBe 10 Mac.% OT Macchl KBapIEeBBIX CTOJIOMKOB. [IpOIOIKUTENIEHOCTD OMBITOB COCTABIISIIA
no 20 cyrok. Ilocme ombITOB CTOJNOMKM KBapla TMOJUPOBAIM M HCCIEIOBAIA METOJIaMU
MHUKpOTEpMOMETpUM Ha ycraHoBke “‘Linkam”. Tloka3aHo, 4YTO IUIOTHOCTh BKJIFOYCHHI
cooTBeTcTBYeT PT-mapamerpam mnpoBeneHus onbiToB. CoCTaB BKIIIOUEHUN H3ydalics METOJIOM
Ja3epHON abJsALUU C IMOCIEAYIOLUIUM aHaJu30M NHapoBoil (a3sl Ha Macc-cekTpomerpe. Taxxke
BBINOJIHSJIM aHaIM3 KOHEYHBIX pacTBOPOB (mocie ombiToB) Ha coxepxkanus Na, K, Cu, Zn, Ni
METOAOM aTOMHOI abcopOuuu Ha npudope «KBaHT».

[Io mpenBapuTEeNbHBIM JaHHBIM aHalW3a CHUHTETUYECKUX (IIOUIAHBIX BKIIOUEHUH METOJI0M
Ja3epHOi abnsAuu mokasaHo, uro cootHomienne CU/K, Zn/K, Ni/K B 3axBadeHHBIX MOPLHUAX
¢dmrouaa Bapeupoanu ot 0.015 mo 0.024, yto 61U3KO K 3alaHHBIM B HCXOJHBIX PacTBOpaXx.
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OLEHKHW SHEPI'M1 KPUCTAJUIM3ALNN JIBAA (COJIMANPUKALINN OKEHA) JIJIA
MOJAEJIN YACTUYHO JUODEPEHIITMPOBAHHOI'O TUTAHA

Kponpona B. A, lynaeBa A. H., Kyckos O. JI. ("lEOXH PAH)

va_kronrod@mail.ru

Paboma evinonnena 6 pamkax eoczaoanus ' EOXU PAH Ne 0137-2020-0004 npu uacmuunoti
@unancosotl noooepoicke epanma PODU (npoexm 18-05-00685).

[IpoBeaeHbI OLIEHKH SHEPTOBBIJICICHUS B PE3YJIbTATE MPOIECCa KPUCTAIIIU3AIMY JIbJIa B OKEaHe
BciencTBUE oxJaxkaeHus Turana. PaccmarpuBaroTcs KBa3ucTalliOHapHbIE MOJenn TuTana Juist
JIBYX 3HAYCHHUI BpeMeHU. MoIeNu TOJDKHBI OBITh MAaKCUMAIBHO UICHTHYHBI IO COCTABY, pa3MepaM
KEJIE30KAMEHHOT 0 S/ipa M KAMEHHO-JIE/IIHOM MaHTUU; OTIUYAIOTCSI B OCHOBHOM TOJIBKO CTPOCHHUEM
BOJHO-JIEIHOM 000104KH. MTepaninoHHo pemtatoTcst 0anaHCOBbIE YpaBHEHHUS ISl TOBEPXHOCTHBIX
MMOTOKOB. DHEPrOBBIJICIICHHUE MTPOLIECCOB KPUCTAIM3AIINH JIb/Ia B HACTOSAIIEE BpEMs ONpeAesieTcs
110 U3MEHEHHIO 00beMa OKeaHa (yBEIHMUYCHHIO 00beMa JIbja) Ha pacCMaTpUBAEMOM MHTEpBaje
BpeMeHHU U oneHuBaeTcs Qct ~ 6.3- 101° Br. CoOTBeTCTBYIOLIMI BKJIA/l KPUCTAJUIM3ALIUU B
IOBEPXHOCTHBIH TerIoBoi moTok F¢ ~ 0.76 MBT/M2.


mailto:va_kronrod@mail.ru
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OLIEHKA PA3MEPOB AZIPA 1 XUMHUUYECKOI'O COCTABA MAHTHU JIVHbBI B
3ABUCHUMOCTHU OT PACIIPEJEJIEHMNA TEMIIEPATYPBI B MAHTUN 1 MOIITHOCTHU
KOPbI

Kponpon E. B., Kyckos O. JI., Kpoupon B. A. ("'EOXH PAH)

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

Paboma evinonnena 6 pamxax eoczadanus ' EOXU PAH Ne 0137-2020-0004 npu uacmuunoii
¢unarncosoti noooepacke epanma PODU Ne 18-05-00225

HccnenoBaHo BIUSHUE paclpeesieHrs TeMIepaTypbl B MaHTUX JIyHBI HA XMMUYECKHI COCTaB
MaHTUU U pa3mepsl Fe-S sapa Jlynsl. 3aiaua peiianack COBMECTHON MHBEPCUEH CEHCMUYECKHUX
(cxkopoctu P- 1 S-BOJH 1O JaHHBIM «ATIOJUIOH») U TPAaBUTAIMOHHBIX (Macca ¥ MOMEHT WHEPIIHH )
TaHHBIX C MPUMEHEHHEM METO0/1a MUHIUMHU3aluU cBOOOHOI sHeprun [ mb6ca st pacuera (pa3oBbIx
paBHoBecuii. [ToyueHo, 4To BHE HE3aBUCHUMO OT pacIipe/ieJIeHHs TeMIIepaTypbl, KOHIIEHTPAIUH
FeO cocrapnstor ~11-14 mac.%, 3Hauenns Mmaruesuaipaoro uncia MG# 80-83 npumepHo
OJIMHAKOBBI B BEpXHEH, cpeHell 1 HKHEel MaHnTuu JIyHbI, HO 3HAYUTENIBHO OTIMYAIOTCS OT
3HaYeHUH /17151 BaJIoBOro coctaBa cuiukatHoil 3emnu (FeO ~ 8% u MG# 89). Ouenku copepkaHust
Al;03 B MaHTHH CYIIIECTBEHHO 3aBUCST OT PACIpeIe/iCHHs TeMIepaTypsl. J{Jis «X0I0THBIX)
MOJIETICH BaJIOBasi paclpOCTPAHCHHOCTh OKcHa amfoMuHus B JIyHe cocraBisietr AloO3z ~ 1-1.2 x
BSE, nns «ropstanx» moneneit — 1.3-1.7 x BSE.

Ipu cpexneit mnotHoCTH siapa 7.1 r/eM® U coepkanneM cepsl 3.5-6 Mac.% paauyc Fe-S sapa
cocrapisieT 50-350 kM ¢ HauboJiee BeposITHRIM 3HaUeHHEM 0K0J10 300 KM U JOBOJILHO Ci1a00
3aBHUCST OT TEIJIOBOTO peskuMa JIyHbI.
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®JIFOUJTHA S 30HAJIBHOCTD CKJIAJTYATHIX OBJIACTEM 3EMHOM KOPHI

Ky3un A.M. (UIIHI' PAH)
amkouzin@ya.ru; ten.: 8 (916) 9075314

CraTtbst sBISETCS NPONOJDKEHHEM U3ydeHHMs] (UIIOMJHOM 30HAJBHOCTH 3€MHOM KOpbl. B
NPEIBIAYIINX HCCIEOBAHUSAX B KOpE JOKEMOPHICKHX MmiIaTGopM MOMHUMO HETPOJIOTHUECKOM,
pEeoOruyeckol M CEeMCMUYECKOM 30HAJBHOCTU THUIA 30HAJIBHOCTH KOpPbl ObUI yCTaHOBJIECH
¢bmronHBINA TUT 30HANBHOCTU. DIroMIHAs 30HATBHOCTh MMEET (PyHIAMEHTAIbHOE 3HAYCHUE IS
0OBSICHEHUS NIPOLIECCOB HBOIIOLMH 36MHOU KOPBI.

B cratee paccmarpuBarOTCA pE3yNbTaThl CEMCMUYECKHUX HAOMIOJCHWUN, BBIIOJIHEHHBIE B
CKJIaa4yaThlX palOHax C PA3IMYHBIM TE€OJOIMYECKHM BO3pacTOM. BblIeneHbl BEpTUKAIbHBIE U
TOPU30HTAIBHBIC 30HBI C Pa3IUYHBIM (a30BBIM cocTaBoM Quionna. B ckimamyateix 00macTsx
¢dmronHas  30HAIBHOCTH IO  BOJHOBOM  KapTUHE MoJ00Ha  (IIOMAHON  30HAIBHOCTH
JTOKEeMOPUICKUX, HO UMEET CBOM OCOOCHHOCTH. BepTukanbHble 30HBI HHTEHCHUBHOM CEHCMUYECKOM
3aIlMCH MPOCIICKUBAIOTCS B BEPXHIOI0 MAHTHUIO, TOPU30HTAJIbHBIE 30HBI CIIA00MHTEHCUBHOW 3allMCU
pacmojoXKeHbl Ha HECKOJIbKHMX INIYOMHHBIX YpOBHSX. B BepXHell 4acTH KOpBl 30HBI
CIIAOOMHTEHCUBHON 3alMCU Ha TMOJHATHAX KOPPEIMPYIOTCA C IOBBILIEHHBIMU 3HAYEHUSMU
CKOPOCTH, B IPOrv0ax 30HbI UHTEHCUBHOM 3alMcy KOPPEIUPYIOTCS ¢ TOHUKEHHBIMU 3HAYCHUSIMU
CKOPOCTH.

[TpemuioskeH HOBBIN MOAXO/A K IIyOMHHOMY MPOTHO3HPOBAHUIO PYJTHONH MHHEPAIU3aId Ha OCHOBE
KOMIUIEKCUPOBaHMsI JAaHHBIX CEHCMOpa3BeKW TIEOXUMHUYECKOW ChEMKH M OLEHKH IIIyOuH
XUMHUYECKON aKTUBALMU TUPOTEPMaIbHBIX MPOLIECCOB HIKE MOJIOIIBBI OCAJJOYHOI0 YeXJIa.
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NCCIEJOBAHUE DOOEKTUBHOCTU IIPUMEHEHN A ITEPOKCUIA KAJIBLIMA ITPU
OYUCTKE ®MJIbTPAIITMOHHLIX BO ITOJIMI'OHOB BBITOBBLIX OTXO/10B

Kyaemosa M.JL., Ipo3nosa O.10., (ceon. ¢h-m MI'Y)
rita5715@ mail.ru; Temn.: 8 916 684 73 83

@uIbTpaT NOJUTOHOB TBEpAbIX ObITOBBIX 0TX0/10B (THO, IITBO), XapakTepu3yromuiics ci0XKHbIM
MHOTOKOMIIOHEHTHBIM COCTaBOM OpPraHMYECKUX COCJUHEHHH U BBICOKUMH COJCpKAHUSIMU
TOKCHYHBIX METAJIJIOB, SIBJISIETCS] OMACHBIM (PAKTOPOM HETAaTHBHOTO BO3JCHCTBUS Ha MOA3EMHBIC U
MOBEpXHOCTHBIE BOJbI. [IpoGiiema oOpaiiieHrs ¢ ObITOBBIMU OTXO/aMHU B HACTosIIIee BpeMsl TpedyeT
pa3paboTKy HOBBIX 3(PPEKTUBHBIX TEXHOJOTHH, IMO3BOJSIONIMX ONTHMAIBHBIM  00pa3oM
00ecneunTh OUYUCTKY MOJUTOHHOTO (PUIbTpaTa A0 YPOBHEH MPUEMIIEMBIX LIS OKPYXKAIOIIEH Cpe/bl.
Bo3moxkHocTe npuMenenust ajst 3to nenu nepokcuaa kanbims (I1IK) ompenensiercss psimom ero
CBOMCTB (CTaOMIBLHOCTh, BO3MOXKHOCTh CO3/IaHUS OINpeAeNeHHbIX KoHueHTpauuii H2O2, mpocTtora
WCTIOJIb30BaHUs, HU3Kasi ce0eCTOMMOCTh M T.J.). BbIIM TpOBeNeHBI 1a00paToOpHbIE MCCIECIOBAHUS
ucnons3oBanus [IK nms ounctku puiabTpanmoHHbIX Boa ogHoro u3 nonuronoB [ITHO, B koTopbix
olleHUBaJIaCh 3(PPEKTUBHOCTH peareHTa B 3aBHCHUMOCTH OT €ro MacCOBBIX J00aBOK (Ipu
cootHomenuu [IK/¢pumpTpar - 1/100, 1/50, 1/10) u npoAOKUTEIBPHOCTH €ro KOHTaKTa C
¢wunbrparom. IlomydeHsl gaHHBIE 10 HW3MEHEHHWIO IIOKAa3aTeNiell 3arps3HEHUs: CHUKECHUE
KOHIEHTpALlUsl TSDKENbIX METajuloB, Heopranuyeckux anHuoHoB, XIIK wu np. HccnegoBanus
MIOKa3aJy NEepPCIEeKTUBHOCTh ucnoibp3oBaHus [IK Ha ogHOM M3 3TamoB KOMILJIEKCHOM OYMCTKHU
(bUIBTPAMOHHBIX BOJ MOJIUTOHOB.


mailto:rita5715@mail.ru

BECOMIIT - 067

PACTBOPUMOCTD BOJIbI B CMJIMKATHBIX PACIUTIABAX, PABHOBECHBIX C
WKUJIKUMU CTJIABAMM JKEJIE3A TIPU 1.5 T'TTa, 1400°C, B 3ABUCUMOCTH OT
JIETYYECTU BOJIOPO/IA.

Kyposckas H.A., lykanun O.A., KprokoBa E.b. (I'EOXH PAH)
Kurum46@mail.ru te.: 8 (495) 939 70 05
Paboma evinonnena no coczaoanuro 0137-2019-0017 npu noooepocke PODPH Ne 17-05-00713

OO000IICHBI 3KCIIEPUMEHTAIbHBIC JaHHBIC MO BIMAHUIO JieTydectd Bojopoaa (fH2) m kuciopona
(fO2) Ha pacTBOPHMOCTH BOIBI B paciiiaBax Fe—0a3ajibTOBOr0 COCTaBa M MOJCIBHOW CHCTEMbI
Si02-Al203-FeO-Naz0O, paBHOBECHBIX C JXKUAKHMH CIUTaBaMu keie3a u rpadurom mpu 1.5 I'Tla,
1400°C. fH2 B cucreme peryimpoBaiach KuciopoaasiMu Oybepamu Fe-FeO, W-WO,, Co-CoO u
Ni-NiO ¢ mo6aBkamu BOJIbI, HUCIOJB3YS MeTOJ JByxkamepHoi Pt kamcyner (Kaauk u ap., 2013;
Kyposckas u np., 2018, 2019). JleTyuecTs Kuciaopoja B OMbITaX OMpPEAENsIach MO OTHOIIEHHUIO K
oydpepy Fe-FeO (IW) Ha ocHOBaHMH pacripeiesieHus Fe€ Mexay CHIMKAaTHOW M METaJTMYECKOU
¢dazamu. Conepkanue BOJbI B 3aKAIIOUHBIX CTEKJIAX IMOCIIE OMBITOB OMpPENesioch MeTooM Dyphe
HK-cnekrpockonuu. Yenmuuenue IgfH2 ot 1.75 (6ydep Ni-NiO) mo 3.69 (oydep Fe-FeO)
npuBoautT K ymenbiieHuto AlgfO2(IW) ot -1.2 1o -1.4 u or -1.8 mo -2.0 COOTBETCTBEHHO B
cucremax ¢ MoxenbHbIME (SiO2-Al203-FeO-NaxO) u  0OazanbToBRIMEH  paciuiaBamu. OOIee
conepskanue Bojbl (B Buge OH™ - rpynn u mosnexyn H20) B MogenbHbIX U 0a3aabTOBBIX paciljiaBax,
onpenensemoe Ha MK crekrpax mo mosoce 3550 cm, ymenbImaercst mo Mepe MX BOCCTAHOBIEHHS
or 7.47 no 4.58 mac.% u ot 4.31 no 2.05 mac.% coorBercTBeHHO. CozepxKaHUE MOJIEKYJISIPHOU
BOJBI, OmpesenseMoe mo moinoce 1630 cml, yMeHbIIaeTcs ¢ BOCCTAHOBIGHHEM MOJENBHBIX M
0a3anbTOBBIX paciiaBoB oT 2.74 no 1.67 mac. % u ot 0.88 g0 0.32 mac. % COOTBETCTBEHHO.
[TosrydeHHBIE JaHHBIC CBHUJACTEIBCTBYIOT O BO3MOXHOCTH (HOPMHUPOBAHUS BOJIOCOCPIKAIIMX
CIJIMKATHBIX PACIIJIAaBOB IMPH IJIABJICHUN paHHEH BOCCTAHOBIEHHOW MaHTHH 3€MIU B MPUCYTCTBUU
MeTaTu4ecKoi (hasbl jkemnesa.
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TEPMOJIIOMMUHECHEHTHBIE UCCJIIEJOBAHUA U OITPEJNEJIEHUE CTEIIEHU
METAMOP®U3MA YTIJIMCTBIX XOHAPUTOB CO 1 CV

Kywnko H.C., AunekceeB B.A. (F’EOXH PAH)
AVAL37@mail.ru ten.: 8 (496) 522 19 88
Paboma wacmuuno noooepxcana Ilpoepammou Ne 12 [lpesuouyma PAH

[IpuBeneHbl pe3yabTaThl TEPMOJIIOMHHECIIEHTHBIX HCClieqoBaHUil 12 00pas3noB yrIUCTBIX
xoHapuToB kinaccoB CO u CV u3 xomneknuu mereoputoB 'EOXU PAH.

BoinonHeHbl U3MEpEeHHs €CTECTBEHHOM U HaBEIEHHOW PEHTIC€HOBCKUM H3Iy4EeHHUEM B
Ta00paTOPHBIX YCIOBUSAX TEPMOJIOMUHECIICHIIMM OTHOCHTENbHO xoHapuTa Dhajala H3.8.
Onpenenenbl TemmepaTypbl MakKCUMyMa TEPMOJIIOMUHECHEHTHOTO CBEUEHHUsS I H3y4aeMbIX
MeTeopuToB. [lo momany mox KpUBOW CBEYCHUS PACCUYMTAHA MHTEHCHBHOCTH €CTECTBEHHOW H
HABEJICHHON PEHTI€HOBCKUM H3JIy4eHHEM B JIA0OPATOPHBIX YCIOBHUSX TEPMOIIOMHUHECHEHIIUU.
KpuBble cBeueHUs HABEICHHON PEHTTEHOBCKHM HM3JIyYCHUEM TEPMOJIOMHHECIICHIIMH YTIIMCTHIX
XOHJIPUTOB MUMEIOT CIOXKHYIO (hopMmy ¢ mukoM B obmactu temmnepatyp 100-130°C. ¥ HekoTOpbIX
00pa31oB PUKCUPYIOTCS MEHEE BBIpaXEHHBIE KU MpH TeMiieparypax Boie 150°C.
YcTaHoBJIeHO, YTO BbicoTa HU3KOoTemmneparypHoro muka (100-130°C) koppenupyer co CTeneHblo
MeTaMoppu3Ma YTIUCTHIX XOHAPUTOB. PaccuWTaHHBIE HAMH BEIIMYUHBI ITOJTUIIOB XOPOIIO
COTJIaCyIOTCS C IaHHBIMU JPYTHX UCCIEAOBaTENeH.
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K BOIIPOCY ®OPMUPOBAHUA POIUTEJIIBCKUX TEJI [AJUIACUTOB: Ob
OCOBEHHOCTAX MHUKPOJSJIEMEHTHOI'O COCTABA MUWHEPAJIBHBIX
COCTABJHAIOIIMX ITAJIDIACUTA OMOJIOH

JlaBpenTneBa 3.A., JIwab A.10. (FEOXH PAH)
lavza@mail.ru; Texn: 8-496-52-2-19-88.

OO6cyxnalorcs pe3ysbTaThl PACcIpPOCTPAHEHHOCTEH MHMKPOAJIEMEHTOB B MOHOMHHEpATbHBIX
¢bpakuuax u ¢Pparmenrax wu3 nawiacuta OMOJOH C LENbIO MOJNYyYEHHS JOMOJHUTEIHHON
uHpopMalUd O TMeTporeHe3uce 3Toro Mereoputa. [lodydeHHbIE AAaHHBIE CBUAETEILCTBYIOT O
CIIO)KHOW KapTHHE (HPAKIMOHUPOBAHUS JIEMEHTOB B 3TUX (pakuusx. [IpucyrcTBue TpuauMuTa B
OJIUBUHOBBIX 3€pHAX HEOOBIYHO, (haza KpemMHe3eMa U (opcTepuTa - HECOBMECTHUMbIE MUHEPAJIBI,
KOTOpBbIE HE 00pa3yloTcsl B IPUCYTCTBHH APYT Apyra. Pacnpenenenus cuaepopuiIbHBIX 2IEMEHTOB
B AaKIIECCOPHBIX TPOWJIHUTE W J0OpeenuTe CBUICTENBLCTBYIOT O TOM, 4YTO OTH MHUHEpasbl
(dbopMHpOBATUCh B PAa3HBIX YCIOBUAX. HEOOBIYHBIN XUMHUYECKHII COCTaB M BBICOKAs CTENEHb
bpaxnuonupoBanust P35 Bo ¢parmeHTax CBUIETENBLCTBYIOT 00 00pa3oBaHUU ITHX OOBEKTOB MPHU
BBICOKMX TeMmIeparypax. Takoe pacnupeeneHre 3IeMEHTOB B BellecTse namuiacuta OMOJIOH TPYAHO
OOBSICHUTH C MO3UIMH HarboJiee MPU3HAHHOW MOJIENIM 00pa30BaHus MMAaJUIACUTOB HA TPaHUIIE SIPO-
MaHTus. aTepnperanus mosydeHHbIX HaMU JIAaHHBIX B KOMIUIEKCE C JIMTEPATYPHBIMU CBEICHUSIMHU
[0 PACIPENCTICHUSAM BTOPOCTENEHHBIX M PEIKHX 3JEMEHTOB B MHUHEPAIbHBIX COCTABIISIOLINX
nautacuta OMOJIOH MO3BOJIMJIA MPEANOI0KUTh, YTO MAaIACUThl MOTJIM OBbITh OOpa30BaHbl Kak
yIapHoO - OpeKYrpoBaHHAs CMECh MaTepHana siipa U Marepraia MaHTHH.
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N3YUYEHUE MEXAHU3MOB IIEPEKPUCTAJUIM3ALIMM M3BECTHAKOB MOPCKOI'O
IMPONCXOXIEHWA

Jlakmrranos J1.3., Kapacesa O.H. (M9M PAH)
olga@iem.ac.ru; Temn.: +7(496) 5225854

[TpomomkeHO W3ydeHUe BIMSHUS OPraHMYECKOTO BELIECTBA, COJEPIKAILErocsi Ha MOBEPXHOCTH
MIPUPOJHBIX MEJOB, HA UX MEepeKpucTaminianro. B pabore Obu1 HCHOIB30BaH MOPOIIOK KajbIUTa
(CaCOs, sigma) u 006pasibl Mena MaacTPUXTCKOTO BO3pacTa, OTOOpaHHbBIC U3 BOJIOHACBIIICHHBIX H
ra30HACHIIIEHHBIX OTJIOXEHUI CEBEPHOr0 MOps, a TaKkKe W3 OJILOOPICKOro Kapwbepa, AaHud. Jms
Ka)X/10r0 00pasna ObUT U3MEPEeH MHIYKIMOHHBIM MEepHo/] TOMOTEHHON HYKJICAllUU MEePECHIIEHHOT0
pactBopa CaHCO3, mosrydeHHOTO Mmpu pacTBOpeHun oOpasnoB Mena npu Pcoz =1 atm, B mporecce
[IEpEYpPaBHOBELIMBAHUS /10 aTMOC(EpPHOro JaBJIEHUS YIJIEKUCIOTHL. IPOBEJAEHA KOppesuus
KPUCTATTU3AIMOHHON CIIOCOOHOCTH MeJla C COAEpKaHMEeM IOJUCaXapua0B M IUKIMYECKUX
YTJIE€BOIOPOOB.

[TokazaHo, 4YTO mMepuOI HWHAYKIMM TOMOTCHHOM HYKIealuu i BceX OOpas3loB XOPOIIO
KOppEJIUPYeT C TMOBEPXHOCTHOW KoOHIeHTpauuen cBsazer C-O, TO ecTb € KOHIIEHTpAIHeH
MOJINCAXapUI0B Ha MOBEPXHOCTH oOpa3ioB. s oOpa3ioB Mena u3 OacceilHa ceBEepHOTO Mops
WHIYKIIMOHHBIA TIEPUO HAMHOTO OOJIBINE, YeM JUIsl YHCTOTO KAJIBIMTA WM Melia oJb0opra, 4To
OOBSICHSIETCSI 3HAUUTETILHO OoJiee BBICOKON MOBEPXHOCTHOW KOHIEHTpallMed MOoJucaxapuaoB, Ha
MIOBEPXHOCTHU ATUX 00PA3IIOB.
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P-V-T — CBOMCTBA CVYJIb®ATHO-XJIOPUIHO-YTJIEKUCJIOTHBIX ®JIIOUJIOB IO
JIAHHBIM TEPMOJIMHAMIYECKOTI'O MOJIEJIIPOBAHISI M SKCTIEPUMEHTAJIBHBIX
WCCJIEJJOBAHUIA.

JlanreB 10.B. (UT'M CO PAH
laptev@igm.nsc.ru; Temn.: 8 (903) 904 6345
Paboma evinonnena no cocyoapcmeennomy 3adanuro UMI'M CO PAH

Cynbdarcoaepxamuye XJIOPHIHO-YTIEKUCIOTHBIC (GIIFOUABI MPEICTABISIOT OCOOBIM HHTEpPEC B
TFEOXUMHUH THIPOTEPMATILHOTO CyNb(UI000pa3oBaHus (B TOM YKCJIE U C YYacTHEM 30JI0Ta) H3-3a
BO3MO>XHOCTH WHTCHCHBHOW MUTpAlMu B HUX MeTauioB. [lokazana s¢dekTruBHAs BO3MOKHOCTH
porHo3upoBanust ux P-V-T CBOICTB B CIIOXKHBIX IJI 9KCIEPUMEHTAIBHOTO U3YYEHHsI CUCTeMax
MOCPEJICTBOM  COBPEMEHHBIX  CPEACTB  KOMIIBIOTEPHOTO  MOJCIMPOBAHUS, B  YacCTHOCTH,
nporpammuoro 6;o0xka HCh — Uniterm (Bepcus 4.4). Jlins ra3oBoii (pasel Obl1a IPUHATO €€ pealbHOe
coctosiuue 1o wmoxaean Peng-Robinson. IlepBoe cucTemMarnyeckoe COMOCTABICHHE JaHHBIX
KOMITBIOTEPHOTO pacyeTa M HSKCIEPUMEHTANbHBIX pe3ynbraroB mo P-T mapamerpam duronaa
BbIOpaHHOTO coctaBa (22 mac. % NaxSO4 + 2.2 mac. % NaCl, mosbHast 105151 yTAEKUCI0Thl Xco2 = 0
+ (0.22) mokaszajo BO3MOXHOCTh JTOCTHKCHHUS HX aJCKBaTHOTO COOTBETCTBUsA B objactu 290 —
400°C mpu gasienusx g0 600 6ap. B orcyrcTtun CO» diron; oTBeYa roMOT€HHOMY COCTOSIHHIO C
BBICOKOH yzenbHOM mnoTHOCThIO (d = 0,97 F/CM3), a B npucyrctBuu CO2 cO3/1aBAIUCh YCIOBUS JUIst
ero reTeporeHH3allMH MpU Golee HU3KOH «BaToBOW» yaembHoi mmotHoctu (d = 0.67 r/cm®). B
1[EJIOM I KOHLIEHTPUPOBAHHBIX CYIb(aTHO-XJIOPUTHO-YTIEKUCIOTHBIX (IIOUIO0B MPU yMEPEHHOU
BanoBoii motHoctn (0,6 — 0,8 r/cM®) B mumamaszome Temmeparyp 300 - 400 °C mamboree
XapaKTepPHBIM JOJHKHO OBITh UX T€TEPOTEHHOE COCTOSHUE.
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OKCIIEPUMEHTAJIBHOE NCCJIENOBAHHE BJIMAHIMS JIETYUNX KOMIIOHEHTOB HA
OU3NKO-XUMNYECKHNE CBOUCTBA I1OPOJ 1 MAITMATHUYECKHNX PACITNTABOB

Jleoenes E.b. (I'EOXH PAH)
leb@geokhi.ru; Temn.: 8 (495) 939 78 40

OnvH M3 TEOXMMHUYECKUX IOIXOAO0B K H3YYEHHUIO HPUPOABI CEHCMHYECKOW HEOTHOPOJHOCTH
JTUTOC(EPHI CBS3aH C BBISBICHUEM POJIM JIETYYHUX KOMIIOHEHTOB B M3MCHEHUH €€ BEUICCTBEHHOTO
coctaBa, (hazoBoro M (u3MUecKOoro coctosiHuA mopona. Kak mokaszanmu 3KCrepuMEHTaIbHbIC
UCCIICIOBAHMS, CTPYKTYPHBIEC H3MEHEHUS TIOPOJI TOJDKHBI OKa3bIBaTh CYIIECTBEHHOE BIUSHHUE HA MX
reo(pu3nvYecKre CBONCTBA.

JIBa pa3mUYHBIX MPHOOpa BHICOKOTO JaBJICHUS OBLIM HCIOJNB30BAaHBI ISl AKCIEPUMEHTOB!
IIECTUITYaHCOHHBIH MPECC U Ta30BBIN anmapar ¢ BHYTPEHHUM HarpeBoM .

CkopocTH TNpOAONBHBIX U TONEPEYHBIX BOJH OBLIM H3MEpPEHbl B CYXHX YCJIOBHUAX B
mectunyanconnoM anmnapare (mpu 600 MIla u remneparypax qo 7000C) u B ra30BOM amnmapare ¢
BHYTPCHHUM HArpeBOM B CYXHX W Boaycojaepkammx yciaoBusx (mpu 300 MIla u tremneparypax a0
900°C) ipu paznuaHOM 3PPEKTUBHOM JTABICHUH.

B pesynprare SKCIEPUMEHTAIBHBIX W TCOPETUYECKUX WCCICIOBAHMNA M CPABHEHUS METOJUK
MOKa3aHO, 4YTO BOJHBIC (DIIOMABI MOTYT CYIIECTBEHHO BIMATH Ha (U3MYECKOE COCTOSIHHE
TITyOUHHBIX TIOPOJ] M IPOSIBJIATHCS B MX CTPYKTYPHOM U3MEHCHUU.
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SKCIIEPUMEHTAJIBHOE MCCJIEJIOBAHUE YCJIOBUI OBPA3OBAHUS K-PUXTEPUTA
ITPU 3 1 5 TTIA.

Jlumanos E.B., byrsuna B.I'., Cajgonon O.I', Ban K.B. (UOM PAH)
limanov.ev@iem.ac.ru; temn.:+7(925) 383-61-31

K-puxTepur sBisercs oaHON u3 Tex (a3, KOTopas OonpenesiseT MaKCUMalbHYI0 WHTECHCHUBHOCTD
MOJJAJILHOTO METacoMaTo3a IEePHIOTHTOB BEpXHEW MaHTHH C poctoMm akTBHOCTH K m Na B
HIMPOKOM MHTEepBaie NaBieHuid 1 temiepatyp. C nenbto u3ydenus peakuuu 8En + Di + [1/2K20
+1/2Na,O + H;0] = KRich + 2Fo, ompenenstomieii 00pa3oBaHUs PUXTEPHTA, IMPOBEICHO
HKCIEPUMEHTAIBHOE UCCIIECOBAHUE CUCTEMbI SHCTATUT-AUOICU B MPUCYTCTBUU (IIIOM]a COCTaBa
K2C0O3-Na;CO3-CO2-H20 npu Temneparypax 700-1000°C u naBnenuun 3 u 5 I'lla. O6pazoBanue
amduobona okazanoch Bo3MOXHBIM Tipu oTHomeHuu Kz2CO3-Na:CO3z k CO2-H20 B mponoprmn
30/70 no macce. O MpOTEKaHUM BBIICYKA3aHHOMN pEaKIUK CBUICTEIbCTBYET IPUCYTCTBUE HAPSLY C
am(uOoIOM cpenu MPOAYKTOB JKCIIEPHMEHTOB IMHPOKCEHOB M HOBOOOpa3oBaHHOTrO oyimBuHA. C
yBenuueHnem  cogepxkanus  KoCOs3+Na;COs Bo  duromzae  comepxaHue  TPEMOJIUTOBOM
cocTaBisifoniel B aMmpuOoiaXx yMEHbBIIAETCS, a UX COCTABBI CMEIIAIOTCS B CTOPOHY PUXTEpUTA. ITO
COIIPOBOKIAETCS W3MEHCHHEM KaJbI[MEBOCTH OOOMX IHUPOKCEHOB. Takke, MpPH BBICOKHX
cogepxkanusix K2CO3+Na,COs Bo ¢mronze, cpeay MpoIyKTOB SKCHEPUMEHTOB OBUIM OTMEYECHBI
IICJIOYHOH W MarHe3ualbHbI  KapOoHaThl. M3yueHwe  3aKOHOMEPHOCTEH  W3MEHCHHs
KOMIIOHEHTHOTO COCTaBa PUXTEPUTOBBIX aM(UOOIOB BaXKHO JJISI OICHKH aKTHBHOCTH IIEIOYHBIX
KOMIIOHEHTOB BO (UIFOMJIE W JaBJICHUS B IPOIECCaX MOJAILHOTO MAaHTHHHOTO METacoMmaro3a
NEPUIOTUTOB BEPXHEW MaHTHH.
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PEHTTEHOCTPYKTYPHbII AHAJIN3 MUKPOKPUCTAJUIMYECKUX AI'PETATOB
MUHEPAJIOB BBICOKOI'O JJABJIEHHMA B L6 XOH/IPUTE NWA 5011

Jluracos K.[. (UDPB/] PAH), banwxkos .. (I'"EOXH PAH),
Karu X. (Tokwniickuii YuuBepcurer, Toxuno, Sinonust)
litasov@hppi.troitsk.ru tei.: 8 (495) 851 00 11

UccnenoBan obpazerr L6 xonmputa NWA 5011, KOTOpBI COCTOMT W3 HENPO3PAYHBIX
nepecekamImmxcs  yaapHo-paciuiaBHbix kuil (Y)K) ¢ OTHenbHBIMM  y4acTKaMH TEPBUYHOTO
xoHapuTta. JKWUIIBl COCTOST M3 MEJIKO3EPHHCTOTO arperara, MpPEICTaBICHHOTO MAHUKOPUTOM,
puHrByauToM, Fe-Ni-meramioM, TPOMIUTOM, a TaKXe COJEp)KAaT KPYMHbIC OOJOMKH MEPBUYHBIX
MUHEPAJIOB, MOJHOCTBIO MPeoO0pa3OoBaHHBIX B BBICOKOOapuueckue ¢a3bl (3a HMCKIIOUYEHUEM
xpomuta). [lepBuunbie MUHEpaIbl OCHOBHOM Macchl XOHApUTA, BMemtaromniein YK, npencraBieHs
OJIUBUHOM,  OPTOMUPOKCEHOM, KJIMHONMPOKCEHOM, CTEKJIOM  IUIarMOKJIa30BOTO  COCTaBa
(MackenuHUTOM), XpoMHTOM, (ochaTtamu (XJIOparnaTUT U MEPPUIUIUT), TPOUIUTOM U KaMaCHT-
TOHUTOBBIMU BKIIOYCHHSIMH.

Panee xougpur NWA 5011 Obut HccaeoBaH METOJaMU paMaHOBCKOHM criekTpockonuu (JIutacos,
baniokos, 2019). B mannoii pabote ydactku YK ¢ MIUTKOPUTOM, aKHUMOTOUTOM U KPYITHBIMU
BBICTICHUSIMU BUTPUQPHUIIMPOBAHHOTO CTEKJIAa OBUTM HCCIICIOBAaHBI METOJaMU MHKPO(OKYCHON
PEHTTEHOBCKON TU(GPAKTOMETPUH B OTPAKEHHOM M B NPOXOJSIIEM pPEKUME. YYacTOK KaKIou
cbeMKH cocTaBisul okosio 100 mxm. Beiio caaro 6onee 100 nudpakIMOHHBIX CIIEKTPOB, KaXKIBIN C
BbIIEP)KKOM 0K00 60 MuH. K coxalleHHto, HU B OJJHOM CIIEKTpE HE€ yJajoCh BBIACIUTH YETKOU
TUPPaKM  OT OpwPKMaHUTa. BOJBIIMHCTBO CIEKTPOB COACpXKAT CMECh aKHMOTOHMTA U
MAIKOpUTA C MPUMECHI0 KaMacuTa WM OKHUCIOB jkene3a. Tem He MeHee, HEeKOTOphIe CHEKTPHI
UMEIOT 00JIee BBIPAKEHHbBIE XapaKTEPUCTUKU OPHUIKMAHUTA, YEM T€, KOTOPbIE MPUBEACHBI B padoTe
(Tschauner et al., 2014). B atoii padote, rie ObUT 0OXapakTepH30BaH OPHLKMAHUT U3 L6 XoHapuTa
Tenham (u naHO Ha3BaHWE MHHEpaa), JI0Ka3aTeIbCTBA €ro MPUCYTCTBUS BEChbMa CIOPHBL. B
m000M ciydae, HAIUYUE BUTPU(PHUIIMPOBAHHBIX YYACTKOB CTEKJAa B YAapHO-METaMOpP(PHU30BaHHBIX
3epHaxX OPTONMMPOKCEHOBOIO COCTaBa BCErjJa YKAa3blBA€T Ha IEepBOHauYaibHOE (OPMUPOBAHKE
OpUKMaHUTA.

Munepanpubie accoumanuu xoHaputa NWA 5011 cBUAECTENBCTBYIOT O BBICOKHX IMHUKOBBIX
napamerpax yzaapHoro Bo3jaeicTBus B YK B obmactu crabuimbHOcTH Opumkmanurta (>25 I'Tla u
>2500 K). Kpucrammzanus M3HHKOpUTa 1 OpUIKMaHATA U3 YAAPHOTO paciuiaBa CBUIETELCTBYET
o Ttemmeparypax He MeHee 2600 K. OOpa3oBaHHMe KOHTAKTOBBIX acCOIMAIM MHHEpAIoB,
OTBEYAIONIMX pPa3HBIM JIABJICHHUSAM (HANpUMEp, PUHTBYAUT U JIMHTYHUT, PUHTBYAUT U
OpUDKMaHUTOBOE CTEKJIO) CBSI3aHO C Pa3HBIMH TEPMOYIPYTUMHU M PEOJOTUYECKHMMH CBONCTBAMU
KPUCTAJIJIOB U TPaHMIl 3€pPEH, MOITOMY B PE3YJbTAaTE YAApHOTO COOBITHS MOXET (OPMHUPOBATHCS
OTPOMHBIN TPATUEHT ABJICHUI U TEMIIEpATyp Ha MaJbIX PACCTOSTHHUSIX B 00pasIie.


mailto:litasov@hppi.troitsk.ru

BECOMIIT - 075

CUCTEMATHUKA MHUKPOSJIEMEHTHOI'O COCTABA CUHTETHUYECKUX AJIMA30B U
I[TPOBJIEMA TIPOUCXOXIAEHUA AJIMA3A B O®HUOJIMTOBBIX IIEPMJOTUTAX U
XPOMUTUTAX

Jluraco K.J\. (U®B/] PAH), bexkep T.b. (UI'M CO PAH, HT'Y),
Karu X., Xupara T. (Tokuiickuii YuuBepcurer, SInounus)
litasov@hppi.troitsk.ru tes.: 8 (495) 851 00 11

HenaBHo Ob110 OMyOJIMKOBAaHO HECKOIBKO JETATBHBIX HCCIEI0BAHNN KyOOKTadIPHUECKUX aIMa30B
tuna Ib ¢ HU3Ko#t arperanueit a30Ta B 0QHOIUTOBBIX MEPUAOTUTAX M XPOMUTHTAX (Hamp., XU et al.,
2015; Yang et al., 2015). Haiinennbie anMa3sbl SBHO yKa3bIBaIOT Ha POCT NpPH BBICOKUX PT-
napamerpax B o0nactu cTabuiabHOCTH anMasa. HampoTus, BMemaronme o(puoauToBbie MOpoabl He
MOKA3bIBAIOT KAKUX-THOO OTKIOHCHHA OT HOPMAIBHBIX OCTPOBOJYKHBIX  aCCOIMAIIHMA,
(bOopMHUPOBABIIKUXCS B 00JACTU CTAOUIBLHOCTU IIMHUHEIHHOTO MepuaoTHTa. B naHHON paboTe MbI
MIPOBEJIN MCCIIEOBAHUS MUKPOAJIEMEHTHOTO COCTaBa psifa CHHTETHUECKUX aJIMa30B M IMOKa3alli UX
SBHOE CXOJICTBO C aliMazaMu, OOHAapyKeHHbIMH B oduonutax. [laHHble OBLTHM MOJYYEHBI C
MTOMOIIBI0 MAacC-CIIEKTPOMETPUM MHYKTUBHO-CBSI3aHHOM TUIa3MBbI C Jia3epHOU adssiueil. B ogqnom
13 HaOOPOB M3YyUEHHBIX aIMa30B YCTAHOBIEHBI CpeHUE cooTHoeHus coaepxkanuii Ni: Mn: Co =
67 : 28 : 5 mac.%. [IBa aniMasa U3 3Toro Habopa UMEIOT IPYroi COCTAaB, COOTBETCTBYIOIIHA CIIJIaBaM
Ni-Fe-Co. M3mepeHHbIe COCTaBbI B TOYHOCTH COOTBETCTBYIOT cocTaBy Ni-Mn-Co BKJIOYCHHH B
anvazax u3 o¢uoauroB (Howell et al., 2015), a Taxxke cocraBy HamboJiee HCIIOJIB3YEMOIO
Karajusaropa Jjas cuHTe3a anma3oB B Kurtae — NizsMnoCos. PoctoBas cpema cocraBa Ni-Mn-Co
HEM3BECTHA M CKOPEE BCET0 HEBO3MOYKHA /ISl IPUPOJHBIX aIMa30B, YUUTHIBAs H3BECTHBIE COCTABHI
MaHTUIHBIX MOpof. Takxke, TH XapaKTEPUCTUKU HE MOTYT OBITb PETMOHAIBLHOM OCOOEHHOCTHIO,
Tak Kak anMasbl ¢ mogoOHbME Ni-Mn-Co BKITIOYEHUSIMU OBUIM 3aperucTpupoBaHbl B Tubere, Ha
[Tonspuom VYpane, Typuuu, AnbGanuu. Takum o00pa3oMm, MBI CUUTaEM, YTO HEOOXOAMMO
MEPEeCMOTPETh B3TJSIABI HA TPHUPOJHOE TPOUCXOXKICHHE alMa30B M3 O(HONMUTOB, TaK Kak
OOJBIIMHCTBO U3 HUX SBJSIOTCS PE3yIbTATOM aHTPOMOTEHHOTO 3arpsi3HEHUS.
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BJIMAHUE JIETYYECTHU KUCJIIOPOLA N C-O-H JIETYUMX KOMIIOHEHTOB HA
PACTIPEAEJIEHUE CUJAEPO®UJIBHBIX DJIEMEHTOB (Ni, Co, P) MEXIY XXUJIKNUM
CIINTABOM XEJIE3A 1 CUJIIMKATHBIM PACIIUIABOM ITPU BBICOKUX PT-
ITAPAMETPAX (4ITla, 1550°C)

Jlykanun O.A., LHexousi T.U. ('EOXH PAH), Konrawes B.B. ('EOXH PAH, HI[BO PAH),
KononkoBa H.H. (FrEOXH PAH)

lukanin@geokhi.ru

Paboma evinonnena npu noooepaicke epanma POOU Ne 17-05-00713 u

IIpoepammur 16 [Ipesuouyma PAH

CoBpeMeHHBIE MO (OPMHUPOBAHUS syipa 3eMJIM W JAPYTHX IUIAHETHBIX TEJ B Pe3yjIbTare
Cerperamuy XeJIe3HOW METAITMUECKON (a3bl B YCIOBHUSIX CYIIECTBOBAHUS MarMaTHYECKOTO OKeaHa
MPE/IOIaraloT MPUCYTCTBHE B CHIIMKATHBIX PacIuiaBaX BOJbI U JPYIHX JIETYYUX KOMIIOHCHTOB,
KOTOpBIE MOTJIM BXOJHWTH BO BpeMs AaKKpEIMH B COCTaB IUIAHETHOTO BEIIECTBA. XOTs
AKCHEPUMCHTAIBHOMY  ONPEACICHUI0  KOA(P(HUIIMEHTOB  paCIpEeNeNIieHUus  METaJUl/CHUIIUKAT
cunepodumbHbX d1ementoB (D(Me)™s") npu Bricokmx PT mapameTpax IOCBAIIEHO MHOKECTBO
paGoT, BIMSHHE IPHCYTCTBHS JETYdnx KomroHeHToB Ha D(Me)™ ! mpu mmskux neryuectsx
kuciopoaa (fO2), xapakTepHbIX ISl TPOIECCOB III00ATBHOTO TUIABJICHUS paHHEH 3eMIIH, OCTaeTCs
masio uzydenusim (Righter, 2015; Clesi et al., 2016).

B nmanHOM COOOIIEHWM TPUBEACHBI pE3yAbTaThl CPAaBHEHHS OSKCIIEPUMEHTAIBHBIX JAaHHBIX,
MOJIy4EHHBIX 1Mo pacnpenencuuto Metaur/cuaukar Ni, Co, P B MOjenbHON CHCTEME CHUITMKATHBIH
paciiaB — xuakuii cras Fe — rpadur — (C-O-H) npu 4 I'Tla, 1550°C u fO2 na 0.5 — 3 nor.ea. Huxe
Oydepa xene3o-proctut (IW-0.5 - IW-3), ¢ umerommmucs NaHHBIMH ISl «CYXHX» CHCTEM.
[Tokaszano, uto B BoccraHOBUTENbHOH oOnactu (mpu fO2 <IW-2) skcrniepuMeHTaIbHBIC 3HAYCHHUSI
DMe)™"! | a takke kodhdummentsr obmennoro pacmpenenenns Me (Ni, Co, P) — Fe mns
paBHOBECHI MeTaIMUeCKou (ha3bl C pacIuiaBaMu, COJAEPKAIIMMHU JIETYIHEe KOMIIOHEHTHI (TJIaBHBIM
obpazom, B Buae OH-rpynmn, CHs u H2), cTaHOBATCS HUXKE OKUIAEMBIX PACUETHBIX 3HAUCHHUH A1
«cyxux» cucteM npu aHanoruudbsix T, P u fO,. Ilpeamonaraercsi, 4T0 yMeHbIIICHHE CTEIICHU
CUJIEPOGMIBHOCTH 3TUX 3JIEMEHTOB CBS3aHO C MU3MEHEHMSMHU CTPYKTYpPbl CUJIMKATHBIX PACILIaBOB,

conepxkammx C—O—H neryune, u GopMUPOBAaHHEM B HHUX COCIUHEHHH co cBs3siMu THa Me—C u
Me—H.
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O BJIIMAHUU TEPMAJIBHOI'O METAMOP®U3MA HA COJAEPXXAHUE
CUAEPODOUJIBHBIX SJIEMEHTOB B OTAEJIbHBIX KOMIIOHEHTAX OBbIKHOBEHHbBIX
XOHAPUTOB H-I'PYIIIBI

JIwab A.1O., JlappentheBa 3.A. ('’EOXHU PAH)
ajull@mail.ru; tem.: 8 (496)522 1988

JlJi OLEHKH CTETEeHU BIMSHUS TEPMajIbHOrO0 MeTaMop(u3Ma Ha COCTaB OCHOBHBIX KOMIIOHEHTOB
OOBIKHOBEHHBIX XOHJIPUTOB PACCMOTPEHBI JaHHBIE TI0 COAEPIKAHUIO CUACPOPHIBHBIX JIEMEHTOB B
XOHJpax, TOHKO3EpHUCTOM ¢pakiuu U Meramie H-XOHIPUTOB pazNUYHBIX METPOJIOTUYECKUX
TUTIOB. Y CTaHOBJICHO, YTO COJIEPXKaHHE CHIACPOQPHIBHBIX JIEMEHTOB B XOHApPAX MPAaKTUUYECKU HE
3aBUCUT OT [METPOJOTHMYECKOro THuma MeTeopuToB. OjHaKo ¢ BO3pacTaHUEM CTENEHU
MeTamop(u3Ma HaOMIOMAeTCs TOMOTCHM3AlWs COACP)KaHUS JAHHBIX DJIEMEHTOB B XOHJpax
METEOPUTOB, O YeM CBHUAETEIHCTBYET YMEHBIICHHE BEIWYMHBI CTAHIAPTHOTO OTKIOHEHHUS OT HUX
cpeanero cocraBa. Habmromaemple pa3ianyus B paCIpOCTPAHEHHOCTH CHIEPOPIIIBHBIX JIEMEHTOB B
METalJie M TOHKO3EPHUCTOM (pakluu XOHAPUTOB SBISAIOTCA  CIEICTBHEM  IpoIliecca
(bpakIMOHUPOBAHUS METAJUI-CHIIMKAT, TOT/Ia KaK MeTaMOp(hu3M H XOHAPOoOpa3oBaHUE HE OKa3alu
CYILIECTBEHHOT'O BIUSHUS HA COCTaB OCHOBHBIX KOMIIOHEHTOB XOHIPUTOB H-Tpymibl.
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NMUTATOPBI IVHHOI'O I'PYHTA AJIA IIMPOKOMACHITABHBIX HATYPHbBIX
OKCIIEPUMEHTOB

MaxkoBuyk B.1O., I'pumakuna E.A., Cmora E.H. ('EOXH PAH)
Makovchuk.vladislav@yandex.ru; ten.: +7 (910)4947670

[IpakTHuecK HEBO3MOKHO CO3/1aTh HA OCHOBE 3E€MHBIX I'OPHBIX IOPOJ IIOJIHBIM aHAJIOr JIYHHOIO
perojiuTa, COOTBETCTBYIOUIMM BCEM  OCHOBHBIM  CBOMCTBAM —  (PU3MKO-MEXaHHUYECKUM,
TEIUIO(U3NIECKUM, SJICKTPOMArHUTHBIM, XHMUYECKOMY U MUHEpPAJIbHOMY COCTaBy. B 3aBucuMocTn
OT 3aJa4 HCCIIEJOBaHUI M TpeOyeMbIX OOBEMOB I'pyHTa-aHajJora MPUMEHSIEMble KOMIIOHEHThI U
TEXHOJIOTMH €0 U3rOTOBJICHUS MOT'YT CYILIECTBEHHO Pa3JIM4aThCA.

ITpu BBIOOpE KOMIIOHEHTOB I'pyHTa-aHajora Juisl [UPOKOMACHITA0HBIX HATYPHBIX KCIIEPUMEHTOB
YUUTHIBAIOCh HECKOJBKO OCHOBHBIX TpeOOBaHUM: a) MojJeidb JIYyHHOIO TpYyHTa JIOJKHA
UMHUTHPOBATh TOJBKO OCHOBHBIE (PM3MKO-MEXaHHMUYECKHE CBOWCTBA; 0) COCTABIAIOLIME TpyHTa-
aHaJiora JOJDKHBI 00Ja/laTh OTHOCUTEIBHO HH3KOM CTOMMOCTBIO U JIETKOM IPOMBIIUIEHHON
JOCTYIHOCTBIO; B) U3TOTOBJIEHUE IPYHTA-aHAJIOTa U €0 YKJIaJlKa JO0JKHA IPOBOAUTHCS C TOMOILBIO
JOCTYITHBIX IIPOMBIIIJIEHHBIX METOA0B U HHCTPYMEHTOB.

B kadecTBe HCHBITYEeMBIX CBONCTB KOMIIOHEHTOB OIPEICISUIMCh  Cleayrolue (QU3uKo-
MEXaHUYECKHE XapaKTEPUCTUKU: TPAHYJIOMETPUYECKH cOcTaB, OOBEMHBIN BeC, YACIbHBIN BeC,
MOPUCTOCTb, BJIAXKHOCTb, MOAYJb 00LIel nedopMalvy, CTaTUUECKUH M JMHAMUYECKUH MOAYIU
ynpyroctu, kodpdununent ITyaccona, Momynp caBura, Hecyuas COCOOHOCTb, YrOJI BHYTPEHHETO
TPEHMSI, CLEIUIEHUE, IPOYHOCTh HA OJJTHOOCHOE CIKaTHeE.
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JADDY3UA SJIEMEHTOB PAO B I'NIMHAHBIX 3AIWTHBIX BAPBEPAX

MapTtsinoB K.B., Konesnuk 10.B., 3axaposa E.B. (H®X3 PAH)
markOs@mail.ru; Temn.: 8 (985) 777 59 43

OnHol M3 QYHKIMH TIMHSIHBIX 3alIUTHBIX 0apbepoB PaAMallIOHHO-OMACHBIX OOBEKTOB SIBIISCTCS
NPOTHBOJCHCTBUE (WIBTPAMM M CBEIEHHE MEXaHM3MOB MUTPAMH  PAJAUOHYKIHMIOB K
mddy3noHHOMY C€roco0y. DTO MO3BOJSET HE TOJBKO YMEHBIIUTH CKOPOCTH PaclpOCTPaHEHHS
3arps3HEHUs, HO U 00ecneunTh COPOIMOHHYIO 3()()EKTUBHOCTh OApbEPHBIX MAaTEPHAJIOB, PealIu3ysl
TEM CaMbIM WX NPOTHBOMUIPAMOHHYIO 3alIMTHYIO (QYHKIHIO. B sKcriepuMeHTanbHOHN sueike
METOAOM CKBO3HOW nu((y3uH Mpu KOMHATHOW TeMIlepaType H3ydeHsl mporecchl auddysuu u
COpOIIMM  PAJMOHYKIHIOB ¥ KOMIIOHEHTOB MOJEIBHBIX PACTBOPOB B  BOJOHACHIIICHHBIX
VIDIOTHEHHBIX O00pa3liaX pas3IUYHBIX TJIMHUCTHIX MarepuanoB. OnpeneneHsl 3((GEeKTUBHBIE U
neiicrButensHbie KodhduuueHTsl Auddy3un, kodhOUIHEHTH COpPOIMOHHOTO paclpeaeieHus U
COpOLIMOHHONM E€MKOCTH TJIMHHCTBIX MAaTepUaIOB Ui KOMIIOHEHTOB C Pa3IMYHON COpPOIIMOHHOMN
CIIOCOOHOCTBIO B Pa3HBIX (DOHOBBIX PACTBOPAX.
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YPABHEHUME COCTOAHUA N1 HOBBIE JTAHHBIE 110 COKUMAEMOCTU JIBYX Na-
KIIMHOITMPOKCEHOB

Matpocosa E.A. (I'"EOXH PAH), UcmanaoBa JI.C. (CkonkoécKkuil uncmumym HayKu u
mexnonozuit), boopos A.B. ('EOXH PAH, zeon. ¢p-m MI'Y), bunam J1. (yu-m @nopenyuu),
Iymaposckuii JI.YO. (ceon. p-m MI'Y), Ayoposunckuii JI. C. (yu-m Baiipoiima)
ekaterina.a.sirotkina@gmail.com

Paboma evinonnena 6 pamkax memol 2cocyoapcmeentnoeo 3adanus Ne 0137-2019-0014

[TpoBeneHo CTPYKTYpHOE U3y4eHUe HATPUEBbIX MIUPOKCEHOB C COCTaBaMHu
(Nao.ss6Fe0.03Mgo.085) (Feo.168MJ0.39S10.442)S1206 1 (NaossMgo.14)(Mgos7Ti043)Si20s, a Taxke
OTIpe/IeNICHUE UX YIIPYTUX CBOMCTB B aIMAa3HBIX HAKOBAJIBHSX C UCMOJIb30BAHUEM CHHXPOTPOHHOIO
m3nydeHus. JlanHele (a3bl YHUKQJIbHBL: TIEpBas MIpeacTaBiisgeT coOoi BeicokoOapuueckuid Na-
MUPOKCEH C KPEMHHUEM B OKTadJIpMYECKOW MO3uluu (CuHTe3upoBaHa mpu aasineHuu 15 I'Tla u
temneparype 1500°C), a Bropas da3za sBiusgercs Na-MQ mupoKceHOM C BBICOKHM COJEpKaHUEM
Ti**(cuntesuposana npu nasnenuu 7 I'Tla u Ttemmeparype 1700°C). Ins oGeux (a3 Oblia
YCTaHOBJICHA MOHOKJIMHHAS CHHTOHMsI, MPOCTpaHCTBeHHas rpynna C2/C W BEIUYHMHBI MOIYJIS
yrnpyrocta KTo 106.8(2) u 121.8(4) I'Tla, coorBercTBenHo. Na-Ti-IHPOKCEH XapaKTepuU3yeTcs
CYIIIECTBEHHO 0O0Jiee BBICOKON CKMMAaeMOCTBIO, M3-3a TOro, uto B coctaBe Na-Mg-Si mupokcena
MIPUCYTCTBYET 3KeJe30, AJIsi KOTOPOTo MPHU BHICOKOM JaBlieHUU OKTaraApel FEOg 3HaunTensHo Oomee
ynpyru 1o cpaBHeHuto ¢ nomudapamu MgOe. [lokazano, 4ro oOpa3oBaHuWe OOTraThIX HATPHEM
MUPOKCEHOB HAa MAHTUHHBIX TIyOMHAX CBA3aHO C KpUCTaIM3alnuend KapOOHATHO-CHIIMKATHBIX
pacIulaBOB MAaJIbIX CTENEHEW IUIaBJICHUS B XOAE MAHTUHMHO-KOPOBOIO B3aUMOJECWUCTBUSA IIPHU
MOTPYKEHUH OKEAHUYECKOU IITUTHI B MAHTHIO 3€MJIH U €€ CTarHaluu B IEPEX0THON 30HE.
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OKCIIEPUMEHTAJIBHOE UCCIIEAOBAHUE AETUAPATALINN U AEKAPBOHATU3ALINN
I[TOPO/] 3EJIEHOKAMEHHBIX ITOSICOB

MurtsieB A.C., Cadonos O.I'. (UM PAH, zeon. ¢p-m MI'Y), Bapaamos .A. (UM PAH)
Classic_ten@mail.ru; tei.: 8 (985) 787 38 08
Paboma svinonnena npu noooepocke epanma PH® N 18-17-00206

C menpio BOCCO3aHUSA YCIOBHM MeTamopdu3Ma MOpOJ 3€JICHOKAMEHHBIX IOSCOB MPOBEACHbI
HKCHEPUMEHTHI 1O JETHIPATAIMH U JeKapOOHATH3AUN XJIOpUT-aM(puOoI-KapOOHATHOTO CIAaHLA U
KapOOHaTCOIeprKaIlero MeTamnelinTa u3 3eflieHokaMmeHHoro nosca ['usuu, KOAP. DkcniepumeHTs! CO
CJIaHIIeM TPOBOAMIHNCH mpH Temmeparypax 600, 700 u 800°C npu naBnenun 7 k6ap. Coaepxanue
Mar"e3ualibHOM COCTaBJIAIONIeH KapOOHAaTa 3aMETHO CHMKAETCSl C POCTOM TeMIEpaTypbl. AKTUBHOE
BBIJICJICHUE BOJHO-YIIIeKUCioro ¢uonga mpoucxomut mexay 700 u 800°C, 4ro mposBiIeHO
MPAKTUYECKH B TOJHOM pa3lIOKEHUU KapOoHaTa M OOpa3oBaHHM OPTO- U KIMHOMHUPOKCEHOB HA
KOHTaKTax 3epeH kapOoHarta ¢ amduboiaoM u XjJoputoM. B mpoaykrax ombiTa MpeaBapUTEIbLHOTO
IKCIIEPUMEHTa ¢ KapOoHarcoepskamum metarnenutoM (Bt+Pl+Qz+Cal) npu temmneparype 850°C u
nasineHun 10 xOap Ha rpaHUIaX MEXIy OMOTHUTOM, TUIATMOKIA30M U KBapIleM BO3HHUKAIOT TOHKHE
IUICHKH pacIulaBa TPaXUTOBOro-TepuToBOro cocraBa. OHHM SIBISIOTCS TMEPBBHIMU MOPIHUSIMH,
00pa30BaHHBIMH MPH YACTUYHOM IUIABJICHUH TOPOJBI MPH YIaCTHH KapOOHATHOH COCTaBIISIOIICH.
[Ipu yBenuueHuu CTENEHHU UIaBJICHHUS, 3TU PACIIABbI BCE OOJBIIE MPUOIUKAIOTCS K PUOTUTOBBIM.


mailto:Classic_ten@mail.ru

BECOMIII - 082

PA3PABOTKA TIOAXOJA0B K ltI’POMbII_HHEHHOI;I INEPEPABOTKE 30JIOTO-
MJIIbMEHUTOBBIX POCCBIIIE CUXOTI3-AJIMHSA C IPUMEHEHUEM METO/1I0B ITNPO-
ITMAPOMETAJUTYPI NN

MoauanoB B.I1L. (/[BI'H /IBO PAH), Menxos M.A., FOnakoB A.A. (UX /IBO PAH)
vpmol@mail.ru; ten.: 8 914 734 63 65
Paboma evinonnena npu ¢punarcosoii nooodepoicke epanma PODPU Ne 2(-05-00525.

[Ipy wuccnenoBaHUM BO3MOXHOCTEH MHPO-TUAPOMETAIUTYPTHYSCKUX METOJIOB OO0OTalleHUs B
Ka4ecTBE MCXOJHOTO MPOJIYKTa WCIOIB30BAJICS MaTepHUal MAarHUTHOW M HEMAarHUTHON (paKiuu
IPaBUTAIMOHHOTO KOHIIEHTPATa 30JO0TO-WJILMEHUTOBBIX POCCHINIEH ApPHAJIHEHCKOTO MacCHBa
ynbTpabdazutoB (IIpumopne). B mponecce uspneuenus TiOz u3 miabMeHUTAa MarHUTHOW (ppakiuu
TPAJAUIIMOHHBIM CEPHOKUCIIOTHBIM METOJOM JKHJIKHHA CyIb()aTU3HPYIOMNNA peareHT ObUT 3aMEHEH
TBEpABIM Cynb(paToM aMMOHHMA. BojHoe BhImenaunBaHue mpu Temmepatype 360°C mosBommio
MEPEBECTH BECh TUTAH M OCHOBHYIO MAacCy eJjie3a B BUJEC XOPOIIO PACTBOPUMBIX B BOJIC JIBOWHBIX
coieid. [lpu wm3BICUEHHM 30JI0Ta W3 HEMArHUTHON (pakiMu BMECTO ITUAHUIOB IPUMECHSITUCH
BBIIIETIAYMBAIOIIAE THOKAPOOMHUHO- THOCYJIb(ATHBIE PACTBOPHI (CTCTICHh HM3BJIICUCHUS METaJLIa
cocraBuia 89-90%). [IpoBeneHHbIe UCCIIEOBaHMS MO3BOJIWINA Pa3paboTaTh OCHOBBI TEXHOJOTUU
nepepaboTKH  30JI0TO-FIIBMEHUTOBBIX  POCCHITIEH C  HCIOJIB30BAaHUEM METOIOB TI'PABUTAIIHH,
AJIEKTPOMArHUTHOM  Celapanud, MHPO-THIPOMETAUIYPIUA € COOJIIOJICHMEM  IMPHHIIUIIOB
PaMOHAIFHOTO PUPOIOTIOIB30BAHUS M SKOJIOTUIECKOM 0€301MacHOCTH.
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OCOBEHHOCTHU CTPYKTYPbI CTEKOJI CUCTEMBI Na.0-B203-GeO:

HeBoauna JILA., Kopoaesa O.H. (HMun IOY ®HI] Mul YpO PAH)

nevolina@mineralogy.ru
Paboma evinonnena npu noooepaicke epanma POOU Ne 18-05-00079.

MeTo0M CHEKTPOCKOIMU KOMOWHAITMOHHOTO PAacCesTHUS HMCCIeNOBAaHBI CTeKiIa cUcTembl NaoO-
B203-GeO; ¢ nmocrosHabM cootHomeHrneM Na,O/B203=1 u ymenbmenunem goiau GeOz ot 90 1o 30
Moi.%. s crnektpoB KP ObUIO BEIMOTHEHO pa3iiokKeHHWE HA CYNEpro3uiui mojoc [ayccoBoit
(GOpMBI, COTJIacCHO MPHHATOM MOJIENH, ¢ HCIOJb30BaHueM mporpammbel PeakFit v4.11. Tlomocsr
WHTEPIPETUPOBAHBI B COOTBETCTBUM C MMEIOIIUMUCS JUTEPATYPHBIMU JaHHBIMHU. AHaIU3
3aBHUCHUMOCTH KOHLIEHTPALUU CTPYKTYPHBIX €IUHHUI] OT COCTaBa IMOKa3ajl, YTO MPU YBEIUYCHHUU
conepskanust Na;O u B2Os, mporcXoIuT OCTENEHHOE YBEIMUSHUE JIOJTH BHICOKOOPIMHUPOBAHHOTO
O6opa, B TO BpeMsi KaKk KOHIEHTpAlUsi BbICOKOOPIUHUPOBAHHOTO TEPMaHMs JOCTHUTaeT
MaKCHMAaJIbHOI'O 3HaueHHs B crekie cocraBa 25Nax0-25B203:50Ge02, mocie 4ero HadyuHaeT
yMEHbIIAThCS. BTopoil MexaHu3M mpeoOpa3oBaHUs CTPYKTYPHBIX E€IUHHI] BBIpaKaeTcs B
(hOpMUPOBAaHHH HEMOCTHKOBBIX aTOMOB Kuciiopoaa. CoriacHO TOMyYeHHBIM JaHHBIM, JOJIS
TepMaHUEBOKUCIOPOJHBIX TETPAdPOB C HEMOCTUKOBBHIMH aTOMaMM KHCJIOpPOJA pacTeT mpu
yBennuennu kommuectBa Na2O n B203. OOpazoBaHue KOHIEBBIX aTOMOB KHCIOpOAa B OOpaTHBIX
TpeyrojbHUKax oTMedaercs npu coaepxkanusx Na,O u B2O3 6oree 25 moin.%.
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OCOBEHHOCTU XPVYIIKOI'O PA3PYIIEHWA 3EMHBIX AHAJIOI'OB KOMITOHEHT
OBBIKHOBEHHBIX XOHAPUTOB ITP1 OGbEMHOM CXATHUNU

Huxntun C.M. (JIIT 000 «JIC-KAM), I'op6anesuy ®.®. (I'd KHI] PAH),
Cxpunuuk AS. (FCEOXH PAH), beastiokoB H.A. (I'H YpO PAH),
Mopo3zos U.A. (TH YpO PAH)

archont@mail.ru

Ha ocHoBe cucreMHOro aHanusa IpOSBICHUM NPU3HAKOB MEXAHWYECKUX YIAPHBIX BO3JCUCTBUM
000CHOBaH BBIOOP 3€MHBIX TOPHBIX MOPOJ, PACCMAaTPUBAEMbIX B KayeCTBE aHAJIOTOB MHHEPAJIOro-
TC€OXUMHUYECKUX CTPYKTYPHBIX 3JI€MEHTOB, ONPEACISAIOMNX yCIOBUS AedOpMalliid U pa3pyIIeHUs
KaMEHHBIX METeopuTOoB. B cpaBHeHMM C JaHHBIMU 1O (PU3UKO-MEXaHUYECKUM CBOMCTBAM
mereoputa llapeB paccMmaTpwBarOTCS HOBBIE  PE3YNbTaThl  ONPEACICHHS MPOYHOCTH U
nedopMUpPyEeMOCTH MPH 0O0BEMHOM CKAaTUKU 00pasloB rabopo, auaba3a, oOCHaAMaHa U KBaplLEBOTO
crexna (cxema Kapmana B pexume 5, 15, 25, 35 u 45 Mlla GokoBoii Harpy3ku). XpynkocTb U
MPOYHOCTh  reoMaTepuaiga KOHTPOIUPYETCS  aHOMAIMSIMH  HArpy304HO-Ie(POpPMAIMOHHBIX
XapaKTepUCTHK, KOTOpBIE OTBEYAIOT IPOLECCAM YAApPHOTO pa3pylmIeHHs B pa3HBIX CTaIHsIX
nedopmupoBanus 00pasloB, l3MeHeHuEe COCTOSIHHMS BEIIECTBAa MapajUieIbHO KOHTPOIUPYETCS
METOAAaMH ONTHYECKOH (ppakTorpaduul v AIEKTPOHHONH MUKPOCKOITHH.
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PACIIPEJIEJIEHUE T'JIYBOKOI CEIZCME/I‘JHOCTI/I N CBA3b C ®POHTAMU
METAMOPOHNYECKUX ITPEBPAIIIEHNHA B ITOI'PYXKAIOUIUXCA TNIMTAX

Huxutuna M. A. (UTII3 PAH), Ponxun M. B. (UTII3 PAH; HMT'ul’ /IBO PAH),
HImaxos U. I'. (UTII3 PAH)

margarita@mitp.ru

Paboma evinonnena 6 pamxax cocyoapcmeennozo 3adanus Mncmumyma meopuu npoeHosa
semaempsicenuii u mamemamuyeckou eeoguzuku PAH AAAA-A19-119011490129-0 u
Hnemumyma mopckou eeonocuu u eeopuzuxu /[BO PAH AAAA-A18-118012290125-2.2,
npu yacmuynou noodepaicke PODHU Ne [9-05-00466

[TpoBenena craructudeckas oOpabOTKa JaHHBIX IO CPEIHETIYOMHHBIM 3€MIICTPSCEHHSIM B 30HAX
cyonykmuu CeBepHoro octpoBa HoBoit 3enanmuu, Aneyrckoro kenoba, FOro-3amannoit Snonnu,
CeBepo-BocTouHOI fAnonusi, @ununnuH u ceBepHor yactu octpoBa Cymarpa. [1o sTum pernonam
B JIUTEpaType HMMEIOTCS JOCTATOYHO IMOAPOOHBIE CeCMOTOMOTpadUYeCKUe NTaHHBIC W PACUCTHI
TIIyOMHHBIX TEMIIEPATyp, a TaKXKe T'COJIOTMYECKHE JIaHHBIC O XapakTepe ByJKaHu3ma. Hammuume
MOIPOOHBIX CEHCMOTOMOrPapUUECKUX JAHHBIX [T03BOJIMIIO MOCTPOUTH JETAIbHYIO MOJIEIb BEpXHEN
MOBEPXHOCTH TOTPYKAIONIMXCS IUIAT M pacCMaTpUBaTh PACIOIOKCHUE THIIONCHTPOB B
KOOpJMHATax I1yOMHa-paccTOSTHUE J0 BEPXHEH IpaHUIIbl MOrpyKarouieiicss mimTel. B pesynbrare
TAKOTO PACCMOTPEHHSI OBUIM BBISIBICHBI KBa3WIUIAHAPHBIE CTPYKTYPhI BBICOKOW IUIOTHOCTH
TUIOLEHTPOB CPEAHErTyOMHHBIX 3emiieTpsceHuid. [lonoxeHue 3THX CeMCMOAKTUBHBIX CTPYKTYpP
OTBEYAET OIPEJICICHHBIM PErPECCHOHHBIM COOTHOILICHHUSIM MEXKAY IaBICHUEM M TEMIIEPaTypOH,
YTO JaeT OCHOBAHHE IPEAIOJIOKUTh UX COOTBETCTBHE HEKOTOPHIM ()pOHTaM MeTramopdu3Ma WIn
MOJIIUIABJICHHUS B 30HaX CyOAyKIWU. Tem caMbIM, YAaeTcs MPEAIoJIOKUTECIFHO BBISBHTH CBS3b
MEXIy pacIlpeeiCHHEeM TITYOOKHX 3eMIICTPSICEHUU W TOJIOKEHHEM (POHTOB METaMOP(PUICCKHX
mpeBpaiieHnii B 30Hax cyonykuuu. Mcexoms w3 momydeHHeix  P-T  3aBHcHMOCTEH,
MPCANOJIOXKUTCIIBHO BBIACIAIOTCA HECKOJIBKO THIIOB pPa3BUTUA peaKHI/Iﬁ MeTaMOp(l)I/I?;Ma B
MOTPYXKAIOIINXCS TUTUTAX, MPEANONIOKUTEIFHO CBI3aHHBIX CO CKOPOCTSIMU MOTPYKEHUS, UCXOAHON
MOIITHOCTBIO U TEMIICPATYPHBIM U q)HIOI/II[HBIM PEKUMOM IOTPYKAOIIUXCA TTJIAT.
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MOJEJIMPOBAHUE ®A30BbBIX PABHOBECUII B IIOPOJIAX ITPMKOHTAKTOBBIX
OAIIMU CBIPOCTAHCKOI'O TPAHUTHOI'O MACCHUBA 11PN JABJIEHWM 1 KBAP U
TEMIIEPATYPAX 900 1 850 °C.

HoBukosa A.C., AudepbeBa 51.0., I'pamennnxuii E.H. (ceon. ¢p-m MI'Y)
novikova-a-s@yandex.ru ten.: 8 (495) 9392040

[lo pe3ynpTaTam uHccieIOBaHUS MOPOJ TNPUKOHTAKTOBOM uacTH CBIPOCTAHCKOTO T'PAHUTHOIO
MaccuBa BBIJENIEHBI 6 pa3HOCTEH MOPOJI: KBAPIL-aKTUHOIUT-XJIOPUTOBBIN CIaHel, JTUOPHUT, OUOTHUT-
aMm(puOOoNOBBIA TOHATUT, aM(PUOOI-OMOTUTOBBI TOHAIWT, OWOTUTOBBIM TPAHUT, ABYCIIOISHOU
rpanuT. C HuUMU noctasieHsl ABe cepun skcriepumenToB pu T1=900 °C u T2=850 °C, naBnenuu 1
kbOap u conepkanuu Bojabl 10 macc. %.

[Ipu mapamerpax sKCHepuMEHTa BCE IMOPOJbI MPUKOHTAKTOBBIX 30H MAacCHMBa, KpPOME TpaHUTAa,
JOCTUTIIM YCIOBHI cyOnukBuayca. B momyueHHBIX 0o0pasliax cOCTaB IUIarMoKjia3a CMELIaeTcsl B
CTOPOHY YBEIHMYEHHUS COJACPKaHU An KOMIIOHEHTa, a cocTaB amM(uOOJIOB H3MEHSETCS OT
TPEMOJIMUTOBOTO pPsiia B CTOPOHY 3JACHUT-MAPTracUTOBOrO psaa. Takke ObLTH TMOJNyuYeHBI (as3bl,
OTCYTCTBYIOIIIME B MPUPOJHBIX oOpasuax: B ToHanuTax npu 900 °C mosBUIICS OJMBHH U MUPOKCEH,
a B 6umotuToBoM rpanute — amdubdon. CoctaB HOBOOOPa30BaHHOTO paciuiaBa 0osiee KHUCIBIH, YeM
BAJIOBBII COCTAB MOPO/I.
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NHOUIBTPAIIIS MHTEPKYMYJIITUBHOI'O PACITIJIABA - BO3MOXHBI MEXAHHM3M
ITIEPEHOCA CYJIb®NIHOI'O BEIIECTBA

Huxoxaaes I'.C. ('EOXH PAH)
gsnikolaev@rambler.ru; tex.: 8(495) 939 70 03
Paboma svinonnena 6 pamkax coczaoanuss ' EOXU um. B.1. Bepnaockoeo PAH.

Ha ocHoBe aHanmm3a HaHHBIX IO COJACPKAHHIO MEIW B IMOpojaax bypakoBcko-AraHo3epcKoro
rytona (6onee 10 000 mpo6 u3 160 ckBakWH) YCTAHOBJICHO J[Ba THUIIA TEOXUMHYECKON CTPYKTYPHI
MaJIoCynb(pUIHOW MHUHEpanu3anuu. Pa3pe3sl CTPYKTYpbl TMEPBOTO THIA XapaKTePH3YIOTCS
MHUHEpaIU3aliued BCE MOIIHOCTU HM)KHEW ITAYKU JABYNHMPOKCEHOBBIX KyMYJAaTOB M IIPAKTUYECKH
OTCYTCTBHEM CYJIb(GUIOB B BBINIEICKANMX TOJIAX. BTOpoil THUN - MeIHAas MUHEpaTU3aIus
IIPUYpOYEHA K BEPXHEW YaCTU HUKHEU ITaYyKH JBYIIUPOKCEHOBBIX KyMYJIATOB, a BBILIE IO pa3pesy
cpead TOPOA 30HBI JBYNHPOKCEH-IUIATMOKIIA30BbIX KYMYJaTOB HAOJOJAIOTCS HHTEHCHUBHO
MHHCPAJIN30BAHHBIC HHTCPBAJIbI.

[TpoBeneH (PpU3MKO-XMMUYECKUN aHAIM3 W YHCICHHOE MOJCIUPOBAHHME BIUSHUS TETPOTCHHBIX
KOMITOHCHTOB pacIuiaBa Ha PacTBOPUMOCTh CyibpumaHoi (a3el. [lokazaHa BaxHasl POb KAIbIUS H
MAarHus B MPOIIECCE JTUKBAIMH/PACTBOPEHUS CYIIb(DUIHON (a3bl.

[Tpemoskena Mozaens GOpPMUPOBAHHS MAJIOCYIb(GUIHON MUHEpATH3alUY TUTYTOHA: TIOSBICHUE Ha
JUKBUAYCE KIMHOMUPOKCEHA NPUBEIO K CYIb(UIHON JHMKBAIMU ¥ (HOPMUPOBAHHIO pa3pe30B
IIEPBOr0 THMA; MPOLECChl HHPWIbTPALMM HWHTEPKYMYJSTUBHOIO paciulaBa IpU KOMIAKIUU
KYMYJISITUBHBIX TOJIII IPUBEIIH K PACTBOPEHUIO U MEPEHOCY HA COTHU METPOB BBEPX CYJIb(PHIHOTO
BEIIECTBA, C (POPMHUPOBAHUEM PA3pPE30B BTOPOTO THIIA.
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TEPMOJVHAMWYECKHNE CBOMCTBA BJIIEAUTA Na;Mg(SOs)2-4H,0 U JIEOHUTA
K2Mg(S0O4)2-4H,0

Oropopaosa JLIL, I'punenxko FO./1., Buracuna M.®D.,
Meabuakona JI.B., Kcenodounros JI.A. (ceon. ¢p-m MT'Y)
logor@geol.msu.ru ren.: 8 (495) 939 13 49

XapakTepHbIMH MHMHEpaJaMUd COJIEBBIX MOPCKHMX OTJIOKEHHH Ha 3emiie SBIAIOTCS OnEénuT
(actpaxanut) u neoHuT. Cpenu ABOWHBIX cynbpaTHbIX coneld ¢ katmoHamu K, Na u Mg onu
CUMUTAIOTCA Ba)XHBIMU TPEACTABUTEISIMHU CYJIb(ATHBIX MHUHEPAJIOB JAPYTUX IIJIAHET C BBICOKUM
coliep>kaHueM cepbl. M3yueH oOpasern; Onémura W3 OTIOXKEHUH coyieHoro o3epa baii-Illareip
(Actpaxanb, Poccust), TMarHOCTUPOBAHHBIN peHTreHorpaduueckuM, MUKpo3oH10BbIM, MK- n KP-
CTIIEKTPOCKONMYECKUMH MeToaaMu. OrpeaesieHie SHTaIbINA 00pa3oBaHust OJIEANTA MPOBEACHO HA
BBICOKOTEMIIEPATYPHOM TEIJIONPOBOAIIEM Mukpokanopumerpe Tuana-KanbBe «SETARAM»
(dpan1ys) ¢ UCTIONB30BAHUEM TEPMOXMMHUYECKOIO IIMKJa, BKIIOYAIOLIEr0 pacTBOPEHUE MUHEpalla
U COCTaBISIOIIMX €ro KOMIIOHEHTOB - OKCHIOB U THAPOKCHAOB. JICOHUT SBISETCS KaUEBBIM
romMoJioroM Oi€nuTa ¢ OIM3KOM KPUCTANTMYECKOW CTPYKTYpOil. DHTANBIUA 00pa3oBaHUs JICOHUTA
OLICHEHAa Ha OCHOBAHHWM pPE3YyJIbTaTOB pACTBOpPEHHUs H3ydeHHOro Onénurta. OLEHKY 3HA4YeHUU
CTaHJIAPTHBIX SHTPOIMI IPOBOAMIN C YUETOM YCPEIHEHHBIX 3HAUEHUMN 3HTPOIUHN, NPUXOISAIINXCS
Ha KaTHOHBI M AHMOHBI B TBEPJBIX BEIIECTBAX, W AHTPONMMMHOIO BKJIaga TUAPAaTHON BoOAbL. C
ucronp3oanueM Bemuund S°(298.15 K) u modyueHHBIX B HacTosmeil paboTe JHTANBIIHIA

oOpa3zoBaHMs ObUIM PACCUUTAHBI 3HAYCHUS AfGE'?I (298.15 K) 6némura (—3385 + 13 kJk/MOJb) H
neonuta (—3466 £ 13 xJx/Mob).
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SHTAJIBIINS OBPA3OBAHUS DTTPUHTUTA CasAl2(SO04)3(OH)12-26H20

Oroponosa JLIL., I'punenko F0./1., Buracuna M.®., MeabuakoBa JI.B. (zeon. ¢h-m MI'Y)
logor@geol.msu.ru ren.: 8 (495) 939 13 49

OO6pazoBaHue >TTPUHIUTA B LIEMEHTHOM KaMHE — OCHOBHOM KOMIIOHEHTE OETOHa, ONpeeioneM
€ro J10JIOBEYHOCTh, IPUMEHEHUE ITTPUHIUTA /Il aHHOHHON UMMOOMIM3ALMM TSDKEIIBIX METaIOB
IpPU OYKHCTKE CTOYHBIX BOJ, a TaK)K€ KayeCTBE HAKOMMTENS TEIUIOBOW SHEPTUU CTUMYIHPYIOT
u3yueHue (PU3NKO-XMMHUYECKHUX, B TOM YHCJIE€ TEPMOJWHAMHYECKUX, CBOWCTB 3TOTO MHUHEpaa.
O6pazen; srrpunruta (Kypyman, KOAP) Obul umcciemoBaH MeTogaMH PEHTICHOCTIEKTPAIbHOTO,
PEHTIeHOTPAPUUECKOTO U TEPMUYECKOT0 aHAIM30B, HHPPAKPACHOH CIIEKTPOCKONUH TOTJIOMCHHS U
CHEKTPOCKONUM KOMOMHALIMOHHOTO  paccessHus. [lomyueHHble  pe3ynbTaThl  HOJATBEPAUIIN
COOTBETCTBHE  H3ydaemoro oOpasima  orrpunHruty  coctaBa  CasAl2(S04)3(OH)12-26H:0.
Kanopumerpuueckoe uccienoBaHue ObLJIO BBIMOJIHEHO HAa MHUKpokanopumerpe Tuana-Kanbse
METOJIOM BBICOKOTEMIIEpATypHOU KaJopuMeTpuu pactBopenus B paciuiase 2PbO-B20s npu 7=973
K. I[Tony4yeHHOe 3HaYeHHE SHTANBIINKU 00pa3oBaHus, paBHoe -17548 + 49 k/[x/Monb, cornacyercs ¢
pe3ynbratamu eauHCTBeHHOU pabotel P.b. Ilepkunca u C.B. ITanmepa 1999 roga, monydeHHBIMU
U3 JaHHBIX U3yYEHHS PACTBOPUMOCTH CHHTETHYECKOTO aHAJIOTa STTPUHTHTA.


mailto:logor@geol.msu.ru

BECOMIII - 090
TEPMOJUHAMMWYECKHE CBOMCTBA MUHEPAJIOB I'PYIIIIbI KOITMATIUTA

Oroponosa JLIL., I'punenko F0./l., Buracuna M.®., Meabuakoa JI.B. (zeon. ¢h-m MI'Y)
logor@geol.msu.ru ren.: 8 (495) 939 13 49

[IpoBeneHa oleHKa 3HAYEHWIH SHTPOIHMA, SHTAIBIUNA U dHepruil [ mb60ca oOpa3zoBaHUs MUHEPATIOB
KOIHMAMKMTOBOM Tpymmsl: Kynpokomuamuta CuiooFel],[SOals00(OH)2.0020H20, deppukonuanura

Fel:,Feit,[SO4l6.00(OH)z2.00°20H20, IIUHKOKOTIHATHTA Zn1.00Fe3 55 [SO4ls.00(0OH)2.0020H20,
COOCTBEHHO KOIHUAIuTa ((beppoxonnanma) FelgoFedng [SO4]600(0OH)2.00°20H:0,
AIFOMHUHOKOITHAITATA Alos7Feit, [SOals.00(OH)2.0020H20, MarHe3uOKOMHAINTa
Mgz1.00Fe3 5, [SO4l6.00(0H)20020H20 1 kanbumokonuanura CarooFe? 5, [SOs]e.00(OH)2.0020H20.
Bemnunnbl ArH 5 (298.15 K) Gbuii 1mosydeHbl IyTeM Tepecuera 3KCHepI/IMeHTaJ'IBHBIX JAHHBIX TI0
pacTBopeHuio npupogHoro odpasia amomunokomuanuta AlosoFed s, [SO4ls.03(OH)1.05°19.54H20 na

MOJICKYJISIPHBIE MacChl KOMHMAIUTOB TEOPETUYECKUX cOcTaBOB. OLIEHKY CTaHAAPTHBIX SHTPONUN
OpOBOIMWIM TIO0 MeTony JlaTumepa ¢ HCHOJB30BAHMEM YCPEIHEHHBIX 3HAYCHHUW OSHTPOIHH,
NPUXOMAIINXCS Ha KaTUOHBl M AQHUOHBI B TBEPIBIX BEIIECTBAaX, M SHTPOINHMIHOIO BKJaga BOMBI.
HaunbGomnee TCPMOANHAMHUYCCKHU YCTOI>'I‘IHBI)IM B IpynIic sABJIACTCA KaJbLOMUOKOIIUAIIUT, 06J1a11a}01111/1171
Hanbosiee OTPULATENbHBIM 3HaYeHHeM dHeprun ['166a obpasoBanus u3 s1eMenToB (AfGY,(298.15

K) = -10194 + 58 x/I»/M0IIb); HAMMEHEe YCTONIUBBIM ABJseTCs KynpokonuanuT (AtGY,(298.15 K)
=-9657 + 59 kJI/mob).
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SKCIEPUMEHTAJIbHOE U3YUYEHUE PACIIPEJAEJIEHUA Cd, Mn 1 Se MEXY
I'AJIEHUTOM U COAJIEPUTOM

Ocamuunii B.O., Yapees /1.A., Hexkpacos A.H. (MOM PAH),
HeBaeB B.A. (ceon. p-m. MT'Y), ®oxuna C.U. (I'Y «/Jyonar)
v.osadchii@iem.ac.ru; tein.: 8(49652)25849

Buvinoaneno npu ¢punarncosoii noooepoicke PH® Nel9-77-00087

C uenpl0 W3yYEHHs BIUSHHASA TEMIEPAaTypbl W (DYTHTHBHOCTH CEPbl HA paclpelesicHHe |
PacTBOPHMOCTh MPHUMECHBIX KOMIIOHEHTOB B PYIHBIX MHHEpajaX HAaMH ObLIM CHHTE3HPOBAHBI
CPOCTKH KpHCTAIOB raneHuta u chamepura npu 780°C B pacruiaBax cCojiei TajJoreHHUIOB
(NaCI/KCl). B kauectBe MCTOYHHMKA NpuMeceii B muxty mobasmsiuce CdS, MnS wmu PbSe.
[MTonyueHHbIE KPHCTAUIBI AHATM3MPOBAIMCh HA CKAHUPYIOMIEM OJJICKTPOHHOM MHKPOCKOIE ¢
BOJIHOAMCIIEpCHOHHBIM criektpoMeTpoM INCA Wave 700. TlosiydeHbl cieayromye 3HaYeHUs
KOHCTaHT pacnpenencHus chanepur-ranennt: Kpt® = 3.62, Ko™ = 6.94 u Kp* = 0.033. D1n
3HAYEHUSI XOPOINO COMVIACYIOTCS C BEJIMYMHAMH, ONPEAEICHHBIMH Ha 00pasiax, MOJy4eHHBIX
JAPYTHMH HCCIIEI0BATEIIAMHU «CYXHUM» CHHTE30M U CHHTE3MPOBAHHBIX THAPOTEPMAIIBHO.
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CUHTE3 METACTABWUJILHOM ®A3bI AgTes 1 EE YCTOMYMBOCTE B ITPUPOJHBIX
YCJIOBUAX

Ocanguuii E.I'., IloasikoB B.b., Ocagumnii B.O. (MM PAH)
euo@iem.ac.ru; rex.: 8(49652) 2 58 49
Buinoaneno npu ¢ounarncosoui noooepoicke PODU 6 pamkax nayunozo npoexma 18-35-00302

Temrypun cepebpa AgTes (HoBbiii Munepan lingbaoite) ObLT CHHTE3UPOBaH M3 3JICMEHTOB, B COCY/IE
BBICOKOTO ra3oBoro jaeiieHust (Ar) omxurom mpu temneparype 473K, naBnenuum 0.65 I'Tla u
skcrounmeit 10 cytok.  CTpykTypHbIe  mHapaMeTpbl  ObUIM  ONPEIENEHBl  METOAO0M
nonHonpoduiIbHOTO aHanm3a (MeTon PuTBenwbia): a=8.6528A, ¢=5.2783A, V=342.240A3,
ITpocrpanctBennas rpymnmna R3m(H), ctpykrypHbiii Tun o-mononuii. Takke mMeTonoM PurBennaa
ObUTO ycTaHOBJIEHO, 4T0 AQTEes, HAXOAUBIIUIICS B TEPMETUYHON EMKOCTH B TEUYCHHE TPEX MECSIICB
JacTUYHO pa3naraetcs Ha Ags T es (stiitzite) U aIeMeHTapHBIN TELTyp.

JByx(daznas mexanmueckas cmech AgTes+Te (mompHOEe oTHOmeHue 1:1) mcmonp3oBaiach B
KauecTBE MOJIOXKUTEIHLHOTO 3JIEKTpoaa (crucreMa o0pasiia) B TBEPAOTEIBHOM 3IIEKTPOXUMUYECKON
sTYEHKe

(—)PtJAg|RbAgals| AgTes, TelPt(+) ¢ RbAgsls TBepabim snektponuToM ¢ Ag'-celneKkTHBHOM
IIPOBOAMMOCTBIO. B KauecTBe OTpULIATENBHOIO 3JEKTpoja (cUcTeMa CpaBHEHHS) HUCIIOJIb30BAJIOChH
grcroe cepebpo. BJC >MeKTPOXUMUUECKON SUYEHKH HEMOCPEACTBEHHO CBs3aHA C BUPTYaJIbHOMN
xumuaeckoi peaknuein Ag+3Te=AgTes u sBnsieTcs GyHKIUEH TEMIIEPATypPhl U JaBICHHUS.
DAEKTPOXUMHUECKHUE U3MEPEHHS MPY BHICOKOM JAaBJIEHUU MTPOBOAMIUCH METOOM U30TEPMHUUECKHIX
CeUCHW — TMpPH 3aJaHHOW TEMIlepaType CTYINEHYaTo W3MEHSUIOCh JaBlieHHe aprona. U3
noiydeHubix E(T,p) mamubix ompexmerneHa sHeprus ['m66ca obOpazoBanus AgTes kak GyHKIHS
temneparypsl (KenpBuH) U naBinenus (0ap) 1 pacCYUTaHbl CTAHJAPTHASI SHTPOIINS U SHTAIIBITHUS:
Aq;G1p AgTes/d-molt =-21469 + 132.98-T — 21.958-TIn(T) + 1.775-p

S%(AgTes, 298.15 K) = 177.09 J-Kt-mol?

AHO(AgTes, 298.15 K) = —14973 J-K't-mol*?

[Ipu HopManbpHBIX ycnoBusx AgTes sBiaseTcs: TepMOIMHAMUYECKH METaCTaOMIbHOM (pa3oii.
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OCOBEHHOCTHU KPUCTAJIJIN3ALIMA BA3AJIbTOBOI'O PACITJIABA 1P YMEPEHHbBIX
HABJIEHUAX BOJOPOJIA (ITPEJJBAPUTEJILHBIE PE3VJIBTATEI).

IMepcuxos I.C., bByxtusipos IL.I'., Hlexaenna M.J{. (MOM PAH)

persikov@iem.ac.ru; ten.:8 (49652) 25058

Paboma evinonnena 6 pamxax memvr Ne 2 HUP HOM PAH npu ¢unancogoti noooepoicke
IIpoepammol Ne 8 Ilpesuouyma PAH.

Baxmusie mpobnemsl nuddepenuuaryu Marm, GopMupoBaHHE CaMOPOAHBIX METAJUIOB U MPOLECCHI
pynooOpa3oBaHusi B 3eMHOH KOpe, BCE 4Yallle CBSI3BIBAIOTCS C AaKTUBHBIM y4acTHEM Boaopojaa. B
HacTosmed pabdoTe TMOJy4YeHbl HOBBIE OSKCIEPUMEHTAJIbHBIC MAaHHBIE 10 KPHUCTAILIM3AIHUU
0a3aJIbTOBBIX PacIIaBOB IpH BBICOKUX TemriepaTypax (1100-1250 °C) u maBnenusix Bogopoaa (10-
100 MIIa), xoTopbie TPOSCHSIOT BO3MOXXHYIO POJb BOJIOpOJa B MPOLIECCaxX, MPOTEKAIOIIUX B
0a3aIbTOBBIX pAaCIUIaBaX B 3€MHOM KOpe M TpPU BYJIKaHU3ME B CHIBHO BOCCTAHOBHUTEIIBHBIX
yenosusx (f(O2) = 10 %), B kpucTammm3anyoHHBIX SKCIIEPUMEHTAX YCTAHOBJIEHO, YTO COCTABHI
KPHUCTAJUIOB (OJIMBUHOB, KIIMHOIMPOKCEHOB U IJIATMOKIIA30B), 00Pa3yIOIIUXCS B AKCIICPUMEHTE 10
KPUCTAJUTM3alMM PacIUlaBa MarHe3WMajlbHOro Oa3anbTa IO/ JABJICHHWEM BOJOpPOJa, OJIM3KO
COOTBETCTBYIOT COCTaBaM KPHUCTAJUIOB JIABOBBIX TOTOKOB CEBEpPHOTo MpopbiBa ByikaHa Toibaunk
Ha Kamuatke. DTOT pe3ynbTaT MOXKHO pacCMaTpuBaTh KakK SKCIEPUMEHTAJIbHOE MOATBEPKICHUE
y4acTHs BOJIOPOJIA B BYJIKAHHUECKOM TIpoIiecce.
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CUCTEMA Na;C0O3-CaCO3-MgCO3 ITPM1 3 11 6 I'TIa

IMon6opoanuxos U.B., llankuii A.®., Apedpnes A.B. (MUI'M CO PAH, HI'Y),
Jluracos K. 1. (M®B/] PAH)

podborodnikov@igm.nsc.ru ten.: ten.: 8 (383) 373-05-26 (100.826)

Paboma evinonnena npu noooepaicke PODOHU (npoexm Ne 20-05-00811)

Cucrema Na;CO3—CaCO3—MgCOs wucciemoBana npu 3 uw 6 ITla c wucnomp3oBaHuEeM
MHoromnyaHcoHHoM TexHuku. [Ipu 3 I'Tla cucrema nmeer BoceMb IPOMEKYTOUHBIX COECIUHEHUI:
Mg-conmepxkamuii - Na,Cas(CO3z)s Oypbankutr, NaxCaz(CO3)s, Mg-moprur NaCax(CO3)s,
Na>Ca(CO0s)2 uuepepent, NasCa(COz)3, Na:Mg(COz), siitenut, mosoMuT U oborameHHbiii Ca
noinomMuT. CucreMa MMeeT TSITh TPOWHBIX MEPUTEKTUYECKUX TOYEK M OJMH MUHHMYM IUIABJICHUS,
pacnonoxkenubiii mpu 850 °C um  52NaxCO03-48(Cao.e2Mgo.38)CO3. MuHUMYM IUIABJICHUS
NPEJCTAaBICH HBTCKTHKOW, KOTOpas KOHTPOJHPYETCS peakiield, MpH KOTOPOH OXJIaKICHUE
pactuiaBa mpuBoAWT K oOpazoBanuto moptuta, NaxCOs u siitenura. [Ipu 6 I'Tla cucrema mmeer
ATk TpoMexkyrounbix coenuHenuit: NaxCas(COz)s Oypobankur, NaxCaz(COs3)s, NasCa(COa)s,
Na:Mg(COz3); sitrenut u gotomut. CrcTeMa UMEET IMATh TPOHHBIX MEPUTEKTUK U OJIHY IBTEKTHKY,
pacnonioxkennyto npu 1050 ° C u 48Na2CO3-52(Cap,75Mgo,25)CO3. DBTEKTHKA KOHTPOJIUPYETCSI
peakimel, MpU KOTOPOW OXJaXICHHWE pacilaBa NpuBOAUT K obOpasoBanuio NarCaz(COaz)s,
Nas;Ca(CO3)3 u siirenura. Hanmnune Toibpko oaHoW 3BTeKTHKH mpu 3 u 6 I'Tla, ykaspiBaeT Ha
BO3MOYKHOCTh (DPaKIMOHHON KpPUCTAJUIM3ALMK HHU3KOIIEJIOYHOTO JOJOMHUTOBOTO paciljiaBa B
CTOPOHY HATPOJI0JIOMUTOBOTO pacIljiaBa.
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BJIMAHUE Na 1 K HA PEAKLINIO KJIMHOITMPOKCEHA C MAT'HE3MAJIBHBIM
KAPBOHATOM IIPU 3 u 6 I'Tla IPUMEHUNTEJIBHO K INTABJIEHWUIO CUCTEMBbI
[MEPUJIOTUT-CO:

IMon6opoanuxos U.B., llankuii A.®., Apedpnes A.B. (MI'M CO PAH, HI'Y),
Jluracos K. 1. (M®PB/] PAH)

podborodnikov@igm.nsc.ru ten.: 8 (383) 373-05-26 (100.826)

Paboma svinonnena no cocyoapcmeennomy zaoanuro UI'M CO PAH

[InaBnenue nepronuta B ynpomieHHoW cucteMe CMAS-CO; KoHTpoiHMpyeTcs peakiuen
CaMgSi20Os (Cpx) + 2MgCOs (Mgs) = CaMg(COs), (L) + Mg:Si2Os (OpX). JlanHas peakius
obecrieunBaer nepepacnpenencHiue CaO W3 CHIMKATHOH YacTH CUCTEMbI B KapOOHATHYIO, 4YTO
NPUBOANT K OOpA30BaHMIO JIOJIOMHUTOBOTO paciutaBa mpu | > 1350 °C HMccnenoBanue Oonee
CIIOKHBIX cUCcTeM moka3ayo, uto npucyrcrBue NaxO um KO Moxker MOHMKATh TeMIEpaTyphl
comuaycoB kapOoHatuzupoBanHoro sepmoiuta Ha 200-300 °C. OxHako cyOconuaycHbie (a3sl u
KOHKPETHBIC PEaKIMH, KOHTPOJIMPYIOIIUE IUIABJICHHE, OCTAIOTCS HEU3ydeHHBIMH. PaHee MbI
NPUCTYIWIA K M3YyYCHUIO JaHHOW NpPOOJIEMBbI MyTEeM HMCCIIEJOBAHUS PEaKIUil KIMHOMUPOKCEHA C
MarnesuanbHbIMH Kapbonatamu npu 6 I'Tla (Shatskiy et al., 2017). B nactosiueii pabore Mbl
MPOJIOJDKMIM 3TO HcciienoBanue npu 3 ['Tla. Pe3ynpraTel okasanu, uto npu cootHorreHusx Na/Al
u K/Al > 1 naBieHre KOHTPOIUPYETCS COOTBETCTBYIOMIMMHU 3BTeKTHKamMK B cucremax Na;COs-
CaC03-MgCO3 u K>C0O3-CaCO3-MgCO3 (Podborodnikov et al., 2019a,b; Arefiev et al., 2019a,b).
ITpu Na/Al < 1 Na,O xoHieHTpUpyeTcss B oMdaluTe U HE OKa3bIBAET CTOJb CYIIECTBEHHOI'O
BJIMSTHHS Ha TEMIIEpaTypy COJUIYcCa.
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MOPOOJIOTMYECKHE U CTPYKTYPHBIE OCOBEHHOCTU AHOPTO3MTOB U3 30HBI
MAJIOCVYIJIb®HUJHOMU SIT-MUHEPAJIM3AIIMN B MOKO-JOBBIPEHCKOM MACCHUBE

Mmennubin U.B., Apuckun A.A. (zeon. ¢p-m MI'Y, 'TEOXH PAH), Kopoct /1.B.,
Xowmsik A.H. (zeon. p-m MTI'Y), Psizannes K.M. (F’EOXH PAH)
lotecsi@gmail.com; Ten.: +7(916)9765141

Buvinonneno npu ¢punarncosoii noooepoicke PH® Ne 16-17-10129

C momompl0 peHTreHOBCKOH KommbioTepHoil Tomorpaduu (KT) Obim M3ydeH aHOPTO3UT W3
I'maBHoro DIII'-puda Josbeipena. [lepBuunbie uccienoBanus npoBoauinck Ha ckanepe PKT - 180;
Ha OCHOBAHMHU STUX JAHHBIX OBUTM HAMEUYEHBI 30HBI JUIA OoJiee MEIKOMAacIITaOHOTO H3y4YeHHS,
KOTOpbIe ObIM OTCHATHI Ha MuKpoToMorpade SkyScan-1172 c pazpemenuem 3,1 u 4,4 Mkwm.
KpynHoMacmitabHasi cheMKa MO3BOJIMIIA BBISIBUTH OOOTAIllEHHBIE CYIb(QHIaMH yYacTKH, a TaKKe,
BIIEPBbIE JUIsl MOAOOHBIX aHOPTO3UTOB, - KarjeoOpasHyto cyinbduanyto riolyny. Pesynsratel KT
HCIOJIb30BAJNCH I aHallu3a paclpeleieHusl cyiabpuia, a TakKe BbIICIEHUS OTAEIbHBIX
BKJIIOYEHUH, MJICHTU(UIMPOBAHHBIX KakK BKpaljieHus MuHepanoB IuiatuHounos (MIID). B
pesynpraTte aHanu3a AaHHbIX KT ams atux 00pas3noB ycTaHoOBieHa cialas CBSI3aHHOCTh
cynabbuaHoro Bemectsa (13.7%), makcumanbhas (~18%) B oOpasie ¢ cynbdumnoit kamieit. s
3TOro ke oOpas3ma XapakTepHO Oosbliee KoimudecTBO pasmep 3epen MII. Anamm3 KT-
n300pakeHU 1MoKa3an, 4To B OOJBIIMHCTBE CIy4yaeB OHHM INPHYpOYEHBl K pedpaM Cynb(puIOB, a
TaKXKe pacIioiararoTcs Mo nepudepuu cynbGuaIHon rao0yinsl, HIMEIOMEeH TuaMeTp oKoio 4 Mm. OTa
rino0yna Obula pacnuiieHa Ha 6 yacTeil, U3 KOTOPBIX ObUIM M3TOTOBJIEHBI IIALIKU, U OTCHATBHI MX
MaHOpaMbl B OTpaXeHHOM cBere. JlambHelmmas oOpabotka QoTorpaduii mo3BonMiIa OIEHHUTH
MIPOIOPLIMK OCHOBHBIX CyNb(PuaHbIX ¢a3: Tpowtut - 35%, kybanut - 39%, nenrnanaut -21% u
xalpkonuputr ~5%. Hcronb3ys MUKpPO30OHJIOBBIE aHaIW3bl JJS JaHHBIX (a3, Obula MoJyyeHa
OIIEHKA BaJIOBOTO COCTaBa Bcel cynbhumanoi rmodymsr (Mac.%): S — 35%, Fe — 47%, Co — 0.4%, Ni
— 6.5%, Cu — 11%. Takoii coctaB cynb(huaa 0OTBEYAET BEHICOKOMEIUCTHIM CYIb(QHUIHBIM PACTBOPAM
crabmibHbIM Tpu Temmneparypax Huxke 900°C (Tsujimura, Kitakaze, 2004). OTo moaTBepxaaroT
MUHEpAJIOTUYEeCKUEe HAOMIOJAEHUS: JJI1 Kaluld TUIUYHBl CTPYKTYphl pacnajaa Cyib(QHUIHOTO
TBEPJIOTO PacTBOpa, B BUJIE JIaMelleH, CIOKEHHBIX KYOaHUTOM, MEHTIAHIUTOM M XaJIbKOIMPUTOM,
HaxoJsmuxcss B TpounuTtoBoll Matpuue. IlonoOno pesynapraram KT? npu MUKpPO30HIOBBIX
UCCIIEIOBAHUSIX - YCTAHOBJIEHO, YTO CyibpuaHOE 000COOIEHHE acCOLMUPYeT € KPYIHBIM
KpUCTAJIJIOM  KJIMHOMMPOKCEHAa,  KOTOPbI  MpeACTaBiIsieT  OTHOCHUTEIHHO MO3/HIO0
uHTepcTULMaNbHY0 ¢a3zy. Ilo pesynpratam HaOMIONEHUH MOXKHO CcJlieNaTh BBIBOJ, 4YTO
(GOpMHpOBAaHUE OTHOCHUTEIBHO KPYIHBIX CyOHM30METPUUYHBIX TIJ00Yd MPOUCXOIWIO TPH
3aMlOJIHEHUU CYNb()UIHON )KUIKOCTBIO MOPOBOTO MPOCTPAHCTBA AAKYMYJIYCHBIX aHAOPTO3UTOB -Ha
MO3JHEH CTaAuu MX KPUCTAJUIM3alUMU, a HE MPU MUIPAlMU CYJIb()PUIHBIX Kaleidb B CHIMKaTHOM
pacrjiaBe, KaKk YCTaHOBIJIEHO B HHU3axX JOBbIpeHcKoM kamepbl (ITmenunsH u ap., 2018). O6 stom
CBUJETEIHCTBYET HU3KOTEMIIEpATypHas CyJib(HIHAs acCOLMAIUs U TECHAs acCOLMaLUs CyJIb()UI0B
C KJIMHOIUPOKCEHOM - ITPOJYKTOM KPUCTAJUIM3ALMN OCTATOYHOT'O CHIIMKATHOIO PacIljiaBa.



BECOMIII - 097

D®OCDAT-KAPBOHATHASL CUCTEMA C  ®TOPOM, DKCIIEPUMEHTAJILHOE
WCCJIEJJOBAHUE.

Pacc U.T. (HTEM PAH), lImynosuu K.U. (MM PAH)

rass@igem.ru; Tein.: 8 (499) 230 84 22
I'paum PODU Ne 20-05-00008 a

[IpoBenensr nBe cepuu ombiToB B razoctare mpu 500 MIla u 1000°C. Oxna — ¢ mepeMeHHBIM
orromenneM NaPOs u CaCO3 u mocrossiuabM KosmuecTBOM NaF. [IpoaykTel onmbITOB M3 cMecel ¢
orHomenueM P20s/CaO(CO2)>1.7 cocrost wu3 Na-pochaTHOro crekiaa, C  BBICOKHMMHU
koHreHrpauusamu ZrOz, TiO2, Nb2Os u kpucramios amatuta, oboramennbix REE. Bo Bropoi
CepHUH KCII0JIb30BaHbl 2 cocTaBa U3 nepBoi, ¢ oTHomeHneM P20s/CaO(CO2) B HCXOIHBIX CMECSIX
0.25-0.40, ¢ momyyenumem 3akaieHHoro Ca-kapOoHaTHO-(pocaTHOTO pacmiaBa € BBHICOKUMH
koHmenrpauusamu REE, u uucto comoBeix o6ocoOmenuit ¢ ZrOz, TiO2, Nb2Os, 6e3 REE, uto
BBIXOJWT 32 PaMKHU 3BTEKTHKH COJa—/IBOMHON KapOoHaT. BO3MOXXHO, 3TO pe3ynbTaT BHINAJCHUS
n30bITKa COJBI U3 OCTATOYHOIO paciijiaBa. JTa cepusi ObLIa MpoBe/ieHa MPU TeX Ke Mapamerpax ¢
nepemeHHbIM KonnyectBoM NaF. IIpoxyktel ombiToB mpu NaF = 40-56 Mr cocTosT U3 BUIUMO
HecMecuMbIX comoBoro u Na-Ca-kapbonaTHo-(hocdaTHOro pacraBo. [Ipy MeHbIIEM KOJTUYECTBE
NaF B mcxomubix cMecsx oOpasoBanmuch 3akaneHHbIH Na-(ocdaTHo-CymecTBeHHO KapOOHATHBIHN
pacmnaB u dassl Na-Ca docdara. Bo Bcex ammynax NpHCYTCTBYIOT IyCTOTHI, YKa3bIBAIOIINE Ha
Hasmyure cBoOoHOro CO2. 3aBUCUMOCTH BIMSHUS F Ha HadM4Yue peAKNX DJIEMEHTOB B 3aKaJICHHBIX
pacriaBax Her.
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BAJIEHTHOCTDH BOJIb@PAMA B I'MIPOTEPMAJIBHBIX PACTBOPAX I10
OKCIIEPUMEHTAJIBHBIM U PACUETHBIM JJAHHBIM

Peabkun A.®. (UM PAH)
redkin@iem.ac.ru; Ten.: 8 (496) 522 58 52
I'paum PODU Ne 20-05-00307 u I'3 Ne AAAA-A18-118020590151-3

DKCIEPUMEHTAIBHO HCCIIEA0BaHa PacTBOPUMOCThL cuHTeTHdeckoro (epoepura FEWOs mpu 400-
500°C, mnaBnenun 20, 25, 40, 50 u 100 MIla, fO2, coorBercTBytomieit Ni-NiO (NNO), Fez0s-Fe;03
(HM) Oydepam, B pactBopax, comepxkamux 0.7 = 8.9 mKCl, u KHCIOTHOCTH, KOHTPOJIUPYEMOM
KBapIl-MHKPOKIIMH-MYCKOBUTOBBIM OydepoM. YcranosieHo, uto MW 3aBucut ot MCl, T u fO2 u
usmensiercst ot 1-1074-0.05 mosp-krt H20 B 0.7 mKCl 10 0.01-0.15 mons-krt B 8.9 mKCI.
TepMonvHaMuyeckue BBIUMCIEHHUSA, BbiModHeHHble npu P=100 Mlla, mnokasamu, 4ro
npeobsagaromumMe yactuiiaMu Bodbdpama B pactBopax KCI-HCI u fO,=fO2 (NNO) moriu ObITh
gactuel W (V, VI): WO3z", HWO,", HW207 mipu 500°C 1 HWO4, Ws016% nipu 400°C. Pacuersr
MOKA3bIBAIOT, YTO OC&XIEHUE BoJb(PpaMa U3 THUIPOTEPMAIBHBIX PACTBOPOB IPOUCXOIUT B
pe3yabTaTe MX B3aWMOJICHCTBUS C BMELIAIOIIMMH TOPOAAMH, COACPKAIIMMHU TOJEBBIC INMATHI U
OKCH/IBI JKeJIe3a, a TAK)Ke MIPU UX OXJIAXKICHUU.
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KOPPEJIMPOBAHHOCTH MUKPOSJIEMEHTHOI'O COCTABA HA®TUJIOB 1
KAYCTOBHOJIMTOB C XUMUYECKUM COCTABOM PA3JIMYHBIX 'TOPU30HTOB
3EMHOI KOPbI 1 BUOTEI

Ponxun M.B. (UTII3 PAH, HIIHI PAH)
rodkin@mitp.ru; temn.: 8 (926) 324 95 75
I'panm PODU Ne 19-05-00466

[To nanHBIM 00 MHKpo31eMeHTHOM (MD) comepkaHUM Pa3TUYHBIX HAPTUIOB M KayCTOOMOIMTOB
MPOBEACH aHAIM3 Koppemsiuuu ux MO cocraBa cO CpeHHMM XMMHYECKMM COCTaBOM BEpXHE,
CpeAHeW W HIDKHEW KOHTMHEHTAJIbHOW KOphl M OWOTHL. BrIsiBIeHO enumHOOOpa3me XapakTepa
KOppeJIMpOBaHHOCTH MO cocTaBa IJIMH, YIJIEH, FOPIOYMX M YEPHBIX CIAHLEB U PACCEIHHOIO
opranmueckoro BemectBa (POB). s a3Toil rpymnmbel XapakTepHa Oojiee BBICOKash CBS3b C
XMMHUYECKUM COCTaBOM OPTaHMYECKOro BEIIecTBa U 0oJiee TeCHask KOPPENSIUSI C COCTaBOM BEpXHEH
KOHTUHEHTAJIbHOW KOpbl. [Ipyryro rpynmy cOCTaBiSIFOT —ac@aibTbl, OWUTYMBbI, CMOJHUCTO-
acganbTeHOBbIE KOMIIOHEHTHI HE(TH; OTYACTH TakKe KepUThl. [ 3TOH Tpymmbl XapakTEpHbI
HanOosee BBHICOKAS CBSA3b C XHMHYECKHM COCTaBOM HIDKHEH KOHTHHEHTAILHOU KOpBI " OoJee
ciabasi KOppesslus ¢ COCTaBOM OpraHMYecKoro BemiecTBa. [IpoMexyToyHOe MOJOKEHUE MEKIY
STHUMHU TPYIIAMH, CO 3HAYUTEIBHBIM pa3z0dpOCOM MapaMeTpoB, 3aHMMaioT Hedrtu. [lomyueHHBIE
B3aMMOCBSI3M XOPOULIO COIVIACYIOTCS C paHee MPEJI0KEHHOW aBTOPOM MOJENbIO, UYTO YCIOBHEM
npeoOpazoBanus POB B HedTh siBIsieTcs mepepaboTKa OCaJOYHBIX TOJI] BOCXOJSIINM ITOTOKOM
ryOuHHBIX (prrou0B. BBIBOA O BBHICOKOW POSM BOCXOASIINX (IIFOMAHBIX MOTOKOB COTJIACYETCs C
pe3yabTaTaMl WHTEPIPETAMA CEHCMHYECKOTO PEXHMMa B OOOOIIEHHONH OKPECTHOCTH CHIIBHOTO
3eMIIETPSICEHUS.
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MKOHUTOBBIN JINKBUJTY CHbI TEPMOBAPOMETP-KOMITO3UTOMETP J1JIS1
JIMATIAB0HA COCTABOB PACITJIABOB OT MATHE3MAJIbHBIX BABUTOB /10
JALIUTOB

Pomanosa E.C., Konrtes-/IBopuukoB E.B. , berukos [.A. (ceon, ¢p-m MI'Y)
Katrin.s.romanova@gmail.com; ten.: 8 (495) 93949 16

K HacTosmeMy BpeMeHH pa3paboTaHbl TEPMOJIUHAMUYECKHE, TOTYIMIMPUIECKUE U SMITUPUUECKIX
MOJIETIM, TIO3BOJISIOLIME IIPEACKa3blBaTh KPUCTAIM3ALMIO OJMBUHA, IIparvokias3a, aBIruTa,
OPTOIUPOKCEHA U PYAHBIX MUHEPANIOB (Cy/Ib(UIbl, XPOMIIIUHEINU/bI, MATHETUT U WIBMEHUT). [l
MOJICIIMPOBAaHUSI PaBHOBECHS B 0a3UT — TUNEPOA3ZUTOBBIX CHCTEMaxX OCTaJOCh BBIBECTU
TepMOOAPOMETP-KOMITO3UTOMETP IS MUKOHUTA.

N3 6a3p1 gannbix Lepr 3.0 u UHOOPEKC 6bu10 n3BneueHo 250 “cyxux” 3akajJOYHBIX ONBITOB (U3
Hux 51 BbicokoOapHbIi 10 40 KO6ap), XapaKTepU3YIOLUIMX COCTaBbl COCYILECTBYIOLINX MUKOHUTOB U
pacIIaBoB.

B pesynbrate npopenaHHoil paboTel, Oblia pa3paboTaHa cHcTeMa YpPaBHEHHH NMKOHUTOBOIO
TepMOOapOMETPa, C BHICOKOW TOUHOCTHIO ONMKMCHIBAIOLIEI0 PABHOBECUE C CUJIMKATHBIM PacIlIaBOM B
IIMPOKOM JIMana30He COCTABOB, TEMIIEPATYp, JaBJICHUI U JIETy4eCcTH KUCIOpOa.

[Tonmy4yeHHbIE JIMKBHIYCHBIE TEPMOOAPOMETPHI BIIEPBbIE TIO3BOJISIIOT MPEACKA3bIBATh COJIEPIKAHUS B
COCTaBe NMUXOHUTOB HE TOJIBKO TJIAaBHBIX OKCH/IOB, HO M BTOPOCTENEHHBIX KOMIOHEHTOB (TiO2,
Al203, MnO, Naz0, Cr203).


mailto:Katrin.s.romanova@gmail.com

BECOMIIT - 101

OCOBEHHOCTHU KPUCTAJUIM3ALINUA A3 B BBICOKODTOPUCTOU MOJEJILHOM
I'PAHUTHOU CUCTEME IIPU ITOHM)KEHWN TEMIIEPATYPBI OT 700 10 400 °C 1
JABJIEHUU 1 KEAP

Pycak A.A.(F'EOXHU PAH), lllexuna T.U., Anpepbena 51.0., 'pamennuxuii E.H.,
3unoBneBa H.I'. (MI'Y), XBocTtukoB B.A. (UIITM PAH), KoreabuukoB A.P. (UM PAH)
aleks7975@yandex.ru, t-shchekina@mail.ru; Tem.: +7 (495) 939-20-40

Paboma evinonnena npu ¢punancosoii noooepoicke PODU (npoexm Nel6-05-0089)

[TpoBeneHa cepusi SKCIIEPUMEHTOB B BBICOKO(TOPHCTON MOJeIbHOM rpanuTHON cucteme Si-Al-Na-
K-Li-F-O-H npu rtemneparype 700, 600, 550, 500 u 400 °C u naBienuu 1 kOap. OmbIThI
MPOBOAWIMCH HAa YCTaHOBKE BBICOKOro razoBoro gasinenus (YBI'Z) B  wuHCcTHTYTE
skcniepumentanbHor muHepanorun PAH um. JI.C. Kopxkunckoro. [lokazano, 4To mpu mOHMKEHUN
TeMreparypbl usMeHstorcsi Qazosbie oTHomeHuss B cucrteme. [Ipu T=800 °C u P=1 u 2 xbap
paBHOBECHBbIMH (hazaMH SIBJISIOTCS anmtoMocwinkaTHblid (L) u amomodTopuansii coneBoit (LF)
pacaBel U Bomublid (Guromn (Fl) mpu comepkanumm Bomel ~10 Mmac.%. Ilpu mOHMKEHUH
temneparypsl 10 700 °C mpoucXOOUT 4YacTH4YHAs KpHUCTAJUIM3AlMsl COJIEBOIO paciulaBa ¢
00pa3oBaHUEM KPYIHBIX KpHCTAUIOB amomMopTopunoB (kpuonura - Crl u KpuoauTHOHHTA),
KOoTophele, mpakThuuecku, He cogepxar P3D. Ilpu T=600 °C u P=1 kbap u3 anroMOCHUIMKATHOTO
pacmiaBa  kpucramuszyercss kBapl (QtZ) u paBHOBECHME CTAaHOBUTCS CIEIYIOIIETO BHUA:
L+LF+Crl+Qtz. Ocrarounslii COJICBOM pacIuiaB, KOHICHTPHPOBABIINI OONBIIMHCTBO P30,
coxpansierca BIoTh A0 T=500 °C u P=1 x6ap. [Tpu T=500 °C u P=1 kbap u3 aqoMOCHINKATHOTO
paciyiaBa KpUCTAJUIM3YIOTCS KBapll M (TOpcoaepKaluii alfOMOCHIMKAT, KOTOPBIA 10 BHEUTHUM
MpU3HAKaM U XUMUYECKOMY COCTaBY CONOCTABUM C MPOTOIUTHOHUTOM. Takxke ObUTH MOCTaBICHBI
ombitel mpu 400 °C m 1 xOGap. Ilo mpeaBapuTenbHBIM JaHHBIM B TPOIYKTAaX OIBITOB €IIIe
COXpaHseTCs aJTIOMOCHIMKATHOE CTEKJIO, KOTOpPOE, MO-BUAMMOMY, HaXOAUTCS B METacTaOMJIbHBIM
COCTOSIHUH.
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[TEPBOITPMHIUITHBIE PACUETHI ®A30BbIX COOTHOLIEHUN B CUCTEME Fe-P ITPA
BBICOKUX JABJIEHUAX

CararoB H.E., banaes M.B., I'appomkun I1.H., Uuep6aes T.M. (UI'M CO PAH),
Jinracos K. . (U®B/] PAH)

sagatinho23@gmail.com; ten.: 8 (952) 940 32 47

Paboma evinonnena npu noooepacke PH® Nel7-17-01177

Ha ocHOBe nepBONPUHIMITHBIX PACUETOB B paMKax TEOPUH (PYHKIIMOHANIA TNIOTHOCTH U aJITOPUTMOB
Mpe/icKa3aHusl KPUCTAUIMYECKUX CTPYKTyp ObulM ompezaeneHbl BO3MOKHbIE (a3bl ¢ochuio
’Kenesa, crabuibHble ipu PT-ycnoBusix sapa 3emuu. [Ipenckazana Hoas moaudukanus FeP-P21/c,
crabwibHas Beime ~ 75 I'Tla. Ycranosneno, uro FeoP co cTtpykTypoil ammabormaHuTa sBIsSETCS
crabuinpHOU (ha3oii B o0acTH HU3KUX Temmepatyp npu atMocheprnom nasiernu. [Ipu 750 K ona
npeBpaliaercs B CTpyKTypy Oappunrepura. [lepexon ot FesP co ctpykrypoii mpeiibepsura k FesP-
Cmcm nabmromancs npu 27 I'Tla, a rparuma ¢a3oBoro nepexo/ia MouTH U300apudecKas, 9To TaKKe
COIJIacyeTCsl C AKCIEPUMEHTATbHBIMU TaHHBIMU. COTJIaCHO MONy4YeHHBIM pe3ynbrataM, FesP u FeP
TEPMOJMHAMHUYECKH CTaOWIIbHBI IIPU JaBleHUsAX BHyTpeHHero sapa 3emuu u 0 K, Torna kak FesP

cTabunm3upyercs B OTHOUIeHUH pasznoxeHus: FesP — Fe + FeyP npu temmneparypax Boie ~ 3200
K.
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TEOPETUYECKOE UCCJIEAOBAHUE OPTOKAPEOHATA KAJIBIIMA ITPU PT-
ITAPAMETPAX MAHTHUHU 3EMJIN

Cararosa /[.H., Caratos H.E., I'appromkun I1.H.,

Mankuiit A.®. (MHI'M CO PAH, Hosocuoupck), JIuracos K.J\. (UDB/] PAH, Mockea)
d.sagatoval729@gmail.com; tem.: 8 (961) 871 17 84

Paboma evinonnena npu noooepacke PODU No2(-03-00774

B pamkax Teopuu (yHKIMOHATA IIOTHOCTH C TOMOIIBI0 METOAA CIy4aiHOH BBIOOPKH HpOBEIEH
MOUCK CTPYKTYp opTokapOonara kanbius, Ca,COs4. IIpu nmaBnenun 10 I'lla oOHapykeHa HoBas
crpykrypa Ca,CO4-Pnma, sHeprerndyecku BBITOJHAs OTHOCHTENIBHO paHEEe IMpeacKa3aHHOU
CaxC0O4-P2:/m. Atombl yriepoma B HaiimeHHoi Hamu crpykrype Ca,COs-Pnma  oxpyskeHsl
YeTBIPbMS aTOMAaMH KHCIOPOJAMH M 00pasyioT m3oiupoBanHbie rpynmsl COs*-Terpasmpos.
CaxCO4-Pnma crabumusupyercst oTHocuTenbHO uzoxumuyeckoit cmecu CazCOs+CaCOs Boime 13
['Tla mo xpaiineit mepe 10 100 I'Tla u coxpansier CBOIO CTaOMJIBHOCTh B UHTEpBasie Temiepatyp 0-
2000 K. CormacHo mpoBEeACHHBIM pacyeTaM (DOHOHHBIX IUCIEPCHOHHBIX KpPUBBIX, HOBas (asza
OpTOKapOOHaTa Kajbllusl JWHAMUYECKH cTabuibHa mnpu JnaBieHusx Boime 10 [Tla u He
3aKaNMBaeTCs MpH cOpoce IaBiIeHUs 10 aTMOC(HEPHOro MPU HU3KUX TeMIIEpaTypax.
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COPBLIMA KAPBOHMIIA TUIATHUHBI HA YIJIEPOAE KAK ®AKTOP
PYTOOBPA30BAHUMA

Canosa T.I1. (UM PAH), Cumaxkuun A.I'. (MM PAH, H®D3 PAH),
HlanomnukoBa O.10. (HOM PAH), Twtionnuk O.A. (F’EOXH PAH)
salova@iem.ac.ru

PactBopumocTs miatunbl Bo ¢uronge CO-CO2 npu P=200 MIla u T=950°C yBenuumBaeTcs ¢
poctom conepxkanus CO ot mpumepHo 15 ppm npu Xco=6-10 m01.% g0 150 ppm npu Xco=20-30
Mon.%. B okcnepumentax c¢ wucrounukoMm ¢mouga MgC.04 HawanbHoe coaepxkanue CO
coctaBisier 50 Mom.%, 9YTO MHOrO OOJbIIE PAaBHOBECHOW KOHIICHTPALUHU, KOHTPOIUPYEMOIt
oydepom CCO. B pesynbprate nucnponopimonupoBanus CO obpasyercs creknoyriepos. Bamosoe
coJiep’KaHue IJIATHHBI II0CJIE OMbITa B NEPUKIIA30BON MaTpULE, TOKPBITOW YIJIEpOJIOM, COCTABISAET
ThICSIUM ppm. B 3TH 3HaueHUs BHOCAT BKJIAJ MEPEOTIIONKEHHAs] B XOJ€ HKCIIEPUMEHTa IJIaTHHA, a
TaK)K€ 3arpsA3HEHHE 3a CYET MEXAHWYECKOW KOHTaMUHAIMU. YCTaHOBJEHO, YTO NpU ObICTpOi
n300apuyecKo 3aKanke KapOOHWJ IUIATUHBI YaCTHYHO COXpAHSETCS Kak 3akanovHas (asa.
CopepxaHue 3aKaJOYHOM IUIATUHBI B MEPHUKIIA3-yIJIEPOJHON MaTpHIle, pacCTBOPUMOW B all€TOHE,
cocraBisier 2000-3000 ppm, uro orBewaer koddduuuenty oboramenus ne menee 20 (30). B
COOTBETCTBHHM C ATHM 3HAUYCHHEM IPH COJCPKAHWW IUIATHHBI BO (QIIIOMAE TOpsiaka S5 ppb B
yriaepoaHoii (rpaduroBoit) Matpuiie ee Oyaer oxoino 0.1 ppm.
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OKCIIEPUMEHTAJIBHOE NCCJIEAJOBAHME ITPOIECCA CUEHUTU3ALIMU TTI
I'HEMCOB HA ITPUMEPE MACCHUBA MATUAITAJIA, KOMIUIEKC JIUMIIOIIO, IOAP

Cemwruna H.E. (ceon. p-m MI'Y), Cadgonon O.I'. (UM PAH)
Nata-me98@mail.ru; ten.: 8 (916) 818 97 77
Paboma evinonnena npu noooepocke epanma PODPHU Nol6-05-00266

MaccuB Manunanana umeer Bozpact 2,01 mupa. ner, pacnosaraercsi B LleHTpanibHON 30HE
Kommnekca Jlumnono, B Tomme TTI raeiicoB Omnpueits. Llens paboTel — HcciaenoBaTh YCIOBUS
o0pa3oBaHMsl CHEHUTOB JTOFO MaccHMBa B XOJ€ TMpollecca CHEHUTHU3MAIMHM, CXOXHM C
rpaHUTH3ALMEH, HO C HMHBIM COCTaBOM COJIEBOM KOMITOHEHTHI ¢uronga. TepMoauHaMHUYecKOe
MOJICIIMPOBAHUE C TOMOIBI0 TporpaMmHoro komiuiekca PERPLE_X mo3Bommio ycTaHoBUTH
ycioBust popmupoBanusi cueHuUToB (Temreparypbl 800-850°C u maBnmenus 5-8 kbap), a Tak ke
J0Ka3aTh, YTO BEYIIYI pOJib IpU (HOPMUPOBAHMM W3 THEMCOBOI accolMalud B CHEHUTOBYIO
WUrpaeT aKTUBHOCTh KaJIMEBOW CoOCTaBisitoniel Bo (mroune. JlaHHbIE TE€OXUMHHM TOKa3aJn
TEeHETUYECKYI0 B3aUMOCBS3b MEXJy THeilicamMu U cueHuTaMu. bblna mocraBieHa cepus
skcnepuMeHToB Ha YBJl ¢ BHyTpenHum HarpeBoMm B UOM PAH npu p=6 x6ap, T=850°C na 10
CYTOK, B KaUY€CTBE MCXOJHBIX MAaTEPHAIOB UCIIOJIb30BATUCH IUINHAPUYECKHE (hparMeHThl THEHCOB
u cMmecu miaBesieBoit kucnotel ¢ KCl u NaCl mis 3amanus ¢uonna. B pesynbrare SKCIepuMEHTOB
yIajaoch BOCIPOM3BECTH AaCCOIMALMIO KIMHOMHUPOKCEH + THUTAaHUT B XOJE peakuui
TUTAHCOIEPIKAIIEro OMOTHUTA C KBAPIEM U TUIarMOKJIa30M, HHUIIMUPOBAHHBIX (DIFOMIOM.


http://www.expmin.igc.irk.ru/ru/user/reportview/574699
http://www.expmin.igc.irk.ru/ru/user/reportview/574699
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TJIOBAJIBHBIN CYBIYKIIMOHHBIN OCAJIOK (GLOSS): TEPMOJMHAMMNYECKOE
MOJAEJIMPOBAHUE U SKCIIEPUMEHT B 3AKPBITBIX 1 OTKPBITBIX AMITYJIAX

Cepawk A.A. (UM PAH), Ilepuyk A.JL., 3unosbeBa H.I'. , Illyp MLIO. (zeon. ¢h-m MI'Y)
almor@iem.ac.ru; 8(496) 522-5853
Paboma 6vina evinonnena npu purnarcosoti noooepacke PODHUNe 16-05-00495

CocraB cpeaHecTaTucTHUECKOro cyoaykimonnoro ocaaka (Global Subducting Sediment, GLOSS)
IIMPOKO HCHOJB3YETCSI B TIEOXHMMHUH, SKCIEPUMEHTAJIBHOW TETPOJIOTMM U B  IETPOJIOro-
TEPMOMEXaHUUYECKOM MOJIeIMpOoBaHuM. B naHHOM paboTe MpOBOAMIOCH CPAaBHUTEIBHOE U3YyUCHHE
nopomkoB GLOSS mpu T=750-900°C u P=29 ITla B OTKpBHITBIX H 3aKPBITHIX aMITyJax.
ITomy4yeHHble 3KCIIEpUMEHTANbHbIE JAaHHBIE CPABHUBAIKMCH C PE3yJIbTaTaMU TEPMOJUHAMUYECKOIO
MOJIETUPOBaHUsl (Pa30BbIX PABHOBECUH, BBIIOJHEHHOIO C IOMOILBIO MPOrPaMMHOTO KOMILIEKCa
PerpleX 1u1st TOro ’*e XMMHYECKOI'O COCTaBa.

B nponykTax onbeIToB 00eux cepuii oTMedaercsi xopouee cornnacoBanue P-T ycinoBuil miasieHus,
IPUCYTCTBUE TpaHaTa, kKapOoHaTa, kuaHuTa, gas3sl SiO2 u penrura. Bo Bcex ombITax ¢ OTKPHITHIMU
amIyjgamMl IOIUPOKO pa3BUT oMQanuT, a B 3aKpPBITBIX TOJbKO B omneite npu 750°C.
Tepmoaunamuueckoe monenupoBanue st GLOSS, B yclOBHSX 3aKpbITOM CUCTEMBI, XOPOLIO
BOCIPOU3BOJUT HKCIEPUMEHTAJbHbIE JIaHHbIE 110 BOJAHOMY COJUAYCY U CTaOMJIBHOCTH
OOJIBIIMHCTBA MMHEPAJIOB, IOKa3bIBas COKpALIEHHE COAEp)KaHUS oMmdalura IMpU IOSBICHUU
pacmnaBa. MIMeHHO 3TOT 3((deKT, CBS3aHHBIM C MOBBIIICHHBIM JaBICHHEM BOJHOTO (uonaa B
3aKpBITOM cHucTeMe, HAOMI0NAeTCcs B 3aKPBITBIX aMIlyjax. TepMOJIMHAMMUYECKOE MOJAEIMPOBAHUE
MIPE/ICKA3bIBAECT TAK)XKE IIOJIHOE pa3joKeHUue KapOOHATOB B cia30e mpu yclaoBUsX "ropsyeil”
CYOJLyKIIMH, HO 3TO HE NOATBEPIKIACTCS NOTYUEHHBIMU YKCIIEPUMEHTAIbHBIMU JAHHBIMU.


mailto:almor@iem.ac.ru
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KP-CIIEKTPOCKOIINA CUHTETUYECKOI'O Ga, Ge-COAEPXAIIEI'O TYPMAJIMHA T1PU
JABJIEHMAX J10 20 I'TIA

CerxoBa T.B., CnuBak A.B. (UDM PAH), HectepoBa B.A. (ceon. ¢p-m MI'Y, HIM PAH),
3axapuenko E.C. (HOM PAH), ymaposckuii 1.10. (zeon. ¢h-m MI'Y),

banuuxkwuii B.C., byoimkosa T.M. (UM PAH)

setkova@iem.ac.ru; ren.: 8(496)5225847

CuHTeTHYeCKHI TypManuH ¢ conepxkanueM 9,4 mac.% Gax03 u 10,1 mac.% GeO» uccnenoBanu npu
napiennun 1o 20 I'Tla meromom KP-cnektpockonuu. [laBiieHWe c€031aBajgoch amnmapaToM C
anMa3HeiMi  HakoBaibHsIMH (cpega NaCl). B pesynbrate, 00paOOTKH CHEKTPOB, BBIAEICHBI
Han0oJiee MHTCHCUBHBIE NMUKH W MOCTPOCHBI TPEHBI MX CMEIICHHS B 3aBUCUMOCTU OT JIaBJICHHUS.
HaGmomaercss oO0mmasi 3aBUCHMOCTB CIBUTA KOJICOAHW B CTOPOHY OOJBIIMX YacTOT TIpHU
MOBBIIICHUH AaBiieHus. [ koneOanuii B odmactu 700 cm?, npu nepexone ot aasieHus 15,12 I'lla
Kk 17,64 T'lla HanpaBieHre TPEHAA MEHSETCS C MOJIOKHUTEIHHOTO HA OTPHUIATEIIbHBINA, YTO MOXKET
CBUJIETEIBCTBOBATh O CTPYKTYpPHOM Iepexone B cTpykrype Ga, Ge-coaepkailero TypMajiuHa B
3TOM JIHAIla30HE TaBIICHHUIA.


mailto:setkova@iem.ac.ru
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PACYET CEPIIEHTUHM3ALINN OJIUBUHA. BEPUOUKALINA PABHOBECHO-
KUHETUYECKOUW MOJIEJIN

Cuakuna E.C., Muponenko M.B. (I'’EOXH PAH), lloasikos B.b. (MM PAH)
SidkinaES@qgeokhi.ru; tein.: 8(499) 1375040
Paboma evinonnena npu noooepocke epanma PODOU Ne 19-05-00865

Ha ocnoBe 6a3 mannpix u nporpamm GEOCHEQ_M u GEOCHEQ_Isotope BwImoIHEHBI pacyeTsl
IIPOTEKAHUsl XUMUYECKUX B3aUMOJCUCTBUI BO BPEMEHU B 3aKPBITOM CUCTEME «BOJHBIA PacTBOP
0.495 M NaCl u 0.0194 M NaHCO3 + omuBun (F091)» mis 200 u 320°C u masnerus 350 Gap.
CooTHoIIIEHnEe Macc pacTBOpa U MOPOJIbl, BHIOPAaHHBIE TEMIIEPATyphl U AaBJICHHE, COCTAB M pa3Mep
3epeH OJMBMHA, COCTAaB BOJHOTO pacTBOpa, a TaKXke JUIMTEIbHOCTh B3aWMOJAEUCTBUMN
COOTBETCTBYIOT 3KcmepuMmeHTaMm, omnucanHbiM B (McCollom et al., 2016; McCollom, 2016).
Pe3ynbTraTthl pacyeToB COMOCTaBIEHBI C pe3ylbTaTaMu SKclepuMeHTOB. HoBooOpazoBaHHas
MUHEpaJIbHAsl acCOIManus, KaKk M B OKCIEPHUMEHTaX, MpPEJCTaBICHAa BBHICOKOMArHe3WaIbHBIMU
CeprieHTUHOM Hu OpycutoMm, mMarHetutoM M npu 200°C MOAYMHEHHBIM KOJIMYECTBOM MAarHe3WTa.
PaccuuTanHas CKOPOCTh CEPIICHTUHHU3AIMY OJMBHHA OJIM3Ka K AKCIICPUMEHTAIBHOM.


mailto:SidkinaES@geokhi.ru
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KPBOHWJIbI INTATHUHBI, ITOJIYYEHHBIE TTPU P=200 MIIa U T=950°C, 110 JAHHbIM
PAMAHOBCKOW CIIEKTPOCKOITNH

Cumaxkuun A.I'. (MM PAH, HD3 PAH) , Canosa T.I1., bonnapenko I'.B. (MM PAH),
HUcaenxo C.U. (UI'" YpO PAH), llanomnukosa O.10. (UM PAH)
simakin@iem.ac.ru

[Tnatuna pearupyer npu T=950°C u P=200 MIla ¢ CO ¢ ob6pa3zoBanuem kapOoonmia. Coaepkanue
KapOOHUIIa BO (IIIOWIC MEHBIIE BEIMYUHBI €T0 JIETY4eCTH JSKcTpamnoiupoBaHHoir g0 T=950°C,
no3tomy Iipu Beicokux PT mapamerpax xapOoHmI Kak ¢a3a orcyTeByeT. HacThb ero copOupyercs Ha
YIIEPOJHON U OKCHAHOM MaTpHIax, o0paszyromuxcs B Xoae skcrepuMenTa. [Ipu ObicTpoii 3akanke
KapOOHUJI YaCTUYHO COXPAHSIETCS MPHU TEPMUUYECKOM Pa3JIOKEHUU NP MOHMKAIOLIEMCS JaBJICHUU,
4TO TOATBEPXKIAeT 3akajmouyHas (asa ¢ IUTATHHOW pacTBOpuUMas B aneToHe. Hamu u3ydyeHbl
PamaHoBCcKkue cCHeKTphl KapOOHUIIBHBIX KOMIUIEKCOB IUIATHHBI, cOpOMpoBaHHBIX Ha MQO wu
crexnoyriepoae. [lo crenenu 3aBucumoctu pactBopumoctd miatuibel B CO-CO2 oT naBneHus, a
TaK)K€ COTJIaCHO MHOTOYHWCIICHHBIM HCCIIEIOBAaHUSM KapOOHMIIA IJIATUHBI MpH aTMochepHOM
JIABIEHUN 3TOT KOMILUIEKC IIPEAIONOKUTENbHO uMeeT coctaB Pt3(CO)s®. PamaHOBCKHE CIIEKTpHI
COEIMHEHHH, COPOMPOBAHHBIX HA YTIIEPOJE, Yepe3 HECKOJIbKO THEH NpuOBIBaHHMS B KOHTAKTE C
aTMocdepoid, yKa3bpIBalOT Ha Mpolecchl OkucieHus, Juausg CO oTBeYaeT ero XuMcopOIuu Ha
wiatune. B kommekcax Ha MgO (chemka cpa3y mocie omnbiTa) MPUCYTCTBYET JIMHUA KOHIEeBoi CO
co BenMuMHO# ciura Kak B Pt3(CO)s?, HO oTcyTcTByeT muuus MocTKoBoi# CO.


mailto:simakin@iem.ac.ru
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PACIIPEJEJIEHUE KPUCTAJUIOB OJIMBUHA W3 UI[YHI/ITOBOPI CEKIINN ﬁOKQ—
AOBBIPEHA 110 PASMEPAM: CBA3b C TEOXMMHUEN 11 BOSMOXHON JTMHAMUKOU
KYMVIJIYCHOU KA

Coooae C.H. (ceon. ¢p-m MI'Y), Byxapes A.10., Apuckun A.A. (ceon. ¢p-m MI'Y, TEOXH
PAH), TapkBunu C. (Ynuueepcumem Iluzovt, Umanus)

ssn_collection@bk.ru; resn.: +79104693347

Buinonneno npu ¢hunarncosoti noooepoicke PH® (epanm Ne 16-17-10129)

[IpencraBieHbl pe3yabTaThl KOJIUYECTBEHHOTO M3YYCHUS paCIpeIeICHUs KPUCTAIUIOB OJMBHHA IO
pasMepam U3 TyHHTOBOI cekumu Moko-J{oBbipeHckoro Maccusa. (Ariskin et al., 2018) onpenenniu
B HIKHHX 500 M pa3pesa (BKIIOYAIOMMX HU3BI AYHHUTOBOW CEKIIMH) MPUCYTCTBHE JBYX THIIOB
T€OXMMHUYECKH POACTBEHHBIX HadalbHBIX MarMm 3anucanHoe B FEO-MQO tpengax. OHu oTBEYarOT
paBHoBecuio ¢ FO88 u F086 u temmeparypam 1290°C~1200°C. IlokazaHo, 4TO OTIMYUS MOPOJ]
MIPOU3BOJHBIX OT MPOJBHHYTOW W MPUMUTHBHOW MarM MOKHO HAOJIOJAaTh M B KOJMYECTBEHHBIX
XapaKTePUCTHKAX CTPYKTYphl. B HW)KHEH 4YacTH JYHUTOBOW CEKIIMM HAKJIOH JIOT-JTMHEHHBIX
YYaCTKOB (YHKIIMHU pacIpeesieH!s] KPHUCTAIUIOB OJIMBHHA 00Jiee MOJIOTHH 11t 0oJiee MPOJBUHYTOM
MarMel. [Ipu 3TOM, 00€ TOMYJSAIUHM TMPEACTABIISAIOT COOOW pacmpeesieHHe XapaKTepHOE s
MHTpATEIUTYpUUYEeCKUX BKparuieHHUKOB. Ha BeicoTe 200M OT OCHOBaHMS pa3pes3a Ha pacrpeieieHuu
HAYMHAIOT CKasbiBaTbcs d(dekTb npeObiBaHuss B JIOBBIpEHCKOW Kamepe - YKPYIHCHHE U
M3MeHEeHHs (OpPMBI pacrpeieieHns, TOSBICHNE XapakTepHoro «ropba». Haunnas ¢ 350-400m stn
3¢ GEKTHI MPOSBISIFOTCS BO BCEH BBIMICIICKAIICH TOJIIIE TYHUTOB. MICKIIIOUCHHE COCTABIISCT y3Kas
3oHa 500-550M, rtne wnHaOmromaercs OWMOIATBLHOE pacHpenesieHne, KOTOpPO€ 3alucaio  aKT
BHEIpEHHsI 00JIee TOPSTUCii MOPIUU MarMbl B OTHOCHTEIBHO XOJIOIHYIO KYMYJTYCHYIO KaIly.
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YPABHEHHME COCTOSIHMS U TEPMOJUMHAMUNYECKUE CBOMCTBA FPEMUTA
Coxoaosa T.C., loporoxynen II.U. (413K CO PAH)

sokolovats@crust.irk.ru, Tem: 8 (3952) 511680
Paboma evinonnena npu ¢punarcosoii noodepsicke PODOU Ne 19-77-00031

daza CaSiOs co crpykTypoii BaascTpomuTa (MuHepan opeitut cormacuo IMA; Brenker et al., 2018)
BIIEpBBIC Oblila OOHApy)KEHAa B BHIE MHUKPOBKIIOYEHHS B IPUPOJHOM anMase B pabore [Joswig et
al., 1999]. PaBHOBecHe BOJJIACTOHUT—OPEHUT MCCIICAOBAIOCh MHOIMMHU aBTopamu [Essene, 1974,
Gasparik et al., 1994; Akaogi et al., 2004; u ap.], 0MHAKO HECMOTPSI HA CXOXKECTh CTPYKTYp IBYX
nosumMopdubix Moaupuranuii CaSiOs, WX OTHOCHTENbHAs CTA0WIBLHOCTH JO CHX IIOp HE
ompexaeneHa. TakuMm 00pa3oM, HaJIEKHOE OMHCAHME TEPMOJUHAMHYCCKHX CBOWCTB OpeiHTa, Kak
oxHol 3 ycroiuuBsix (a3 CaSiOz B obmactu maBnenwmii g0 12 I'Tla u temnepatyp a0 1600 K,
uMeeT OOJIbIIOe 3HAYCHHE I TJyOMHHOM MUHEpaIorud. B pamkax TepMOIMHAMHYECKONH MOCIN
u3 Hamux pador [doporokymern u ap., 2015; Sokolova et al., 2018] Ha ocHOBE CBOOOIHOM 3HEPTHH
I'enpMrosbia ObUIO  MOCTPOCHO  ypaBHEHHE COCTOSHHS OpeduTa HM  pacCUyUTaHbl  €ro
TePMOJUHAMHUYECKHE CBOWCTBA TpH 3adaHHbIX P-T mapamerpax. PaccumranHbie mapameTpsl
ypaBHeHUs cocTostHUS cnenytomme Up = —1651.4 KI[)KMOJIL'l, Vo =37.8 em®monnt, Ko =79 I'Tla, K'
=4,k=500=952K, 002 =280 K, mp=mz2=7.5,y0=0.745, f = 1, y» = 0, ap = 20.8*10°K1, m
= 1. B nokiane OyayT o0CyxaaThbcs AeTaau pacuera u ¢pa3oBbie cooTHoIIeHus B cucteme CaSiOs.
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BKIITOYEHN A [TOJIMMUHEPAJIBHBIX [ICEBJIOMOP®O03 110 AM®UBOJIY B OJIMBUHE
VJIBTPAOCHOBHBIX INIYTOHUYECKUX ITOPO/] (YUTKOMCT, IOAP)

CoJgooBa WL.IL., FOnosckan M.A. (M['EM PAH)

solovova@igem.ru

Paboma evinonnena npu nooodepacke epanma PODPHU Ne 18-05-00291,

ananumuyecKue Uccied08aHUus YacmudHo nposedensl 3a cuem cpeocms memul 0136-2019 0014

B omuBune ynerpamadutoB maccuBa YutkomcT (FKOAP, BymiBenba) u3y4eHbl MOJIMMUHEPATbHBIC
BKJIIOUEHUS, pa3Mep KOTOPBIX JOCTHTaeT IOJIOBUHBI pa3Mepa MHUHepaia-xo3suHa. BxiroueHus
UAMOMOP(HBI, HMEIOT (GOpPMY BBITAHYTHIX pPOMOOB M  XapaKTEpPHU3YIOTCS crenu(uyeckoi
CTpykTypoil. Ha rpanune ¢ onMBHHOM pacmonaraeTcss cronOyaras KaiimMa, CJIOXKeHHas
MPOPACTAHUEM  MEIKOKPHCTAIMYECKUX OpPTONMPOKCEHAa W ONMBHHA. Ha  BHYTpeHHIOIO
MOBEPXHOCTh KalMbl HapacTaau wuauomMopdHbie 3epHa ampubona u, pexe, OPTOMUPOKCEHA.
Ampubon oTBedaeT mapracuty, siapa oboramieHbl T102. IleHTpasibHble y4acTKH OOpa3OBaHHA
3allOJIHEHbl  30HANBHBIM  (DJIOTOMMHUTOM, adbOUTOM, TEKTOJIUTOM, COAAIUTOM, IECOJIUTOM,
kapoonarom, Cl-amatutom, cynsduaamu. B ogrom ciaydae onpenenen Cu+Ni craB. OneHEHHbIH
BaJIOBBIM COCTaB XapakTepu3yercs BblIcOKUMHU KoHIeHTpauusmMu MgO, CaO, mienoueld u neTyyux
KOMIIOHEHTOB. Mop(oyiorusi BKIIOUEHHUH, MX BHYTPEHHEE CTPOCHHME, HAXOIKH BO (HJIOrOmuTe
PEJIUKTOBBIX 3€pEH PEaKIMOHHO 3aMEeNIeHHOTo amM(puboiia, OTCYTCTBHUE CBSI3U MEXIY COCTaBaMu
HOBOOOPA30BaHHBIX MHHEPAJOB C MHHEpajJaMH TIOpPOJAbI, a TakKe NPOCTPAHCTBEHHOE
COCYILIECTBOBAHUE C IMO3JHUMH BKJIIOYeHHsIMH BoccTaHoBieHHoro ¢uronna (CHs N2, Hz, H20,
rpadUT, MarHe3WT, JIM3apIUT), MO3BOJSAIOT pAcCCMaTPHUBAaTh HW3YyUEHHBIE OOpa30BaHHs Kak
nceBAoMOp(o3bl 3amonHeHus. VX MuHepanorusi Mpeanoiaraet BO3ACWCTBUE Ha KCEHOIHUTHI
am@uboa ¢IronI0-HaCHIIIEHHOTO BRICOKOIIEIOYHOTO pacIiaBa KOPOBOTO T€HE3HCa.


mailto:solovova@igem.ru

BECOMIII - 113

OKCIIEPUMEHTAJIbHAA MOJEJIb OBPA30OBAHIAA HAHO®A3HOI'O
METAJIJDIMYECKOI'O XEJIE3A B PEI'OJIMTE JIYHBI

Copoxun E.M. (FrEOXH PAH), I'epacumoB M.B., 3aiiues M.A. (UKH PAH),
lep6axos B./. (zeon. ¢p-m MI'Y), PazanueB K.M., Kpamennnnukon C.II.,
SAxosiaes O.U., Cmora E.H. (T'EOXH PAH)

egorgeochim@ya.ru; ten.:89039632826

OpHMM M3 MPU3HAKOB «KOCMHYECKOTO BBIBETPUBAaHUS» Ha JIyHE, a 3TO ACCTBHE COIHEYHOTO BETpa
1 MHUKPOMETCOPUTHOU OOMOApIUpOBKH, sABJsieTCS (popmupoBaHue B perosure JIyHbl HaHO(A3HOTO
MeTammndeckoro skenesa (np-Fe®), HaGmomaeMoro B KOH/EHCATHBIX IUIEHKAX HA IOBEPXHOCTH
MHUHEPAJIBHBIX 3€PEH PErojiuTa W B CTEKJIAX arrjlOTHHATOB. B cTaThe OMMCHIBAIOTCS PE3yiIbTaThl
MMITYJIbCHBIX JIA3€PHBIX JKCIIEPUMEHTOB, HMMHUTHPYIOIIUX MHUKPOMETCOPUTHBIN «yxap» IO
0a3aIbTOBOIM MHIICHHU. B pacIutaBHBIX MPOAYKTaX «yaapa» OOHapy>KEHbl HAHOTJIOOYJBI XKele3a,
CTPYKTYpUPOBAaHHbIE B IIEMOYKH, MapKHUPYIOIIME, MO BCEH BUAMMOCTH, (PPOHT INPOXOKICHHUS
YIapHOH BOMHEI. DKCIEPUMEHTH HAMMISAAHO MoKaszanu, uTo np-Fe® moxer dopmmpoatecs Ges
y4acThsT BOCCTAHOBUTENSI - HMMIUIAHTHPOBAHHBIX HMOHOB BOJIOPOJIa COJHEYHOTO BETPA, a TAKKE
MUHYS TIPOIIECC KOHJICHCAIINH JKeJle3a U3 YIapHO-00pa30BaHHOTO Mapa. AHAIOTUYHBIC [IETTOYCUHBIC
cTpyKTYpsI U3 np-Fe® HabmoaaMCh B NMITAKTHOM CTEKJIE JIYHHOTO PETOJIHTA.
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OKCIIEPUMEHTAJIBHOE NCCIIEJOBAHUE PEAKIIMN JOJIOMUTA C
KIIMHOITMPOKCEHOM B CUCTEMAX CaMg(CO3),+NaAlSi2Os+CaMgSi2Os ITPU 3 U 6 I'Tla

CrenanoB K.M., lllaukuii A.®., [Tonoopoauuxos U.B., Apednes A.B. (MI'M CO PAH, HI'Y),
Jinracos K. . (U®B/] PAH)

stepanov@igm.nsc.ru ren.: 8 (383) 373-05-26 (106. 829)

Paboma evinonnena no cocyoapcmeennomy 3adanuro UMI'M CO PAH

Tpancnopt yriepoja B MaHTHIO 3€MJIM OCYIIECTBIISICTCS] TIOCPEIACTBOM CYONYKIIMH KapOOHATOB B
coCTaBe TUAPOTEPMAaIbHO M3MEHEHHBIX OKEaHWYEeCKUX IUIUT. YacTUyHOE IUIaBJIEHHWE 3TUX IUIUT
OTpeieNIIeT KOJUYECTBO W TIYOMHY MOTPYXEHHS YIJIepoJa M COMPOBOXKIAETCs 00pa3oBaHUEM
KapOOHaTHBIX paciuiaBoB. [Ipennonaraercs, 4To 3TH pacIuIaBbl UTPATH BaXKHYIO POJIb B MAHTHIHOM
METacoMaro3e M TEHEpaluh KUMOEpPIMTOBBIX MarM, a Takke o0ecrneynBali 00pa3oBaHHE
MPUPOAHBIX anMa3oB. Bmecre c TeM, CyIIECTBYIONIME SKCIEPUMEHTAIbHBIE JAaHHBIE UMEIOT
3HAYMTEIbHBIC PACXOXKICHUS IO Temieparypam coiuayca cuctemsl dkinorut-COz (Hammouda
2003; Yaxley, Brey 2004; Dasgupta et al. 2004), gocturarorine HECKOJIbKMX COTEH rPaaycoB MpH 3-
7 I'lla. BO3MOXXHO, YTO 3TH PACXO0KJICHHs CBS3aHHBI C Pa3IMYMEM B KOHLEHTpALUsAX HaTpus B
UCCIIEIOBAaHHBIX cHucTeMax. UTOObl 3TO BBIICHUTH, B JAaHHOW paboTe ObUIM H3Y4YEeHBI CHCTEMBI
muoncua-gosiomut (Di-Dol), muoncua-xaneut-noiaomut (Di-Jd-Dol) u xagent-monomur (Jd-Dol)
npu 3 u 6 I'Tla, B quanazone temmneparyp ot 850 mo 1700 °C. B pesynbrare ObUIM OMpeeIeHb
peaKIyy TUIaBJICHHsI, COCTaBbl KapOOHATHBIX PACIUIAaBOB M TeMIepaTypbl uXx oOpasoBanus. Ha
OCHOBAaHUU 3TUX JIaHHBIX CJENIaHbl BBIBOJBI O pPEaKUHMAX IUIABJICHUS C y4acTHUeM KapOOHATOB B
CJIOXKHBIX SKJIOTUTOBBIX CUCTEMAaX M O BIUSHUU HATPHUS HA 3TH PEAKIIUH.
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OKCITEPUMEHTAJIBHBIE UCCJIEAOBAHUA PACTBOPUMOCTU JIOITAPUTA B
CHJIMKATHBIX PACIINIABAX

Cyk H.U., Koreabuukos A.P., Bupioc A.A. (UM PAH)
sukni@iem.ac.ru; kotelnik@iem.ac.ru; Ten. +7(496)52-25857
Paboma svinonnena npu noooepocke npoepammor AAAA-A18-118020590151-3

PacTtBopuMocTh ~ JOmaputa B QIIOMOCWIMKATHBIX  pacIulaBaX  pa3jM4yHOrO  COCTaBa
sKcnepuMeHTanbHo m3ydanack npu T=1200 u 1000°C u P=2 kbOap B CyXMX YCIOBHSIX H B
npucyrcreun 10 mac.% H20. DkcrnepuMeHTBl HNPOBOAWIMCH HA YCTAHOBKE BBICOKOTO Ta30BOIO
naBieHus. [IpofoKuTeNnbHOCTh ONBITOB cocTaBisiaa | cyTku. MICXOQHBIM MaTepHalioM CIIyKWIN
HCKYCCTBEHHBIE CTEKJIa MaJMHBUTOBOIO, YPTUTOBOIO M 3BTEKTHYECKOTO AIbOUT-HE(PEINHOBOTO
cocTaBa, IpeABapuTENbHO HaraBieHHble npu T=1450°C B meun ¢ XpPOMUT-JIAHTAHOBBIMU
HarpeBaTeNsIMM B IUIATUHOBBIX THUTIIAX B TEYEHHE 2 dYac., a TakKe MPHUPOAHBIN JIOmaput
JloBozepckoro maccuBa. CocTaBbl 00pa3lOB IOCIE 3KCHEPUMEHTOB ONPEIEISUIUCH METOJO0M
ANEKTPOHHO-30H0BOT0 PEHTI€HOCIEKTPAILHOTO aHAIN3a.

VY CcTaHOBNIEHO, YTO PacTBOPUMOCTH JIOMApUTa 3aBUCUT OT COCTaBa AJIIOMOCUIMKATHOTO pacIljiaBa
(Ca/(Na+K), (Na+K)/Al). Ouenenbl KO3(pQUIMEHTH pa3aeieHus psila 3JICMEHTOB MEXIy
CHJIMKATHBIM PACIUIaBOM M KpHcTamiamu nomapura (Ki=Ci™!t/Cj'P),
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OKCIIEPUMEHTAJIBHOE UCCJIEJJOBAHUE PACTBOPUMOCTU BAJIEJIEVTA B
OTOPUIHBIX TMAPOTEPMAJIBHBIX PACTBOPAX

Tapuonoasckas M.E., Hukosnaesa HU.10., Beiukos A.1O., JIyokosa T.H. (ceon. ¢p-m MI'Y)
mashatarnopolskaya@yandex.ru; tei.: 8(495)9391239
Paboma evinonnena npu noodepacke PH® Nol9-17-00200

DKCIepUMEHTANIBHO OIpesielieHa PacTBOPUMOCTh OajiesienTa B 3aBUCUMOCTH OT KOHIICHTpAIUU
NaF-HF nmpu 200-350°C u naBnenun HacwimenHoro napa Boxasl U 400-450°C, 1 k6ap. ITockonbky
(dbToprCcTOBOIOpOAHAS KHUCTOTa siBisieTcs: cimaboi, To pactBop NaF-HF saBmsercs 6ydepom pH u
MO3BOJISICT TMPOBOJUTH OMBITBI 1O PACTBOPUMOCTH TPH IOCTOSHHOM CoOJepKaHuu (dropa.
DKCIEPHUMEHTHl MPOBOMMINCh B AaBTOKIaBax obbemoM S50 cm® (cruma 2.4872) ¢ MemHoi
npoxiankoil. daza nomenianack Ha JHO aBTOKJIABa, KOTOPBIM 3alOJHSJICA pPAcTBOPOM C
pasnmuunabiMH  cooTHomeHusMu HF um NaF ¢ oOmelt konnentpamueit ¢gropa 0,1 MOJB/KT.
ConeprxaHue 3J€MEHTOB B JKCIIEPUMEHTAIBHBIX PACTBOPAaX OBLIO OMPEACNICHO IBYMS METOJaMHU.
MeToaoM Macc-CIeKTPOMETPUU BBICOKOTO pa3pelieHHsl ¢ MOHU3AlMeld B MHIYKTHBHO-CBSI3aHHOM
mwiasme ©Ha mnpudbope ELEMENT2 (ICP-MS). Bropoii MeTon — 3HEproaucrepCHOHHBIN
pentrenoduyopectentnoiii ananus (EDXRF) na cnektpomerpe ThermoScientific NITON FXL 950
OBUT WCTOJB30BaH IS CIy4aeB BBICOKUX KOHIICHTpAIMA (COTHM M TBICSYU MI/KT). AHamM3
PacTBOPOB MPOBOJUIICS C MPEABAPUTEIBHBIM KOHIICHTPUPOBAHUEM TI0 METOJUKE «CYXOTO TISITHAY.
PesynbTaThl MO3BOMWINM ONPEACTUTh PACTBOPUMOCTH OajienenTa ¢ oO0pa3oBaHHEM (TOPHIHOTO
Kommekca ZrFe?.
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COKPUCTAJUIM3ALIVS PEJKO3EMEJILHBIX SJIEMEHTOB ITPUMECEM B MATHETUTE
N T'EMATUTE 110 JAHHBIM I'M/IPOTEPMAJIBHBIX SKCIIEPUMEHTOB

Taycon B.JI., JIunko C.B., Cmarynos H.B., baokun /I.H.,

Besozeposa O.10. (MI'X CO PAH)

vltauson@igc.irk.ru; temn.: (3952)429967

I'panm PODU Ne 18-05-00077, Ilpoexm ®HHU 1X.125.3, Ne 0350-2019-0003.

IIpu T = 450°C u P = 100 MIla usyuyanu coxpucraminzauuio 14 P3D B marHeTure u remarure
METOJIOM THUIPOTEPMAJIBLHOTO CHHTE3a C BHYTPEHHUM mpobooTOopoMm ¢toumaa. B mmxty wu3
okcunoB Fe nobasnsanu oxcuasl P390 (III) (uepuii - 1V). PacTBopsl mocie omnbiTa aHaIU3UpOBaIN
Meroaom MCII-MC na macc-ciektpometpe Boicokoro paspemieanss ELEMENT 2, tBepabie da3zbr —
metogamu PCMA Ha mMukpoananuzatope Superprobe JXA-8200 u JIA-UCII-MC (Agilent 7500ce,
mwiargpopma NWR UP-213). U3-3a pocra «mapa3uTHeIx» (a3 B OMNBITaX HE YAaJIOCh MOTYyYUTh
KPYNHBIX TOMOTE€HHBIX KPHUCTAJUIOB LI€NEBbIX (a3 - OKCUIOB Xkejie3a. Bo3MOXKHO, 3TO MPUBEIO K
nepeoneHke Kod(pQGUIUMEHTOB COKPUCTAUIM3AIMU U KOA(PUIIMEHTOB paclpeaeNeHus] KpUcTasui-
dmroua, ocoOeHHO ISl TsOKEIBIX P3D, BCIIGACTBHE 3HAYMTEIBHOTO BIIMSHUS ITOBEPXHOCTHOM
cocrasistonieit mpumecu P33. He uckirovaercs Takxke BIUSHUE TOHKOM mpumecu depputos P30.
CooTHoILIEHHE 3JIEMEHTOB BO (MIIOMJE U3 JIOBYIIKM M 3aKaJIEHHOM pacTBOpE MOKa3bIBa€T, YTO
€BPOIUEBbII MUHUMYM BO (IIOMJAHO-MHUHEPATIbHBIX CHUCTEMaX MOKET OBbITh CBSI3aH C BBICOKOM
3aKOMIUIEKCOBAaHHOCTBIO EU W, crnemoBarenbHO, Oojiee HU3BKHM €ro  KOd(QUIMEHTOM
COKpHUCTAJTM3AIIUU IO CPABHEHUIO C Ipyrumu P30,
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KOMIUIEKCHAST METOJMKA OLEHKU IEPBUYHOI'O COAEPXAHUS H.O B
MAHTUHWHBIX OCTPOBOAYKHBIX MAIT'MAX HA ITPUMEPE KAMYATKHA

Tooeaxo LIL., Iloprussrun M.B. (F'EOXH PAH)
dariatobelko@gmail.com; +7(903)1865530
Paboma evinonnena npu punancosoii noooepaicke npoekma PODHU 18-35-00529

J1y1s moHMMaHUs YCIOBUN 00pa30BaHuUs HAACYOIyKIIMOHHBIX MarM HEOOXOAMMO 3HAHHE COCTaBa MX
pO/IOHAYAIBHBIX MAaHTHUMHBIX PACIIaBOB B OTHOIIEHUWU METPOTCHHBIX, PACCESTHHBIX M JIETYYUX
KOMITOHEHTOB. BakHeHIIuM napaMeTpoM cocTaBa OCTPOBOYXKHBIX Marm sIBJISIETCSl COJEp)KaHUE B
nux HoO (Portnyagin et al., 2007, Sobolev et al., 1996 u np.). B HacTosiee Bpemsi COXpaHseTcs
HEOIpEAENIEHHOCTh B OTHONIEHMH MaKCHMaJbHOTO COJAEp)KaHHUS BOABl B MEPBHUYHBIX Marmax B
YCIOBHSIX 30HBI CYOJYKIIMK B pe3yJibTaTe MCCICIOBAHUN pacllyIaBHBIX BKJIOUEHU (Hamp., Plank et
al., 2013).

B ar10ii pabote Obua pa3paboTaHa KOMIUICKCHAS METOJUKA OICHKH TEMIIEPATyp KPUCTALIU3AIUN U
nepBu4HOro cogepxkanuss HoO B MaHTUHHBIX OCTPOBOAYKHBIX Marmax Ha OCHOBE aHaln3a
COCYIIECTBYIIMX OJIMBMHA, XPOMHUCTOM INMHUHEIM W paciuiaBa Ha mnpumepe 4-X BYJIKAHOB
BocTtounoro Bynkanuyeckoro nosica Kamuatku. Hanbonee nmpuMuTHBHAS accolanusi OJUBUHA U
XpPOMUCTOM ImMUHETW B  Oazanbrax BocTouHoro BylnkaHW4eckoro rmosica KamuaTku
Kkpuctaimuzyercsa npu temmeparypax 1030-1180 °C, naBnenun 3-8 kOap, JeTydecTH KHCIOpOAa
QFM+1.6. Cpennue conepxkanus H>O B Hamboyiee TPUMHUTHUBHBIX paciUlaBaX COCTABISIIOT B
cpeaneM ot 4 1o 8 mac.%.
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YCJIOBUS OBPA3OBAHMS MATM KYMPOUCKOTI'O BYJIKAHMUECKOI'O KOMIUIEKCA
(KAMYATKA)

Tooeaxo LIL., Iloprussrun M.B. (F'EOXH PAH)
dariatobelko@gmail.com; +7(903)1865530
Paboma evinonnena npu gpunancosoii noooepoicke npoekma PO@DH 18-35-00529.

B OonpmmMHCTBE BYJIKaHMYECKHX AYyTr 00JacTb MEXAY >KeI000M M BYJIKaHMYECKUM (POHTOM
JMIIEHA MOJIOJBIX BYJKAaHUYECKHUX IIOCTPOEK, YTO OOBACHSIETCA TeMIepaTypaMh MaHTUHHOTO
KJIMHA HUXE BOJIOHACHIIIEHHOTO COJUAYyCa MEPHUAOTHTA IMOJ 3TOH 00JacThbi0, YTO MPEMSTCTBYET
raBieHnto mantuu (Hampumep, Grove et al.,, 2009). Penkum UCKIIOYEHHEM M3 3TOTO IMpaBHIIA
sBisiercst Kympouckuii ByJkaHndeckuil komruieke Ha BocTounoit KamuaTke, pacrosnokeHHbIH Ha
aHOMAJILHO OJIN3KOM pacCTOSTHUH OT cyOoaynmpyromeii Tuxookeanckoit miautel (50-70 km).
Hcnone3yss naHHBIE 10 COCTaBY pAacCIUIaBHBIX BKIIOYEHHH B OJMBHHE M TEPMOMETPUU
COCYILECTBYIOIIMX OJMBHHA M IIMHUHEIN IOKa3aHO, YTO pOJOHAYajbHble paciuiaBbl Kympouckoro
BYJIKAHUUYECKOIr0 KoMmIuiekca coaepxanu 1o 10 mac.% H20, kpuctamnuzoBanucs npu 1100 £+ 60 °C
u nerydectu kuciopona AQFM = 1.5 £ 0.6.

[lonydyeHHble MAaHHBIE [0 COCTaBY OJIMBHHA U TEMIIEPATypbl KPUCTAIIM3AllMM MarMm, He
npesbimatomme 1150 °C mis onuBuaa F0>89, cBHaeTensCTBYIOT 00 00pa3oBaHHU CepuUd
MarHe3MalibHbIX mopoa xpedta Kympou B pesynbTare HU3KOTEMIIEPATYPHOTO IUIABIICHUS
MaHTUHHOTO MCTOYHHKA, TIPEJICTABIISBIIETO COOO0M CMECH MEPUIOTUTA U THPOKCEHUTA.


mailto:nazarovadariap@gmail.com
https://kias.rfbr.ru/index.php

BECOMIIT - 120
TEPMOJUHAMMWYECKHUE CBOVCTBA JINXAJILKOT'EHUJIOB PYTEHUS

Twopun A.B. (MOHX PAH), llonotusaiuko H.A., Boakosa B.A. (I'oc. Yuueep. «/[yonar),
Yapees J.A. (UM PAH, I'oc. Ynueep. «/[yona»), Xopomusios A.B. (MOHX PAH),
Ily3anosa U.I'. (I'oc. Ynugep. «/lyonay)

tyurin@igic.ras.ru; temn.: 8 (495) 633 85 48

Pabota mocasieHa onpeaeseHuI0 CTaHIaPTHBIX TEPMOIUHAMUYCCKUX (YHKIMHA JUXATbKOTCHUIO0B
pyTEHUs, CHHTETHYECKHMX  aQHAJIOTOB  MPUPOAHBIX  MHUHEpaslioB.  [lomydeHne  HOBBIX
TepPMOJAMHAMUYECCKUX JaHHBIX 1 ¢a3 cucteMm S-Ru, Se-Ru, Te-Ru HeoOxoaumo 1 MpoBeaeHUS
(U3UKO-XMMHYECKOTO MOJICITHPOBAHUS yCIOBUI OOpa30BaHHsSI MECTOPOXKICHUN OJIArOpPOIHBIX
METAJIJIOB.

[Topomiku ObUTH CHHTE3MPOBAHBI U3 TPOCTHIX BEIISCTB B BAKYYMHUPOBAHHBIX KBAPIIEBBIX aMITyjlax,
MOJyYCHHBbIC O00pa3ibl W3ydeHbl C IOMOIIbI0 PEHTreHO()Aa30BOr0 M PEHTICHOCIEKTPAILHOTO
aHaJn3a.

Metonamu aamabatuyeckod U UG GEepeHIMATLHON CKAHUPYIOIIEH KaJOPUMETPUHA H3MEPEHBI
TEIUIOEMKOCTH Kpuctaymmiecknx RuS;, RuSe; m RuTez. Ha ocHoBaHMHM 3KCIIEpUMEHTATBHBIX
JaHHBIX B IIUPOKOM HMHTEPBAJEC TEMIIEPATYp PACCUMTAHBI TEIJIOEMKOCTh, YHTPOIUS, SHTAJIBITHS
HarpeBaHus U npuBesieHHas 3Heprus ['udoca.
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BO3MOXHOCTHU 3TAAC OITPEJAEJIEHUA CEJIEHA U TEJUIYPA B IIOPOJJAX U PYJIAX

TwoTionnuk O.A., Haounyaimna C.H., Kyopakosa U.B. (F’EOXHU PAH)
NMlab@geokhi.ru; Tesn.: 8(499)137-75-26

Cenen u TelIyp - pelIKHE DJIEMEHTHI, MPHUCYTCTBYIOIIME B 3aMETHBIX KOJIMYECTBaX TOJBKO B
CyIb(UIHBIX PyAax THIPOTEPMATLHOTO M METACOMATHIECKOTo TeHe3uca. B mecropoxaenusx D110
MUHEpabl TEJUIypa BCTPEUAlOTCA Ha Pa3HbBIX CTaaAusX (HOpPMHUPOBAHMS, MPH 3TOM KOBapHUaLUU
cogepxxanuit Te, Cu, Au, DIII" mO3BONAIOT PEKOHCTPYUPOBATH YCIOBHS HAKOIUICHHS B MOPOJax
cynbbuaHbix pacmiaBoB. DIII'-reoxumusi mpencTaBisieT UHTEpeC U AJis YIbTPAOCHOBHBIX MOPO/I,
OJIHAKO TS HMX XapaKTepHbl HamOonee Huskue copepxkanus Te (nN-10°%) u Se (n-10°%), uro
OCJIOKHSIET TOJTy4YeHHE KOPPEKTHBIX Pe3yJIbTaTOB.

C menpio MOTYYCHHSI JAHHBIX, HEOOXOJIUMBIX IS TCOXMMHYECKIX BBIBOJOB O XapaKTepe MmepeHoca
u Hakoruienus DIl B mpupoaHbIX mpolieccax, papaboTaHa METOAMKA OIpeaeieHus Se u Te B
nopomax u pynax meronom DTAAC. Meronuka TMO3BOJISIET ONPEACTATh S€ U 1€ B IIHPOKOM
JMarna3oHe KOoHIEeHTpauui c mnpeaenamu oOHapyxkenus 0.4 u 0.06 MKI/r, COOTBETCTBEHHO.
OTHOCHTETBHOE CTAaHIAPTHOE OTKJIOHCHHE 3aBHUCUT OT COJACPKAHHMMA 3JICMEHTOB U BapbUPYET OT
0.01 mo 0.1.

[IpuBeneHbl pe3yabTaThl ONpeaeicHus Se U T€ B o0pasiax Mmopoj MEXIyHApOIHON MPOrpaMMBI
GeoPT, a raxxe B 06pa3uax pyn u nopoj Hopunbckoro peruona u baiikainbckoro MecTopokKaeHHs.
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CUCTEMA CaCO0Os3-CaSiO3-MgSiO3-MgCO3 [1PU 6 I'Tla

®enopaesa A.C., lllaukuii A.®., [Ton6oponunkos U.B., ApedpseB A.B. (MI'M CO PAH, HT'Y),
Jluracos K. . (M®B/] PAH)

fedoraeva@igm.nsc.ru tein.: 8 (383) 373-05-26 (106.825)

Paboma evinonnena no cocyoapcmeennomy zaoanuro UMI'M CO PAH

dazoBbie B3aumooTHomieHus B cucremMe CaCOs3-CaSiO3-MgSiO3-MgCO3z uMeroT KiroueBoe
3HAYeHHWE Ui TIOHMMAaHMS pEaKIHi, KOHTPOJHPYIOIIUX IIJIaBIIEHHE MaHTHHHBIX MOpPOJ B
npucyrctBun CO,. [lannas cucrema moapoono usydena npu 3 I'Tla (Lee et al., 2000). Ognako npu
napameTpax OCHOBAaHHUS KOHTUHEHTAJIbHOH JUTOCPEpPHONH MAHTHH, IZIe 0OPa30BBIBAINCEH aMa3bl U
3apOXKIATHCh KUMOEPIUTOBBIC MarMbl, JaHHYEO CUCTEMY TIOYTH HE u3y4anu. B 3amaun HacTosmien
paboTHI BXOAMIIO BOCIIONHUTH 3TOT MPOOET SKCIIepUMEHTAIbHBIMU JaHHBIMU 110 cucteme CaCOs-
CaSi03-M@SiO3-MgCO3 u MHOXecTBY HeOMHaApHBIX cedeHuit ee T-X muarpammbl mpu 6 I'Tla u
1350-1700 °C. Cpeau Hamboiee WHTEPECHBIX PE3yJbTATOB CIEAYET OTMETUTh, uTo mpu 6 [Tla
MOBEPXHOCTh JIMKBHJIyCa CHCTEMbl HMMEET JIBA MUHHMYyMa IUIaBJICHHs, YCTAHOBJICHHBIX TIpU
temneparype 1350 °C. OauH MHHUMYM pacmolOXKeH psaoM c OmHapHoil sBTekTHKOH CaCOs-
MgCOs (Ca#62, 1400 °C) u umeer cocraB Ca#63, Si#3, rme Ca#=100-Ca/(Ca+Mg), Si# =
100-Si/(C+Si) (Shatskiy et al., 2018). DTOT MUHMMYM KOHTPOJIUPYET IUIABJICHHE BEPJIMTOB U
AKJIOTHTOB, coepkanmx Ca-nmupokceH W JojoMUT. [LnamieHue nepronutoB, coiepxamux Ca-
MUPOKCEH W MarHe3uT, KOHTPOJHMPYETCs MEePEeTeKTUYECKON peakiuel ¢ odpa3zoBaHueM HH3K0-Ca
nupokceHa u paciutaBa (Ca#56, Si#7) mpu 1400 °C. IlnaBiaeHue raprOypruToB, COJCPIKAIINX
Hu3K0-Ca mupokceH u marHesut, npoucxoaut npu 1600 °C ¢ obpaszoBanuem pacruiaBa ¢ Ca#29 u
Si#14. Bropoii MUHMMYM IUIABJICHHS PACIOJIOKeH BOMM3M OuHapHoi 3BTekTHKH CaCOs-CaSiOs
(Si#57, 1400 °C) (Fedoraeva et al., 2019). DTOT MHHUMYM ONPEACIACTCS SBTEKTUKOM BaJICTPOMUT-
JMOTICHI-aparoHuT, pacnoiokeHnHod mnpu Ca#96 wu Si#54. Drta IBTEKTHKA KOHTPOJIHUPYET
rutaBnenns Ca-acconuanuii, HalACGHHBIX BO BKIFOYEHHUSIX B IPUPOIHBIX aiMa3ax.
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AZICOPBIIMOHHOE U3BJIEYHEHUE NOHOB PTYTU 113 BOAHOI'O PACTBOPA
I[TOPOJAMU MAUKOIICKOU CEPUUN

®siizysummna P.B., CanaBarosa I.C. (MI'Y)
fiaizullina@geol.msu.ru; tem.: 8 (495) 939 49 43
Paboma svinonnena npu noooepocke epanmos PH® Nel9-17-00200 u PODHU Nel9-05-00519

I'psizeBoil BysikaHM3M oOecrieunBaeTcss IByMs Ipoleccamu. Bo-nmepBbIX, 3TO mpouecc U3MEHEHus
OCAJIOYHBIX IOPOJ WM TaK Ha3bIBaEMbI WIUTUT-CMEKTUTOBBIM Mepexoj, T.e. MpeoOpa3zoBaHUe
CMEIIAHHOCJIOMHBIX IJIMH C BBICOKMM COJAEPKAHHEM BOJbl B TMAPOCIIOIUCTBIE MHHEpAJIbl TUIIA
WIMTa ¢ MCHBIIUM €€ COACPKAHUCM. BO-BTOpBIX - [IpouccCC BBIACICHUSA BOAbI, B PC3YJIbTATC
KOTOPOI'O MPOUCXOAUT U3MEHEHUE COPOLMOHHBIX CBOWCTB IJIMHUCTBIX MUHEpPAJIOB: UX yJIeJbHas
MOBEPXHOCTh YMCHBIIACTCA U COOTBCTCTBCHHO OCYHICCTBJIACTCA IMEPCX0A KOMIIOHCHTOB, KOTOPLIC
HaXOJAWINCh B COPOMPOBAHHOM KOMIUIEKCE CMEIIAHHOCIOMHBIX CMEKTUTOB B HOBOOOPA30BaHHYIO
Bony. lloBeneHuwe pryTH B O3THX YCJIOBUAX B JOCTaTOYHOM CTENEHM HE H3Y4€HO. PTyTh
HAaKaIUIMBaeTCs Ha INIMHAX IMyTEM aJicOpOLMU U3 BOABI, U 3aT€M NPOUCXOAUT €€ aecopOlLus, U OHa
HAuMHAeT cOOCTBEHHOE MOBEICHHUE B TPS3EBYIKaHNUECKON cucteMe. OnpeneneHne copOIMOHHBIX
XapaKTePUCTUK JUISl IVIMH MAWKOIICKOW CepUU pa3iIMyHOW CTENEHH NMpeoOpa3oBaHHOCTU CTAJO Ui
HaC TepBOOYEpeIHOM 3aa4eii. B HacTosmeil paboTe ncciieoBaHa 3aBUCUMOCTD aJCOPOIMH PTYTH
or pH pactBopa W mNpOIOHKUTENBHOCTH KOHTaKTa pacTtBopa ¢ azacopOeHToMm. IlomydeHsl
OKCHICPUMCHTAJIBHBIC  U30TCPMBIL aacop6u1/m, KOTOPBIC IHpOaHAIM3UPOBAHBI C  IMOMOIIBIO
Kjaccuyeckux ypaBHeHui Jlenrmiopa u ®pelinanuxa. Ilokazano, yro HaOmronaemblil mpolecc
azicopOLMu ONUChIBaeTCsS MOAEbI0 DpelH XA,
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AJIbTEPHATHUBHBII COCTAB KOMIIOHEHTOB KCEHOHA B HAHOAJIMA3E
METEOPUTOB.

®ucenko A.B., CemenoBa J1.®. (F’EOXH PAH)
anat@chgnet.ru; Temn.: 89031269535

Berunciiensl cojeprkaHus albTePHATUBHBIX KOMIIOHEHTOB KceHoHa — Xe-P3fr, Xe-P6 u Xe-pr — B
HAHOAIMa3e METEOPUTOB PA3IMYHBIX XHUMHYECKUX KJIACCOB W METPOJIOTMYECKHUX THIIOB.
Kommnonenra Xe-pr, ucnonp3oBanHas Bmecto Xe-HL, coctrouT B OCHOBHOM u3 M30TOMNOB Xe,
00pa3oBaHHBIX B P- M [-Tpolieccax HYKJICOCHHTE3a MpH B3pbiBe cBepxHOBOH Il Tuma. PesympraTs
BBIUUCIICHUH TMOKa3anu cieayromee. 1. OCHOBHBIMU TIO COJEPIKAHUI0 KOMIIOHEHTAaMH KCEHOHA B
HAHOAIMa3e SBJSIFOTCS TOYTH HOPMalbHbIE MO H30TOMHOMY coctaBy Xe-P3fr u Xe-P6.
2. OTHOCHUTENBHOE coziepkaHue Xe-Ppr B HaHOAIMa3e TePMaIbHO METaMOP(PU30BAHHBIX METEOPUTOB
He mpeBbimaer 15% oT oOmiero conaep:kaHus KCEHOHAa B aliMa3e KaXJO0ro METeopuTa, 4TO
CYILIECTBEHHO MeHbIIe TakoBoro ans Xe-HL (ue menee 65%). 3. KoMmoHeHThI KCEHOHA HaXOATCS
B piany Xe-P3<Xe-pr<<Xe-P6 mo yBEeTMYEHHIO CTENEHH COXPAHHOCTU TpPU TEepMaIbHOM
Metamopdu3Me, UYTO YKa3blBaeT Ha COJACpXKAHHE KOMIIOHEHTOB OIaropofHbIX Ta30B B
WH/IMBUIYAIBHBIX MOMYISIIUAX 3€PEH ajiMa3a ¢ pa3HOW TEePMO-OKHCIUTEIHHONH CTaOMIBHOCTBIO.
[TpoBeneHo cpaBHEHHE COJEP)KAHM KOMIIOHEHTOB Xe€, MOJYYSHHBIX B MPEAIOIIOKESHIUH HATHMIUS
Xe-pr unu Xe-HL B 3epHax anmasa.
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METAJUJI-TPOMJIMTOBBIE CPACTAHUA B OBJIACTAX VIAPHOI'O IVTABJIEHUN
METEOPUTOB

Xucuna H.P., bagokos /./1., Cenun B.I'., bypmucrpos A.A. (F’EOXH PAH)

MerogaMu ONTHYECKONH MHMKPOCKOMHH, CKaHHPYIOMEH 3JeKTpoHHON Mukpockonuu (SEM) u
ANEKTPOHHO-30H10BOro MukpoaHaiusza (EMPA) wuccnenoBanbl MeTala-TpOWJIMTOBBIE arperarsl,
HaxoJdIIMecs B IPOXKUIIKAX U HONYJX B najtacute CeliMyaH, B )KeJI€3HOM MeTeopuTe JIpoHUHO U
B |IE xenesnom mereopure Oibra. IlonydeHHble AaHHBIE yKa3blBalOT Ha OOpa3oBaHME METalI-
TPOMJIUTOBBIX CpacTaHUil B pe3yibTaTe YIAapHOTO IUIABJIECHUSA. YCTAHOBJIEHO, YTO MeTall-
TPOUJIUTOBBIE CpAcCTaHMsl B MaUIaCUTaX M JKEJIE3HBIX METEOPUTAX OTIMYAIOTCA IO TEKCTYpE,
MOJAIIBHOMY COJEpXAHHUIO TPOWJIMTA M IO XHUMHUYECKOMY COCTaBy MeTalyla OT MeTalul-
TPOUJIMTOBBIX CpacTaHU B XOHApPUTaX. BbIsABICHHbIE pa3lInuyusi MOTYT OTPa)KaTh pa3HbIE YCIOBUS
(0o6ctaHOBKM) (POPMHUPOBAHUS METAJUI-TPOUIUTOBBIX arperaroB B METEOPUTAX Pa3HOrO THIIA.
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SKCIIEPUMEHTAJIBHOE MOAEJIMPOBAHUE IEJIOYHOI'O METACOMATO3A B
YCIIOBUAX TPAJJMEHTA JABJIEHWA [TPU 750°C.

Xonopesckas JI.U. (MM PAH)
khodorevskaya@mail.ru; ten.: 8 (916) 651 25 53

Llenpto nmaHHBIX pabOT SBISUIOCH M3YYEHHWE COCTaBa M 0COOEHHOCTEH (opMHpOBaHUSA
METAacOMATHYEeCKUX MHHEPaJoB, 00pa3oBaHHE KOTOPBIX CBsi3aHHO ¢ TpaHcrmoptoMm Si, Ca, Mg
IIETIOYHBIME  pacTBopaMu. llpm 3amaBaembix BHemHHMX mnapamerpax 750°C, 500 MIla B ammyne
cozmaBanuch ycnoBus rpaauenta T u P. Ipu vamuunu duronga H20 - NaCO3 (Xnazcoz = 0.07) B
MOJOOHBIX TPAJMEHTHBIX YCIOBHUAX MPOXOAMIO YAaCTUYHOE pPACTBOPEHHE MOICHAA, MEPEHOC
pacTBOPEHHBIX KOMIIOHGHTOB M HX IEpeoTNoKeHne Ha am¢ubonure. BeiencTBue storo Ha
am@ubomuTe BO3HMKAIOT mIenouHble acconmanmu Na-Ca am¢ubona, 6mmskoro k kartadopury,
HedellnHa U ATUPHH-ABIUTA, STUPHHA. PaHee ObUIO MOJIydeHO, Y4TOo MpH 00JIee HU3KUX COMICPIKAHMIX
comu BO Qumonae (Xnaecoz = 0.035) medenmun u srupuH He oOpasyrorcs. Takum oOpaszom,
MOSIBIICHHE B METACOMATUYECKOHW 30HAIBHOCTH OTHPHHA CBHJIETEIBCTBYET O BO3PACTaHUU
IIEJIOYHOCTH (PITFOH]1a, B YACTHOCTH 00 YBEITMYCHUN XNa2cO3 BIUIOTH 110 3HaUeHUH XnNa2co3> 0.05.
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MUKPOCTPYKTYPA 1 COCTAB HACTHUL CAMOPO/IHOI'O XEJIE3A KOCMHUYECKOI'O
IMPOUCXOXIEHWA

HeabmoBu4 B.A. I'O «bopox» ( H®3 PAH), Maxkce JLII. 000 «MAEPIIPO», benapyco
tselm@mail.ru; Ten.: 8(9066327448); larissa_maxe@rambler.ru

Paboma evinonnena no 2oc. 3aoanuro Ne AAAA-A17-117040610183-6,

MUKPO30HO08bLE UCCIe008aHUsL — npu noddepaicke PODU Ne 16-05-00703a

ExenneBno Ha 3emuto magaer 100 tonn kocmuyeckoil nbuid (KII). 3naumrensHas uvacts KII
Mpe/ICTaBjIeHa MarHUTHOM KOMIIOHEHTOM, ¢ mpeolialaHueM MarHeTHUTOBbIX MHKpocdep. K panee
MOJIYYEHHBIM pe3yJbTaTaM MUKPO30HJIOBBIX HCCleoBaHuM camopoaHoro sxene3a (CXK) B 3eMHbIX
MOpO/Iax: KCEHONMTaX MaHTHHHBIX Turepba3utoB, CHOMPCKUX Tpammax, OKeaHCKHX OazaibTax
N00aBJICHBI Pe3yIbTaTHl O TOPdYy, Tpemeny, oopa3namM MeaoBoro Bo3pacta. OHU CPaBHUBAKOTCS C
CX u3 ocankoB u mereoputoB. [lokazaHo, 4To pacrnpocTpaHEHHbIE B runepOazurax M OazaibTax
KOHTHHEHTOB M OKeaHoB 4acTHibl C)K OaM3KH 1o cocTaBy, 1o ¢opMe U pa3Mepy 3epeH, CXOIHBI C
CXK xocMHYecKOro MpOMCXOXKIEHUSI U3 OCaJKOB U METEOPUTOB. JTO CBUIECTEIHCTBYET O CXOJCTBE
3€MHBIX YCIIOBHHA C YCJOBHSIMH Ha IUIAHETaX-HCTOYHMKAX METEOPUTOB, HANpUMeEp, W3 IMosica
acTepoOHJIOB, B JAJbHEUIIEM Pa3apOOJIEHHBIX M MPEBPALICHHBIX B KOCMUYECKYIO MEXIUIAHETHYIO
IBLIb, KOTOPAs MOMaia B 3éMHBIE OCAKH. JTa OJHOPOIHOCTh 3AJI0KEHA B OJHOPOJAHOCTH T'a30BO-
MBUIEBOTO O0OJlaka Ha paHHed craauu cymectBoBaHus ConHewyHol cuctembl. [IpeoGmananue
kocmmuecknx gacturl CXK B ocankax, Topde U Tpemnese CBI3bIBACTCS C TEM, YTO B MEKIUIAHETHYIO
MBLTb TIOTA/IAeT, TIIaBHBIM 00pa30M, MaTepHall BEpXHEH MaAaHTUH Pa3pyIICHHBIX MJIaHET-UCTOYHUKOB
TIBLITH.
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HOJIYYEHHUE KPUCTAJUIOB TIEHTIAHIAWTA W HUKEJIACTOI'O IIMPPOTHHA,
JIJETUPOBAHHBLIX INTATUHOU, ITAJUIAJJUEM N POJJUEM

Yapees .A. (UDM PAH), EBcturneea I1.B. (H'EM PAH), Hexpacos A.H. (UM PAH),
KoBauabuyk E.B., Tarupos b.P. (MI'EM PAH)

chareev@iem.ac.ru; remn.: +79104638923

Hccneoosanue vinonmnerno npu noodepaicke PODU No 20-35-70049 Cmabunvrocms

[TpupoaHble NEHTIAHIUT U IUPPOTUH MOTYT conepkaTh B cebe mpumecu Cu, Co, DI, Ag, Se, Te
U Jp., OJHAKO ompejeicHue (HOPMbI HAXOXKICHHS, JIOKATLHOE OKPYKEHHE, a TaKKe Mpeaeibl
BXOXKJICHUSI KOMIIOHCHTOB-TIpUMECEH Ha NPHUPOIHBIX 00paslax SBISETCS TPYIHOBBIITOTHUMON
3a7a4ei.

B pamkax pa0oTbl, METOIOM T'a30BOTO TPAHCHOPTA, OBUTH IMOJYYEHBI CHHTETHYECKHE KPHCTAJLIIBI
MEHTJIAHIUTa U HUKEIMCTOrO0 MUPPOTHHA KaK B YUCTOM BHUJIC, TaK W JICTHPOBAHHBIC IJIATUHOM,
naJiaueM, poIueM U APYTUMH dJIEMEHTaMH. B KauecTBe TPaHCIIOPTHOTO peareHTa UCIOIb30BaN
6e3Boaubiii AlCI3 min cmecs AlCI3+KBr, Temneparypa mumxthel cocranisiia 620°C, Temieparypa
pocra kpuctamuioB - 545°C. Jlnsg nonydeHHbIx kpuctamioB merogamu PCMA (TESCAN VEGA I
XMU wu JXA-8200 ¢upmer JEOL) Obutn  ompefciieHbl  KOHICHTPAIMM  MaKpo- H
MUKPOKOMITOHEHTOB.

[Toka3aHo, 4TO pacTBOPHUMOCTH IUIATHMHBI B CHHTETHYECKOM IEHTJIAHJMTE HE TPEBBIIIACT COTCH
ppm, namtagus — 0.9 macc.%, a poauss gocturaer 7 wmacc.%. PactBopumocTs mammanus B
HUKEJIMCTOM TUPPOTHHE HE TPEBBINIACT COTEH PPM, HO yBenmuuBaercs 1o 0.45 macc.% npu
N00aBJICHUH B CUCTEMY HECKOJBKUX MPOIEHTOB KOOAIIbTA.
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PACTBOPUMOCTD WJIBMEHOPYTUJIA B MOJEJIbHBIX I'PAHUTONIHBIX
PACIINIABAX C PA3JIMYHOUN IEJIOYHOCTBLIO - I'NIMHO3EMUCTOCTDBIO

Yesoruenon B.1O., Buprwoc A.A. (MOM PAH)
chev@iem.ac.ru; temn.: 8(496)52-258-61
Paboma evinonnena npu gpunancosoii noooepaicke PODU Ne 18-05-01001A

U3 reneBpIx cMecel ObUIM HAIUIABJICHBI HCXOAHBIE MOENbHBIE cTekiia cocTtaBa SiO»2-Al,03-NaxO-
K20 ¢ mosbabiMu Al203/(Na20-K20) paBubivu ~0.64, ~1.10 u ~1.70. HamnasieHue npoBOIWIN B
Pt amnynax B BBICOKOTEMIEPATYpPHBIX TI€4ax C CHJIUTOBbIMH HarpeBatenssimu KO-14 mpu
armocdepHoM aaienud u temieparype ot 600 mo 1350°C B teuenue ~1.2 cyr. (u3 Hux ~0.25 cyT.
npu 1350°C). 3arem monyueHHbIe cTekia ObutH HackimeHsl 0.1-0.2 H BogHbiM pactBopoM HF u B
ux cocraB ObutH noOaBieHbl ~1 mac.% LIiF u ~0.5 mac.% CaO. Dtu onbIThl OBUTH TPOBEACHBI B
ycinoBux Oydepa Ni-NiO Ha ycTaHOBKE BBICOKOTO I'a30BOTO JIABJICHHS C BHYTPEHHHM HAarpeBOM
(IHPV) mpu T =900°C, P =100 MIla u maiaurenpHOCTH OT 6 10 8 YacoB. J{jisi SKCIIEPUMEHTOB OBLT
ucnons3zoBan Nb-comepxkanuii ninbmenopytuin 1. Censukuna, Winbmenckue ropsl, FOxHbIi Ypai,
(Ti,Nb,Fe*")306, comepxammii (B mMac.%): 78-81 TiOz, 13-15 Nb2Os, 6-7.5 FeO u 0-1 MnO.
WnbMeHOpYTHIT Ui TIPOBEIEHUS SKCIIEPUMEHTOB ObUT JF00e3HO mpenoctaBieH M.B. IlexoBsiM
MTY).

[Ipy MOATOTOBKE 3KCIIEPHUMEHTOB [0 OIPEIACIICHUI0 PACTBOPUMOCTH HIBMEHOPYTHIA B
IPaHUTOMIHBIX PACIUIaBaX, MOPOIIOK MOJCIBHOTO ATIOMOCHIMKATHOTO CTEKJIa 3achimanu B Pt
amITyily, B IICHTP MOMENIAJN OJWH JIOCTaTOYHO KPYIHBIH 00JOMOK 3epHa MUHepaiia, T00aBIISsLIN
n30bITOK (=17-20 mac.% 0.1 u) pactBopa HF u 3aBapuBanm. DkcriepuMeHTH ObUTH MPOBEJCHBI Ha
yctanoBke IHPV mpu T =650, 750 u 850°C, P =100 MIla u mnurenshoct 5, 7 u 10 cyrok. U3
MOJIYYEHHBIX O0PA3IOB CTEKJIA TOTOBWJIMCH TPENaparhl JUisl UCCICIOBAHUS METOJIOM JIOKAIBHOTO
peHTreHocnekTpagbHoro ananm3a. Conepkanus Nb u Ti ompenensau C HCMIONb30BAHHEM
BOJTHOBOTO crieKTpomeTpa, a coxepxkanusi Si, Al, Na, K, Ca, Fe u F ¢ ucnons3oBanuem 2]J[C.
OcHoBHast Macca aHanu30B (C HAOOpPOM CTAaTHUCTHKHU) MPOBOJAWIIACH B CTEKJe Ha paccTossHuu 5-10
MKM OT TPaHHIIBI C MHHEPAJIOM.

CocTaB pacruiaBa oka3bIBaeT 00jiee 3aMEeTHOE BIHMSIHHE Ha TTOBEIEHUE PEIKUX DJIEMEHTOB B CUCTEME
10 CPaBHEHHUIO C TEMIIEpaTypoil. MaKCHUMaIIbHBIE COJIEPIKAaHUs SJICMEHTOB B PACIlIaBe U BEITUIHHBI
K03 (UIIMEHTOB pachpeeNieHuss TOoMy4eHbl B INIETOYHBIX paciilaBaX, a MHUHHUMAajbHble — B
OOOTaIleHHBIX TJIMHO3eMaX pacijlaBaX. B IENOYHBIX W BBICOKOTIMHO3EMHCTBIX COCTaBax
ko durmentsr pacnpenenenus npu 850°C 3amerHo Bbime, yeM mpu 650°C. TlomyueHHbIe
PE3YNIbTAThI CONOCTABIICHBI C JAHHBIMHU IO PACTBOPUMOCTH JIPYTHX MPHUPOIHBIX TAHTAIO-HUOOATOB:
KOJTYMOHUTa U MUPOXJIOPA.
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O PACTBOPUMOCTU ®EPPOTAIINOJINTA 1 Nb/Ta OTHOLLIEHUAX B MOAEJIBHBIX
BBICOKOI'JTMHO3EMUCTDBIX, CYBI'JTIMHO3EMUCTBIX N INEJIOYHbBIX
I'PAHUTOUHBIX PACIVTIABAX

Yesbiuesao B.1O. (MM PAH)
chev@iem.ac.ru; ren.: 8(496)52-258-61
Paboma evinonnena npu ¢punarncosoii noodepaicke PODOU Ne 18-05-01001A.

[TpuroroBneHre W3 TeleBBIX CMECEH MOAETBHBIX HMCXOAHBIX TOMOT€HHBIX CTEKON coctaBa SiO2-
Al203-Na,0-K,0-CaO-LiF(HF) ¢ A/CNK ~0.64, 1.10 u 1.70 1 HacbleHHe UX BOJHBIM PACTBOPOM
HF u mukpomo6aBkamu mpu T =900°C, P =100 MIla u aiuTenpbHOCTH ~6-8 YacoB OMUCAHO B
nepBbix Tesucax (YeswsruenoB B.FO., Buptoc A.A). i skcrieprMEHTOB ObLI HCIIOJIB30BaH | a-
cozepkamuii peppoTanuonuT U3 mrata Munac-Xepaiic, Bpasnummus, Ta,Fe?* NbOs, conepxamuii (B
mac.%): 77.5-81 Taz0s, 13-14 FeO, 5.5-8 Nb2Os u 0-1 SnO,. ®eppoTanuoauT AIs MPOBEACHUS
AKCIIEPUMEHTOB Takke ObuT Jit00e3Ho npenoctasieH M.B. TlekoBeim (MIY).

[Ipy mMOATOTOBKE OKCIEPUMEHTOB IO OIPEACICHUI0 PacTBOPUMOCTH (eppoTamuoiInTa B
TPAaHUTOMIHBIX PACIUIABAX, MOPOIIOK MOJEIBHOTO aTOMOCHIMKATHOTO CTEKJa 3acekimanu B Pt
ammyjay, B LEHTp MOMellald HecKoJbko (0T 1 1o 6) HeOOoNmbIIMX 3epeH MHHepania, 100aBisuv
n30bIToK (110 20 Mac.% 0.1 u) pactBopa HF u 3aBapuBamu. DKcrepuMEHTHl OBUIM MPOBEACHBI HA
YCTaHOBKE BBICOKOTO Ta30BOro AaBiieHUs ¢ BHyTpeHHUM HarpeBoM (IHPV) mpu T =650, 750 u
850°C, P =100 MIla u mymurensHOCTH OT 5 10 10 CyTOK B 3aBUCHMOCTH OT TEMIIEPATYPHIL.
[TonydeHbl KOTUYECTBEHHBIE SKCIIEPUMEHTANILHBIE JaHHBIC TI0 PACTBOPUMOCTH (eppOoTarnoInTa B
BBICOKOTJTMHO3EMHCTBIX, CYOTIMHO3EMHCTBIX W MICJOYHBIX TPAHUTOMAHBIX paciuiaBax. JlaHHbIe
PE3yNbTaThl MO3BOJISIIOT KOJIMYECTBEHHO OLIEHUTH BIMSHUE COCTaBa MarMaTU4ecKoro pacruiaBa Ha
cogepkanusi Ta u Nb, a takke Ha BenmuuHy Nb/Ta OTHOIIEHHS B T'PAaHUTOHMJIHBIX PacIlIaBax
Pa3IMYHOIO COCTaBa MPU PaCTBOPEHUH 3TOro MHUHepaia. IlodydyeHHbIe pe3ylbTaThl COMOCTABICHBI
C JJaHHBIMHU TI0 PAaCTBOPUMOCTH JPYTHX MPUPOAHBIX TAHTAJIO-HHOOATOB: TAHTAINTA, MUKPOJIUTA U
WIBMEHOPYTHIIA.
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YCOBEPHIEHCTBOBAHUE CUCTEMbI BHEIITHET'O HAT'PEBA JJIA AYEEK C
AJIMA3HBIMU HAKOBAJIbHAMUA B UOM PAH

Yeprrona H.B., CnmBak A.B., 3axapuenko E.C. , JlutBun 10.A.,
Ky3wopa A.B. , Cagonosn O.I'. (MM PAH)
nadezda@iem.ac.ru; ten.: 8 (496) 522 58 76

MeToa CHEeKTPOCKOMMYECKOr0 H3Y4YeHHs O0O0paslloB B sAYCiiKe C alMa3HbBIMH HaKOBAJIbHAMU,
KOTOpBI TO3BOJISIET IMPOBOJMTH aHAIU3 TBEPIbIX, JKUJIKAX M Ta3000pa3Hbix (a3 in situ
(HEeToCPeICTBEHHO BO BpPEMs SKCIEPUMEHTA), MOy IMIMPOKOE MPUMEHEHUE B HayKax o 3emiie,
MaTepHaIOBEICHUH, XUMUHN U (u3uKe. B oTiimyme oT J1azepHOro HarpeBa, pE3UCTHBHBIN HarpeB
SYEHKU TO3BOJISIET M30eXaTh BBICOKMX TEMIIEpaTypPHBIX I'PAaJUEHTOB U TEM CaMbIM YMEHbBIIUTH
BIIMSIHME KUHETHYecKHX (akTopoB Ha (azoBeie paBHoBecusi. Ha 6aze NOM PAH namm Obina
pa3paboTaHa ¥ yCOBEpPILIEHCTBOBaHA CHCTEMa BHEIIHEro HarpeBa JijIsl CHJIOBOTO YCTPOMCTBA THIIA
“piston-cylinder DAC”, npenHa3zHadeHHAS Il ONTHYSCKUX HAOIIOJICHUHN U TTOJIYYCHUS CIIEKTPOB
KOMOMHAIIMOHHOTO PAacCessHUs B YCIOBHUSAX BBICOKMX AaBieHuil. CTaOMibHBIN HarpeB oOpasia 1o
temmeparyp Oonee 500 °C mpoBommics B atmocdepe aproHa ¢ TPUMECBIO BOJOpOIa C
UCIOJIb30BAaHUEM BOJHOTO OXJKICHHS, YTO MO3BOJHMIO 3HAYUTEIHBHO YMEHBIIUTH TEIJIOBOE
BO3/ICHCTBUE Ha OOBEKTUB MUKPOCKOIIA U YIIYUIIUTh Ka4€CTBO 3aIMChIBAEMBIX CIIEKTPOB.
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KHUAKOCTHAS HECMECUMOCTD 1 OBPASOBAHME KAJIMEBBIX KAPBOHATHBIX
N AIITOMOCUJIIMKATHBIX PACIINIABOB B CUCTEME MO/IEJIbHbBIN
[TEJINT-CO: ITPU 6 I'Tla

Ilankuii A.®., Apednen A.B., [Tonoopoauuxos U.B. (UI'M CO PAH, HT'Y),
JIntacos K. . (MU®B/] PAH)

shatskiy@igm.nsc.ru tex.: 8 (383) 373-05-26 (100. 742)

Paboma sevinonnena npu noooepaicke PODOHU (npoexm Ne 20-05-00811)

DKCIepUMEHTAIBHO YCTAaHOBJIEHO, YTO YACTUYHOE IJIaBJICHHUE MaTepHralla KOHTUHEHTAIbHON KOPBHI,
CcyOmyuupoBaHHOTO Ha ©IyomHy okoino 200 KM, TPHUBOOUT K OOpa3oOBaHUIO JBYX
HECMEIIMBAIOIINUXCS PACIIJIABOB, CUJIMKATHOTO M KapOOHATHOTO (KapOOHATUTOBOTrO), OIM3KUX IO
COCTaBYy K HailJICHHbIM BO BKJIIOUEHUSX B MPUPOAHBIX anmasax. PacmiaBel cocymectByioT ¢ CO2
barouaoM U MHHEpalaMH SKIOTUTOBOTO IapareHes3uca, rpaHaToM, OMQaiuToM, KUaHUTOM U
KodcuTOM. Kak M BKIIFOUEHHUS B MPUPOTHBIX aMa3ax, 00a pacruiaBa XapakTepU3YIOTCS aHOMAaJIBHO
BBICOKHUMH cozepkanusmu Kaaus (Shatskiy et al., 2017).
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PACTBOPUMOCTH 30JIOTA U IIVTATHUHBI B COJIEBOM PACIIJIABE.
Hmynosuu K.U., Byxtusipos IL.I'., [lepcuxos 3.C. (MM PAH)

kshmulovich@yandex.ru te. :(49652) 22058
Paboma evinonnena 6 pamxax memor Ne 2 UDM PAH

HccnenytoTest 3KCTPaKIMOHHBIE BO3MOXKHOCTH CYXHMX COJICBBIX pACIUIaBOB MJISi W3BIICUYEHUS
METAJIOB U3 HU3KO-coaepkamux pya 1 orxoaoB ['OK.

W3mepensl 3aBucumoctu pactBopumoctd Au u Pt ot P(O2) B pacmase NaCl npu 850°C. s
000MX METANIOB PaCTBOPUMOCTh HMEET IapaboinyecKyro 3aBUCHMOCTh OT P(O2) m ObIcTpO
Boeinonaxusaercs npu P >100 KIla. PactBopumocTs minatunel npubiusnutensHo B 40 pa3 MeHbIIe
pPacTBOPUMOCTH 30JI0Ta NMpU oauHaKoBbIX ycioBusax. IIpu P(O2) = 200 Klla pactBopumocts Pt
nocturaer 180 ppm, a Au 6000 ppm. Jlumutupyromeil ctaauei mporecca SKCTPAKIHH SIBISICTCS
mud¢y3us Na B SiOz. IlonmyueHHble NaHHBIE KaYeCTBEHHO M KOJIMYECTBEHHO COTJIACYIOTCS C
AKCTPANOJSAIHMEH OINEHOK PACTBOPHMOCTH 30JI0Ta M IUIATHHBI B THUAPOTEPMAIBHBIX PaCTBOpax
(TarupoB, 2019) mpu Onm3kuUxX Temmeparypax. ITO MO3BOJIAET IMpeacka3aTh 3(G(HEKTUBHOCTh
COJIEBOM SKCTPAKIIMH METAJUIOB IT UX PACTBOPUMOCTH B BOJAHO-COJIEBBIX CHCTEMAX.
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TEPMOJANHAMUNYECKHUE CBOICTBA PACIIJIABOB B CUCTEME MgO—-FeO
Ilopuuxos C. U., UBanoBa M. A. (FEOXH), Munaesa M. C. (NVIDIA LTD)

sergey.shornikov@gmail.com; ten.: 8 (812) 540 03 42
I'panm PODHU Ne 19-05-00801

dusuko-xumudeckue cpoiictBa cuctemMbl MgO—FeO mpencTaBisioT 3HAYUTENBHBIN HHTEPEC IS
MOHWMAaHMsI TIIYOMHHBIX T'EOJOTHYECKUX BBICOKOTEMIIEPATYPHBIX IPOIIECCOB, OOYCIOBICHHBIX
HAJIMYMEM TBEPIBIX pacTBOpoB depponepukiaza (Mg,Fe)O, spisiomierocs oaHON M3 OCHOBHBIX
MUHEpAIbHBIX (a3 HUKHEW MAaHTUU 3EMIIN.

B Hacrosimeli pabote ObUTH BBIMOJTHEHBI TCOPSTHUYECKUE PACUETHl TEPMOJAMHAMHUYECKUX CBOWCTB
pacruiaoB B cucreMe MQO-FeO B oGmactu Ttemmeparyp 1000-2300 K ¢ momomibro
nonyamnupudeckod  Moxenu (Lllopruxos, 2019) ¢ nenbto yTOYHEHUS €€ MapaMeTpPOB.
[TapameTpamu MOJIEIH SIBIISUTHCh PACCYMTAHHBIE M3 IKCIIEPUMEHTAIBHBIX U TCOPETHYECKUX TAHHBIX
3HAYEHMs CTaHAApTHHIX dHepruii ['mbbca G°(i) oOpazoBanus mnpocTeix okcuaoB (MgO u FeO) u
depponepukiaza. B coctaBe razoBoii (a3pl HaA paciiaBoM yuuTbiBanu Hamumuue Mg, Mgz, MgO,
Fe, Fez, FeO, FeO,, O, Oy, O3 u O4. Ilonyuennsie 3naueHus G°(I) KOHACHCHPOBAaHHBIX (a3 u
KOMIIOHEHTOB Ta30BOM (ha3bl MCIOIB30BAIUCH JJIsi HAXOXJICHHUS YCJIOBUW PAaBHOBECHUS B CHCTEME
MgO-FeO mpu 3amaHHOM cocTaBe W Temriieparype. PeleHue ypaBHEHHs ISl OOINEH SHEPTHH
['u66ca uccnenyemoii cucTeMbl ObBUIO HalIeHO METOAOM MUHUMU3auu YHeprun ['ndoca.
PaccuntaHHbIC BETWYMHBI AaKTUBHOCTCH OKCHIOB W DHEPIHMA CMEIICHHSI B PACIUIaBaX CHCTEMBI
MgO-FeO cormocTaBiieHbl ¢ HMEIOIIUMUCS B TuTeparype nanabivu (Schmahl et al., 1961; Hahn &
Muan, 1962; Wu et al., 1993).
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TEPMOJIMHAMUWYECKHUE CBOMICTBA PACITIJIABOB B CUCTEME CaO-MgO
lopuuxos C. U. (F'EOXH)

sergey.shornikov@gmail.com; ten.: 8 (812) 540 03 42
I'panm PODHU Ne 19-05-00801

3HAYUTEBHBIN MPAKTUYECKH MHTEepec K (PU3NKO-XUMHUYECKUM cBoicTBaM cuctembl CaO-MgO,
SIBIISTIOIICHCSl COCTABHOM YaCThI0 BKHEHIIINX TEOXUMHUYECKUX CUCTEM, 00YCIIOBIICH BO3pacTalONICH
NOoTpeOHOCTRI0 B OTHEYNOpPax, OONaJaroIIMX IOBBIIIEHHOW CTOHKOCTBIO B METALTypTHYECKHX
mporeccax.

Teopernueckue pacyeTsl TEPMOAMHAMUYECKUX CBOMCTB pacmiaBoB cuctembl CaO-MgO B obnactu
temmnepatyp 2000-3200 K ObLIM BBIMOJIHEHBI C IEIbI0 YTOYHEHUS IMapaMEeTPOB HCIIOIb3YEeMOM
nonysmnupudeckoit moaenu (LLlopuukos, 2019), npenHasHayeHHON 711 pacu€TOB aKTUBHOCTEH B
paciiaBax MHOTOKOMIIOHEHTHOH okcuaHoii cuctembl CaO-MgO-FeO-Al03-TiO2-SiO2 B
IIUPOKOM HMHTEpBAJIE COCTaBOB M TeMmmepaTyp. VICXOAHBIMH mMapaMeTpaMud MOJETH  SIBISIINCH
paccyMTaHHBIE W3 SKCICPUMEHTAJIBHBIX M TEOPETUYCCKHX JAHHBIX BEJIIMYMHBI CTaHIAPTHBIX
snepruit ['m66ca G°(i) obpaszoBanusi npocthix okcuaoB (CaO u MgO) u pasnararomierocsi npu
temneparype 2573 K coequnenus CaMgO,. B cocraBe ra3oBoit ¢a3el HaJ pacijiaBOM YYUTHIBAIH
namune Ca, Caz, CaO, Mg, Mgz, MgO, O, O,, O3 u Os Paccunrtannsiec 3Hauenus G°(i)
KOHJ/ICHCUPOBAHHBIX (a3 M KOMIIOHEHTOB Ta30BOW (ha3bl HCIOJIB30BAIKMCH U HAXOXKICHUS
YCIIOBHIA PABHOBECHS B CUCTEME TIPH 3aIaHHOM COCTaBE U TEMIIEpaType.

PaccunTaHHble BeIMYMHBI aKTHBHOCTEW OKCHIIOB W JHEPTHil CMEIICHUS B pacIljlaBax CHCTEMbI
CaO-MgO cormocrapieHbl ¢ UMEIOIUMHECS B uteparype nanubsivu (Wu et al., 1993).
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XUMNYECKOE ®PAKIIMOHNPOBAHUE ITEPOBCKUTA 1P UCITAPEH1I

lopuuxos C. U. (F'EOXH), SIxosaes O. U. (FEOXH)
sergey.shornikov@gmail.com; ten.: 8 (812) 540 03 42

Turanat xaneiusa CaTiOsz (IIEPOBCKUT) — CPaBHUTEIBHO PEIKHA MHHEpas, IMPEICTaBIISIOIINMA
0ocoOBIii HMHTEpeC [UIg TMETPOJIOTHH, a TaKXkKe IS KOCMOXMMHUYECKHX HCCIEIOBAaHUMA Kak
COeIMMHEHHE, BXOmfllee B cocrtaB BemiectBa TyromiaBkux Ca—Al-BxiroueHuii, d9acTo
BCTPEYAIONIUXCS B YITIUCTHIX XOHAPUTAX U SBISIIOIIUXCA CaMbIM paHHUM 00beKTOM CoJHEeYyHOU
CUCTEMBI C HEOOBIYHBIMU U30TOITHBIMH XapaKTEPUCTHKAMHU.

B pamkax pa3BuBaeMblX TeopeTHuecKUx ImpencraBieHuil (SkosneB u Ilopuukos, 2019),
Oasupyronuxcs Ha MOAU(PUIIMPOBAaHHOM ypaBHeHHH | epua-KHynceHa, paccMOTpEeHO XMMHUYECKOE
(bpakIMOHUPOBAHUE MIEPOBCKUTA NIPU HCTIApeHUH pu Temmeparype 2278 K. TepmoanaamMudeckne
pacueTsl OBUIM BBIIOJHEHBI C IMOMOIIBI0 MOMYIMIMPUYECKOH MOJENU, MpeAHa3HAYCHHON Ui
pacyeToB aKTUBHOCTEH B pacIuiaBax MHOTOKOMIOHEHTHOH okcuiaHou cuctembl CaO—-MgO-FeO—
Al;03-TiO2-SiO> B mmpokom uHTepBajie coctaBoB u Temieparyp (Illopuukos, 2019). I[TapameTpsr
MOJIeNId OBUIM PACCYMTAHBl M3 SKCIEPHUMEHTAIBHBIX M TEOPETUYECKHX JaHHBIX O 3HAUYCHUSX
cTaHgapTHRIX sHepruii I'no6ca G(i) oOpa3zoBaHus COeIUHEHHI U KOMIIOHEHTOB ra30Boi (ha3bl HaJ
cucremorr CaO-TiO,. IlomydyeHHBIC TEPMOAMHAMHUYCCKUE JTaHHBIC IMO3BOJISIIM MOJIEIUPOBATH
M3MEHEHHE XHMMHMYECKOTO COCTaBa pacilaBa IMEPOBCKUTAa B MPOIECCE HCIAPEHUS U YUeCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ YCIIOBHSI ~ HMCHapeHusi. B KayecTBe  CpaBHUTEIBHBIX
IKCIIEPUMEHTAIBHBIX JaHHBIX OBLTH UCIOJIb30BAHbI PE3yNIbTaThI, MoyueHHbIe Zhang et al., 2014.
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OCOBEHHOCTU PACIIPEJEJEHUS CKAHAWS MEXTY CUJIIMKATHBIM U COJIEBBIM
PACIUIABAMU U KPUCTAJIJIMUECKUMU ®A3AMU B CUCTEME SI-AL-NA-K-LI-F-0-H
ITPU 800° - 500° C 1 1 KBAP

lexuna T.U., 3unoBbeBa H.I'. (ceon.¢p-m MI'Y), Pycak A.A. (CEOXH PAH),
XBocTukoB A.A. (UIITM PAH), I'pamenunuxuii E.H.),

Andepnena 51.0. (zeon.¢p-m MI'Y), Korenbuukos A.P. (HOM PAH )
t-shchekina@mail.ru, Ten.: +7 (495) 939-20-40

Paboma evinonnena npu ¢punancosoii noooepocxke PODU (npoexm Nel6-05-0089)

N3yueno pacnpenenenne SC B MojenbHOW rpanuTHoi cucrteme Si-Al-Na-K-F-O-H wmexny
amoMocuarkaTHeIM U LiKNa-amoModTopuaasiM  (COJEBBIM) pacIUlaBaMd IIPH  TEMIIEpaTypax
800 -600° C u napnenuu 1 x6ap.. IToxasano, uro B uaTepBane 800° - 700° C ckanamii HApsAIY C
pelKO3eMENIbHBIMUA ~ 3JIEMEHTAaMH  HAKalUIMBAe€TCS B COJIEBOM  pacilaBeé C  BBICOKMMHU
xos(pduuuenTamMu paszienaenus >>1. Ilpu nanbHeifmem nonmxenuu Temmneparypbl g0 500° C B
CHUCTEME HapsAay C CHIMKAaTHbIM (TEepeoXJaXIEHHbIM) M COJEBBIM pacilaBaMH 0O0pa3yroTcs
Kpuctajuindeckue ¢asel — kpapi, K-Na—amomodTopuasl psga KpuonuT-dibnaconut u  Li-
cojiepKaliasi CiaroAa MOMWINTHOHUT. OOHapyKEeHO, YTO CKaHAWM BXOAUT HE TOJBKO B COCTaB
CHJIUKAaTHOT'O M COJIEBOTO PACIJIaBOB, HO U B almroMOGTOpUAbI U ciaroabl. KoaddummenT pazaeneHus
SC Mexny cioJaMd M CWIMKAaTHBIM — paciulaBoM coctaBisgeT okono 10, wmexay Na-
amoMoTopugamMu U paciuiaBom okoso 1,5. Hanbonbmme xkoddduimentsr pazaenenus okono 13-
20 nabmromaroTcs MEXJy OoraTbIMHM KalueM aloMO(GTOpPHIAaMH M CUIMKATHBIM paciuiaBoM. Bo
BCEX YIMOMSHYTBIX KPHUCTAUTMYECKUX (a3ax CKaHIWHA, NO-BUAMMOMY, H30MOP(HO 3ameniaet
AIIOMUHUM. DTa OCOOCHHOCTb CKaHIUS PE3KO OTJIMYAET €ro OT PEAKO3EMEIbHBIX 3JEMEHTOB U
UTTPUSI, KOTOPBIE TIPAKTUYECKU HE BXOJST B COCTaB KPUOJIUTOMOAOOHBIX (ha3 U CI0J, a 00pa3yroT B
U3y4aeMol cUCTeMe TOJIBKO COOCTBEHHBIE GTOpHUIHBIE (a3bl THMA LNF3.
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OBIIME MOP®OJIOTUYECKHUE OCOBEHHOCTHU OTAEJIbHBIX ®PAI'MEHTOB
JTAJOKCKOI'O KOCMMYECKOI'O TEJIA

IOpxogen B. I1. (The Academy of DNA Genealogy)
valery.yurkovets@gmail.com; Tein.: 8 (921) 407 13 79

Hapsiny ¢ equHbIMH CTPYKTYPHBIMUA M TEKCTYPHBIMH OCOOCHHOCTSIMH, MAaTHUTHBIMH CBOWCTBAMH,
€AUHBIM TETPOJIOTMYECKUM COCTaBOM, OJMHAKOBOW IUIOTHOCTBIO, OJMHAKOBOMY SYEHCTOMY
CTPOCHUIO TIOBEPXHOCTH, HATMYMIO BHE3EMHBIX MUHEPAJIOB B COCTaBE, OOJBIINHCTBO OTOOPAHHBIX
B KaracTpodHBIX closiX oOpa3noB OmmkHed 30HBI JlagoKCKOro UMIAKTa, B KOTOPBIX
npeanonaratoTcs (parMeHThl JIagoKCKOr0o KOCMHUYECKOTO Teja, OO0NajaroT TakkKe eIMHOM,
HE3aBHCUMO OT pa3Mmepa, MakpopopMoil - cepuyecKuM, BBITSHYTHIM BJAOJIb OJHOTO U3 pEdep
TETPadpOM, KOTOpas HaClIEeQyeT, BEpOSTHO, OTIAEIbHOCTh B MAaTEpUHCKOM Tene. B pesynbrare
paccMoTpenust (GU3MYECKON MPUPOJBI HEKOTOPHIX M3 MEPEYUCICHHBIX MPU3HAKOB MPEsIOKEeHa
Mo/J1e)Tb (POPMHUPOBAHHS TOBEPXHOCTHOTO CTPOCHHUSI METEOPUTOB.
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AMOP®HOE BEHIECTBO U I'"IMHUCTBIE MUHEPAJIbI
B TEXHOI'EHHBIX PEUHBIX NJTAX

SAunu EII. (FEOXH PAH)
yanin@geokhi.ru; temn.: 8 (495) 939 70 69

Texnorennsie bl (TU), popmupyromuecs B pekax IPOMBIIUICHHBIX PAaiiOHOB, MPEICTABISIOT
co00if HOBBIH BHUJ COBPEMEHHBIX PYCIOBBIX OTJIOXKEHHH, KOTOpbIE I'PaHyJIOMETPUUYECKUMHU
XapaKTepUCTUKAMH, MUHEPAIbHBIM COCTaBOM M T'E€OXHMUYECKUMH OCOOCHHOCTSMHU PE3KO
OTJIMYAIOTCST OT ()OHOBOI'O PYCIOBOro auItoBUsA. Wbl KOHIEHTPUPYIOT OCHOBHYIO Maccy
MIOCTYNAIOIINX B PEKH CO CTOYHBIMU BOJAMHU M IOBEPXHOCTHBIM CTOKOM IIOJUIIOTAHTOB H
ABJISIIOTCA apEHOW pAa3BUTHS WHTEHCUBHBIX M IPOTSIKCHHBIX TEXHOICHHBIX T€OXMMHUYECKHUX
aHomanuil. XapakrepHas ocoO0eHHocTh T — mpucyTcTBHE B HUX 3HAUUTEIBHOI'O KOJHWYECTBA
aMop(HOTro BellecTBa U INIMHUCTBIX MUHepasioB. CojeprkaHue aMop(HOTo BelecTBa B POHOBOM
aimoBun 00biuHO coctaBnsier 10-11%, B TU ono ysenuuuBaercs no 30%; conep:kaHue
IJIMHUCTBIX MHHepaioB B ammoBuu meHee 0,1%, B mimax oHo mocturaetr 1-3% wu Ooublie.
AMop¢HOe BelecTBO M INIMHUCTbIE MHHEPAJIbl BO MHOIOM OOYCJIaBIMBAIOT I'€OXHMHUYECKOE
cBO€OOpa3ne, KaTHOHOOOMEHHYIO CIIOCOOHOCTh U HEYCTOMUMBOCTH (KakK (PU3MKO-XMMHUYECKOH
cuctembl) TH, mnpenompenenstoT UX aKTUBHbIE BTOPUYHBIE IpeoOpa3oBaHUs U IOBEIEHUE
CBSI3aHHBIX C WJIAMH XUMUYECKUX 3JIEMEHTOB (OCOOCHHO TSAKEJIbIX METAJIIOB).



