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O METOAUKE CMHTE3A 'TOMOI'EHHbIX CYJIb®ONIHBIX CTAHJAPTOB

Aopamosa B.JI. (M'EM), baxanyp A.M. (KazHY, [|BXMA),
Kaumos A.O., Kox K.A. (UI'M CO PAH)
vabramova@igem.ru; ten.: 8 (926) 337 00 12

Paboma ebinosnHeHa ripu noddepxcke PH® Ne 25-23-00155

OcHOBHOE BHMMaHUE B paboTe YJEJIEHO OLEHKE MUKPO-TOMOI€HHOCTH 00pa3l[0B CUHTETHUYECKUX
cynbpunoB wmerogom JIA-UCII-MC B 3aBucuMOcTH OT JBYX (DAKTOpOB: IPOBEACHUS
TOMOTEHU3MPYIOLIEro OTKUTa U HAYaJIbHOW KOHLIEHTPALMHU IPUMECEH.

VYCTaHOBIEHO, YTO OTXHUI SBISETCS KPUTHUUECKUM YCIOBHUEM JIOCTHIKEHHUS IPUEMIIEMON
TOMOTE€HHOCTH HE3aBUCHMMO OT KOHLEHTpalMu Ipumeceid. B mpeapiiymux ucciegoBaHUIX
MOKa3aHo, YTO NpHU BBICOKMX KoHIEHTparusax (100 ppm) HaOm0gar0TCs TeTEPOreHHbIE YYaCTKH,
oboramennsie Pd, Sb, Os, Ir, Pt, Au, Pb u Bi, Torma xak obpasen ¢ konmeHtpauueir 50 ppm
XapakTepusyercs 0osiee BBICOKOH TOMOI€HHOCTBIO CcOCTaBa. B paHHOW paboTe IOMOJIHUTENBHO
uccienoBaHbl o0Opa3lpl € KOHIEHTpanueil mnpumeceir ~1 ppm. Pa3paGoranHble cTaHIapThI
anpoOupoBaHbl HA MPUPOJIHBIX CYIbGHUIHBIX 00pa3uax (MMPPOTUH, XAIbKOIUPUT, TUPHUT).
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MUKPOBHOE ITPEOBPA30OBAHME I'OPHBIX ITOPO/] B YCJIOBMAX I'NIYBMHHbBIX
XPAHWJINILL PAO

Aopamosa E.C. (UDXI3 PAH), Cadounos A.B. ("'EOXH PAH)
gorchicta246@mail.ru; Ten.: 8 (977) 460 15 87

Jl1s IpOorHO3a J0JATOBPEMEHHON KOBOJIIOLIMU MHKEHEPHBIX U IT'€0JIOTHYECKUX OapbepHBIX CUCTEM B
KOHIICTILIMY TTyOMHHBIX 3aXOPOHEHUH PalnOAKTUBHBIX OTXO/I0B TpeOyeTcs yuyeT MHOTUX (aKTOPOB,
OJHUM U3 KOTOpBIX sBIseTcs MHKpoOuosoruueckuii. B nanHOi pabGoTte mnpexacraBieHa
KOMIUICKCHAsI OLIEHKAa MHKPOOHMOJIOTHYECKOTO NpeoOpa3oBaHUsl TOPHBIX MOPOJ C IUIOLIAJIKU
OyAyIlIero NoJ3eMHOI0 XpaHWIMILA PaJUOaKTUBHBIX 0TX010B «EHucelickuit» (r. Xeneznoropck
KpacHosipckoro kpas). bbut npoBesneH aHain3 U3MEHEHHMsSI MUHEPAJIBHOTO, 3JIEMEHTHOIO COCTaBa
00pa31ioB KEPHOB IPAHUTOUHOIO MAacCHBa, OTOOPaHHBIX C TIIyOHHbI 450 M, a Tak)Ke KOMIUIEKCHas
OLIEHKA COCTaBAa MUKPOOHBIX COOOIIECTB /ISl BBIABICHUS MUKPOOPTaHU3MOB, YUAaCTBYIOUINX B 3THX
nporeccax. B cocraBe MHUKPOOHBIX COOOIIECTB BBISBICHBI MHKPOOPTaHU3MBI, CIIOCOOHBIE
BBI3BIBATH MPOIIECCHI CITIOCOOHBIE MOBIIMATH HA LIETIOCTHOCTh MHKEHEPHBIX 0apbepoB OE€30MaCHOCTH,
BKJIIOYas KOPPO3MIO CTalli, ra3000pa3oBaHue, NECTPYKLMIO LEMEHTHBIX MarepuanoB. OleHka
CTHUMYJIMPOBAHHUSI MHUKPOOHOW aKTHMBHOCTH BOJAaMH TOPHOTO MAacCHBa, MPOIYKTaMU pPaanoin3a
BOJIbl, MMPOJYKTaMU KOPPO3UU CTaIM, KOMIOHEHTAMHU BbIIEIAYMBAHUS LIEMEHTOB, IVIMH U CTEKOJ
MoKa3ajia, 4T0O MUKPOOHBIE MPOLECCHl MOTYT 3aMETHO MHTEHCHU(HIIMPOBATHCS MO Mepe (U3UKO-
XMMHUYECKOH NPOLIECCOB Jlerpajlaliul HMHXEHEPHbIX O0apbepoB M UIpaTh BAXKHYIO pPOJb B MX
JanpHEHIINX OMOTEOXMMHYECKUX TNpeoOpazoBaHMsX. V3ydeH BKJaJ MUKPOOHBIX MPOIIECCOB B
MOBE/ICHNUE PAIMOHYKIINJIOB B KOHTAKTE C TOPHBIMU MOPOJIaMHU.
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[MPUMEHEHUE METOJJA MUKPOBOJIHOBOI'O CIIEKAHU HA OBPA3LIAX UMUTATOPA
JIYHHOI'O I'PYHTA

Arankun U.A., Copoxun E.M., Pazanunes K.M., Cmiora E.H. (FEOXH PAH)

agapkin@geokhi.ru; Tem: 8 (909) 994 98 23

Paboma evinonnena no meme 2ocyoapcmeennoeo 3aoanus Hncmumyma 2eoxumuu U GHAIUMu4ecKoll Xumuu
um. B.U. Bepnaockoeo Poccuiickotl axademuu nayk (I'EOXH PAH)

CoBpeMmeHHasi cTpaterdss OcBoeHusi JIyHbI mpennonaraeT HCHoib3oBaHue pecypcoB Ha Mecre (In-Situ
Resource Utilization, ISRU). B 3ToM KOHTEKCTE 0COOBII HHTEPEC MPEACTABISIOT AAMUTHBHBIC TEXHOIOTHH,
MIO3BOJISIONINE CO3/1aBaTh JIEMEHTHI JIYyHHOH MH(PPACTPYKTyphl HETIOCPEICTBEHHO U3 JIyHHOrO peronura. B
YHCI0 HanOoJiee MepCIeKTUBHBIX METO/I0B BXOJUT MUKPOBOJIHOBOE CIIEKaHHE, OCHOBHBIMH JOCTOMHCTBAMHU
KOTOpOTO sBIsieTcss (OPMHUPOBAHHME DJJIEMEHTOB WHQPACTPYKTYyphl 0€3 HCIONb30BaHHS CTOPOHHUX
CBSI3YIOILMX, OTHOCUTEIHHO HU3KOE 3HEPIrONOTpeOIeHne U CIOCOOHOCTh K 00BEMHOMY HarpeBy HCXOAHOTO
MaTepuaia.

B mpenctaBneHHOM HCCIEOBAaHMH H3JIOKEHBI PE3yJIbTaThl MepBol (as3bl IKCIepUMEHTaIbHOH paboTHI MO
MHUKPOBOJIHOBOMY CIIEKaHHMIO 00pa3LoB, M3TOTOBJICHHBIX M3 aHajora jdyHHoro rpyHTta VI-LH1. B kauecte
HUCXOIHOIO Marepuana ObUl  HCIIOAb30BAaH HM3MENbYEHHBI 1a0pagopur, uell XUMHUYECKUH W
MUHEPAJOTMUeCKUi cocTaB OJM30K K pailloHaM JIyHHBIX MaTEpUKOB. Y CTAHOBJIEHO, YTO 15 MUHYT CHeKaHUs
B OBITOBOH MHMKPOBOJIHOBOM meuun mpu mMouHoctu 800 Batt ¢ ucnons3oBanneM (GopMbl U3 KEpaMUIECKOTO
BOJIOKHA co cioeM SiC xBaTtaeT, 4TOOBI MONHOCTHIO paciuiaBuTh 10 rpaMm aHajora JyHHOTO PEroyiura
MaTepUKOBOTO cocTaBa. [Ipu aToM 12 MUHYT OCTATOYHO, YTOOBI JOCTHYb MOJTHOTO CIIEKaHMs 0Opasia.
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HPUMUTHUBHBIE MAT'MbI MOHYET'OPCKOI'O MHTPY3MBHOI'O KOMJIEKCA: OLIEHKH
10O METOJY 'EOXUMUNYECKOU TEPMOMETPUN

Apuckul A.A. Epevun 1.J1. (MI'Y, TEOXH PAH), ITmennubia U.B.,
Co6ones C.H. ('EOXH PAH)

ariskin@rambler.ru; +7(495)939-49-69

Buvinonneno npu ¢hunancosoti noooepoicke PH® (epanm Ne 25-27-00475)

B MomnueropckoM paccioeHHoM IuiyToHe (Mypmanckas o6macte, Poccusi) ¥ cOmyTCTBYIOLIMX
TeJlaX IIUPOKO PACHpPOCTPAHEHBI JYHUTHI, TapHOypruThl, OPTONHUPOKCEHUTHl U OJMBHHOBBIC
rabOpOHOPUTHL, TEOXUMUYECKOE MOA00ME U OIM3KUN BO3PACT KOTOPHIX COTIACYIOTCS C MAHTUHHOM
MIPUPOJION UCXOTHBIX BEICOKOMAarHe3nalbHbIX MarM Ha pyOesxe Heoapxes u [laneonporepozos. s
yJIbTpamMapuTOB, BCKPBITHIX CTPYKTYpHO-pa3BeouHbIMU ckBaxuHamu M-1 u M-20, npu nomoru
nporpaMmmMbl KOMAI'MAT-5.3 cMomenupoBaHa paBHOBECHAs KPHUCTAUTM3AIMS A0 ONHM3KUX K
COJIUTyCHBIM TemrmepaTyp. Pacuersr nmpoBoauinuce npu P=1 kbap, ycioBusx Oydhepa WM, ¢ marom
0.1%. JluHuM OSBOJIOLMK COCTaBa paciUlaBOB OTBEYAIOT mocieaoBarenbHoctd Sp+Ol —
Sp+0OI+Opx — Sp+Ol+Opx£Pl+Cpx+cynbpua. CpaBHEHHE U MOMCK TOYEK MEPECEUCHHS ITHX
MOJIETIBHBIX TPACKTOPHUI MMOKa3ajo, YyTO B ciydyae Teia yhnpTpamaduroB u3 ckB. M-1 curnan
BBICOKOTEMIIEPATYpHBIX pacIUIaBOB ‘“‘3amucaH’” B COCTaBaX HIDKHUX IJIaruorapu0ypruTos:
~1350°C, okomno 15 mac.% MgO B pacruiaBe, Sp+OI(~F090.5). Bepxuss yacts 3Toro Tena Gosee
muddepeHMpoBaHa — BIUIOTh /0 HPUKPOBEIBHBIX MEIAHOHOPUTOB, KPHCTALUTU30BABILUXCSA W3
MEHEE MarHe3uaabHOM CyOcTaHIuU ¢ TeMrepatypoi okono 1230°C Pacders! 11t mopoa u3 CKB. M-
20 yxa3bIBalOT Ha 00Jiee KPEMHEKHUCIOTHYI0 MarMaTUYECKy0 CUCTEMY BBICOKOW MarHe3ualibHOCTH,
npuyeM. HanboJiee BHICOKOTEMIIEPAaTypHYI0 MarMy MOXHO Ipeamnofarats g JlyHuroBoro Gioka,
MOPOIBI KOTOPOTO KPUCTAJUIU30BAIIUCH U3 paciliaBa, coaepxkaiiero ~19 mac.% MgO B paBHOBecun
¢ onuBuHOM F092 mpu temneparype ~1435°C. ToT ¢akT, 4TO cpeHEB3BEUICHHBIH COCTaB 30HBI
nepecianBaHusl MIaruorapiOypruToB U OPTOIMMPOKCEHUTOB (HMXKE JIMH3BI AYHUTOB) MOMAJaeT Ha
Ty *e kKoHHony “Pacrnas (1435°C) — onuBuH (F092)”, MO)kHO paccMaTpuBaTh Kak CBUIETEILCTBO
TeHEeTUYECKOTO POJICTBA BCeX ylbTopaMaduToB U3 ckB. M-20, BEpOSTHO UMEIONINX UCTOYHUKOM
OJIMH U TOT K€ MarMaTH4YeCKHi pe3epByap.
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YUCJIEHHOE U IABOPATOPHOE MOJIEJIMPOBAHUE B3AUMO/JIEMCTBU S
INIMHUCTBIX MATEPHNAJIOB MHXXEHEPHBIX BAPLEPOB BE3O0ITACHOCTHU C
MUKPOBHBIMU METABOJIMTAMU

Aprembes I'.l., Muponenko M.B., Cad¢onoB A.B. ('EOXH PAH)
artemyev@geokhi.ru; Ten.: +7 (985) 463 21 96
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

Hcnonp3oBaHue TIJIMH B KayecTBe MaTepuala HH)KEHEpHBIX OapbepoB 0O€30IIaCHOCTH Ha
npeanpusatun ATL[ npennonaraer UX KOHTAaKT C 3arpsA3HAIOIMMHA KOMIIOHEHTAMH, a TaKXKe C
MHUKPOOpraHu3MaMu. MuKkpoOHast akTUBHOCTb CIIOCOOHA MTPUBOAUTH K 3HAUYUTEIbHBIM U3MEHEHUAM
[JIMHUCTBIX MUHEPAJIOB BIUIOTH 10 UX Pa3pylI€HUs. DTOT MIPOLIECC MOKET IPOUCXOAUTD KaK 3a CUET
MHUKPOOHBIX MPOLECCOB, TaK U B PE3yJbTaTe BO3AECHCTBHS MUKPOOHBIX META0OIMTOB, CIIOCOOHBIX
pa3pylaTh CTPYKTYpHYIO PEIIETKY INIMHBI 32 CUeT 00pa30BaHMs yCTOMYMBBIX B BOJAHOM pPacTBOpPE
KoMInIekcoB ¢ A%, Fed*, Fe?*,

Lenbto paboTel ObUIa SKCIEPUMEHTAIBHOE M YHCICHHOE MOJCIMPOBAHUE B3aUMOJICHCTBUS
MHUKPOOHBIX MeTa0OoJIMTOB (OKcajara, CyKIMHaTa U (opMmHara) ¢ NIMHUCTBIMM MaTepHajaMH.
[IpoBeneH HKCIEPUMEHT 10 KOHTAKTY PACTBOPOB ILABEJIEBOM, SHTAPHOM U MYyPaBbBUHON KHUCIJIOT B
KOHIIEHTpauuu | r/1 ¢ HaBecKaMM INIMH B Te4eHUHU Mecsna. OCyIecTBICH JIUTEpaTypHbIH MOUCK
3HAYeHHH KOHCTAHT ycToiumBocTH KommiekcoB AP, Fe®', Fe?* ¢ ammonmamm opraHmyeckux
KHCJIOT, IPOBE/IEHO PAaBHOBECHOE M PaBHOBECHO-KMHETHYECKOE MOJEIMPOBAHUE MTPeoOpa3oBaHus
[JIMH.
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OKCHEPMMEHTAJIbBHOE MOJEJIMPOBAHUE HHEPEHOCA PYIHBIX KOMIIOHEHTOB
(Fe, Ni, Cu, Zn, Pb) BOAOU 1 OBPA3BOBAHUE OPEOJIOB PACCESHUA

Axmemkanoa I''M., Koreabnukon A.P., Cyk H.U. (MM PAH)
kotelnik1950@yandex.ru; tem. +7 (916) 206 60 16
Paboma evinonnena npu noodepaicke npoepammesr FMUF-2022-0003

[TpoBeneHo skcrnepuMeHTabHOE MoenupoBanue nepenoca Fe, Ni, Cu, Zn, Pb B Boje ¥ BOJHBIX
pactBopax NH4Cl u KCI B TepmorpaaueHTHbIX ycnoBusx mnpu temmepatype 70+-20°C (AT=50°C)
mpu arMocepHOM gaBleHWU. B KadecTBe HMCXOMAHOTO MaTepHalia HCIIOJIBb30BAM HMHUTAIUIO
rpanuta (cMecb Qz + Fsp) ¢ mobGaeinenwe pyaHbix MmuHepaioB: mentaanauta (Ni,Fe)eSs;
xanpkormuputa CuFeSz; chanepura ZnS; ramenura PDS. OnbITel NpOBOAWIM B CTEKISHHBIX
umnHIpax oobemMoM 150 mit. B HUOKHIOIO YacTh HWJIMHJIPA 3arpyKajld TPAaHUTHYIO CMech (Macca~
10 r) ¢ nobaBneHuEeM pyIHBIX MHHEpAIOB (Macca ~ 3 T). B cpenneit yactu pacroyiaraim ceTyaThiid
KOHTEWHep ¢ peuyHbiM meckoM (10 T), B BepxHEH YacTH MOABEIIMBAIM IOJTYIOTPYKEHHBIN
KOHTEIHEp ¢ Mo4BoH (cynech) Maccoil okoso 6 r. B uununap 3anusanu Boxy (uiau 0.1M pactBopsl
NH4Cl u KCI). HuxHI00 4acTh HIIHHIPA pa30rpeBalid Ha MecYaHoi (Win BojstHOM) 6aHe 10 70°C.
[IponomxurenbHOCTh ONBITOB cocTaBisuia 40-45 cytok. [locie OmbITOB oOmpenesnsiu COCTaB
pacTBopoB. TBepable MPOAYKTHI OMBITOB (MOYBY) MpoMbiBasid 200 MII AUCTUIUIMPOBAHHON BOJBI U
KOJIMYECTBEHHO aHAJIM3UPOBAIM cocTaB puiabTpaTa Ha conepxkanue Na, K, Mg, Ca, Fe, Ni, Zn, Cu,
Pb. TBepaple MPOAYKTHI OMBITOB aHAIW3UPOBAIH MHUKPO30OHIOBBIM M PEHTICHOBCKUM aHAJIU30M.
[Tokazano oOpa3oBaHWE BTOPUYHBIX OpPEOJIOB PACCESHHUS PYIHBIX JJIEMEHTOB U  HX
muddepeHIraTbHas TOBUKHOCTD IPH TEPMOTPATHUCHTHOM TIEPEHOCE B BOJAHBIX pacTBOpax.
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[TPOMCXOXXJIEHUE TOHKO3EPHUCTOV BPEKYMI METEOPUTHOI'O KPATEPA KAPJIA
(TATAPCTAH)

Bbanwkos /1., bezaesa H.C. (F'’EOXH), Ky3una I.M. (K®Y), Pa3anues K.M. ('’EOXH),
I'arraueka K. (CEREGE)

badyukov@geokhi.ru; Tem.: 8 (495) 939 70 53

Paboma evinonnena no coczaoanuro ' EOXU PAH

VY napHo-B3psiBHOU Kpatep Kapma 6imm3 r. bywncka, Tartapcran, nuamerpom 10 kM, oOpazoBaH B
TOJIIE TIMHHUCTO-KapOOHATHBIX mopoa. Cpenu HMMIIAKTUTOB BIIEPBBIE OOHApY>KEHBI paHee HE
OTMEYABIIMECS B KpaTepax HMMIIAKTUTHI, IPEICTABJICHHbIE TOHKO3epHHCTOW Opekuneir (T3B) c
MaTpuleH, CI0KEHHOW MUKPOKpUCTAIIIaMU KajibluTa. ['eonornueckoe nosnoxenue T3b yka3biBaeT
Ha ee 00pa3oBaHUE B pe3yJIbTaTe OCAXJACHUE MaTepuaia U3 yJapHO-B3PHIBHOTO ILIIOMA Ha CTaAUU
MonubuKauu kparepa. HecMoTpst Ha IpUCYTCTBHE B MHUILEHH 10JIOMUTOB, MaTpuia T3b crnoxena
HCKJIFOYUTENIbHO HHM3KOMAarHe3HaJlbHbIM —KanbLUTOM. Hamum mnpejmararorcss Tpu MexaHU3Ma
oOpa3zoBanust Matpuibl. 1) Peakuusi nerazanuy M3BECTHSKOB BCIEACTBUE BBICOKUX OCTaTOYHBIX
temnepatryp u obpatHas peakius CaO c BoigenuBmumcs CO2. 2) MeractabunpHoe IUIaBICHHE
CaCOs B BoiHE pa3rpy3Kd HIIU MOCIIE HEE M Pa3OpBI3TMBAHHE pacIljiaBa M3-3a €ro YaCTUYHON
Jiera3aliuy ¢ MocieAyrouel Kpuctaumsanueit MukpoHHsix kamnenek. 3) Mcmapenune CaCOs mpu
pasrpy3Ke U KOHJAeHcanus napa ¢ 00pa3oBaHUEM KPUCTAJUIUTOB KaJIbIIUTA.
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K BOIIPOCY OIPEAEJIEHMT COCTABA BEIHECTBA 'EOJIOT'O-MOPDOJIOTUYECKUX
INOAPA3EJIEHNUN ITOBEPXHOCTU BEHEPDBI

basunesckniit A.'T. ('EOXH PAH), Xan JI.Y. (Ynueepcumem bpayna, CIIIA)
atbas@qgeokhi.ru;
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

B namreit pabote mokaszaHo, 4To MaTepraj IOBEPXHOCTH B MecTax mocaaku Beneps! 8, 9, 10, 13, 14
u Beru | 1 2 MOXeT MpencTaBisaTh cOOOH HE BEHIECTBO HAXOMASIIUXCS B ITHX MECTax reoJioro-
MOP(OJIOTHYECKUX TOAPA3ACIICHU, BBISABICHHBIX IPU aHAIM3€ paJapHbIX H300paKCHUM, a
BBEIOPOCHI W3 YIOApHBIX KpaTepoB, HAXOIANIMXCSA B JAPYTAX MeCTax. OJTO MOXKET OBITh
MEJIKO3EPHHUCTBIN, OCAXKICHHBIH W3 aTMocdepbl Marepuad BBIOPOCOB, OOpa3yoMmUi Tak
HasbIBaeMble paanoTéMHBIC Mapabousbl. [locnenHnue, BEeposTHO, 0Opa3ylOTCS B CBS3U CO BCEMH
yAapHBIMU Kpatepamu auameTpoM oosiee 11 kM. [lpu muranupoBanum Oy ymux MUCCHHA, MMEIOINX
LIETTbI0 M3MEPEHHE COCTaBa MECTHBIX KOPEHHBIX IMOPOJ, HaA0 u30erarh MOCATKU B Mpeaesax
HaOII0JaeMbIX U MOJCIBHBIX PAJIUOTEMHBIX Mapabois. B 3ToM ao0mkHA MOMOYBL MPEACTaBICHHAS
KapTa mapaboii, HaJO)KEHHAsI HA T'EOJIOTUYECKYI0 KapTy. A Ui BEPHOCTH ONPOOOBAHUS MECTHBIX
KOPEHHBIX MOPOJT HaZ0 OypUTh HA TIyOMHY HECKOJIBKUX METPOB.
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FEOBKOHOFI/IIIECUKI/II}'I MOHHUTOPUHI" IPUPOJHBIX BOJ HA BOLJOCBOPE O3.
I'VCHUHOE BAJIJANCKOU BO3BBIHIEHHOCTHU

Bbapanos /.10. (CEOXH PAH)
mitya.baranov.90@bk.ru; ten.: 8 (963) 632 47 99
Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

B crarbe mpencTaBieHbl pe3ybTaThl T€0IKOJIOTHYECKOT0 MOHUTOPHHTA aTMOC(EPHBIX OCAIKOB U
MOYBCHHBIX pPAaCTBOPOB Ha TEPPUTOPHH (OHOBOrO Yy4acTka Bagaiickoil BO3BBIIICHHOCTH.
HccnenoBano BIMSIHHE KPOH JEPEBHEB M BOJIHO-TEMIIEPATYPHOTO peXuMa Ha (OPMHUPOBAHHE
cocTaBa aTMOC(EPHBIX OCAJKOB M THIIA 3JIEMEHTApHBIX JaHAMA(TOB HAa COCTAB IOYBEHHBIX
pacTBOopoB. OrmpeneneHo OCHOBHOE HAIPAaBJICHUE MOCTYIUICHHS BO3YIIHBIX IMOTOKOB U BBHISBICH
BKJIAJ] TPAHCTPAHUYHOTO MepeHoca B (OPMHUPOBAHME MHUKPOIJIEMEHTHOIO COCTaBa aTMOC(EpPHBIX
ocankoB. [IpoBeneHa olleHKa BIUSHUS TITUHUCTBIX MHHEPAJIOB MOJ30JIMCTHIX MMOYB Ha aKTUBHOCTH
MHUTPAllMd  MHKPOJJIEMEHTOB M WX TnpeoOiagarommx (GopM B TMOYBEHHBIX pacTBOpax ¢
ucnosnb3oBanuem nporpammel PHREEQC. s K, Mg, NHa, Al, Fe, Mn, Cu, Zn BbIsiBIICHBI
CTAaTHCTUYCCKU 3HaunMbIe paznudus (P < 0,05) psAaoB JaHHBIX CBOOOJHBIX OCAJKOB, MOJKPOHOBBIX
Y TIOYBEHHBIX BOJI COTJIACHO HemapaMeTpuueckomy t-kputeputo BuiikokcoHa.
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OBBSICHEHME KJIFOUEBBIX COBBITHI [TPOTEPO305 TAJJAKTUYECKOM MOJIEJIBIO

Bapentaym A.A. (MITHI" PAH)
azary@mail.ru; tex: 8(499) 135 54 67

C HCHOJb30BAHUEM TaJAKTHUECKOW MOJCTH OOBSCHEH PsJl BAKHBIX I'€OJOIMYCCKHX COOBITHH B
HayaJie ¥ B KOHIIE TPOTEPO30s, MOJYUHBIIMX COOCTBEHHBbIC Ha3BaHUs. B Hauaie mpoTepo30s 3TO:
«Benukoe KHCIOpOIHOE COOBITHE», COCTOsIEE B OOpa30BaHUM Ha 3eMile KHUCIOPOIHOU
atMocepbl, «CoObitne JlomaryHau-SITyam» — BO3HHKHOBEHHE UM OBICTPOEC BbIMHUpPAHHE
(bpaHCBUIIBCKON OMOTHI, U TEPBOC TII00ATBHOE OJieneHeHHe — «['ypOHCKas JieIHUKOBas 3pa». B
KOHIIE MTPOTEPOPO30si TAKUMH COOBITHUSIMH SIBJISUTUCH: aHOJIOTHYHAs ['ypOHCKO# 3pe «AdpukaHckas
JICTHUKOBAs 3pa», ¢ KOTOPOH cBsi3piBatoT nepuon «Snowball Earth» u Bo3HukHOBeHHE B BeHje
snuakapckor ¢ayHel. Torma kak B CpeIHEM MPOTEPO30€ TeOJOrMYecKas aKTHBHOCTh 3eMIIH
ocTaBajiaCh HH3Ka, ¥ OH MOJy4ua Ha3BaHue «CKyduHbId MuLIHapa» U «Bemwkas eaHuKoBas
nay3ay. ['ajakTudeckas MOJIellb MOKa3bIBACT, YTO yKa3aHHBIC COOBITHS HAa TPAHHUIAX MIPOTEPO30s C
apxeeM u (aHepo30eM ObUIM BBI3BAHBI MOIIHBIMH OOMOApAMPOBKAMH 3eMJIM TaTaKTHYCCKUMU
KOMETaMH B CIiUpajibHOM pykaBe Crux-Scutum. B ati BpemeHa KoMeTbl O0OMOapANPOBATH F0KHYIO
nonychepy 3emian, GopMuUpys 31eCh CYNEPKOHTHHEHTHI, Ha KOTOPBIX BO3HHKAIU TIJI00AIbHBIC
onenenenuss. C KOMETaMH Ha HAIlly IUIAHETY TAKXe MOCTYMaid OOJbIIME KOJIMYECTBA BOIBI U
MUTATEIbHBIX BEIIECTB, CIOCOOCTBOBAIIINE PA3BUTHIO OHMOTHI.
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OKCIEPMMEHTAJIBHOE MOJIEJITUPOBAHUE B3AUMOJEMCTBUS Ca,Mg,Fe-
KAPBOHATOB C METAHOBO-BO/IOPOJIHBIM ®JIIONJAOM TP MAHTHUWHBIX P-T
ITAPAMETPAX

baraaesa 10.B., Ilaabsanos FO.H., Briopun T.5., Hosocenos U.J. (MT'M CO PAH)
bataleva@igm.nsc.ru; Ten.: +7 (913) 986 49 71

Hccneoosanue svinonneno 3a cuem epanma Poccutickoeo nayunozo ¢ponoa Ne 24-17-00032,
https://rscf.ru/project/24-17-00032

DKCNepUMEHTAIbHBIE MCCIICIOBAHNS, HAMIPABICHHbBIE HA MOJICIMPOBAHUE KPUCTAJUIM3ALMU ajiMasa
npu  B3aumojeictBusx — Ca,Mg,Fe-kap6bonatoB ¢ METaHOBO-BOJAOPOAHBIM  (hJIIOUIIOM,
peATH3YIOIIUXCST TP CYOAYKIIMA OKHCIEHHOTO cl170a B BOCCTAHOBICHHYIO MaHTHIO, TIPOBEJICHBI B
CHUCTeMaX C MarHe3WTOM, JOJOMUTOM, AHKEPUTOM U CHUJEPUTOM Ha OECHpeccoBOM ammapare
Bbicokoro nasieHusi «bAPC» (6,3 I'Tla, 1500 °C, 40 4.). UcTouHHKOM YyIbTpa-BOCCTAHOBJICHHOTO
dronna B skcrepumentax spisics aHtpaneH (CisHio—12C+2CHa+H2). YcraHoBieHo, 4To B
pe3ynibTare B3aMMOJICHCTBHS KapOOHATOB C METaHOBO-BOJOPOAHBIM (IIOUAOM MPOUCXOIUT
reHepanusi BOJ0COIepKalINX KapOOHATHBIX MIIM KapOOHATHO-OKCUIHBIX PACIUIABOB, SBISIOLIUXCS
Cpeloi KpHCTaTM3allMKi aiMas3a U MeractabuinbpHOoro rpadura. Ha rpamsx {111} 3arpaBouHbIX
KpUCTAJIJIOB aliMa3a MpeobiaaloiuMy JIeMEHTaMu penbeda SBISIOTCS TPEYTObHBIE CIIOM POCTa
WM BUIMHAIW (TONIIMHA HApOCIIeTo ciost 5-7 MkM), a Ha rpansax {100} dbopmupyercs sdyencras
WM IIarpeHeBasi HOBepXHOCTH (TONIIKMHA HapocIIero ¢ios >20 MKM); HAaUMEHbIIasi CKOPOCTh POCTa
anMasza 3aUKCHpPOBaHA B CHCTEME MAarHe3WT-aHTPAIleH, a HauOOJbINas — B CHUCTEME CHICPHT-
anTpareH. Takum oOpa3oM, yCTaHOBJICHA MIPUHITUITHATBHAS BO3MOXKHOCTh KPUCTAJUTA3AIMHN ajMasa
Y MeTacTabUIBLHOTO rpaduTa B BOJAOCOAEPKALIUX KapOOHATHBIX paciliaBax, (JOPMHUPYIOMIUXCS TPU
B3aumozeiicteuun Ca,Mg,Fe-kapOboHaTOB ¢ METaHOBO-BOJOPOJIHBIM (PITFOMIOM, a TAKKE BBISBICHBI
OCHOBHBIE XapaKTEPUCTUKU MOTYyUYEHHBIX YTJIEPOIHBIX (has3.
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CHUHTE3 BOAOCOAEPXAIIEI'O KUAHUTA: OKCIIEPUMEHT ITPU 3—-6 I'TIA

Bbenpenuanu A.A. (ceon. p-m MI'Y, TEOXH PAH),
JIny C., bao C. (Ilekunckuii ynugepcument)
a.bendeliani@outlook.com;

Paboma evinonnena no 2ocorodxcemnoii meme «Pedcumvl nempoeenesza Hympennux ceocgep 3emauy 2eoi.
¢-ma MI'Y umenu M.B. Jlomorocosa

[IpoBeneH cuHTE3 BOAOCOAEPIKAILETO KMAHHWTA C UCIIOJIL30BAHWEM YCTAaHOBKM BBICOKOTO naBiieHUs Large-
Volume-Cubic-Type B cucteme Al203-SiO2-H0 mpu 3, 4, 5 u 6 I'Tla u remnepatype 1400°C (Bbinepikka —
48 yacoB). ®a30Bble acCOIUAIMK TPOAYKTOB OIBITOB MPEICTABICHB KHAHUTOM, KOPYHIOM, (DIIOMIOM H
crekmoMm (872 wmac.% SiOz, 1342 wmac.% AlO3). [Jlas omnpenenenust koHumentpammii HO B
CHUHTE3UPOBAHHBIX KPUCTaJUIaX KHAaHUTA, MPOBEICHO HCCIIEIOBaHHE WH(PPAKPACHBIX HEMOJISPU30BAHHBIX
CIIEKTPOB TIOTJIONMIEeHHS TIpu KoMHATHEIX PT mapamerpax. MK monockl 3adukcupoBaHsl B nuamazone 3660 u
3370 cm . BoisBieHo yBenuueHne kKoHneHTpammii H,O B knanute ¢ poctoM fapienns: 3 I'Tla — 395458, 4
I'Mla — 518+73, 5 I'Tla — 590469, 6 I'Tla — 657+50 ppm H,O. [TonydeHHbIe pe3ybTaThl YCTAHABINBAIOT
BEPXHUE TpeleNbl COAepKaHWsS BOABl B KHAHUTE IpH 3adaHHeIXx P7T mapamerpax. OTO TO3BOJSIET
paccMaTpuBaTh KHAHUT B KadecTBe MUHEpalia, CIOCOOHOro Hapsmay ¢ TpaHatroM (mo 1735 ppm) u
oMdanurom (10 3020 ppm) oTBEUaTh 32 BOAHBIN TPAHCIIOPT HA MAHTHHHBIE TITyOWHBI B 30HaX CYOIyKINH.
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MN30TOIMHO-TEOXUMUNYECKHNE XAPAKTEPUCTUKM MAT'M MOHOI'EHHOI'O KOHVYCAT.
HIJTAKOBOU (MAJIKO-ITIETPOITABJIOBCKA 30HA TIOITEPEYHBIX JIMCJIOKALIMI)

Bepraan-KyBukac O.B. (HBuC /IBO PAH, KamI'Y), Yyraes A.B., Jlapuonosa 10.0., Kopanbuyk E.B.
(MTEM PAH), Oxuuna O.W. (F'HH PAH)

kuvikas@mail.ru; Temn.: 8 (984) 165 78 16

Hccenedosanue svinonneno 3a cuem epanma Poccuiickoeo nayunozo gponoa Ne 21-17-00049-11,
https://rscf.ru/project/21-17-00049-71/

C 1enbl0 M3yYeHHs] M30TOMHO-TEOXUMHYCCKUX XapaKTEPUCTHK MATEPUHCKHX PACIUIABOB TOJOIEHOBOTO
MOHOTeHHOTO ByskaHusMma lOxHoW KamuaTku uccrenoBaHbl MPOAYKTH BYJIKAHUYECKOW JESITETHHOCTH T.
[InakoBast. OnpoOoBaHkI MOPOJIBI, MPUHAIIEKAINE K PA3HBIM CTaIUsIM (GOPMHUPOBAHHS MUIAKOBOTO KOHYCa
U JIaBOBBIX MOTOKOB. ByNKaHWTBI paHHEH cTaiuu 00JalaloT OTHOCHTENBHO HU3KHUM coaepskanueM MgO u
BBICOKUM COJICpIKaHHeM S, 10 CPaBHEHUIO ¢ MO3JIHUMHU. PacnpeseneHue peKux JIeMEHTOB yKa3bIBAIOT HA
pasHyIO CTeleHb YACTHYHOTO TUIABJICHUS UCTOYHHMKA B MPOIECCE TEHEepallMd MarM Ha Pa3HBIX CTaJHsIX.
W3oTonHeIi cocTaB SI KOppenupyeT C MoJIoKeHHEM 0TOopa Mpod U cTaausIMu GOPMUPOBAHHS MOHOTEHHOTO
KOHyca: paHHHe Oonee nuddepeHINPOBaHHbIE MarMaTH4YeCKHUe pacIuiaBbl, C(HOPMHUPOBABIINE IUIAKH,
obmamaror  ¥Sr/%Sr=0.703285-0.703362, Torma Kak IO3AHME OoJee IPUMHUTHBHBIE MOPOIBI —
87Sr/%°Sr=0.703200—0.703218. TlomydeHHbIe Pe3yNbTaThl YKA3bIBAIOT HA CJIOKHYIO SBONIOLHMIO HCXOIHBIX
0a3aJIbTOBBIX MarM Ha BEpXHEKOPOBOM ypoBHe. DpaKkIMOHHAsT KPUCTALTH3ALMS HE OOBICHIET 0OCOOCHHOCTH
BapHalii TEOXUMHYECKOTO COCTaBa MOPOJA M WX H3OTOIMHBIX XapaKTEPHUCTHK, YTO yKa3blBAaeT HA YJYacTHE
HECKOJBKMX HCTOYHHUKOB BEIIECTBA B UX METPOTEHE3HCE.
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OAKTOPBI CHWKEHUA INIOTHOCTU CUHTETUYECKOI'O AHAJIOI'A MAJIAXUTA B
CPABHEHUMU C I[TPUPOAHBIM MUHEPAJIOM

Bbyb6auxosa T.M., CerxoBa T.B., Hexpacos A.H., baauuxuii B.C. (MM PAH)

tmb@iem.ac.ru; Temn.: 8 (496) 522 58 47
Paboma evinonnena ¢ pamxax memot HUP UOM PAH 2022-0002

B pesynapTare MHOTOYHCICHHBIX HCCIEIOBAaHMM CHHTETHYECKOTO MajlaxuTa OBIJIO TOKa3aHO, YTO II0
CTPYKType W (DU3UKO-XMMUYECKUM XapakTePUCTUKaM OH TMPAKTUYECKH TIOJHOCTHIO COOTBETCTBYET
npupogHoMy MuHepany. OgHaKo HCCIEAOBAHHME IMOKAa3aTeNeil IIIOTHOCTU METOJAaMU THUIPOCTATUYECKOTO
B3BEIIMBAaHUS W TI0 METOAY BachieHKo, BBISBWIM 3HAYMMOE PACXOXKACHHE: IIOTHOCTh CHHTETHYECKOTO
ManaxuTa Ha 7—16% MeHbIe TUIOTHOCTH MPUPOJHOTO MHUHEpana. s onpeneneHus: MpUYUH TOHMKEHHON
IUIOTHOCTH ~ CHHTETHYECKOTO  aHajora IpOBEJACHO  CPaBHUTEIbHOE  PEHTTeHO-TOMOrpaduyeckoe
HCCIIEIOBaHUE O0PA3IOB MPHPOJTHOTO MaJlaXWTa M CHHTETHYECKOT0, IMOJIydeHHOro mo metoxy MOM PAH.
[IpenBapurensHO Bce  0Opas3mpsl  OBUIM  OXapakTepWU3OBaHBI  METOJAaMH  pPEHTreHo(a3oBOro u
PEHTTeHOCIIEKTPaTIbHOr0 MUKpoaHaiu3a. OToOpaHHbIe I U3yUeHUs] 00pa3lbl He UMENU ITyCTOT U TPEeIIuH
pasmepoM Oonee 50 MxM. B pesynprare uccinenoBaHuil yCTAaHOBJIEHO, YTO CyMMAapHbIH 00beM MHUKpOIIOp B
o0pasIax CHHTETHYECKOTO MaJlaXWTa CYIIECTBEHHO MPEBHIMIaeT 00beM B 00pa3max MPUPOJTHOTO MajaxuTa.
Takum oOpazom, Oosiee BBICOKAs MOPHUCTOCTH SIBISIETCS. OCHOBHBIM (DAKTOPOM MOHM)KEHHOH IJIOTHOCTH
CHUHTETHUYECKOT0 MaJlaxXUTa B CPABHEHUHU C IPUPOJIHBIM MUHEPATIOM.
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VCTONYMBOCTb I PACTBOPUMOCTb ATAKAMUTA [Cu;CI(OH);] B AMMUAYHO-
AMMOHUIHBIX PACTBOPAX

Bby6auxosa T.M., CerxkoBa T.B. (HOM PAH)

tmb@iem.ac.ru; Temn.: 8(496) 522 58 47
Paboma evinonnena ¢ pamrxax memovi HUP UOM PAH 2022-0002

Atakamur (Ata), [Cu2CI(OH)s] — xapakTepHbIii MUHEpas 30HbI THIIEPTeHE3a, IMUPOKO PACTIPOCTPAHEHHbIH B
peruoHax C 3acynUIMBBIM KiuMmMaroM. Kak THIOWYHBIA MHHEpan 30HBI OKUCIEHHSA, o00pa3yer
napareHeTH4eckue accoruanuu ¢ Manaxurom (MIc) u azyputom (Azu) u, Takke Kak OCHOBHbIE KapOOHATHI
MeJ, BXOJUT B YHCJIO MHHEPAJIOB, BXKHBIX IS MPOMBIIIICHHOTO MONXydYeHUS Meau. s onTHMHU3anuu
COCTaBa pAacTBOPOB TMpH  BBINICTAYMBAHWU MEJHOW pyHObl, COJAEpXKallell aTakaMhT, METOJ0M
TEPMOJMHAMUYECKOTO MOJCIMPOBaHUS HccienoBaHo ¢azoobpazoBanue B cucteme CuO—-CO—HO—-NHs—
NH:Cl u ompemenensr mons ycroiumBoct MIc, Azu, Ata. ITapameTpbl pacueToB COOTBETCTBOBAIN
YCIIOBHSM THAPOMETAILTYPTHYECKUX TPOIECCOB aMMHAavHOTO BhImenaunBanus: 1=25-100°C, P=0.1 MlIla.
st onpeneneHus ONTHMAaIbHBIX COCTABOB BBIICIAYMBAIONINX PEAreHTOB PACCUUTaHA KOHIEHTPAIHS MEIH
IPU PACTBOPSHUH aTaKaMHUTa B THAPOOKHUCH aMMOHHS M CMEIIaHHBIX aMMHAYHO-aMMOHHUIHHBIX PacTBOPaX C
pasueiM  cooTHomerreM [NH;3)/[NHiCl]. Vcramosmeno, uro B crammaptaeix yceaoBusx (T=25°C)
MaKCHUMaJbHOE COJiepKaHue pacTBOpeHHOH Meam 0.5 MOINIB/KT JOCTHraeTcsi MpU HCHOJIb30BAaHUH BOIHBIX
pactBopoB 3 m NH3 u cmemannbix pactBopoB coctaBa 1 m NH4Cl+2 m NHs. Onnako npu noBbIIIEHHH
teMrrepatypsl 10 40-50°C, HEOOXOIUMOM Il YCKOPEHHS pPEaKIMH PAacTBOPEHHS aTakaMHTa, HanOojee
3(PEeKTUBHEIM peareHTOM OCTaeTCs BOJHEIN pacTBOp aMmmmaka 3 M NHs.
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BJIMAHUE I'OPHO-UHXKEHEPHBIX PABOT HA 5KOJIOTUIO ITUTKAPAHTCKOI'O
PANOHA (KAPEJIVA) 11O PE3VIJIbTATAM OKCITEPUMEHTAJIBHOI'O U PABHOBECHO-
KUHETUYECKOI'O MOAEJIMPOBAHUA

Byraes U.A. (FEOXHU PAH), KoubimieB A.A. (KapHI] PAH, TEOXH PAH),
Cunxuna E.C. (F'HH PAH), Yepkacosa E.B. ('EOXH PAH)
iliabougaev@gmail.com; Ten.: 8 (926) 123 89 70

Uccneoosanue svinonneno no 20c3adanuio

I'opHO-uHXeHepHbIe paboTHl NpU JOOBIYE IMOJIE3HBIX HCKOMAEMBIX M CTPOUTEIHCTBE HEU3MEHHO
BJIMAIOT HA HKOJIOTHIO palioHa. Takue paboThl HEN30EXKHO BIEKYT 3a COOOH M3MeNIbYeHHEe MacCCUBOB
MOpOJ YTO BIUSET HAa (OPMHPOBAHHME XHMHYECKOTO COCTaBa MPHUPOAHBIX BoA. Tpanies,
IPOJIOKEHHAas: B M3y4yaeMOM palioHe 3achlllaHa [OpOJAaMHU IPOHU3AHHBIMU TpELIMHAMM,
BBINOJIHEHHBIMU Cynb(uaamu. Ha HEKOTOpBIX ydacTKax 3Ta TpaHIIEs NEepeceKaroTcss pydybeM, U
BOJIbl, COJEpXallue MOTEHLUUAIbHO TOKCHYHBIE 3JIEMEHTbI, MOTYT IONAcTb B peKy Pucruos.
Pe3ynbTaThl, MOJy4yeHHBIE IOCIIE JIAOOPATOPHOTO IKCIEPUMEHTA M PACUCTHOTO MOJEIHPOBAHMUS,
[OKa3aJId HAKOIUIEHHWE IOTEHLUAJIbHO TOKCHYHBIX XUMHUYECKUX JJIEMEHTOB, Cpelu KOTOPBIX
HauOOJIBIIYIO OMACHOCTh mpencTaBisieT U, KOHIEHTpAaUud KOTOPOTO B 3HAYMUTEIBHOW CTETNEHU
npesbimatoT [1JK. M3MeHeHHs COOTHOLIEHHs BOZAA-IIOPOJA, BO3HMKAIOIIME HPU TEXHOT'€HHOM
BO3JICHICTBUY, YBEIMUNBAIOT Harpy3Ky Ha NPUPOJHBIE BOJBI, UTO MPOSIBIIIETCS HAKOIUIEHUEM B BOJIE
TSDKEIBIX METaJlIoB. YBenndeHue cojepxkaHuil CU B Bojae OrpaHHYMBaeTCs 00pa3oBaHUEM
BTOPHYHBIX KapOOHATHBIX MUHepasioB Meau, a ZNn, As, Ni u Pb nakamnuBarorcst B Boje JIHMHEIHHO
BpPEMEHH B3aUMOJIeHCTBHUS Boja-mopoaa. ComaepikaHie TaKUX XMMHUUYECKHX dmeMeHToB kak Cd, Sn,
Ba, Cr, W B pacTBOpax mocie sKcrepuMeHTa He npeBbiatoT 3HaueHuit [1/IK s nuteeBbIx BOA.
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PA3PABOTKA KOMITIO3UTHBIX MATEPHNAJIOB HA OCHOBE UMHUTATOPA JIYHHOI'O
I'PYHTA U TEPMOIUIACTUYHOI'O ITOJINDOUPUMUJIA

Bbyakaros /I.II., Heayiikun M.B., lIxon T.Y. (MI'TY um. H.3. baymana), YBapoBa A.B.,
Cmwra E.H. (CEOXH PAH), Ctropoxyk W.II. (MI'TY um. H.3. baymana)

B pabote paccMoTpena mnpoOiema CO3/1aHHS KOMIIO3UTHBIX MAaTE€pUalIOB JUIsl CTPOUTENILCTBA
3alUTHBIX COOpYXeHuM Ha JlyHe ¢ MHUHUMU3AIMEN I0ocTaBisieMOd C 3eMiu Mmacchl rpy3oB. B
KauecTBe TEpCINEKTUBHOIO TOAXOJa MPEAJIOKEHO HCIOIb30BaHHE BBICOKOTEMIIEPATYPHOIO
TEPMOIUTACTUYHOTO CBs3ymomero (monmdupumuna «baymun-250») u uMuTaTopa JIyHHOTO TPYHTA
«VI-75» (pazpaborka T'EOXM PAH). llenmpto wuccinemoBaHusi sBJsUIach — pa3paboTKa
TEXHOJIOTHUECKUX PEKMMOB MOJYUYECHUS] KOMIIO3UTOB METOJIOM TOPSYETo MPECCOBAHUS U aHAIIU3 UX
(hU3UKO-MEXaHUYECKUX XapaKTEPUCTHK.

Y cTaHOBIIEHBI ONTUMANIBHBIE PEKUMBI ITepepaboTku: nuana3on temneparyp 320-350 °C, naBnenue
2-5 Mlla. Tloka3zaHo, 4TO KOMIO3UTHI C cojepaHueM cBs3yomiero 50 % macc. IpUTrOAHBI IS
JUThbsT ToJ aAasieHueM U 3D-neyat. MeronaMy CKaHHUPYIOIIEH 3JIEKTPOHHOW MHUKPOCKOIHMHU
MOATBEPK/IEHO (OPMUPOBAHUE HEMPEPHIBHON MOIMMEPHON MAaTPHUIIbl C KAYECTBEHHOM aare3ue K
YaCTHIIAM HATMIOJIHUTEIS 03 BBIpaXCHHBIX J1e(heKTOB Ha TpaHMIle pa3zeina das.

OrnpezesieHbl OCHOBHBIC CBOMCTBA MOJYYCHHBIX MaTEPHAIOB: IJIOTHOCTH (1,5—1,6 1/cm?), TBepaOCTh
(65-80D mo Illopy), rtemtonpooarocth (0,616-0,730 Bt/M-K). IlpouHocTs mnpu CKaTHH B
3aBUCUMOCTH OT CTENEHHM HamnojHeHus coctaBwia ot 135 go 180 MlIla, yto comocraBumo C
XapaKTePUCTUKAMU TSDKEIBIX OCTOHOB M TPEBHINIACT TPEOOBAHUS K MUKPOMETEOPUTHOM 3aIUTe.
bnarogapss BBICOKOW MOPO30CTOMKOCTM M TEIJIOCTOMKOCTH MHOJUIPUPUMHUIA KOMIIO3UTHI
COXPAHSIOT CTa0MIBHOCTh CBOMCTB B Jauama3zoHe Temmneparyp ot —170 °C mo +250 °C,
TIEPEKPHIBAIOIIEM YCIIOBHS JIYHHON TTOBEPXHOCTH.

Cnenan BBIBOJI O BBICOKOW TEXHOJIOTHYHOCTH, PAJUAIMOHHON M TEPMHUECKON CTaOMIHHOCTH
pa3pabOTaHHOTO KOMIIO3UTA, YTO OOOCHOBBIBAET €r0 TMEPCIEKTUBHOCTh IS aIUTHBHOTO
MIPOU3BOJICTBA UJIM TOPSYETr0 (POPMOBAHUSI CTPOUTENHHBIX DJIEMEHTOB JUISI COOPYKECHHS JTYHHOU
HH(PPACTPYKTYpHl HEMOCPEICTBEHHO HA MECTE MTPOBEICHHUS padoT.
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ITEPBBIE PE3VJIbTATBI OKCIIEPUMEHTAJIbHOI'O UCCIIEAOBAHWA IVTABJIEHU A
CUCTEMBI AITATUT-TUTAHUT

Bypsrukuna M.O., 3aiineB B.A., Korapko JI.H. (I'"EOXH PAH)
burychkinald@inbox.ru, Teim.: 8 (904) 466 96 34
Paboma evinonnena no coczadanuro 'EOXHU PAH

[Tonyuensl mnepBbie pe3yJbTaThl MO BBICOKOTEMIIEPATYPHBIM DPABHOBECHUSM B CHUCTEME amaTUT-
TUTAHUT. TeopeTHUecKuil pacueT HSBTEKTHKU amnaTuT-TUTaHUT 1o ypaBHenuio Illpenepa-Jle
[Marenwve gan ouenky temmepatypsl 1355°C.

[IpoBeaeHbI SKCIEPUMEHTHI TPpU aTMOc(hepHOM faBiaeHuu U Temriepatypax 1300, 1375 u 1400°C. B
KauecTBE HCXOJHOTO MaTepuana HCIOJIb30BaHBI OTOOPKM amaTtuTa W TUTAHUTAa U3 CQCHHTA,
3JIETAIOIIET0 B BEPXHEHW 30HE alaTUTOBOTO MECTOPOXACHHS XuOMHCKoro maccuBa. [Ipu 1300°C,
COXpaHseTCA UCXOJIHAs anaTUT-TUTAaHUTOBAs accouuanus. B mpoaykrax skcnepumeHToB npu 1375
n 1400°C Habmr01at0TCs CKENIETHBIE KPUCTAIUIBI TATAHUTA, HOBOOOPA30BaHHBIN alaTUT, TIEPOBCKUT,
OKCHJ THUTaHa © CTekio. HoOBOOOpa3OBaHHBIM amaTUT XapakTEPHU3yeTCs MOBBIIICHHBIM
conepxanueM kpemuus (mo 0,1 ¢.e.). Ilo Bceil BEpOSTHOCTH, THTAHHUT SBIICTCS 3aKAJIOYHOM
¢azoii.

[Ipu Temneparype 1375°C u cocraBe 10% amarura, 90% TuTanurta (Mo mMacce) TOUKa HAXOIAUTCS B
noje paBHoBecusi anmatut + TIO2 + pacraB. Takum oOpa3oM, oOHapyKHUBaeTCss HEOWHAPHBIH
XapakTep 3TOM cUCTeMbl. B ucclieqoBaHHON CHUCTeME YCTaHOBJIEHO OYEHb OOJIBIIOE MOJie amaThTa
10 CPAaBHEHUIO C TUTAHUTOM.
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OKCIIEPUMEHTAJIBHOE U3YYEHHME BXOXIEHUA TUTAHA BO ®TOPUCTBIE MUHEPAJIbBI
I'PYIIIIbI T'YMMT IIPU PT YCJIOBUU BEPXHEM MAHTUU

byrBuna B.I'. (UM PAH), Hlaukuii A.@., llankas /.B., Crenanos K.M., OBcssnuukos I'.H.,
KoBanenko A.B. ('EOXH PAH)

valkil@yandex.ru; temn.: 8 (496) 522 58 51

THoooepoicka: mema HUP UOM PAH FMUF-2022-0001, coc.3adanue 'EOXH PAH

OCHOBHOW MEXaHM3M BXOXKICHHS TUTaHA B CTPYKTYpy MHHEPAJIOB TPYIIIBI T'yMuTa (HOpOeprura,
XOHJPOANTA, TYMHUTa U KIMHOTYMHUTA) SIBJISIETCS TeTepoBajeHTHBIM n3omopduzmom: Ti** 3amentaer
Mg?* B okTasapuyeckux nosunusax (Ribbe, 1979; Langer et al., 2002). KiroueBoit MOMEHT 3/1eCh —
Oananc 3apsioB. Korga ueThipexBaleHTHBIA THTaH BCTAaeT HAa MECTO ABYXBaJEHTHOI'O MarHus,
MOSIBIISICTCST M30BITOYHBIA TMOJIOKUTENBHBINA 3apsia (+2). B "0OBIYHBIX" THAPOKCHICOIESPKALIIX
Pa3HOCTSIX 3TOT M30BITOK KOMIIEHCHUPYETCS 3a CYET 3aMEIICHUs JABYX OJIHOBAJICHTHBIX aHHOHOB
(OH™ mnu F7) Ha aByxBaneHTHBIN kuciopon O%, mo cxeme: Mg* + 2(OH, F)” — Ti** + 20%>. B
CBSI3M C YEM BO3HMKAET BOMPOC O BXOXKJIECHUHU THUTaHA BO (PTOpHUCThIE MUHAJIBI TPYIIIBI TyMuTa. J{is
pelLICHUsT JaHHOW 3a7a4 ObLIM TPOBEACHBI SKCIEPUMEHTHI B cucteme Qopcreput-MgFz-TiO2 Ha
MHOromyaHcoHHoM Tipecce mpu 6 I'Tla u 1000° C. B pe3yibTaTe 3KCIEpUMEHTOB ObIIO MOKA3aHO,
YTO HOBOOOpa30BaHHBIE (TOPHCTHIE HOPOEPTUT, XOHAPOAUT M KIMHOTYMHUT HE COJAEP)KaT TUTAH.
Takum oOpa3zom, B MUHepaiax rpymnmbl FyMuTa, He cogepxamux OH-rpymniny u SBiIsSIOIMXCS YUCTO
(GTOpPHCTHIMHU, BXOXK/ICHHE TUTAHA KpaifHe 3aTPYTHEHO U €ro CO/epKaHhe BCcer/a OyJeT OCTaBaThCs
1100 Ha YpOBHE CJIEIOBBIX MpUMecei, 1100 paBHO HYJIIO.
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CIIEKTPOCKOIINA KOMBMHAIIMOHHOI'O PACCEAHUA CUHTETUYECKOI'O
Cu-COHAEPXALIEI'O TYPMAJIMHA

Bepuenko I1I.A. (MOM PAH), Tepemikuna E.Il. (ceon. ¢p-m MI'Y um. M.B. J/lomonocoea),
CnuBak A.B., 3axapuyenko E.C., CetkoBa T.B. (MM PAH)

yapoletta@mail.ru; tein.: 8 (496) 522 58 47

Hccnedosanue svinonneno 3a cuem epanma PH® No 25-27-00194
https://rscf.ru/project/25-27-00194/

MuHnepaibl Cyneprpymnmsl TypMalliHa — KOJIbLIEBbIE OOPOCHIMKATHI, C IIUPOKUM H30MOP(HU3MOM,
oOjajiaronue Mbe30- M MUPOIIEKTPUUYECKUMH CBONCTBaMH. M3ydyeHHe CHEeKTPOCKOMHMYECKHX
XapaKTepUCTHK JAHHOTO KJacca COCIMHEHWH TO3BOJSIOT pAaCIIMPUTh 3HAHUA 00 HX
KpUCTAIJIOXUMUYECKUX ocoOeHHocTAX. HeoHnoBo-romy6oii Cu-cogepxamuii TypMaauH ObLI
BBIpAIllEH Ha MPUPOTHOM 3aTPABOYHOM KPUCTAIUIE 3Ib0anTa ruapoTepMaibHbiM MeToioM (T=600-
650°C, P= 150 MIla). Hapocmuii cimoit, MOmHOCTBI0 ~ 600 MKM XapaKTepuszyeTcs 30HaIbHBIM
pacrpeieieHueM 3JEMEHTOB C MaKCUMAaJIbHBIM cojepxkanueM meau jao 15 mac.% CuO (~ 1.8
aT.d.). C 30HBI HAPOCHIETO CJIOSI C MAaKCUMAJIbHBIM cojiepkaHueM Menu Oblu cHATHl KP-criekTphl B
nuanazone 150-4000 cm™! B #(zz)y u F(XX)y reoMeTpHsAX U IPOBENEH CPABHUTENBLHBIN aHAIH3 CO
CIIEKTPOM TIPUPOTHOM ITHOAUTOBOM 3aTPABKHU.
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CIHHEKTPOCKOITMYECKOE U3YUYEHUNE ®TOPBABEJIJIUTA (YJIBITAYCKAS OBJIACTD,
KA3AXCTAH)

Buracuna M.®. (ceon. p-m MI'Y), I'punenxo 10./. (ceon. ¢p-m MT'Y,
Mun. myzeit um. A.E. @epcmana PAH), Barkun C.B., Kcenodonros [.A. (zeon. ¢p-m MI'Y)
vigasinaS5@mail.ru; rem.: 8 (495) 939 13 49

®dropBaBeut Al3(POs)21(OH)19F0.8:5.5H20 (VibiTayckas obnacts, KaszaxcraH) wuccienoBaH
MeTofamMu mopomkoBoi peHtreHorpaduu, MK-, KP- u DOIIP-cmektpockonuu. OnpeneneHbl
napaMeTphl  3JIeMEHTapHOH pomOuueckoil sueiiku: a=9.6210A, b=17.3630A, ¢=6.9940A,
V=1168.34A3. B WK-cnmektpe B muamazoHe 700-1200cM ! mposBIeHa MHTEHCHBHAS
MHOTOKOMIIOHEHTHAsi ~I10JIocCa IOIJIOUIEHMs, COOTBETCTBYIOIIAS PACILICIUIEHHOMY  TPHIK[BI
BBIPOXKJICHHOMY CHMMETPUYHOMY BajeHTHOMY kojebanuto cBsizeii P-O POs-terpasmpos.
KOMIIOHEHTBI IUPOKOii MHTeHCHBHOI mosock! (3221, 3320, 3424cm 1) cOOTBETCTBYIOT BalE€HTHBIM
kosnebanusM mosekyn H20, 3aHumaromuM pasHble KpucTaiorpaguueckue MO3UIMM; Haubosee
MHTEHCHBHAsS KOMIIOHEHTA IIpH 3525¢M ' OTHOCHTCS K BaJE€HTHBIM KOJIEOAHMAM TI'MIPOKCHIIBHBIX
rpymmn, KoopauHupyromux Al. V3kas uateHcuBHas nunus B KP-criektpe (1023cm ™) cootBeTcTBYET
BaJICHTHOMY CUMMeETpHUHOMY Kosiebanuto (vi) POs-TerpasapoB, BeicokouacToTHas JmHus (1147,
1112nm.cm Y) oTHOCHTCS K MX pACHIEIIEHHOMY BaJEHTHOMY TPMKIbI BBIPOKIECHHOMY (V3)
xonebanuto. Hxe 370cM * 3aperucTpupoBaHbl IMHUN PACCESHUS, OTBEUAIONINE TPAHCISAIMOHHBIM
KoyiebaHusIM TeTpa’apoB u katuonoB Al. J[Ba Habopa o Bocemp nunuit B DIIP criekTpe BaBenTa
obycnosnensl  VO?*-ponom B aByx mnosunuax Al CormacHo BeIMYMHAM —MHTETPAIbHBIX
WHTEHCUBHOCTEH JTUHUN ITHX HAOOpPOB, COOTHOIICHHE 3aCEICHHOCTH MO3unuii (a) u (0) moHaMH
BaHa/MJa cocTanisier 2:3, npu 3ToM no3uiuii Al(1) B cTpykType B 1Ba paza MeHblie, yem Al(2).
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OU3NKO-XUMNYECKHNE UCCIIEAOBAHM A ITOJIUTUIIOB BAPUCLIUTA

Buracuna M.®. (ceor. p-m MT'Y), I'punenxo YO.[. (ceon. ¢p-m MT'Y,

Mun. myzeit um. A.E. @epcmana PAH), Kcenodouros JI.A. (ceon. p-m MI'Y),
Kamunwk A, (xum.¢p-m MT'Y)

vigasinaS5@mail.ru; rem.: 8 (495) 939 13 49

[IpoBeneno wuccrnenoBaHue JBYX NOJIMTUIOB Bapucuuta (YibelTayckas o6nacte, Kazaxcran).
MeTooM TOPOIIKOBON pEeHTreHorpaduu ompeieseHbl napaMeTpbl POMOMYECKOW 3JIEMEHTapHOM
sueiiku: ans nonuruna sapucnutlO  «Lucin-type» a =9.8218(17) A, b =8.5612(10) A, ¢
=9.6278(18) A u monutuna Bapucuut20 «Messbach-type»: a = 9.8971(18) A, b = 9.664(3) A, ¢ =
17.184(4) A. Ha ocHOBaHMH pe3yNbTATOB DJIEKTPOHHO-30HAOBOIO MHKpOAaHAlM3a U
TEPMOTPABHUMETPUN PACCUUTAHBI SMITUPUYECKHE (DOPMYJIBI WU3YyUEHHBIX IOJUTHIIOB BapUCITUTA
(Alo.9sF€0.01)P1.0103.98-2.05H20 («Messbach-type») u Alo.9sP1.00Si0.0103.99-1.99H20 («Lucin-type»),
omuskre K wuacamusupoBaHHON ¢opmysie Bapucuura AlPOs2H20. B HMK- u KP-cmekrpax
V3YYCHHBIX TIOJUTHIIOB BApUCIUTA B BBICOKOYACTOTHBIX OOJIACTSAX 3apETUCTPUPOBAHBI TPYIIIIHI
MOJIOC TIOTJIONICHUSI M JIMHUH PACCEesIHHS, COOTBETCTBYIOIIME BAJICHTHBIM KOJICOAHUSM MOJICKYII
BOJIbI, 3aHMMAIOUINX PA3JIMYHbIE KpUCTAIUIOrpaduuecKue MO3MLIMU U 00pa3yIOUIMX BOJOPOJIHBIC
CBSI3W PA3IMYHON TpouyHOCTH. Camble HH3KOYACTOTHBIC JIMHUM M3 ITUX TPYII COOTBETCTBYET
monekynam H20, oOpasyromum Haubosiee CHIbHBIE BOJOpOAHBIE CBs3H. [lo nuTepaTypHBIM
JAHHBIM, COOTHOIIIEHHUE 3aceaéHnocTel mosuimii Boasl W1 u W2 B ciryuae «Lucin-type» cocrasisier
1:1, B To Bpems kak ais «Messhach-type» ato cootHomenue paBho 3:1.
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YCTOMYMBOCTD CO2-OJIFOUJIA B JIMTOCOEPHOM MAHTUH

Bunorpagosa 10.I'., Hlaukuii A.®. (I'EOXH PAH)
vinogradova@geokhi.ru
Hccnedosanus vinonnensvl 8 pamkax eocyoapcmeennozo 3aoanusi I EOXU PAH.

B noxnane mpencraBieHbl HOBbIE SKCIIEpUMEHTaIbHbIE AaHHbIE MO peakiusm CO2 ¢ rpaHatamu u
KIIMHOMUPOKCEHAMH, MOJyuYeHHbIE Ha MHOTOITyaHCOHHOM IpeccoBoM ammapare npu 3-6 I'Tla. s
cuctembl auoncua-xaneut-CO2 mokazaHo, uro B3aumoseinicteue ¢ CO2 BHE Mo CTaOUIBHOCTU
JMOTICHJIA TIPUBOIUT K 00pa30BaHUIO KIMHOMHUPOKceHa ¢ Jd# 95-97, a Taxke HU3KOMarHe3uaabHOTO
KapOOHATHOTO pacIuiaBa, COICPIKAIIEro yMepeHHble KoHIeHTparmu Hatpus (~1-3 mon% Na20).
Hns cuctembl mwmpon-rpoccynsip-CO2 moka3aHo, 4YTO TpaHaThl YCTOHYMBBI TOJBKO B TIOJIE
ycTOMUMBOCTH mHpornia u npu BajmoBoMm Ca# <60. J[ns oOemx CHUCTEM YCTAHOBJICHO IOJIOKCHHE
conyayca: yacTuuHoe TuiaBieHue Haomonaercs npu 1200 °C ua 4.5 ['Tla, a wa 6 I'lla mpu 1300 °C
B KiauHOmMpokceHoBor cucteme u 1400 °C B rpanatoBoii cucteme. B cucreme skimorut-CO2
YCTQHOBJICHO CYIIECTBOBAaHWE TIOJS YAaCTHYHOW KapOOHATH3alMH, B KOTOPOM CTaOWIIbHA
acconmarms Gri+Cpx+COz+Carb+Ky+Coe. N3-3a orpannvenHoro 3anaca CO2 B MaHTHH BHYTPH
storo nojst CO2 AOKEH MOJTHOCTBIO PacXoJ0BaThCsl HA YACTHMUHYH KapOOHATHU3ALMIO HKJIOTHUTA,
YTO JlelaeT ero HeycrouumBbiM B P-T ycioBusx oOpazoBaHusi JTUTOC(EpPHBIX aaMa3oB IpH
3HAYEHUU TEII0BOro moroka 40 MB1/mM? u Hike.
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CAMOPO/IHBIV AJTFOMUHUIA Y MATHUIA: TIPUPOHOE ITPOMCXOXIEHUE WU
NCKYCCTBEHHOE?

Bopouun M.B., Ocapunii E.I'. (MM PAH)
voronin@iem.ac.ru; remn. 8(49652)25849
Paboma eévinonnena ¢ pamxax coczadanus UOM PAH (FMUF-2022-0002)

CaMOpOIIHBIN aTIOMUHUN B Pa3IUYHON TEOJIOTMUECKOW OOCTAaHOBKE ONMUCAaH BO MHOTUX paboTax
(OneitnuxoB u ap., 1978; Hosropomgora, 1979; Kynenko, Ocamuuit, 1981; u mH. ap.). Ero npupoanoe
o0pazoBaHHE JOKA3bIBaJOCh BO3MOXKHOCTBIO CYIIECTBOBAHHS JIOKAJBbHBIX YJIbTPABOCCTaHOBUTEIBHBIX
YCIOBUWA. AJbTEpHATHBHAS THUIOTE3a OCHOBAaHA Ha IMPOLIECCE BBICOKOTEMIIEPATYPHOU IHCCOLMAIINN
razoo6pasnoro AlCIl, TepmoamHaMudeckoe oOpa3oBaHHE KOTOPOTO B MPUPOAHOM IIPOIECCE MPUBEICHO B
(Osadchii et al., 1986). OnHako ero HaxoxaeHne Ha HUKUTOBCKOM PTYTHOM MECTOPOXICHUH B OTCYTCTBHU
SIBHOW CBSI3M C BBICOKOTEMITEPATYPHBIM MarMaTHYECKUM MPOIleccoM OOBSICHUTH HEBO3MOXKHO. B moie3y ero
HCKYCCTBEHHOTO TMPOUCXOXKJIEHHUS TOBOPUT HCIIOIB30BAaHME B TIpolecce I00bYM MaTpOHUPOBAHHOTO
mwiameracsiero BB, B coctas kotoporo Bxoaut NaCl u anromuHueBast myapa.

Camoponnusiii Maramii (HoBropomoBa, 1996) Hambonee peakuii caMOpOJHBIM METaI, MMM Oonee
BBICOKOE CPOJICTBO K KHCIIOpoay, deM Al. ABTOpHI HpeanojaraioT €ro HaxXxOXKJIeHwe B (QopMme THApHaa
(MgH>). IlepBas Haxoxmka upupomnoro ruapuaa (VHz) — mumHepana kumonuta (Bindi et al. 2020)
MOATBEPXKJaeT 0OOCHOBAHHOCTh 3TOTO MPEAIONOKEHH. AJIbTEpHATHBA COCTOUT B ToM, yTo MgH> mmpoko
MIPUMEHAETCS B PAKETHOM TOIUIMBE M yCTOWYMB mpu Temmeparype Hmke S00K. I'mopunm marams ciabo
B3aMMOJCHCTBYET C BOJOW, MMEET CHJIBHYIO MOHHYIO CBA3b Mg-H u BBICOKYIO 3HTaNbIHIO 0Opa3oBaHMA,
nopsaxa —75 kJIx-moms ™.
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OJIMBUHBI KAK ITPOKCH fO2 1J151 BA3AJIBTOB 3EMJIU U JIYHbBI
(OTHEJIbHBIE TUIIbI)

Boponaes C.A., ®enyoB B.C., lymenko H.B., KpuBenko A.Il.,

Kapkosa E.B. (I'lEOXH PAH), Ynctaxosa H.U., Pycakos B.C. (MI'Y um. M.B. /lomonocoea)
voropaev@geokhi.ru; tein.: 8 (495) 030 19 05

Uccneoosanue evinoaneno sa cuem epamma Poccuiickoco nayunoco ¢onoa Ne 25-17-00051,
https://rscf.ru/project/25-17-00051/

Juis psga oOpasioB, NPEICTABISIFONIMX OTICIBHBIC THIBI 0a3aJIbTOB 3€MHOW BEpXHEH MaHTUU
(xkumOepiuThl SIKyTuH, TpyOka YmauHas) W JyHHBIX Mopckux OaszamstoB (Apollo 12), 6bum
npoBejieHbl u3MepeHus GyrutuBHocTH kucioposa (fO2) B onuBunHax. OnpeneneHne cOOCTBEHHON
JETYYECTH KHUCIOPOa TPOBOIMIIOCH METOJIOM JTBOMHOM AJIEKTPOXMMUYECKON STUCHKU B WHTEpPBAJIC
temmneparyp ot 800°C no 1100°C. B obuiem ciayuae, 3aBucumocTb fO2 0T Temmeparypbl B OJIMBUHAX
omuchIBaeTcs ¢ xopoeii Tounocthio (R? ~ 0.9) Beipaxenuem log fO2 = -A/T(K) + B. Iomyuens
3HAUEHUS] PErpeCCHOHHBIX Kod(¢uimeHToB A, B as OMUBUHOB M3 HEKOTOPBIX 3EMHBIX/ITyHHBIX
00pasmoB W TPOBEICHO CPaBHEHHE C HW3BECTHBIMM MHHEpaidbHbIMU Oydepamu — WM, IW u
npyrumu. Dopmber  BxoxkaeHus jeryunx (H20, CO2) B CTpykTypy HU3y4aeMbIX MHHEPAJIOB
oneHuBayMch ¢ nomormbio MK u Paman cnektpockonuu. [[jisi OJMBHHOB M3 3€MHBIX 00paslioB
NPONOPIMKE aTOMOB JKelle3a B Pa3dMuHBIX BaJEHTHBIX cocTosHMAX Fe?'/Fe®* meszaBucumo
MPOBEPSITICH METOJIOM MEeccOaydpOBCKON CIIEKTPOCKOTIHH.
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PAMAH-TEOTEPMOMETP JJIA YTJIMCTBIX U OBBIKHOBEHHBIX XOHAPHUTOB

Boponaes C.A., ®eayon B.C., lymenko H.B., Kpusenko A.Il. ('EOXH PAH))
voropaev@geokhi.ru; tein.: 8 (495) 030 19 05
Paboma evinonnena no eoczaoanuro 'EOXU PAH

O6pa3iel mereoputa Murchison (yraucteiii XoHApUT, THI CM?2) BBIACPKUBAIUCH U30TEPMUYECKH
B CIELMATBHO CKOHCTPYMpPOBaHHOM mpubope mpu Temmeparypax 200, 500 u 800°C. Ilocne
OCTBIBaHHUSI 00pa3lOB B HMHEPTHOW aTMoc(epe Teliusi CHUMAIUCh CHEKTPbl KOMOWHAIIMOHHOTO
(Paman) paccestus. beuio oOnapykeHo ycuieHue uHTeHcHBHOCTH G- m D-nuuuii rpadura B
3aBHCUMOCTH OT BEJIMYMHBI Harpema. [loka3aHo, 4TO MO0 TaKOMYy XapaKTEpPHOMY IapameTpy 3THX
JIMHUHA, KaK OTHOUICHWE IUIomaaei, Sp/Se, MOXKHO MOCTPOUTh T'€OTEPMOMETP ISl OIPEICICHHS
MaKCUMAaIIbHOW TEMIIepaTyphl TEIUIOBOTO MeTaMoppu3Ma POJAUTEILCKUX TEJ YIITUCTHIX XOHAPUTOB.
[IpoBeeHo cpaBHEHHE C U3BECTHBIMH JaHHBIMU JUIA TPa(QUTOBOTO BKIIIOYEHHS M3 OOBIKHOBEHHOT'O
XOHApUTA YensiOnHCK.
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SIP-CIIEKTPOCKOIIMYECKOE U3YUYEHHUE ITOJIMTUIIOB BAPUCLIUTA

Bsarkun C.B. (ceon. ¢p-m MT'Y), I'punenxo ¥O. 1. (ceon. ¢p-m MT'Y,
Mun. myzeit um. A.E. @epcmana PAH), Kcenodouron JI.A. (ceon. p-m MI'Y)
vyt _box@mail.ru; Temn.: 8 (495) 939 13 49

Jns Bapucuuta u3 Yibitayckoir obnmactu (KasaxcraH) MeTOOM MOPOIIKOBOH PEHTreHOrpaduu
YCTAQHOBJICHBI J[Ba TOJHUTUIA W ONPEACICHbI MapaMeTphbl JIEMEHTApHOW SUCHKHU: Ui TOJIMTHIIA
BapucnutlO «Lucin-type» a =9.8218(17) A, b =8.5612(10) A, ¢ =9.6278(18) A u monutuma
Bapuctut20 «Messbach-type»: a = 9.8971(18) A, b = 9.664(3) A, ¢ = 17.184(4) A. smnupuueckue
(bopmysbl u3ydeHHbIx noiautuioB Bapuciuta (Alo.gsFe0.01)P1.010398-2.05H20 («Messbach-typey») u
Alo.98P1.00S10.0103.99-1.99H20 («Lucin-type») Onu3ku k uaeaqu3upoBaHHON (opmyse BapuCLIUTA
AlIPO4-2H20. Crexktpsl DIIP moauTunoB Bapuciuurta pe3ko pasmuuarorcs. O6pasisr “Messbach-
type” HMMEIOT XapaKTEpHbIN Ji1 CKPBITOKPUCTAINIMYECKUX BelecTB cymmapubiii OIIP cnektp,
00pa30BaHHBI  OOJIBIIMM  KOJMYECTBOM  MHKPOKPHCTAZIOB B  pa3HbIX  OPHEHTHPOBKAX,
03BOJIAIONIMI TONBKO BBIABUTH HPUCYTCTBHE B CTPyKType uoHoB V4 u Fe**. Cnextp
MOHOKpHCTaIIa Bapuciuta «LUucin-type» neMoHCTpUpYeT paclieruieHHe OTACIbHBIX JTUHUH OKTETa,
npuHagiexamux HenTpy VO?, Ha Tapel TpHIUIETOB, MOSBIEHHE KOTOPBHIX OOYCIOBIEHO
B3aMMOJICHCTBHEM HECIAPEHHOTO 3JIEKTPOHA MapaMarHuTHoro nentpa VO ¢ Tpems mpoToHamu
MOJIEKYJIBI BOABI U TUApoKcuia-uoHa B nosunusax W1 u W2. Dto, B cBor0 ouepenp, NOATBEPKIAACT
HaJIM4Ke IBYX BOJOPOJIHBIX CBSI3CH y A|3+-OKT33I[p0B kak B mo3unuu W1, tak u W2,
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UJAEHTUDHKALIS ®A3, [TIOJIYUYEHHBIX B CUCTEME Fe-Ni-P ITPU 6 I'Tla, METOJIOM
OJIEKTPOHHOU ANDPAKIINN

I'enmmpunr A.M., KoBanenko A.B., Cuasko A.E. (I'EOXH PAH, MI'Y),
Bunorpanosa 10.I'., llaukuii A.®.(I'EOXH PAH)
genshpring@geokhi.ru

Hccneoosanus evinonnenst 8 pamkax npoekma PH® No 24-17-00253

®dochop saBigeTcs BaXKHBIM KOMIOHEHTOM 3€MHOW KOPBI, SIIEP IUIAHET, KEJIE3HBIX METEOPUTOB.
[IpenmecTByromye nccieaoBaHus (pa3oBbIX B3aMMOOTHOIIEHUH B MeTaIUT-(HOCPUIHBIX CUCTEMAX
M0J] TaBJICHUEM OBbUIA OrpaHUYCHBI H3ydeHueM OuHapHbiX cuctem Fe—Fe2P u Ni-Niz2P. B
pe3ynbTrare ObLT BBISBICH HIMPOKUIT CHEKTP MPOMEKYTOUHbIX coenunenmii: NisP3, NisP2, Nii2Ps,
Ni2P, Fe2P-6appunrepur, NisP u FesP-mpaiibep3ur.

CornacHo MoJIy4eHHBIM dKcIepuMeHTaIbHBIM JaHHBIM ITpu 6 I'Tla u 1050-1100 °C B cucreme Fe—
Fe2P—Ni2P—Ni meronamu EDS u EBSD o6napysxensi (Fe, Ni)sP, (Ni, Fe)2P, NisP3 u Nii2Ps. Panee
npu 6 I'Tla B cucreme Ni—P ¢asa Nii2Ps Obina 3adgukcuponana Tonbko npu 900 °C. B Hactosiem
uccrnenoBanuu Nii2Ps o0HapyxeH B accoruanuu ¢ NisPs mpu 1100 °C. daza (Ni, Fe)4P,
COOTBETCTBYIOIAs] MUHEPATY MEJUIMHUUTY, NpeCcTaBsieT coboil Tonkue cpactanus Nii2Ps u NisPs3
B IIPOJYKTaX 3aKaJIKU pacIliaBa, €€ 00J1acTh yCTONUYUBOCTH B 3KCIIEPUMEHTAaX HE BBISIBJICHA.

Taxum oOpa3om, MHOrooOpasue GpochuaHbixX (a3, yCTAaHOBICHHBIX B TPOHHOM cUCTEME, COBIAJAeT
¢ oOHapyKeHHBIMU paHee B OMHapHBIX cucTemax. Mckimrouenue cocrapisier MesmuHuuT (Ni, Fe)aP.
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EJIVIHBIN JULA BOJOCOJEPKALLMX U BE3BOJHBIX CUCTEM OJIMBUHOBBIIA
JIMKBUJTY CHBIIT KOMITO3UTOMETP

I'nyues 51.10., Boiukos /I.A., Konte-/[BopuukoB E.B. (ceon. ¢h-m MTI'Y)
gnuchevyy@my.msu.ru; tea: 8 (918) 851 23 36
HUccnedosanue gvinonneno 6 pamkax cocyoapcmeenno2o 3aoanus MI'Y umenu M.B. Jlomonocosa

Ha ocnoBanuu npenocrasienHoil A.B. I'mpuucom 6a3sl qanabix MELT cdopmupoBana BeiOopka
BOJIOHACBILIIEHHBIX,  BOJOCOJEpXKAIlMX W  HOMHUHAJIBHO  O€3BOJHBIX  JKCIEPHUMEHTOB,
BOCIIPOM3BO/AIINX DPABHOBECHE OJIMBUH-PACIUIAB, cojepskaiias pe3yiabTarbl 1934 3akanodHbIX
OIBITOB, XapPaKTEPU3YIOIIUX CHJIUKATHBIE CUCTEMbl B IIMPOKOM JMAana30HE MHTEHCUBHBIX
apaMeTPOB.

B pesynprare onTMMH3aluM IOJTY4YEH OJIMBUHOBBI KOMIIO3UTOMETp, (CHCTEMa YpaBHEHUIN)
BOCIIPOU3BOJAIINN COJEP/KAHUE IJIABHBIX MUHAJIOB C TOYHOCTHIO HE Xyxke, ueM +0.7 mon. % Ha
95% ypoBHe 1oBepus ISl BCEX SKCIIEPUMEHTOB KaK B CyXMX, TaK U B BOAOCOJEpKAIUX CUCTEMAX.
Komnosuromerp BepuduUIUpOBaH IyTeM CpaBHEHHS PACCUYUTAHHBIX W HKCIEPUMEHTAIbHBIX
JABJIEHUM W TeMIleparyp JUKBHAyca ojiuBHHA. lllupuHa nOBEpUTENBHOTO MHTEpBaia OLIEHKU
TEMIIepaTypbl ¢ BepOsTHOCTBIO 95% He mpesbimaer +3.1 °C, a maBnenus +0.06 x6ap. Cpennue
OTKJIOHEHUsI PACYETHBIX KOHIEHTPALMH MHUHAJIOB OT 3KCIEPUMEHTaIbHBbIX He mpeBbimatoT 0.05
Mac. %, YTO CBUJETENIbCTBYET O HECMEILIEHHOCTHU OLIEHKH.
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PACIIPEJIEJIEHUE MOJIA B BOJJAX KPHIMA 1 CEBEPHOI'O KABKA3A

TI'onoBun MLJL., KoamsbikoBa JI.U. (I'EOXH PAH)
golovin@geokhi.ru; ren.: 8 (915) 232 3391
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

HccnenoBanbl OCOOEHHOCTM XHMMHYECKOTO COCTaBa IPUPOJHBIX BOJX (B T.4. ciabo- u
MaJIOMHHEPATN30BAHHBIX ), OTOOPAHHBIX U3 PA3IMYHBIX MOBEPXHOCTHBIX U MOA3EMHBIX HCTOYHUKOB
Ha Teppuropun Kpeima u CeepHoro Kaskasza. OnpeneneHo coiepkanue Hoja —3CCEHIUATbHOIO
MHUKPORJIEMEHTa, KPUTUYECKH BAXKHOTO JJIi HOPMAaJbHOTO (YHKIIMOHHPOBAHUS IIMTOBHIHOU
xene3pl. [l Oonblued 4yacTH PACCMOTPEHHBIX NMTHEBBIX IPECHBIX BOJ XapaKTepHAa HU3Kas
obecnieueHHocThb oxom (Me 3 mkr/mn, IQR 2,6-4,8), ¢ Bo3pacTaHueM KOHLIEHTPAUH K MOOEPEKBI0
Yeproro wmopss (o 23 wmkr/m). B npobOax MHHEpanbHBIX INHUTBEBBIX BOJ KOHIEHTpaLUs
MHUKpPO3JIEMEHTa OblIa 3HAUYUTENIFHO BBIIIE U HaXOJIwiachk B mpenenax ot 105 no 667 Mkr/i, 4yto B
NIEPBYIO OYepeb MOXKET ObIThb OOYCJIOBIEHO OJIM3KMM PACHOJOXKEHHEM K OKEaHy-OCHOBHOMY
IIPUPOJHOMY JENO HOAA M TEOJIOTMYECKUMH XAPAKTEPUCTHKAMU MECTOpOXAeHMU. IlomydeHHbIE
JAHHbIE MMEIOT KJIIOUYEBOE 3HAUCHHE [UIl OLICHKM PHCKOB 3/I0pPOBBIO HACEJEHHUS, IOCKOJIBKY
ucOaiaHe 3TUX AIIEMEHTOB (Kak Ie(UINT, TaK U W30BITOK) ACCOLMHPOBAH C IIUPOKUM CIIEKTPOM
SHIOKPUHHBIX, METa0OJMYEeCKUX M JApyrux HapymeHui. Cucremarusanust JIaHHBIX 00
0COOEHHOCTSIX XMMHUYECKOTO COCTaBa MHTHEBBIX BOA M MPOCTPAHCTBEHHOM paclpe/eieHUU
JCCEHLHUAIBHBIX MHKPO3JIEMEHTOB IMO3BOJSET IPOTHO3UPOBATh PHUCKU PA3BUTHUA PA3JIUYHBIX
3a0o0JeBaHU M OOOCHOBBIBACT HEOOXOJMMOCTH PETHMOHAJBHBIX MPOrpaMM MNPOPHIAKTHKH, YTO
MOJITBEPK/IAET BHICOKYIO MEINKO-IKOJIOTUIECKYIO 3HAYMMOCTh IPOBEIEHHON paOOTHI.
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B3AMMOJIEVICTBUME CYJIb®HJHOI'O U BA3AJIbTOBOI'O PACITJIABOB:
KODODOUIMEHTHI AND®DY3UU Cu U Ni B PACITVIABAX (11O SKCITEPUMEHTAJIbHBIM
N T'EOJIO'MYECKUM JJAHHBIM)

I'op6auyes H.C., Koctiok A.B., I'opoaues I1.H., HoBuxkos M.II., Hekpacos A.H. (19M PAH)
gor@iem.ac.ru, nastya@iem.ac.ru
Paboma evinoanena 6 pamxax memovr HUP UOM PAH FMUF-2022-0001

B cucreme 0azanbToBBINM pacmiaBa — Fe-cynbduanbiii pacmias npu T=1250°C, P=0, 1 I'Tla, fO2
3anaBaeMoii BaCO3+BaO+C Gydepom skcniepruMeHTaIbHO M3ydeHa KuHeTuka mobunusanuu Cu u
Ni cyasduaHbIM paciuiaBoM u3 06a3ainbToBOro pacriaBa. OnpeneneHsl kKoddduimentsl nuddysun
Ni u Cu B cocylIlecTBYIOIIMX paciuiaBax npu B3auMojaencTBun. OOcyxkmaaercs poib auddy3uu B
TC€OXMMHUHU MarMaTu4ecKoro CyJib(pHIHOTO OPYICHEHUSI.
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OKCIEPUMEHTAJILHOE MOZIEJIMPOBAHUE KOHTAMUHALIUUA
CYJIb®ATOHOCHBIMU MEPTEJISIMU BA3AJIETOB MOKYJIAEBCKOI CBUTBI
(HOPUJIbCK)

I'op6aues I1.H., Hekpacos A.H., 'op6aueB H.C. (MM PAH)
p_gor@mail.ru; remn.: 8 (496) 522 31 43
Paboma evinoanena 6 pamkax npoekma PH® Ne 25-47-00051

B paGore mnpenacrtaBieHbl pe3yJbTaThl AIKCHEPUMEHTAIBHOIO H3YYEHHs] B3aUMOJEUCTBUS
0a3ambTOBBIX pAacIIaBOB MOKYJIaeBCKOM CBUTHI (HOpuibCK) € BMEIIAIOUIMMU  MOPOJAMHU
(cynbaroHocHpiME  MeprensiMu) — miar@opmenHoro  4dexia  CuOMpCckodl  miiaT(OpMBI.
OkcnepuMeHTs! npoBoaniauch pu P = 1 atm, T=1250°C B anyHI0OBBIX TUIJISIX C UCIOJb30BaHUEM
IKCIICPUMEHTAIBHOTO aHcamOust «turenb-B-turiie» (TT) ¢ mopomkoBeiM (Al203) 3aTBOpOM.
PesynbraThl SKCIIEPUMEHTOB IOKA3ajd, YTO B HEKOTOPBIX ONbBITAX HAOJIOJACTCS aHOMAaJbHOE
MoBeJIcHUEe Meau: a) Oosiee HHU3KHE KOIPPUIMEHTHl pacHpeleleHus COJep)KaHUus MeOu B
CyIb(UIHOM pacIiaBe OTHOCUTEILHO €€ COJIEpKaHus B CHUIMKATHOU (hase; 0) conepxkaHue Meau B
CHJIMKaTHOM pacIljIaBe BBILIE, YEM B CYIb(GUIHOM pacIljiaBe.
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MOJIEJIMPOBAHUE XOHAPUTOBOI CTYKTYPbI YIJIUCThIX METEOPUTOB ITPU
T=1050°C, P=1 K6ap B IITPUCYTCTBUUN ObOI'ALIEHHOI'O H2 ®JIIOUJA

I'op6aues I1.H., beamen H.U. (MM PAH)
p_gor@mail.ru; ten.: 8 (496) 522 31 43
Paboma eévinonnena 6 pamrxax memor HUP UOM PAH Ne FMUF 2022-0004

XOHAPUTBHl — PAa3HOBUIHOCTh KAMEHHBIX METEOPUTOB, XapaKTEPH3YIOIIAACS HAIUYHUEM XOHIpP —
KpYIJIOH WJIH OBaJbHOW (POPMBI paCKpHCTaUITM30BAHHBIX CHUJIMKATHBIX BBIJICICHUN B CYJIb(OHIHO-
METAJUTMYECKOW MaTpuile. YTJIMCThIE XOHAPUTHI, COCTABJISIONINE YJIBTPAOCHOBHYIO TPYIIY
XOHJIpUTOB, Oorarbix Mg, Ca W IIEJOYHBIMH META/NIaMH, IPEACTABIISIOT OCOOBIM HWHTEpEC.
YcnoBus 00pa3oBaHUs XOHJIP B OTUX METEOPHUTAX JO CHUX IOpP SBISIOTCS MPEAMETOM IUCKYCCHIA.
[IpoBeseHHBIE JKCIIEPUMEHTHI IPOJOJDKAIOT MOJCIUPOBAHUE XOHJPUTOBOM CTPYKTYPBI C
KCIIO0JIb30BAaHUEM YCTaHOBKHU BBICOKOTO razoBoro jaasienus (YBI'J]) ¢ BomopoaHo#l suelkoil mpu
T=1050°C u naBnenuu 1 Kbap, B npucyrcreuu oboramennoro Hz ¢mronna coctaBa C-O-H-S u ¢
WCIIOJIb30BAaHUEM MOJICITHHOT'O COCTaBa, OTBEYAIOIIEMY 110 COCTaBY YTJIMCTBIM XOHPUTAM.
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COCTAB CJIIO KAK OTPAXKEHUE YYACTH KOPOBOT'O CYBCTPATA B ITPOLECCAX
MAHTHUMHOTI'O METACOMATO3A

T'opuosa E.C. (ceon. gp-m MI'Y, UM PAH),

benaenuanu A.A. (zeon. p-m MI'Y, TEOXH PAH),

boopos A.B. (zeon. ¢p-m MI'Y, TEOXU PAH, H9M PAH), CnuBak A.B. (MM PAH)
a.bendeliani@outlook.com

Paboma svinoanena npu noooepoicke epanma PH® 24-77-00031

Ipu 7 I'lla u 900-1200°C mnpoBemeHBl S3KCHEPUMEHTHl B CUCTeMax MepuaoTuT-6azanst-KoCOs-H20,
MOJISIIUPYIOIIUX yIbTPAOCHOBHYIO aJIMa3000pa3yIoNIyl0 acCOUMAIMI0 C Pa3IuIHON JoJjed ydacTus
KOpOBOro mMarcpuajia B BerHeMaHTHﬁHBIX YCIIOBUAX. HpOZ[eMOHCTpI/IpOBaHa BO3MOKHOCTbH HCITOJIB30BaHUS
COCTaBa CIIIOJ B Ka4eCTBE WHAWKATOPA CTENCHU BOBJICYEHHOCTH KOPOBOTO MaTepHaia B METaCOMaTHUECKHUE
npeoOpa3oBaHKs Ha HaYaldbHBIX »JTamax TeHepalud KUMOEpJIUTOBBIX paciuiaBoB. Kpucramiuzanus
TPUOKTAIPUIECCKON CITIOABI BO3MOXKHA B cyOcTpare, cogepxarieMm 1o 40 mac. % 06a3ambToBOM (KOPOBOIA)
coctapisitomiedl. [Ipu yBenmuennu nonu OazanbTa B cTapToBoi cucteme (= 50%) mpoucxomuT pocT
ornomenus 'Al/'VAl u comepxanus SiO; B MuHepade, YTO MOKET NPHBOAMTH K OOPA30BAHUIO JIH-
TPHOKTAdIPUUECKUX Pa3HOCTEW CII0f. 3HAUMTENbHOE YMeHbIIeHne oTHomeHuss Mg/(Al+Ti) B MaHTHITHOM
BELICCTBE 3a CYET IMOCTYIUICHUS KOpoBoro marepuana (> 80% 0a3zanbTa) MpemsTCTBYeT OOPa30BaHUIO
¢noronuTa, BMECTO KOTOpOoro mossisiercss Ti-comepamas AMOKTadApHuecKas cioga. Poct oTHomeHus
Ti/Cr no 1 1 6oee MOKET yKa3bIBaTh Ha BHICOKYIO CTETIeHb BoBiIeUEHHOCTH (> 40%) KOpoBOTO MaTeprana B
mporecchl MaHTUHHOTO MeTacomaro3a. B cBs3M ¢ TpoOiieMod TEepexXOMHBIX JH-TPUOKTadAPHUYECKHX
pa3HOCTeH CIIOJ, MPOM3BEACHBI CHHTE3 M H3ydeHHe ciroasl co crexuomerpuein KMQ25Sis010(OH)s.
IToka3zaHbl 0COOCHHOCTH 3ATIOTHEHHSI OKTA3APHUECKHIX CIIOEB B CTPYKTYpE.
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NCIIOJIbB3OBAHUE ®AKTOPHOI'O U KOPPEJIALIMOHHOI'O AHAJIU3A JIJIA
OBPABOTKU 'TEOXUMMNYECKHUX JAHHBIX O COAEPXXAHUU MUKPOSJIEMEHTOB B
PA3JIMYHBLIX KOMIIOHEHTAX NBAHBKOBCKOI'O BOAOXPAHUJIMIITA

I'puropseBa MLJL., I'pumnanuesa E.C., Bopoose C.A. (ceon. gh-m MI'Y)
Margo.leonidovna@bk.ru; tea: 8 (903) 288 97 80
Paboma evinonnena 6 pamkax I'ocyoapcmeennoeo 3adanuss MI'Y 121071200143-2

VBaHBKOBCKOE BOJOXPAHWIMIIE - OCHOBHOW HMCTOYHHK IHTHEBOIO BOJIOCHAOXKEHHUS Topoja
MOCKBBI, UTO OIPEAEISAET BBICOKHE TPEOOBAHNUS K €r0 IKOJIOIMYECKOMY COCTOSIHUIO. MHOrojIeTHHE
HCCIIeIOBAaHUS THIPOXUMHUYECKOTIO PeKUMa UMEIOT OOIIMPHBIN, HO pa3po3HeHHbINH MaTepuai. Llens
HacTosIel paboThl - 00001eHNe TEOXUMUYECKHUX JaHHBIX M BBISBICHHE OOLINX 3aKOHOMEPHOCTEH
pacmpeneneHnuss MHUKpPO3JIEMEHTOB B BOJHOW »Kocucreme. B xome paborel Obuia co3paHa
KOMIUICKCHAs 0a3a JaHHBIX, OTPaXKAOIas MHOTOJIETHEIO JUHAMHUKY B miepuof ¢ 1992 mo 2024 rox.
[TonydyenHnas 6a3a JaHHBIX OO0bEeNUHWIA HH(DOPMALMIO O COJEP)KAHUHW MHUKPOIJIEMEHTOB KakK B
aOMOTeHHBIX KOMIIOHEHTaX: BOJE, JOHHBIX OTJOXEHMAX, MOYBAX, CHETOBOM IIOKPOBE, TaKk U B
OMOTeHHBIX KOMIIOHEHTAX: Ha3eMHON TPaBSHUCTOW U BbICIIEH BOJHOM PACTUTENBHOCTH, a TAKKE B
JIBYCTBOPYATBIX MOJUTIOCKAaX H pPbIOaX, KOTOPHIC SIBIISIOTCS OpraHM3MaMH-OMOMHINKATOPaAMH.
Craructuueckass o0paboTka BeINONHIIACH B nporpamme «GOLD-reoxumMuk», pazpaboTaHHON Ha
reosiorndeckoM (akymnbrere MI'Y um. M.B. JIoMoHOCOBa, ¢ HCHIOJIB30BAHUEM KOPPEISIIUOHHOTO U
(daktopHoro ananu3oB. [laHHOe HccleOBaHUE MO3BOJWIO BBIIBUTH CKPBIThIE 3aKOHOMEPHOCTH,
OLIEHUTH BKJIAJ] TMPUPOAHBIX U AHTPOIIOTEHHBIX (PAKTOPOB. Pe3ynbTaThl co34anu HAYYHYIO OCHOBY
JUISI MOHUTOPHHTA U YIIPaBJICHUS KaY€CTBOM BOJIbI.
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®U3UKO-XUMHUYECKOE U3YUEHUE [TAPAKOKMMBUTA Fe**4[SOa]s(H20)12:6H20
(ITYCTBIHSA ATAKAMA, UNJIN)

I'punenxo 0. /. (ceon. p-m MI'Y, Mun. myseii um. A.E. @epcmana PAH), Buracuna M.®.,
Oropoposa JLIL. (2eon. ¢p-m MT'Y), lenymenxo C.K. (HUTY MHCHC)

KcenodontoB J.A. (ceon. ¢p-m MI'Y), Kanunwok 1. A. (xum. ¢p-m MT'Y)
yaritsenko@rumbler.ru; ten.: 8 (495) 939 13 49

OU3NKO-XMMUYECKOE HCCIICIOBAHNE BOTHBIX CYJIb(ATOB XKelle3a UMEET MPAKTUYECKYI0 3HAYUMOCTh
B CBSI3M C MX CYIIECTBEHHOH pOJBbIO IPH BBIBETPHUBAHUUSA TOPHBIX MOPOJ, COJAESpPKAIIUX
3HAYUTEIBHOEC KOJUYECTBO CYIb(GUIHBIX MHUHEPaIOB (KUCIOTHBIH JpeHax). I[lapakokumOuT
Fe3*4[SO4]6(H20)12'6H20 (pyanuk Anskamappoca, Creeppa-I'opma, mposunmus AHTodaracra,
nycTeiHs Atakama, UwiaM) uW3ydyeH METOJaMH TOPOIIKOBOH pEHTreHOTpaduu, SJICKTPOHHO-
30HJ0BOTO MHKpoaHanmu3a, TepmorpaBumerpun, K-, KP- u MéccOayspoBCKON CIEKTPOCKOIHH.
OnpejieieHsl TapaMeTpsl TPUTOHATBHOHM d1MeMeHTapHoi sdeiiku: a=10.9345(4)A, ¢=51.3120(3)A,
V=5312.7(9)A3. MéccbayspoBckuii ClieKTp ONUCAaH OJMHOYHOM YIIMPEHHOH TOPEHIEBOM THMHUEH C
mapamerpamu: N 1Se-re=0.45(1)mm-ct, FWHM=0.63(2)mm-c?, %?=1.2. W3MepeHHBI H30MEpHEIii
CIBUI COOTBETCTBYET HHTEpBaJy 3HAUEHUH IS OKTa’pUUYECKHX KHUCIOPOAHBIX MOJIU3IPOB
TpexsaneHTHOTO *Kene3a [Fe3*06]’". MeTooM BBICOKOTEMIIEpPATYPHOI PACIIABHOH KAaIOPUMETPHH
pacTBOpeHusl Ha MHKpokanopumeTpe KanbBe ompeneneHa sHTanbnus oOpa3oBaHUS U3 3JIEMEHTOB
napakokumonTa (—10664+£34 x]J[x/monp). OneHEHO 3HAYEHWE €ro CTAaHIAPTHOW JHTPOIUU U
paccunTana BeJn4yMHa 3Hepruu ['udoca obpazosanus (1298 Ix/(monb K) u —8976+34 k/x/mMonb
COOTBETCTBEHHO). TepMOIMHAMUYECKOE MOJIEITMPOBAHUE IPOIECCOB B CHUCTEME BOJAa — IOpPOJa
MOJKET, CIIOCOOCTBOBATh PEIICHUIO MPOOJIeM, CBSI3aHHBIX C 3arps3HEHHEM OKpYXKarolleil cpebl B
mporecce KUCIOTHOTO JIPeHaXka MOpOJ] U TEM CaMbIM CIIOCOOCTBOBATh PEUICHUIO 3KOJIOTMYECKHX
3a7a4 10 PalMOHATBHOMY TIPUPOAONIOIH30BAHHUIO.
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MHHEPAJIbHBIE ACCOLIMAITNN U3BECTKOBbIX CKAPHOB KOHTAKTOBbIX
OPEOJIOB APBIJIAXCKOI'O UHTPY3UBA, HOPUJIbCKMU PYIHBIM PAUOH

I'punenxo 0. /. (ceon. p-m MI'Y, Mun. myseii um. A.E. @epcmana PAH)
yaritsenko@rambler.ru; Temn.: 8 (495) 939 49 64
Paboma evinonnena npu ¢punarcosoii noodepoicke epanma PH® Ne 25-47-00051

B HopwibckoM paililoHe 1OMUMO pynoOHOCHbIX HHTpY3uBOB (Hopunbck-1, Tannaxckwuii,
Xapaenaxckuil) W3BECTHbI MHHEpAIM30BAHHbIE M O€3pyJIHbIe MHTPY3UBHIL. APBUIAXCKHIl MaccuB
Jeikorabopo 3asieraer B mMopojaax Ty(oJIaBOBOW TOJIIM MOPOHTOBCKOW W HAJEKIACHCKOH CBHT.
KonTakToBBIE Opeosibl U3yudeHbl 1O pa3pesy ckBaxuubl [IA17. B coctaB opeosia BXOASAT rpaHart-
SMHJIOTOBBIC, T'PAHAT-XJIOPUTOBBIC, CYIIECTBEHHO IUPOKCEHOBBIE CKAapHBI M IOCTCKapHOBBIC
ruApoTepMalibHble 00pa3oBaHMs. ['paHaThl NpPENCTaBICHBI MPOMEKYTOUHBIMH UYJIECHAMHU CEpHUU
aHAPAAUT-TPOCCYJISP, 00IAAI0T CEKTOPHAIBHOCTBIO U CJIOKHOM OCIMIISIIUOHHON 30HAJIbHOCTBIO,
BBIPAXKAIOMIYIOCS B Bapuaiuu cozepkanus Al u Fe. [{eHTpanabHble 4acTH KPUCTAJUIOB B OOJbIICH
CTEeTeHU OOOTalleHbl J>KEJIe30M, KpaeBble — amoMuUHHEM. OTAEIbHBIE 30HBI KEJIE3UCTOrO
rpoccyisipa oboraimieHbl TuTaHoM (10 5 mac.% TiO2). J[oBOJILHO BBICOKHE JIsi CKapHOBBIX
IpaHAaTOB COJIEp)KaHUs THUTAHA W KOHLEHTPUPOBAHME €ro IPEUMYIIECTBEHHO B Oouee
[JIMHO3EMUCTBIX WIEHaX psAa, BEPOSTHO, OTPAKAIOT OTHOCHTEIHHO BBICOKHE TEMIIEpaTyphl
o0pa3oBaHMs JAHHBIX MMAPAreHE3NCOB. XapaKTepHO OOMIIME TUTAHUTA, coaepxaiiero 1.5-3 mac.%.
FeO u Al20s. ITupur o6pasyer CII0KHO30HAIbHBIC KPUCTALIbI, 000TAIeH HUKEIeM U KOOAIbTOM
0o 2 u 6 mac.% coorBeTcTBeHHO. DTOp-amaTUT 00pa3zyeT OBOJBHO KPYIHBIE KpPUCTAJUIBI,
conepxwut npumecu REE, Sr, Fe, Si (06b1an0 0.5-1.5 mac.%).
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PE3YJIbTATBI MOPOOMETPHUYECKOI'O AHAJIM3A KOPOH BEHEPDBI

I'yceBa E.H., UBanoB M.A. (FEOXH PAH)
guseva-evgeniya@ya.ru
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

MpI npoaHanu3upoBaI MOP(GOMETPHUECKIE 0COOEHHOCTH KOPOH BeHephl ¢ menbio ompenenuTh,
KaK MEHSETCS UX XapaKTEePUCTHKH B 3aBUCUMOCTH OT CTaJMU 3BOJIOIMH U BO3pacTa 00paMIICHHUS.
Hamu BbIsiBI€HO, uTO OONBIIMHCTBO (~64%) — npeBHHE JO-pU(PTOBBIE KOPOHBI, KOTOpBIE B
IpoIiecce SBOJIIOLUU CTAHOBATCS 00Jiee Y3KHMMHU, MAJIO INTyOWHHBIMHU U MTOCTENIEHHO CTIIAKHBAIOTCS
B penbede. [IpumepHo Tpeth (~36%) cocTaBisAoT pudTOBbIE U NOATOIUIEHHBIE KOPOHBI, a TAKKe
KOpOHBI TiepexoaHoro Tuma. PugroBbie koponbsl (~17%) — Momoable, pa3BUTHI B OONACTAX C
YTOJIIEHHOH JTUTOCHEpON M IBOIIONUOHUPYIOT, B OCHOBHOM, U3 OTHOCHTEIIFHO Y3KHX U BBICOKHX
CBOJIOBBIX MOJAHATHI B Oojiee HIMPOKHME M Majo MIyOuHHBIE Aenpeccud. OKOJIO TOJIOBUHBI
pudTOBBIX KOPOH BYJKAaHMYECKH AKTHBHA, 4YTO, BEPOATHO, OOBSACHIETCS  OOJbILCH
MIPOHHUIIAEMOCTHIO JTUTOC(Ephl B pUPTOBBIX obnacTsax. [logromenusie kopons! (~12%) — nanbonee
criiaxxeHHble B penbede. B mpomecce 3BoMOIMM OHM CTAaHOBSTCA Oojee LIMPOKUMH M Majo
IyOMHHBIMH, BO3MOXKHO MMEHHO H3-3a JIaBOBbIX mnoaroruieHui. I[lepexomanbie koponsl (~7%),
COCTOSIIIME W3 JPEBHHUX IOSCOB 00po3x, Ne(OpMHUpPOBAHHBIX MOJIONBIMH pupTamu, Haubojee
MOp(OJIOTHYECKN pPAa3BUTHl M TEKTOHHUYECKH TmepepaboranHbl. B mporecce 3BoMOLMU  OHU
CTaHOBATCS OoJiee Y3KMMH U MaJIo TIIyOWHHBIMHU M ITOCTETIEHHO CTIIAXKUBAIOTCS B pelibede.
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OLEHKA TABJIEHNA ®OPMHUPOBAHNA KCEHOKPUCTOB OJIMBUHA .
I[MNPOKJIACTUKH BYJIKAHA HIMBEJIYY 110 JAHHBIM M3YYEHWA BKIINOYEHNUN

HesitoBa B.H., Cumaxkun A.I'., Hekpaco A.H., 3axapuenko E.C. (MM PAH)
dev@iem.ac.ru; ten.: 8 (496) 522 58 52
Toczaoanue FMUF-2022-0004

Hccnenosansl o0pa31bl UPOKIIACTUKHU 0a3anbT-aHe3uT00a3aIHTOBOTO COCTaBa,
NPE/INONI0KUTENLHO CBSI3aHHBIE C TONOIEHOBBIM M3BepskeHneM 7600 *C m.H., oOGHapyXkeHHbIE B
pycne p.baiinapnas x O3 ot B-H luenyu (Uypukosa u ap., 2010). B kceHokpucTax olMBHHA
~Fo0s6-88 um3ydeHsl BkIOYEHHs: TBepaodazHoe BKIoueHHe amduboaa (AmMP) U YACTHYHO
pacKpHCTaJUIM30BaHHBIC PACIUIaBHBIC BKIIIOUEHHS C ra3oBbiME my3bipsimu (L+Amp+Di+Spl+V(?)),
(L+Spl+V).

[IpucyrctBue am¢ubona CBHUIACTEILCTBYET O BOJHOM XapakTepe Marmebl. Konnuectso
TUPOKCHIIBHBIX Iy onenuBaerca [OH] =2-Ti*—Fe3*—CI" F =1.2+0.4 a.e.

I[To mamHbIM Teobapomerpa (Cumakun, IllamommukoBa, 2017) amdubonbl  YacTUIHO
PaCKpUCTAJUTM30BAHHOTO M TBEPA0(}Aa3HOTO BKIHOYEHUN (GopMUpOBANKMCH NpH AaBieHUU 5.9+1.2
KOap.

[To maHHBIM 3JIEKTPOHHON MHUKPOCKOMNHMH PACIJIaBHbIE BKIIIOUEHHUS C Ta30BBIMH ITy3bIPSIMU OOBIYHO
00paMIISIIOT BHYTPEHHHUE siipa KPYIHBIX KpHUCTAUIOB ojuBHHA (Ol mo yanuHeHHto 10 ~500 MKMm)
WU JIOKAJIM30BaHbl B IEHTPAJIbHOM YacTh Oojiee MeNKuxX oiauBUHOB (~200 mkxM). Mukpo-
paMaHOBCKasi CIIEKTPOCKOINMS BBISBHJIA B Ta30BOi (ase my3bIpell MaJOIIOTHBIN YIIIEKUCIOTHBIH
dmony. Pacuetnas mmotHocTs CO2 mo Momemn DeVitro et al. 2021 ~0.08-0.11 rp/em®. s
M3YYEHHOH TeOMETPUHM BKJIIOUYEHUH U HEKOTOPBIX JOMYLIEHHUAX (TEepBUYHAS T'OMOTEHHOCTb,
conepxkanuss CO2 B octarounoM pactuiaBe 0—30%, kpucTaymm3aius Ha CTeHKax oyimBuHA ~5-10
00.%) B MepBUYHO 3aXBau€HHOM paciuiaBe pacdetHoe conepxkanue CO2 coorBercTByeT ~2000—
5000 ppm. dus mamoBomnoro o 4 mac.% H20 anae3nTo0a3aibTOBOTO paciuiaBa MOTYYCHHBIC
conepxanust CO2 nocturatorcs npu Pr~3—7 k6ap.
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MATEPUKOBBIE TIOPOJIbI MATHE3UAJILHOW CEPUN B OBPA3LIE
PEI'OJINTA «JIVHBI-16»

HemupoBa C.U., AnocoBa M.O. (F'’EOXH PAH), JlaxmanoBa JI.A. (MI'Y, TEOXH PAH)
demidova@qgeokhi.ru; temn. 8 (495) 939 02 05
Paboma evinonnena 6 pamkax memul 2ocyoapcmeentnozo 3aoanusi  EOXU PAH

B o6pasie peronura «JIyHbi-16», B KOTOpOoM mpeoOIaIat0oT MOPCKUE 0a3alIbThl M X MTPOU3BOJHBIC,
ObUTM OOHApy>KEHbI HECKOJBKO (parMeHTOB MAaTEPUKOBBIX MOpoA. VX MuHepanbHBI cOCTaB
CBHUJIETEJILCTBYET O CBSI3U C MEPBUYHBIMA MAaTEPUKOBBIMU IOPOJAMH MarHe3HalbHOW cepuu. B
nokiane OyIyT pacCMOTPEHbl OCHOBHBIE XapaKTEPUCTHKU STOTO THIA MarMaTh3Ma U BepOSITHBIN
HCTOYHUK TaKOT'0 MaTepuaia B pailone ordopa npoos! «JIyHbI-16».
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HOBBIE JTAHHBIE O COAEP’)KAHNN ®TOPA B CTAHAAPTHbBIX OBPA3IIAX ITIOYB 1
I'OPHBIX I[IOPO/|

Hdenucosa A. C., llerpenxo . b. ('HH PAH), Tymyposa JI.B. (FrHH PAH, xum. ¢p-m MI'Y)
CheprasovaAS@yandex.ru; temn.: 8 (916) 029 36 67

Omnpenenenne ¢ropa B MOYBAX M TOPHBIX IMMOPOJAX HEOOXOAUMO JUIsl PACIIM(POBKH SBOJIOIHH
MarMaTHYeCKuX M THIPOTEPMAIBHBIX KOMIUIEKCOB, a TaKXKe OMOTCOXMMHUYECKUX IMPOIECCOB.
Omnpenenenne Gropa ABIAETCS CI0KHON aHATUTHIECKOM 3a71a4eil, IMOCKOIBKY ISl HETO XapaKTepHa
CIIOCOOHOCTh K 00pa30BaHUIO JIETYYUX COCIWHEHUH, MPOYHBIX MOTUPTOPUIHBIX KOMIUIEKCOB U
TPYIHOPACTBOPUMBIX OCAJKOB C CONYTCTBYIOIIMMH JJIEMEHTAMH, a TakKXe CII0XKHOCTh
BO30OYXKIeHUS aromMa (Topa, YTO OCJIOXKHSET HCIOJIb30BAHUE CHEKTPATBHBIX M (PUINICCKUX
METOJIOB aHa/n3a. ABTOpaMH HAcCTOsIIEH PabOThl CKOHCTPYHMPOBAHA YCTAHOBKA JIJISi M3BJICUCHUS
(dTopua-HOHA U3 TOPHBIX MOPOJ METOJOM MUPOTHAPOIIN3A, TOA00PaHbI YCIOBHS MPOOOOITOTOBKU
obecreunBaroIue MOJIHOTY U3BJICUCeHUs (GTOpa U3 00pa3IoB C Pa3IMYHBIM MAaTPUYHBIM COCTABOM B
LEJSIX er0 JAIBHEUIIETO ONPEISICHUs METOJaMi MOHOMETPHH U KAMMUISIPHOTO 3JIeKTpodopesa.
[TonyyeH KOMIUIEKC HOBBIX aHAJUTHYCCKUX JaHHBIX 110 COACpKaHWIO ¢GTOpa B JCCATH
OTCUECTBEHHBIX M MEXKIYHApPOJHBIX CTAHJAPTHBIX OOpasnax TMMoYB M TOPHBIX MOPOJ,
OXBaTBIBAIOIINX JTMAIa30H KoHIeHTpanui propa 250-3000 mr/kr.
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OKCHEPUMEHTAJIbHOE NCCJIEAOBAHME U3SMEHEHMS OIITUYECKUX
XAPAKTEPUCTUK PA3JIMYHBIX ®PAKIITMN PACTBOPEHHOI'O OPTAHUYECKOI'O
BEILECTBA 1101 BJIMAIHUEM MHCOJIALMA

Apo3znosa O.10., JJanuukuii C.A. (ceon. ¢p-m MI'Y)
drozdova@geol.msu.ru; Tem.: 8 (495) 939 29 61

Bbun mpoBeseHBI SKCIEPUMEHTHl MO H3YYCHHUIO BIHUSHHUS COJHEYHOTO CBETa HAa H3MEHEHHE
ONTUYECKUX XapaKTEPUCTUK Pa3lIu4YHbIX (GpaKuil pPacTBOPEHHOIO OpPraHMYECKOro BeIlecTBa
(POB). B pabore Obumn ucnonb3oBanbl Tpu ¢pakuun POB (<0,22 mxm, <10 x/la u <1 k/la),
MOJIyY€HHbIE METOJIOM KacKagHOW (uibTpaluu OOJIOTHBIX W peyHbIX BoJ. [lonydyeHHBIE HaHHBIE
nmokasanu, 4ro cojaepkanne POB u 3HaueHus moxasarenst SUVA2ss CHIKaeTCsl MOJA BIMSIHHEM
MHCOJISILUU Ui BceX (hpakiui, 4TO coryiacyeTcst ¢ TeM, 4To (oToJerpajanus npeuMyIecTBEHHO
ylaiseT apoMaTHYECKOE BBICOKOMOJICKYJIIPHOE OpPraHWYEeCKOe BEIIECTBO. 3HAYCHHS HAKJIOHA
CHEKTpa S275-295 YBEIUYUBAINCH, B TO BpeMs KaK 3HAUYCHHUS S350-400 OCTABAJIUCh HEU3MEHHBIMH WIIN
CHIDKaNUCh. Takue pe3ynbTaThl CBA3aHbl KaK C yMEHblIeHHEM conaepkanus POB ¢ Bbicokoit
MOJIEKYJISIPHOM Maccoil TeppUTeHHOTO IPOUCXOXKACHHS, TaK U C MNapaulebHBIM IPOLECCOM
00pa3oBaHMs BBHICOKOMOJEKYISApHBIX POB M3 HU3KOMOJEKYISAPHBIX aBTOXTOHHBIX COCIWHEHHU.
VYBenuuenue Sr, B OCHOBHOM, OOYCIIOBJICHO YBEIMYEHUEM S275 295, KOTOPBIHA, BEPOATHO, Oosee
yyBCcTBUTENEH K M3MeHeHUs M POB, uem Sso0-700. /IluHamMuka KM3MEHEHMs NIaHHOIO IOKa3aTells
coryacyeTcsl ¢ U3MEHEHUSMH MOJIEKYJISIPHBIX Macc JJIsl KaxA0u U3 (hpaxkiuil.


mailto:drozdova@geol.msu.ru

BECDIIMI 2026 — 043

BJIMSIHUE UHCOJIALMU HA TIOBEJIEHUE KOMETHBIX SIJIEP B ITOCTITEPUTEJIbHBIN
INEPNO

dynuenko B.A., lopodeea B.A. ('EOXHU PAH)
dudchenko.va@phystech.su; Texn.: 8 (926) 388 29 99
Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

JlanHbple HAOIOICHUH TTOKA3aJi, YTO B MOCTIEPUTEIIBHBIN TIEPUO/I Ta30BhIICIICHUE KOMETHBIX SIACD
3aMETHO YBEJIMYMBACTCS, a B PsJIe CllydaeB HaOJtoIaeTcs axe Ux paspymieHue. [Ipenmonaraercs,
YTO ATO CBS3aHO C HETPUBUAIBHBIM paclpocTpaHeHueM moiydaeMoro ot ColiHIIa Teria B siape
KOMETBI TJIaBHBIM O0pa30M H3-3a OCOOCHHOCTEH CTpPOeHHUs sjipa. I'J1aBHAs M3 HUX — 3TO BBICOKAs
MOPUCTOCTh, a CIIEOBATEIHLHO, HU3KAs TEIIONPOBOJHOCTh MaTepuaia sjapa. Bropas ocoOeHHOCTH
— HaJIMYME Ha MOBEPXHOCTH KOMETHOTO sijpa 0oJiee IJIOTHOTO TEMHOIO cjios (Kopa) u3 0oraToro
yIIepoaOM  MaTepuana, o0O0pa3oBaBIIETOCS  TOJ  BO3ICHCTBHEM  BBICOKOIHEPTETUUYCCKUX
KOCMHUYECKHX Jiydyed. B mocTrepureiabHbId IMEPUOJ KOpa MOXKET YaCTHYHO HJIM IOJIHOCTHIO
pa3pymaThCs, 4TO CYIIECTBEHHO MEHSET COCTaB KOMETHBIX KOM.

JIJIs ONICHKY BIIUSTHUSL MHCOJISIIUU Ha TIOBEJICHUE KOMETHBIX sIep MOCTPOSHA JBYCIOMHAS MOJICIb
(kopatsiapo). st temmeparypsl T(t,z) pemiaeTcss OJHOMEPHOE Ha MOJYNPSIMON ypaBHCHHE
TEIUIONPOBOJAHOCTH IS JIBYX CIOEB C HEIMHEWHBIMH TPAHUYHBIMHU YCIOBHSMH U3 TEIJIOBOTO
OanmaHca MOBEPXHOCTU € Y4Y€TOM OOHAOBCKOTrO anndeno, u3nydeHus Mo 3akony Credana-
Bonbrmana, paccrostaust ot Tena o CojHIa B a.€., a TaKXKe YCPETHSIONIET0 HHCOJIINI0 (aKkTopa,
BO3HHUKAIOIIETO BCJEACTBHE XAOTHYHOTO M OBICTPOrO BpallleHUs Tela KOMEThl BOKpYr cebs. B
KauecTBE TpHUMEpa HCIIOJIb30BAHHUS IPOrpaMMbBI ObUTa BhIOpaHa BTOpas MEX3Be3JHAs KOMeTa
3I/ATLAS, nis o0bsacHeHUs HAOIIOAaeMBIX 0COOCHHOCTEH €€ Tra30BbICICHHUS.
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OCHOBHBIE ITAPAMETPbI KOMIIOHEHTHOI'O COCTABA 11 OPTAHOMUHEPAJIbHOM
OPAKIMN TUTAHA 1 IPYTX OBBEKTOB COJIHEUHOM CUCTEMbI

HAynaesa A.H., Kyckos O.J1., Kponpon B.A. (I'EOXH PAH)
dunaeva.an@gmail.com; 8 (916) 705 64 05
Paboma evinonnena no coczadanuro 'EOXHU PAH

CoBpeMeHHbIE TEOXMMHUYECKHE W aCTPOHOMUYECKHE JAaHHBIE CBUAETEIBCTBYIOT O BO3MOXKHOU
TEHETUYECKOM CBA3M MEXKAY pa3iuyHbIMU 0o0bekTamMu CONHEYHOM CHUCTeMbl: KOMETaMU,
acTepoMIaMU, XOHJPUTAMH, JICJTHBIMA CIIYTHUKAMH IUIAHET-TUTAaHTOB M KAaMEHHO-JICISHBIMU
TPAHCHENTYHOBBIMU oOOBekTaMu. lccienoBaHne B3aMMOCBA3M MEXIYy ASTHMH KOCMHYECKHUMHU
TEJIaMU Ba)KHO Ui NMOHUMaHHUA (HOPMUPOBAHHS W 3BOJIONMM BemiecTBa COMHEUHOW CHCTEMBI,
BKJIIOYasl €ro IepeMelIMBaHue H (OPMHUPOBAHUE pPE3EPBYapoOB, paCIpeAeNiEeHHBIX II0 BCEMY
MPOTOIUIAHETHOMY TUCKY. B HacTosiielr paGoTe mpoBEAEHBI OIEHKH KIIIOYEBBIX XapaKTEPHCTUK
KOMITOHEHTHOTO cocTaBa TutaHa: BasioBoro coaepxanus H20 u opranudeckoro marepuana (OM) B
xoHpuToBbIX (CI/CM- u L/LL-mono0HbIX) Mopogax CIlyTHUKA, COOTHOLICHUS! MAaCcC TYTOIUTaBKOM
oprano-cuinkatHou ¢pakiuu u apaa (R/W), oTHOIIEHHS yriepoaa K KPEMHHIO B XOHIPHUTOBOM
BemecTBe cmytHuka (C/Si). [IpoBeneH cpaBHUTEIBHBIA aHAIHU3 TOJTYYEHHBIX OIEHOK COJIEPKaHUS
H20 u OM, a taxxe napamerpoB R/W u C/Si B Tutane ¢ TakOBBIMHU JUIsL pPsiia IPYTUX OOBEKTOB
ConHEeYHOU CUCTEMBI.


mailto:dunaeva.an@gmail.com

BECDIIMI 2026 — 045

TEOBAPOMETPUS YJIbTPAMA®UTOB: TUIKOCHI U MUHYChl MOJIEJIEN C
MAIINHHBIM OBYYEHUEM

Epemun JI./1., Apuckun A.A. (MI'Y, 'TEOXH PAH)
eremindd17@agmail.com; tem.: +7 (495 )939 49 69
Buinonneno npu ¢hunancosoti noooepoicke PH® (epanm Ne 25-27-00475)

[IpoBeneH cpaBHUTEIBHBIN aHAIN3 U OICHEH MOTEHIHAI MPAKTUYECKOTO MCIOIb30BAHUS YEThIPEX
“Cpx-only” reobapomeTrpoB, pa3paboTaHHBIX Ha MpUHIMIAX MamuHHOro o0yuenus (Petrelli et al.,
2020; Higgins et al., 2022; Jorgenson et al., 2022; Chicchi et al., 2023). Pe3yabTarsl TECTHPOBaHUS
9TUX MoOJeJel Ha JaHHBIX OINBITOB B BHICOKOMAarHe3MaJbHBIX CHUCTEMaxX [OKa3add, 4YTO
SKCIEpUMEHTAIbHbIC 3HaYeHUs P ¢ HAMMEHBIIMMHU OTKIOHEHHSMHU BOCIIPOM3BOJAAT T€00apOMeTph
(Petrelli et al., 2020; Higgins et al., 2022; Chicchi et al., 2023), uto mpeamnoiaracT BO3MOKHOCTh
0apoMeTpUYECKUX PACUYETOB C TOUYHOCTHIO. ~1,5-2 KbOap. DTO cpaBHUMO C TOYHOCTBIO “Cpx-only”
reobapomerpa (Nimis, 1995), pexomenmoBanHoro B (Epemun wu gp., 2026). Dtu momenu
WCTIOJB30BAHBl TPH OLEHKE YCIOBUH KPUCTAUIM3AMK KIMHONUpPOKCeHa u3 18 o00pasios
IJIaruorapiOypruToB M OPTONUPOKCEHUTOB MOHYErOpCcKOrO HMHTPY3HBHOIO KOMIUIEKCA B
Mypwmanckoit obnactu (Poccust). M3ydennsie 00bekThl BKitoyanu: (1) yaprpamadursl, BCKPBITHIE
CTPYKTYpHOH CKkBaxkmHOW M-1, (2) moponubl, moactunaroniue JlyHuToBy0 JuH3Yy MOHUYEILTyTOHA
(ckB. M-20), u (3) MmapuT-ynprpamMaduTOBYIO acCOUMAIMIO OO u3 maxTel Ne 5 Ha r. TpaBsHOI.
YcraHoneHo, uTo g nopon u3 ckB. M-1 u M-20 naubosee coriacoBaHHble ¢ T€00apOMETPOM
(Nimis, 1995) 3nauenus 1.5 <P <2 x6ap maet mozens (Petrelli et al., 2020), Torma kak pacdyers 1Mo
(Higgins et al., 2022; Chicchi et al., 2023) naroT 3aBbIlIICHHBIC TaBICHUS — B CPEAHEM OT ~3 10 ~4.5
kOap. st mopon r. TpaBsiHON Bce MO/IEH yKa3bIBalOT HA MAKCUMAJIbHBIE JaBJIEHUS — IPUMEPHO OT
4.5 (Higgins et al., 2022) mo 6.5 x6ap (Chicchi et al., 2023). 31o na 1.5-3 kOap npeBbIIaeT OLEHKH
mo (Nimis, 1995). HesaBucumo oT Tuma reobapomerpa, MOITBEPXKAACTCS BBIBOJ O Oolee
3HAYUTENIbHBIX TJIyOMHaX KpHUCTAUIM3AallMM TOpOJ B ceBepHOM cyOkamepe Monuerutytona. B
KayecTBe HauOojiee peaJHMCTUYHOTO IeodapoMeTpa Mbl TMO-TIPEKHEMY PEKOMEHIYeM MOJEIb
(Nimis, 1995).
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OLIEHKA KOJIJIOMIHOI'O IEPEHOCA AKTUHMJIOB HA YYACTKE EHMCEVCKUM

Kapuxos A.B., Maabkosckuii B.U. (MI'’EM PAH)
vil@igem.ru; tein.: 8 (499) 230 84 21

OCHOBHOM MeXaHM3M pacCIpOCTpPaHEHUs PAJAMOAKTUBHOIO 3arpsi3HEHUs U3 xpaHwiuma BAO —
[IEPEHOC MOA3EMHBIMU BOJAMM, KyJla PaJUOHYKIUAbI I[OCTYNAalOT B pe3yjibTaTe pPacTBOPEHUS
KoHcepBupytomeid marpunbl. [Ipuuem Hambosee omacHOM mosaranach KoJutougHas (opma
IepeHoca paJuOHYKINI0B. PaHee NpoBeleHHbIC OMNBITHI [OKA3alM, YTO IPHU BbIILEIAYUBAHUN
(pactBopenuu) cocrapeHHbix Na-Al-P-ctekon ¢ mMuTaropamu JOJTOXKHUBYIIUX aKTUHHIOB Oojee
90% noctynaer B BOAHYIO a3y B KOJUIOUIHOU Gopme. Pacnpenenenne 3TUX 4acTuil o pazMepam
OBUIO OMpENETICHO IMyTeM IOCIEeI0BaTeIbHON (PUIbTpAMK BBIIIETAUYMBAIOIIETO PACTBOpa Yepes
MeMOpaHbl C IOCIEIOBAaTEIbHO YMEHBINAIOUNIMMCA JAMaMeTpoM I1op. PaHee Ha OCHOBaHMHU
npubmmxenuss  Koszenu-Kapmana Obima  pazpaborana  Teopus, TO3BOJIAIONIAS  OLEHHUTH
pacrpezielieHue IOpOBBIX KaHAIOB B IOpoJax IO pa3MepaM Ha OCHOBAHUU H3MEPEHHUs
MIPOHHUIIAEMOCTH 00pa3I0B MOPOA JJIS ra3a NMpU pa3iIMyHBbIX JAaBICHHUAX. Takue M3MepeHus: Obuin
IpoBeAeHbl Ha oOpa3max M3 yuyacTka EHucelickuil, oTOOpaHHBIX W3 KEPHOBOIO Marepuaia B
OmmwkHeM moje XxpaHwimia (ckBakumHa P12, rimybuna otbGopa — 496 wm). Ha ocnHoBanum
COIIOCTABJICHUS PacHpeeNIeHUH KOIIOUIHBIX YaCTHUI] 110 pa3MepaM U IMaMeTPOB ITOPOBBIX KaHAIOB
B 00pa3max ObLI0 MmoKa3aHo, 4To 99.5% KoNIouaHBIX YacTul] OyIeT 3a/1epKUBATHCI MEXaHUIECKU B
[opoJax y4yacTka.
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KPUCTAJUIM3ALUA KAPBUJIOB B CUCTEME Ni-Cr-C TP JABJIEHUAX 4 u 6 TTIA U
TEMIIEPATYPE 1600 °C

Kumynes E.HN., Yenypos A.A., I'pasunos U.A., Bapadam E.O. (UI'M CO PAH)
ezhimulev@igm.nsc.ru Ten: 8(383) 333 2341
Paboma evinonnena npu punarcosoii nooodepoicke: epanm PH® Ne 25-23-00045

Passurne HPHT TexHOMOrMM M3roTOBIEHUS CBEPXTBEPAOIO HHCTPYMEHTA U3 UMIIAKTHBIX aJIMa30B
[Tonwuraiickoit acTpobieMbl TpeOyeT SKCIEPUMEHTAIBLHOTO MOJ00pa U BCECTOPOHHETO H3yYEHUs
«pabouero» cruiaBa — METaJIa-CBA3KH KPUCTAJUIOB anMas3a. B coollenune npencTaBieHbl JaHHBIC
uzyuenust cuctembl Ni-Cr(20)-C npu gasnenusx 4 u 6 I'Tla u temneparype 1600 °C. bpumn
3aukcupoBansl craeaytomme ¢assl: criaB Ni-Cr; kapoua, rpadur, aamas. Merandeckas ¢asa B
oOpa3nax 3amoJjiHSeT WHTEPCTUIMU MEXAy KpucTaiiamu anmasza [lomwuraiickoil actpoOiemsl,
KOTOPBIE COXpPAHMIN CBOIO Makpomopgonoruto. Ha moBepXHOCTH KPHCTAIIOB ajMasa MOsSBUIHCH
MUKpPOCTPYKTYpPBl CO CIOXHBIM penbedoMm. B oskcrepumentax mnpu 4 [Tla obHapyxeHa
KpUCTauIM3anusl rpadutra B BUAE OTACIBHBIX MHUKPOKpUCTAIUIOB. Kpucramnel kapOuma xpoma
uMeroT  QyTiapoBUAHYI0 (OpMy, TNPUCYTCTBYIOT KpHCTaUIbl KapOuga Xpoma B BHJE
BEEPONOJO0HBIX 00pa30BaHUN, MPOMEKYTKH Mexay KoTtopbimu 3arnonHeHbl Ni-Cr-C cruiaBom.
Mopdosorusi KpucTayuioB KapOuja, MOJydeHHbIX B oOpasmax mpu 4 m 6 I'Tla He wumeer
CyLIeCTBEHHBIX pa3nuuuid. MccnenoBan coctaB kapOuaa xpoma: coxepkanue yriepoaa 14.2 —15.7
Mmacc.%, nukens 2.8 — 4.1 macc.%, xpoma 80.1 — 82.5 macc.%. IlonyueHHble HOBbIE JaHHbBIE OYIyT
HCTIOJIB30BAHBI B Pa3pab0OTKE CBEPXTBEPIOTO KOMIO3UTHOTO HHCTPYMEHTA.
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ABJIEHUE PA3AEJIEHUSA CMECH HA OTJAEJIBHBIE KOMIIOHEHTEI B I'PA/JJMEHTHOM
TEMIIEPATYPHOM IIOJIE HA ITPUMEPE CMECHU YACTHUL CTUPOJIA 1 JUOKCHUIA
KPEMHUA

3yeB b.K., 3aiineBa A.E. (I'EOXH PAH)
mihneva.1999@yandex.ru; Tem.: +7 (903) 206 23 75

B mpouecce pa3paboTKH OKCHTEPMOrpauyeckoro MeToja H3yUeHHs TEPMOOKUCIUTEIbHOM
JECTPYKLUU [OJIMMEPOB, ObUIO OOHAapyKEHO HOBOE SBJIIEHHUE IIEPEMEIICHUs BEleCTBa B
IpaJiMEHTHOM TEMIIEpaTypPHOM IoJ€. DTO ABICHHUE MO3BOJIMIO Pa3ACIUuTh CMECh YAaCTULl CTUPOJIA U
auokcuaa kpeMHusa. Cmech MoMenany B JOJOYKY U MEJUIEHHO O CKOpocThto Harpea 10 C%mun
BBOJIMJIM B BBICOKOTEMIIEpATypHbIN peakTtop. Ha BXone peakropa mmeercs rpaiueHT TeMIEparyp,
yepe3 KOTOPbIH IMPOXOAUT JI0A0YKa CO cMechio. OpraHn4eckuil KOMIOHEHT cMecu (CTUPOI), IpU
MOTIaJIAaHNU B 30HY TPaIMEHTa TeMIepaTyp mpereprneBaet (pa3oBblil IEpeXo/1 U3 TBEPAOTO B KUAKOE
cocrosHue. O6pazoBaBIasics xKuaKas Ga3a yJIep>KUBAETCsl Ha TOBEPXHOCTU KBapILIEBOI'O JiepKaTes
(Jlomouku) B BHUJE KAILIM U OCTAE€TCA B ONPEACIICHHOW IpaJiMEHTHOW TeMIlIepaTypHOW 30HE IpU
BXOJI€ B PEAKTOp, OJXHOBPEMEHHO C TEM JIOZOYKA MEPEMEILAETCS B BBICOKOTEMIIEPATYPHYIO 4acThb
peakropa. Paznenenue cMecH NMPOUCXOIUT 3a CYET TOrO, YTO HEOPraHMYECKHH KOMIIOHEHT CMECH
(Imokcua KpeMHHUs) OCTAeTCs B JOAOYKH, & OPraHUYECKUH KOMIIOHEHT CMeCH (CTUPOJI) OCTAETCs
Ha [TIOBEPXHOCTHU JEPKATEIA JIOJOUYKH B BUJIE KAIUIN, IPWIKIIILIEH K [IOBEPXHOCTH JI€PKATEII.
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I'IMHUCTBIE MUHEPAJIBI B ITPYHTE NOACHIS TERRA HA MAPCE: BO3BMOXHBIE YCJIOBUA
OOPMHUPOBAHUA

HBanoB ML.A., E.C. Honosckan (I’ EOXH PAH)
mikhail_ivanov@brown. Edu; tem.: 8 (495) 137 49 95
I'panm PH® 25-27-00348

Hannuue rmuHUCTRIX MUHEPATIOB B TpyHTE Mapca - TOUHO yCTaHOBIEeHHBIN ¢akT. g hopMupoBaHus rivH
HEOOXOIUMBI, IOMHMO MCTOYHHKA MIEPBHYHOTO BEIleCTBa, 0OMIINe BOIBI, OMu3HeHTpanbpHas pH-oOcTaHoBKa
U TeMIlepaTypa, CYLISCTBEHHO BBIIIE, YeM Ha COBpeMeHHOM Mapce. OIHMM K3 OCHOBHBIX BOIPOCOB,
CBSI3aHHBIX C IIPOMCXOXIEHHEM INIMH Ha Mapce, sBIseTCd HX TIeoJiorMyecKkas W crpaturpaduueckas
nmo3unys. B Hamem nccienoBaHWM MBI @aHAM3UPOBAIN METOAaMU (POTOTE€OJIOTUH CKOIUICHHS TIIMHHCTBIX
MuHepaioB B oonactu Hoaxuiickoit 3emin mexny ruato TaBmacust v 1oIMHON Y300# K ceBepy oT OacceliHa
Aprup. I'muaUCTRIE MUHEpaNBl B 3TOW 00JAacCTH OTHOCATCS K Kiaccy Fe-Mg ¢dmimnocnnukatoB U UMEIOT
cnenuduuecKyo Mop(OIOTHIO, PE3KO OTIMYAIONIYIOCA OT OKpY’Karomeil MecTHOCTH. B pe3ynbrare aHanmmsa
HamM# OBUIO yCTAHOBJIEHO, YTO OJHO M3 CKOIUICHWH TJIMH TNPEJCTABISET COOOH 3alieXb MPOTSHKEHHOCTHIO
okoso 120 kM 1 MomHOCTBIO 0KoJI0 500 M, KOTOpas MOJTHOCTBIO PAacIONIOKEHA B Mpelesax APEeBHEHIINX
IOpOJ HOAXWUHCKOrO Bo3pacTa. Takoe 3HAYMTENHFHOE IO O00BEeMy Telo TpeOyeT, YTOOBI YCIIOBHSA,
OnaronpusaTHble 1151 GOPMUPOBAaHUS TIMH, HOCHIM PETHOHANBHBIA XapakTep. Takue yclIoBUS MOTIH Obl
OBITH YCTaHOBIJIEHBI TMOO MPU OTJIOXKEHHUHU BBHIOPOCOB M3 yHapHOro OacceiiHa Aprup, 1100 ObUIH CBSI3aHBI C
MOIXOASAIIMMH KIMMAaTHYECKUMH YCIOBHUSAMH, JINOO ¢ TeM U ApyruM. B Hacrosiiee Bpemsi Mbl IPOBOIUM
OILIEHKY BEPOSTHOCTH 3THX yCIIOBHH.
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KBAHTOBO-XNMUYECKOE MOAEJTMPOBAHUE M'MAPOJIN3A 11 OKUCJIEHWA
XKEJIE3AI/IT) AJIs1 OBOCHOBAHU S COPBIIMOHHBIX CBOUCTB ®EPPUTUJIPUTA

HBanoBa A.H., Mockanenko U.B. (Yuusepcumem UTMO, Canxkm-Ilemepoypez)
compasserika@gmail.com; ren.: 8 (906) 220 79 85
http://ckp.nrcki.ru/

Xpom(VI) (kanmeporeH) u 1uHK(II) (TOKCHUYHBIH MeTauT) — TPHOPUTETHBIC 3arps3HUTEITH
nom3emublx Boja. Metonmamu DFT (ORCA, PBEO0/def2-TZVP, CPCM) BBINOTHEHBI Pacu&ThI
ruaponu3a akBakomiuiekcoB Fe** u Fe**. Jlna Fe(Ill) ycraHoBiIeHbI SHEpPTUHM AETPOTOHUPOBAHMS,
onpenemnsomue pKa aktuBHbIX 1eHTpoB. [enporonupoBanue Fe(Il) TpeGyer Oomnbiueil sHEpruw,
yto 0o0BsicHsaeT ocaxzacHue Fe(Illl) mpu Oonee Huszkux pH. PaccumrtanHa sHEprus OKHCICHHS
Fe**—Fe**, moarBepknaromnias ABMKYIIYI0 CHTy (POPMUPOBAHUS COPOIMOHHOTO Oaphepa (3akauka
Fe(Il) ¢ oxucnenuem B macre). Ha monensx nentpoB Fe—OH:" u Fe-O~ OynyT BbIYHCIIEHBI
sHeprun cBs3piBaHusg CrO+s* u  Zn*'. Ilpaktuyeckas 3HAYUMOCTb: JIAaHHBIE I103BOJIAT
MIPOrHO3UpPOBaTh ontuMaibHble pH-pexumsl i ogHoBpemeHHoro yaaneHuss Cr(VI) u Zn(Il) u
o0ocHOBaTh 3((HEKTUBHOCTh MPOHHUIIAEMBIX T'€OXMMHUECKUX OapbepoB HAa OCHOBE THIPOJIU3A
Fe(lll). Pabora Obula BBINOJHEHA C KCIOJIB30BAHHMEM OO0OpPYIOBAaHUS LEHTPA KOJUIEKTUBHOIO
nosp30BaHus «KoMriuieke MoaenupoBaHust U 0OpaOOTKM JTaHHBIX HCCIEA0BATEIbCKUX YCTAaHOBOK
Mera-kiacca» HULL «KypuaToBCKuil HHCTUTYT».
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OBMEH BbIbPOIIEHHBIM MATEPUAJIOM MEXY IVTAHETAMU 3EMHOM T'PYIIIBI U
JIYHOU

Hnaros C.U. ('’EOXH PAH)

ipatov@geokhi.ru; ren.: 8 (926) 379 28 10

Hccnedosanus nposoounucs 6 pavkax epanma PH® 25-17-00051 (oomen mamepuanom ¢ Jlynoii) u
eoczaoanus 'EOXU um. Beprnaockoeo PAH (ocmanvhwie ucciedosanus)

Ccpulky Ha TyONMKaIMK MO OOMEHY BBIOPOIIEHHBIM MAaTE€pUAIOM MEXAy IUIAaHETaMU 3EMHOMN
rpymnbl ¥ JlyHoW npuBeneHsl B pasaeine 15 xkuauru [1]. B yacTHOCTH, 0OMEH MaTepHaioM MEXIy
3emieit u JlyHoii paccmarpuBajics B [2], a BeiOpoc Ten ¢ 3emim - B [3]. BepositHocTn
CTOJIKHOBEHUH TeJ C TuiaHeTaMu u JIyHOH 3aBHCAT OT CKOPOCTH M HANpaBIEHUS BBHIOPOCA, a TaKKe
OT TOYKH BbIOpOca. XapaKTepHble BEPOSTHOCTU CTOJIKHOBEHUM ¢ JIyHOI AJist Tes, BEIOPOLICHHBIX C
3emnu, Mapca, Benepsl 1 Mepkypust, coctapiisitor okosio 0.01, 0.005, 0.003 u 0.002. BepositHocTn
CTOJIKHOBEHUH TeJ, BRIOpomIeHHBIX ¢ JIyHBI, ¢ TuiaHeTamu npumepHo B 20-30 pa3 MeHbIe, 4eM IS
Ten, BeIOpomieHHbIX ¢ 3emun. [1] MnatoB C.M. ®opMupoBaHue U SBOJIONHMS TUIAHETHBIX CHUCTEM.
2025. 132 c. https://dx.doi.org/10.17513/np.649. [2] Ipatov S.I. Proceedings of the International
Astronomical Union, v.20, 2026. pp. 9-13. https://doi.org/10.1017/S1743921324001911. [3] Ipatov
S.1. Icarus, 2025, v.425, id. 116341. https://doi.org/10.1016/j.icarus.2024.116341.
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KPUOJINT KAK UHIUKATOP PEI[KOMETAJII)HOIZUMI/IHEPAHI/I3ALII/II/I C 10311
OKCITEPUMEHTAJIBHBIX TAHHbBIX B TPAHUTHOU CUCTEME C ®TOPOM

KazakoBa A.A. (FEOXH PAH), llexuna T.WU. (ceon. ¢p-m MI'Y)
rusak@geokhi.ru; ex.: 8 (495) 939 70 75
Paboma evinonnena 6 pamkax 2ozadanuss 'lEOXU PAH u MI'Y umenu M.B. Jlomonocosa

[IpoBenieHO U3yueHue BOAHO-CHUIIMKATHO-COJIEBON rpaHuTHOM cuctembl ipu T = 500 — 700°C u P =
1 kOap B yCJOBHMSIX HACBILIEHHS (PTOPOM U C YYaCTHEM PEAKUX 3JIEMEHTOB. DKCIIEPUMEHTHI
MPOBOJIUIIUCH B MOJICJIbHOM T'PAHUTHOW CHCTEME Ha YCTAHOBKE BBICOKOTO T'a30BOTO JaBJICHUS B
NOM PAH. B kadecTBe CTapTOBBIX COCTABOB MCIOJb30BAJIACh CUJIMKATHO-COJIEBAsl CMECh W3
CIICAYIONIMX peakTUBOB: BbicymieHHbd renb SiO2, LiF, KaSiFs, NaF, AlFs, Al2SiOs, Al20:s.
CootHomuieHus ObUTH 1O0100paHbl TAKUM 00pa30M, YTOOBI 0XKMIAEMBI B IPOAYKTaX OIMBITOB COCTaB
CWIMKATHOTO paciuiaBa ObUT OJM30K K COCTaBaM KPHOJIUTCOACPXKAIMUX TPaHUTOB. OTMBITHI
MIPOBOAMIIMCH MO CIEAYIOLIEH CXeMe: CHUIMKATHO-COJIeBas CMECh HarpeBajach IO TeMIIepaTyphl
800°C mpu 1 xb6ap mpu 10 mac.% H20, BeinepkuBanzach B TE€YeHHE 3 CYTOK, 3aT€M MEJJICHHO
oxJlaxaanach A0 3amaHHoil temmnepartypbl 500, 600 umu 700°C u BblAEpKUBAIACH B TeYeHUE 3
cytok. [Tpu 800°C B ombITax MPOUCXOAWIIO PACCIIOEHUE paciljiaBa Ha 2 KUJIKOCTH — CHJIMKATHYIO U
coleBylo. Bo Bcex mpoBEeAEHHBIX OJKCHEPUMEHTAX BOCIHPOU3BOIWINCH cleayromue (asbl:
L+LF+Crl+FP+F1 (700°C); L+LF+Qz+Crl+PIn+FP+FI (500-600°C), rne L — cuimkatHbIi pacruias,
LF — conesoii pacruia, Qz — kBapu, Crl — kpuonut, Pln — momunmurronur, FP — 3akanounbie
dropconepxkamue ¢aswl, F1 — Bogusbiii dharona. Bo Bece axcniepuMeHTsI ObLT 100aBieH Bech psiig REE
(Ln, Sc, Y). drop urpaet KIOYEBYIO pOjib B KHUCIOTHO-OCHOBHBIX MPOIECCaX, MPOUCXOIAIINX B
CUCTEMeE, BBICTYIIAsl KaK CHJILHBI OKHCIUTENb U 00pa3ysl YCTOMUUBBIC KOMILIEKCHI C MIEIOYHBIMU
anementamu (Li, Na, K) u Al, u3 koTopsix (hopmMupyercs CojieBOM paciuiaB, a MpPU CHIKCHUH
temneparypbl kpuctaummsytorcs  kpuosut (NasAlFs) ' xpuomutnonut (NasAlz(LiFs)s). Ilpu
noHwxkeHuun Ttemmeparypel oT 700 g0 600-500°C Ha KOHTAaKTE€ COJIEBOTO pacIjiaBa C
AIFOMOCHJTUKATHBIM 00pa3yercs kaiimMa LiF-cioael (monunutnonuta). Penko3emMenbHbIe 3J1€MEHThI
pachpenensyiuck MPEeUMYIIECTBEHHO B  TOJb3y COJIEBOM 1O  BajOBOMY  COJIEP)KaHHUIO
KPUOJIUTOMOA00HOH (a3sl u oOpa3oBanu npu noHmwxkeHun Temreparypsl ot 700 mo 500°C cou
coOcTBeHHbIe MUHepaibHble (a3el B Buge LnFs kommiekcoB. Takum obpa3zom, B Haiied cucreme
HakomuTelleM QTopa (3JIeMeHTa-MHHEPAIN3aTOPa) SIBISICTCS KPUOJHUT, B MEHBIIIEH CTENICHH CITFO/IA,
B IapareHe3nce ¢ KOTOPbIMH 4YacTo KpuctamumsyroTcs ¢rtopuasl REE, momobHo Tomy, urto
HaO0JTI0TaeTCs Ha peIKOMEeTaTbHBIX MECTOPOKICHUSX. Takum o0Opazom,
JKCIIEPUMEHTANIbHBIE PE3yIbTaThl 000CHOBBIBAIOT YTBEPKACHHE, TPUHITOE HA OCHOBaHUU
reOJIOTUUECKUX  HAOMIOJIEHUH, 4YTO MPUCYTCTBUE KPUOJUTA B TPAHUTAX  CJEAYET CUUTATh
WHINKATOPOM PEAKOMETaIbHO-PEIKO3eMENbHON MUHEpaIN3alllu.
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®OCDOPCOJIEPXKAILNN OJIMBUH B METEOPUTE VACA MUERTA: IIEPBASI
HAXOJKA B ME3OCUAEPUTAX

Kamamesa C.K., PszanueB K.M., Jlopenu K.A. (F'EOXH PAH)
skk2001@mail.ru; Tem.: 8 (968) 096 01 76
Paboma evinonnena no 2oczaoanuro I'EOXHU PAH

Me3ocuaepuThl - JKEIe30KaMEHHBIE METCOPHTHI, COCTOSIIME M3 KCEHOJIUTOB TOPHBIX IOPOJ
(raOOpoOMIbI, TUPOKCEHUTHI U TyHUTHI), U 0KOJI0 50 00.% HUKEINCTOrO Keje3a.

B xome wu3yueHuss KpyIHOH YJIbTPaOCHOBHOW Opekuynmu B Mmesocuaepure Vaca Muerta, Obuim
oOHapy>kKeHbl 00JIOMKH MEPUIOTUTOBOM Opekunu, coaepxaiiie GochopucTbiii oauBHH. B KpaeBbIx
YacTsAX OJIMBUHA Ha KOHTAKTE C MUPOKCEH-TPOMIMTOBBIM IIEMEHTOM OPEKYMHU YacTO BBIICISICTCS
30Ha C TOBBIIMICHHBIMU cojepkanusimu pocdopa (10 0.65 mac. % P20s). Haubosee BbicOKHE
KOHIIeHTpanuu ¢Gocdopa ObuTH 0O0HAPYKEHBI B OJIMBUHOBBIX KCEHOMOP(DHBIX 3epHax (pa3zMepoM 10
200 MKM), HaXOIAIIMXCS HEMOCPEACTBEHHO B IieMeHTe Opexunu (o 1 mac. % P20s). Muorna B
3THX 3€pHAaX HaOJI0JACTCs OCIWUIATOPHAS W CEKTOpHANIbHAS 30HAIBHOCTh PAa3HOW CTEICHU
BBIPA)KEHHOCTH.

YnomuHanuid 0 HaMU4UK (HOCPOPHUCTHIX OJMBHHOB B ME30CHJICPHTAX paHEe BCTPEUYCHO HE OBLIO.
Takue ONMMBHHBI M3BECTHBI B JIYHHBIX M MAapCHAHCKHX MOPOJaX, B OOBIKHOBEHHBIX M YIJHCTBIX
XOHJIPUTAX, a TaKKe B MNalylacMTaX. B 3eMHBIX TOpOAAax OHHM HAOMIOAAIOTCS B KOMAaTHHTAX,
Oazanprax, aHje3uTax W jpanutax. OCHWIATOpHAs W CEKTOpHAllbHAs 30HAIBHOCTH MO (ochopy
0OBIUHO YKa3bIBA€T Ha OBICTPYIO CKOPOCTh KpHucTauuzanuu. O0HapykeHHbIH Gochopcoaepxaiinii
OJIMBHH MOJKET JIaTh HOBYIO HH(POPMaIHIO0 00 UICTOPUH YIHTPAOCHOBHBIX MOPO ME30CHICPUTOB.


mailto:skk2001@mail.ru

BECDIIMI 2026 — 054

COOCAXIEHUE NOHOB METAJIJIOB (Zn, Sr) ITPU IIEPEKPUCTAJIJIN3ALITNN
OEPPUT'M/IPUTA

Kapacesa O.H. (U9M PAH), Xauun J.A. (MOM PAH, zeon. ¢p-m MT'Y),

Jlakmranos J1.3. (MM PAH)

olga@iem.ac.ru, Ten.: 8 (496) 522 58 54

Paboma evinonnena 6 pamkax 20c6100xcemuoii memvl « IKCNEPUMEHMATLHOE U MEOPEemUYecKoe

MOOenupo8aHue pacmeopumocmu u popm nepeHoca KOMNHOHEHMO8 80 IrOUOHO-MASMAMUYECKUX U
cuopomepmanvruix cucmemax (FMUF-2022-0003)

HccnenoBansl copOIMOHHbBIE CBOMCTBa (eppuruapura Kak 3h(HEeKTHBHOTO MPUPOIHOTO COpOEHTa
JUIE UMMOOWIIN3ALUH TSDKENBIX METAJUIOB W PAJUOHYKIUIOB (Ha MpUMepe IUHKA M CTPOHIHS).
OnmHa W3 BaXHEHIIMX COPOIMOHHBIX XapaKTEPHCTHK - yJIeJbHAs IMOBEPXHOCTH (EPPUTHIAPUTA,
COCTapeHHOro B TeueHHe OT 2 yac g0 10 cyTok, Oblla paccuMTaHa HAa OCHOBAaHWUHU JIAHHBIX
KHCJIOTHO-OCHOBHBIX TUTPOBAHHH, T. €. 110 aJCOpOIMHU MPoTOHA. V3yueHo BIMsSHUE TeMIIEpaTyphl U
BPEMEHHU MEpEeKpUCTAUIN3AIUN Ha 3(PPEeKTUBHOCTh cOpOIMU. YCTAHOBIEHO NPUHIUITHAIBHOE
pa3nuuue B MEXaHM3Max B3aMMOJCHCTBHS KaTHOHOB C TBEPAOH (a30i: CHM)KEHHE KOHLIEHTPALUH
Sr B pacTBOpe 00yCJIOBICHO MPEUMYIIECTBEHHO aIcopOLuel, Toraa Kak Uit Zn OInpelesonuM
MIPOLIECCOM SIBJISIETCSI HHKOPIIOpUPOBaHUE B 00beM TBepoi (asbl. [loBbieHne TemMneparyps (110
75°C) OnaronpusATCTBYeT Kak aicopOmuu Sr, TaKk ¥ HWHKOPIOPUPOBaHUIO Zn. Pe3ynbTaThl
UCCIIEIOBAHUSI MOTYT OBITh BaXKHBI JJISI POTHO3WPOBAHUS MUTPALUH TOKCHYHBIX 3JIEMEHTOB B
MECTax 3aXOPOHEHUS MPOMBIIUICHHBIX U PAJUOAKTUBHBIX OTXOJIOB.
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®OPMUPOBAHUE TPEX- U YETBIPEXKOMITOHEHTHbBIX KBA3BUKPUCTAJIJIOB CUCTEMBI Al-
Cu-Fe—-Co-Ni KAK ®A3 FOM-PO3EPU

Kiawesa M.B., PsizanueB K.M. (F'EOXH PAH)
klyueva@geokhi.ru; tem.: 8 (495) 638 45 28
Paboma evinonnena no coczaoanuio ' EOXU PAH

ITocKoNIBKY KBasUKpHCTAIILl sBIstioTca (azamu FOMm-Posepu (Qiang, J.-B. et al. 2001), a cucrembr Al-
MIEPEXOTHBIA METaJJI COAEepKAaT HECKOIbKO KOMOMHAIMK areproAndYecKuX (a3, TO JOTHYHO HCIOIB30BaTh
pacu€Tbl Yuclia BAJIEHTHBIX JJIEKTPOHOB Ha aTOM JUIsl MPEICKa3aHUsl CTEXHOMETPHH KBa3HMKpUCTAIIOB Al-
Cu—Fe—Co-Ni. Hccnenyemas cucrema COAEPKUT KaK MKOCAdIPUYECKUE, TaK U AEKaroHAJIbHBIE (asbl, IS
HEKOTOPBIX M3 KOTOPHIX MOCTPOEHBI MPHOIN3NTENbHEIE (a3oBbie muarpammbl (Grushko 2007, Tsai 1989).
Oco0y10 CIOXHOCTh TIPH OIPENIENeHNH TPAHMIl CYIIECTBOBAHUS KBAa3WKpPHCTAIUIMYECKUX (pa3, cocTaBisieT
0O0JIbIIIOE KOJIMYECTBO MAapaMeTPOB, TAKHX KaK KOMOMHAIMM CTEXHOMETPHYECKHX COOTHOIUICHMH TPEX MU
YeTHIPEXKOMIIOHEHTHBIX COCTABOB U Pa3IMYHbIE TEMIIEPATYPhl CYIIECTBOBAHUS ITHX (a3.

B nanHOl pa®oTe METOIOM MEIJIEHHOTO OXJIAXKJEHHs paciulaBa Oblla BBIpalleHa CEpUsl OTPaHEHBIX
nekaronanbHeix Al-Ni—Co, Al-Co—Cu-Fe u Al-Co—Cu, a taxxe uxocasapuueckux Al-Cu—Fe u Al-Cu—
Fe—Ni moHokpuctamioB. TemnepaTypa, 10 KOTOpOH MPOUCXOIMI MEAJIEHHBIH pocT coctamsia 600° C ms
BCEX KCHEpUMEHTOB. [lomydenHbie KpucTamisl uMend pazmepsl oT 100 7o 1000 MM, XuMHYECKHiA COCTaB
ObUl ompenenéH MeTOJOM DHEProJUCIIEPCHOHHON CIEKTPOMETPHH C HCIIOJIb30BAHMEM AaHaIUTHUECKOU
npuctaBku U-Max 100 ot Oxford Instruments.

Pacuér umcna BaJEHTHBIX OJJIEKTPOHOB Ha aroM Obul Hpom3Bed€H Uil 12 pasindHBIX COCTABOB
MOHOKPHUCTAJUTMYECKUX KBa3UKPHCTAIIOB, B TOJABIISIONIEM OONBITHHCTBE COOTHOMIEHHE €/a OBIIIO0 OJIM3KO K
2, 9TO KOCBEHHO YKa3bIBAeT Ha KBa3HMKPUCTAJUIMYHOCTH MCCIEAYEMBIX 00bEKTOB. {151 BHIOOPOYHOTO yHcia
00pa31oB ObUIM METOIOM IIPOCBEUUBAIOIIECH 3JIEKTPOHHONH MUKPOCKOIIUH CHATHI JU(PPAKIHMOHHbIE KapTHHBI,
MTOKa3BIBAIOIIHE CUMMETPHIO 10-T0 U 5-TO MOPSIAKOB.
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CHUCTEMBI CaSiOs-CaF2, CaosMgosSiOs-CaF2 ITPU 6 I'Tla

KoBasenko A.B., Bunorpanosa 10.I'., llankas /I.B., HlleBuyk A.C., CtenanoB K.M.,
I'enmmpunr A.M., OBcsinnnkoB I'.H., Hukntun M.A., llaukunii A.®. (F'EOXH PAH)
kovalenko@geokhi.ru

Uccneoosanus évinonnensl 6 pamkax 2ocyoapcmeentnozo 3aoanus ' EOXU PAH

HenaBuee wuccienoBaHue BKJIIOYEHUMH B alMa3aX M3 POCCHIIEH B CEBEPO-BOCTOYHOM 4YacTH
Cubupckoro KparoHa W HaxOIKHd (TOPUAOB KaNbLUs H AIIOMUHUS, (IFOOPUTa M €ro
BBICOKOOApUUYECKOW MONMUMOpGHONW MOAM(HUKAINK, B KAayecTBE CHHI'CHETUYHBIX BKJIIOUCHHUH B
aJiMazax MpPHUBEIH K MPEINOJI0KECHHI0O O BO3MOXXHOM TPUCYTCTBHHM (TOPHIHBIX pACILIaBOB B
MaHTHU. B CBsI3u ¢ 3TUM HacTosAmIas paboTa MOCBAIICHA SKCIEPUMEHTATBHOMY U3yUeHHIO (Pa30BbIX
B3auMooTHoIIeHui B cucremax CaSiOs—CaF2 u CaosM(osSiOs—CaF2 npu MaHTHHHOM JTaBICHHH.
DKkcrepuMeHTHI npoBezieHsl mpu 6 ['Tla Ha MHOTOIyaHCOHHOM Tpecce B TPa(UTOBBIX Karlcyiax.
O0e cucTeMBbl MMEIOT 3BTEKTHYCCKHHA THIT (a30BBIX JHAarpaMM. DBTEKTUKa OpeHHT-(IIOOPHUT
ycranoBiieHa mpu 1200 °C u 37 mon% CaFz (14 mac% F). DBrekTHKa IHONCHA-(IIOOPUT
pacronoxena npu 1300 °C u 58 mon% CaFz (23 mac% F). YuuteiBas TemiiepaTypy IUIABICHHS
opeiiuta, 1750 °C, u muoncuma, 1940 °C, npucyrcrBue CaF2 moHmkaer cCOmMayc CHIMKATOB Ha
550-640°C w mnpuBOIUT K o0Opa30BaHHUIO OOraThiXx (TOPUA-CHIMKATHBIX PACIUIABOB TIPH
TeMIepaTypax, OTBEYAIONIUX 3HAYEHMSM MOBEPXHOCTHOIO TEIIOBOrO MoToka 37-39 MBt/mM? Ha
rryoune 180 kM.
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CHUHTE3 [IUPKOHOCUJIMKATOB B YCJIOBUSX PA3JIMYHOM IEJJOYHOCTU

KoBaanckas T.H., Kosanbckuii I'.A. (MM PAH), Epmoaaesa B.H. (MM PAH,
T'EOXHU PAH), Uykaunos H.B. (®HI] [IX® u MX PAH), Epmoaaes JI.H., Bapaamos JIA )
Yaiiuyk K. 1. (UM PAH), llexos U.B. (MI'Y), Bexenes .b. (HOM PAH)
tatiana76@iem.ac.ru

[Ileno4yHble UPKOHOCWIMKATHI SBJISIOTCS XapaKTEPHBIMU MHUHEpATaMH Psia BBICOKOIIEIOYHBIX
MOpOJ, B KOTOPBIX OHH BBICTYIAIOT B KAYeCTBE TJIABHBIX KOHICHTPATOPOB HHUPKOHMA. C IENbI0
W3y4YCHHs BIUsHUSA (JIIOMAa Ha cocTaB oOpasyrommxcs (a3 MPOBENCHBI OMBITHI 1O CHHTE3Y
IUPKOHOCWIIMKATOB Tpu Temriepatypax 550 — 600°C u maBinennn 2 k6ap B TeueHue 10 cyTok B
YCIOBHSX PAa3IUYHON MICIOYHOCTH MHHEpajiooOpasymmiero ¢uitonaa (B cpemax pactsopo 1 M
NaCl, 1 M NaF, 1 M NaCl + 6% NaOH, 1 M NaCl + 11.5% NaOH, 1 M NaCl + 46% NaOH, 1 M
NaF + 5% NaOH, 1 M NaF + 10% NaOH, 1 M NaF + 10% Na2COs, a takxe 10%, 20% u 30%
NaOH). OmbITel MPOBOAWINCH K3 cTexuomerpuueckux cmeceir Na2COs, CaO, Fe20s3, ZrOCl2 u
SiO2 ¢ coorHomenussmu Na:Ca:Fe:Zr:Si, Haxo smuMucst B MpejeiaX Mmojsi COCTABOB MHUHEPAJIOB
rpymmsl 3BauanuTa, Na2COsz, MnCOs, FeO, ZrOClz u SiO2 noBenutoBoro cocraBa Na2COs, CaO,
ZrOCl2 u SiO2 UMPCHUHAIMTOBOIO COCTaBa. YCTAHOBICHO, YTO NPH YBEIWYCHUH ILNEIOYHOCTH
pacTBopa IUPCHHAIUT HE 00pa3yercs, HO HAOIIOAAETCS POCT MAPaKENBIIINTA, KOTOPBIA IPH
JaHHBIX  YCJIOBUSAX  OMNBITOB  BBICTYIWI  WHAWNKATOPOM  MOBBIIICHHOW  MIEIIOYHOCTH
MUHEPAI000pasyIoiel Cpepl.
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SKCIIEPUMEHTAJIBHOE U3VYEHUE KOMIIVIEKCOOBPA30OBAHU A OJIOBA(Il) B
CVYJIbOUIHBIX PACTBOPAX

KoJgoxousioBa A.B., Tarupos b.P. (M'EM PAH)
perehod.07@mail.ru; temn.: 8 (916) 643 82 02
Hccnedosanus evinonnenst 6 pamkax npoexkma Munoopuayrku Ne 075-15-2024-641

Ha psne mecropoxieHuil osioBa (Harp., CyIIECTBEHHO OJIOBSIHHOTO, IOJIMMETAIbHO-0JIOBSIHHOTO
TUNA) TJaBHBIA pyaHBIA MuUHepas — KkaccutepuT SnO2 — cocylecTByeT ¢ cyibduaamu
(apceHONMPUT, THPHUT, XAIBKOIMUPUT U Jp.). XOTA CyIb(PHIb 00pa30BAIMUCh HA TMO3JHHUX IO
OTHOILICHHUIO K KAaCCUTEPUTY CTaAMsIX, HNPEICTABISACTCS Ba)KHbIM ONPENENUTbh POJIb CyJb()UIHON
CEpbI B NIEPEHOCE U MEPEOTIO0KEHUH 0J0Ba. [l peleHus 3Toi 3a1auu NPOBEAEH Psiji ONBITOB 110
pacTBOPUMOCTH CHHTETHYECKOTO SNSx) B cynbhuanbix pactBopax mnpu 200 °C, Puac.
CranuoHapHble 3HAa4Y€HUs PACTBOPUMOCTU ObUIM JOCTUTHYTHI 3a 20 nHeil. Takum oOpasowm,
HECMOTpPsI Ha HEPABHOBECHBIA XapakTep TBEPIOU (a3bl SNS(), KOHIICHTPAIMs PAacTBOPEHHOTO SN
OTBEYAET PABHOBECHUIO BOJHBIA pacTBOp - SNSwk). OOpaboTKa 3KCIEPUMEHTAIBHBIX JaHHBIX
MoKasaja Hajnuuue Tpé€x obnacteil pH C pa3HbIM coCTaBOM (THUAPO)CYIbPUAHBIX KOMIUIEKCOB. B
KHCTI0i 06macTu npeobnanaer SN(HS)2p-p); Kommeke SN(HS)4% aBIseTCsS OCHOBHBIM B 06]IACTH OT
CIa0OKHUCIBIX A0 Cia0olenoYHbIX. B IIenouHbIX pacTBOpax TIJIaBHBIM CTAHOBHUTCS KOMILIEKC
SnS(HS)2?. TlomydeHHble NaHHBIE NAIOT BO3MOKHOCTH OKMAATh KOHIEHTparuii SN B BuIe
THAPOCYIbGUIHBIX KOMILIEKCOB 10 102 ppm B o6nacTy 6nusHeHTpaTbHbIX pH HpH KOHIEHTpAIHIX
cynbhuaHoM cepbl okomo 0.1 m.
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I'EOJIOTUMYECKHUE 1 MUHEPAJIOTUYECKHE (UPKOH) ITPU3HAKHW UMITAKTHOI'O
COBbITHA B PAUOHE JEP. TPUAMHO

Konngaos A.H., loxkyknna K.A. (I'MH PAH)

chalma@bk.ru
Hccneoosanus nposedenst no 2oc. 3adanuio ' MH PAH (FMMG-2023-0007)

DKJIoruToBasi accouuanus ['pUAMHO HAXOJIUTCA B COCTaBE AaKTUBHOW okpauHbl Koiabckoro
MaJeOKOHTUHEHTa Ha MoOepexbe M NpUJIeTraloluX ocTpoBax bemoro Mmops. 31ech MIKMPOKO
pacnpocTpaHeHbl SKIOTMTU3UPOBAHHBIE Jallku rab0po M TabOpOHOPUTOB, CEKYyIIUE SKJIOTUT-
CoJIepXKalIuil MUTMaTU3UPOBAHHBIN APXEHUCKHUI MEJIaHXk, B KOTOPOM HEPAaBHOMEPHO PACHpPEIEICHBI
MHOTOYHCIICHHbIE OYJMHBI W JIMH3bI Pa3HOOOPAa3HOTO cocTaBa M pa3mepa. HemocpeacTBeHHO B
I'puanHo B mpunuBHOM 30He benoro Mopst oOHakaroTcs KalbLUU(DUPBI U STHPUH-COJEPIKAIIHE
THEWCBI, B KOTOPBIX NPU TCOXMMHUYECKHX U T'€OXPOHOJOTHYECKUX HCCIEIOBAHUAX OOHAPYKEHBI
LIUPKOHBI ¢ TIpU3HAKaMH UX TpaHchopMaluu npu MeTeopuTHoM umnakre (Jlokykuna u ap., 2024).
OpHaKo reoJOrHyecKue Mpu3Haku coObIThs oTcyTcTBYIOT. Ha octpoBe M36Has Jlyna B 5-6 km oT
['punvHO B rHeiicorpaHuTax BBIAEIAETCS TPU CTPYKTYPHBIX JoMeHa — B LleHTpanbHOM nomMeHe
MPOSIBJICHBI OpeK4YMH, OJIOKM KOTOPBIX IIEMEHTHPYIOTCS pacIulaBaMH, HX THEHCOBUIHOCTD
JUCKOpJAAHTHA TEKCTypamM B THelcax. B 3ToM ke JoMeHe MpOosBIEHbI TOHKHE IPOKUIKH
MeTarnceBIoTaxmwiuToB. Omnucanue reonorud M30HO#M Jlyapl comepKUTCSI B HECKOJIBKHX
nybnukanusax, B Tom yucie B myreBoautene 13th International Eclogite Conference. Petrozavodsk,
Russia. June 24-27th, 2019, Ho npuBIeKaeTCsl TEKTOHUYECKas: MOJIeTb (POPMUpPOBaHUs Opekunii. B
LMPKOHAX M3 MeTaMOppHU30BaHHBIX paciuiaBoB LleHTpanbHOrO JIOMEHa OOHapy’>KUBaIOTCA
TETEPOreHHBIE s/Ipa C BE3UKYJSIPHBIMU TEKCTypaMH, aHAJIOTMYHBIMM ONUCAHHBIMU HaMU paHee
(HoxykuHa u nip., 2024).



BECS3IIMI 2026 — 060

PACTBOPUMOCTL TA®HOHA B AJIIOMOCHUIIMKATHOM PACIIIABE I1PA
TEMIIEPATYPAX 800°, 1000°C U JABJIEHUU 400 MIIa

Kopxunckas B.C., Cyk H.U., Koreabaukos A.P., HoBukos M.IIL.,
Bau K.B., (M9M PAH), Yepnozonosexa

vkor@iem.ac.ru; Tem.: +7 (496) 522 58 61

sukni@iem.ac.ru; Ten. : +7 (496) 522 58 65

Paboma evinonnena npu noooepaicke npoepammsr FMUF — 2022-0004

[TpomomkeHbl Uccieno0BaHusl pacTBopuMoctd MuHepaia radpuona (HfSiOs) B anromocuimkatHoOM
pacmiaBe npu Temreparypax 1000°C u 800°C, maBmenmu 400 MIla B mpHCYTCTBHHM BOJBI.
JnuTenbHOCTh 3KCnepuMeHToB coctaBiisia 5 cytok st 1000°C u 12 cytok qist 800°C. B onbitax
WCIIOJIb30BaJIM CUHTE3UPOBAHHBIH HAMH B THAPOTEPMAIBHBIX YCIOBUSX TaHOH U TPaHUT
(mectopokaenue OpiioBka, CKB. 42), KOTOPBIA NpPEABApPUTEIBHO IUIABWIIM TMPH aTMoc(hepHOM
nasienuu U T = 980°C. Bputn moAroToBiIeHBI NPEABAPUTEIHHO HAIJIABICHHBIE aTIOMOCHIIUKATHBIC
crekna ¢ paznnunbiM Kagp = (Na+K)/Al: ot 0.80 mo 2.5. CoctaB 00pa3iioB mociie SKCIepUMEHTOB
OTpEAeISICS METOJOM 3JIEKTPOHHO-30HIOBOIO PEHTTEHOCIEKTpalIbHOro aHanuza. [IpoBenen
CPaBHHUTEIBHBIA aHANN3 BIMSHUSA arfmauTHOCTH, TEMIEPAaTypbl W JaBICHHUS HAa PACTBOPHUMOCTH
ra¢)HOHA B ATFOMOCHUIIMKaTHOM pacIliaBe.
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UCCJIEJJOBAHUE KOHLIEHTPALIMOHHOM 3ABUCUMOCTH PACTBOPUMOCTHU
Nb20s, ITIMPOXJIOPA U KOJIYMBUTA B PACTBOPAX HF U KF

Kop:xunckas B.C., Korosa H.I1. (19M PAH, Yepnozonoska)

vkor@iem.ac.ru; Tem. +7(496)5225861

kotova@iem.ac.ru; Temn. +7(496)5225861

Paboma evinonnena npu punancosoii noodepaicke Poccutickou @edepayuu 6 ruye Munooprayku
Poccuu npoexma No 13.1902.24.44, coenawenus Ne 075-15-2024-641

W3yueHa KOHLIEHTpaLMOHHAs 3aBUCUMOCTh pactBopumMocTH NbD20s5 M HPUPOAHBIX MHUHEpAJIOB
KoJrymbwuTa, nupoxiiopa B pactBopax HF u KF B mmpokxom auanazone konnentpamuii 0.01-2 m npu
T = 550°C, P = 100MIIa u Huzkoit ¢pyrutuBHocTH Kuciopoaa (0ydep Co-CoO). IIpoBencHHBIC
9KCIIEPUMEHTHI MTOKa3ajH, 4YTO BO BceM M3yueHHOM nauana3zoHe koHueHtpauuit HF u KF, nupoxiop
pacTBOpsAeTCS HMHKOHTPYIHTHO C oOpa3oBaHueM HOBBIX ¢a3. s komymOurta HaOmomaercs
KOHTpYy?HTHas pacTBopuMocTh B HF 1 nnkourpysutHas — B KF pactBopax. J{ns okcuga Huobus B
oOmacti HU3KUX KoHIeHTpauuii HF HabmoqaeTcs KOHTpy HTHAsE pacTBOPUMOCTh, @ B 1M u 2m HF
o0OpasyroTcsi okcudpTopuabl HUOOWS. YcTaHOBIeHO, 4To B pactBopax HF m KF nHabmomaercs
MOJIOKUTEIbHAS KOHIICHTPAIIMOHHAS 3aBHCHUMOCTH COJCpXKaHUS HHOOMS, Kak IS MPHPOIHBIX
MUHEPAJIOB KOJIyMOUTa, MUPOXJIopa, Tak u i Nb20s.
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BJIMAHUE AJTTIOMUHNA HA CTPYKTYPY BOPOCUJIMKATHOI'O CTEKIJIA I10 JTAHHBIM
CIIEKTPOCKOIINN KOMBUHAITMOHHOI'O PACCESAHUMA CBETA

Kopoaesa O.H. (FOY ®HI] Mul ¥YpO PAH), Nlupub6a3zaposa J.b. ('EOXU PAH)
olgankoroleva@gmail.com:

Hccnedosanue svinonneno 3a cuem epanma Poccutickoeo Hayunoeo gonoa Ne 25-17-20015,
https://rscf.ru/project/25-17-20015/

HccnenoBanye MOCBSIICHO aHATM3Y BIMSHUS BBEACHUS ATIOMHHUS B MaTPUILy OOPOCHIMKATHBIX
CTEKOJ Ha WX CTPYKTYypy M CBOMCTBa. AJIOMMHUI MOXET BBICTyHaTh KaK CETKOOOpa30BaTellb,
¢dopmupys terpadapuueckue eauHunpl [AlO4]", 3apsa KOTOPHIX KOMIEHCHPYETCS ILIEJIOYHBIMU
katuonamu. C Jpyroil CTOPOHBI, OH MOXET CTaTh MOAM(PHUKATOPOM, UYTO MPHUBOAUT K
CYIIECTBEHHBIM H3MEHEHHSM CTCIEHH MNOJIMMEpPU3AlMU CETH, PaclpeaeseHUus] HEeMOCTHKOBBIX
aTOMOB KHCJIOPOJOB U KOOPAMHALMOHHOrO 4ucia Oopa. CHeKTpocKomus KOMOWHAIMOHHOTO
paccesiaus csera (Raman spectroscopy) siBiseTcs OXHUM U3 HanOosee MHOOPMATUBHBIX METOJIOB
UCCIIEIOBAaHHUSI CTPYKTYpbl pAacIUIaBOB M CTEKOJ, II03BOJSISI  aHAIM3UPOBATh  JIOKAJbHBIE
CTPYKTYPHBIE CIMHMIBI, WX pAacHpeseleHHe M CTeleHb noiuMmepu3anuu. B OopocunmkaTHBIX
cucTeMax TaKhe M3MEHEHHs, KaK KOOpAMHAIIMOHHOTO uncia aroma 6opa (BOs «» BO4), a Takxke
nepepacrnpeesieHie CHIMKaTHBIX (O"-CTPYKTYp, ObIIM OmpeesieHbl MeTooM crekTpockonuu KP.
KpOMe TOro, M3Y4YCHblI BJIMAHUC AJIIOMUHHA Ha B3aUMOCBA3b MCKIAY 60paTHOfI M CHJIMKATHOM
MOJICETSIMH, a TAaK)KE MEXaHM3MBI IepepacIpeelIeHus] CTPYKTYPHBIX €IUHHMI] IIPH BapbHPOBAHHH
COCTaBa.
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NCCIIEAOBAHMA CTPYKTYPBI MHOI'OKOMIIOHEHTHBIX CTEKOJI C TPEMA
KATMOHAMMU CTKEKJIOOBPA3OBATEJISIMU B 3ABUCHUMOCTHU OT TUITA KATUOHA
MOIAUDPUKATOPA METOAM CIIEKTPOCKOIIMHA KOMBNMHAIIMOHHOI'O PACCESHUMA

Kopoaesa O.H. (FOY ®HI] Mul” ¥YpO PAH),
Kopobarosa H.M. (' EOXH PAH, Hncmumym munepanozuu)
olgankoroleva@gmail.com;

Hccnedosanue gvinonneno 3a cuem epanma Poccutickoeo Hayunoeo gonoa Ne 25-17-20015,
https://rscf.ru/project/25-17-20015/

Pabora mocBsiieHa H3y4eHUIO CTPYKTYpbl MHOMOKOMIOHEHTHBIX cTekon cucteM Na2O/K20-B20s-
Si02-GeO2 u Na20/Ca0-B203-Si02-GeO2. Crekina ObUIM TMOJIyYEHBI METOJOM IUIABJICHHUS B
MydenpHON Teun npu Ttemmeparype g0 1400°C. MeTomoM CHEKTPOCKOIMH KOMOWHAITMOHHOTO
paccessHUSL OBUIM HCCIIEIOBaHbI CTPYKTYPHBIC MPEOOpa3OBaHUs CETKH CTEKJAa B 3aBUCHMOCTH OT
TUNIA KaTHOHAa MoaudukaTtopa. B XoJe aHamm3a MOJYYEHHBIX CIEKTPOB KOMOMHAIMOHHOIO
paccesHUSl YCTAHOBJICHO, YTO 3aMEIICHHWE HATpUs Ha KaJbLUA B COCTaBE CTEKJIA MPHUBOJIUT K
MpeoOpa3oBaHUI0 TepMaHATHOM u OGopaTHOW monceTku. IIpoBereHO comocTaBieHHEe W3MEHEHUs
CTPYKTYPBI CTEKOJ C UX CBOHCTBAMHU.
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CHUHTE3 U CITIEKTPOCKOIINA KPC TEPMAHATOB N30MOP®HOI'O PAOA KasGegOzo-
NasGesO20

Kopoaesa O.H., Boakosa E.A., Hepoaiuna JILA. ('’EOXH PAH)
olgankoroleva@gmail.com
Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

B paGore mpenacTaBieHbl pe3yibTaThl I€TAIBHOTO CTPYKTYPHOTO HUCCIIEOBAHUS KPUCTATUTMYECKUX
repMaHatoB ¢ obOmei Qopmynonn  AsGegOzo. IlpencraBineHbl pgeTalud CUHTE3a  CTEKOIN
COOTBETCTBYIOIIETO COCTaBa IIyTeM IUIABJICHHUS IIMXTHI, KOTOpPbIE€ BIOCJIEJICTBHHM ObLIH
M3MENBYCHBI, M MOBTOPHO CIUIABJUIMCH, U OXJIaXaanuch B uHTepBasie Temrepatyp 1100-700 °C, ¢
TMOIIIArOBOM BBIIEPIKKON Temriepatypsl ¢ uHTepBaiioM B 50 °C. [lns obecrieueHus cTaOWIM3aUN
cucteMbl 00Opasnpl Obutn  BeiAepkaHbl mpu 700 °C B Teuenume 24 dyacoB. I[lomydeHHBIC
KPUCTAJUINYECKHUE COSIMHEHUS OB OXapaKTepU30BaHbI C MOMOIIBIO MOPOIIKOBOW PEHTI€HOBCKON
mubpakiuy,  auddepeHInanTbHOM  CKaHHMPYIOIIEW — KaJOpUMETPUM U CIIEKTPOCKOMHH
komOuHarronHoro paccesnusi csera (KPC). Na-conmepkamasi cuctemMa yCIenHO JeMOHCTPUPYET
ueneByo (azy NasGesOz, HO TPOSABIAET CUIBHYIO TEHICHIMIO K 00pa30BaHUIO CTEKJa MpuU
oxnaxnaeHun. B K-cucreme mpenMymecTBeHHO 00pas3yeTcs MPEANoIOKUTEIbHO MeTacTaOuiIbHas
¢daza KoGesOs co 3HAUMUTEIBHBIM COAEpkKaHHEM amMophHOro BEIIeCTBAa, YTO MOJYEPKHUBAET
KMHETUYECKUE orpaHuuyeHus. beun 3apeructpupoBansl crektpel KPC  Bcex npoayKToB
KPUCTAJUIM3ALUH, TIPOBEACHO CONIOCTABJICHUE C IMTEPATYPHBIMU JAHHBIMH.
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OKCITEPUMEHTAJIBHOE NUCCIIEAOBAHUE YACTUYHOI'O IINTABJIEHW A
I'PAOUTCOLEPXKAIIET'O CJIAHIIA TTPH 1.0-1.5 I'TIA 11 900°C

Kocosa C. A., Xonopesckas JI.LU., Cadponon O.I'., Hekpacos A.H., CnuBaxk A.B. (UM PAH)
khodorevskaya@mail.ru; temn.: 8 (916) 651 25 53

B pabore mnpuBemeHBl pe3yabTaThl AKCHEPUMEHTOB 110 YACTUYHOMY IUIABJICHUIO TpaHaT-
naByciroasHoro cinanna ¢ rpagurom npu 900°C u 1.0-1.5 TTIA. Llenbto paboTbl SBHIIOCH
WCCIICZIOBAaHNE BIMSHUS JIaBJICHUS Ha BO3MOXHOCTH reHeparuu CO2 3a cuer rpadurcomepxammx
METAIeIUTOB B YCIOBUAX HIKHEH KOpbI. IIpoyKThl 3KCIIEPUMEHTOB BKIIIOUAIOT UCXO/IHBIE KBapll,
rpaHar, amaTuT W WIBMEHUT, W HOBOOOpPA30BaHHBIC MPOAYKTHI PEAKIHHA MEPUTCKTHYECKOTO
IUTaBJICHUS: BBICOKOTJIMHO3EMUCTBII IEJI0YHO-U3BECTKOBBIN PACIUIaB, KaJMEBbI MOJIEBOH mImar,
pytwi, kuaHuT. KP-criekTpockomusi 3akalieHHBIX pacIljlaBOB, MOJYYEHHBIX B OSKCIIEPUMEHTAX,
MoKa3aJjia TOJIbKO Hajluuue rpadura U OTCYTCTBHE TAKHX YIJIEPOACOAEPKAIUX KOMIOHEHTOB, KaK
CO3%, CO2. TakuM 06pa3oM, IKCIIEPUMEHTHI TT0Ka3any, 4to npu 900°C, napnenusx 1.0 — 1.5 T'Tla
poib rpadUTCOAECPIKALINX METAIEIUTOB B Ka4eCTBE BHYTPEHHUX UCTOYHUKOB CO2 He3HAUMTENIbHA.
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OKCITEPUMEHTAJIBHOE U3YUYEHHUE BJIMAHMUA ©JIIONMJA HA METAJI-
CYJIb®OUAHOE PACCIIOEHUE FeS-Fe-C PACIUVIABA B CUCTEME BA3AJIBT-IIECHAHUK
ITPU 1250°C, 300 MIIa

Koctiok A.B., I'op6aues H.C., HoBuxkos M.II., Hexkpacos A.H. (MOM PAH)
nastya@iem.ac.ru, gor@iem.ac.ru
Paboma evinoanena 6 pamxax memovr HUP UOM PAH FMUF-2022-0001

B cucreme 6Gasanbr-niecuanuk ombiTel mpu 1250°C, 300 MIla nmpoBeaeHsl B CyXux WU HedTe-
ra30HACBHIIIEHHBIX YCIOBMSX. Bce »JKcnepuMeHThl MNPOBOAMIM B IUIATUHOBBIX aMIlyJax C
HCIIONBb30BaHueM TpadutoBbIXx KOHTelHepoB Ha YBIJI B DM PAH. B kadectBe HCXOIHBIX
BEIIECTB HCIOJIB30BAIM TIOPOMIKH IEPETEPTHIX IMOPOJ MOKYJIAeBKOro Oa3anbra W HHUPUT-
conepkaniero necuanuka Hopunbckoro paiiona. Cepocoxaepkaiyro He(Th HCIIOJIB30BAM Kak
uctoynuk C-O-H-S ¢monna. Ilocne onbiToB Habmonanoch M3MEHEHHE (Ha30BOrO COCTaBa
00pa3loB C PA3NIUYHONW CTENEHBIO IUIABJICHHUS U COOTHOILIEHHUS COCYIIECTBYIOLIUX >KHUIKOCTEH.
@a30BbIif COCTaB M KOHLEHTPAIIMM MHUKPOAJIEMEHTOB B CYJIb(QHUIHOM, METAIMYECKOM U
CIWJIMKAaTHOM pacIulaBaX CBUAETEIbCTBYIOT O Ba)XKHOM ponu Quironna B reHesuce Cyiab(GuiaHO-
METaJNINYECKOTO OPYACHEHHUS.


mailto:nastya@iem.ac.ru
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OKCITEPUMEHTAJIbBHOE MOAEJIMPOBAHUE I'EHE3UCA HIEJIOUHbLIX CUJIMKATHBIX
PACIIVIABOB HA ITPUMEPE CUCTEMbI CUJIMKAT-KAPBOHAT ITPU 800-1000°C, 200MI1a

Koctiok A.B. (MOM PAH), Bacrwkosa O.B. (McGill University), Cepatok A.A. (U9M PAH),
2. Yuabam-Jxkouc (McGill University)

nastya@iem.ac.ru, olga.vasyukova@mcaqill.ca

Paboma evinoanena 6 pamxax memovr HUP UOM PAH FMUF-2022-0001

Kap6oHaTuToBble KOMILJIEKCHI SIBJSIOTCS HCTOYHUKOM KpPYHMHEHMIINX MECTOPOXKACHUNA Ba)KHBIX
MOJIE3HBIX HCKOIMAEMBIX, OCOOCHHO pEIAKUX »JJIEMEHTOB (HHOOWH, TaHTal, peIKo3eMelbHbIC
9JIEMEHTHI), @ TAaKXKE JPYTHX IICHHBIX MHHEPAJIOB, TaKMX KakK ITUPKOHHWH, ¢docdop (amatur) u
xkene3o. KapOoHATUTBI  OOBIYHO  aCCOIMUPYIOTCS CO  IICTOYHBIMH  CWJIMKATHBIMH |
yJIbTPAOCHOBHBIMU MOpoaaMu. COBpEeMEHHBIH B3IJISI HAa MPOUCXOXKJIECHHE KapOOHATHUTOBBIX
KOMIUICKCOB TMOJIPa3yMEBAET, YTO IIEIOYHbIC CHIIMKATHBIC MOPOJBI B HHUX SIBISIOTCS MPOAYKTAMH
(bpakuuoHUpoBaHUs KapOOHATU3MPOBAHHOW  IIENIOYHO-YJIBTPAOCHOBHOM MarMbl, UIEJIOYHBIX
CWJIMKATHBIX MOPOJ Y, B KOHEYHOM UTOTe, KapOOHATUTOB. OTHAKO, CYIIECTBYIOT AJIbTEPHATUBHBIE
TUIOTE3bI, KOTOPbIE YKAa3bIBAIOT Ha TO, YTO KapOOHATUTOBBIE MAarMbl, 00jazasi OYeHb HU3KOU
BSI3KOCTHIO MOTYT IMPOCAYMBATHCS CKBO3b BMEMIAIOIIME TOPOJIbI, B3aUMOJICHCTBOBATh C HUMHU H
MEHATh HMX MeTacoMaTHueckd. J[Js MoAenupoBaHHs 3TOrO ClieHapus Oblla MpOBEACHA cepus
JKCIIEPUMEHTOB M0 HM3YUYEHUIO B3aMMOJCHCTBHUS CHIIMKaTHOTO cTekna ¢ Na2COs-comepikarieit
JOJIOMUTOBOM kKuAKOCThIO mpu Temneparype 800—1000°C u naBnenuun 2 k6ap Ha YBI'J] B UDM
PAH.


mailto:nastya@iem.ac.ru

BECO3IIMI 2026 — 068

I'EHE3HNC ITMPOXJIOPA B PE3YJIbTATE B3AMMOJIEVICTBUSI KAPBOHATUTOBOM
MAI'MbI C THEUCAMUA

Koctiok A.B., Cepaiok A.A. (MM PAH), Bacwokosa O.B.,

9. Yuabam-Jxkouce (McGill University)

nastya@iem.ac.ru, olga.vasyukova@mcgill.ca

Paboma evinoanena 6 pamxax memovr HUP UOM PAH FMUF-2022-0001

[IpoBenena cepus OKCIEPUMEHTOB IO B3aUMOJICHCTBUIO CHUJIMKATHOTO CTekia (KBapil-
II0JIEBOIINATOBOrO THEWCA) ¢ HATPHUIICOAEpKAIIUM J0JIOMUTOBBIM pacIUIaBOM IIPU TEMIEPAType
800-1100 °C u maBnenum 2—4 xbap. B pe3ynprare Ha cTekie oOpasyercs Kaiima, COCTOSIIAs W3
4eThIpex 30H: 1) (DOHOIMTOBBIN CHIIMKATHBIN paciuiaB; 2) UHOIUT; 3) MUPOKCEHUT U OMOTUTHUT (3Ta
30Ha oTCcyTCTBYeT npH Temmeparype >900 °C); 4) KanbIIUTOBBIA KapOOHATHUT, COACPIKAITUN OHOTUT
u onmuBuH. [Ipu noGasnenun Huobust (Nb) B kapOOHATHYIO KUAKOCTH (M MPH OTCYTCTBUU 30HBI 3)
MUPOXJIOP KpHUCTAIN30Bajcs 100 B 30He 4, OO Ha KOHTaKTe 30H 2 u 4. MBI ipeanonaraem, 4yTo
LIEJIOYHBIE CUJIMKATHBIE IOpPOJbl B KapOOHATUTOBBIX KOMIUIEKCAX BO3HMKAIOT B pe3yjbTare
B3aMMOJCHCTBHSI KapOOHATUTOBBIX MarM C BMEILAIOIIUMU THeilicamMu. ODTO B3aUMOJICHCTBUE
ABIsieTCS «(PaOpHUKOi» MO MPOU3BOJICTBY MUPOXIOPA, KOHTPOIUPYEMOH KapOOHATUTOBON Marmoi.
[IpuuuHBI 3TOr0 MOTYT 3aKIIOYaTbCid B TOM, YTO PACTBOPUMOCTH Nb B CHIMKAaTHBIX Marmax
ropa3zio HUXe, 4eM B KapOOHATUTOBBIX, IOITOMY HUOOMH, MEPEXOASIINN B CHIMKATHYIO Marmy B
nporecce e€ reHepaluu, KpUucTauin3yeTcsl B BUe Mupoxiiopa, a takke noronienne Ca, Mg u Na
npu (GOpMHUPOBAHUHM CHIMKATHONH MarMbl NPHUBOJUT K HACHIIEHUIO KapOOHATUTOBOM Marmbl
MIUPOXJIOPOM.


mailto:nastya@iem.ac.ru
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OKCITEPUMEHTAJIbHOE NCCIIEJOBAHUE TPAHCIIOPTA BOJIb@PAMA BO/IHO-
COJIEBBIMU ®JIIONJTAMMU TTPU TTOBBIIIEHHBIX PT-ITAPAMETPAX

Koreabuukos A.P. (MOM PAH), Cyxk H.U. (UDM PAH)
kotelnik1950@yandex.ru; temr. +7(916) 206 60 16

Paboma evinonnena npu punarcosoii noodepoicke npoexma Poccuiickou edepayueti 6 1uye
Munobpuayxu Poccuu Ne npoexma 13.1902.24.44, Ne coenawenus 075-15-2024-641

[IpoBeneHO S3KCIIEPUMEHTATFHOE MOJICIMPOBAHUE IEPeHOca BOJb(pamMa MOCTMArMATUYECKHUMU
THAPOTEPMAILHBIMHE PACTBOPAMH B TEPMOTPAJIMCHTHBIX YCJIOBHAX. [IpOBeeHbI 1BE CEpUH OIBITOB
st pactBopoB Na- u K-cneumduku. 1) P=4.5 kbap, Tums= 680°C, Teepx= 640°C. B kauectBe
HCXOJIHOTO MaTepuaja HCIOJIb30BaIM MMUTanuio TpaHuta (cmecb Qz + FsSp) ¢ mobGamieHue
kpuctamioB Na2WO4*2H20. B Bepxneit yactu ammynsl nomemanu cmech (Qz + FeO + MnO +
Sid). B 3Tux ombITax MOJCIUPOBAIM CUHTE3 BOJb()pPaMUTa HA FCOXUMHUYECKOM «Oapbepe» - mpu
B3aUMOJICHCTBUU BOJIb()pamMaTa HATpPHUsl C IKele3ocoaepkammm cyoctpatom. 2) P=3.5 xbap,
Tuns=680°C, Trepx=620°C. B kadecTBe MCXOTHOTO MaTepHalia MCIIOJIH30BAIM HUMHUTAIUIO TPAHHUTA
(cmecy Qz + Fsp) ¢ moGarnenue kpuctasioB Bosbppamura (Feo.16Mno.ss)WO4. B BepxHeii uactu
amItyJisl momernanu cmech (Qz + Fsp). IlepeHoc BeliecTBa B BEPXHIOK YacTh aMITyJibl HAOIOAaICS
kak B Na- pactBopax, Tak u B K- pactBopax. MOXXHO 3aKJIIOYHTh, YTO BOJBb(PAMUT JOCTATOUHO
xopoio Tpancnoptupyercs (Na, K)—pactBopamu 1menouHo# crieiiuuku.

[TpoBenenHbIe IKCIIEPUMEHTAIbHBIC UCCIIEI0BAHUS HOJTBEPXKIAIOT BO3MOYKHOCTh
KOHIICHTPUPOBAHUS M HAKOIUICHHUS BOJIb()paMa B MOCTMAarMaTH4ecKoOM IPOIecce C 00pa3oBaHHEM
KHJIBHBIX U IITOKBEPKOBBIX TPEH3CHOBBIX PY/I.


mailto:kotelnik1950@yandex.ru
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I'MIPOTEPMAJIBHBIE ITPMPOJHBIE ®JIFON/IbI, IEPEHOC U HAKOIIVIEHUE PY JHBIX
N PEAKUX 3JIEMEHTOB

KoreabnnkoB A.P., Cyk H.U. (UM PAH), Koteasnuxkosa 3.A. (MI'EM PAH),
JamaunoB b.b. (ITHUT'PH), 1lamaunosa JI.b. (F'HH CO PAH),

AxmemxkanoBa I''M. (UM PAH)

kotelnik1950@yandex.ru; tem. +7 (916) 206 60 16

Paboma evinonnena npu noodepaicke npoepammer FMUF-2022-0003

Ha ocHoBe nmTepaTypHBIX MAHHBIX W OPUTHHAIBHBIX JAHHBIX ONpENeNeHbl |PX- mapamerpsl
pynoobpasyomux (aonnoB B 3eMHON Kope. [lokazaHo, 4TO OHM XapaKTEpPHU3YIOTCS CIOKHBIM
COCTaBOM, OTHOCHUTENIBHO BBICOKOM KOHIeHTpamueil (1o 35 mac%) U OTHOCATCA K BOJHBIM
pactBopam conedt | u ll-ro TumoB. JlaHHBIH akT MoapasymMeBaeT HaJIMuue TeTepoda3sHbIX
COCTOSTHUH TUAPOTEPMAIHHBIX pACTBOPOB. [IpOBEACHBI OMBITH B TEPMOTPAANCHTHBIX YCIOBUSIX IIPU
T = 500-680°C u P=3-5k06ap c uenwto orneHku Bausaus PTX-mapamerpoB (ronaoB Ha TPAHCIIOPT
PYIHBIX KOMIOHEHTOB. OKCIEPUMEHTAIbHO WU3YYCH MEPEHOC PA3IMYHBIX JIEMEHTOB (PEIKHX —
Nb, Ta, W; pyausix — Ni, Cu, Zn, Cd, Pb) u obpa3zoBanue pasivyHBIX PyIHBIX MHHEPAJIOB B
napareHe3nucax ¢ CHIMKaTHBIMU MUHEpaIaMH, MOACITUPYIONIUX IPUPOIHBIE PyIHBIC aCCOIHAIIHH.


mailto:kotelnik1950@yandex.ru
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NCCIIEAOBAHUE ITPOLECCOB AJIBBUTU3ALIMN: SKCITEPUMEHTAJIBHBIE JJAHHBIE

Koreabnukon A.P., Cyk H.U. (UM PAH), KoreabnukoBa 3.A. (M’ EM PAH),
Kpunouxkuna O.K. (MI'CTY), Apoxxuna H.A., Ban K.B. (MOM PAH)
kotelnik1950@yandex.ru; temr. +7 (916) 206-60-16

Paboma evinonnena npu noodepaicke npoepammesr FMUF-2022-0003

OKCIIepUMEHTAIIbHOE M3Yy4€HHUE anbOUTH3allMK NPOBOAMIM B I'MIPOTEPMANbHBIX pacTBOpax Ipu
temneparype 400-680°C u naBnenun 1-5 k0ap. B xauecTBe cTapTOBBIX MaTEPHUAIOB UCIOIb30BAIH
cTekiga 0a3aJbTOBOrO COCTaBa M CTEeKJIa IutardokiasoB (Anso u Aneo). B crapToByio cmech
N00aBIsUIM  MOPOLIOK  CHUHTETHYeCKoro kmapua. Ilpumensuin  pactBopsl  (cMech — cosei
NaCl+Na2CO3+NH4Cl) konrnentparmu ~30 Mac% ¢ 100aBJIeHHEM HEKOTOPOrO KosndecTBa 5%
pactBopa NaOH. Takum 00pa3oM, HCXOAHBI pacTBOp OBUI IIEIOYHBIM. BBIIEpkKa B pexuMe
OTBITOB cocTaBiisia OoT 12 mo 40 cyTok, B 3aBUCHMOCTH OT TemrmepaTyphl. Ilokazano, 4To
aJIbOMTH3aLUS KaK 0a3aJIbTOB, TAK U IUIArMOKIA30B OCYILECTBIIAETCS 110 CIASAYIOIINUM PeaKUsIM:
CaAl2Si20s + Na2C0O3(aq)+4SiO2(aq) = 2NaAlSiz0s+CaCOs | (1)

CaAl2Si20s + NaSiOs(aq) + 4Si02(aq) = 2NaAlSizOs +CaSiOs | (2)

Kpome Toro, B mpoyKTax ONBITOB BCTPEUSHBI TAKHE MUHEPAIIbI KaK KIIMHOTIMPOKCEHBI, KapOOHATHI,
kBapl. Eciay B MCXOIHBIX MaTepHuajax NPUCYTCTBOBAIN CYyJb(UIb, TO OHU 0Opa3oBHIBAIN
TUIWYHBIC PyIHbIC MapareHe3uchl B anpouturax: Ab+Qz+Cpx+Chb+MeS. MoxHO 3akIr0uuTh 4TO
IpoIecChl aIbOMTU3ALUU MPOTEKAIOT MOJA BO3AEHCTBHEM (IIIOMAOB ILIETOYHON CIEUPUKH TpU
MeTaMop(pHUIECKHX MpoIeccax MOCTMarMaTHYeCKOro XapaKkTepa.
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SKCIEPUMEHTAJIBHOE U3YYEHUE PACTBOPUMOCTU Nb20s B PACTBOPAX HCI
ITPU 550°C, 50-500 MIIa

Korosa H.II. (MM PAH)
kotova@iem ac.ru; temn.: 8 (496) 522 58 61
Paboma eévinonnena npu ¢punarncosoii noodepaicke ®HU cocyoapcmeennvix Axademuii Hayx

FMUF-2022-0003

[Mosy4eHbl SKCIEpUMEHTANIbHBIC JaHHBIC MO0 PACTBOPHUMOCTH OKcuaa HuoOus B pactBopax HCI ¢
koHneHTpanuei 0,1 u Im npu T = 550°C u P = 50, 100, 200 u 500 MIla. YcraHoBneHo, 4T0. IpH
noBbIieHuu nasieHus ot 50 go 100 MIla comepsxanue Nb B pactBopax 0,1m HCI nmpakruuecku He
u3MeHseTcs, ocTaBasich Ha ypoBHe 107 mosw/kr H20. Ipu nanbHeiilneM HOBBICHUN JAaBIEHUS OT
100 1o 500 MIla comepxanue HHOOHs yMenbImaercs u coctaBner10® moms/kr H20. B pactopax
1 m HCI npu usmenenuu pasnenus ot 50 mo 100 MIla conepxanue Nb ysenuuusaercs ¢ 10™°
moiw/kr H20 10 10 mosw/kr H20 1 ocTaeTcs Ha 5TOM ypoBHE IpH JajibHEHIEM pocTe JaBlIeHHUs
no 500 MlIla. CpaBHeHHE pe3ylbTaTOB AKCIEPHUMEHTOB IO PACTBOPUMOCTH OKCHIAa HUOOUS B
pactBopax HCI mokazano, uro npu T = 550°C TpeHIbl 3aBHCUMOCTH PACTBOPUMOCTH OKCHJIA
HHOOUs oT KoHIeHTpamu Cl” moHa u naBneHus Guronaa NICHTUYHBL
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OILIEHKA ®AKTOPA CMEIIEHUS MECTHOT'O Y TIPUBHECEHHOI'O BEILIECTBA B
BBIBPOCAX KPATEPA JIAHI'PEH, KABAJILEPU U TEO®NJI

Kpacuasauxon A.C., UBanoB M.A. ('EOXH PAH)
krasilnikov as@ageokhi.ru
Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

CMmerienue BelIecTBa NpPU OTIOXKEHHHM BBHIOPOCOB KpaTepoB SBISETCS BaXKHBIM (PAaKTOpOM B
nporecce MX oOpasoBaHus. CyIEeCTBYIOLIME MOJCIN CHWIBHO pPAa3In4aloTcs, MO3TOMY (akTop
cMmemneHus Tpedyer Oonee noapoOHOro u3ydeHus. st ero yTouHeHus! IPOBEIEHO HCCIIEJOBAHUE C
UCIOJIb30BAHUEM JIAHHBIX O COJIEPKaHUM OKCH/JIA JKeJe3a U OJMBHHA B JIYHHOM PEroJIuTe.
OObekTaMu UcCiIeIoOBaHUS cTanu Jiyau KpatepoB Jlanrpen, KaBanwepu u Teodun mockonbKy:

(1) xpaTepsl pacnoyoXKeHbl Ha IT'paHULIe MOPSI U MaTepHKa, U BHIOPOCHIM MaTEpUKOBOE BEILLECTBO,
XOPOIIIO BBIPAKEHHOE Ha MOPCKON TTOBEPXHOCTH;

(2) Bospact kparepoB Jlanrpen u KaBambepu, OIM30K K BO3pacTy NPWIETalOIUX MOpEH, 4To
MUHHUMH3HPYET pa3INyuue B CTEIICHU CTAPEHUS PETOJIHTA.

[Tonyuennsie onenku conepxkanus FeO u Ol hopmupyroT TeHACHINH YBETHYCHUS UX COJCPIKAHUS
0 Mepe YBEIWYEHHUS paAcCTOSHHUS OT LEeHTpa Kparepa, KOTOpble HawIydlmuM oOpa3oM
OIUCBIBAIOTCS CTENIEHHBIMU (DYHKIUSAMH.

VYBenuyeHue CoJepKaHMsS OKCHIA jKeje3a M OJIMBUHA HMHTEPIPETHPOBAJIOCH KakK pe3yibTar
CMELIEHHUs] JABYX KOHEUYHBIX 4YJIEHOB, MOPCKOIO BELIECTBA C MAaKCHUMAJbHBIMU 3HAYEHUSIMHU
COJepKaHUs M MaTEpUKOBOIO MaTepHuaia, ¢ YCpPeOTHEHHBIMM 3HAUYCHUSIMH Ha JIHE Kparepa.
[TomyyeHHbIE 3aBUCUMOCTH TIO3BOJIIIIM IONYYUTHh (OPMYJIBI UISI OIEHKH JIOJM WHOPOTHOTO
BEIIECTBA.
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PA3PABOTKA KAJIMBPOBOYHOTI'O YPABHEHUS UL OIPEJEJIEHIA COJIEPXKAHMIA
PACTBOPEHHOMU BO/IbI B BA3AJIbTOBbIX CTEKJIAX METO/IOM KP-
CIIEKTPOCKOIINHN

Kpamennnaukon C.I1., Uyrynos A.B., lllnmkuna T.A., Kpusenko A.Il. ('EOXH PAH)
krasheninnikov@geokhi.ru; 8 (916) 648 03 96
Paboma evinonnena 6 pamxax I'oczaoanus 'EOXU PAH

Ha ocnoBe 00pabOTKH CIEKTPOCKONMMYECKUX JaHHBIX, MOJYYEHHBIX C Hcnonb3oBaHuem KP-
cnektpomerpa Renishaw InVia (F'EOXU PAH), Obuto BbIBEIEHO KaJIMOPOBOYHOE YypaBHCHHE,
M03BOJISIIOIIEE OLEHUBaTh conepkanue H20 B CHIMKATHBIX CTEKJIaX OCHOBHOrO cocrtaBa. [lns
MOJyYeHHUS HAJEKHOTO pe3ysbTaTa MHOTOKPAaTHO aHAJIM3WPOBAINCH OSTAJIOHHBIE 0a3aJbTOBBIC
CTEKJIa C U3BECTHBIM COZEpKaHUeM BOJbl. [loaydeHHbIE B T€UEHUE MOJYTroJa JAHHBIE MOKa3aJIH
YCTOMUYUBYIO BOCIPOU3BOAMMOCTD KAJIMOPOBOYHBIX 3aBUCHUMOCTEH MEXIY aHaIMTUYECKUMU
ceccusiMu. MrtoroBoe kanuOpOBOYHOE ypaBHEHHME IIOCTPOGHO Ha OCHOBe aHamu3a 33
OIyOJIMKOBAHHBIX PaHEEe SKCIIEPHUMEHTAIBHBIX 0a3aJIbTOBBIX CTEKOJ, CHHTE3UPOBAHHBIX U3 OJHOTO
CTapTOBOIO COCTaBa ToJIenToBoro ©Oa3zanbra MyTHOBckoro ByinkaHa (KamuaTka). CoctaBbl
HCCIICIOBAaHHBIX 0a3aIbTOBBIX CTEKOJI XapaKTEPU3YIOTCS IIUPOKUM JAUANA30HOM COAEP KaHUI BOJIBI
- 010,64 110 6,75 mac. % H20. I[lonyyeHHOe KalIMOPOBOYHOE YPAaBHEHHE MOKET NMPUMEHSTHCS IS
olleHKM  cojepkanuil H2OB  mpupoaHblX — BYJKAaHMYECKMX  CTEKJIAX M B HPOJYKTax
SKCIEPUMEHTAIIBHBIX HUCCIIEJOBAHUN.
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OCOBEHHOCTH ITPOBEJIEHM S ICCJIEJJOBAHUI M30TOITHOI'O COCTABA IIPU
CYBJIMMAIINN BO/JIbI B YCJIOBUAX BJIM3KUX K JIVHHBIM

Kpusenko A.Il., CeBactbsinoB B.C., Boponaes C.A. ('EOXH PAH)
krivenko.ap@yandex.ru
Hccnedosanue svinonneno 3a cuem epanma Poccutickoeo Hayunoeo gonoa Ne 25-17-00051,

https://rscf.ru/project/25-17-00051/

[IpencraBneHo omMcaHWE OSKCIEPHUMEHTAILHOW YCTaHOBKH, pa3pabOTaHHOW Uil H3YYCHHUS
O0COOCHHOCTEH (hpaKIIMOHUPOBAHKSI HW30TONOB Bojopona (aeirepuss u mporus, D/H) B xome
CyOJIMMaIii BOJHOTO JibJa. YCTaHOBKa 00ECHEYMBAET MOJICIIMPOBAHUE KIIFOUEBBIX MapaMeTpOB
OKpY KalolIel cpelibl, Ha0I01aeMbIX Ha IOBEPXHOCTH JIyHBI.

B pabote npeacraBieHa METOIMKA HAIEKHBIX H3MEPEHHI M30TOIMHBIX dPPEKTOB MPH CyOIMMAIHN
BOJIHOT'O JIbJIa — B T.4. JIJISl MOJICITMPOBAHHSI IPOLIECCOB, IPOUCXOASAIIMX HA MTOBEPXHOCTH JIyHBI.
YcTaHoBIIeHA JTMHEWHAs 3aBHCUMOCTh M30TOITHOTO COCTaBa OT IUIOIIAIN aHATUTHYECKOTO CHTHAJIa
npoOBbl MPH MPOBEJACHUH aHAIN3a HA MacC-CIIEKTPOMETPE M30TOMHBIX OTHOIICHHI, COCAMHECHHOM C
IKCIEPUMEHTAIbHON ycTaHOBKOW. [loka3aHO, YTO WMCKaXEHUS HW30TOIHOIO COCTaBa BBI3BAHBI
azcopOIeli MOJIEKYJl BOJbI Ha CTEHKaX BAaKyyMHBIX KOMMYHHKALMil: MOJICKYJbI, 00OTaleHHbIC
JelTepueM, 3aJepKUBAIOTCS CUIbHEE, YTO MPHUBOAMT K CMEIICHHIO H30TOITHOTO COCTaBa MpH
MaJbIX 00bEMax MpoOkI.

Pa3zpaboTranHas METOMKA TOBBIIIACT JOCTOBEPHOCTh M3MEPEHHI M MOXET OBITh MPUMEHEHA IS
W3YUYCHHUS] YHUKAJIbHBIX H30TOIHBIX IMPOIECCOB B JIYHHBIX YCIOBHUSX.


mailto:krivenko.ap@yandex.ru
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BO3MOXHOCTH 1 OTPAHUYEHWS ITPOBEJEHU S NUCCJIEJJOBAHUI METOJIOM KP-
CIIEKTPOCKOIINN

Kpusenko A.Il. (CEOXH PAH)
krivenko.ap@yandex.ru
Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

B nokiaze paccMaTpuBarOTCsl KIIFOUEBbIE BO3MOXKHOCTH M OTPAaHUYEHHUS METOAa KOMOMHAIIMOHHOTO
paccesHus (KP-cnekTpockonuu) Kak aHaIUTHYECKOTO MHCTPYMEHTA B HAyUHBIX UCCIIEOBAHUIX.
MeTox KOMOMHAIIMOHHOTO paccesHus 00JalaeT psSAOM CYIIECTBEHHBIX NPEUMYLIECTB IS
reoJIornyeckux  ucciaepoBaHuii.  OH  omiMuyaercs  HEOOXOAMMOCTBIO  MHUHUMAaJIbHOU
pOOONOATOTOBKY, MO3BOJISS M3y4yaTh MHMHEpaJbHBbIE OOpa3lbl, TOPHBIE MOPOABI U (DIFOMIHBIC
BKJIIOUEHUs 0e3 paspylueHus. Beicokas cnenu@uuHOCTh CIEKTPOB o0ecieunBaeT ICHTH()UKALINIO
MUHEpAJIOB, BKJIIOYas MOIMMOp(GHBIE MOIUGUKAIMM W MHUKpopa3sMepHble ¢as3pl. Meron maér
BO3MOXHOCTb aHAJU3UPOBaTh (UIIOMHBIC BKJIIOYEHMS MJIs ONpENeleHus cocTaBa M (pa3oBOro
COCTOSIHMS  3aXBA4CHHBIX  KUAKOCTEM M rasoB, a Takke oueHku P-T-ycnosuii
MUHEpanoo0pa3oBaHusl, IO3BOJIAET HCCIEAOBaTh BYJKAaHUYECKHE CTEKIA M MarMaTh4ecKue
pacrjiaBbl C OLEHKOW COIEpKaHHs JICTYYMX KOMIIOHEHTOB M PEKOHCTPYKIMEH SBOJIIOLUU Marm.
Kpome Toro, MeToa KOMIIEMEHTAPEH TPaJAULUOHHBIM MOAX0aM B MUHEPAJIOTUH U MeTporpaduu,
a takke MK-crekTpockonuu, 4To pacupsieT CIEKTP MOIy4aeMbIX JTaHHbIX.

[Ipoananu3upoBaHbl CYLIECTBEHHbIE OrpPaHWYEHUs MeToJa, Takue Kak cnadbiii curHan KP,
TpeOYIOLIN BHICOKOUYBCTBUTEIBHOTO 000pYA0BaHMS, ()IIyOpPECIEHTHBIE TOMEXH, MAaCKUPYIOIIHEe
MOJIE3HBI CUTHAI, PUCK (OTONECTPYKIIMH 00pa3IoB, W3-32 MHTCHCUBHOTO JIA3€PHOTO HM3ITyUSHHS,
CIIO)KHOCTh ~ HMHTEpIpETallud  CIEKTPAJIbHBIX  JIAHHBIX, npearnonaraiomas  Hajaudue
KBaJTM(UIIMPOBAHHBIX CIICIIHAIUCTOB ¥ CIIEIHATN3UPOBAHHOTO MMPOTPAMMHOT0 00ECTICYCHHSI.


mailto:krivenko.ap@yandex.ru
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PACIITABHBIE BKIIIOYEHUW A B MUHEPAJIAX MHTY3UBHBIX IIOPO/I:
KMETOAUKE U3YYEHUA

Kpusoayukas H.A. (I'EOXH PAH)
nakriv@mail.ru; ten.: +7 (926) 543 47 87
Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

[Ipn wu3ydeHHHM pacIUIaBHBIX BKIIOUYEHHWH B MOPOA0OOpa3yrOIIMX MHUHEpalax (OJMBUHAX,
MUPOKCEHAX, XPOMIINHUHEINAAaX) HWHTPY3UBHBIX IMOPOJA YacTO BO3HHUKAIOT CIOXKHOCTH IIpU
MPOBEACHUHU SKCIEPUMEHTOB, UCKAXAIOIIUE PEATbHBIE COCTaBbl. JTO CBS3aHO C PACXOXKJICHUSIMHU
MEXKIy MPOLIECCOM PEAIBHOr0 OXJIAXACHHUS MOPOJAbl M BKIKOYEHUH B MHHEpajax B IPUPOAE U
YCIOBUSAMU JKCIIEPUMEHTA, NPU KOTOPOM BOCHPOM3BOJUTCS COCTAB 3aXBAaY€HHOI'O pacIliaBa.
OOBIYHO TpPH STOM HCIIONB3YIOTCA TE€ JKE€ CaMble MapaMeTpbl, YTO U TPU TOMOTEHHU3ALUU
BKJIFOUEHUH B MuHepanax 3(QQy3uBHBIX MOPOJ, XapaKTEPU3YIOIMUXCS OBICTPOH 3aKalKoW Ha
BO3JyX€ — CKOPOCTb HAarpeBaHMsl, IJIUTEIBHOCTb BBIICPKKUA U Op. Mexay Tem, B UHTPY3UBHBIX
MOpoJax SPKO BBIPAKEHBI TakKue OCOOCHHOCTHM KaK MEMJIEHHOE OCThIBAaHUE BKIIOYECHHUS,
COIPOBOXKAAOIIEeCs OOMEHOM psijia KOMIOHEHTOB MEX]y BKIOYEHHEM U MHUHEPAOM, a TaKkKe
MHMHEPAJIOM U paciuiaBoM. B pe3ynbTaTe B mopojax Mpu KOMHATHOM TeMmepaType, IpU KOTOPOu
MPOUCXOAUT MEPBUYHOE HCCIEJAOBAHME BKJIIOUEHHs, COCTaB paciulaBa COBEPLIEHHO HE
COOTBETCTBYET 3aXBaUCHHOMY. BBICTpOE 7K€ HarpeBaHue HE MO3BOJIAET BOCIPOU3BECTH MOJHOCTHIO
MPOLIECC OCTHIBAHUS, MOSTOMY YacTH B HEM KPHUCTAUIM3YIOTCA (a3bl, KOTOpPblE HE JOJKHBI
MOSIBJISIThCSI HA JIMKBHUYCE B POJIOHAYATBHOM paciuiaBe. UTOOBI MOJYYHTh aJeKBATHBIC COCTABBI
BKJIIOYEHUN HEOOXOIUM JUIMTENbHBIA TMOAX0J] K TEeMIEpaType TOMOTCHHU3AIMH, COCTaBIISIOIINI
00BIYHO 4-5 YacoB.
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PACHPEJEJIEHUE INDIOTHOCTHU M IOPUCTOCTU B CTPATI/‘IJdDI/ILH/IPOBUAHHOI\/'I KOPE
JIYHbI: CPABHEHUE 30HAJIbHOU 1 SKCITOHEHIIMAJIBHOU MO/IEJIEU
YIVIOTHEHUA

Kponpona E.B., Kponpona B.A., Kyckos O.J1. (I'EOXH PAH)

e.kronrod@gmail.com; Ten. +7 (915) 355 80 90

Paboma eévinonnena 6 pamkax eoczadanus Hncmumyma ceoxumuu U AHATUMUYECKOU XUMUU UM.
B.U. Beprnaockoco PAH

Ha ocHoBe mojeneii crpoenust meraperonura u 1aiibix GRAIL o pacnipeaenenun nopucTocTu ¢
[IIyOMHOM MpeioKeHa MATUCIIONHAS 30HaIbHAS MOJIEb IYHHON KOPBI (PEroJIUT, IBYX(a3HbIii
MEraperojuT, CTPyKTypHO HapyllIeHHAas, TPEIIMHOBATasl 1 MOHOJIUTHAs Kopa). Beinonneno
COTIOCTaBJICHHUE ATON MOJIEIH C SKCIIOHEHIIUMAIbHBIM 3aKOHOM YMEHBIICHHS IIOPUCTOCTH C
rinyouHoii. [TokazaHo, 4T0 OCHOBHAs 4acTh YAapHO-UHAYLUPOBaHHOU nopuctoctu (12—-20%)
cocpenoToueHa B BepxHUX 5—10 kM. CpenHsisi HOPUCTOCTh KOPBl YMEHBIIIACTCS C TITyOMHON
ocpenrenus: oT ~12—15% B Bepxanx 5—10 kM 10 5—10% npu ocpennenuu no Beeit 40-km Todmme.
Haunyuiiee cornacue ¢ rpaBUTallMOHHBIME JAHHBIMU JOCTUTAETCA MIPH MapamMeTpax:
MOBEPXHOCTHAs MOpUCTOCTh 20-25%, naBnenue 3akpoiTs nop 200-250 MIla, mnoTHOCTH 3epHa
~2900 xr/m?. 30HAJIBHASI MOJIETTh AAET MHTETPAIbHBIC XapaKTEPUCTUKHU, OJIU3KHUE K
HKCHOHEHIMAILHOM, HO 00JIee KOPPEKTHO OMUCHIBAET HEOHOPOTHOCTh BEPXHUX 5 KM KOPBHI.


mailto:e.kronrod@gmail.com

BECDIIMI 2026 — 079
O 3AKOHOMEPHOCTSIX B CTPOEHUU KOHCOJIMJIMPOBAHHOI KOPbI
AJIMA30HOCHbLIX PAMOHOB I10 JAHHBIM I'C3

Ky3un AM. (UIIHI' PAH)
amkouzin@ya.ru; Ten.:8 (916) 907 53 14

[IpoBenen ananm3 ceiicmuueckux paspe3oB ['C3 B aaMa30HOCHBIX M IEPCHEKTUBHBIX Ha
QJIMAa30HOCHOCTH paiioHax BocrouHo-EBpomneiickoil miargopmer. Ha paspezax Obuid BbIIETEHBI
JOMEHBI (CelicMHYECKHE OJOKHM) ¢ HH3KUMH 3HAYCHHSIMH CKOPOCTH MpoaoibHbBIX BoiH (VP), a
TaKKe MPOBEACHO pamkupoBanue 1o 3HaueHusiM VP/VS. ConocTaBieHue ¢ POSKIUeH Ha MPOQHIIH
MECTOPOXKJIEHUI M TMEepPCHEKTUBHBIX OOBEKTOB aJIMAa30HOCHOCTH IMO3BOJIUJIO  YCTAaHOBUTH
CJICAyIONIME O0IMe 3aKOHOMEPHOCTH: | — MOHMXKEHHbIC 3HaueHus VP/VS xapakTepHbI Ui BCEX

KpaTOHOB W CpPCAUWHHBIX MAaCCHBOB; 2 - 06p330BaHI/Ie KpaTOHOB H (<YCTOﬁqHBOCTB>) B
TCKTOHUYCCKHUX IMPOLECCaX KPAaTOHOB OOBSICHSICTCS IOBBIIICHHBIM COACPIKaHUEM ra3oBou (1)213131
(bmopma; 3 — Bce IEPCIICKTUBHBIC O00BEKTHl U MCCTOPOXKIACHUA HaxXxoAATCd Ha AJOMCHax C

OTHOCHTEJIbHO MMOHWKEHHBIMH 3HadeHusiMH VP/VS; 4 — 1o BceMu MepCreKTHBHBIMU 00bEKTaMU U
MECTOPOXKJICHUSMU B KOHCOJIMJIMPOBAHHON KOpe Ha pa3HOil IiyOuHe (PUKCUPYIOTCS BOJIHOBOBI; 5
— BCE MECTOPOXKICHHUS U aJIMa30IPOSBICHUS IPHYPOUYEHBI K KOHTAKTaM Pa3HOCKOPOCTHBIX OJIOKOB
Ha rpaHuie MoxopoBHYM4Ya. YCTaHOBJIEHO MoJ00ue kapTuH pacupeneieHus VP u Vp/VS mis
3uMHEOEpEKHOr0 palioHa (KUMOEPIUTOBBIA MarmMaTu3M) M KyMIBIKOJBCKOTO MECTOPOKICHUS
(meracomatnueckue Hkinorutel) B CeBepHoMm Kazaxcrane. Ilpeanoxen oOmui noaxox K
00pa3oBaHMIO AIMA30B.


mailto:amkouzin@ya.ru

BECOIIMI 2026 — 080
O ITIPUPOJE OBPA3SOBAHUA JIEIIECTKOBbBIX CTPYKTVYP
KOHCOJIMINPOBAHHOU KOPBI

Ky3un AM. (UIIHI' PAH)
amkouzin@ya.ru; Ten.:8 (916) 907 53 14

OO0pa3oBaHue TUCTPUUECKUX U HAKIOHHBIX Pa3phIBHBIX HAPYHICHUH O0OBSICHACTCS B OOLIEM CIydae
HEOJHOPOAHOCTBhIO reocpensl. Ilog Harpy3koil paspbiBEI  «OOTEKarOT» Ooyiee  MsTKHE
HEOJHOPOJHOCTU CpEeAbl MO0 BEPTHKAIM M ropuzoHTanu. CMeHa HampaBiCHUS JAWHAMUYECKOTO
BO3/ICHCTBUSI BEAECT K CMEHE HAIpaBJICHUS Pa3BUTHA pa3pbiBa, B PE3yjibTaTe B IMPOCTPAHCTBE
dopMupyercsi Kapkac M3 HAKJIOHHBIX W JIMCTPHUYECKHX Pa3pbIBHBIX HapymieHuil. Kpome Ttoro, B
opojax MW3MEHEHHE BHYTPEHHEIrO YIJla TPEHHs MpH HAIWYUH (DIIOMAa MEHSET PEOJIOTHIO
pa3pylLIeHus,, YTO TO3BOJISIET OOBSICHUTH CYNIECTBOBAHHE JHMCTPUYECKUX PA3JIOMOB Ha Pa3HBIX
rTyOMHHBIX ~ ypOBHAX JUTOC(eEpbl. JlemecTKoBble CTPYKTYphl MOTYT OBITH  00pa3oBaHbBI
BOJHOBOZAaMHU. BUXpeBOil MaHTHHHBIA NOTOK (IIIOMIOB 3aIOJNHSACT JKPAaHWPOBAHHBIE CBEPXY
YYaCTKH TpaHUI] KOHCOJHMIMPOBAHHON KOpBI, Hamboyiee pa3yIJIOTHEHHBIE YYacTKH BJOJb
celicMuyeckux rpanuil (cioeB). [TookeHne B MpOCTpaHCTBE ITUX IPAHMI] 1a€T OCHOBAHUE CUUTATh
UX TPaHUIIAMH CMEHBI PEeXXMMOB TEKTOHHYECKOTO pa3BuTHs. OOpa3oBaHHE BUXPEBBIX U KOJIBLIEBBIX
CTPYKTYp SBIISieTCS OOIIMM SIBICHHEM B T'€OJIOTHUECKOH Cpese, XapaKTepHBIM INPH MHTPAIN
¢GronHBIX TOTOKOB. [Ipupona ux obpa3oBaHusl B T€OCpEae MOKET ObITh pa3iuyHa, HO B JIIOOOM
ciydae (uroua MPUHUMAaeT ydacThe B OOpa3oBaHMHU JIMCTPUYECKUX W HAKIOHHBIX Pa3pbIBHBIX
HapyIIEHUH U, COOTBETCTBEHHO, B 00pPa30BaHMH KapKaca re0J0rHYeCcKUX CTPYKTYD.


mailto:amkouzin@ya.ru
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KATOAOTIOMUHECLEHINA 1 MK-CIIEKTPOCKOIIMA AJIMA30B C BKIIIOYEHWAMU
N3 KUMBEPJIMTOBOU TPYBKU 3AITOJIAPHASA (AKYTCKAA AJIMA3OHOCHASA
ITPOBUHIINA)

Kysiwopa A.B. (UODM PAH), lllnpsieB A.A. (UDXI PAH), CnuBak A.B. (UDM PAH),
Kpunyauna I'.1O., I'po3a B.C. (MI'Y), 3axapuenko E.C. (UDM PAH)
shushkanova@iem.ac.ru; Temn.: 8 (496) 522 58 76

Hcmounuxu ¢punancuposanus.: mema HUP UOM PAH Ne FMUF-2022-0001, 2oc6r00xcemnas
mema MI'Y umenu M.B. Jlomonocosa "Munepanocuueckoe uzyuerue mecmoporcoeHutl

Apxmuueckoui 30161 Poccuu ¢ yenvio ux KomniekcHoz2o oceoenus (Ne 2ocpecucmpayuu
121061600049-4)"

br110 BBITTOTHEHO HCcaeA0OBaHUE KpUCTAIIOB anMasa (Ne 3am-3-2, 3an-2-3, 3an-5-7 u 3an-3-13) ¢
BKJIIOYCHUSIMU MAarHe3noXpoMHuTa M3 KuMmOepnuToBoil TpyOkm 3amomspHas (SIAIl) meromamu
KaToJI0JIOMUHECIeHTHON cbheMkr U WK-cnekTpockonuu. 3agaun MCCleNOBaHUS - ONpEIeseHHUe
CTETIEHH arperanuy a3oTa B KPUCTAJUIaX ajMasa, BBIABICHHUE 30H POCTa, BOBMOXKHBIX JeopManuit
U, Kak CJE/ICTBUE, CBHUJIETEJIBCTB CHUHIMCHETHUYHOCTH BKIIIOUEHHH C KpHUCTaIoM-X03suHOM. Ilo
nanHbIM MK-criekTpockonuu Bce HcciaeayeMble KpUCTaIbl ajiMa3a OTHOCATCA K HU3KOA30THBIM
(Ntot = 140-260 at. ppm) ¢ maioii jgoJei arperanuu a3ota B B-¢opmy (% B = 20-37%). Asor B
Buge N3-LEHTPOB B CTPYKType ainMmas3a MpOSABISAETCS TOJXyObIM IIBETOM JIIOMHUHECLEHIIHH.
JIONOJTHUTENBHO KaTOJOJIOMUHECLEHTHAs ChEMKa IO3BOJMIA 3a(UKCUPOBAaTh 30HBI POCTA,
MpeIOMIIsIEMbIe CIBUTOBBIMU JIMHUSIMH U IITPUXOBKOW B Pe3ysbTaTe IIACTUYECKO aedopMaii, B
ocobeHHOCTH, B KpucTasuie 3amn-3-13. B aToM e KpucTasuie BHISBIECHO 2 IEHTPa pOCTa, B OJJHOM M3
KOTOPBIX pAacIOJIOKEHO BKIIOYeHHE. Bce HaOmogaeMble BKIIOUEHHS MOXKHO OTHECTH K
MEPBUYHBIM, TOCKOJIbKY OHU IepecekatoT Bce 30HbI pocTa. [lomoOusie K- u KJI-xapakrepuctuku
MPUCYLIH JUIsl KPUCTAJIOB YIBTPAOCHOBHOI'O IIapareHe3uca.


mailto:shushkanova@iem.ac.ru
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OLEHKA YAH/UIEPOBCKOI'O ITEPUOJIA MAPCA JUIA PA3JINYHBIX
I'EOXUMNYECKNX MOJEJIEM U TEMIIEPATYPHBIX ITPOOUIIEM MAHTUN

Kyauk E. A. (M®TH), I'ynkosa T. B. (UD3 PAH)
kulik.ea@phystech.su, gudkova@ifz.ru; Tem.: +7 (909) 978 90 44; +7 (499) 254-30-44
Paboma evinonnena 3a cuem 6100cemnoeo ¢punancuposanus @3 PAH

[IpencraBneHsl pe3ysbTaThl pacueTa Mepruoia YaHajIepoBCKoro konebanus Mapca st Habopa
TECTOBBIX MOJIEJIEN BHYTpEHHEro cTpoeHus. Kopa npeacraBieHa 0OJHOPOIHBIM CIIOEM C
MOCTOSIHHOM INIOTHOCTBIO 3aJJaHHOM TOJIIIMHBIL. /{711 MOJIENIM CUJIMKATHOM MAHTUU PACIIPECICHUE
IUIOTHOCTHU U YNIPYTUX MapaMeTpoB noiaydeHo no nporpamme Perple X. Tonmumua cunmkatHoro
PacIuIaBJIEHHOTO €10 B MAHTUU HA IPAHHULE C siApoM IpuHsTa paBHOU 200 kM. Sapo
MPEANOJIAraeTCsl COCTOSALMM U3 CMECH JKEJI€30-HUKEIIS U JIETKUX 3JIeMEHTOB. [Ipu MmonenupoBanuun
BapbUPOBAIKCH: INIOTHOCTH U TOJILIMHA KOPBl, MUHEPAJIbHBIN COCTAB U TEMIIEpAaTypa MaHTUU
(MCTOIB30BaHO CEMb MUHEPAJIOTHUYECKUX MOJIEeIe MaHTUU BIOJb TpeX apeoTepM). B kauecTse
pabodeil peooruuecKoil MoIeTu MpUHUMAETCsl Moellb AHApase. BsI3kocTs 3aaHa KyCOYHO-
MOCTOSIHHBIM MPOoQHIeM, KOTOPBIN BapbUpyeTcsa. Mojieny BHyTPEHHET0 CTPOSHUS
KOHTPOJIUPYIOTCS 110 Macce, CPeTHEMY PaJIyCy, MOMEHTY HHepIuHu, yuciy JlsBa k2 u paguycy
snpa. [Ipu pukcupoBaHHBIX TapaMeTpax PEOJIOrHH U BA3KOCTH pa3dpoc B 3HAUCHUU
YaH/IJIEPOBCKOI0 IEPHUO/A COCTABIIAET OKOJIO | CYT /JIs pa3InYHbIX MUHEPAJIbHBIX COCTABOB U
TEMIIepaTypbl MAaHTHUHU.
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HOIYJIALINU MOPCKUX BA3AJIBTOB B IVHHOM METEOPUTE DHOFAR 280

JlaxmanoBa JI. A. (F'EOXH PAH; zeon. ¢p-m MI'Y), lemunosa C. U. ('EOXH PAH),
3unoBbeBa H. I'., Koporaesa H. H., JlaBsinoBa B. O. (zeon. ¢p-m MI'Y)
lakhmanova.lida@list.ru; ten.: 8 (495) 939 02 05

Hcmounuxu ¢punancuposanus: I'oczadanue 'EOXU PAH

Paboma evinonnena ¢ nomowvio npubopos, npuobpemeHnuwvix no npozpamme pazeumus MI'Y

Mopckue 6a3anbThl B TYHHBIX METEOPHUTAX CIyKaT BaKHBIM UCTOYHUKOM MHGOpPMAIUU O JIyHHOM
BYJIKAaHU3ME M3 paHee HeonpoOoBaHHBIX paiioHoB JlyHbl. B Hactosmieit paborte mpeacTaBieHBI
pe3ynbTaThl HMCCIeAOBaHUs OOJIOMKOB 0a3zanbToB B Mereopute Dhofar 280, npencraBnstorem
co00il JYHHYI0 TPEUMYIIECTBEHHO MAaTepUKOBYIO Opekuynio. Ha oOCHOBE XUMHUYECKOrOo U
MUHEPAJIbHOTO cOocTaBa ()parMeHTOB ObUIO YCTAHOBJIEHO MPHUCYTCTBHE JBYX THUIIOB 0a3aibTOB:
HU3KOTUTAHUCTHIX (LT) u ouenr Huskorutranuctoix (VLT). HekoTopbie oTanyusi MUHEPaIbHOTO
cocTaBa B TMpeJesiax OJHON TpYIbl, HO-BUIAUMOMY, OOYCJIOBIEHBI PAa3JIMYHOW CKOPOCTHIO
KPUCTAJUTU3ALUA TIOPOJ, YTO HAXOJMUT CBOE OTPAXKEHUE B TEKCTYPHBIX OCOOCHHOCTSIX KJIACTOB.
[IpucyTcTBUE MOMYJSAIUI ABYX TUIOB 0a3albTOB MOXKET CBUAETEIHCTBOBATH O CYIIECTBOBAHUU
HECKOJIbKUX UCTOYHUKOB MarMm B pailoHe BEIOpOCca JTyHHOTO METEOPHUTA.
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BECDIIMI 2026 — 084
TEOTEPMUYECKUE YCJIOBUS TEHEPALIMY HE®TEN HA BOJIBIINX TJIYEUHAX B
JKECTKMX TEPMOBAPUYECKHWX YCJIOBUAX

JlesmynoBa C.II., Kapramos A.A., UBanoBa C.P. (®I'BY « BHUI'HH»)
lev@vnigni.ru; temn.: 8 (499) 781-68-54 n06.: 3260

Ha mpumepe otioxenuii [Ipukacnuiickoit BraguHbl pACCMOTPEHBI YCIIOBUS TeHEpauy HeTel Ha
Oonpmmx TiyomHax. B ckB. Bomomapckas-2 (ActpaxaHckuii cBoa) ¢ TayOuHBl 5961 M U3
kapOoHaTHbIX oTioxeHui D3-Ci momydena Tsokénas nedrts (0,871 r/cm?). HOxnee B mpemenax
Kapaxynbcko-CMymkoBckoii 30HbI B ckB. KpacHoxynykckas-1 mpu 180°C, oOHapyXeHbI TUIEHKH
eni€ 6onee TSHKENON HEPTH.

DKcIepUMEHTabHO ycTaHoBiIeHo, 4to mpu T1>100°C u P>80 MIla kommnoneHTsl HedTH
pactBopsitorcs B cMecu CO: ¢ mapamMu BoAbl M MeTaHOM. B mpenenax AcTpaxaHCKOro CBOjAa
conepxanue CO2 Bo3pacTaeT BHM3 110 pa3pesy (12-27%) u B 1oro-3anajgHom HarpasieHuu (10 84—
97%). DToMy CONMyTCTBYET CHIKEHHE MHHepanu3zauuu Box (¢ 182 mo 25 r1/;m), m cMeHa uX
XapakTepa ¢ XJIOPKaJbIEBOr0 Ha THMIAPOKAPOOHATHO-HATPUEBBIN 3a CUET BHEAPEHHS TITyOMHHBIX
BOJISIHBIX [APOB U UX KOHJEHCAIIUH.

Tsokénbie HeQTH pernoHa MOTIIM 00pa30BaThCs MyTEM pacTBOpeHwHs aeooutymos B cmecu COz2 ¢
rapaMu BOJbl U METAHOM B JKECTKUX TEPMOOAPUUECKHUX YCIOBHSIX.
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[IPMPOIOIIOJOBHbBIN METO/] KOMITJIEKCHOM ITEPEPABOTKU ABIVAJINTOBOI'O
KOHIIEHTPATA ITPU KAPBOHATHOM CIIEKAHNW: AHOJIOI'MU C INEJIOYHBIM U
KAPBOHATHUTOBBIM MAT'MATHU3MOM

Jlooau WUL.II. (PXTY), 3aiiueB B.A. ('’EOXH PAH),

Cadpuyauna AM. (PXTY, AO «BHUHHUHM)»), Kopobeiinnkos JI.A.,
Burkuna O.51. (10 «BHUHHHM)), Ponnonos E.A. (PXTY)
I.lobad4@yandex.ru; tex. +7 (988) 070 16 85

OBIUAINT SBISETCS YHUKAIBHBIM MOJIMMETAINTUIECKIM CBHIPhEM C BBICOKUM cojiepkanueM Zr, Hf,
Nb, Ta, P33 cpenneit u cpeaneTsikenon rpymbl. KuciaoTHas nepepaboTKa 3BAHAIATA COMPSIKEHA C
TEXHOJOTHYECKUMH CJIO)KHOCTSIMH, BBI3BIBAEMBIMH C BBICOKUM COJCp)KAHHUEM KpEeMHE3eMa,
KOTOPBIN MpHU pazioKeHUuu 00paszyeT TpyAHODUIbTPYyEeMbIe IelH, MPENsSTCTBYIOIINE MOCIeTyIOIIeH
rHIpoMeTauTyprudeckor oopadotke. [Ipennoxen Mmeron nepepabOTKH, BKIIOYAIOIINN CIUIaBICHHE
C COJIOM, BOJIHOE BBILIEIAYMBAHUE U MTOCIIEAYIOIIEe KUCIOTHOE BhIIeIadyBaHHE.

[IpoBeneHbl 3KCIEPUMEHTHI MO CIUIABICHUIO IBIUAIIMTOBOTO KOHIIGHTpaTa, cojaepxkamero 51%
sBnuanuta, 12% anpbura, 12% optokmaza, 10% nedenuna, 9% srupuna, 4% natponuta, 1%
coganmut c kapOonarom Hatpus mnpu Temmeparype 1000°C. B mpoaykTax SKCHEpPUMEHTOB
obHapyxeHbl—o0pa3yetrcs Habop da3: NazCOs (uarput), NazSi20s (Harpocuiaut) Na2CazSisO10
(ananor xombeuta), nupkonocuarkarel Na2ZrSiOs u (Ca,Ce,Na)2Zr2FeSisO2s (nmpubau3uTenbHo),
NaNbOs (nyemmwmr), (Na,Ree,Ca)ZrOs (Zr-ananor snomapura), NaFeO2 u Na-Al-Fe-Si crekio.
HaGrotaeMblie B3aMMOOTHOIICHHS TIOKA3bIBAIOT, YTO MPHU BBICOKOW TEMIEpaType COCYIIECTBOBAIIN
kapOoHat Na, mienoYHOM KapOOHATHBIM pACIUIaB W IICTOYHOW AITFOMOCWJIMKATHBIN pacIuias,
YaCTUYHO PACKPUCTAILUTU30BAHHBIA TpH OXJaxiaeHuu, npu 3tom Zr, Nb u P3M mnpakrtudecku
MOJIHOCTBIO ~ BBIICJICHBI B BHUJAC KpHCTAUIMYeCKUX (a3. Da3oBble MNpeBpalleHds Ha
BBICOKOTEMIIEPATYPHON CTaguu MOTYT OBITh OTHAIEHHO COMOCTaBIEHBI C TMPOIECCAMHU
muddepeHIMalny yIbTPaIeI0YHbIX U KapOOPaTUTOBBIX PACIIIIABOB.

[Tpu BogHOM BBIIIETAUYMBAHNK CHJIMKAT HATPHUsS TEPEXOAUT B pactBop, a P33, Nb, Ta, Zr, Hf, Ti
ocTaroTcs B TBepAbIX (hazax. OHU MEPEeBOIATCS B PacTBOP TPEXMOJSPHON CEPHON KHUCIOTOH, Mpu
9TOM CTEINEHb U3BIeYeHus cocTaBiser it P3D ot 56 go 91%, Nb — 51%, Ta — 57%, Ti — 96%, Zr
—98%.
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PEJIOKC YCJIOBUS ®OPMHUPOBAHMS MAHTHIMHBIX KCEHOJIMTOB 13 .
KMMBEPJIMTOB 110 JAHHBIM SJIEKTPOXUMMNYECKNX U3MEPEHNN COBCTBEHHOU
JIETYYECTHU KUCJIIOPOJA 1 MUHEPAJIbHBIM OKCUBAPOMETPAM

Jlykanun O.A., ’Kapkosa E.B. ('EOXH PAH)
lukanin@geokhi.ru; Tem.: 8 (499) 137 30 55

Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

JUisi MaHTHHHBIX KCEHOJIIMTOB M3 KHMOEpPIMTOBBIX TpyOok VYnaunas-Bocrounas (CuOupckuii
kpatoH) u Karoka (kparon Kacau, 3am. Adpuka) NpoBEACHO COMOCTABICHUE OIPEICICHUI
BeIMuuH Jietydectu kuciaopoza (fO2) MuHepanbHBIX acconMaIiii KCEHOIUTOB YIbTPaOba3uTOBOIO U
SKJIOTUTOBOTO  COCTaBa, IMOJYUYEHHBIX IyTeM TBEPIODJIEKTPOIUTHBIX  AJIEKTPOXUMHUYECKUX
u3mepenunit coocternoit fO2 (mpu 800-1150°C u 1 aT™) ¥ C MOMOIIBIO PA3IUYHBIX MUHEPATbHBIX
okcubapomerpoB. [lokazano coorBercTBre 3HaueHui fO2, onpenensieMbix 000MMH METOJAMH IS
rpaHaT-NepUAOTHUTOBBIX KCEHONUTOB (TpyOka YauHasi) W SKIOTUTOBBIX KCEHOJIUTOB (TpyOka
Kartoka). Bemuuunbl fO2 mepugoTHTOB M SKJIOTUTOB TPYyOKHM YHAa4HOW CBHICTEIBCTBYIOT O
BOCCTAaHOBHTEJILHBIX YCJIOBHAX (DOPMHPOBAHHMU 3THX MOpoJ - Ha 2-5 sor. ex. Hmwke fO2 Oydepa
QFM (AQFM= -5...-2) mpu T= 800 - 1300°C u P = 4-6 I'Tla. [To cpaBHEHHIO C HUMHU DKJIOTUTHI
Karoxu ¢opmupoBanuces B 6onee okucnuTenbHbIX yeiaoBusax AQFM = -2.8...+1 (7= 840-1200 °C,
P= 3-5 T'Tla). PaccmoTpeHbl OCHOBHBIE (haKTOPBI, OKA3bIBAIOIINE BIMSIHUE HA PEIOKC COCTOSHHUE
MOpo CYOKOHTHHECHTAIBHOW JIMTOCPEPHONH MaHTHUHU, a TaKKe MPEACTABICHUS O BO3MOXKHOM
MIPUPO/IE MTPOTOIUTOB IKJIOTUTOBBIX TIOPOJI B €€ Mpeeiax.
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XAPAKTEPUCTUYHOCTD ®OPM U MOPDOJIOTUU METAJUIMYECKUX YACTHILL
KOCMMWYECKOMU TIbIJIN, OBPA3VYIOUINXCA B ATMOC®EPE 3EMJIN

Makxkce JLIL. (OO0 «CTPHM), Mozunes, benapyce)
larissa_maxe@rambler.ru; Tex: +3 (7529) 842 82 09

B aTtmocdepe 3emiu npu JecTpyKIMU METEOPOUI0B 0Opasyercss kocmuueckas nbuib (KII), kotopas
COJIEP’KUT HaHO- M MuUKpouacTHlbl. Mcnonb3ys nzobpakenuss mukpodactun KII, crmyTHukoByro
nHGOpMalLMIO, JaHHbIE pPErucTpaluMii Ha BHMJEO, HayyHble IyOIMKaLWu, CBEAEHUs 00
a’pOIMHAMUYECKON 3po3uH U AedopManusax BeuiecTsa, HHPpopManuio o 6onaunax B armocdepe, B
HacTosiell pabore aBTOp paccMaTpuBaeT ¢opmbl U Mopdosioruto Metaunuyeckux yactuy KII,
CBA3bIBas HUX C pa3pylIEHUEM MCXOJHOTO METEOPOUJHOro BellecTBa. lIpuHSAB mOJOXKEHUS
COBPEMEHHBIX TEOpUHl Jegopmanuy, IUIACTUYHOCTU CIUIOUIHBIX CpeA M MX HEpa3pbIBHOCTH,
WCKJIIOYAIONIeH pa3pbiB CIUIOMIHOCTH, aBTOPOM IPOBEACH TEKCTYPHBIH aHanu3 HM300pakeHuil c
BBIJICJICHUEM NTPUMUTHUBOB cpenn Metamndeckux vactul KII, Bcrpevaromuxcs B nanmerax KII,
HE COJAEpXallUX TEXHOI'CHHYIO IblIb. OTMETHUB HE YHHUKAJIBbHOCTb BBIIEJICHHBIX MPUMHUTHUBOB,
XapaKTepHBIX JUIsI aaua0aTHBIX BBICOKOCKOPOCTHBIX IIPOLECCOB, AaBTOpP JENaeT BHIBOJ O
xapakrepuctTuuHoct popm u Mopdornorun meraumyeckux yactur, KII. XapakrepucTHuHOCTH
¢dopm u Mopdosiorun Metasundeckux yactul KII cBupeTenbCcTBYyeT 0 KpUTHUECKUX AedopMariusix
U JIECTPYKLMH HCXOJHOTO METEOpPOMIHOTO BemiecTBa B armocdepe 3emud, ¢ paspylieHHEM
UCXOJHOW CTPYKTYPBI M MOJIEKYJISIPHOTO COCTaBa, IPU COXPAHEHMM HCXOJHOIO 3JIEMEHTHOIO U
M30TOITHOT'O COCTAaBA.
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OINPEAEJEHHUE KAJIBIIMA 1 P35 110 MHTEHCUBHOCTH ITIOJIOC OKCH0OB B
OMUCCHUOHHOM CIIEKTPE KAIIEJIbHO-UCKPOBOI'O PA3PAIA

MaabuenkoBa A.A. ('’EOXH PAH)
malchenkova.anya@yandex.ru; tei.: 8 (904) 364 91 06
Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

AxTyanbpHas 3a/1a4a pa3BUTHS THAPOXUMHUECKUX TEXHOJIOTUI u3BieueHus P30 tpedyer 6omibmioro
KOJIMYECTBA M3MEPEHUN KOHUEHTpAIMil pacTBOPOB. ATOMHO-3MHCCUOHHBIA CIEKTPOMETP C
HMCTOYHMKOM Ha OCHOBE KarelibHO-ucKkpoBoro pazpsaa (KUP) mo3Bosiser npoBOAUTH 3KCIIPECCHOE
OTpe/ieNieHue METAJJIOB B KUAKUX MPoOax CO CIOXKHBIM MaTPUYHBIM COCTaBOM. JlJs yiydineHus
CXOIMMOCTM B AaTOMHOM CHEKTPOCKONMHU MCIOJB3YIOT METOJ TIOMOJOTHYECKUX JIMHUK. B
HacTosIeld paboTe MpeasoKeH aHaJOTHYHBIM MOAXO0J K MOJICKYJSPHBIM I10JI0OCAaM OKCHJIOB,
XapakTepHblXx it P30 W IEJ0YHO3EeMENbHBIX METAJUIOB, YTO IO3BOJIAET HCIOJIb30BAThH
KOMITAKTHBIM CIIEKTPOMETP HHU3KOro paspeuieHus. lIpennoskeHHas Bepcus MeToAa BHYTPEHHEIO
CTaHJapTa MCIOJIb30BaHAa JUIsl HEMEPEKPHIBAIOIINXCS MUKOB OKCUAHBIX MOJIOC Kaiblus (554 HM) u
cTpoHIus (680 HM), YTO CHU3WIO OTHOCUTENILHOE CTAaHAAPTHOE OTKIOHEHHE Sr Oosiee ueM B J1Ba
pasa u yIay4IInio JIMHEHHOCTh TPaJyuPOBOYHBIX 3aBUCUMOCTel. Takoi moaxon 3ppexTuBeH naxe
Juist uHTeHCHBHBIX 11010¢ ScO (607 M), YO (614 um). [Toka3zaHna BO3MOKHOCTB ONPEAEICHHS psia
P33 B kucnoTax ¥ KOHIEHTPUPOBAHHBIX KApOOHATHBIX PACTBOPAX Ha ypoBHE 1-5 mr/m.
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OPITAHMYECKHUE U CMEITAHHBIE PACTBOPUTEJIM B ATOMHO-OMNCCHOHHOM
AHAJIM3E HA KAIIEJIBHO-UCKPOBOM CIIEKTPOMETPE

MaabuenkoBa A.A., SIiros B.B. (F’EOXH PAH)
malchenkova.anya@yandex.ru; teim.: 8 (904) 364 91 06
Paboma evinonnena no coczadanuro 'EOXHU PAH

ATOMHO-3MHUCCHOHHBIA CHEKTPOMETP HAa OCHOBE KarelbHO-UCKpoBoro paspsna (KHUP) nozsomser
MIPOBOAMTH JKCIIPECCHBIN aHAU3 MUKPOJIUTPOBBIX MPOO pPacTBOPOB. YCTPONCTBO IMOJIE3HO MpHU
pa3paboTke TuUApoXUMHUECKOW TexHomoruu. KWP mnpumeHssim npu  HM3y4eHHH TPOLIECCOB
KHCJIOTHOTO BCKPBITHSI CEPIIEHTMHHUTA, MUHEPAJIOB JUTUSA U Jp. /1 ynaydmieHus aHaIUTHYECKUX
XapaKTepUCTHK B aTOMHOW CHEKTPOCKOIUU HEPEAKO HCHOJB3YIOT OpraHMYecKHe MOAM(DUKATOPHI.
s KUP 3¢ ¢hexTuBHBIMU OKa3aIKMCh IPOM3BOIHBIE OKHMCH STHJIEHA M IponuicHa, Majbie (1-5%)
N00aBKM KOTOPBIX MHOIOKPAaTHO YCWIMBAKOT JIMHMM METauIOB W YJY4YIIAlOT CXOAUMOCTh
MOBTOPHBIX H3MepeHMi. [Ipu BBICOKMX cCOEpkKaHUSAX OPraHUYECKUX IIOJIUMEPOB BO3MOXKHO
pacciiauBaHue, MPUYEeM OPraHWYECKYIO a3y MOKHO HEMOCPEICTBEHHO BBOAWTH B ¢aken KUP ¢
BBIUTPBIIIEM [0 YYBCTBUTEJIBHOCTH OTHOCHUTEIIBHO YHUCTO HEOPIaHMYECKUX PACTBOPOB. ITO
MO3BOJISIET COYETAaTh OSKCTPAKIMOHHOE KOHLEHTpUpoBaHHE C 3((EeKToM yCHIICHHS CHUTHaIa
OpraHnyeckoil 100aBkoil. B oTnenpHBIX clyyasx BO3MOXHO TaKKe aHATUTHYECKOE MPUMEHEHHE
KHP B 4nCcTO OpraHM4ecKOM pacTBOPUTENE; IIPU ITOM COYETAHUE DSHEPIUM DIIEKTPUYECKOIO
paspsla M XUMHUYECKOrO IUIAMEHHU YIY4YlIaeT YCJIOBHS OIpPEAENICHUs TPYIHOATOMHU3UPYEMBIX
METAJLIOB.
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I'EOXUMHNYECKHNE KOPHU U DHEPT'ETUKA METABOJIM3MA

Mapakymes C.A. (QUI] ITX® u MX PAH)
shukaram@yandex.ru; rex.: 8 (909) 683 10 00

Cpena TOIBOIHBIX THAPOTEPMAIBbHBIX HCTOYHUKOB, Oorartas Bomopoaom (Hz2), cepoBomopomom
(H2S) m HeopraHMYeCKMMH COCAMHCHUSAMH YIJIEpPOJAa, PAacCMaTPUBACTCS KaK BEPOSTHOE MECTO
CHUHTE3a M CaMOOpPraHU3allMU TMEPBLIX OPTaHWYECKUX COCIUHEHUN TMPH 3apOKICHUU IKU3HU.
[lepBeiME  popMaMu JKM3HM B OTHX YCJIOBHUSX, IO-BUAMMOMY, CTald MHKPOOPTaHU3MBEI,
o0amaronye XeMoaBTOTPOMHBIM (XeMOIUTOTPOMHBIM) METAO0IM3MOM, UCTIONB3YIOINIMM KaueCTBE
UCTOYHMKA yraepojna yriekucnbli ra3  (CO2) M SHAOT€HHbIE UCTOYHMKHM  SHEPIHH.
broMuMeTndeckast peKOHCTPYKIIHUS PAaHHUX STANOB 3BOJIOIUH TTO3BOJIMIIA CBSA3aTh MIPOUCXOXKICHHE
YeThIpeX COBPEMEHHBIX OakTepualbHbiXx myTed ¢(ukcamun CO2 ¢ eIuHOW TeOXMMHYECKOU
aBTOKATAIUTUYECKON MPOTOMETA0OIMUECKON CeThio. TepMoanHAMHUECKH OOOCHOBAHO, YTO MOJ
BO3/ICHCTBHEM XMMHUYECKOTO MOTEHIMAIAa MOJICKYJISIPHOTO BOJIOPO/ia IPOUCXOTUT pa3eiicHHe dTOH
CeTH B IIEHTpax OW(ypKaluu Ha BBICOKOTIOTEHIIMAIBHBI M HU3KOMOTCHIIMAIBHBIA PEIOKC-
Kimactepbl.  Pa3BuBasich B CBOMX  TEPMOJMHAMUYECKH  YCTOMYUBBIX  PEIOKC-apeanax
THUIPOTEPMAIBHBIX CHUCTEM, 3TH KJIacTepbl CHOPMUPOBAIM COOCTBEHHBIE MEXAaHU3MBI (DUKCAIMH
CO2, xoTopple crTanu MeTadoInYecKuM (YyHIaMEHTOM 3apOXKAAIOIIUXCS — OaKTepHUaIbHBIX
COOOIIECTB M JIpaiiBEpOM HX MOCIEI0BATEIHHOMN IBOJIOIHMH: OT XEMOJIUTOTPODUU K aHOKCUTCHHOU
dboTomuroTpodur W, HAKOHEIN, K OKCUTEHHOMY (OTOCHHTE3y — (POTOaBTOTpO(dHH, TMOIHOCTHIO
HE3aBUCHUMOM OT SHEPTHH YHIOTEHHOTO BOJOPO/IA.
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SKCITEPUMEHTAJIBHOE U3YUEHUE KOHBEKIIWU Se(1V) B BEHTOHUTE

MaprbinoB K.B., Boakos U.H., 3axaposa E.B. (UDXI PAH)
markOs@mail.ru; Tem.: 8 (985) 777 59 43

I'munucTeie GapbepHbIe MaTEpHAIBI U PHIXJIbIE TIOPOJIbI, BMEIAoNIMe MyHKThI 3axopoHenus (I13) u
koHcepBauuu (IIK) pagmoaxtuBHbIX 0TX0#0B (PAO) mpeacraBistoT coOOil CBSI3HBIE NOPUCTHIE
Cpelbl, B KOTOPBIX NEPEHOC 3arps3HUTENICH MPOUCXOAUT 3a CYET KOHBEKUIUU B IOTOKE
(GUWIBTPYIOMIMXCST TOA3EMHBIX BOJA. XAapaKTEPUCTHKH IPOLECCOB KOHBEKTUBHOI'O MEpPEHOCa,
paccessHUST U 3aJCPKKU PATUOHYKIMAOB: aABEKIUH, Aucrnepcud, Auddysuu, copOum,
HEOOXOAUMBI JJIsl TIPOTHO3a PACIPOCTPAHEHUs 3arps3HEeHust U o0ocHoBaHus Oe3zomacHoctu 113 n
I[IK PAO. M3 skcnepuMeHTa B MPOTOYHOM KOJOHKE, MPOBEIACHHOTO METOJIOM CTallMOHAPHOU
¢unprparnuu 0.02 mmons/n BogHoro pactBopa Na2SeOs, onpenenena kpruBas BbIX0Jla CEJICHA Uyepe3
obpasel] GEHTOHMTa ¢ IIOTHOCTBIO ckeneTa pr—=1.21 r/cm® mpu nepenaje NaBieHHH KUIKOCTH B
obopaziie APx=500 xIla. Ilo pe3ynbpraraMm 3KCIEPHUMEHTa pPACCUUTAHBI: COPOLMOHHAS E€MKOCTh
Ci=0.14 wmr/r u xoddduuuent pacnpenenenus Kg=94 cm®r mna cemena na OGenToHuTe,
koo duiment punprparun Ke=2.6-10"! m/c u ckopocts motoka r=3.2-107 m/c a1 mopucTocT
€=0.55, k03pGUIIMEHT THAPOAMHAMHUYECKON IHUCIIEPCUU Di=5.1-10% cm%c u MPOAOJIbHAS
mucniepenst SL=1.5-10" m npu 2ddexTuBHOM Koo duumente nuddysun cenena De=1-10" cm?/c.
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ITOBBIIIEHHBIE COAEPKAHMA ME/IN 1 CEPEBPA B POJJOHAYAJIBHBIX PACIVIABAX
TOJIBAYMHCKOI'O IOJIA (KAMYATKA) ITO CPABHEHUIO C BA3AJIbTAMU
CPEJMHHO-OKEAHNYECKHUX XPEBTOB KAK CBUJIETEJIbCTBO OKMCJIEHHBIX
YCJIOBUU IIJIABJIEHUS U TIPUBHOCA CEPEBPA B OCTPOBO/YXKHYIO MAHTUIO

Mmuponos H.JI. (FEOXH PAH), Iloptasirun M.B. (GEOMAR, Kiel, Germany)
nmironov@geokhi.ru; rexn.: 8 (915) 438 20 60

Hccnedosanue nposedeno 6 pamkax eocyoapcmeennozo 3adanus I EOXU PAH (npoepamma Ne
FMMZ-2024-0042)

Jisa pemieHus Bormpoca 00 HCXOJHOM COAEpX aHUM Menu U cepedpa B pOAOHAYAIBHBIX
OCTPOBOJY’KHBIX Marmax ObUTH M3Y4YE€HBI PACIUIaBHBIC BKIIOYCHUS B OJIMBUHE ByJKaHa Tonbauyuk,
KamyaTka u mpoBeeHO UX cpaBHeHHE ¢ 0a3anbTamMu cpeauHHO-okeaHnndeckux xpeoToB (bCOX).
Crexna BrIOYeHHH Obutn mpoaHanu3upoBanbl MetogoM LA-ICPMS (r. Kums, I'epmanus).
Conepxxkanmst meau (r/T) m cepebpa (Mr/t) mns pacrmaBoB Tonbaunka m BCOX cocraBmiu:
Cu(T)=95-135, ~115 (B cpennem); Cu(COX)=65-105, ~85 r/1; Ag(T)=29-68, ~ 50; Ag(COX)=17-
29, ~25 wr/t. IlpoBeneHHOE T'€OXMMHUYECKOE MOJCIMPOBAHHUE I10KA3aj0, YTO OOOTraIlieHHOCTh
KaMUYaTCKUX MarM MeJbl0 MOXET ObITh OOBSICHEHA TUIABICHUEM OCTPOBOAYXHOW MaHTHUU TpU
oonee oxuciaeHHbIX yciaoBusax (fO2~QFM+1.2) wem mis 06azamproB COX (~QFM), a nmusa
0O0BSICHEHUS BRICOKMX KOHIIEHTpanui cepedpa HEo0X0AuMo 2X-KpaTHOe o0oramieHine MaHTUHHOTO
HMCTOYHUKA 3TUM MeETauioM. BO3MOXXHBIM MEXaHM3MOM TaKoro oOOTalieHHs SBISETCS MPUBHOC
cepeOpa B cocTaBe CYOAYKIIMOHHBIX (DIFOUIOB/pACIIaBOB, OTIEISIFONIMXCS OT THXOOKEAHCKOMH
OKEaHWYeCKOH TUTUTHI MPH ee morpyskeHnu noj Kamyatky. [ToirydeHHbIC TaHHBIC CBHIETEIIBCTBYIOT
0 OoJee BBICOKOM PYJIHOM IMOTEHIIMANE HAACYOIYKIIMOHHBIX OCTPOBOAYXKHBIX MarM JAJisi MEIU U
cepeOpa, U BEPOSITHO APYTrUX OJaropoAHBIX METAJUIOB IO CPAaBHEHHIO ¢ 0azajbTaMH CpPEIUHHO-
OKEaHMYECKHUX XpeOTOB.
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PA3JIOKEHHME I'OPHBIX ITOPOJ CMECBHIO CYJIb®ATA U BUOTOPUJIA AMMOHUIA
JUIA DJIEMEHTHOI'O AHAJIM3A METOJJAMU UCIT-ASC 1 UCII-MC

Moauanos B.IL. (/[BI'H /IBO PAH), MeankoB M.A., UBanuukoB C.U. (UX /IBO PAH)
vpmol@mail.ru; ren.: 8 (914) 734 63 65

Paboma evinonnena npu punancosoii noodepoicke Poccuiickoz2o nayunozo ¢oroa,
npoexm Ne 23-17-00093 (https://rscf.ru/project/23-17-00093)

PaspabotaH u BaMAMPOBAaH HOBBIN METOJI MTPOOONIOIOTOBKH CHIIMKATHBIX M KAPOOHATHBIX TOPHBIX
MOPOJ /7S TIOCIICAYIOIIETO JIEMEHTHOTO aHAJIN3a, OCHOBAHHBINM Ha TOJIHOM Pa3JIoKEHUH HABECKU
cmechio cyibdata ((NH4)2SOs) u 6udropuna (NH«HF2) ammonus npu narpeBanuu a0 350 °C c
MOCTIEIYIOIUM  PAacTBOPEHHEM NPOIYKTOB pEAaKIMW B pPa30aBICHHOM a30THOH KHUCIOTE.
D¢ dexkTuBHOCT, METOJAa TMOATBEPXKICHA Ha CTAaHIAPTHBIX 00paslaX pa3jIMyHOrO TEeHe3Huca |
cocraBa: meramopdrueckom cianie (CCJI-1), uzBecrkoBoM uie (CO-3) u xene3omapranieBoi
koukpenuu (NOD-A-1).
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KIIMHOHMUPOKCEHbBI U3 KAMA®YI'M'TOB BYJIKAHUYECKOI'O I1IOJIA1 BYHBAPYT'YPY
(BOCTOYHO-A®PUKAHCKUU PUDT)

MypasbseBa H.C. (F'EOXH PAH), Cumaxkuun C.I'. (A® ®THAH PAH),
Cenun B.I'. ("EOXH PAH)

natash@geokhi.ru; Temn.: 8 (495) 939 78 30

Paboma evinonnena no coczaoanuro ' EOXU PAH

B pabGote BriepBrie oxapakTepu3zoBaH MukpoanemeHTHbI (Cr, Rb, Sr, Zr, Ba, Ce, Sm, Gd, Er, Yb,
Hf, U, Th, Lu, Dy, Eu, Nd, La) cocraB KIMHONHUPOKCECHOB BKPAIUICHHUKOB U KCCHOJHUTOB W3
YJIBTPAKAIMEBBIX MTOPOJ] BYJIKAHUYECKOTO 1oisi ByHbsipyrypy npoBuniuu Topo-Ankosne BocTouno-
Adpukanckoro pudta. bputo mokazaHo, UYTO COIEpKaHWE DJIEMEHTOB TpUMeced B
KJIMHOIIMPOKCEHAX W3 OTIEIbHBIX BYJIKAHOB B IIpejeliax BYJIKAaHUYECKOTO NoJii ByHbBIpyrypy
pasnuyaercs: KIMHONMHMPOKCEHBI KpaTepa Hptonry oOoramensr Zr (mo ~1000 wmxkr/r), a
KJIMHOTIUPOKCEeHbI Kpatepa Kazumupo oboramenst Nb (10 ~30 Mkr/r). Ha ocHOBaHMM TOJTyYEHHBIX
pE3yNBTATOB CJENAaHbl BBIBOABI 00 YCIIOBUSX 00pa3oBaHUS KIMHONMUPOKCEHOB, Pa3HuYUiX B
COCTaB€ HWCTOYHMKOB KaMa(yrHTOBBIX MarM, a TaKXKe pPa3jJu4HbIX THUIAX MAaHTUHHOTO
METacoMaro3a B Mpe/eNiax eIMHOTO BYJTKAHUIECKOTO MOJIS.


mailto:natash@geokhi.ru
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HE3HIZ-COI[EP2KAH1HE BOPOCHMJIMKATHBIE CTEKJIA: CIIEKTPOCKOIINA KPC 1
TEPMUYECKNHN AHAJIN3

HeBoauna JILA., Kopoaesa O.H. (FOY ®HI] Mul” YpO PAH)
lanevolina@yandex.ru;

Hccnedosanue svinonneno 3a cuem epanma Poccutickoeo Hayunoeo gponoa Ne 25-17-20015,
https://rscf.ru/project/25-17-20015/

Paborta mocBsieHa aHaNW3y B3aUMOCBS3H TEPMHUYECKHUX CBOMCTB OOPOCHIIMKATHBIX CTEKON C
JAHHBIMU O CTPYKTYpE, OCHOBAaHHBIMH Ha MOJEIIMPOBAHUH CIIEKTPOB KOMOMHAIIMOHHOTO PACCESHUS
ceera (KPC). B umccienoBaHbl HECKOJIBKO JIMHEEK MHOTOKOMITOHEHTHBIX OOpPOCHIMKATHBIX
cTekon mpu m3MeHeHuw cojepxanus Cs20. Jlnsg Bcex CTEKONA OBUIM BBITOJHEHBI HW3MEPEHUS
muddepennmanbHo-TepMudeckoro ananusa (JATA) u TepmorpaBumerpudeckoro ananuza (TT'A) B
temneparypHoM uHtepBaie 30-1000°C u ompeneneHsl TeMIepaTypbl TEPMHUYECKHUX IPOLIECCOB:
CTCKJIOBAHMS, KPHUCTALIM3AIMK, IUIABJICHUS. METOJOM CIEKTPOCKOIMH KOMOWHAIIHOHHOTO
paccesiHusI CBeTa MPOBEACHO YTOUHEHHE CTPYKTYPhI OJMMKHEr0 U CPEIHEro MOpsAKa UCCIEAYEMBIX
crekoi. Pasnmoxkenue criekrpoB KPC Ha cynepno3uiuio mojioc mo3BOJIMIO BRISIBUTH OCOOCHHOCTH
(bopMHUpOBaHUS CTPYKTYPHBIX €AWHUI] U UX TPYNIHUPOBOK MPU YBEIHMUYCHHH JOJIH OKCHIA IE3Us B
crekiie. B pesynbprare MccielnoBaHHS YCTAHOBJICHBI 3aKOHOMEPHOCTH HM3MEHEHHS TeMIepaTypbl
CTEKJIOBaHMSA OT KOHIIGHTPALMH ONPEACICHHbIX CTPYKTYPHBIX TPYIIHPOBOK, a TaKke B
cootBeTcTBUM ¢ JaHHbIMU JITA ompenerneHa BeposSTHOCTh (POPMUPOBAHHS KPUCTAILTHYECKON (a3bl
IIPU TEMIIEPATypPHOM BO3ICHCTBUH HA CTEKIIO B 3aBUCUMOCTH OT COJIEP)KaHHsI B HEM OKCHA LE3Usl.


mailto:lanevolina@yandex.
https://rscf.ru/project/25-17-20015/
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IMPOYHOCTD U PA3SPYIIEHUE CTEKOJI KAMEHHBIX METEOPUTOB I10 JAHHBIM
NCIIBITAHUA OBPA3IIOB B OGbEMHOM 1 O/JTHOOCHOM CXXATUUN

Huxkutun C.M. (000 «JIC-KAM»), Ckpunuuk A (FEOXH PAH)
archont@mail.ru; ren.: 8 (916) 438 89 39

Crnenpl SBOJIIOLIMM BHE3EMHOTO BEIIECTBA, HaOJIOaeMble MPU MUHEPAIOTO-MeTporpapuieckoM
WCCIIeIOBAaHUM 00pa3oB ()parMEHTOB METCOPUTOB, BO MHOTOM OOHApYy>KHMBAIOTCS Onaromaps
MacmTabHOMY MOAOOUIO MPOLIECCOB pa3pyLICHUs] METEOPOUIOB Ha 3eMiie U B KOCMOCe. DIIEeMEHThI
neQeKTHON CTPYKTYpbI, XapaKTepHbIC ISl pacIUIaBHOW cTaaud (HOpMUPOBAHHUS KOCMUYECKHX Tell
HaOJI0/Ial0TCA B CTPYKTYpEe B3aMMOOTHOIICHHM XOHAP U MaTpullbl. Komau3uu ynapHbIX COOBITUN
OTPaXKAIOTCSI B CTPOSHUH OOJIOMKOB XOHJIP CEThIO TPEIIMH U MPOXKHUIKOB U MOTYT OBITh BBISBICHBI
Onarojapsi HaJIMYUIO B MX COCTaBe CTEKIIIHHOM (a3bl, KOTOpas, 001a1asi CKIOHHOCTBIO K XPYIIKOMY
pa3pylIeHUI0, BO MHOTOM CIOCOOCTBYET peau3alliil «B3PBIBHBIX» IPOLIECCOB aTMOC(EPHOro
npobnieHus: XOHAPUTOB. Pe3ynpTaThl ucciieqoBaHus (PU3UKO-MEXaHUYECKUX CBOMCTB 00pa3IoB
BYJIKAHMYECKOTO CTekja (oOcuauan, ApMEHHs)) M TPOJYKTOB CTEKISIHHOTO MPOU3BOJCTBA,
BBIMIOJIHEHHBIE 10 METOJUKE, paHee TMPUMEHSEMOM s HUCCIIEeIOBaHMI MPOYHOCTHBIX U
nedopmaroHHbix napameTpoB MeteoputoB Llapes, Ghubara 1 SAUH-001, mo3BostOT OLEHUTH
OCOOCHHOCTH TIOBEJICHUSI CTEKOJI B CTECHEHHBIX YCIOBUSX OJHOOCHOTO U OOBEMHOIO CHKAaTHS.
bnaronapst MCHONB30BAHUIO COBPEMEHHBIX MCIBITATENBHBIX MAIIMH C CEPBOIPHUBOAOM YAAJIOCH
OLICHUTH MapaMeTphl Kak J0 MPeAeIbHOr0, TaK U 3alpeeIbHOTO MOBEICHUs CTEKOJ B JHaNa3oHe
6okoBoro cxatus 5-35 Mlla. MHTepnperanusi mosydyeHHBIX JaHHBIX, BBIIOJHEHHAs HAa OCHOBE
CpaBHEHHsI OCOOCHHOCTEH XMMHUYECKOTO W MHHEPAJOTHYECKOTO COCTaBa OOpaslloB IO JTaHHBIM
ONITUYECKOHN M 3JEKTPOHHOM MHUKPOCKOIHUHM METOJaMH TMO3JIEMEHTHOTO KapTUPOBaHMs, MMO3BOJIMIIA
OILIEHUTH POJIb TA30BO-KUAKUX BKIIOUEHHH B HEOIHOPOJHOCTH HANPSHKEHHO=IE()OPMHUPOBAHHOTO
COCTOAIHUSL cTeksa. Kpome Toro, aHanmu3 JIOKalIM3allMU CTEKISHHOM a3bl, C ydeToM eé
KOHIICHTPAIIMU W PACHPOCTPAHEHHOCTH B XOHIPAaX W MATPHIIE, MMO3BOJWI TPOIECCOB Pa3BHUTHUS
OYaroBbIX MEXaHU3MOB Pa3pyIICHUS KAMEHHBIX METEOPHUTOB.
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OKCHEPMMEHTAJIbBHOE MOJEJIMPOBAHHUE B3AUMOJIEMICTBUSI MAHTUMHBIX
IIOPOJ] C OBOT' ALIEHHBIMU CEPOU ®JIFOUJIAMMU ITPU 6,3 T'Tla u 1150-1450 °C

Hosocenos U. /1., Haassauos FO.H. (MI'M CO PAH, I'T® HI'Y)
novoselovid@igm.nsc.ru; Ten.: 8 (953) 889 14 33

Hccnedosanue svinonneno 3a cuém epanma Poccutickoeo Hayunoeo gonoa Ne 24-77-10006,
http://rscf.ru/project/24-77-10006/

MetacoMaro3 ¢ y4yacTHeM S-cojaep:KamluxX (QIIIOHI0B/paciyiaBOB MOKET HrpaTh CYIIECTBEHHYIO
pOJb B SBOJIIOLMHU TIIYOMHHBIX MOPOJ, YTO MOJATBEPXKAAIOT HAXOAKH BKIIOYCHUH CyIb(UIOB H
cynp(haTroB B anMaszax. OKCHEPUMEHTAJIbHOE MOJICIMPOBAHUE TPOIECCOB B3aUMOJCHCTBUS
MaHTUUHBIX MOpoA (MEPUIOTUTA M AKIOTUTA) ¢ OOOTANIEHHBIMHU cepol (IIOMAaMH MPOBEICHO B
CUCTEMaXx JIEPLOJIUT-Cepa-yriiepo/l, JIEPLOIUT-aHTHIPUT-YTIEPO, SKIOTUT-Cepa-yIriiepol, SKIOTUT-
anruaput-yraepon npu P = 6,3 I'Tla, T = 1150-1450 °C ¢ ucnonp3oBaHrueM anmapaTrypbl BBICOKOTO
nasieHus «paspestas chepa» (BAPC) B rpadUTOBBIX U MIIATHHOBBIX AMITYJIAX.

[Ipu B3auMOEWCTBUM DKIIOTUTA W JIEPIOIUTA ¢ OOOTAMEHHBIMUA Cepoi (hIIOMIaMHU TPOUCXOIST
pacTBOpEHHE U MEPEKPUCTAIUIM3ALMUSA CUJIIMKATOB, MX Cyibbuauzamus U kKapOoHartuzamus. B
SKJIOTMTOBON aCCOLMAIMH TOSABIISIIOTCS KOICUT, KapOOHAThI, KAPOOHATHO-CHIIMKATHBINA paciiiaB U
cynbduaHas ¢dasza (MUPUT, TUPPOTUH JUOO paciuiaB). B yepronuToBol cHCTeME YCTaHOBJIECHO
(dbopMHUpOBaHHE MUPOKCEHOB, MarHe3uTa, [OJOMHUTA, TMHUPHUTA, NHPPOTHHA, KapOOHATHO-
CWJIMKAaTHOTO U CyJIb(UIHOTO pacIUiaBOB. YCTAHOBJCHbl HWHAMKATOPHBbIE MpPHU3HAKU — S-
MeTacoMaro3a CHJIMKATHBIX MOpPOJ MaHTHUHU: MOHWXEHHBbIe conepxanus FeO B mepudepudeckux
30HaX WMHAMBHUAOB CHWJIMKATOB M Cylb(uAHbIE BKIOueHus. Kpucramibl anmasa B 3KCIEepUMEHTaX
MOJIBEPTHYTHl PACTBOPEHHIO ¢ 0Opa3oBaHUEM SIMOK TpaBiIeHHS B (opMe MPsIMOYTOJBHUKOB Ha
{100} u HeraTuBHBIX TpUroHoB Ha {111}.


mailto:novoselovid@igm.nsc.ru
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TEPMOJIMHAMMWYECKUE CBOMCTBA BAPUCLIUTA AIPO4-2H20

Oropoposa JLIL. (2eon. ¢p-m MT'Y), I'punenxo ¥O.[. (ceon. ¢p-m MT'Y,
Mun. myzeit um. A.E. @epcmana PAH), Buracuna M.®. (ceon. ¢p-m MT'Y),
Kamunwok LA, (xum. ¢p-m MT'Y)

logor48@mail.ru; Tem.: 8 (495) 939 49 64

[IpoBeneHo (U3MKO-XMMHUYECKOE HCCIEOBaHUE Bapucuura u3 wMectopoxiaeHus Capoi-Cait
(Vneitayckas obmacth, Kazaxcran), oOpasyroiero CKpbITOKpUCTauindeckue (apdopoBugHbIe
arperaTbl OJieHO-3eIeHOr0 IBeTa. Bapuciurt npexacrasien mnonutunom 20 «Messbach-typey,
mapaMeTpsl poMOHMYecKoil sneMeHTapHOU sueiikm: a = 9.8971(18)A, b = 9.664(3)A, ¢ =
17.184(4)A. Bapucuur usydeH MeTOJaMHU 3IEKTPOHHO-30HI0BOr0 MuKpoaHanusa, UK, KP, DIIP
CIEKTPOCKOIIMM W TEPMOTPaBUMETPHH. METOIOM  BBICOKOTEMIIEPATYpHOH  pacIuiaBHON
KaJIOPUMETPUN PAaCTBOPEHUS Ha MUKpOKajopuMmerpe KanbBe onpenenena sHTaIbIUs 00pa3oBaHUs
n3 sneMeHtoB Bapucnurta (—2361.0 £ 4.2 x/[x/Monb). OLEHEHO 3HAYEHHE €ro CTaHAapTHOMN
SHTPONHUH U paccuyWTaHa BenuuuHa dHepruu ['mb0ca obpazoBanus (169.5 JIx/(monbK) u — 2129.4
+ 4.2 xJIx/Moab cooTBeTCTBeHHO). C HCIOIB30BAaHUEM TIOJYYCHHBIX B HACTOSIIEM UCCIIEIOBAHHH
TEPMOJIMHAMMYECKUX KOHCTAHT [UIi BAapUCIMTA MPOBEACH pacueT YCIOBUH BO3MOXKHOTO
PaBHOBECHOTO 0OPa30BaHMs BAPUCIUTA B IPUPOAHKIX yciaoBusx mo peakuun: Al(OH)s + (HPO4)?~
+2 H* = AIPOs2H20 + H20. C pocToM KHCIOTHOCTH PACTBOPOB MOMKET TPOUCXOIUTH
oOpasoBanue BaBeIMTa 3a cuer Bapucuuta 1mo peakmuu AlPOs4-2H20 + 2 AI(OH)s + 2 H™ +
(HPO4)* = Al3(PO4)2(OH)3-5H20. PaccunTannoe 3Hauenus sHeprun ['n66ca AG®(298.15 K) mns
sToi peakuu (—262.0 k[x).
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TEPMUYECKOE U TEPMOXUMHNYECKOE U3YYEHUE ®TOPBABEJIVIMTA

Oropoposa JLIL. (2eon. ¢p-m MT'Y), I'puuenxo ¥O.[. (ceon. ¢p-m MT'Y,
Mun. myzeit um. A.E. @epcmana PAH), Buracuna M.®. (ceon. ¢p-m MT'Y),
Kamunwok LA, (xum. ¢p-m MT'Y)

logord8@mail.ru; Tem.: 8 (495) 939 13 49

Tepmuueckoe mosenenue ¢ropaBeiwiura Al3(PO4)2.1(OH)1.9F08:5.5H20 (Vabitayckas o6iactp,
Kazaxcran) mpu nHarpeBanmu g0 1=1100°C wum3ydeno Ha ycranoBke Mettler Toledo TGA2
(IIBeiitiapusi) B TUHAMHYSCKOM PEXHME CO CKOpocThio HarpeBa 10°C/MHH M C BKIIOYCHHEM
uzorepmuueckoro cermenra npu 120°C (t=2uac) 11 BbISBICHHS KOJIMYECTBA aJCOPOMPOBAHHON
BoAbl. Jlns WccrenoBaHMS MeXaHW3Ma JCTUApATAllii U JETUIPOKCHIUPOBaHUS (HTOPBABEIUIMTA
npoBeAeHo u3ydeHue merogoMm MK-crmekTpockomuu mpoaykToB HarpeBanus ooOpasma g0 300°C,
800°C m 1330°C. B CcOOTBETCTBMM C NOJIYUYEHHBIMU pPE3yJbTaTaMH U C yUETOM JIMTEPATYPHBIX
JMaHHBIX ~TEPMHUYECKOE pa3iokeHHe (TOpBABEIUIUTA MOXKET ObITh ONHCAHO peaKlUeH:
Al3(PO4)2(OH)2F-5H20=6AI(PO4)+Al203+AlF31+18H207.  MeTogoM  BBICOKOTEMIIEPATYPHOM
pacIuiaBHOM KaJOpUMETPUU pacTBOpeHHUs Ha Mukpokanopumerpe Kanbse (Dpanius) omnpeneneHa
SHTANIBIUS O0pa3oBaHMs M3 JJIEMEHTOB H3ydeHHOro QropBaBewuTa (—6606+£12 x/[k/MOmb).
OneHeHO 3Ha4YeHHE €ero CTaHAApTHOW HHTPONHMM U paccyUTaHa BenuuMHa HHepruu [ubOca
obpazoBanus (483.4 JIx/(Mons'K) m —5941£12 kJ[x/Momb coOTBEeTCTBEHHO). OIleHEHBI
TEPMOJMHAMHYECKHE  KOHCTAHTHI ~ KOHEYHBIX  WIEHOB  HM30MOpPGHOM  cepuM  BaBEJUIUT
Al3(PO4)2(0OH)3-5H20—-¢TopBaBemur  Al3(PO4)2(OH)2F-5H20:  AfH%I(298.15 K)=—6328+12 wu
—6435+12 xJx/Monb, S°(298.15 K)=464.3 u 463.0 Jix/(Momb K), AiG%(298.15 K)=—5674+12 u
—5801+£12 x/[>x/MOJIb COOTBETCTBEHHO.
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TEPMOJIMHAMWYECKUE CBOMCTBA MYPMAHUTA U KAJIBLIUIOMYPMAHUTA

Oropoposa JLIL. (2eon. ¢p-m MT'Y), I'puuenxo ¥O.[. (ceon. ¢p-m MT'Y,

Mun. myzeit um. A.E. @epcmana PAH), Buracuna M.®., Kcenodonros [.A. (ceon. ¢p-m MI'Y),
Kamunwk [A.A. (xum. ¢p-m MTI'Y)

logord8@mail.ru; tem.: 8 (495) 939 13 49

OOpasenr MypMaHHUTa W3 MICIIOYHBIX MerMaTUTOB . AsuryaiiB (JIoBo3epckuit maccuB, Kombckuit
MOJIyOCTPOB) HM3y4YeH MeToJaMu TMopomkoBor pentreHorpaduu, HUK- u KP-cnexrpockomnuw,
TEPMOTPABUMETPUYECKOTO M 3JEKTPOHHO-30HI0BOTO aHANM30B. PaccuMTaHHas sMIHMpUYecKas
dhopmyna

Naz 3Cao.3Ko.100.3)54.0(Tiz.1Nbo.3Zro.1Mno.3Fe*0.2)54.0[Si207]203(Fo.3(OH)0.400.3)x1.0-4.3H20
COOTBETCTBYET IMPOMEKYTOUYHOMY WiIeHy H30MOpPGHOM Cepuu MYypPMaHUT — KaJbLIUOMYPMAaHHT.
TlosyueHbl HapaMeTphl 3IEMEHTAPHOI sueiiku uccaenoBaHHoro Mypmanura: a = 5.379(15) A, b =
7.088(24) A, ¢ =12.222(34) A, 0. = 94.183(7)°, B = 107.721(9)°, y = 89.874(6)°, V = 442.60(86) A3,
Meronom BBICOKOTEMIIEPATYPHOMI pacIuiaBHON KaJIOpUMETPUU pacTBOpeHUs Ha
MuKpokanopumerpe KanpBe BhepBble ompeneieHa OSHTaJIbOUS 00pa3oBaHUs U3 DJIEMEHTOB
n3zydeHHoro mypmanuta (—9788 + 19 k/[x/monp). OneHeHo 3HaYeHne ero CTaHAapTHON SHTPOIUU
MW paccuuTaHa BeiauvmHA 3Hepruu ['mbOca obpazoBanus (670.4 x/(monp'K) m — 9015 [1 19
k/[x/Monb  cooTrBeTcTBeHHO). OlLeHEHBI TEPMOAMHAMUYECKHE KOHCTAHTHI KOHEYHBIX UJICHOB
n3oMophHOI cepuu MypMaHUT NasTia[Si207]204-4H20 - KaJIbLIUIOMYPMaHUT
CaNaTis[Si207]203(0H)-4H20: AtH°(298.15 K) = —9794 + 18 u —9744 + 18 x/Ix/Monb; S°(298.15
K) = 659.3 u 607.8 Jx/(moms-K); AiG%(298.15 K) =—9041 + 18 m —8990 + 18 xJx/MoIb
COOTBETCTBEHHO.
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[MPUMEHEHUE METOJIOB JJUCTAHLIMOHHOT' O 30HANPOBAHN A J1JIs1
NCCJIEJOBAHUSA ®AKTOPOB MUT'PAITUN **'Cs

OxnaanukoB JI.A., Jlunnuk B.I'. (F'EOXH PAH)
DimOklad@yandex.ru

Jlyis OOIIMPHBIX TEPPUTOPUNA, TOABEPTIINXCS PAAHMOAKTUBHOMY 3apakeHuio B 20 Beke, 10 CHUX IOp
aKTyaJleH PaguoJIOTUYECKUN MOHUTOPUHT, BXKHYIO YaCTh KOTOPOTO COCTaBISET JAUCTAHIIMOHHOE
30HAMpoBaHME. Ha OCHOBe MaHHBIX a’poramMmacheMkd ='Cs, Ha3eMHOro mpo6oot6opa u
kocmudeckux muccuii LANDSAT u Copernicus (FABDEM) Obutn ncciaeioBaHbI 3aBUCHMOCTH
pacopeneneHus paauoue3us OT Ppa3luYHbIX JaHAma@THBIX (GaKTopoB, penbeda, KadecTBa
pacturensHoro mokpoBa (NDVI), nma mpumepe Oacceitna pexu Koctuma bBpsiHCKOW 06macTw.
OGHapy’KeH MOJIOKHUTEILHBI TPeH| MEKIy KauecTBOM OMOMacchl M akTHBHOCThIO 3'Cs, kak B
JIECHOM MAacCCHBE, TaK U B 1oJie. PaccMOTpEeHBI POIECChl MUTPAIIMH PAIUOLIE3HS B CBSI3U C 3pO3HEH
U BIUSHUE HA 3TOT IPOLECC PACTUTEIHHOTO MOKPOBA: MOATBEPXKACHO OTCYTCTBHE JIATEPaIbHOM
MUTpAIMY B JIECHOM JaHAmadTe u 3ameyieHne e B 1yroBoM. OlieHeHa CTeNeHb pa3MbiBa 3a 7 JIeT
MoCJie PaIMOAKTUBHBIX BBINAJCHUI HA pa3HBIX THUMax TeppuTopuu. [Ipeanoxkena maremaruyeckas
MOJieNIb CKJIOHOBOTO mepepactpeenenus 3’Cs Ha 0CHOBe MaTepHaNbHOTO GaNaHCca IPO3UOHHBIX U
reOXMMHYECKHX MpoleccoB. [loTeHnnanbHO, UCTIOIB30BaHHBIE B pa00OTe METOABI MPUMEHUMBI IS
OIICHKH pACHpEIeNICHUs IPYTHX D3JIEMEHTOB, BaXXHYK) YacTh B MHIPAMH KOTOPBIX HIPAIOT
9K30T€HHbIE TIPOLECCHI.
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OCOBEHHOCTH KPUCTAJIVIN3ALIMA BA3AJIBTOBOI'O PACITJIABA ITP YMEPEHHbBIX
JABJIEHUAX METAH-BOAOPOJHOI'O ®JITONJIA (IIPEJIBAPUTEJIBHBIE
PE3VJIBTATDI)

Ilepcuxos J.C., byxtusipos IL.I'. (UM PAH), Apanosuu JL.A. (MI'9M PAH),
Hlanomuukosa O.10., Cyaranos .M., Hexkpacos A.H. (UOM PAH)

persikov@iem.ac.ru; temn.: 8 (906) 768 89 68

Hcmounuxu ¢unancuposanus. Paboma evinonnena ¢ pamkax memovt HUP Ne FMUF-2022-0004
Hnuemumyma skcnepumenmanvrou munepanocuu um. akaoemuxa /[.C. Koparcunckoeo PAH u
eocyoapcmeennozo saoanus MI'EM PAH

Baxxasie mpobiemsl 1uddhepeHIupoBKY MarMel, 00pa3oBaHUsl CAMOPOIHBIX METAJUIOB M IMPOLIECCOB
o0Opa3oBaHMs pyAbl B 3¢MHOU KOpe BCE 4Yallle CBA3aHbI C AKTUBHBIM yYaCTHEM BOCCTAHOBJIIEHHOI'O
¢monna (Hz, CHs + H2). B oToii pabore monydeHbl HOBBIE SKCIIEPUMEHTAJbHBIC JAaHHBIC TI0
KPHCTaUIN3aIMH 6a3aIbTOBEIX PACcILIABOB MPH BEICOKUX Temmeparypax (1100-1250 “©) u naBnenun
BoccTanoBieHHoro ¢uronaa (10-100 MIIa), koTopbie MPOSCHSIOT BO3MOXKHYIO POJIb BOJOPOAA B
rporeccax, IpPOUCXOASIINX B 0a3aibTOBBIX paciljlaBaX B 3€MHON KOpBI U BO BpeMsl BYJIKaHU3Ma
IpU CHIBHO BOCCTAHOBMTENbHBIX ycmousx (f(O2) = 10* MIIa). B »skcmepumenTtax 110
KpUCTANIU3alMU ObIO YCTAHOBJIEHO, YTO COCTaBbl KPUCTAIOB (OJIMBUHOB, KIIMHOMHPOKCEHOB U
IUTarMOKJIa30B), 00pa30BaHHBIX B HKCHEPUMEHTE MO KPUCTAJUIM3ALUHM paciiiaBa MarHe3MalbHOI'O
6azanpTa mox nasieHueM ¢mounga (CHs + H2), OaM3KO COOTBETCTBYIOT COCTaBY KpPUCTALIOB
JaBOBBIX TIOTOKOB CEBEPHOTO MpOpbIBa ByJkaHa Tombauuk Ha KamuaTke. DTOT pe3yabTaT MOKHO
paccMaTpuBaTh KaK AKCIEPUMEHTAIbHOE MOATBEPXKICHUE yJacTHs BOCCTAHOBICHHOTO QuIonIa B
BYJIKAHUYECKOM IIpOILIECCe.
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«130XOPHBIN» METOJ] PACUETA TEPMOJMHAMUYECKNX CBOMCTB BOJIHBIX
NOHOB ITP1 BBICOKUX T 1 P

Inscynos A.B., Uepkacosa E.B. ('’EOXH PAH)
plyasunov@geokhi.ru; temn.: 8 (915) 328 26 74
Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

B nacrosmiee BpeMs pacuér sHepruii [ m66ca BOAHBIX HMOHOB MpU BBICOKMX I u P mpoBoguTtcs
nckimountenbHo o Mogenu HKF, koropas siBnsercs BapmanTom monenu bopna. [l KOHTpouis
JKelaTenbHa pa3padoTKa albTePHATHBHOTO CIIOCO0A BBIUMCIICHHI, HE UCTIONB3YIOMIETO (HhopMamu3M
mozaenmu bopHa. C 3To#l 1enpl0 MBI paboTaeM HaJ TaK Ha3bIBAEMOW «HM30XOPHOW» MOJENbIO, B
KOTOPOW TJIABHBIM KOPPEJSIUOHHBIM MapaMeTpoM I MOHA SBJISICTCS MapluaibHas MOJIbHAS
M30XOpHAs TEIUVIOEMKOCTh BOAHBIX MOHOB, Cv2. Ilokazano, uto mns noHa Cv2 npu TemiepaTypax
6onee 500 K nmpubnmkaeTcss K KOHCTaHTE, KOTOpasi HE 3aBUCUT OT TEMIIEpaTyphl U JABJICHHS, HO
0JIM3Ka K M30XOPHOM TEIIOEMKOCTH 3TOT0 MOHA B COCTOSIHMM HJeaibHOro raza. Ha sToif ocHoBe
MOTyYT OBITh paccuuTanbl sHeprun [ m66ca Boaubeix noHOB 70 1500 K u naBnenuit Brutots 1o 5 ['Tla.
[TokazaHbl IpuUMepbI coraacusi U, HA0OOPOT, HECOTTIACHsl, PACUETOB M0 «U30XOPHON» MOJETH U IO
moaenu HKEF.
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CUHTE3 U TEPMOJMHAMUYECKUE CBOMCTBA BUHAPHBIX COEVHEHUIA
IIJTATHUHBI

Moaorusinko H.A. (I'oc. Yuuesep. «/[yona»), Yapees A.A. (MM PAH, I'oc. Yuuesep. «/[yonay),
Twopun A.B. (MOHX PAH), UlkypastbeBa A.B. (I'oc. Ynueep. «/[yona»)

polot.nat@gmail.com; remn.: +7 (903) 110 10 98

Uccneoosanue e6xooum 6 HHUP ['ocyoapcmeennozco ynusepcumema «/{yona» «®Pazoevle
ouazpammul, HO8ble Gazvl U MePMOOUHAMUYECKUE CBOUCMBA COCOUHEHUL 8 OBOUHBIX U MPOUHBIX
cucmemax nauiaous, NAAmuHsl U pymeHus ¢ 01080M U CYPbMOU»

PaGota nocpsiiieHa U3y4eHUI0 TEPMOJAMHAMUYECKUX XapaKTEPUCTUK XaJbKOT€HUOB U THUKTHIOB
TUTATHHBI, OOJIBIITMHCTBO KOTOPBIX BCTPEUYACTCS B IPUPOJIEC B COCTABE PEAKUX MUHEPAJIOB.

Jlnst uiccnetoBaHus CHHTE3UPOBaHbl COOCTBEHHBIE 00pasisl (a3, oOpasyroniuecs B cucteMax Pt-S,
Pt-Se, Pt-Te, Pt-As, Pt-Sb. ITopoiiku moyiydeHbl METOJIOM «CYXOTO CHHTE3a» M3 MPOCTHIX BEIECTB,
CpelIHee BpeMs CHHTE3a COCTaBWJIO TpH Mecsma, Temmeparypa 350-750°C. Jlns oOpasmos
MPOBOJIMIIM TIEPBUYHYIO Xapakrepuszanuio, komOuHupys meroast POA u PCMA. C nomombio
KaJIOpUMETPUU H3ydYaidd TOJBKO T€ BEIEeCTBAa, aHAJIN3 KOTOPBIX MOKa3al OTCYTCTBHE MPHUMECHBIX
9JIEMEHTOB M IIOCTOPOHHUX (a3.

TepMmoaunamMuyeckue QYHKIUM Ui COCIMHEHUH IJIATHHBI PACCUMTHIBAIM HHTETPUPOBAHUEM
3aBUCHMOCTEH TEIJIOEMKOCTH IO pe3yjbTaTaM H3MEpPEHUN B IIUPOKOM HHTEPBAIC TEMIIEPATYp
merogamu AK u JICK. Jlns HekoTopsix (a3 m3obapHas TEIUIOEMKOCTh M aOCOIIOTHAS SHTPOIHUS
npu 298.15 K Obutn ompenenensl Boepsbie. Mcmonb3oBanue COOCTBEHHBIX U JIUTEPATYpPHBIX
JAHHBIX ITO3BOJIMIIO OIIPeICTUTh dHepruto [ mb0ca oOpa3oBanus TS psija BemecTs cuctem Pt-S, Pt-
Se, Pt-Te, Pt-As.
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BUOT'EOXUMHMNYECKUE ITPOLECCHI HA ITOBEPXHOCTHU ITOPO/I, OITPEAEJIAIOIIUE
MUI'PALIMIO YPAHA B BOJJOHOCHBIX 'OPM30HTAX

onosa HM. (H®X)3 PAH), CadponoB A.B. ('EOXHU PAH)
nm.popova.ipce.ras@gmail.com; texn.: 8 (905) 580 81 80

JlnmuTenpHasi OKCIUTyaTalus HA3eMHBIX ypaHOBBIX muiamMoxpaHwmn] PAQO, coOpyXeHHBIX B
cepenuHe XX BEKa, COMPOBOXKIACTCS JErpaJalueil WH)KEHEPHBIX O0apbepoB M MOCTYIJICHHUEM
KOMITIOHEHTOB TYJIBITBI B TIOJ3€MHBIE BOJIbI. MHTpaIus ypaHa B MOJI3EMHBIX BOJaX KOHTPOJIUPYETCS
COBOKYITHOCTBIO THJIPOT€OXUMHUYECKUX U OMOr€OXUMHUYECKUX (PAKTOPOB, MUHEPAIHHBIM COCTABOM
BMEIIAIONIMX TIOPOJ] BIMSHUEM MaKpOKOMIIOHEHTOB OTXOJO0B. [IpHBHOC HUTpAaTOB, Cyib(haToB U
aMMOHUSI MHAYLUPYET METa0OIMYECKYI0O AaKTUBHOCTh a0OpPUT€HHONW MHKPOQIOPHI, CIIOCOOCTBYS
M3MEHCHHIO T€OXMMHUYECKUX YCJIOBUH M MHHEPAJIBHOIO COCTaBa IMOPOJ, CIIOCOOHBIX OKAa3bIBATh
3HAYUTEIbHOE BHUMAHHE HA MUTPAIIUIO YpaHa.

B mpencraBneHHON paboTe ommMcaH MPOLECC MHKPOOHOTO OMOOOpacTaHHs MOPOJ] BOJOHOCHBIX
TOPU30HTOB, 0TOOpaHHBIX ¢ rryouH 10-20 M BOMm3u xpanunuima PAO AO «CXK». BwisBrneHs
OCHOBHBIC TPHYUHBI, ONPEACIAIONICe WHTCHCUBHOCTh OmooOpactanus. [IpuBeneHbl naHHBIC
M3MEHEHHS MUHEPAIBHOTO COCTaBa MOPO/] M U3MEHEHHSI IMMOOMIM3allMOHHON eMKOCTH ISl ypaHa.
[Tokazano, 4To MHKpOOHas KOJIOHHM3AIUsl yBelW4YuBaeT UMMoOmiIn3anuio ypana Ha 30-50% wu
CIOCOOCTBYET POCTY [IOJIM €ro MPOYHOCBSI3aHHBIX (opm. MmMmoOwmnm3amus o0yciaoBlIeHa
MIPEUMYIIECTBEHHO 00pa3oBaHueM CynbGUIOB JKene3a (MUPUT, MAKHMHABUT) M aMOP(HBIX
Kenezocoaepkanmx (a3 B pe3ysibTaTe pacCTBOPEHUS reTuTa U reMatuta. [lomyueHHble pe3ynbTaThl
COCTaBWJIM OCHOBY JIJISl pa3pabOTKH FeOXMMUYECKON MOETTN MUTPAIH YpaHa C y9eTOM OMOTeHHOU
TpaHcopMary BMEIAIOIeH Cpebl.
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TEPMOPEAKTHUBHBIE KOMIIO3UTBI HA OCHOBE UMHUTATOPA JIVHHOI'O I PYHTA 1
BUCMAJIEUMNIOB

IIxon T.Y., Ileckos I1.A., Byakartos L.II. (MI'TY um. H.3.baymana), YBaposa A.B.,
Caora E.H. ('EOXH PAH), Cropoxyk W.II. (MI'TY um. H.3.Baymana)

[TokazaHa mepcneKTUBHOCTh MPUMEHEHHUS OMCMAJCUMUIHBIX CMOJ B KAayeCTBE CBS3YIOLIETO IS
KOMITIO3UTHBIX MAaTE€pUajOB Ha OCHOBE JIYHHOTO TPYHTa C IEJIbI0 CO3JaHUsl CTPOUTEIIbHBIX
3aroTOBOK JIsl BO3BEJCHUS 3alIUTHBIX cOOpykeHuil Ha JlyHe. bucmanenMuapl 06nagatoT HU3KOU
BSI3KOCTBIO paciiaBa B HAYAbHOW CTaAUU MEpepadOTKH U (HOPMHPYIOT KECTKYHO TPEXMEPHYIO
CETKy Mociie oTBepkaeHusI. KOMITO3UThI HAa UX OCHOBE XapaKTEPU3YIOTCS BHICOKOM paJnaluOHHON
CTOMKOCTBIO, MOPO30CTOMKOCTBIO BIUIOTH JO KPHOIE€HHBIX TEMIIEpATyp, TEIJIOCTOUKOCTBIO 0
300°C.

B pabote uccnenoBanbl KOMIIO3UTHL HA OCHOBE uMHTaTopa peroiura «VI-75» (peuentypa TEOXU
PAH) ¢ conepxannem 6ucmaneumugHoro cpssytomiero (cocraB MI'TY um. H.D.baymana) 20 u 30
% Macc., MOJIy4eHHbIE METOJIOM TOpSIUEro mpeccoBaHus npu temmneparypax oT 150 mo 260 °C u
nasnenun 2-5 MIla. EcranoBneno, 4to matepuanbl 00amarOT IWIOTHOCTRIO 1,5-1,6 1/cM?,
tBepaocTeio 65—-80D mo Iopy, TemmonpoBoanocthio 0,600-0,690 Bt/m-K. Ilpounocts mpu
CKaTUM KOMIO3UTHBIX oOpasmoB jgocturaer 110-130 MIla B 3aBHCHMOCTH OT CTEICHH
HAIOJIHEHUS, YTO COMOCTABUMO C XapaKTEPUCTUKAMH TSDKEJIBIX OSTOHOB M MPEBBIIIACT TPEOOBAHUS
K TPOTUBOMETEOPUTHON 3amuTe. CTpyKTypa KOMIIO3UTOB XapaKTEepPH3yeTCs HEeMpephbIBHON
oJIMMEpHOH (ha3oit 1 OTCYTCTBHEM JeEKTOB HA TpaHuIle paznena das.

PazpaboTaHHbBIe KOMITO3UTHI COXPAHSIOT CTAOMIBLHOCTh CBOWMCTB B JHMarnazoHe Temreparyp ot —170
°C no +250 °C, 9To nmepeKphIBaeT YCIOBUS IKCILTyaTallMd Ha TyHHOU moBepXHOCTHU. [lomyuenHbie
pe3yabTaThl TOATBEPKIAIOT MEPCIIEKTUBHOCTH MCTIOIB30BAHUS OMCMAaIEMMUTHBIX KOMITO3UTOB JIJIS
aJJIMTUBHOTO TPOM3BOJICTBA W TOpsiuero (HOpMOBaHUS DIIEMEHTOB IYHHOH HH(PPACTPYKTYpPbI
HEMOCPEJACTBEHHO Ha MECTE CTPOUTENHLCTBA.
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COCTAB, CBOMCTBA U DBOJIIOLMSA OKCU-OTOPUJIOB HATPUS 1 HUOBUS TTIPU
BBICOKUX T P

Peabkun A.®@., HekpacoB A.H., Heperuna A.H., Ipox:kuna H.A. (MOM PAH)
redkin@iem.ac.ru ; ten.: 8 (496) 522 58 52
Paboma svinonnena ¢ pamxax 2oczaoanus UOM PAH (FMUF-2022-0002; FMUF-2022-0003)

DKcnepuMeHTalIbHBIC uccienoBanus B3aumoaeicTeus Nb20s ¢ 1 m NaF pacrBopamu mipu 7' = 680
— 800°C, p = 1 — 2 xbap, Co — CoO Oydepe mokazaiu, 4TO B XOJ€ XUMHYECKOW DPEAKIIHH
00pa3yroTcsi OKCHU-(OTOPHIBI HAaTpUs W HUOOMs, a caM pPacTBOP 3HAYUTENIBHO IOAKHCISAETCS.
[IpoayKTHI ONBITOB MPEICTABIEHBI KpUCTAIIIAMU, pasMepoM OT 2 10 100 MKM, KOTOpBIE, COTTIaCHO
XRD u RS wuccnenoBaHusM, COOTBETCTBYIOT NHUPOXJIOPONOJOOHBIM U IEPOBCKUTONOIOOHBIM
¢dazam. PaccMoTpeHO BIMSHUE TeMIIepaTyphl, NaBJICHUS U KHHETUKHA B3aUMOJICHCTBUS HA (popMmy U
CTPYKTYPY KPUCTAILIOB.
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MUKPODRJIEMEHTHOM COCTAB ®JIFOUJIOB, HAKOIJIEHUE JAHHBIX,
JETAJIM3ALINA

Poaxun M.B. (UTII3 PAH, HITHI' PAH), llynanosa C.A. (UITHI" PAH),

laiinanenox O.B. (UTII3 PAH), lllunaesa M.C. (K®Y)

rodkin@ipng.ru

Paboma evinonnena 6 pamkax niana pabom UTII3 PAH, KI'V u UITHI" PAH (mema FMME-2025-
0012 « DynoamenmanvbHulll 6A3UC UHHOBAYUOHHBIX, YUDPOBLIX MEXHOI02UL NPOSHO3d, NOUCKA,
PpazeedKu U 0C80eHUsl Hehme2a308biX pecypcos ((hyHoamenmanbHbvle, NOUCKOBble, NPUKIAOHDLE,
IKOHOMUYECKUE U MEHCOUCYUNTUHAPHDBLE ucciedosanus 0o 2030 2ooa)»

Metoa aHain3a KOPPETSIUOHHBIX CBS3€H MHUKPOIJIEMEHTHOTO COCTaBa (MIIOMIOB C THIIOBBIMU
XMMHUYECKHMHU COCTaBaMM BEPXHEH, cpeHell U HMXKHEHW KOpbl M OMOTHI pa3HOro THMA (pacTeHUs U
KUBOTHBIE, HA3eMHBIE U MOPCKHE) MOKa3an ceds mone3nsM u nHpopmaTuBHBIM. Ho panee, BBUay
HEJ0CTaTOYHOI'0 YHUCIIa MOJPOOHBIX aHanU30B MD, aHanu3 HoCWII 100anbHbIX Xapakrep. [lo mepe
HAKOIUICHHUS NaHHBIX s psga oOnacTeil MOsBISETCS BO3MOXKHOCTH IEpexoja Ha JAeTaJbHBIN
YPOBEHb OIUCAHHUSA, C PA3IMUEHUM XapaKTEPUCTUK OTIENbHBIX 001acTeil U aXke OTAEIbHBIX CBUT.
[IpuBoasATCS IpUMEpBl TAKOI'O PacCMOTPEHUs, B YaCTHOCTU AJis pailoHa Pomamkuno (TaTapcran).
Hakomnienre 00bEKTOB MCCIEI0BaHUS /I€1aeT MOTEHLIUAIBHO 3aTpeOOBAHHBIM CO3/IaHHE yI00HOIO
JOCTYIIHOTO CIOco0a peanu3allid TaKoro MeToja HccienoBaHus. MeTox peanu3oBaH B BUAE
OO0IIEJOCTYITHOTO IPOrPpaMMHOI0 KOMILIEKCa, KOTOPBIM IUIaHUpYeTCs K pa3MELICHUI0 Ha caiite
WITHI" PAH. Ilporpamma CrustBioCorr comocTaBinsieT XMMUYECKHI COCTaB MPOO C ITaJOHHBIMU
MOJIENISIMU KOHTUHEHTAJIbHOU KOPBI (BEPXHSISL, CPEAHSISI, HYKHSASA) U Pa3IMYHBIMU TPYIIIIaMU OMOTHI.
PaccunthiBatoTcss K03()(PUIMEHTH KOPPENSILMU, TMOTrPEIIHOCTh, CTATUCTUYECKas 3HAYMMOCTbD,
JAeTCs IIpeABApPUTENIbHASI HHTEPIIPETALUS PE3YIIBTATOB.
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OKCITEPUMEHTAJIBHOE UCCIIEAOBAHUME CTPYKTYPHOI'O ITOBEJJEHM A K-
KMMPUTA (KALSI:0s-H.0) 1 KOKUETABUTA (KALSI:Os) ITPU BBICOKOM JJABJIEHW
J0 20 T'TIA

Pomanenko A.B., Pamenko C.B., Kopcakos A.B. (MI'M CO PAH)
romanenko@igm.nsc.ru; ten.: +7 (913) 932 53 77
Paboma evinonnena npu noooepacke epanma PH® 18-17-00186

B pabote uccienoBaHo BIUSHUE MPUPOABI U MPUCYTCTBUS «TOCTEBBIX» MOJIEKYJ HAa T€OMETPHUIO
KPUCTAJUTMYECKUX CTPYKTYp K-KuMpuTa M KOKYETaBUTA, a TaK)Ke HA UX IOBEJICHHUE B YCIOBHUSIX
MOBBIIICHHBIX JaBiieHUd W temneparyp. [lokazano, yto nHammume wmosekyinsl H>O B monoctu
JBOMHOTO TETPAdAPUUIECKOTO CIIOS CTaOMnIM3upyeT CTpykTypy K-kumpura, mpenorBparias
TUTpUTOHATIbHOE UcKaxeHue Al/Si-kapkaca u  coxpaHsisi TeKCaroHaJbHYI0 CHUMMETPHIO
IMIECTUWICHHBIX  KoJiell. [Ipy TOBBIICHWHM MJaBIICHUS pasIudds MEXITy OC3BOJAHOH U
BOJOCOJIepKallel  (azaMu  yCHJIMBAIOTCSA: B KOKYETABUTE MPOUCXOAUT  JIOTOJIHHUTEIbHAS
nedopMmarusi Kapkaca, TOrja Kak CTpykrypa K-kKuMputa coOXpaHseT CUMMETPHUIO0 Olaromaps
ctabunmzupytoueit poiau H20. YcranoBieHo, 4To TemmepaTtypa yaajleHHs] «TOCTEBBIX» MOJIEKY U3
MOJIOCTEH CTPYKTYPBI 3aBUCUT OT MX Hpupoasl u paznuuaercs st H:O u Na. [lokazano, yto
«TOCTEBbBIE» MOJIEKYJIbI BHIMOJIHSIOT KaK CTEPUUECKYIO, TAK M XUMHUYECKYI0 (DYHKIIHIO, y4acTBYS B
(hOpMUPOBAaHUM HWOHHO-JUIIOJIBHBIX W BOJOPOJHBIX CBS3CH, CTAOMIU3UPYIOMIUX CTPYKTYPY
MUHepana.
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NCCIIENOBAHME JIETYYNX KOMIIOHEHTOB, OBPA3VIOIUXCS B MUHEPAJIAX
JIYHHOI'O PEI'OJIMTA 110/ BOSAEMCTBUEM COJIHEYHOI'O BETPA

Pockuna E.I'., Knwesa M.B. (FEOXH PAH)
roskina@geokhi.ru; temn.: 8 (926) 897 50 75
Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

VMnnaHTanys MOHOB COJHEYHOI'O BETpAa B MMHEpANbl JIYHHOI'O PErojiuTa SBJISETCS KIHOYEBBIM
(hakTOpOM H3MEHEHHs CBONCTB MOBEPXHOCTU JIYHBI M HCTOYHMKOM TaKMX LEHHBIX JETY4YHX
pecypcoB, Kak BOJIOPOJ, BOAA, TEIUHN U IpyTHeE.

B Xxome »JKcrnepMMEHTAIBbHOTO HCCIEAOBAaHUS IPOBEIEHO OOJIydeHHEe HWOHAMHM BOJOpOjA
CHUHTETHYECKUX MOHOKPHCTAIIIOB KBapua M (OpPCTEpUTAa C LENbI0 ONpEACICHHUS IMapaMeTpoB
uMmiiantanud. OOpa3ipl 00aydanuch MOHAMHM MOJIEKYJISIPHOTO BOJIOpojAa ¢ 3Hepruei 5 xkoB u
nosoit  5*10'° momexyn/cm?. PacmipeneneHue HMIIAHTUPOBAHHOTO BOJOPOAA IO IJIyOHMHE
HU3MEPSUIOCh METOJ0M BTOPUYHOM HOHHOM Macc-cniekTpomeTpun (BUMC).

B pesynbrate OBLIO YCTaHOBIIEHO, YTO MAaKCHUMallbHas KOHIIGHTPALUS HWMIUIAHTHPOBAHHOTO
BOJIOpO/Ia B KBaplle HaxoauTcs Ha rnyoune 810 A, a B onuBune — Ha ray6une 620 A. ITonydenHsie
JaHHbIe OBUTM COIMOCTaBJICHBI C pe3yjbTaTaMH MOJEIUpPOBaHHS B mporpamMmHoM mnakere SRIM.
PacuerHbie 3HaYeHUs TIyOMHBI MaKCUMaJIBHOW KOHIIEHTparuu coctapwim 1200 A s KBapua u
810 A — nns onuBuHA. PacxoxkaeHHS MeXIy OSKCIEPUMEHTOM M MOJENbIO 00BACHAETCS
pacnblICeHHEM MHILIEHU MOHHBIM IYYKOM, a TaK)Ke BBICOKOW MOTpeIHOCThI0 pacueToB SRIM mpu
HU3KUX OJHEprusx. TeHAeHIUsS W3MEHCHHsS TJyOMHbI WMIUIAHTAlMA OT DJHEPIHMH HWOHA
MOATBEPIKIACTCS TUTEPATYPHBIMH JIAaHHBIMHU.
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COCTAB 1 CTPYKTYPA XJIOPUHBIX KOMITJIEKCOB Cu U Zn B THJIPOTEPMAJIBHBIX
DITIOUJIAX

Pyouosa E.A. (ceon. ¢p-m MI'Y, HTEM PAH),

Tpuryo A.JL. (HUL] "Kypuamoeckuii uncmumym'’), Tarupos b.P. (MI'EM PAH)
rkata@mail.ru; temn.: 8 (909) 998 81 08

Paboma evinoanena npu noodepacke PH®, epanm Ne 26-17-00070

C ucnonb30BaHUEM KaWJUIIPHOTO METO/1a (aHAJIOT CUHTETUYECKUX (IIOMIHBIX BKIIOYSHHI) ObLTH
W3YYCHBl XJIOPUIHBIE KOMIUIEKCHI MEAM W IHMHKA B THUAPOTEPMATBHBIX (QIIFOMAAX METOJOM
PEHTTEHOBCKOM CIEKTPOCKOMHUM MOTJIOMEHUS. DKCIEePUMEHTHI MpoBoauinch Ha craHiuun CTM
KypuaroBckoro uctouynuka cHHXpOTpoHHOro m3mydeHus. Crnextpel Cu K-kpast Oblmu 3amvcaHsbl
pu 400 1 450°C u 500-1000 Gap B BoaHbIX pacTBopax, cogepskammx 0.5m HCl u 0.5m HCI + 5.0m
NaCl. Kak crnenyer u3 ananmsza criektpoB EXAFS, ocHoBHbIM komIuiekcoM Cu siisiercst CuCla.
Cpennee paccrosane mMexay Cu u Cl coctasnser 2.12 + 0.05 A. Cnextpsl K-kpas Zn (0.5m Zn)
ObuTH 3amucaHbl pHu Temmeparypax 25, 350, 400 u 450°C B 0.2m HCI +1.0m NaCl. [Tpu BeICOKHX
temriepatypax crekTpbl XANES 6musku k tetpadapudeckum ZnClzer). 3nauenne KU(Zn) 6:1m3ko k
4 mpu 350, 400 u 450°C (P = 500-1000 6ap), mpu R(Zn-Cl) = 2.25 + 0.03 A. Ilnauupyercs
MPOJOJKUTh ~ MCCIIEJOBAHUE XUMHUYECKOTO COCTaBa pyA0o0pa3yloIIUX THAPOTEPMAIbHBIX
¢ron10B, pacMpuB quamna3on PTX mapameTpos.
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VIIbTPATYTOINUIABKHME BKIIIOYEHMA B CH3 XOHZAPUTE SAYH AL UHAYMIR 290

Psa3zanneB K.M., UBanoBa ML.A., Jlopenu K.A., ('"EOXH PAH),
Ilep6akos B.J. (ceon. gh-m MI'Y)

ryazan-konst@rambler.ru; temn.: 8 (916) 350 69 50

Paboma svinonnena no coczadanuro ' EOXU PAH

VierparyromiaBkue Ca-Al-Brmrouenus (UR CAlS) B yrimctom CH3 xongpute Sayh al Uhaymir
(SaU) 290 cocTosAT M3 ynbTpaTyromiaBKuX MHHEpPaioB, OoraTeix ZI U SC OKCHUIOB (aJUICHICHT,
KAaHTUT, TAXEPAaHUT, BAPKUT U Y-TIEPOBCKUT), TPOCCHTA, TPOCCMAHUTA, XMOOHUTA, MEIWIUTA H
IINTUHEIU. BKIIIOYeHHsT ©UMEIOT OJHOPOJIHBIA OOraThIit 180 cocrag: 6ospmHHCTBO Me0T A0 ~ -
23+2%o; omHO BKIIOUeHHe cierka obemHeHo °0 (AYO ~ 17%.). Habmiomaercs oGorameHue
TsoKeNbIMU  penko3emenbHbiME  dnieMeHTamMu (HREE) otHocuTensHo Oomnee JeTydyux JErkux
peaxo3emenbHbIX 31eMeHToB (LREE). Mbl 3akmtouaem, uto (1) ynprparyromnaskue CAIl uz SaU
290 obpazoBanuch B pe3ysibTaTe KOHJEHCAI[MM W3 Ta30BOT0 pe3epByapa C MEPEeMEHHbIM, HO B
OCHOBHOM COJIHEYHBIM HM30TOITHBIM COCTaBOM KHCJIOPOJA, CKOpee BCEero, BOJIM3H MPOTOCOJHIIA, U
BIIOCIICJICTBMM ObUIM TEpeHeceHbl HapyKy B obnacte akkpeuun CH xonmpurtos. (2)
YAbTpaTyromiaBKue OKCUABl M CHIUKATHI SBISIOTCS BAXXHBIMU HOCHUTEISMH YJIbTPATyTOTIABKUX
REE-naTrTepHOB, KOTOpBIE 3aUKCUPOBAIHN X paHHEe (paKIIMOHUPOBAHUE.
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PACHPEJEJIEHUE PTYTHU B THAPOXUMHUYECKUX CUCTEMAX MAJIBIX PEK
BOJOCBOPHOI'O BACCEMHA P. MOCKBA

Canasarosa /I.C., ®@siizysuinna P.B., Berukos JI.A. (ceor. ¢p-m MT'Y)
salavatova-jamilya2012@yandex.ru; temn.: +7 (922) 350 46 64
Paboma evinonnena 6 pamkax cocorooxcemuozo 3adanus MI'Y Nel121071200143-2

PtyTh M €€ coenuHEHUs OTHOCSTCS K BEIIECTBAM 1-TO Kjacca OMacHOCTH MO TOKCHUYHOCTH, IO-
pa3sHOMY TMpOSBISASl MUIPALMOHHYIO AKTUBHOCTbh B 3aBUCHUMOCTH OT (DOPMBI HaXOXKICHMS:
pacTBOpEéHHOW (aTOMapHOW, HWOHHOW, KOMIUIEKCHOW), KOJUIOMJAHOM H COpOMpOBaHHON Ha
B3BELICHHBIX YacTUIAX. JTO YCIOXKHAET €€ HIACHTU(DUKALMIO M KOJUYECTBEHHYIO OLIEHKY B
MIOBEPXHOCTHBIX Bojax. [IpemyiokeHa paboyass METOMKA pa3/ieieHHs] U KOJIMYECTBEHHOW OLIEHKU
¢bopM pTYTH B HPUPOJHBIX BOJAX, BKJIKOYas: aTOMAapHYyI0; MOHHYI0 M CBS3aHHYIO B clla0ble
KOMIUIEKCBI;  OpPraHMYecKyl0; CcOpOMpPOBaHHYIO Ha B3BecH. [IpoBeneHbl HcciaeaOBaHUs
KOHIIGHTPALUH PTYyTH B pPa3IMYHbIX KOMIIOHEHTaX NMPUPOIHON cpelibl (BO/a, B3BECH, ITPUIIETAIOIINE
IIOYBbI, JIOHHBIE OTJIO)KEHHUS, PACTUTEIBHOCTb, CHETOBOM IIOKPOB, BO3/yX) B MajblX pEKax T.
Mockser (Ilaxpa, Sy3a, Cerynp, KotnoBka, Pamenka, UYepmsHka, KoHbKOBCKui pyuei) c
NPUMEHEHHEM NPEJIOKEHHONH MeToauku auddepeHnmuanun e€ XuMHUYecKHux (GopM B BOJE.
IlokazaHo, YTO U3MEPEHHBIE BAJIOBBIC KOHLEHTPALMU PTYTH HE npesplmaroT ussectHsle 11K, uto
MUHHUMH3HPYET OHOAOCTYNHOCTh M MHIpalUi0 B pacTBOpEHHON (asze. I[losyueHHble AaHHBIC
CBUJIETEJICTBYIOT O HU3KOM PUCKE OCTpOro 3arpsizHeHus. [IpennoxeHHas MeTolMKa MOXKET ObITh
PEKOMEHOBaHa JUIsi MOHHTOpPUHTA pachpenesieHust GopM PTYTH B aHTPOIOT€HHO HAarpy>KEHHBIX
BOJHBIX CHCTEMAaX.
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®OCDATHBIN BUOTEOXUMUYECKHI1 BAPBEP JIJIS U, Pu Am B JIOHHBIX
OTJIOXKEHMAX ITPECHOBOJHBIX O3EP

Cadonon A.B., [lonoBa M.b., Ps6os B.M. ('EOXH PAH), AprembeB I'.1. (M®XD PAH)
alexeysafonof@gmail.com; ren.:8 (916) 912 10 59

[IpoBeneno nabopaTopHOE M TepMOAMHAMUYecKoe MojenupoBaHus HakoruieHus U, Pu u Am
(UTOTUTAHKTOHOM U JIOHHBIMH OTJOXeHussMu o3epa pszno (TBepckas 00nacTe), BRIOpaHHOTO B
KauecTBE MOJICJIbHOW CHUCTEMBI, MPEACTaBISIONIel co00i NUCTPO(HBIM BOJOEM C OTHOCHTEIHHO
HU3KOH TNPOJYKTUBHOCTHIO. YCTAaHOBJIEHO, YTO B TEYCHHE OJHOTO BETETAIIMOHHOTO IEpPHOAa B
YCIOBHSIX HU3KOTO TPO(HHUUECKOTO YPOBHS MOXKHO OXHUAATh cOpOIMM Ha (utoriankrone 5,41x10*
bk U, 6,64%x10* bk ?**Pu u 4,04x10* bk **'! Am Ha rpamM OmomMacchel. [IpoyHOCTh HIMMOOHITU3AIIAN
AKTUHUJOB B JJOHHBIX OTJIOKEHHSIX 3aBUCUT OT MX MUHEPAJIbHOTO COCTaBa, a TAK)XKE OT aKTUBHOCTHU
M HamNpaBIEHHOCTH MUKPOOHBIX mporeccoB. JloGaBienne ammodoca B JTabOOPATOPHBIX
9KCIIEPUMEHTAX MO3BOJWIO YBEIUYUTh U CKOPOCTh YJAJICHUS PAIUOHYKIUIOB U3 KUAKOU (a3bl B
2-5 pasa 3a cueT yBeJIMUYEHUS MPOIYKTHBHOCTH (DUTOIUIAHKTOHA, a TAK)KE 3HAUYUTEIBHO YBEIHMUUTh
cTerneHb (PUKCAllMU aKTUHUAOB B JIOHHBIX OTJIOKEHHUSAX 3a cyeT oOpazoBaHus (ocdaTHbix a3, a
TaK)KE€ AaKTHBALMM AaHAa’pOOHBIX OakTepuil IMKIOB Cepbl M JKejie3a, CHOCOOCTBYIOLIMX
(hopMUPOBaHUIO CYJIb(YUIHO-KEIE3UCTHIX MUHEpaAIbHBIX (a3. Takum oOpa3oM omHMcaH MOIXOJ K
CO3/IaHHUI0 OMOTECOXUMHUYECKOT0 Oapbepa JJisi aKTUHUIOB B JIOHHBIX OTJIOXKEHUSX, KOTOPHIA MOKHO
WCIIOJIb30BaTh MPU BBIBOJE U3 JKCIUTyaTaluu BopoemoB-xpanuinuil PAO, a Takke Ui OYUCTKH
€CTECTBEHHBIX BOJIOEMOB, ITOJIBEPTIINECS PAIHOHYKINIHOMY 3arpsI3HEHHIO.
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COAEPXAHHUE BOJbI B I'PAHATE: Ob30P OKCIIEPUMEHTAJIbBHBIX JAHHBIX 1
ITAPAMETPU3ALIMA I10 TEMIIEPATYPE, JTABJIEHUIO U COCTABY

Cadonos O.I'. (UDM PAH)
oleg@iem.ac.ru; temn.: 8 (496) 524 44 25
I'panm PH® 23-17-00066

HK-cnekTpsl rpaHaTa U3 MaHTHHHBIX KCEHOJIMTOB, BKJIIOUEHHH B ajMa3ax M METaMOpP(PHUUECKUX
MOPOJ BBICOKUX JAaBJICHUN MOKA3bIBAIOT, YTO 3TOT MHHEpal - BaXHBIH ydacTHUK Oananca H20 B
MaHTHM W 30HaX CyOaykuuu. MwMerommecs SKCIEPUMEHTAJbHBIE JaHHBIE JAEMOHCTPHPYIOT
yBenuuenue coaepxanus H20 B rpanare ¢ naenenuem 1o >2000 ppm B yclIOBHSIX HNEPEXOTHOM
30HBI U TO3BOJISIIOT BBISABUTH 3aBUCHMOCTH pactBopuMocti H20 B rpanare ot T, foz u cocrasa
rpanara. Jlanaple 54 3KCIepUMEHTaIBHBIX TOYEK I T'paHatoB ¢ coxepxkanueM 130-1620 ppm
H20, cunresupoBannbix npu 2-25 I'Tla u 900-2000°C, Obutn anmpOKCHMHUPOBAHBI YPaBHEHUEM
I'm66ca ms peakuun Grt + nH20 = Grt*nH20, rae yurenst fi2o, Xal u Xsi B mozunuu VI u Xca B
no3unuu VIII. Ono BocniponsBoaut conepxkanue H20 B rpanare co cpeaneit Tounoctbro £280 ppm.
VYpaBHeHue npeackasbiBaeT Oapuueckuii MakcumyMm pactBopumoctu H20 B rpanare, 3aBucAIuii ot
TEMIIepaTypbl, 1 HETATUBHOE BIIMSHUE MAUHKOPUTOBOIO KOMIOHEHTa B rpaHare. C y4eToM 3THX
a¢dexToB, conepkanne H20 B rpanare B BepxHeit MaHTHH MoxeT gocturats ~600-800 ppm Brosb
CyOKpaTOHOH TeOTEPMBI.
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POCT HA 3ATPABKY AI-TYPMAJIMHA - CTPYKTYPHOI'O AHAJIOT'A
AJIIOMO-OKCH-POCCMAHNUTA

CerkoBa T.B., Bepuenko II.A., CnuBak A.B., Hekpacos A.H. (U9M PAH)
setkova@iem.ac.ru; ten.: 8 (496) 522 58 47

HUccnedosanue gvinonneno 3a cuem epanma PH® Ne 25-27-00194
https://rscf.ru/project/25-27-00194/

B nannoi#i pabote rumporepMaibHBIM METOAOM TemmeparypHoro nepenaaa npu 600/650°C u 150
MlIla B pacTBOpax OOpHOM KHCIOTHI Ha MPUPOIHYIO 3aTPAaBKY BBIPAIIEHBl KPUCTAUIBI TypMalIUHA
[0  COCTaBy  OTHOCSIIMECS K  CHHTETHYECKOMY  aHaJloTy  aJllOMO-OKCH-POCCMAaHMTA
(OAIzAls(SisAlO18)(BO3)3(OH)30). HoBooOpa3oBaHHBIN  OECIBETHBIM CJIOH TypMaliuHa B
HaIpaBJIEHWU NMUHAKouAa Aocturaet Tonmuuel 700 mxMm. M3ydeHue Hapociiero ciosi IpoBOAMIIHN C
HCII0JIb30BAaHNUEM 3JIEKTPOHHO-30H10Boro Mukpoananusa (Tescan Vega II XMU c INCA Energy
450) u KP-cnektpockonuu (Acton SpectraPro-2500i). Typmanun paHHOro cocraBa, 0e3
npeobaasaHus TOTMOJHUTENbHBIX JBYX M TPEX BAJCHTHBIX KaTHOHOB, MOXET OBITh MCIOJB30BAH B
KauecTBe ATAJIOHA JJIsl U3YUYCHHSI CTPYKTYPHBIX U CIIEKTPOCKOIUYECKUX XapaKTEPUCTUK MUHEPAJIOB
HAATPYIIIbl TYpMaJIUHa.
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T'MJIPOTEPMAJIbHBIN CUHTE3 U CIIEKTPOCKOIMNYECKUE XAPAKTEPUCTHUKU
KPUCTAJIJIOB LiGaSiOs U LiGaGeOs CO CTPYKTYPOU 5BKPUIITUTA

CertxoBa T.B., Kupwxuuna I'.B. (UM PAH, MI'Y), CniuBak A.B., Bepuenko ILA.,
Kosages B.H. (MM PAH)

setkova@iem.ac.ru; tem.: 8 (496) 522 58 47

Ucmounuxu ¢punancuposanus: mema HUP UOM PAH Ne FMUF-2022-0002

Kpucramner sBkpuntuta LiAlSiOs4 005amaroT JUTHH-MOHHOW MPOBOJAMMOCTBIO, pPaIdallMOHHOMN
CTOUWKOCTBIO, U MOTYT CIYXKUTh MATPUIIEH JJIs1 PA3IMYHBIX JIIOMHHECIIEHTHBIX MaTepuaioB. B cBs3u
C 9TUM, TOJy4YEHHE MAaTEepHallOB Ha OCHOBE SBKPUIITUTA SIBISETCA aKTyaslbHOHN 3amaueit. CuHTE3
MIPOBOJIMIIA B THIPOTEPMANIBbHBIX ycloBHsX npHu Temneparype 600/650 °C u naBnenuu 100 Mlla B
30JI0TBIX amirysiax 00béMoM 2 mul ¢ ydactieM pactBopa 10 mac. % LIOH. IlluxtoBas cmech
COCTOSJIA U3 TOPOIIKOOOPA3HBIX OKCUIOB ANOMUHHS WIN TAUIHS U KPEMHHS W/HIU TepMaHHsi B
COOTHOIIICHUH 110 CTEXHOMETPUHU OJIM3KO K 3BKpUNTUTY. [IpomomkuTenbHOCTh onbITOB 14 nHeii. B
pesynbrate TonydeHbl OecuBeTHble Kpuctawibl (1o 500 mkM) Ttpex cocraBoB: LIAISIOs
(a=13.464(7)A, c = 9.034(4)A), LiGaSiOs (a= 13.647(9)A, c=9.126(5)A), LiGaGeOa (a= 13.808(5)
A, ¢=9.201(5) A). Bee kpucTauibl XapakTepu3ylOTCsa TPUIOHAIBHOM np. Tp. R3, co cTpykTypoii o-
BKpUNTHTa W3 rpynmbl ¢eHakuta. Merogom KP-cmekrpockonmuu TpOBENEH CpaBHUTEIBHBIN
aHAJIN3 TOJIOKEHHSI OCHOBHBIX OJIOC B 3aBUCHMOCTH OT COCTaBa.
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HOBBIE TAHHBIE O ®A30BbIX B3AUMOOTHOILIEHUAX
B CUCTEME Fe-Ni-P ITPU 6 I'Tla

Cuasko /ILE., Bunorpagosa 10.I'., KoBasienko A.B., 'enmnpunr A.M., lllauknii A.D.,
('EOXH PAH)

shatskiy@geokhi.ru

Hccneoosanus evinonnensl 8 pamkax npoekma PH® No 24-17-00253

dazoBbie B3auMooTHOIIeHUsT B cucteMme Fe-FeP2-NiP2-Ni ucciemoBansl B SKCIIEpUMEHTaX Ha
MHoromyanconHoMm mpecce npu 6 I'Tla B untepBane 900-1600 °C. OOpa3usl McciaenoBalyd Ha
anexktpoHHoM wmukpockone TESCAN ¢ EDS mnpucraBkoii. B cucreme ycraHoBieHbl 5
npomexytounbix coequnenuit: (Fe, Ni)sP, (Fe, Ni)2P, NisP3, NisP2 u Nii2Ps. Hauano ruiaBienus
cuctembl KoHTposupyercs: 3BTekTHKoi Ni-NisP, pacnonoxennoit mpu 950 °C u 20 mon% P. C
YBEJIMUEHUEM TeMIlepaTypbl 00JacTh pacIuiaBa pacIIUpsieTCs B CTOPOHY 3BTEeKTHKH Fe-FesP,
koTopasi ycranosieHna npu 1075 °C u 16 mon% P. B cucreme yctaHoBneHsl 8 mojeil mepBUYHOM
kpuctaumsaiuu a3 Fe-Ni, FesP, (Fe, Ni)2P, NisP2, NisPs u NisP. °C. MakcumaibHas
pactBopuMocTh pochopa B MeTasumueckoil ¢aze Baprupyet ot 5 mon% B Fe npu 1100-1250 °C no
3 mon% B Ni mpu 950-1050 °C. Jlokyiaa CKOHIIEHTPHUPOBAH Ha YTOYHEHHH IOJICH YCTOMYMBOCTH
MIPOMEKYTOYHBIX COeMHEHH, (ocHUIOB, 0OOTANCHHBIX HUKEIIEM.
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KOPOBBGIE ®JIION/IbI: TPUITEPLI MJIN UHAMKATOPBI I[TPOLIECCOB BEJAYIINUX K
OKCIIVIO3UBHbLIM U3BEPXEHUAM?

Cumakun A.T'., JlesatoBa B.H. (UM PAH)
simakin@iem.ru; Tem.: 8 (496) 525 853

Hakoruien Oonbioli 00beM JaHHBIX AHATUTHUECKUX HCCIIEOBAHMM IMPOTYKTOB 3KCIIO3WBHBIX
U3BEPKEHUI KaK KHUCIIOro, TaK U OCHOBHOTO cocTaBa. B pesyinbTare aHanm3a OIyOJIMKOBAHHBIX
JAHHBIX 110 PacIIaBHBIM BKJIIOUEHHUSAM M 3aiauBaM B kBapie (Meyers et al., 2016) uzsepkenus HRT
MemnoycroHa moKa3aHO, 4TO Ha HadyagbHON cramum u3Bepxkenus (pre HRT-A) mpowusonnia
npoayBka ciosi marmbl COz2, oboramennoro gutuem (Simakin and Devyatova, 2026). TIporecchr
BHYTPU KaMEpHOM Jerazalyy Iepel] U3BEPKEHUEM 3aHsUIM HECKOJBbKO AHEH. /leranbHbl aHamu3
omybaukoBaHHbIx gaHHbIX (Gordeychik et al., 2018) mo cocraBy OJMBHHOB 3KCIUIO3HBHOIO
6azuroBoro u3Bepxkenus BiK. LluBenyd 7600 i1.H. yka3plBaeT Ha y4yacTHe MaJOBOAHOTO Quiona B
MpoLecce CMEIIeHHWs B TIJIIyOMHHOM Kamepe NpeIlecTBOBaBIIero u3BepxkeHuto. IIpomeccs
JIETHPATALMK U KPUCTAIUIM3AIMH BOJOHEHACHIIIEHHOI MarMbl B Kamepe Ha riay6une (Hemioycron
-7 xm, [uBemyy -15+20 kM) 3a cyeT peakIMu MarMbl ¢ MaJOBOJHBIM (IFOUIOM BEAYT K POCTY
nasnenus. Jlureparypa. Gordeychik et al. (2018) Sci Rep 8, 11775. Myers et al. (2016) Earth
Planet Sci Lett, 451, 285-297. Simakin and Devyatova (2026) AIMS Geosciences, in press.
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KAK OHEHUTDH JABJIEHUE MOHOMMHEPAJIbHBIM AM®UBOJIOBBIM FAPOMETPOM
N HE OILIMBUTHCA

Cumakun A.T'., HlanomuukoBa O.Y0. (UM PAH)
simakin@iem.ru; Tem.: 8 (496) 525 853

MonomuHepanbhbiii ampubdonossiii 6apomerp Ridolfi (2021) mpeTenayer Ha OIEHKY HE TOJIBKO
namienus, Ho ¥ T. Hamm skcniepuMeHTanbHbIC JaHHBIE MO COCTaBy aM(HUOOJIOB BBIPAIEHHBIX U3
pacriaBa BhICOKOMarHesuainbHbIX aHne3uToB IlIuBemyda (Simakin et al., 2019) nemoHCTpUpYIOT
uckycctBeHHbId TpeHn omneHok P(T) mo Ridolfi (2021) ¢ cuctemarnueckuMu OTKJIOHEHUSIMHU OT
3amandblx PT ycmoBuii ombiToB. Dddext wuckyccrBeHHoro P(T) Ttpenma ckaspiBaeTcs mpHu
npumeHennu Oapomerpa Ridolfi (2021) k ananmusy coBpeMeHHBIX H3BepkeHuH BiK. LlluBemyu
(Goltz et al.,, 2020). IlombiTka HCIOJB30BAHUS H3TOr0 OapoMeTpa JJIA OLEHKH TIIyOUHBI
MarmMaTH4ecKo Kamepsl IeI04YHbIX 0a3ansToB Ha octpose Jla [Tanpma mo cocraBy am¢pubdosoB u3
yIbTPaMaUTOBBIX KCEHOJMTOB MPHUBOAAT K KaracTpoduueckomy pesynbrary: 1170£140 wu
3800+450 MPa. Ham Gapomerp ¢ yderom 3(ddexra TuTaHOBOrOo OKcHamM(puOoiIa IaeT BEPHBIE
ornenku 100 m 350 MPa, orBevaronue reodusnyeckum u mnerpojiorndeckum (mo ®B) maHHBIM.
BapomeTpsl ¢ GU3HKO-XHMHUYECKONH OCHOBOW B CIIOKHBIX CUTYAIMSIX BBIUTPHIBAIOT y (POPMATBHBIX
mozenei B cruie M. JImteparypa. Ridolfi (2021) Minerals, 11, 324; Goltz et al. (2021) CMP
75:115; Simakin et al. (2019) Petrology, 27, 442—459.
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CUHTE3 U CTPYKTYPHBIE OCOBEHHOCTMU CJIYO/1bI K2Mgs(Si2O10)2(OH)a4

CnuBak A.B., CeTtkoBa T.B., Ky3wpa A.B., 3axapuenxo E.C. (HOM PAH), I'opuosa E.C.,
Bennennanu A.A., boopos A.B. (MI'Y), BaiitueBa 10.A., AkcenoB C.M. (KHI] PAH)
spivak@iem.ac.ru; temn.: 8 (496) 522 58 76

HUcmounuxu punancuposanus: memor HUP UOM PAH Ne FMUF-2022-0001 u Ne FMUF-2022-
0002, PH® Ne 24-77-00031, mema KHL] PAH Ne 122011300125-2

CunreTnyeckast BBICOKOKPEMHHUEBAs clro/1a c XUMHYECKON dbopmyoit
K2Mg5.019Al0.031Si7.949020(OH)4 Obuta mosydeHa B BHJE CHIOHTAHHBIX KPUCTAIIOB pa3MepoMm 1o 1
MM METOJIOM rujpoTepmaibHoro cunre3a npu 600-650 °C u 150 MIla B ycTaHOBKE BBICOKOIO
razoporo jgasinenuss (UOM PAH). Ilo xuMuueckoMy cOCTaBy CHHTE3MpOBaHHas CIIOJA
cOoOTBeTCTBYeT Mg-ananory wmontnoputa u (OH)-ananmory sHrkymunruta. Ilapamerpsl
seMeHTapHol suekiku: a = 5,2599 (1) A, b = 9,1056 (1) A, ¢ = 10,1917 (1) A, B = 99,969 (1)°,
npoctpaHcTBeHHas  rpymma  C2/m.  CrpykTypa  XapakTepu3yeTcs  TPHOKTadPUYCCKUM
pacmoyioKeHUEeM, TAe MarHuil pacmpeleneH Mo OKTadapudeckuM mnosumumsim M1 u M2,
Terparapuueckue caou MPEUMYIIECTBEHHO 3aHATHl KPEMHHEM, a allOMUHUN BBICTYMAeT JIMIIbL B
KayecTBe HE3HAYMTEIbHOM TNPUMECH, 4YTO TMO3BOJSET OTHECTH CHHTE3MPOBAaHHYIO a3y K
BBICOKOKPEMHHUEBBIM CITIOIaM.
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OCOBEHHOCTHU XAPAKTEPHCTHK TPEKOB 3APSKEHHBIX NOHOB B ITPUPOHBIX
MUHEPAJIAX 1 CTEKJIAX

CrapkoBa E.H., Crapkos H.HU., Hoayxuna H.I'., OxareeBa HM. (®HAH), CerxoBaT.B.,
Byb6iukosa T.M. (UM PAH)
starkovaen@Ilebedev.ru

B Jlaboparopun osnemeHtapHbix yacTul, DPUAH wu3ydaeTcss BO3MOXXHOCTh HCIIOJIb30BAHHS
Pa3IUYHBIX IUAJIEKTPUKOB B KaUeCTBE MATEpUANIOB JJISl IETEKTOPOB MOHOB, CIOCOOHBIX COXPAHSThH
TPEKU NP HarpeBaHUU. B yCIOBHSX BBICOKMX TEMIIEPATyp MOXKET MPOUCXOAUTH OTKHUI (IIOJHOE
WM YaCTUYHOE MCUE3HOBEHHUE) TPEKOB B AUIIECKTPHUUECKOM JETEKTOPE, CTENEHb KOTOPOrO 3aBUCHT,
B IIEPBYIO 0YEPE/ib, OT TEMIEPATYPHl U BPEMEHU TEPMUUECKOTO BO3/ICHCTBHUSI.

ABTOpamMu Obula TpoBeZieHa cepus padOT MO UCCIEJOBAHUIO PETUCTPUPYIOMIMX CBOWCTB
pPa3IUYHBIX MaTepUaAlIOB B Pa3HBIX TEMIEPATYPHBIX YCIOBHSIX OONMydeHHs W 00padoTku. [lis
MMUTAIUN YCIOBUI KCIIEPUMEHTA 10 PETUCTpaluU (PparMEHTOB pacrafa CBEPXTSKENBIX siep B
TEPMOXpOMATOTpaPUIECKON KOJIOHKE HEKOTOphle M3 OOJy4EHHBIX O0pa3llOB HArpEeBaIUCh 0
temriepatyp 300 u 500°C.

B pesynbTare moka3zaHbl HTOTH KCIIEPUMEHTA JUIsi 00pa3IoB, OOTYYEHHBIX YCKOPEHHBIMUA HOHAMH,
O0COOCHHOCTH TPEKOB B 3aBUCUMOCTH OT MaTepHalia U OTKura. Takyke IpeCTaBJICHbl pe3ybTaThl
pPEruCTpallK U aHANIM3a XapaKTePUCTUK TPEKOB PA3IMYHBIX YACTHI] B OJIMBUHAX U3 METCOPUTOB.
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CHUCTEMA CaCOs-CaF2 ITPU 6 I'Tla

CrenanoB K.M., Hlankuii A.®., Kopasenko A.B., Bunorpagosa 10.I'., lllaukas /1.B.,
HleBuyk A.C., OBcsinnukoB I'.H., Cuabko J.E., Hukutun M.A. (F'EOXH PAH)
stepanov.km@geokhi.ru; Tem: 8 (913) 730 47 04

T'ocyoapcmeennoe 3a0anue ' EOXU PAH, mema Ne FMMZ-2024-0056

@T1op sBIAETCS BaXKHHIM KOMIOHEHTOM OOraThIX KapOOHAaTaMH TITyOMHHBIX Marm, KUMOEpIUTOB,
JaMIIpouToB U KapOoHatuToB. [IpemmecTByroniue uccienoBanus cucrembl CaF2-CaCOs mpu 0.1
I'Tla moka3zanu, 4To B yCJIOBUSAX KOphI qoOaBienue ¢ropa B Buae CaF2 3Hauurensno, Ha 450 °C,
MOHIDKAET TeMIlepaTypy IulaBiieHusi kapOoHaTHou cuctembl. [lockonbky CaCOs He oOpasyer
OTpaHUYEHHBIX TBEPABIX pacTBOpoB ¢ CaF2, nake He3HAYUTENbHBIE COJepKaHUs (TOpa B CUCTEME
JOJKHBI 00€CIIeYnBaTh CTOJIb 3HAYUTENbHOE MOHKEHHUE TEMIIePaTyphl IJIaBJICHHUS.

CornacHo moyy4eHHBIM IKCIIEPUMEHTAIBHBIM JaHHBIM no0aBienue ¢propa B Bune CaF2 k CaCOs
MOHWXaeT Temreparypy IuiaBieHuss Ha 600 °C, u npuBOAMT K 0Opa30BaHUIO KaJbIIUEBOTO
KapOOHATHOrO paciuiaBa, cojepxamiero 15-16 mac.% F (COs# = 60), npu 1100 °C. us
cpaBaenus, BBegeHne Na2COs ninn K2COs nonmxkaeT temrepaTypy miasieHus Toiabko g0 1300 °C.
Takum oOpas3oM, (pTop OKa3bIBaeT ropasmo Ooibliuee (IIIOCYOIIEe BO3JCHCTBHE HA IUIABICHUE
CaCOs Hexenu Mie0uYHble KOMIOHEHTHI, 00eCeurBasi yCTOMUYUBOCTh KaJIbLIMEBOTO KapOOHATHOTO
pacmiaBa MpHU TEOTEPMAJBbHBIX YCIOBUSAX CYyOKOHTHHEHTaIbHOM nuTOocdepHoit mantuu (35-40
MBT/M?).
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OKCITEPUMEHTAJIBHOE UCCIIEJOBAHUE PACTBOPUMOCTHU MOJIMBJAEHUTA B
AJIIOMOCWJIMKATHBIX PACIIVTABAX

Cyk H.W., KorenbuukoB A.P., Hexkpacos A.H., Heperuna A.-H. (MM PAH)
sukni@iem.ac.ru; ten. +7 (496) 522 58 65
Paboma evinonnena npu noooepaicke npoepammsr FMUF-2022-0004

DKCHEPUMEHTAJIBHO HW3y4yallaCh pPacTBOPUMOCTh MoimOaeHuta (MO0S2) B aqrOMOCHIMKATHBIX
pacmnaBax pasznuyHoi mienoyHoctr npu T=900°C u P=2 u 4 xbGap B CyXuX YCJIOBHUSIX U B
npucyrctBuu 10 mac. % H20. HcxoanbslM MaTepuanoM CIIyWIO HAIUIaBJIEHHOE CTEKIIO
TPAaHUTHOTO COCTaBa Pa3HOW armaTHOCTH, a TAKXKE MPUPOJIHBIA MOITHOACHUT. bbuto oOHapyskeHO,
YTO PACTBOPUMOCTh MOJIMOJICHUTA 3aBUCUT OT COCTaBa almoMocminkaTHoro pacmiasa ((Na+K)/Al).
[Tpu 5TOM B cyxux pacmuiaBax npu 4 k6ap conepxanuss MoOs B pacmaBe ¢ Kagp™>2 He npeBbIIIaoT
0.2 mac.%, a B Bomocoaepkamux pacruiaBax ¢ Kagp<l.5 cocraBmsiror ~0.4-0.8 mac.%. B
BOJIOHACBIIIICHHBIX PACIUIaBaX IPOUCXOJUT YAaCTUYHOE OKHUCICHHE CYJIbQUIHON cepbl 10
cyiabdarHoil ¢ oOpa3zoBanueM BbiAeneHuil menounoro (Na, K) cynbgarHoro pacminaBa ¢
BKJIIOUYCHUSIMH IIEJIOYHOTO MOMOaata. B cyxux pacruiaBax mpu armauTHOCTH CTekina ~2.6 U B
BOJIOCOZICP)KAIIMX pacIulaBaX NpU armauTHOCTU cTekiaa ~1.4 B CTEKiIe BOKPYT KPHCTAJJIOB
MOJMOIeHUTa HAOIFO1aeTCs 00pa30BaHUE KPUCTAIUIOB TTOJIEBBIX IINATOB.
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BJIMAHUE [IJIFIOMOBOI AKTUBHOCTU HA ®OPMUPOBAHME BA3AJIFTOB
NHANNCKOI'O OKEAHA

Cymesckasa H.M. (F’EOXHU PAH), bapanoB A.A. (U®D3 PAH)
nadyas@geokhi.ru;
Paboma evinonnena 6 pamkax l'oc. 3aoanus 'EOXU PAH

®opmuposanue mioma Keprenen oxono 135 miH et Hazaa B npenenax MHaniickoro okeasa, Kak
MPOU3BOIHOTO OT MTtoMa Kapy—MoJ, cyIecTBeHHO CKa3aloch HA MarMaTu3Me OKpanHHBIX YacTen
Wunun, AuTtapktuasl U ABCTpaiuM, a 3aTeM Ha OO0pa30BaHWM MHOTOYHUCIICHHBIX MOJBOJHBIX
nonusaTuid. [Ipumenenne moxenu 3-D momenn TepMOIUIOTHOCTHON KOHBEKIMH B C(hHEpHUSCKOM
MaHTHHHOM K COBPEMEHHOMN KapTHHE CTPOEHUs JuTochepsl BOIU3U U OA AHTApKTUION MOKAa3alo,
YTO YETKO BBIPHCOBBIBACTCS TePMaJIbHAsI aHOMAJIUS, CBSI3aHHASI C PACIIPOCTPAHEHHUEM ILUTFOMOBOTO
BEIIECTBA CYOTOPHU3OHTAIBHBIMH TEUYECHUSMH [Uis paiioHa 69-70 10.11., mpocTHparomascs Ot
npubnusutenbHo paiiona TpoitHoro Counenenus byBe g0 mimato Keprenen. DTo cirykur
BO3MOXKHBIM JTOKQ3aTEIbCTBOM pacIpocTpaHeHusi aonroxkupyniero mioma (Keprenen) ¢ me3o3os
JI0 HAIIEr0 BPEMEHH MO/]T F0>KHOM 4eCThi0 MHIMICKOTro OKeaHa.

CymiectBoBaHue MOAOOHOrO IUTIOMA B Ipeneiax packpeiBatomierocss WHauiickoro okeaHa
00yCIIOBWJIO CIIO)KHYIO TEKTOHHKY W crienu(duky oOpa3yromerocst CIpeIWHIOBOrO MarMaru3ma,
MPUBOJS K OCTAaTOYHBIM MHOTOYHCIECHHBIM HECIPEAUHIOBBIM (parMeHTaM KOHTHHEHTaJIbHOMU
autocdepsl BONMM3M PUPTOBBIX 30H, a TaKkKe K (POPMUPOBAHUIO KPYMHBIX MOAHATHH MOZOOHBIX
xpedram 90 ,85, mogusatusam Ad. Hukuruna, Konpan. Ilo gaHHBIM METpOIOro-reOXMMHYECKOTO
M3yYEHHUs] MarMaTu3Ma HCTOYHHUKOM OOOTAIICHHBIX MarMm, (HOPMUPYIOMIUX IMOIHSTHS, SBISETCS
acteHoc(epHass JCIUIETUPOBAHHAS MaHTUS C BapbHUPYIOIIEH TMPUMECBI0O TeTEePOreHHON
auTocepHO MAaHTHHM, BKIIOYEHHOW Tmporecc IaBieHus. [Ipy 3TOM cO37ar0Tcs  yCIOBHUS
CYILIECTBOBAHMSI JOJITOXUBYIIUX MPOMEKYTOUHBIX OYAaroB B YCIOBHSX MPOTPETO OKEaHMYECKON
TUTOC(hEepHI.
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PA3PABOTKA MAPHIPYTA JUJISI MPTC «TSDKEJIBIM POBOT-IEOJIOI» HA FOJKHOU
TIOJISIPHOU OBJIACTU JIYHBI

Typumuckas O.U., Cmora E.H. ('EOXH PAH)
turchinskaya@geokhi.ru; temn.: 8 (916) 433 41 04
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

PernonanbpHas u kpynHoMacuTaOHasi T€0JIOrMYecKas, TeOXUMHUYecKas U reopusnyeckasl CbeMka U
pa3Belka SIBIISIETCS OCHOBHBIM METOJIOM T'€OJIOTUYECKOT0 U TEeO(U3MUECKOTO KapTHUPOBAHWS,
MIOMCKOB U Pa3BEJKU PECYpCOB U OI[EHKU UX MPOTHO3HBIX 3aMIaCOB U OJHHUM M3 OCHOBHBIX METOIOB
WCCIICIOBAHUS M PEIICHUS NPUOPUTETHBIX (DYHIAMEHTATBHBIX M HAyYHO-NPUKIAJHBIX 33]ad
uccieloBaHus U ocBOeHUsI JIyHBI.

Ha coBpemenHoMm sTane ucciieoBaHuss U1 0CBOeHUs JIyHbI ¢ 3TUMH 3a/layaMy CIIOCOOEH CIIPABUTCS
TsDKEJBINA TyHOX011 «PoboT-I"eomory.

Jlynoxon wnHamboisiee menecooOpa3HO WCMONB30BaTh IS JETATLHOTO HW3YyYCHHUS PErHMOHATBHBIX
reoJIOTHYECKUX 00pa3oBaHUN U CTPYKTYp, Ille MO MaplIpyTy MOTYT BCTPEUYAThCS KOMILIEKCHI
TOPHBIX MOPOJI PA3HOTO BO3pACTa, TEHE3UCA, COCTaBa U CIIEKTPAIILHOTIO KJ1acca.

B kauecTBe MaKCUMalbHO ONTUMAJIbHONH TEPPUTOPUU JJIsi HCCIEAOBAHUSA T€OJOTHYECKH
pPa3HOOOpPa3HBIX CTPYKTYp ©  Pa3HOBO3PACTHBIX TMOPOA OBUTM  BBIOPAHBI  OKPECTHOCTH
ByJIKaHWYECKOM nmpoBuHIMU MoHC Promkep.

W3y4uB naHHbIC pa3HBIX JIET, HAMU ObLUIH pa3pabOTaHbl TPU MAPIIPyTa ISl HCCICTOBAHUS,
NepeceKaronfii Bce BO3pacTHbBIE TPYIIIbI MOPCKUX 0a3aIbTOB.
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TEPMOJIMHAMMWYECKUE CBOMCTBA EusTaO7 CO CTPYKTYPOM BEBEPUTA

Twopun A.B., Huxkudoposa I'.E., I'arapun IL.T'., I'ycbkoB A.B., I'ycskoB B.H.,

I'aBpuues K.C. (HOHX PAH)

tyurin@igic.ras.ru; remn.: +7 (909) 658 90 15

HUccneoosanue svinonneno c ucnonvzoganuem obopyoosanus LIKII ®MU HOHX PAH.
Hccneoosanue svinonneno 3a cuem epanma Poccutickoeo nayunozo ¢ponoa PHD 18-13-00025,

https://rscf.ru/project/18-13-00025

PaGora moCBSlIEHa W3YYCHHIO TEPMOJIMHAMUYECKMX CBOMCTB KPHCTANIMYECKOTO TaHTaIaTa
esporuss EusTaO7 kak MOJIENBbHOTO NPEACTaBUTEN COEAMHEHUH CO CTPYKTYpOl MHHepala
BeOepura.

TanTanar eBponusi ObUT MOMy4YeH METOJIOM oOpaTtHOro ocaxaeHus. [lo manaeiM PDA obpasen
EusTaOr sBasiercst onHO(ha3HBIM U UMEET CTPYKTYpy BeOepuTta (1ip.rp.C2221).

W3mepenusi TEIJIOEMKOCTH MPOBOAMIM METOJAMU  pEJIaKCallMOHHOM U ajguabaTudeckoid
KamopuMeTpun. TemreparypHas 3aBHCHMOCThH TeruioeMkocTd EusTaO7 mpencramsier coOoi
MOHOTOHHO BO3pacTaronlyto kpuByro. Ilo pesynbraraM H3MepeHUH TEIUIOEMKOCTH IOIy4YeHBI
TEPMOJUHAMIYECKHE (DYHKITUH.

3amayeil paboOThl SBUJIOCH MOJATBEP)KIEHUE OCOOCHHOCTEH CTPYKTypbl MHHepana BeOepur
METOJIaMU KaJIOpUMETPHUU TIPH MOMOIIU (hpakTanbHONH Monenu. DpakTanbHas MOICIb OMHCAHUS
TEIJI0OeMKOCTH, paspadoranHas B MOHX PAH, maer B0O3MOXHOCTh CBSI3aTh (PpaKkTaIbHYIO
Pa3sMEPHOCTh C TE€OMETPHYECKOM PasMEPHOCTBIO CTPYKTYphl. B o00macTu HM3KuX Temimeparyp
(dpakTanbHas Pa3MEPHOCTHh IMO3BOJISIET CYJIUTh O Pa3MEPHOCTH KPHUCTAJUTMYECKON CTPYKTYpPBI
BeOepuTa.
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BJIATOPOJIHBIE METAJIJIbI U PEHUI B [TIOPOJAX T'MIPOTEPMAJIbHBIX TIOJIEU,
CBA3AHHBIX C CEPIIEHTUHUTAMU

Twotionnnk O.A., Haonymna, C.A.,Kyopaxosa U.B. (F'EOXH PAH)
NMlab@geokhi.ru; ren. 8 (499) 137 75 26

Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

Metonom MC-UCII nonyuens! gannsie o coaepxanusix bBM u Re (0,n - 10n ppb) u uccnegosano
pacnpe/enieHne 3TUX JIEMEHTOB B MOPOAaX OKEaHHYECKOH KOPbI, BMEIIAIOIIUX THIPOTEPMAaIbHbIE
nosigs JloraueB m Amanze. BoiiBiaensl 3akoHoMepHocTu mnoBeaeHus OIIIT B paccMOTpeHHBIX
THAPOTEPMANIBHBIX ~ CHCTEMax, BKJIIOYash HU3KYI0 TOJIBKMKHOCTh  IUIATUHOMIOB M HX
¢bpaknuonupoBanue. [lokazano mpeobiiagaHue JTETKUX XaTbKOPWIBHBIX 37eMeHToB (Au, Pd, Ag,
Re) u Boicokue otHomeHusi Pd/Ir B oOpasmax, oToOpaHHBIX B HEMOCPEACTBEHHON OJM30CTH OT
UCTOYHMKOB; JUIA 3TUX JK€ 00pas3IoB IOJy4YeHbl MaKCHMajlbHble 3HaueHUs oTHomeHus Pd/Pt.
[Tpuumnoit dpakmumonupoBanuss DIIIT MokeT ObITH MepepacmpenesieHue 3JIEMEHTOB B IPOIlecce
MarMaTMYeCKUX M IIOCTMarMaTHMYeCKHUX IpeoOpa3oBaHUM IpU y4YacTUU TUAPOTEPMATIBHOIO
(hmronna.

[Ipennonaraercs, yro nepeHoc Au, Pd, Re B okeaHHMYECKHX YCIOBHUSX MOXKET OCYIIECTBIIATHCS B
BUJIE PACTBOPEHHBIX KOMIUIEKCHBIX COSMHEHUI 3JIEMEHTOB C HEOPTaHUYECKUMU U OPTaHUYECKUMU
JUraHjaMH, a TakXe IMyTEeM ICEBJOKOJUIOMIHOTO TPAHCIIOPTAa KOMILJIEKCHBIX M HAHOPAa3MEPHBIX
dbopm Au, Pd, Ag opranoMuHepaIbHBIMU YaCTHIIAMH.
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PACYETHI YCTOMYMBBIX COEJVUHEHMI B ITOJINILEJIOYHOM CUJIIMKATHOMU
CUCTEME (HA TIPUMEPE LI20-NA20-S10z2)

®ensiea M.A. (F’EOXH PAH), Kopoaesa O.H. (FOY @HI] Mul YpO PAH)
femaal.femaal3@yandex.ru;

Hccnedosanue svinonneno 3a cuem epanma Poccutickoeo Hayunoeo gonoa Ne 25-17-20015,
https://rscf.ru/project/25-17-20015/

B nanHOlf paboTe mpeacTaBieHBl PE3YNBTaThl  PAcYETHOIO MOJEIMPOBAHHSA IIPOIECCOB
cTekJI000pa3zoBanus U Kpuctaumzaiuu B cucteme Li20-K20-SiO2, conepikarieii paBHbIe J0OJH
TUTHSE U Kainusa. MeToloM NepBONPUHIMIIHOTO MOIETMPOBAHMS OBUIM YCTaHOBICHBI O0JIACTH
ycroiuuBoctd  cucuteMbl  XLi20-xK20-(100-2x)SiO2.  Iloka3aHo, dYTO  HEpPaBHOMEPHOE
pacmpenenenue KaTMoHOB Li+ m K+ MexIy CTpyKTYpHBIMH €IMHHMLIAMH Pa3lIW4YHONW CTETICHH
MOJTUMEPHU3AIMH ONPEACET OCOOCHHOCTH CTPOCHHUS CMEIIAHHOIIETOYHBIX CTEKOJ M BIIUSET Ha
(a30BBIi COCTAB MPOAYKTOB KpucTaumu3anuu. Korjga cyMmapHoe copepkaHne OKCHIOB IETOYHBIX
METaJUIOB B CHUCTeMe He mpeBbimaeT 33 moia. %, Habmomaercst oopazoBanue SiO2 U CMEIIAHHOTO
mucunukara LiKSi20s. [To mepe yBenuueHus: cofepskaHusi IEIOYHBIX METauIoB (ha30BbIil cOCTaB
n3Mensierca. ConepkaHue TUCHIMKATa YMEHBLIACTCS, TOTJa KaK METACHIIMKATHI JUTUS U KaJlus
o0pa3yioT aBe oTaenbHbIE (as3bl. [IMPOCHIMKATHBI KOMITIOHEHT IOSIBIISICTCS B CHUCTEME B BHJIE
cmemannoro cuimkara KLiSiO4, korga comepikanue meaoYHbIX MeTaioB npesbimaer 50 moi. %.
CormocraBiieHHE pPE3yJBTAaTOB MOJACIMPOBAHMSA C JaHHBIMH PAaMaHOBCKOH CIIEKTPOCKOIMU U
peHTreH0(a30BOr0 aHANIM3a TOKa3aj0 KauyeCTBEHHOE COIJIAaCHE pacdyeTra M OSKCIEePUMEHTa, YTO
MOJITBEPXK/IAET TEPCIIEKTUBHOCTh KOMIUIEKCHOTO TOJIXOZa JUIS MPOTHO3a CTPYKTYPHI M (Pa30BBIX
MpPEeBpaIleHUI B CHIIMKATHBIX CTEKI000Pa3yIOUINX CUCTEMAX.
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KOHIIEHTPAIIMHU ITEPBUYHBIX KOMIIOHEHTOB KCEHOHA U M3EBITKOB N30TOIIOB
18XE 1 ?°XE B OBOT' AIIIEHHBIX HAHOAJIMA30OM ®PAKIUAX METEOPUTOB

®ucenko A.B., CemenoBa JI.®. ('’EOXH PAH)
anat@chgnet.ru; Temn.; 8 (903) 126 95 35
Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

BrisiBieHHe M30BITOUHBIX coepkanuii n3otonoB 28Xe u 2Xe B oborameHHBIX HaHOAIMA30M
¢paxkuuax (OH®D) MereopuToB — NEpCHEKTUBHAs LEdb MCIOIb30BaHMUS HIEHTU(UIUPOBAHHBIX
HAMM TIEPBUYHBIX KOMIIOHEHTOB KCeHOHA. CpaBHUTENbHBINA aHAIN3 BHIYUCIEHHBIX M30LITKOB 28Xe
u 12°Xe B OH® MeTeOpHTOB Pa3sHBIX XUMHMYECKHX KJIACCOB M METPOJOTMYECKUX THIIOB MOKa3all
cnenyromee. 1. M36bitku 12°Xe noxanu3oBaHbl, B OCHOBHOM, B alIMa30Nogo0HOl KaiiMe Ha 3epHax
da3 HocuTesell KOMIOHEHTOB KceHoHa. M30bITku 2°Xe M Kakue-1M00 KOMIIOHEHTHI KCEHOHA HE
KOPPENHPYIOT MeXay coOoil. Bepostno, m30eiTku 2°Xe 06ycnoBIeHB MMIUTAHTALMEH H/HITH
XeMOoCcOpOlKel H30TONOB HOMAa, B TOM YHCIE PaJMOAKTHBHOTO ‘2|, MMIPErHMpOBaHHOTO B
MPOTOCOJIHEUHYIO TyMaHHOCTh. COXpaHHOCTh 3aXBaueHHBIX H30TONOB Koaa BemectBoM OHO
CYLIECTBEHHO 3aBUCHUT OT yCJIOBHH MeTaMophu3Ma POJUTEIbCKUX TEl METeOpUTOB. 2. Brinenenune
M30BITOYHBIX cofepkanuii 28Xe mpu mupomuze OH® MeTeopuToB IPOMCXOAMT HA HAYAIBLHOM
CTaJUM MHTEHCUBHOIO Pa3pyLICHHs 3epeH (a3 HOCUTEIEH M30TOIHO AHOMAJbHBIX KOMIIOHEHTOB
KCEHOHa. BeposATHO, OCHOBHAS 0 U30BITKOB '28Xe - pesysbTaT slepHBIX PeaKiuii TEmIOBBIX
HelTpoHoB ¢ atomamu ‘%'l B 3epnax SiC - ojHOl M3 (a3 HocHTesElH aHOMAILHBIX KOMIOHEHTOB
KceHoHa. [loaTomy 1103a 00Iy4YeHHs BEIIeCTBAa METEOPUTOB HEHTPOHAMH - CYHIECTBEHHBIN (PaKTOp
HaOTI0OaeMBIX PA3IMUHBIX coepKaHuil n366ITKOB 122Xe B OH® pa3sHEIX METEOPHTOB.
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OKCHEPMMEHTAJIbBHOE MOJEJIMPOBAHHE ®A300bPA30OBAHNA TP
B3AUMOAENCTBUU Fe,Mg,Ca-KAPBOHATOB C CEPOU ITPU P, T-ITAPAMETPAX
JINTOCO®EPHON MAHTHUU

®ypman O.B., baraaesa F0.B., bop3nos 10.M., [laabsnos YO.H. (UI'M CO PAH)
furmano@igm.nsc.ru; Temn.: +7 (913) 797 70 73

Hccneoosanue svinonneno 3a cuem epanma Poccutickoeo nayunozo ¢ponoa Ne 24-17-00032,
https://rscf.ru/project/24-17-00032

DKcrepUMEHTaIbHbIE MCCIICAOBAHMS, HAIllPAaBICHHBIE HAa OLEHKY BO3MOXXHOCTH KPUCTAJUTM3ALUN
ayMasa Ipu B3aUMOJICHCTBUSAX KapOOHATOB IIEIOYHO3EMENbHBIX U MEPEXOIHBIX METAJUIOB C CEPOH,
a TaKKe Ha XapaKTePHU3aLHUIO MOJYyYSHHBIX KPUCTAIOB ajiMa3a M BKJIIOYCHUH B HUX, IPOBE/ICHBI HA
MHOTOITyaHCOHHOM arrapaTe BBICOKOTo JaBieHus «paspesHas cdepa» (BAPC) npu mocTosHHBIX
P,T,t-napamerpax: P=6.3 I'Tla, T=1550 °C u t=20 gacoB, B cuctemax Mg,Ca-kapbonar—cepa c
pasnmuudbiMi  otHomeHusMu  CaO/MgO  u  Fe,Mg,Ca-kapbonar—cepa ¢  IEpEMCHHBIMH
nponopuusmMu FeO/CaO/MgO. YcraHoBIeHO, 4TO B CHCTEMaX IISII0YHO3EMEIIbHBIN KapOOHAT-cepa
dbopmupyercs Ca,Mg-kapOoHaTHBIA pacIulaB ¢ PaCTBOPEHHOM CEPOM, KOTOPBIN SBIAECTCS CPEIOH
pocta anmasza. CtaOuibHOUW (GopMOil pocTa KpPHCTAIOB anMasa SBISETCS OKTadap, MPH 3TOM
yBenuuenne Ca# CHCTEMBbI COMPOBOXKIACTCS IOBBIIEHHEM CKOPOCTH pocTa rpaHert {111}.
YcranosneHo, uyto B cucreme Fe,Mg,Ca-kapOonar—cepa cpenoi KpUCTAUIM3alUd U UCTOYHHKOM
yriaepoaa anmasa siBisercs paciuiaB Mg, Fe,Ca-kapOoHara ¢ pacTBOpeHHOM cepoif, a pocT anmasza
MPOUCXOIUT TPU PEIOKC B3aUMOJCHCTBUU CyIb(GUAHOTO M KapOOHAaTHOro paciuiaBoB. C
yBeIrueHueM Fe# nmpoucxoauT NOBBIIIEHHE CKOPOCTEH pocTa rpaHel, H3MEHEHHe NMpeo0IIalalonux
AJIEMEHTOB MHUKpoOpenbeda U yBelIndeHHe KOTUYeCTBa U pa3Mepa BKIIOUEHUH, a TaKKe IBOJIOLHS
ux (a3zoBoOro cocrana.


mailto:furmano@igm.nsc.ru

BECDIIMI 2026 — 132

JIUCCOLMALIMS OJTMBUHA U IIMPOKCEHA B YJIAPHBIX U ABJISILIUOHHBIX
MTPOLIECCAX

Xucuna H.P., Kamamena C.K., fIkoBieB O.U. (F’EOXH PAH)
khisina@gmail.com; tein.: 7 (968) 096 01 75
Paboma evinonnena no 2oczaoanuro ' EOXHU PAH

Ha ocHOBe COOCTBEHHBIX M JHMTEPATypHBIX JaHHBIX PACCMOTPEHBI BO3MOXKHBIE MEXaHH3MBI
JIMCCOIMALIMK OJIMBUHA U mUpokceHa (peakiuu Mg2SiOs = MgSiOs + MgO u 2MgSiOs = M@2SiO4
+ SiO2) B ynapHbIX U aOJSIIMOHHBIX IMpoleccax. Pe3ysbraThl, MOMy4YeHHBIE paHEee MPHU U3yYCHHUU
cunukatHbiX kocMuueckux cdepyn (KC) (Xucuna u np., 2015) u npu MCClIeIOBaHUHA TBEPIOTO
KOHJIEHCAaTa — MPOJYKTa Ja3epHOr0 SKCIEepHMEHTa Mo Mchapenuio ojiusuHa mpu T = 4000°C
(I'epacumos, SxoBnes u ap. 2016), HHTEpIIPETUPOBAHBI B CBETE HOBBIX JIMTEPATYPHBIX JAaHHBIX KaK
CBHUJICTEJICTBA AMCCOLMAIMM OJHMBHHA M THPOKCEHA B CHUCTEMax pacIulaB-ra3 B Ipoleccax
abnsauuu (CynepiUKBUAYCHbIE TEMIIEPATypbl, HU3KOE JaBjiIeHHEe). XUMUYECKHE COCTaBbl MPOIYKTOB
aONAMOHHOM TpaHcOpMallMM OJNMBMHA M THPOKCEHA COOTBETCTBYIOT COCTaBaM (pa3oBbIX
accouuanui, oOpa3yloluxcs B pe3ysbTaTeé WHKOHTPYIHTHOTO IUIABJICHHUS STHUX MHUHEPAJOB B
YCIOBHAX YAApHOTO MeTaMop¢u3Ma (BbICOKUE JIaBJICHUS U TEMIIEPaTyphl).
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OKCIIEPUMEHTAJIBHOE UCCJIEJIOBAHUE PE3OPBLIUU AJIMA3A C-O-H ®JIIOUIOM B
TBEPJIOTEJILHOU MATPUILIE JUOTICUJIA/®OPCTEPUTA

XoxpsikoB A.®@., Hosocésiop U. /1., [Tanbsinos YO.H. (MI'M CO PAH)
khokhr@igm.nsc.ru; Tem. 8 (913) 204 92 31
I'panm PH® Ne 24-17-00032

B nocnennue roipl NOSBUINCH TaHHBIE 10 COCTABY MAHTUHHBIX MHHEPAJIOB, CBHJIETEIBCTBYIOLINX
0 BO3MOKHOCTH peaju3aluy B TUTOC(HEpHON MAaHTHH B Pe3yJIbTaTE METACOMAT03a OKHUCIUTEIbHBIX
YCIIOBHUH, TOTEHIMAIBHO JOCTATOYHBIX JUIA JIECTAa0MIM3allMK ajiMas3a. B KadecTBe OCHOBHBIX
PaBHOBECHI, ONPEACAIONIUX OKUCIUTEIbHO-BOCCTAHOBUTEIbHYIO YCTOMYMBOCT aliMasa/rpadura
B BepxHel MaHTuH, sBisitorcss paBHoBecuss EMOD u DCDD. PaBnoBecue EMOD onpenenser
(hopMy HaxXOKJIEHUS YIIIepo/ia B aCCOLMALIUAX C OJUBUHOM. B OTCYTCTBUU OJMBHHA B SKIOTUTOBOM
IapareHe3uce, COCTOSIHME yrieponaa ompeaensercs paBHoBecuem DCDD. B Hacrosiuem
WCCIIEIOBAaHUM TIPEACTABICHBl PE3yJbTaThl IKCIHEPUMEHTAIbHBIX HCCIEIOBAHUN IO pe3opouuu
anMasa B arperate (opcrepuTa M JUOICHIA B MPUCYTCTBHH HEOOJBIIOTr0 KoimuecTBa Boabl (1-3
Mac.%). DKCHEpUMEHTHI MPOBEIEHbl HA MHOTOIYaHCOHHOM arllapaTre BBICOKOIO JABJICHUS MHpPU
nasnenun 6,3 I'lla, Temneparypax 1000 °C u 1300 °C, mmurensHoctu ot 10 go 30 yacoB u
(yruTUBHOCTH KHCIIOpoja Ha ypoBHe OydepoB WM (Booctur-maraerur) m MH (Marmetur-
rematut). [lonydyeHnsle ganHeie 0 (Ha30BOMY COCTaBy O0Opa3lOB MOCIE HKCIEPUMEHTOB, a TAKXKe
110 MOP(OJOTHUN PACTBOPEHUSI KPUCTAJUIOB aJiMa3a CBUJIETEIILCTBYIOT O BO3MOKHOCTH pealln3aluu
MOTOOHBIX MPOIECCOB IPY MAHTUITHOM METACOMATO3eE.
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OCOBEHHOCTU MAT'HUTHBIX MUHEPAJIOB 113 OCAZJOYHbIX ITOPOJ KYBHUHCKOU
INEIIEPEI (CEBEPO-3AITIA/IHBIM KABKA3)

HeabmoBuu B.A. (I'O «bopox» H®3 PAH»), I'osioBanoBa JI.B., loponuuena E.B.,
Hopouuues B.b. (4HO 6 o61acmu zymanumaphuvlx u ecmecmeeHHOHAYYHBIX UCC/1e008aHUL
«labopamopus doucmopuuy), Kypaxxosckmuii A.1O. (I'O «bopox» HD3 PAH»)
tselm@mail.ru, texn.: 8 (906) 632 74 48

Paboma no ombopy 0b6pazyoe u MuKpocKkonuueckomy anaiu3y 6binoiHena 8 pamxax npoexkma PH®
No24-18-00971. Uzyuenue macHumHulx c80UCME U 00paboOmKa pe3yibmanmos MUKpOCKONU4eCcKo2o
aHanu3a 8bINOJIHEHbl N0 MEMOOUKAM, OMPAOOMAHHbIM 8 pamkax 2oczadanusi UD3 PAH

Ocanounsle nopoasl nemep KaBkasa npenacTtaBisitoT coOOM YHHMKaJIbHBIM IPUPOIHBIA apXUB
reosiorndeckoi ucrtopuu. OTIoXkeHHUsA colepkaT MH(POpPMaLUI O KIMMaTHUYECKUX H3MEHEHUSX,
mporeccax 3pO3uU U CEAMMEHTAIINH, a TAKKe O B3aUMOJIecTBUU Ouocdeps! U autocdepsl. OaHUM
U3 KJIHOYEBBIX HMHCTPYMEHTOB HM3yYEHHUS INPOMCXOKICHUS W DBOJIOLUM ITHX IOPOJ SBISAIOTCS
MarHuTHbIE MuUHepaibl. Mukpoctpykrypa okoio 1000 wactun u3 ominoxeHuit 5 cioés (15
obpa3uoB) KyBuHCKOH memiepsl, OTOOpaHHBIX COTpyAHUKaMHu «JlabGoparopuu poucropumy,
MpOaHATU3UPOBaHbl MUKpockomuyeckumu wmetonamu B 'O «bopox» M®3 PAH. B mpobax
o0OHapy KeHbI XKeJIe30COAepIKaIINe YACTULIBI - 00JIOMOYHBIE U OKaTaHHBIE, YACTHLIbI BYJIKAaHUYECKON
LM (cnoii 5, 06p. Ne2), rematutoBsie uribl. HaiieHs! yacTuilel (POHOBOM KOCMUYECKOH MBUTH U
MHUKPOMETEOPUTOB, HEKOTOpPbIE M3 KOTOPHIX, C HAHOPa3MEPHOW CTPYKTYpOH, OOHapyXKEHHbIE B
obpasue Ne§, oToOpaHHOM Ha KOHTakTe ciIO€B 3 W 4, MO)KHO OTHECTH K KOMETHOMY BEILECTBY.
OCOOEHHOCTBIO MUKPOYACTHUI] U3 MU3YYEHHOTO pa3pe3a ObLIM KEJIE3UCThIE IUIEHKHU, MOKPBIBAIOIINE
MIPaKTUYECKH BCE YACTHILIBI.
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NCITOJIb3OBAHUE I'ETEPO®A3HO OKHNCJIIEHHBIX TUTAHOMATHETUTOB B
JUATHOCTUKE ITAJJEOMAT'HUTHBIX TAHHBIX

HeabmoBu4 B.A., ApunorenoBa H.A. (I'O «bopok» H®3 PAH»)
tselm@mail.ru; Ten.: 8 (906) 632 74 48
Paboma evinonanena no eoczadanuro O3 PAH

Hcnonp3oBanne rerepoda3HO OKUCICHHBIX THTAaHOMArHETUTOB, KaK HauOoJiee PacHpOCTPaHEHHBIX
HOCUTEJIe HAMarHWYeHHOCTH TOPHBIX IOpPOJ, B JHUArHOCTHKE MPUTOJAHOCTH OOpas3loB s
[TAJICOMAarHUTHBIX ~MCCIICAOBAaHUN CYIIECTBEHHO PAaCIIMPUIO BO3MOYKHOCTH IAJIEOMarHeTH3Ma,
MI03BOJIMB TTY0’Ke MPOHUKHYTh B TOHUMAHHUE SBOJIIOIMHA MAarHUTHOTO TOJIs 3eMIIM U CBS3aHHBIX C 3THM
nporieccoB. [lanmpHelmme pa3paboTKu METOIUK OOpaOOTKM W HMHTEPIPETAIUMH JaHHBIX OOCIIA0T
OTKPBITH HOBbIE€ TOPH30HTHI B HM3YYEHUH TIIYOMHHBIX MEXaHM3MOB (DYHKIIMOHUPOBAHUSA 3EMIIH.
OkwucleHre THTAaHOMArHeTUTa CTAOWIM3UpPYeT €ro MAarHMUTHBIE CBOMCTBA, Jenas HX MeEHee
YYBCTBUTEJIbHBIMA K TIOCJIEAYIOIIMM HM3MEHEHUSAM TEMIIEpaTypbl U [JABJICHUSA. OTO BAXKHO IS
COXpaHEHUsI NIEPBUYHON HAMAarHWYEHHOCTU IIOPOJIbl, KOTOpasi OTPaXKaeT COCTOSIHUE MAarHUTHOT'O IOJIS
3eMiid B MOMEHT 00pa3zoBaHusi Mopojibl. KOHKpeTHbIE Clydaud YCHEIIHOro NMPUMEHEHUs AETabHbIX
MHUKPOCKOITMUECKUX HCCIIEIOBAaHUH TeTepoda3HO OKUCICHHBIX TATAHOMArHETUTOB B MAJICOMArHUTHBIX
HCCIIeIOBaHUSIX 00pa3lioB IMPOTEPO30MCKOT0 BO3pAacTa MOTYT OBbITh HCIHOJIBb30BAaHbI U Ui HOBBIX
00bekToB. IIprMeHeHHe 3JIEeKTPOHHOM MHMKPOCKONHMHM M PEHTICHOBCKOH JU(PAKTOMETPUH JUISA
BU3yaIM3alUK pacrpeeneHus (a3 U BBIIBICHUS MUKPOCTPYKTYPHBIX OCOOEHHOCTEH, B COUETaHUH C
MarHUTHBIMU JJAHHBIMHM, T[IO3BOJIMJIO CO3/aTh IIOMOJIHAEMBI B IIPOLIECCE IPOAOJDKAIOLIMXCS
WCCIIEJIOBAaHUN HA0Op TIPH3HAKOB JUIi OTOOpa OOpa3loB, MPHUTOJHBIX JUIS TaJIEOMAarHUTHBIX
HCCIIEZIOBAHUM.
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UTO O3HAYAET OBHAPYX>XEHHUE BOJIOPOJIA B APXEOJIOTUHECKOM APTEDAKTE?

HeabmoBu4 B.A. (I'O «bopox» HD3 PAH»),

Kambimos A.H. 000 («OIl» Barmuxk Ickopm xon0unzy)
tselm@mail.ru; Ten.: 8 (906) 632 74 48

Paboma svinonnena no eoczaoanuro Ud3 PAH

Haiinen apxeonornueckuii apredakT — MOJIOT, COCTOSIIIUI U3 TeXHUYeckH yrcToro xeinesa. (THX).
Haxonku MeTeopHuTOB C 5KeJIe30M TaKOM YMCTOTHI HE U3BECTHBI, a IPEBHUE METAJTYPrH HE BIIAJEIIH
texnonorusimu nosryueHust TUXK. TToaromy Bo3HHKIIa HEOOXOIUMOCTh PACCMOTPEHUS MHBIX BEPCUN
MPOUCXOXACHUA. 3ajadyeil uccienoBaHus ObUIO T[OKa3aTh, 4YTO apTedakT caedaH He U3
BBIIUIABJIEHHOW CTaJM WIM W3 METEOPUTa, a U3 MaTepualia MPUPOJHOIO IMPOUCXOXkAECHUA. bblio
BBICKA3aHO NPEIINOJI0KEHHUE O TOM, YTO METall MOJIOTa MOKET COJIepPKaTh OOJIBIIOE KOJUYECTBO
Bogopona (H). Ananu3 moaTBepAus CAENaHHOE IMPEANOJIOKCHHE: B 00pas3ie ObUIo 0OHAPYKEHO
aHOMAJILHO BBICOKOE KojnuecTBO H. McmblTanus mpoBOIWINCH € UCIOJIB30BAaHUEM aHAIM3aTOpa
Bojopoaa AB-1. Omnpeznenenrie MaccoBoi A0y H mpou3BOAUIOCH METOJOM BaKyyM-HarpeBa Io
I'OCT 21132.1-98. Pe3ynbrar mM03BOJIIET OOOCHOBAHHO YTBEPXKAAaTh, UYTO HAXOJIKa HMMEET
IIPUPOIHOE TPOUCXOXKJEHUE, CBSI3aHHOE ¢ H, M sBIsSeTCs 10Ka3aTeNbCTBOM B IOJIb3y THIIOTE3BI
n3HavanbHO TuapuaHo 3emmm B.H.Jlapuna. Takas Haxonaka ¢ aHaJUTHYECKUM OOOCHOBaHHUEM
SIBJIICTCSL TIEPBOM, HO HE MOXKET ObITh €MMHUYHON. [IOMCK HOBBIX OOBEKTOB MOKHO OCYIIECTBIISITH
Omarojapst TOMy, 4TO CJiellaHHasg HaxojkKa 00JaaeT CBOMCTBOM CBEPXIUIACTUYHOCTH, YTO MOXKET
OBITH KPUTEPUEM TOMCKA 00PA3I0B HABOJOPOKEHHOTO XKele3a.
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BJIMAHUE TEMIIEPATYPBI HA YCIIOBHS OGPA3OBAHUSA 1 COCTAB BUOTUTA,
KPUCTAJUIN3YIOIEI'OCA U3 TPAHUTHOI'O PACIIVIABA

Yesoruesnos B.1O., Bupioc A.A. (MTTEM PAH)
chev@iem.ac.ru; ten.: 8 (496) 522 58 61

Paboma evinonnena npu ¢hunancosoti nooddepocke npoexkma Poccutickoni @Dedepayuu 6 nuye
Munobpuayxu Poccuu Ne npoexma 13.1902.24.44, Ne coenawenus 075-15-2024-641

DKCIepUMEHTAIBLHO H3yYEHO BIUSHKUE TeMIepaTypbl B auana3zone or 750° mo 620°C npu paBicHun
110 — 120 MIla Ha cocTaB u yciIOBUs 00pa30BaHUsI KPUCTAIUTH3YIOIIETOCS U3 TPAHUTHOTO pacIiiaBa
OMOTUTa B 3aBHUCHUMOCTH OT cojepkaHusi ¢ropa u xjopa B cucteme. Mcnonap30BaHbl paciuiaBbl
OMOTUTOBBIX TPaHUTOB XaHTWiaiickoro maccuBa (Bocrounoe 3abaiikanbe) M BOJHBIE PACTBOPHI
KHCJIOT caeayromei konuentpamuu: SM HF + 5SM HCI; IM HF + IM HCI; 5SM HF + 1M HCI.
HcxomHoe BECOBOE COOTHOIICHHE PACTBOP/TPAHUTHOE CTEKIO cocTaBisuio okosno 1/10. Tlepsbie
CYTKH OIBIT BBIICPKHMBAJICS B HAUTMKBUAYCHBIX ycioBusx npu I = 830°C, a 3arem Temmeparypa
OIyCKaJIach HIDKE JIMKBHYCa M OIBIT MPOIOIDKAIICS IPU OJHOM u3 Tpex Ttemmeparyp 750°, 720° u
620°C. OOGr1ast JIMTEILHOCTD SKCIIEpPUMEHTOB Obta oT 10 10 14 cyTOK.

[ToydeHHble pe3yabTaThl COMOCTABIEHBI C COCTaBaMU M COJEpKaHUsSMU (Topa W Xjopa B
OMOTUTAaX U3 MPUPOIHBIX TPAHUTOB XaHTMIIACKOrO MacCHBa.
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PACIIPEJEJIEHUE ®TOPA 1 XJIOPA MEX/JY BUOTUTOM, AITATUTOM U
PACIINTABOM BOJIOHACBIIIIEHHOI'O PEAKOMETAJIBHOI'O BUOTUTOBOI'O
I'PAHUTA

Yesbiuenos B.1O., Buprwc A.A. (MT'EM PAH)

chev@iem.ac.ru; ren.: 8 (496) 522 58 61

Paboma evinonnena npu @unancosoii noooepoicke npoekma Poccutickou @Dedepayuu 6 nuye
Munobpuayrxu Poccuu Ne npoexma 13.1902.24.44, Ne coenawmenus 075-15-2024-641

DKCIepUMEHTAIBHO UCCIIe0BaHa KPUCTAILIM3AIMS JTUKBUIYCHOTO OMOTHTA U allaTuTa U3 paciiaBa
PEIKOMETANIbHBIX I'PDAaHUTOB B BOJOHACHIIIEHHBIX YCIOBMAX NpH JaBieHuu okoso 100 Mlla u
temneparype 750°C B 3aBUCHMOCTH OT comepikanusi hTopa u xjopa B cucreme. B skcriepuMeHTax
UCIOJIb30BAaHbl pacIlIaBbl, IOJyYEHHbIE IUIABJICHHEM OHWOTUTOBBIX I'PAHUTOB XaHTHIJIAHCKOTO
MmaccuBa (Bocrounoe 3abaiikanbe), ¥ BoJgHBIE pacTBOphI kuciot u coneit: 1M HF + IM HCL; 2M
HF + 2M KF; 5M HF + 1M HCI. HcxoaHoe BECOBOE COOTHOILICHHE PacTBOP/TPAHUTHOE CTEKIIO
cocraBisuto 1/10. OqHu CyTKH OMBIT BBIACPKUBAIICS B HA/UTMKBUIYCHBIX ycnoBusix mpu T = 830°C,
a 3aTeM TeMmIepaTypa oOIycKajgach Hmke JukBuayca g0 750°C. OOmas UIMTEIbHOCTD
skcnepuMeHToB Obia ot 10 10 14 cyTok.

B urtore npoBeneHHBIX 3KCIIEPUMEHTOB OINPEENIEHbl XUMHUECKUE COCTaBbl KPUCTAILIU3YIOIUXCS
O0uoTHTa, amaTHTa M TPAHUTHOTO pACIUIaBa, a TaKKe coiepkaHus (Gropa M XJopa B HUX B
3aBHCUMOCTH OT HCXOJHBIX COJepKaHuM (Topa M xjiopa B cucteme. Paccumtansl ¢Top/xiop
COOTHOILIEHUS B COCYIIECTBYIOMUX (a3ax. [lomydeHHbIe pe3yabTaThl COMOCTABICHBI C COCTABAMHU U
coJiepKaHUsIMHU TOpa M XJIopa B OMOTUTAX ¥ amaTHTaX W3 MPUPOIHBIX TPAHUTOB XaHTHIANCKOTO
MaccHBa.
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HPUMEHUMOCTb BOPAHA AMMUHAKA KAK HCTOYHUKA BOJOPOJIA B
OKCITEPUMEHTAX C AYEMKOU C AJIMA3HBIMU HAKOBAJIbHAMU

Yeprrosa H.B., CnnBak A.B., 3axapuenko E.C., Cadonos O.I'. (UM PAH)
nadezda@iem.ac.ru; temn.: 8 (496) 522 58 76
Hcmounuxu ¢punancuposanus: mema HUP UM PAH (FMUF-2022-0001)

bopan ammuaka (BH3NH3) ucnonb3yeTcs B 9KCIIEPUMEHTAIBHON TIETPOJIOTHH KaK J1abopaToOpHbIi
HCTOYHUK BOAOPOJa, Oopa u azoTa. B HacTosmell paboTe Mccae0BaHO TEPMUUECKOE Pa3JIoKEeHHE
sToro coenunenus 10 Temmnepatypsl 300 °C B suelike ¢ aliIMa3HbBIMU HAKOBAJIBHSMHU C IPUMEHEHUEM
CHEKTPOCKONMUU KOMOMHAIIMOHHOTO paccesiHus. [lomyueHHble pe3ynbTaThl MOKaszalu, 4To OopaH
aMMHuaka MOXeT ObITh 3(()EKTHBHO WCIOJB30BaH I TeHEpallid BOAOpoJa B paboueM oObeme
s9eKu yxe npu Temieparype okosio 200 °C. OxHako oO0pa3oBaHWE MHOTOYHMCIICHHBIX ITy3bIpeit
CYUIECTBEHHO YyXYyJIIA€T BU3YaJIbHBIH KOHTPOJIb M KAdeCTBO CIEKTPOB KOMOWHAIIMOHHOTO
paccesinus. Takum oOpa3oM, MPUMEHEHHE TAaHHOTO COSAMHEHHUS 111 CO3/1aHHSI BOCCTAHOBUTEIBHOM
Cpelpl B slUEHKE C aJMa3HbIMM HAaKOBAJIbHSIMM CONPSIKEHO C YXYALIEHHUEM KauecTBAa ONTHYECKHX
CHUMKOB U aHAJU3a.
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PEKOHCTPYKIUMA ITEPBUYHOI'O PACITNIABA KOMATHHWUTOB BEJITEBPEJ/IEH:
JABYXKOMIIOHEHTHA I KOHTAMMWHALIMA 1 EE UCTOYHUKIA

Yyrynos A.B. (CEOXH PAH), Coboues A.B. (ISTerre, I'penoons, @panuus)
chugunov@qgeokhi.ru;
Paboma evinonnena 6 pamrax I'oczaoanus 'EOXU PAH

KoMatuuTsl - caMble BBICOKOTEMIIEPATYPHBIE M MAarHe3WAbHBIC JIaBbI 3€MIIM, SBIISIONIHECS
KJIFOUEBBIMH CBHJICTEJISIMH SBOJIIOIMM MAaHTUU. BKitoueHus: B peHOKpUCTAIIaX OJIMBHHA, IEPBOTO
MUHEpaJia KPUCTAUTM3AIUN PACIUIaBa, COXPAHSIOT YHUKAIBbHYI0 HH()OpPMAIMIO O COCTaBe paHHEU
MaHTUU IUTaHeThl. llepBUuHBIM paciiaB KoMaTUUTOB BenreBpeneH (3eJI1€HOKAMEHHBIN MOsIC
bap6epron, 3.27 wmupa Jser) ObUI PEKOHCTPYHPOBAH 110 3HAYUTEIBHBIM KOppensiusMm Ti-
HOPMaJIM30BaHHBIX KOHIIEHTpaluil HecoBMecTUMbIX 35eMeHToB ¢ Cl/Ti - mpokcu KOHTaMUHAIMH,
HE 3aBHUCAIUN OT (QPAaKIUOHHOW KpUCTAUTU3aluKd oJuBUHA. CHIBHBIC TOJIOKHUTEIbHBIC
koppensiuu O0butd BeisiBIeHbI MekAy Cl/Ti u K/Ti, Rb/Sr, Pb/Ti u ap. McxomHo mpeanoeHHas
OJIHOKOMITIOHEHTHAsE MOJIEJIb KOHTAMHUHAIIMU BBICOKOCOJEHBIM pACCOJIOM HEIOCTATOYHA: IS
O6amanca Cl TtpeOyercs ouenb Hu3Kas 0'°0 < -30%o.. B manHOM wHccieoBaHWHM MpejiaraeTcs
JIByXKOMIIOHEHTHYIO MOJEJIb: NEepBbId KoMnoHeHT - 20 wmac.% wactuyHoro paciaBa (50%
IJIABJICHUS) CEPIIEHTUHUTA U3 OJMBUHOBBIX KyMYJATOB (0'%0 ~ 2.2%0, CXO/€H C CepreHTUHUTAMHU
BenteBpenen); nonomHuTenbHbIHN - <1.5 Mac.% paccona (conenocts ~30% NaCl).
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HOBBIE JAHHBIE PAMAHOBCKOI CITEKTPOCKOITHU O COZIEP)KAHUU BO/JIbI 1
HEOAHOPOAHOCTU MAHTHUHN B MORB-IIOPOIAX N3 TPOMHOI'O COYJIEHEHUA
BYBE

Yyrynos A.B., Kpamennnnukon C.I1., lInmkuna T.A., KpuBenko A.Il. (F'EOXH PAH)
chugunov@geokhi.ru;
Paboma evinonnena 6 pamxax I'oczaoanus 'EOXU PAH

Bona cymiectBeHHO BiusieT Ha (PU3MKO-XMMHYECKHE CBOMCTBA Marm, jenas e€ KOJIMYeCTBEHHOE
OTIpeJIeJIeHNe KIIIOYEBOW METPOJIOTHUYECKON 3ajaueil mpu paboTe ¢ HPUPOAHBIMH OOBEKTAMH.
HoBble nanHbIE paMaHOBCKOW CIIEKTPOCKONMHMM 0a3ajabTOBBIX cTekosl TpoitHoro CouneHenus: byse
(TCB) Obutn momyuensl npu mnomoru KP-cmekrpomerpa Renishaw InVia (TEOXW PAH).
KanubpoBka criekTpoMeTpa BBIIIOJIHEHA HA CHHTETUYECKUX CHIIMKATHBIX CTEKIIAX ¢ n3BecTHbIM H20
(MK-cnexrpockonus, TurpoBanue Kapna-®duinepa). BoiieneHsl 1Ba OCHOBHBIX THIIA PacILIaBOB:
pacmiaBbl CpenuHHO-ATmantudeckoro xpedra (CAX) ¢ Huskumu coaepkanusimMu Bojabl (~0.2
Bec.%), Bropoit — HOro-3anagnoro Wummiickoro Xpebra (KO3UX), oboramiennsie Bogou (mo 1
Bec.%). He ObU10 00HapyKEHO KOPPEISAIMH MEXIy COJIEp:KaHHEM BOJbl B paciljiaBe U IITyOMHON
m3nustaus (ot6opa) masbl (400 — 2750 M) — Bapuauy CoiepKaHUM BOBI HE SIBIISIOTCS apTehaKkToM
nerazanuu  0azanbToB. [3yueHHBIE CTEKJIa HUMEIOT MOJIOKUTEIbHYI0 KOPPENSLHUI0 MEXKIY
COJIepKaHUEM BOJIbI U APYTUMH JieTydnMu, TakuMu kKak Cl u F, a Takke MOABMKHBIMU 3IIEMEHTaMHU
tuna K. HoBble nanHbIe yKa3bpIBalOT HA HEOOXOIMMOCTh MEPEOCMBICICHHSI POJIM BOJIBI B IBOJIIOIIMH
marmatuzma TCh u nuHaMuke cMeneHus UICTOYHHUKOB.
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YCJI0BUS ®OPMUPOBAHUS TEXHELIMMCOJEPXKAIIMX XEJIE3UCTBIX OCAJIKOB B
KOHLEIIINN PEAKTUBHOI'O BAPBEPA B IIOA3EMHBIX BOIAX

Mlanyruna E.A. (PXTY), Aopamosa E.C., Aprembes I'.Jl. (DX PAH),
Twnuna E.A (PXTY), I'epman K.J. (HU®XI PAH), Cadponos A.B. I'"EOXH PAH)
shaluginay2002@mail.ru; Tem.: 8(977) 801 95 33

Texnennii-99 — AONTOXKUBYIIMIA PAaAMOHYKIUA C BBICOKOW MHIPAIMOHHOW CIIOCOOHOCTBHIO B
OKHUCJIUTENbHBIX ycloBUsiX B Qgopme neprexHerara (TcOs7), mosToMy mjisg HaleKHOW H3OJALUU
HEOOXOMUMBI ~ yCIIOBHSI €r0  BOCCTAaHOBJIGHHs B  ManopactBopumyto  dopmy  Tc(IV).
XKenezoconepxaiue mMarepuaibl, criocoOHbI HE TOJbKO BoccTaHaBnuBath Tc(VII) HO u HamexHO
(buKcupoBaTh ero B MUHepaibHbIX (pazax. [loaToMy peakTuBHBIE Oapbepbl HA UX OCHOBE SIBIISIOTCS
3¢ (deKTUBHBIM cIOCOOOM OTpaHUYEHHUs €ro MUTpALMU B OKpY»Karouieil cpene. B manHoii paGote
WCCIICZIOBAaHbl TPHUPOJHBIC JKEIE30COAepKAIIUe MaTepHalbl (OKCHABI XKene3a, Oyphlil Kele3HsK,
CUCPUT, NHUPUT) M HMX CHUHTETHUECKHE aHaJOTd B a’pOOHBIX M AaHAa’POOHBIX YCIOBHSIX.
DKCIEpUMEHTHl 110 UMMOOWIM3ALMU TEXHEIUs] MPOBOAWINCH MPU COOTHOHIEHHH T:K = 1:20 ¢
HCIONb30BAHUEM MOJENBHBIX pacTBopoB ¢ 10%-10° mons/m NaTcOs. YcTaHOBIEHO, UTO
ocaxaenne xenesa npu pH 7-12 dopmupyer Hanbosiee ycTolduBbIe (Ba3bl sl UMMOOMIU3AIINN
texHeuusa. Hanbonee »pdekTUBHBIMU KaK B adpOOHBIX, TaK U aHA3POOHBIX YCIOBUAX OKAa3allUCh
cuctemsl ¢ Fe(Il) u cynshun-nonamu (91-99% wmmmoOunm3anuu) B KOTOpex 10 60% TexHenus
HaXOJWJIOCh B IIPOYHO CBSI3aHHOM (popme.
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NCCIIENOBAHUME CTPYKTYPbl CTEKJIOKPUCTAJUIMYECKUX OBPA3LIOB CUCTEMBbI
Cs20-B203-Si02—-Al203 110 JAHHBIM PAMAHOBCKOU CIIEKTPOCKOITUU U POA

HIupudazaposa J.b., Heosinna JI.A., Boakosa E.A. (F’EOXH PAH),
Kopoaesa O.H. (Hncmumym munepanozuu YpO PAH)
eshiribazarova@bk.ru

Uccneoosanue evinoaneno sa cuem epamma Poccuiickoco mayunoco ¢onoa Ne 25-17-20015,
https://rscf.ru/project/25-17-20015/

B nanHo#l pabore mpencTaBiIeHBI Pe3yJbTaThl UCCICIOBAHUN CTPYKTYpPhl CHIMKATHBIX CTEKOJ H
npoaykToB ux kpuctawimzanuu cucteMbl Cs20-B203-SiO2-Al203 meromamu  paMaHOBCKOI
CHEKTPOCKONUU U peHTreHodaszoBoro anammza (PDA). OOpasubl CTekiIa W KPUCTALUIOB OBLIU
MOJTyUYCHBI TyTeM OXJIAKJCHHs paciiiaBoB. CTEKIa M3rOTaBIMBAIUCH ITyTeM OBICTPOM 3aKaJIKH Ha
BO3[IyXe, B TO BpeMs KaK KPHCTaUIbI (POPMHUPOBAIHCH MyTEM MEJICHHOTO OXJIAXKIACHHUS B TCYH.
CtpykTypa aMOpP(HBIX H YIOPSJIOYCHHBIX 00pa3loB ObLIa MCCIIEIOBaHA C IIOMOIIBI PAMAaHOBCKOH
CIEKTPOCKOMUHU, KOTOpas MO3BOJIMJIA WACHTU(DUIMPOBATH OCHOBHBIC CTPYKTYPHBIC EIMHHIIBI
OKCHJTHBIX CTEKOJI U OIPENEIUTh 3aBUCUMOCTH MX paclpeiesieHuss OT cocTaBa. Kpucramumyeckue
¢da3pl Takke ObUTH HICHTU(QUIIUPOBAHBI C TIOMOINBID PaMaHOBCKON crekTpockonuu. Da3oBblit
COCTaB IMOJIyYEHHBIX 00pa3I[0B ObUT MOATBEPXKICH C MTOMOIIBI0 POA.
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PACTBOPUMOCTbD H20-CO2-COAEPXKAIIEI'O ®JIIOUJJA B BA3AJIbTOBOM PACIIJIABE
TP JABJIEHUAX 10 900 MITA

HInmkuna T.A., Kpamenunuukos C.I1., Muponos H.JI. (I'"EOXH PAH),
Bouapuuxos P.E. (JGU Mainz, Germany)

t.shishkina@geokhi.ru; rtem.: 8 (495) 939 70 62

Paboma evinonnena npu noooepacke coczaoanusi I EOXU PAH

Hannbie o cogepxanusx H20 u CO2 B ByJIKaHMYECKUX CTEKJIaX M PACIUIABHBIX BKIIOYECHUSAX B
MUHEpaJlaX H3BEPIKEHHBIX IOPOJ] MOTYT HCIOJIB30BATHCSA IS pacdyera MaBJieHUsS (DIIOUITHOTO
HACBIIIEHUS B MarMaTHYeCKUX CHUCTeMaX. bDOJNbIIMHCTBO OMyOJUKOBAaHHBIX JaHHBIX O
pactBopumoctu cMmemranHoro H20-COz-conmepkamero d¢uronna B 0a3albTOBBIX —paciijiaBax
orpanndeHo napieHusiMu Huke 500 MIla. Onnako B mocnenHee BpeMsi OOHApYKEHbI TPUPOIHBIC
pacruiaBbl U3 30H CYOYKIIMU U OKEAHHYECKUX OCTPOBOB ¢ coaepxkanuem COz Boimie 0.3 mac.%, 4To
cBujeTeNbcTBYeT O gaBieHud Bbime 500 MlIla. Hamu mnpoBeneHbl SKCIEPUMEHTHI 110
pactBopumoctu cMemanaoro H20-COz-conepxaniero ¢uronaa B 6a3aabTOBOM paciuiaBe (ByJIKaH
MyTtHoBckuii, KamuaTtka) npu gaBinenusx 700 u 900 Mlla ¢ ucnonbp3oBaHHEeM amnmapaTtoB THIIA
«razoBasi O0oM0a» M «IMHUCTOH-UMWIUHAP». OlpeesieHHbIe B 3aKaJICHHBIX CTEKJIAX KOHIICHTPALUU
CO2 nocrurarot ~0.5 mac.% npu naBnenuu 700 Mlla u ~0.6 mac.% npu 900 MIla. [ToaTBepkneHa
MpoOJEeMAaTUYHOCTh 3aKalKi B CTEKJIO pacIylaBOB C coAepxaHusMu Bojsl Ooinee 10 mac.%.
O1neHOYHBIC COJIEpKAHUS BOJBI B 0a3aJIbTOBOM paciuiaBe MoryT pocturath ~11 (700 MIla) u ~13
(900 MlIla) mac.% H20. Ilony4yeHHble TaHHBIE MOTYT MCIIOJIB30BAThCS IS KaTMOPOBKU MOJENeH
pactBopumoct H20-CO2-coneprkaniero ¢uronaa B 6a3aIbTOBOM paciiiaBe IpH JaBieHUsX 10 900
MIla.
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TEPMOJIMHAMWYECKHUE CBOVICTBA PACIIJIABOB B CUCTEME Al203-TiO2-SiO:

IlopuuxoB C. U. (FEOXH), I'oasina E. C. (BOPKMH)
sergey.shornikov@gmail.com; Ten.: +7 (951) 661 14 60
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

OU3UKO-XUMUYECKHE CBOWCTBA AIFOMOTUTAHOCHIIMKATHON CHCTEMBI U €€ PAcIIaBOB MPEICTABISIOT
3HAYUTENBHBII HHTEpPEC IS TEXHOJIOTUM IIAMOTHBIX M JIMHACOBBIX OTHEYIIOPOB, a TaKXKe IS
METPOJIOTUH.

B mHacrosmieit paboTe mHpoOBEAEHBI pacueThl AKTUBHOCTEH OKCHJIOB M HSHEPIUU CMEIICHUS B
pacruiaBax TpouHON cucteMbl Al203-TiO2-SiO2 B obmactu  Temmeparyp 1800-2400 K.
PaccunTaHHble JMHUM HW30aKTUBHOCTEH OKCHIOB CBHUJETEIBCTBYIOT O TIOBEACHUU pPAacIlJIaBOB
cuctembl Al203-Ti0O2-SiO2 6aM3KOMyY K HCaTbHOMY, KaK U B ClIydae PacIuiaBOB JIBONHBIX CHCTEM.
MuHuManbHOE 3HAUYEHHE dHEprun cMerieHus B paciuiaBax cucteMbl Al203—TiO02-SiO2 naxoautcst
B 00nacTu TpoiHoi IBTEKTHKH (Al203-Al6Si2013—Al2TiOs). [lonydeHHbIe JaHHBIE COIOCTABIICHBI C
MMEIOIIEHCS TePMOIMHAMUYIECKOM HH(OpMAIIHEH.
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TEPMOJIMHAMWYECKHUE CBOMCTBA PACIIJIABOB B CUCTEME CaO-Al203-TiO:

Ilopuukos C. U. (FEOXH)
sergey.shornikov@gmail.com; ten.: +7 (951) 661 14 60
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

dU3MKO-XMMHUYECKUE CBOWCTBAa coenuHeHHMit M pacmiaBoB cuctembl CaO-Al20s-TiO2 u ee
COeI[I/IHeHI/If/'I MNpeaACTaBJIAOT 3HAYUTEIbHBIN HUHTCPCC JIs1 TIOHUMAHUA NPOTCKAaHUA I'COXUMHUYCCKUX
U MHHEPAIOrMYECKUX MPOIIECCOB B 3€MHOM KOpE, YTO HMMEET MPAKTHYECKOe MPUMEHEHHE IMPH
MOKCKE TIOJIC3HBIX UCKoMaeMbIiX. OCO0YI0 3HAYMMOCTh CBOMCTBA ATON CHCTEMBI MPHOOPETAIOT TIPU
W3rOTOBJICHMM  KepaMHKH W TJa3ypeidl, TMpPOU3BOJICTBA  KOPYHIOBBIX  OTHEYIIOPOB  H
BBICOKOTUTAHUCTABIX IIIJIAKOB, 4 TAKXKEC B XUMHYECKOU MIPOMBIINIJIICHHOCTH U MCAUIIUHC.

B Hacrosmieli paboTe ObUTH BBIMOJHEHBI PacyeThl TEPMOAWHAMUYECKUX CBOWCTB PACIUIaBOB B
cucreme CaO—Al203-TiO2 B obaactu temneparyp 1800-2400 K. Paccunrtanuspie aktuBHOCcTH CaO
B pacIuiaBax CHCTEMbI BBUIBIISIOT 3HAYMTENIbHYIO 00macTh yrctoro Cal. JIMHUU M30aKTHBHOCTEH
Al203 u TiO2 pacrnonaraiotTcsi paBHOMEPHO U TOKAa3bIBAIOT MPeo0JIalaHue BIUSHHS COJCPKAHUS
CaO na axtuBHOCcTh Al203 1 conepxxanust Al203 Ha aktuBHOCTH TiO2. MUHHMMAIBHOE 3HAYCHUE
OHCPIrunu CMCIICHHA B pacCIllaBaXx HaXOAHUTCA MCKAY ICPOBCKUTOM H AJIIOMUHATOM KaJIbIUA.
PaccuntaHHble 3HAYEHUs] AKTUBHOCTEH OKCHUIOB M SHEPIMU CMEIUICHHUS B pACIiaBaX CHUCTEMbI
XapaKTepU3yIOT HWHIMBUAYyaJIbHOEC TIIOBEJCHHE KOMIIOHCHTOB paciulaBa M COOTBETCTBYIOT
YCTaHOBJICHHOM JarpaMMe COCTOSIHUSI CHCTEMBI.
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TEPMOJIMHAMWYECKHUE CBOMICTBA PACITJIABOB B CUCTEME CaO-FeO-TiO:

Ilopuukos C. U. (FEOXH)
sergey.shornikov@gmail.com; Ten.: +7 (951) 661 14 60
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

OU3NKO-XMMUYECKHE CBOMCTBA pACIUIaBOB  KaJIbIIMEBOXKEIC30TUTAHATHOW CHUCTEMBI U €€
COCIMHEHUI TPEACTABISIOT 3HAYUTEIBHBIA HMHTEPEC I TEXHOJIOTHH IIJIAKOBBIX MAaTEpUasoB,
3¢ PEKTUBHOTO 00OTAICHUST TUTAHOCOJEPXKAIIUX Pyl M KOHIIEHTPATOB, a TaK)Ke IMPOU3BOJICTBA
3aIUTHBIX MOKPBITUHN, TIOBBIIIAOIINX CTOHKOCTH 023aTbTOBOTO BOJIOKHA.

B Hacrosmieit paboTe TpOBEIEHBI pacueThl AKTUBHOCTEH OKCHIOB W JHEPIUM CMEIICHUS B
pacruiaBax TpouHOM cuctembl CaO-FeO-TiO2 B obmactu Temmepatyp 1500-2400 K.
PaccunTaHHble JIMHUU W30aKTUBHOCTEH OKCHIIOB CBHUJCTEIBCTBYIOT O HAJIWYHH CHIBHOTO
B3aumozencTBuss B pacmuiaBax cucteMbl CaO-FeO-TiO2, 00yClOBICHHOTO 3HAYUTEILHBIMH
orkiaonenusmu aktuBHocTel CaO u TiO2 oT uaeanbHOro nmoseaeHus. AKTHBHOCTh FeO, HanpoTus,
Onmu3Kka K WACATbHOCTH, KaK U B ClIydae pacIUIaBOB JIBOMHBIX CHUCTEM. MHMHUMaJIbHOE 3HAYCHHE
SHEpruu cMelieHus B paciuiaBax cucrembl CaO-FeO-TiO2 HaxoauTcss B 00JaCTH TEPOBCKHTA
CaTiOs, naubonee yCTOMYMBOTO JBOMHOTO COCOMHEHHS B cHCTeMe. lloiyueHHbIe JaHHBIC
COITOCTAaBJICHBI C UMCIOIIEHCS TEPMOIMHAMHYECKOW UHPOPMALIUEH.
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TEPMOJIMHAMWYECKHUE CBOMCTBA PACIIJIABOB B CUCTEME CaO-MgO-TiO2

Ilopuukos C. U. (FEOXH)
sergey.shornikov@gmail.com; Ten.: +7 (951) 661 14 60
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

[IIupokoe UCHOIH30BAHNE THUTAHOBBIX CIUIABOB B aBHUAIMH, a9POKOCMUYECKON MPOMBIIIJICHHOCTH,
MEIUIMHE, TEXHOJIOTHH 3JICKTPOKEPAMUKU U CTPOUTEIILCTBE 00YCIIOBICHO WX HU3KOH TIOTHOCTBIO,
HETOKCUYHOCTBIO, BBICOKOW TPOYHOCTHIO M KOPPO3HOHHOM CTOWKOCTBIO. [IpOM3BOICTBO THTaHA U3
€ro MUHEPAIbHBIX Py TPeOyeT JeTalbHbIX (U3UKO-XUMHUYCCKUX JAHHBIX O JOMCHHBIX IIIaKaX,
SBIISIIONIMXCSL  BaXHBIM  pecypcoM. B aToli  cBsA3Mm 0coboe 3HaUYeHWE MpuoOpeTaet
TepMoJMHamMuueckas uH(popMarus, xapakrepusytonias cuctemy CaO-MgO-TiO2, kortopas
JIOBOJIHO CKY/IHA.

B nacrosmield pabore ObUTH BBITIOJHEHBI PACYEThl TEPMOJMHAMHUYCCKUX CBOWCTB PACILIaBOB B
cucteme CaO-MgO-TiO2 B obaactu temneparyp 1700-2400 K ¢ mOMOIIbIO MOTYIMIUPUIESCKON
Mozaenu. Paccumrannpie nuHMM u30akTuBHOCTeW CaO m MO pacnonararoTcst corjacHo
MoJIOKeHUsT X (Da30BBIX TOJIEH, JUHUU H30akTHBHOCTEeH TiO2 pacrmonaraioTcsi paBHOMEPHO.
MuHuMaNbHOE 3HAUYECHUE YHEPTUHN CMEIICHHS B PACcIIaBaX CUCTEMBI O0YCIIOBIICHO YCTONYHBOCTHIO
MIEPOBCKUTA B PACIUIABE U HAXOJUTCS B O0JIACTH IBTEKTHKH «IIEPOBCKUT — IEPHUKIIA3 — TCHKEITUTY.
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TEPMOJIMHAMWYECKHUE CBOMCTBA PACITJIABOB B CUCTEME CaO-TiO2-SiO2

Ilopuukos C. U. (FEOXH)
sergey.shornikov@gmail.com; Ten.: +7 (951) 661 14 60
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

Turanur — eauHCTBEHHOE TpoiiHOoe coeauHenue cucreMbl CaO-TiO2-SiO2, KoTopoe sABIsSETCS
pactpoCTpaHEHHBIM aKIECCOPHBIM MHHEPAJIOM B IIMPOKOM JHAMA30HE JIUTOJIOTUYCCKUX
dopmarmii. OH TpHOOpEN TOMYJISPHOCTh B KadecTBE MHHEpaJa-MHIUKATOPA T'€OXPOHOMETPA,
NeTpOXpoHOMEeTpa M pyAbl. brmaromaps cBoeil crmocoOHOCTH BKJIIOYATh B KPUCTAUIMYECKYIO
CTPYKTYpPY IIMPOKHI CHEKTP MHUKPOIJIEMEHTOB, BKIIFOUAsi PEIKO3EMENBbHBIC JIEMEHTHI U AJIEMEHTHI
C BBICOKOW HAIPsSHKCHHOCTHIO MArHUTHOTO IIOJISI, TUTAHUT MOXET PETUCTPUPOBATH H3MEHEHUS
JIaBJICHUSI, TEMIIEPATYPhI, @ TAKIKE COCTaBa OCHOBHOM MacChl TIOPOIbI, YTO MOXET OBITh CBS3aHO C
I[EJTBIM PSIIOM MarMaTUYEeCKHX, METAMOP(PUUECKUX U TUAPOTEPMATHHBIX MTPOIIECCOB.

B Hacrosmieit paboTe paccuMTaHbl TEPMOJWHAMHUYECKUE CBOWCTBA paciuiaBoB B cucteme CaO—
TiO2-SiO2 B obnactu Temneparyp 1700-2400 K. PaccuntanHble 3HaUCHNSI aKTHBHOCTEH OKCUIOB H
SHEPrMU CMEIIEHHMs B pacilaBaX CHCTEMbl XapaKTEpU3YIOT HHIUBUAYyabHOE TOBEICHHE
KOMIIOHCHTOB pacIulaBa ¥ BBIABJISIOT BBICOKYK) yCTOHYHMBOCTh THUTAaHUTAa B  pacIUIaBe.
Paccunrannbie guHun uzoaktuBHocTe CaO u TiO2 mpu Temmneparype 2273 K pacronaratorcst
paBHOMepHO, JUHHMM u30akTHBHOCTEeHW SIiO2 mnokaswiBatoT mnpeoOiamanue BiausHus CaO (mo
cpaBuenuio ¢ Ti02) Ha cBoiictBa pacmiaBoB cucteMbl CaO—TiO2-SiO2. MuHUMaNIbHOE 3HAYCHHE
sHepruu cMmenieHus B paciuiaBax cucteMbl CaO—TiO2—SiO2 HaxoauTes B 1OJIC TUTAHHUTA.
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TEPMOJIMHAMWYECKUE CBOMCTBA PACITJIABOB B CUCTEME FeO-Al:03-TiO:

Ilopuukos C. U. (FEOXH)
sergey.shornikov@gmail.com; Ten.: +7 (951) 661 14 60
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

OU3NKO-XMMUYECKHE CBOWMCTBA CoeAMHEHHM ©  paciuiaBoB  cucremMbl  FeO-Al203-TiO2
MPEJCTABISAIOT UWHTEpEC Ui [POU3BOJICTBA OTHEYNMOPOB H  CO3JaHUsS  (PYHKIIMOHATHHBIX
MaTepHaJIOB ¢ TpeOyeMbIM (Da30BBIM COCTABOM M IKCIUTyaTAIIHOHHBIMUA CBOMCTBAMH, B TOM YHCJIC H
MEIUIMHCKOTO Ha3HAYCHHSI.

B Hacrosmieir pabdoTe OBUIM BBIIOJIHEHBI PACYeThl TEPMOJMHAMUYCCKUX CBOWCTB PacIUIaBOB B
cucreme FeO—AI203-TiO2 B obmactu Temmeparyp 1600-2400 K ¢ momMoIbpo momy3MInupuIecKon
Mojaenu. IlapameTrpamMu MOJAEIH  SABJSUIMCH  PACCUMTAHHBIE M3  OKCHCPHUMEHTAIBHBIX H
TEOPETUYECKUX JaHHBIX 3HAYCHHUS CTaHAAPTHBIX OJHepruil ['mubbca oOpa3oBaHUS OKCHIOB U
OKCHJIHBIX COCIUHCHHH. PaccuMTaHHbIC JIMHAM W30aKTHBHOCTEH OKCHIOB pPAacIoararTcs
pPaBHOMEPHO, YTO CBUCTEIBCTBYET O MOBEJCHUU PACIUIABOB CUCTEMBI OJM3KOMY K HCATBHOCTH.
MuHuMaNIbHOE 3HAYCHHE SHEPTUU CMEIICHHS B paciUlaBaX CHCTEMbl HAXOJIUTCS B LEHTPAJILHOM
00JIaCTH CUCTEMBI U COCTaBIIAET MpUOIM3UTENHHO —24 K/)k/Mons pu Temnepatype 2273 K.
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TEPMOJIMHAMMWYECKUE CBOMCTBA PACITJIABOB B CUCTEME FeO-Ti0O2-SiO2

Ilopuukos C. U. (FEOXH)
sergey.shornikov@gmail.com; Ten.: +7 (951) 661 14 60
Paboma evinonnena no 2oczaoanuro I'EOXH PAH

OU3NKO-XMMUYECKHE CBONCTBA KAJBLUEBOXKEIC30THTAHATHON CHCTEMBI M €€ pPacIuIaBOB
MIPEJICTABIISAIOT 3HAYUTEIBHBIM HHTEPEC ISl CO3/IaHUSI MATEPUAJIOB C MEPAPXHUECKON OpraHU3aIHeH
AJIEMEHTOB CTPYKTYpbl. B Hactosimieir paboTe ObUTH BBIMOJHEHBI PACYETHl TEPMOIUHAMHYCCKHX
cBoiicTB pacmiaBoB B cucreme FeO-TiO2-SiO2 B ob6mactu Temnepatyp 1600—2400 K ¢ momortiisio
MOJySMIHUpUYEcKoi  Monmenu.  [lapamerpamMu  MOJENW  SBISUIMCh  PAaCCUMTAHHBIC U3
JKCIIEPUMEHTAIFHBIX M TEOPETHUSCKUX JaHHBIX 3HAUCHUS CTAaHJApTHBIX OJSHepruii ['mdbca
00pa30BaHMs OKCUIOB M OKCUIHBIX COCJAMHEHH, KOTOPbIC OBUIM MCIIOIB30BaHBI JJIsi HAXOXKICHUS
YCIIOBUU paBHOBECHUS TPHU 3aJaHHOM COCTaBe pacijlaBa M TeMmIeparype. PaccuuraHHble THHHH
M30aKTHBHOCTEHW OKCHIOB Ipu Temrieparype 2273 K cBHIOETEIbCTBYIOT O IMOBEJICHUH PACIJIaBOB
cucrembl FeO-TiO2-SiO2 10BOJIBHO OJIM3KOMY K HICAILHOMY, KaK M B ClIy4ae PacilulaBOB JBOMHBIX
cucreM. MHHHMAaJbHOE 3HAYCHHE SHEPruM CMemicHus B paciutaBax cucrembl FeO-TiO2-SiO2
HaXOJUTCSI B IICHTPAIILHOM 00JIacTH ArarpaMMbl COCTOSTHUS. [loydeHHbIC JaHHBIE COMTOCTABIICHBI C
HMEIOIICHCS TepMOIMHAMUYECKON HH(OpMaIreH.
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TEPMOJIMHAMWYECKHUE CBOMCTBA PACITJIABOB B CUCTEME MgO-Al203-TiO:

Ilopuukos C. U. (FEOXH), Canera B. ®. (UI'T/])
sergey.shornikov@gmail.com; Ten.: +7 (951) 661 14 60
Paboma evinonnena no coczaoanuro '’ EOXU PAH

OU3NKO-XMMUYECKHE CBOMCTBA coeauHeHMd u  pacmiaBoB  cuctreMbl  MgO-Al203-TiO2
MPEJCTABISAIOT MHTEPEC JJS CO3JaHMs MEPCHEKTHUBHBIX KEPAMHUYECKUX MATEPHAIOB XMMHYECKOU
MPOMBIIIICHHOCTH, KCILTyaTUPYEMBIX B OKCTPEMAIILHO arpPECCUBHBIX CPE/Iax.

B Hactosimield pabore ObUIM BBIMOJHEHBI PACUYEThl TEPMOAWHAMHUYECKHMX CBOICTB pacIljlaBOB B
cucreme MQO-Al20s-TiO2 B obmactu Temmneparyp 17002400 K. PaccuurtanHble JHHHA
aktuBHOCTer MQO BBIBISIOT 3HAUMUTENBHYIO 00nacTh yucroro MO, dYTO COOTBETCTBYET
JiarpaMMe COCTOSIHUSI CHCTEMBI U PaBHOMEPHO, HO JOBOJIBHO OBICTPO YOBIBAIOT C YMEHBIICHHEM
cogepkanuss MQO. Paccumrannbie nuHuu uzoaktuBHocTed Al203 um TiO2 pacmonaratorcs
paBHOMepHO. Ha monmxenue aktuBHoctu Al203 Gosibiiiee BiusiHEE OKa3biBaeT cozepkanne MgO B
paciuiaBe, a Ha moHwkeHue aktuBHocTH 1102 — comepkanue Al203. MuHuMabHOE 3HaYECHUE
SHEPrHU CMEIICHHsI B pacijlaBaX HaXOMUTCS B 00JacTH MEXKAYy KappOUTOM W MarHe3WallbHOU
IIMHENBIO M COCTaBIIsIeT NMpubnu3uTensHo —33 k/x/Monb. PaccunTannele 3HaYCHHUS aKTHMBHOCTEH
OKCHJIOB M SHEPTHU CMEIIICHHS B PACIIaBAX CUCTEMbI COIIOCTABIICHBI C TAKOBBIMH JIPYTHX TPOWHBIX
pacmiaBoB cuctem (CaO-MgO-Ti0O2, CaO-Al203-TiO2, CaO-FeO-Ti0O2, CaO-SiO2-TiO2, MgO—
FeO-TiO2, MgO-SiO2-TiO2, FeO-Al203-TiO2, FeO-SiO2-TiO2 u Al203-SiO2-TiO2).
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OU3NKO-XMMUYECKHE  CBOWCTBA COCIMHCHHMH MW pacmiaBoB  cucreMbl  MgO-FeO-TiO2
MPEJCTABISIOT MHTEPEC AJS MPOM3BOJCTBA BHICOKOTEMIEPATYPHBIX MAaTEPUATIOB, METAJUIYPIHH, a
TaK)Ke HW3ydeHHs TreoxuMudeckux mporeccoB. Cucrema MgO-FeO-TiO2 xapakrepusyercs
HEMPEePHIBHBIMU TBEPIBIMH PACTBOpAMHU TIEPUKIA3a W BIOCTUTA, 4 TaKKe TUTAHATOB MarHus U
xKelesa.

B nacrosmield pabore ObUTH BBITIOJHEHBI PACYEThl TEPMOJMHAMUYCCKUX CBOWCTB PACILIaBOB B
cucteme MgO—-FeO-TiOz B nquanazone temmeparyp 1400-2400 K ¢ moMOIIb0 MOTYIMIHPUIESCKON
mojnenu. Paccuurannbie snmHMM u3oaktuBHOcTed MQO u TiO2 mpu Ttemmneparype 2273 K
pacmojaraloTcs paBHOMEpPHO, JIMHUU u30akTuBHOCcTe FeO moka3piBaloT MNpUOIH3UTENHHO
OJIMHAKOBOE BIHMSIHHE OKCHUJOB Kalbliis M THTaHAa Ha CBOWCTBA pacIiilaBoB. MUHHMabHOE
3HaYCHHE DHEPruu CMEIICHHs B paciuiaBax npu temmeparype 2273 K paBro —30 x/[x/mMonb u
HaXOJHUTCSI B 00JIACTU TBEPJABIX PACTBOPOB, HAXOMSAIIUXCS MEKIY YJIBBOIIIHHEIBI0O U KAPPOUTOM.
Paccuntannble 3Ha4YeHHs] AKTUBHOCTEW OKCHUJOB B pacilaBax CHUCTEMbl XapaKTEPU3YIOT UX
B3aMMHOE XHMHMYECKOE BJIHMSHHE UM COOTBETCTBYIOT HUMEIOIIEHCS aumarpamme  (pa3oBbIX
cootHotenui B cucreme MgO-FeO-TiOz.
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®uszuko-xuMuueckue cBoiictBa cucteMbl MgO-TiO2-SiO2 u ee paciulaBOB MpPEACTABISIOT
3HAYUTENBHBIM MHTEpeC /s Terporpaduy M MUHEPAJIOTMH Il PEUICHHs Pa3JInYHbIX
MPAKTUYECKHUX 3aJa4, a TaKKe JUIsl TEXHOJOTHH, MPUMEHSIEMbIX MPHU MPOU3BOJICTBE OTHEYIOPOB,
KEPaMHKH U B ONTHYECKON MPOMBIIIIICHHOCTH.

B nacrosimeld pabote ObUIM BBITIOJHEHBI pPacdeThbl TEPMOJMHAMUYECKUX CBONCTB pPAacILIaBOB B
cucreme MgO-Ti02-Si02 B obnactu Temmeparyp 1800-2400 K ¢ moMoIIbiO MOTYy3MIHPHYSCKON
Mozaenu. PaccuuTaHHble JTUHUM HM30aKTUBHOCTEH OKCHUIOB CBHUJAETENbCTBYIOT O IOBEACHUU
pacmiaBoB cucteMbl MgO—TiO2—SiO2 6au3komMy K moBeaeHHIO paciiaBoB cucteMbl Al203—TiO2—
SiO2. MuHHManpbHOE 3HAYEHHE HHEPrUU CMEIIeHHs B paciuiaBax cucremMbl MgO-TiO2-SiO2
HAXOJAUTCS B OOJIACTH TPOMHOH HIBTEKTHKH «(POPCTEPUT — KAPPOUT — TEUKETUT». XUMHUECKOE
B3auMojieiicTBue B paciuiaBax cuctembl MgO-TiO2-SiO2 xapakrepu3yercsi MEHbIICH SHEpruei
CMEUICHUS B paciuiaBe Mo cpaBHEHHIO ¢ TakoBou uisi cucteMbl Al203—Ti02-SiO2. ConocrasiieHue
BJIMSIHUS CUJTMKATHOM COCTABIISIFOIICH B pacIuiaBe MOKa3bIBaeT HECKOJIBKO OOJIbIIEE €€ BIUSHUE 110
CPaBHCHHUIO C TUTAHATHOW COCTABISIOIICH B ciydae paciuiaBoB cucteMbl MgO-TiO2-SiO2, uro
00yCIIOBJIEHO TIOBEICHUEM TUTAHATOB MAarHus B pacIljiaBe.
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TpexkanbiueBblid aucuarkar o-CasSizO7 — paHKUHHUT, OOHAPYXKEH B MPUPOJE U Ha3BaH B YECTh
¢usuko-xumuka Jlxopmka D. PiHkuHA, BHEpBble OOHAPYKUBIIETO OTO COCAMHCHHE TIPU
uccrnenoBanun guarpamm coctosiHus cucteM CaO-SiO2 u CaO-Al203-SiO2. Hcnoss3yercs B
MPOMBIIIJICHHOCTH KaK TMPOMEXKYTOYHBIH MPOAYKT B TPOU3BOJICTBE MOPTIAHIIEMEHTHOTO
KITMHKEPA, a TAK)Ke KaK KOMIIOHEHT JJOMEHHBIX IIJIAKOB.

Ha ocHOBaHMM JaHHBIX, TMOJYYEHHBIX MAaCC-CIIEKTPOMETPUICCKUM 3(PPy3UOHHBIM METOJIOM
KHyncena aist uciapeHusi CHIIMKATOB KaJIbIHsl (BOJUIACTOHUTA M JIAPHUTA), PACCYMTAHBI BETUUNHBI
SHTAJIBIIMU U DHTPOIHMH CMEIICHHS B paHKUHUTE B WHTepBasie Temnepatyp 1600-1737 K, paBHbie
cootBeTcTBeHHO —42.63+0.63 kJDx/Momp u 2.39+0.35 [Ix/(MmonbxK). IlomydeHHBIE 3HAYCHUS
ONM3KU K TAaKOBBIM, OIpPEACICHHBIM METOJOM KaJIOPUMETPUH PACTBOPEHUS B CONSIX H
PaCCYUTAHHBIM IO TEPMOXHUMHUYECKUM JTAaHHBIM.
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Jo6rrua yrias B [loagmockoBHOM Oacceline MpuBesia K HAKOIUICHUIO OOJIBIIMX KOJHMYECTB OTBAJIOB
BCKPBIIIHBIX TIOPOJI, KOTOPBIE, HECMOTPS HA 3aKPBITHE IIAXT, MIPOJOHKAIOT OKA3bIBATh HETATUBHOE
BO3/ICIICTBHE HAa OKPYXKAIOIIYIO Cpeay.

[To BemecTBEHHOMY COCTaBY MOPOJHBIC OTBAIBI MPEICTABICHBI ATIOMOCHINKATAMH, C BBICOKHM
conepkanueM yriepona (10 20%) B BUJe YroJdbHBIX YacTHIl U cepbl (10 5%) B ¢popme nuputa. B
COCTaBe MOPOJ MPUCYTCTBYIOT CYJIb(UABI OMACHBIX JUJISI OMOTHI MHKPOAJIEMEHTOB-ipuMecei. [Ipu
OMOXMMHYECKOM OKHCJICHUU CYIb(QHUAOB B OTBajax o0Opa3yloTCs CUIBHOKHCIbIE CYJb(haTHbIC
JIPCHaXHBbIC  BOJBI, OOOTAIEHHBICE TMOTEHIUAIBHO-TOKCUYHBIMU  37eMeHTamu.  CTerneHb
9KOJIOTMYECKOT0 PHCKA 3TUX BOJ JUIsl COMpEAENbHBIX JaHAMA(TOB BO MHOTOM OINpeeseTcs
(hopMoit HAXOXKJICHHUS B HIX XUMHUYECKUX JIEMEHTOB U UX MUTPAIIMOHHON CTIOCOOHOCTBIO.

B mporpamme Visual MINTEQ BeinosiHeH pacder (GopM HaXO0XICHHUS 3JIEMEHTOB B )KHIKUX (Daszax ¢
ydeToM U 0e3 ydera KOMIUIEKCOOOpa30BaHUs C OpraHMYeCKUMH KHCIOTaMH 1o mozenu [aycca, a
TaKk)K€ MHJIEKCOB HACBILEHUSI pacCTBOPOB IO OTHOIICHHIO K MUHepaibHbIM ¢azam Si, Al, Fe u Ca.
Kunkue ¢aszpl TOYB U BCKPBIIITHBIX TTOPOJT OBLIN BBIIEICHBI 3TAHOJIOM M3 00pa3I[0B C €CTECTBEHHOM
BiaxxHocThIO (Snakin et al., 2001).

OcHoBHBIMU (hopMaMH HAXOXKJIEHUS B KUIAKUX (Da3ax (POHOBBIX IAEPHOBO-MOA30IUCTHIX TOYB U
TMOBEPXHOCTHBIX BOJI Fe?*, Mn, Ca, Mg, Sr, Ba u Co sBistiorcss ¢cBoOOHbIC HOHBI (Oonee 78%).
HampoTtuBs, B ApeHaXHBIX BOJIaX, BCKPBIIIHBIX MOPOAAX U KUAKUX (azax 3arpsi3HEHHBIX MOYB OIS
CyTb(ATHBIX KOMILIEKCOB JIEMEHTOB cocTaBisieT oT 16 1o 25%. Fe* u Al B ¢oHOBBIX MOUBAX M
MOBEPXHOCTHBIX BOJAaX HAXOJATCS B BHJE THIPOKCOKOMIUIEKCOB (cBbiie 87% OT o00Iero
COJICpKaHUs B PACTBOPE), B 3arPS3HEHHBIX MMOYBAX, MOPOJaX OTBAJIOB BBIABJICHBI Cylb(haTHBIC (10
57%) wu opraHnuyeckue KOMIUIEKChI (10 63%). ITlocTyruieHue cynb(haTHBIX JAPCHAXKHBIX BOJ
M3MEHSIET COOTHOLIEHHE OpraHuYeckux M Heopranudeckux (Gopm Cu, Ni u Zn B x)uakux ¢azax
mouB (071 GopM ¢ OPraHUYECKUMU KUCIOTaMH CHUXaeTcst 10 6% u MeHee, a cylnbpaTHbIX (HopM
Bo3pacraet 10 25%). Biusiaue cyab(haTHBIX BOJ HE CKa3bIBAeTCs Ha KOMILUIEKcooOpazoBanuu Na, K
u Li (comeprkanue cynb(aTHBIX KOMIUIEKCOB HE TIpeBbITIaeT 2%).

BrITiosTHEHHBIE pacyeThl MOKA3ald, YTO BBICOKHE KOHIICHTPAITUN XUMHUYCSCKUX JICMEHTOB B KHUIKOM
(daze mMouB, 3arpsA3HEHHBIX JPEHAXHBIMU BOJAMH, OOYCJIOBIEHBI HAXOXICHHEM WX B BHUIE
OpPTaHHYECKUX H CYJIb(PATHBIX KOMIUICKCOB.






