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BECOMIIT - 001
MHWHEPAJIOT U1 OPAHXXEUTOB TPYEKU CEMTAIIEPS (ITOJIE KYXMO, ®UHJISHI)
Azaposa H.C., boBkyH A.B., I'apanun B.K. ( 1 e o1 . MIthBapgamoB [LA. MO M PAH)

Pacnonoxxennass B paitone Kyxmo-Jlentunpa TtpyOka Celitaneps (Seitaperd) BBITIOJIHEHA
opamkentamu (OorateiMu citogoi kumOepauramu rpynnsl 1) (O'Brien, 2015). B nacrosimee
BpeMms 3T0 Hauboliee kpynHoe (6,9 ra) ainMascoaepkaliee Teso Ha TeppuTopur OUHIISHIUH.
N3ydennbie MOpOIbI CI0KEHBI BKparuieHHuKamu (10 0,5-0,8 cMm) duoromnura (8,6-10,5 mac.% FeOs,
3,1-5,8 mac.% TiOy), pexxe — wimHonupokceHa (Mg#=81-85,8; Ca#=53,3-54,8) u MOJHOCTHIO
W3MEHEHHOTO OJIMBHHA, MOTPYXCHHBIMH B MEIKO3EPHHUCTYIO CBS3YIOIIYIO Maccy u3 (ioromwura,
KapOoHaTa, CEeprIeHTUHA, AUOICHUIA, MHOTOUUCICHHBIX MeNKUX (10 70-100MKM) 3epeH OKCHIHBIX
MUHEpPAJIOB M pENKHUX BblACTIeHHN Sr-copepkamero amaruta (1,3-1,4 mac.% SrO), Ba-Ca-
kapOoHaTHOW (a3pl U Zr-CHIMKATOB pa3HOOOpa3HOro cocraBa. Cpead OKCHUIHBIX MHHEPAIOB
npeodIaaloT MEPOBCKUT, OOBIYHO OOOTAIIEHHBIH peaKo3eMenbHbIMU AneMeHTamu (10 1,2-5,1
Mac.% REE2O3 B nenrpax 3epeH), u tutanomarmetur (mo 15 mac.% TiO2, 5,2 mac.% MnO, 0,8
Mac.% ZnO), pexxe BCTpEHaroTCs 30HAJbHBIE 3€pHA XPOMUINMHENUAOB. lleHTpanbHbIE y4acTKu
nocinenHux coaepxkar 39,7-46 mac.% Cr203, 8,4-9,7 mac.% Al2Os, 4,9-6,1 mac.% TiO2, 7,4-11,6
Mac.% MgO (Cr# = 74-77,7), kpaeBble 30HBI CI0KEHBI TUTAHOMArHeTUTOM. BcTpeuatorest penkue
3epHa Mn-cozaepskaiiiero Marue3uaabHOro mibMenuta (6-6,7 mac.% MgO, 2,3-2,5 mac.% MnO, no
0,6 mac.% Cr203 u 4,5 mac.% Fe203).



BECOMIIT - 002

OCOBEHHOCTU PACITPEAEJIEHUA BO3PACTOB I'ABOYAEPXKAHUA 41
PAJUAIIMOHHBIX BO3PACTOB OBLIKHOBEHHBIX XOH/IPUTOB B 3ABUCHUMOCTHU
OT UX ®U3NYECKHX CBOMCTB

AuekceeB B.A., ITasioa TA. (T EOX W )P AH
AVAL37@mail.ru; texn.: 8 (496) 522 19 88
t OBBISKO yYyOMmlsduydzets fSHHJjtey OdzO 1 escteOBBS2 -~ 28 1 to

PaccmoTpenbsl  0coOCHHOCTH — pacmpeneneHus Bo3pacToB raszoyaepxkanuss (Ts um Ta) u
panuanoHHbIX BO3pacToB (T21) B 3aBUCMMOCTH OT NMOPUCTOCTH AJIsi HauboJIee paclpoCTPaHEHHbIX
XUMHAYECKHUX IpyII MeTeopuToB — H- 1 L-xonapuToB. Pacnipenenenust BO3pacToB JUIsi METEOPUTOB
C M3BECTHOM MOPUCTOCTHIO CONOCTAaBJIEHBI C IOJYYEHHBIMHM paHee PacHpeleseHUs MU BO3PAacTOB
6omee 350 H- um L-xomgpurtoB. Jlns paccMOTPEHHBIX BO3PACTOB pACHpEIENCHHs Ui BCEX
METEOPUTOB MOJA0OHBI TAKOBBIM JUIsl METEOPUTOB C U3BECTHON MOPUCTOCTHIO, YTO CBUAETEIILCTBYET
O TMpPEICTaBUTEIBHOCTH BHIOOPKM METEOPUTOB C H3BECTHOW MOPUCTOCTHIO. Halinena
MOJIOKUTEIbHAS KOPpeJsALUs C HMOPUCTOCTBIO KaK COJAEP)KAaHUM pajMOreHHbIX U KOCMOT'€HHBIX
HU30TOIIOB 6HaFOpOI[HI)IX ra3oB B XOHJPHUTAX, TaK U COOTBCTCTBYIOIIUX BO3PACTOB MCTCOPHTOB.
HaiinenHble 3aKOHOMEPHOCTH MOTYT OBITh OOBSICHEHbI 0osiee BBICOKMMH U Yy3MOHHBIMU
MoTepsIMU OJIArOPOIHBIX ra30B (0ocobeHHO He) n3 MeTeopuToB ¢ HU3KOW OPHCTOCTHIO.


mailto:AVAL37@mail.ru

BECOMIIT - 003

TPEKOBBIE NCCIIEJOBAHUA METEOPUTHBIX [IAJJEHMIA 2018 I'OJA,
OBbIKHOBEHHbLIX XOHJAPUTOB ABLAKETKA (H5) 1 O3EPKH (LS6).

AdekceeB B.A., Kaaununa I'.B., Jlopenn K.A., IlasoBa TA.( T EOXWN PAH)
AVAL37@mail.ru ten.: 8 (496) 522 19 88
t OBtslIsO yOfMmlsdydes § SHHjte) Oz Ot dppOBBRBs2 -~ 28 1t

[puBeneHbl pe3ysIbTaThl W3MEPEHUM IUIOTHOCTH TPekoB VH-siep ranakTHYeCKUX KOCMHYECKHX
ayueii (I'KJI) B KpucTaulax OJIMBHHA, BBIAEICHHBIX M3 00pa3oB OOBIKHOBEHHBIX XOHIPHUTOB
Ablaketka H5 (magenwe 16 despans 2018 r. okomo moc. AOnakerka B palioHe I. YCTb-
Kamenoropck, Kazaxcran) u O3épku L6 (manenue 21 urons 2018 r. okono cena O3épku Jlunenxoit
obmact). C MpUBIICYCHHEM pACYETHBIX JaHHBIX O TIJIYOMHHOM paclpeIeiicHuH CKOPOCTH
obpaszoBanus TpekoB VH-smep I'KJI B XoHapHTaX pasHbIX J10aTMOC(HEPHBIX pa3MEpPOB BBIIOIHEHBI
OLICHKU TJIyOWHBI 3aJIeTaHUsl MCCIICIOBAHHBIX 00Pa3loB M BO3MOKHBIE pa3sMepbl J0AaTMOC(EPHBIX
TEJI 3TUX METECOPHUTOB.


mailto:AVAL37@mail.ru

BECOMIIT - 004
IIPEBPAILIEHVE KBAPIIA B OITAJI B 3AKPBITOM CUCTEME BOJIA-TIAP

AdgekceeB B.A., BypmuctpoB A.A.,, I'pomak U.LH. ( T EOXW PAH)
alekseyev-v@geokhi.ru, ten.: 8 (917) 599 89 73

Beimonsensl ummTenbHbie dkcnepuMentsl npu 300 C ¢ KpucraiaMd KBaplia, HIDKHHE YacTH
KOTOPBIX paclojarajuch B JKUJIKOW BOJe, a BepxHHE B BoAsHOM mape. I[locie onbITOB
KOHIIEHTpALlMsl PACTBOPEHHOI'0 KpeMHe3eMa Oblia 3aMeTHO HUXE pacTBOPUMOCTU KBapua. Tem He
MeHee, Ha MOBEPXHOCTH KPUCTAJUIOB CTAaOMIIBHOTO KBaplia BhIIIE TPAHUIBI BOJA-Iap 00pa3oBaics
MeTacTaOWiIbHBIA omajn. Takoe HeoOBIYHOE MOBEIEeHUE KpeMHe3eMa OOBSICHSETCA AUCTHIUISLHCH,
KOTOpasi MHULMHUPOBAJIACh MPEUMYILIECTBEHHBIM HCIAPEHUEM BOJABl HA KOHTAaKTE€ C KBapIEM.
[Ipouecc ycunuBaics cMauMBaHHEM KBaplia BOIOW, KOTOpas MOJHMMANach MO KPUCTAIJIaM BBIIIE
IpaHMIlBl BOJAA-TIAp, YTO YBEJIWYMBAJIO IUIONIA[b WCIapeHus. McnapeHue TOHKOW IJICHKU BOIBI
MPUBOJIMIIO K YBEIIMYCHHUIO KOHIIEHTPALlMU B HEMl KpeMHe3eMa, KOTOPBIN OCaKJalics Ha KBapIe B
BHUJIe onasia. MUHepagbHbIe MPEBpAIIEHUs MPU AUCTHIUISALUNA MPOTEKAIOT BAAIK OT PAaBHOBECHS,
MO3TOMY HMX CKOPOCTH 3HAUUTEIBHO BBIIIE MO CPABHEHUIO C MPOCTON IMEpeKpHUCTaUIU3AINCH,
BBI3BAaHHON HEOONBIIMM TEMIIEpAaTypHbIM TpagueHToM. OINHCAaHHOE SIBJIEHHE MOXET OBITh
MPUYMHON aCHUMMETPHUM MPHUPOAHBIX KPUCTAIU3AIMOHHBIX IOJIOCTeH, HUKHME YacTU KOTOPBIX
PacTBOPSUINCH, @ B BEPXHUX YACTSIX OCAXKIATUCh MUHEPAJIBI.
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BECOMIIT - 005

COCTAB I'A30BOI'O TUJIPATA (H) PTYTU B ITPOLIECCE EE JIOKAJILHOI'O
NCYEPITAHUA U3 ATMOC®EPLBI ITPU BBIMOPAXNBAHNUA

Adaexun 10.B., ®siizyjummna P.B. ( MINY
fiaizullina@geol.msu.ru; ten.: 8 (495) 939 49 43
t OBBSISO orf ftsdzdz dzO fted § SHHOPGY 055 capOEAOEO A AR

Hcnonp30BaHrue NOAXOAOB CYNPaMOJEKYISIPHOM XUMHUHU SIBISUIOCH KIIIOUEBBIM MPU PELICHUH
poOJIeMBbI pealbHBIX (OPM TEepeHOCca W JMHAMHUKK BBIMOPQXKHUBAHUS PTYTH M3 aTMochepsl mpu
robanbHOM MaccooOMmeHe. MMenHo oOpaszoBanme rasruapara Metamtonukna pryta  (I):
Hg202¢5,75 H20, ynpaiser u coxpaHsSeT MPUOIU3UTEIBHO TMOCTOSIHHBIM COJCPKAHHE PTYTH HA
ypoBHe 2,2 Hr/M® «CTaHZAPTHOrO BO3AyXa». IIpu 3TOM PTYTh SBISETCS JHIIL MUKPOTPACCEPOM,
KOTOPBI  BBIMOPQKHUBACTCSA, BIUIOTH JO HCUEPIAHHS, TPU JUIUTCIBHBIX  KOJICOAHHSIX
cpenHecyTouHoil Temmneparypbl okono 0°C. OcHOBY cocTaBa ra3rHIpaToB IpHU 3aMep3aHuu JibJa
OOBIYHO COCTABIISAIOT TUIaBHBIE Ta3bl aTMocdepbl: N2, Oz, Ar u CO2. DTH KiIaTpaTsl, Kak TBEpIbIe
pacTBOpBI BHEAPEHUS, COJAEPKAaT MalIylo MPUMECh ra30BBIX MOJIEKYJ PTYTH, HO M3-3a pa3MEpHBIX
OTpaHUYEHUI HYJIb-BaJCHTHAs PTYTh, CKOpPEE BCEro, HE CHOCOOHA YCTOMYMBO COXpAHATHCA B
BEYHOW Mep3J10Te U JIEJTHBIX TOKPOBOB 3eMJIH. PacueTsl MoKka3pIBalOT, YTO B YCIOBUSAX aTMOC(hEphI
npu f Oz = 0,208 makcuManbHO# ycTOUMBOCTBIO 00damaroT coenuuenuss Hg(I), coxpansioriue
CTaOUJIBHOCTh MPH BBIMOPAKMBAHUU W COXPAHEHHMM B CTPYKTypax raz(o)ruapatoB. MHTepecHO
poOJIEMON SBIISIOTCS MCCICIOBAHUS PEaTbHBIX COCTaBOB ()a3 M MX CPaBHEHHE C pe3yJabTaTaMu
MOJICTTUPOBAHUS METOJAMH MOJIEKYISIPHON JUHAMUKH.
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BECOMIITI - 006

PA3BUTUE HAJIMOJIEKYJIIPHOI XVMUU FA30BBIX PABHOBECU KAK PA3JIEJIA
PEAJILHOI MOJIEKYJISIPHOI JIMHAMUKN ATOMC®EPBI M TETEPO®A3HBIX
®JIIONJIOB

Anexun IO.B.( 1 e ot . MY
alekhin@geol.msu.ru; tem.: 8 (495) 939 49 62
t OBBISO o' ftsdzdzj dzO Htcd H sHHOpBEYO0H5 cApOIBAOBO [ A AR

OKCIIEpUMEHTAIIBHBIE HCCIIEOBAHUSI PACTBOPUMOCTU MaJl0 JIETYYUX COEIMHEHUN B IapOBOM
BOAHON (ha3e HEMOCPEACTBEHHO CBUACTEILCTBYIOT O CTEINEHH acCOLMAlMA CaMUX MOJEKYJ
pacTBOPUTEIS, TO €CTh O IEPEMEHHOM J10JI€ aCCOLIMATOB MOJIEKYJI BOASHOIO I1apa B 3aBUCUMOCTH OT
P-T - mapamerpoB. Pa3BuT (Qu3MKO-XMMUYECKUI allapaT aHald3a TaKWX SBIEHUN Ha CTPOroi
KOJIMYECTBEHHOM OCHOBe. Pa3zBuTre 3TOM HMJien MO3BOJSET CO3aTh OCHOBY JJIsi HAJMOJIEKYJISIPHON
XUMHH Majo IUIOTHBIX BOJHBIX T'a30BBIX PACTBOPOB, TaK KaK MOJHOCTHIO MOJATBEPAUIIACH BEPCHUS O
TOM, YTO PAaCTBOPUMOCTH HEJETYYero XHMHUYECKOTO COEIMHEHHUS B Tape SBISETCS XOPOIIUM
CBUJETENIEM HMEHHO CTEMEHU acCOIMallMd CaMoro BOJASHOTO Tapa Kak pacTBOpUTENS. DTO
MO3BOJISIET JI€TAJIM3UPOBATh, JCHCTBUTEIbHYIO CTEXMOMETPHUIO TIa30MapOBbIX PAaBHOBECHH Kak
peakiuii KoMIuiekcooOpazoBanusi ¢ ycrolumBbiM kiactepom (H20)s, To ecth TeTpasapom wu3
MOJIEKYJI BOJIbl, p€ajbHO OTBETCTBEHHBIX 33 TMAPATAIMIO U MEPEHOC MOJIEKYJISIPHBIX KOMILJIEKCOB
MPUCOCANHEHUS TPYAHO JeTy4ynx coenuHeHuid. Co3HaTeNnbHas MepecTaHIapTU3alus CBONCTB
BOJSIHOI'O Iapa, IpsIMOM y4YeT MOJIbHOM JOJM «AEWCTBYIOIIET0 XMMHUYECKOrO Hadajiay, SBISETCS
XOpOILIUM MPUMEPOM H3yYEHUS MU3MEHEHHI B PacTBOPUMOCTH TPYIHO JETy4uX (opM B Ta30BOM
dase ¢ mpuBICYCHHEM HJEH Ta30BOH IMHAMHUKU: «KOP3WHBI a’3pOCTATOB JIETAIOT TOJBKO C
TOHJOJIAMI.
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BECOMIII -007

OIPEAEJIEHUE COHEPXXAHMSA HETPOI'EHHBIX M PACCEAHHBIX OSJIEMEHTOB B
OCAJJOYHBIX ITOPOJAX ASEPBAN/DKAHA METOAOM HEMTPOHHOU AKTUBALIMA

AmaeB ®A. ( TH® Ol Mipazana AU. ( TH® Ol A#Migs U.C. ( UT T HAH
A3 ep6aildycaimor TA. ( NT T HAH A3 eplpuayi@bkd by xapecTCK./V
yHuBepcurteT,llasRop @.6L§ U1sH)P O [iPpdurackea M.B.( TH® OUNAWN)

B nocnennee Bpems i pelieHUs pa3HOOOpPa3HBIX 3a/lad B TEOJIOTMH, CBSI3aHHBIX, TJIaBHBIM
00pa3om, ¢ OTpeIeTICHUEM COACPKAHUS PA3TUIHBIX SJIEMEHTOB B TIOPOJIaX, aKTUBHYIO POJIb HTPAOT
HEHUTpOHHBIE MeTOoJbl. ['eonormueckue 0oOpaslbl, Takhe Kak IJIMHA, apTHUIMT, MECYaHUK ObLIH
COOpaHBl B TEOJIOTUYECKUX OOHAXKEHUAX FOTO-BOCTOYHOTO OKOHuYaHUs bombmioro KaBkaza Ha
Tepputopun  Aszepbaiimxana. C MOMOIIBI0O HHCTPYMEHTAJIBHOTO SIUTEIUIOBOTO HEHTPOHHOIO
akTuBanmoHHoro ananm3a (OQHAA) nHa peakrope MBP-2 JIH® OUAN B reomormueckux odpaszmax
ObUTH ompezeneHbl KoHIeHTpaus 6-tu netporenusix (Na, K, Ca, Ti, Al, Fe) u 29-tu paccesHHbIX
anemenToB (Sc, V, Cr, Mn, Co, Ni, As, Br, Rb, Sr, Mo, Sb, Cs, Ba, La, Ce, Nd, Sm, Eu, Gd, Tb,
Yb, Hf, Ta, W, Hg, Th u U). Ilonyyennsle 3KkcnepuMeHTaibHble pe3ynbTarel DJHAA necsatu
OCaJIOYHBIX TOPOJI WHTEPIPETHPOBAHBI B CHUCTEMax MOJCICH BepXHEH KOHTHHEHTAILHOW KOPBI
(UC), cpenunno-okeannveckux xpe6TtoB (MORB) u rmmHucThIX cinaniieB CeBepHOW AMEpUKH
(NASC), koTopble TO3BOJWIM MOJYYUTh OOJBIION 00beM HHPOPMAIMH O MPOUCXOKICHUU
UCCIIeTyeMbIX 00pa3lioB, a Takke 00 0COOCHHOCTSIX T€OJIOTUYECKON CPEIBI.



BECOMIIT - 008

SKCIIEPUMEHTAJIBHOE WCCJIEJIOBAHUE ®A30BBIX B3AUMOOTHOILIEHUI B
CUCTEME K2CO3-CaCO3-MgCOg3 ITPU 3 I'Tla U 750-1100 °C

ApedbeB A.B., Hlanknii A.®., [londooponnunkos U.B., bexrenoBa A.E.,

Jlutacoe KA. MM CO PAH, HIy)

arefievanton@igm.nsc.ru tem.: 8 (383) 333 26 00

t OBtSIsO orf ftsdzdzl dzO s etsmizH OteMmise j dzdzsdzz L OH Odzd ¥

Cybcomumycupie M JUKBUAYCHBbIe B3amMmooTHomieHus B cucteme KoCO3—CaCO3—MgCO3 6pumn
n3yudensl npu 3 ['Tla u 750—-1100 °C. ITpu 750 u 800 °C B cucteme uMeeTcs MmITh MPOMEKYTOUHBIX
COEUHCHHIA: JIOJIOMHT, CapsMgo.2COs3 Ca-monomur, K2(Cax0.84Mg<0.16)2(CO3)3,
K2(Ca=0.70Mg=<0.30)(COz)2 Orowmuut u K2(Mgx0.78Ca<0.22)(CO3)2. ITpu 850 °C cucrema ocinoxHseTcs
MOSIBIICHUEM  JIOMOJHHUTEIBHOrO  mIpoMmexyrouHoro  coemauHenus, Ko(Cax0.96Mg<0.04)3(CO3)a.
Coeaunenne KoMg(COs)2 ucuesaer okono 900 °C B pe3yiabTaTe MHKOHTPYIHTHOTO TLIABICHUS C
oOpa3oBanueM marHe3uta U xkuakoctu. KoCa(CO3)2 OrowIMUT MIIaBUTCS HHKOHTPYHTHO 1ipu 1000
°C ¢ o6pazoBanuem KoCax(COz)3 u xkuakoctn. KoCax(COs3)s um KoCaz(COz)s ocrarorces
CcTaOWIBPHBIMA BO BCEM HcCCieqoBaHHOM uHTepBanie Temmepatyp (750-1100 °C). Cpenu
JMKBUAYCHBIX (a3 yCTAHOBJICHBI: MarHe3uT, AOJIOMHT, Ca-I0JIOMHT, TBEPbIE PACTBOPHI KAJIbIUT-
nonomut, KoCaz(CO3)s, K2Caz(CO3)3, KoCa(CO3)2, Grownnut, KoMg(CO3)2 u TBep/bie pacTBOPHI
K2COs3, comepxamue 10 24 mon.% CaCOsz u menee 2 mon.% MgCOs. Cuctema uMeeT LIECTh
TPONHBIX MEPUTEKTUICCKUX PEAKIIMOHHBIX TOUEK U OJJMH MUHUMYM Ha JTUKBUIYyce rnpu 825 + 25 °C
nu 53K2C0O3-47Ca04Mgo6CO3. Touka MUHUMYyMa COOTBETCTBYET OBTEKTHUKE, KOTOpas
KoHTposmpyercst peakiueidn Mexay Ka2(Mgo.78Cao22)(CO3)2, K2(Cao70Mgo30)(CO3)2 Grounuurom u
TBepAbIM pacTBopoM Ki.70Ca0.23M7o.07COs.
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BECOMIIT - 009

COJEPXXAHHUE Ta U Nb B BbICOKO®TOPUCTOM ITIJIIOMA3UTOBOM I'PAHUTHOM
PACIUIABE (OKCIIEPUMEHTAJIBHBIE UCCJIEJJOBAHNS).

Aadepsnesa 51.0., l'pamennukuii E.H., lllekuna TA. r e o sm. M. Y
YanaAlf@ya.ru 8(495)9392040

[Tpu Temmnepatype 700°C, naBnenun 1x6ap, conepxanuu Boasl 10 macc.%, Ta u Nb mo =1 macc.%
MIpPOBEJICHA CEpHsl SKCIIEPUMEHTOB B IUIFOMA3UTOBOM YacTH TalNIOTPAHUTHON BBICOKO(PTOPHCTOMN
cuctembl SI02-Al203-Na20-Li20-F. ITonyyens! 1Ba TUIa paBHOBECHBIX (Pa30BBIX accoruaruii: 1)
AIFOMOCHJTMKATHBIA paciyiaB — Toma3 — kBapiy — Ta-Nb ¢asa, 2) amromocuaukatHbiii paciuiaB —
COJICBOM aroMO(TOPUAHBIA paciuiaB — KpuoiuT. MakcumanbHoe coxaepkanue Ta u Nb B
CWJIMKAaTHOM pacIuiaBe rnepBoro tumna cocrasisier npumepHo 0,29 u 0,35 macc.% COOTBETCTBEHHO.
B cunmkatHOM paciuiaBe BTOPOTO THIA COJEPYKAHHE ITHX METAUIOB YBEIMYMBACTCS IMOYTH B
yetwipe pasza (1, 27 u 1,21 cooTBeTCTBEHHO), He AocThras Hackienus mo Ta-Nb ¢ase .

[Toxoskee ckaukooOpa3HOEe M3MEHEHHE BaJoBOro kojudecTBa Ta u ND B reHeTHyecku CBSI3aHHBIX
ryooko  auddepeHIHpPOBaHHBIX ~ MOpPOAAaX  OTMeYaeTcss  Juid  TOMa3coAepXallux U
KPHOJIUTCOJICPKAIINX TPAHUTHBIX MacCUBOB NpoBuHIMH [TutrHTra (bpaswmms).
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BECOMIIT - 010

PACTBOPUMOCTH BOAHOI'O ®JIIOUAA B BbBICOKO®TOPUCTOM I'PAHUTHOM
PACIIIABE.

Aadepsnesa 51.0., l'pamennukuii E.H., lllekuna T.A. (r e o sm. M. Y
YanaAlf@ya.ru 8(495)9392040

[IpoBenena oreHka cojep>kKaHusi BOJbI B KUCJIOM AJTIOMOCHJIMKATHOM M PAaBHOBECHOM COJIEBOM
amroMopTOpUIHOM paciuiaBax. KonaumdecTBO BOIBI B allFOMOCHJIMKATHOM pAacIlaBe B YCJIOBHSIX
paBHOBecHsI €ro ¢ GTOpUAHBIMU (pazamu (ATFOMOPTOPUIHBIM PACIIABOM) B MOJICIIBHON TPAHUTHOM
cucteme npu 800 °C u 100 MIla moxer gocturath 10 macc.%. YBenudyeHue coaepkaHusi BOJbl B
raruiorpaHUTHOW MarMaTUYECKOM CUCTEME MPHUBOAUT K TOBBIIICHUIO MAaKCUMAaJIbHBIX 3HAUYCHUN
comepkaHusi (GpTopa B CHIMKATHOM paciUlaBe W YBEIWYEHHUIO PACTBOPUMOCTH COJIEBOTO
ATFOMO(TOPHUTHOTO pacIlaBa.

ConepxaHue BOABI B COJIEBOM alrOMOGTOPHIHOM paciuiaBe gocturaer 15-19 wmacc.%, 4to
NPUOIM3UTENBHO B 2 pa3a 0oJIbIle, 4eM B aTFOMOCHIIMKATHOM PAacCIUIaBe.
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SBOJIIOLMA CYIIbOUHBIX PACIIVNIABOB I1PU INODPEPEHIIMALIMN JOBBIPEHCKHNX
MAI'M

Apuckud A.A., Ilmennupis U.B. ( T e o1 . MY , I E O XHAeikodrads H')C. ( T EOX I
PAHKucaoBE.B.( ' MH C O KipopaKopa U.B., ToTionuk O.A.( T EOXUN P AH)
ariskin@rambler.ru, ten.: (495)9394969

Il T ftsdzdz] dets fted WddzOdztse 2164 AAIRY oy ) t1 A (cteOdzls

IpencraBneHo 06OOIIEHHE MHOTONIETHHX —HMcClenoBaHui oKko-J[OBBIPEHCKOTO MaccuBa B
CeBepHom Ilpubaiikanbe, HampaBICHHBIX HAa PEKOHCTPYKIIMIO MCTOPUU HACBHIIIEHUS CYIb()HUIOM
UCXOJHBIX MarM ¥ pacmudpoBKy Npupoabl obpasoBanus Oorateix OIIIT  ropu3oHTOB.
DOMITMPUYECKON OCHOBOW 3THX paboT sABJAIOTCS AaHHbIe 0 reoxumuu JIIIT, 30510Ta U XaabKOTeHOB
(Se, Te) B cynbuaabix ¢azax u cyabhUI0HOCHBIX Opoaax JlOBbIpeHa, KOTOPBIC JEMOHCTPUPYIOT
oryerimBeil Mz dz! W d H dz' 2 paénfedzlsHasscizropoansix Metamios. IIpu HOpMUPOBKE
BAJIOBBIX COCTABOB MOPOJ HA CYIb(QUIHYIO MacCy B 00pasliax yCTaHOBJIEHO, YTO CPETHUE COCTABBI
“100%-cynbdumoB” moapa3ensercs Ha ABE TPYIIIBI — pe3ko oO0eIHeHHbIe 1aTuHonaamu, Au, Cu,
Te u oboramenusie. [IpudeM Takoe JEICHUE COTIIACYETCS C pa3HOOOpa3ueM HCXOMHbIX MSS- u ISs-
Cyab(GUIHBIX PACTBOPOB, TMPU KPUCTANIU3ALUMU U CYOCONMAYCHOW 9DBOJIOLUUU  KOTOPBIX
chopMupoBanKch  HAOMIOAaeMble  acCOIMALMK  MHUPPOTHHA  (ETPOWJIMT),  TEHTIAHIWTA,
XalbKOMIUpUTa M KyOaHuta. ['eHeTHueckoe 3HaYeHHE HMeeT TOT (akT, YTO COCTaB Hauboiee
MPUMUTHBHONH HECMECUMOU CyIb(UIHON >KUIKOCTH, OLEHEHHBIH IyTeM TEPMOJMHAMUYECKOTO
MOJICIIMPOBAHUS C HUCIoIb30BaHKeM mporpaMmMbl KOMAI'MAT-5, OGanxe Kk 00 THEHHBIM MEbI0 U
OIII' (cymectBenno Fe-Ni) cynabdumam, Oymydu, OIHOBPEMEHHO, MPOMEKYTOYHBIM MEKIY
cocraBaMd MSS- u  ISS-mpou3BOAHBIX. OTO yKa3plBae€T Ha OTrPaHUYEHHBIE MacIITaOblI
(bpaKIMOHUPOBAHKSI HECMECHMBIX CYIh(HUIOB IO MEpe 3aTBEpPACBAHUS JOBBIPCHCKHX KyMYJIATOB.
@®opmupoBanue Oorateix Ol mw  Te wmeaucThix ¢pakiuii ecTECTBEHHO CBS3aTh C
MOCJIEZI0BATEIBHOCTRIO KPUCTAJIM3AUU 3TOM MPUMHUTUBHON CYIb(QUAHON >KUIKOCTH. Takum
o0pa3oM, BOmpoc O (PU3MKO-XUMHUYECKOW MPHUPOJIE areHTa, TPAaHCHOPTUPYIOMIETO OJaropoaHbIe
METaJUThl U XaJbKOTEHBI B TOJIIAX JOBBIPEHCKHX KyMYJIATOB IMPEACTABIISICTCS PEIICHHBIM: 3TO HE
dbaroun, a cynbunnas daza. [Ipobnema KOHIIEHTPUPOBAHHUS OJIArOPOJHBIX METAIOB CBOJUTCS K
KOHKpeTH3aluu (U3UIECKUX MEXAHU3MOB W XapaKTEPUCTUK KYMYIYCHOW Cpenbl (peoJiorus,
MPOHHUIIAEMOCTh, CMAauMBaeMOCTh CyIb(QHUAOM pasHbiX (a3 u T.A4.), B KOTOPOH MPOUCXOAUT
MIPOCTPAHCTBEHHOE pazjiesnienne MSS-pecturta u xkuIKkux |SS-ppaxiuii.
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U3MEPEHME OITUYECKUX CBOWCTB IICO METEOPUTA YWHIE IIPU
OPOHTAJIbHOM OTPAXKEHNU CBETA

Bagexa K. A. T EOX N PWiMgn A.A. (Ypanbckuinm TexHuvyeckunmn V
NudbopmaTtTukn)
ksenia_uimina@mail.ru, Tei.: 8(985)3344612

B pa6ote uccnenoBanuch nmosepxHoctHbie cBoiictBa [ICO mereoputa Yunre (Fe-18 Bec.% Ni) ¢
pasHoil TimyOuHOI penbeda TpaBneHus — 10, 85, 280, 500 mm. M3mepeHus NpoOBOIWINCH HA
OJIHOJIYYEBOM CHEKTpaJibHOM ycTaHOBKe B nauamnazoHe 180-1080 uM. B kaudecTBe HCTOUHMKA
M3JIy4eHHUs] MPUMEHsUIach TrajoreHoBas Jjamia ¢ MOUIHOCThI0 12-35 B, peructpaunus chnekrpa
MPOBOAMIIACH C TOMOIIBI0 MUHHCHEeKTpomeTpa FSD-8, coeaMHEHHOro ¢ MHKPOCKOIIOM
CTEIMANBHBIM  OJHOMOJOBBEIM OINTOBOJOKOHHBIM KaOenmem. Ilpu ¢QukcupoBaHum CHekTpoB
oTpaxkeHus Obulo ycTaHoBieHO, uTo [ICO ornuyaroTcss B KpallHMX OO0JIACTSX BUIUMOTO CBETA.
@OpoHTaAIbHOE OTPAKEHUE MOKA3bIBAET, YTO KPUTHUECKO sIBIIsieTcs JUIMHA BOJIHBI 350 HM, B paiioHe
KOTOpOU MPOUCXOAUT U3MEHEHHE 3HaKa rpaduka BbruuTaHus crektpoB orpaxkenus [1CO. Takum
obpazom 350 HM-CTPYKTYpbl 000COOJEHBI OTHOCHUTEIBHO APYyrux, uto coorBerctByeT IICO ¢
YIOPSIOYEHHBIM CTPOCHHEM U BbIICTICHHBIM HampaBiieHueM pocta kpuctamioB OLIK-da3br.


mailto:ksenia_uimina@mail.ru

BECOMIIT - 013

BBIPAIIIMUBAHUE  MOHOKPUCTAJUUIOB  KBAPLIEIIOJJOBHOI'O  OPTO®OC®DATA
I'AJUIAA THAPOTEPMAJIBHBIM UCITAPUTEJIBHO-PELIUPKYJIALITMOHHBIM METO/10M

Baauukuiit B.C.( M3 M RBahmukuii I.B. ( e H e B p bamfbpaa A.R,1 A )
CerxoBa T.B., ByoumkoBa T.B.( O M P AH)

balvlad@iem.ac.ru, ten. 8 (496) 522 58 47
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Hcnonb3ys pa3paboTaHHBIA paHee THAPOTEPMATIbHBIN HCHAPUTENbHO-PEHUPKYIISIIMOHHBIA METO
BBIPALMBAHUS KPUCTAJUIOB, BIIEPBbIE OCYIIECTBIEHO SMUTAKCHAIBHOE BBIPAILIMBAHNUE OJJHOPOIHBIX
MOHOKPHCTAJUIOB KBapIenoqo0Horo oprodocdara ramus (a-GaPO4) Becom o 30 r Ha KBapIIeBbIC
MOJJIOKKH PA3IMYHON KpUcCTauiorpapuieckoil opueHTauuu. PocT KpHUCTamuioB MNpPOBOIWIM B
BOJHBIX pacTBOpax cMeceil coistHoU, opTodochopHOM (Wil CepHOM) KUCIOT MPHU TEeMIIepaTypax
150-260 °C u naBneHusix HacbieHHOro napa (4—5 Mlla). CkopocTtu pocTa KpUCTAIIIOB JOCTUTAIOT
B OTIpe/IeIeHHBIX yeinoBusax 1.0 Mmm/cyTku. HecMOTpst HA OTHOCHTEIBHO HEBBICOKHE TEMITEPATYPHI U
JABJICHUS, KPUCTAJIBI HE COJEpKaT MOJIEKYJISIPHYIO BOAY, a ruApokcuibHas rpynmna OH, xoTs u
IIPUCYTCTBYET B KpUCTAJLIaX, HO B BECbMa OTPAHUYEHHBIX KOJINYECTBAX.
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BBIPAIIIMUBAHUE  MOHOKPUCTAJUUIOB  KBAPLIEIIOJJOBHOI'O  OPTO®OC®DATA
I'AJUIAA THAPOTEPMAJIBHBIM NUCITAPUTEJIBHO-PELIUPKYJIALIMOHHBIM METOJOM

Baauukuiit B.C.( M3 M RBahmukuii I.B. ( e H e B p bamfbpaa A.R,1 A )
CerxoBa T.B., ByoumkoBa T.B.( O M P AH)

balvlad@iem.ac.ru, ten. 8 (496) 522 58 47
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Hcnonb3ys pa3paboTaHHBIA paHee THAPOTEPMATIbHBIN HCHAPUTENbHO-PEHUPKYIISIIMOHHBIA METO
BBIpALIMBAaHUS KPUCTAJIOB, BIIEPBbIE OCYIIECTBIEHO SMUTAKCHAIBHOE BBIPAIIMBAHNUE OJJHOPOIHBIX
MOHOKPHCTAJUIOB KBapIenoqo0Horo oprodocdara ramus (a-GaPO4) Becom o 30 r Ha KBapIIeBbIC
MOJJIOKKH PA3IMYHON KpUcCTauiorpapuieckoil opueHTauuu. PocT KpHUCTamuioB MNpPOBOIWIM B
BOJHBIX pacTBOpax cMeceil coistHOH, opTodochopHOU (WM CepHOM) KHUCIOT MPHU TEeMIIepaTrypax
150-260 °C u naBneHusix HacbieHHOro napa (4—5 Mlla). CkopocTtu pocTa KpUCTAIIIOB JOCTUTAIOT
B OTIpe/IeIeHHBIX ycnoBusax 1.0 Mmm/cyTku. HecMoTpst HA OTHOCHTEIBHO HEBBICOKHE TEMITEPATYPHI U
JIABJICHUS, KPUCTAJIBI HE COJEpPKAT MOJICKYJISIPHYIO BOAY, a ruApokcuibHas rpynna OH, xots u
IIPUCYTCTBYET B KpUCTAJLIaX, HO B BECbMa OTPAHUYEHHBIX KOJINYECTBAX.
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KAJIOPUMETPUYECKOE OITPEAEJIEHUE CTAHJJAPTHOM OHTAJIBITNN
OBPA30OBAHMUS CuzFeSnSes u Cu2ZnSnSes (ITPEJIBAPUTEJIBHBIE JIAHHBIE)

BapanoB A.B.( M"Y , U 3 MCrdaspés) T.A., Ocagunmii E.T'.,
bpuukuna EA.( NOM PAH)
baranov.alex911@mail.ru, euo@iem.ac.ru
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Cunretnueckre  MuHepansl Tpynnbl  craHHuHa (MI'C)  sBisitoTcs  IEpCHIEKTHBHBIMU
(GYHKIIMOHATIBHBIMUA MaTepuaiaMu (MIPSMO30HHBIC MOJIYIPOBOJHUKH) U IIMPOKO UCHOIB3YIOTCS B
(doTOBONBTANKE IS CO3JAHMSI MJICHOUHBIX COJIHEUHBIX Oarapeil. OHM XapaKTepU3yIOTCs BBICOKUM
K0d(QUIMEHTOM TIOTIIOMEHNs W3JTydeHHs B BHAMMOM JauamaszoHe (> 104 cm ), p-tumom
MPOBOJIMMOCTH, a TakKXKe NPEACTbHO JOCTHRKHUMON 3(P(PEKTUBHOCTHIO (POTOIIEKTPHUECKOTO
npeodpazoBanus 32.2%. OObIYHO, TOHKOIUICHOYHBIE MAaTepUANIbl COJAEPKAT AOPOTHEe KOMIIOHEHTHI
WHWH, TN, Teuryp U TOKcHYHbIN kaamuid. CuxFeSnSes m CuzZnSnSes cocTosT M3 MIHPOKO
pachpoCTpaHEHHBIX U MEHEe TOKCHYHBIX KOMIIOHEHTOB, YTO JeJaeT MX MPOU3BOACTBO MEHEe
JOPOTHM U TI03BOJISIET PEHINTH BOMIPOC C YTHIU3AIMe 0Tpab0TaHHBIX COIHEYHBIX JIEMEHTOB Ha X
OCHOBE.
CTouT OTMETHTB, YTO, HECMOTPS Ha OOJBIION WHTEPEC ¢ AJAHHBIMU COCAMHEHUSIMH, B JUTEPATYpE
OTCYTCTBYIOT Kakue-muOO OJKCHEPUMEHTANbHbIE TEPMOJAMHAMUYECKUE JaHHBIE [UIsl  HHX.
CyIIecTBYIOT HECKOJIBKO paloT MO OICHKE CTAaHAAPTHBIX SHTAIBINN oOpa3zoBanus Cu2FeSnSes u
Cu2ZnSnSes pacyeToM M3 MEPBBIX MPHHIUIIOB (ab-initio).
B nannoit paboTe sKcrepruMeHTaIbHO OBUTH MOTYYEHBI MPEIBAPUTEIbHBIC TAaHHBIE TI0 CTAHJAPTHON
sHTanbnuu obpazoBanus CuzFeSnSes u Cu2ZnSnSes Ha aBTOMATU3MPOBAHHOM BaKyyMHO-0JI0YHOM
KajopuMmeTpe, paszpadboranHoro B MOM PAH. Jlns kaxIoro coeauHEHHUs NIPOBEIAEHO MO 2
u3MepeHus. B pesynbrare Mbl MONTYy4UIIH:

AHY ;- (CuzFeSnSes) = -(251.76+3.47) xJIx>xmomb L,

AH%%¢ 15(Cu2ZnSnSes) = -(391.4142.56) kJIxxmomb ™.
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O ITPUMEHEHNUN MOAEJIN AHAEPCOHA-ITVYJIBLIA-®JIOPU ITPU 'EOCHUHTE3E

Bapenbaym A.A., Knumos I.C.( UTTHI P AH)
azary@mail.ru , Tem: 8(499) 135-54-67

['eocuHTE30M MBI Ha3bIBaeM IMOJMKOHICHCAIIMOHHBIN cuHTe3 YB HedTu u raza, npoucxonsmuii B
€CTEeCTBEHHBIX YCIIOBHSAX B BOJOHACHIIICHHON MUHEpalbHOU MaTpuile mopo (OtkpeitTre Ne326 ot
21.04.1982). MH3yuenue »5TOro mpolecca IOKa3bIBaeT, YTO pacHpeneiieHus H-aJIKaHOB B
HEOMOeTpaIMPOBAHHBIX HE(MTAX HICHTHUYHBI YB, CUHTE3upoBaHHBIM MO peakuuu Dwuiiepa-
Tponma (O T-cunres). g onmucanust npoaykToB O T-cHHTE3a XUMHUKH UCTIOJIB3YIOT KJIACCUYECKYIO
mojenb Auaepcona-lllyspia-®nopu (AlLID-mozaens), oteedatoniyio Gopmyse: Ig(gn/n) =nlga +
Ig(In?a), rae gn — mMaccoBas 10ag YB ¢ 4mclioM n aToMoOB yIilepoia B MOJEKyse, & — mapaMeTp
MOJIEKYJIIpHO-MaccoBoro pacnpezaenenuss YB (0 < a < 1). B Hacrosiiiiee Bpemsi AaHHass MOEIb
anpoOupoBana st YB ®T-cunTe3a npu 3HadeHusx napametpa o > 0.5. Hamu nmokaszaHo, 4To 3Ta
MOJICNIb BIIOJIHE MNpHMeHHMa K HedrsM u rasokongencatam (0.6 < a < 0.8), a rtakke K
ra3zoo0pasusiM YB (MeTaH u ero romojiorn) B Hammx skcrnepumentax (0.18 < a < 0.28).


mailto:azary@mail.ru

BECOMIIT - 017
KYMYVYJISTUBHBIA MEXAHM3M KPATEPOOOEPA30BAHMUS

Bapenboaym AA.(MTMTHT B, Nidekun MMU. ( KDY, KasaHb)
azary@mail.ru , Tex: 8(499) 135-54-67 MichaelS1@yandex.ru, Ten: 8 (843) 233-73-47

N3BectHO, uTo JlyHa, Mapc u Mepkypuil OKpbITbI MHOTOUYHMCIIEHHBIMUA MMITAKTHBIMHU KpaTepami,
MHOTHE€ UX KOTOPBIX UMEIOT pa3sMep HECKOJIbKUX COTECH U JAXE ThICIUY KHIOMETPOB. PU3NYECKUIA
MEXaHU3M CO3JaHMs CTOJb KPYIHBIX KpaTE€poB B pe3yJjbTaTe NaJCHUS acTEpPOUJOB HE BIIOJIHE
noHsATeH. HaMu mpeanioskeH KyMYIISTUBHBIN MEXaHU3M 00pa30BaHUSI TAaKUX KPATEPOB MaACHHUSIMH
TFAIAKTUYECKUX KOMET B MepUobl HaxoxaeHUs COJHEYHOHM CUCTEMbl B CTPYHWHBIX IOTOKax H
CIUpaJbHBIX pyKaBax ['amakTuku. [10CKOJIBKY NIJIOTHOCTH MAJICHUH ralakTHYECKUX KomeT Ha Jlyny,
Mapc u Mepkypuil B 3TH HEpUOABI BBICOKA, CYHIECTBYET OOJIbIIas BEPOSITHOCTh HAJOKEHHUS
KpaTepHBIX BOPOHOK OT MAJCHUA HECKOJbKMX KomeT. Takue KpaTepbl Ha3BaHbl HaMmu
KyMYJISTUBHBIMH. OHU XapaKTepU3YIOTCS CIO0XKHOM MOpdooruel U 0OYeHb KPYIMHBIMH pa3MepaMHu.
Hannpie o JIyHe TO3BOJISIOT TPEIIONOXKUTE, YTO B OOpa30BaHMU KYyMYJSITHBHBIX KpPaTepoB B
cpennem yuactByeT =~ 10-13 komer pasnoro auamerpa. [IpumenurensHo k JlyHe oOcykmarorcs
OCOOCHHOCTH CTPOCHHUS KOMETHBIX KYMYIIATHUBHBIX KpaTepoB, a TakKkKe OICHEHa JHEPrus
KpaTepooOpa3yrolero mpoiecca.
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INETPOXUMUYECKHUE TUIIBI PACCJIOEHHBIX MAI'MATHUYECKUXKOMIUIEKCOB U
MOIAEJIMPOBAHUE PYTOOBPA3VIOIINX TPEHAOB JU®PEPEHIIMALIN

Besmen H.U., I'opoaues ILH. (MO M P)AH
bezmen@chgnet.ru, p_gor@mail.ru texn.: 8 (496) 522 31 43

JlocTaTOYHO XOPOIIO M3BECTHO, YTO HM3y4YCHHE IMPOIECCOB IBONIONHMH B JuU(PepeHIInpOBaHHBIX
MarmMaTU4YeCKUX KOMILJIEKCAX pellaeT HEKOTOPbIE MPOOIeMbl: CTPOSHHS U COCTaBa 3€MHOM KOPBI U
ee COOTHOlLIeHUs C BepxHed wantuet (MapakymeB, besmen, 1983). Muorue mnose3Hbie
MCKOIaeMbIe CBSA3aHbl C MACCUBAMH MarMaTH4eCKOIO MPOUCXOXKACHUS, B YACTHOCTH CYIb(pUIHbIC
MEJTHO-HUKEJIEBBIE PY/Ibl, XPOMUTOBBIE U TUTAHO-MArHETUTOBBIE MECTOPOKICHHUS, MECTOPOXKICHUS
3J1eMeHTOB Tu1aTiHOBOM rpymnmsl (OI1I7) u 1p., MO3TOMY MHOTHE acleKThl IETPOJIOTUH, B YACTHOCTH
METPOXMMHUUYECKOTO aHaliu3a CTpoeHus W AuddepeHiranuy MacCUBOB, MPUOOPETAIOT KPOME
METPOJIOTHYECKOr0, TakKe SKOHOMHYECKoe 3HaueHue. Hecmotpsi Ha Gosblne ycnexu B 00sacTu
M3y4YeHUsT MarMaTU4ecKuX (opmanuii KOHKPETHBIX PETHOHOB: BalTHHCKOro KpHCTaUIMYeCcKOTro
mmTa, BOpOHEKCKOro KpUCTAIIMYECKOro MaccuBa, 3abaiikanbs u Cubupu, FOxHON Adpuku u
IPYTUX pPallOHOB MHUpPA, MHOTHUE TEOJOrO-TIETPOJIOTHYECKUE M TEOXUMHUYECKHE OCOOCHHOCTH
HBOJIIOIIMM MarMaTU4eCKUX MAacCHBOB M3YUEHBI €IIe HEAOCTATOYHO MOJIHO, JHOO BBIOJIHEHHI Ha
HU3KOM (DM3MKO-XMMHYECKOM YpOoBHE. B Hacrosmieil crathe pa3paboTaHa NETPOXHUMHUYECKAs
CUCTEMAaTH3allMsI HUHTPY3UBHBIX MarMaTH4EeCKUX KOMILIEKCOB, KOTOpas Jierjia B OCHOBY IETPOJIOTO-
METAJIOTEHUYEeCKONW  Kiaccupukanuu  audQepeHIMpOBaHHbIX WHTPY3UBOB C  BBIJCIICHUEM
MacCHBOB, NEPCIEKTUBHBIX Ha COJEpKAHUE PYTHON MUHEPAIHU3AIINH.
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K BOITPOCY Ob OBPA30BAHIU KOPYHJIA C BKJIIIOYEHUAMUN BOCCTAHOBJIEHHBIX
®A3: OKCIIEPUMEHTAJIBHOE UCCJIIEAOBAHUE CUCTEMBI Al203-Ti203-ZrO>

Bekkep T.B., Juracos K./I., lHaukuii A.®., Kpunuupiun ILI. ( T M CKD) P A
bekker@igm.nsc.ru rexn.: 8 (383) 333 26 00
t OBSISO or" ftsdzdz] dzO@ s ctsMmikzHOtMmise j dzgdetsdzz L OH Odzd

B xpomuToBBIX pymax oduosmroBoro komruiekca Jlyodyca (TubOer, Kuraii), mupokiacTHuecKux
MopoJax M CBS3aHHBIX C HHMH QJUIIOBHAIBHBIX OTIOXKeHHsXx ropsl Kapmens (M3pawnib)
oOHapy)KEHBI KPUCTAJIBI KOpYyH/a, coaepxkarue BkarodeHus TiNy, TiCyx, SiC, FesSi u apyrux ¢as.
Bo BiIIOYEHHSIX B KOPYHJE BIIEPBBIC B 3eMHBIX ycioBusx omucan muHepai IS d fls O @igls
oOHapy)KeHHBII paHee B Mereopure AjbeHae (Mekcuka) (Ma et al.,, 2009) u HoBas dasa
C Otcdzj zEMBIeTfAs:1 (Pnma a = 14.0951(9), b = 5.8123(4), ¢ = 10.0848(7) A, Griffin et al.,
2018). Taxxe BO BKJIOYCHHUSAX MPUCYTCTBYIOT pyTiia 1102, 6ammenuut ZrOz, cMelaHHbIE OKCHIbI
TUTaHA.

[IpoBeneHHBIE KOMIIEKCHBIE UCCIIEOBAaHUS MUKPOBKIIOUEHUI B CHHTETUYECKOM JJIEKTPOKOPYHIE
BBISIBIJIM TECHOE CXOJCTBO WX MOP(OJIOTMH M CcOCTaBa C MHUKPOBKIIIOYCHHSMH B KOPYHIAX,
obHapyxeHHbIX B oduonurax Jlyodyca m mopomax r. Kapmens (Litasov et al., 2019). Bo
BKJIIOYCHUSAX B DIIEKTPOKOPYHIE, HApsALy C IpyruMu ¢a3zaMH, TaKKe HPUCYTCTBYIOT OKCHIBI
TUTaHA, UPKOHHUA, TUCTAPUT M KapMmenta3ur. OTMETHM, YTO TMOCIEAHUN OOHApPYKEH TOJBKO B
NMEKTPOKOpYyHAax M B kKopyHnmax JlyoOyca u 1. Kapmens. Conepxkanue ZrOz B KapMenTasuTe
3IEKTPOKOPYHAOB BapbupyeT oT 15.5 no 29.9 Bec. %, uro coorBercTByeT 0.66-1.30 aTomam Ha
(OpPMYIIBHYIO €IMHUITY H MPEATIONaraeT 00Jiee CIIOKHYIO CTEXHOMETPHIO.

Hamu mnpoBenensl wucciemoBanus (azoo0pazoBanus B cucteme AlpOs-TioO3-ZrO; ¢ uenbio
W3YYCHHS YCJIOBHA OOpa3oBaHHS W CBOWCTB KapMenTa3uTa W Tuctapurta. [lanHple 1Mo (a3oBBIM
paBHOoBecusim B cucteMe AlpO3-Ti203-ZrO2 B nuTepaType OTCYTCTBYIOT, YTO BO MHOTOM
ONPEACISIETCS CIOKHOCTBIO AKCIIEPUMEHTAIBHBIX HCCIIECIOBAHUN JaHHOM CUCTEMBI. Temriieparypa
aprekTukn cucteMbl Al203-Ti2O3 o pa3HbIM HcTOuHHKaM u3Mensiercst ot 1650 o 1720 C mpu 50-
65 mom. % Ti203 (Jung et al., 2009). Koopaunatsr 3BTekTHKH crcTeMbl Al2O3-ZrO2 cOOTBETCTBYIOT
1863 C um 60 mon.%. AlOs (llatovskaia et al., 2017). dauusie mo cucreme Ti203-ZrO; B
JOCTYITHOW JHTepaType HalTH He yhanock. B KauecTBe MCXOJHBIX KOMIIOHEHTOB B HAaIIMX
JKCTepUMeHTax ObUTH HcTonb30BaHbl OKcHIbl Al2O3, Ti2O3 1 ZrO,. DKkcriepiMeHTHI B 3aNassHHBIX
IUIATHHOBBIX Kamcynax mpu Ttemmeparype 1600 C B Bo3aymHOW armocepe MOKa3aid, YTO
MIPOMCXOTUT OKHCJICHHE OKcujaa ThTaHa W mnepexoa k cucreme AlxO3-TiO2-ZrO,. B kBapieBbix
aMIynax B YyCIOBUsX Bakyyma mnpu Ttemmeparype 1300 C BmepBble cuHTe3upoBaHa (asa
KapMeNTa3uT, a TaKKe MMEIOIUE PO30BYI0 OKpPAcKy KpUCTAJUIbI THUCTapHuTa. V3ydeHbl CIIEKTpbI
KOMOWHAIIMOHHOTO paccestHus. [1oydeHpl KprcTaibl KapMenTa3uTa, IPUTOAHbIE TSl YTOYHEHUS

CTPYKTYpBHI.
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DOA30OBBIE COOTHOUIEHUA U ITINTABJIEHUE Na- U K-KAPBOHATUTOB IIPU 3.0 u 6.5
I'Tla

BbextenoBa A.E., lllaukuii A.®., [lonoopoanuxos U.B., ApedpbeB A.B.,

JlutacoB KA. MIT'M CO PAH, HI'Yy

bekhtenova@igm.nsc.ru ten.: 373-05-26 (106.742)

t OBtSIsO orf ftsdzdzl dzO s etsmizH OteMmise j dzdzsdzz L OH Odzd ¥

HccnenoBansl da3zoBeie B3anMooTHOIICHHs B cucteme Na- u K-kap6onarut npu 3.0 u 6.5 ['Tla. B
KayecTBE HCXOIHBIX BBIOpaHBl COCTAaBbl KapOOHATHUTOBBIX pPAcIIaBOB, IOJNYYCHHBIC B
JKCIIepUMEHTaIbHO B cucteMax nepunotut-CO; u sxinorut-CO; npu mantuitaeix P-T mapamerpax.
B xoze uccienoBanus ObLIH MTPpOaHATN3UPOBAHbI 00pasiibl, CHHTE3HpOBaHHbIe paHee (Litasov et al.,
2013). [nsa anHaim3a XUMHYECKOro cocraBa a3 W ux wuiaeHTH(uKanuu wucnonb3oBamu EDS
nerexkrop (X-Max-80 Silicon Drift Detector), a Tax:xe Pamanosckuii ciekrpometp (Horiba Jobin
Yvon LabRAM HR800), ycranosiennsie 8 UI'M CO PAH. IMonydeHHbIe pe3ysbTaThl XOPOIIO
COTJIACYIOTCSI C TPOWHBIMHU JarpaMMaMu KapOoHaTHbIX cucteM nipu 3 u 6 ['Tla, u3y4eHHbIMU HAMH
panee. ComocTaBiieHHE C MPOCTHIMHA CHCTEMaMH, a TaKXKe NPUMEHEHHE XOpOHIO OTpabOTaHHON
METOAMKH MPOOOIOJArOTOBKM M aHajdu3a 00pas3loB IOMOIJIO BBISIBUTH PSJI HECOOTBETCTBUM C
OpPUTMHAILHOW PabOoTO#, KOTOpPBIE KACAIOTCS CTEXHMOMETPHH IIEIIOUECOepKAIINX KapOOHATOB U
COCTaBa paciiiaBa, COCYIIECTBYIOIIETO C MUHEPAJIbHBIMU (Da3amu.
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COBPEMEHHAA CKOPOCTb OCAAKOHAKOIUIEHMA II0 JAHHBIM T'AMMA-
CIIEKTPOMETPHU ITOBEPXHOCTHOI'O CJIOS ITIOYBbI OCTPOBA MATVYA

Bopucos AL ( ' E O XWhanos A.H. ( M YIuuuuk B.I'., CosoBoeBa I''}O. ( T EOX N)
alexpb@mail.ru, Ten. 8(916)5885580

B 2917r. mponomKanuch SKCIEIUITMOHHBIE paOOTHI M0 KOMIUIEKCHOMY M3YYEHHIO OCTpoBa Marya
(cpennsist yacth Kypunbckoit rpsanel). B xoxe skcnenuiuu Obin 0TOOpaHbl KOJIOHKHM TPyHTa Ha
MATH  PA3IMYHBIX MPOPWISIX TOCTPOWKH JIPEBHETO BYyJKaHa W MOPCKHX Teppac. Ilocne
MIpeIBApUTENIbHON MPOOOMOArOTOBKU — pa3pe3aHue mpod KOJOHOK Ha cjiou 2-3 cM, BHICYIIMBAHHE
WX JIO BO3QYITHO-CYXOTO COCTOSTHUS W BBIICPKKHU B TedeHue 30 mHel it HakoruieHuss Rn-222 —
MIPOBOAMIICS HEIECTPYKTUBHBIN paliOMETPUYECKHI aHAIN3 HAa HU3KO(OHOBOM IIMPOKOMOJIOCTHOM
raMMa-creKTpoMeTpe u3 0cobo urcroro repmanus BEGe3825 ¢pupmer Canberra.

Ha ocHoBaHuu pacrpeenieHus paJnOoakTUBHbBIX 3JIeMeHTOB (paanonykiuaoB Cs-137 u Pb-210 kak
«M30BITOYHOTO», TaK W «IOJJACPKEHHOTO») IO TIyOMHE KOJIOHOK B Pa3IMYHBIX MPOPUIIX
OTOOpaHHBIX MPOO pPacCUUTAHBI COBPEMEHHBIE CKOPOCTH OCAJKOHAKOIUJICHHS BEPXHETO CIOS.
BeprukanpHoe m3MeHenue aktuBHOCTH CS-137 mMeer oauH, B psje CIydaeB JIBAa MAKCUMyMa,
OTBEUAIOLINX TEXHOTeHHBIM KaTacTpodam (aBapus Ha HADC B 1986r., aBapus ADC «Dykycumay B
2011r.). Pacnpenenenune Pb-210 «u30BITOYHOrO» ANPOKCHMHPYETCS C JIMHHCH TpeHza
(OKCTIOHEHITMAILHOTO  XapakTepa. OTO  JaeT  BO3MOXXHOCTb  OMNpPEACIUTh  CKOPOCTh
ocankoHakoruieHus o Pb-210(u30eiT». [TosyueHHbIe pe3ylibTaThl XOPOILO COIIACYIOTCS U JISKAT B
npenenax (0,09 —0,20) = 0,03 cm/rox.
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®A30BbIE COOTHOLIEHMSI B CHUCTEME CuO-CO-H.O B VYCJIOBUAX 30HbBI
OKHUCJIEHMA CYJIb®NIHBIX MECTOPOXIEHWUN

Byb6iukosa T.M., CerkoBa T.B., Baguukuii B.C.( M9 M PAH)
tmb@iem.ac.ru ren.: 8(496) 522 58 47

C menbio yCTaHOBJICHHS TIOJIeH cTabunbHOCTH MUHEpanoB Meau u3ydeHa cucrema CuO-CO2-H20 B
YCIIOBUSIX, OJNU3KUX K YCIOBUSIM 30HBI OKHCIIEHUS MEIHBIX CYIb(OUIHBIX MECTOPOKICHUI.
Teopernyeckue pacueTbl MHUHEPAIbHBIX PABHOBECUM B YKa3aHHOM CHUCTEME, IIPOBEICHHBIE C
ucrnonp3oBanueM  nporpammbl  «HChy»,  Xxopomio  corjacylorcss ¢ UMEIOLIMMHCS
HKCHEPUMEHTANBHBIMA JaHHBIMU. OHHM TIOKa3bIBAIOT 3aKOHOMEpPHOE 00pa3oBaHHWE TEHOPHTA,
MajaxuTa U a3ypuTa B 3aJJaHHBIX YCIOBHUSX, IPU ITOM MaJIaXUT YCTOMYMB OTHOCUTENILHO a3ypHUTa.
st oOpa3zoBaHusi KapboHaTa MEIM B OTKPBITOM CHUCTEME HEOOXOAMMO BBICOKOE IMApIUATBLHOE
naBieHue yriaekucioro raza (Pco2>5 ar), 4To B IPUPOIHBIX YCIOBHSX HE HAOMIOAAETCS, U ITO
o0bsicasier orcyrctBue npupogHoro CuCOsz kak wmwmHepanbHOH (a3l C  Bo3pacTaHueM
temmeparypsl oT 25 no 150 °C cymmapHasi KOHIIEHTpalusi Mead B KapOOHATHO-OMKapOOHATHBIX
pacTBopax, HaXOJSAIIMXCS B PAaBHOBECUM C YKa3aHHBIMU MEJHBIMU MUHEpalIaMM IPU MOCTOSHHOM
napuuansHoM aaBieHuu COz, ymensbinaercs. Takum oOpa3oM, Ha Ooliee TIIyOOKHX TOPU30HTAX
30HBl OKHCIICHUS KPHUCTALTH3AIMs MallaXUTa-a3ypuTa IPOUCXOAUT H3 Oosiee OEIHBIX IO
COJIep>KaHuI0 Meau pacTBOpoB. [loss cTaOMIBHOCTH TEHOPHUTA, MajaxuTa U azypura (B YCIOBUSIX
OTKPBITOM CHCTEMBI) CMEIIAIOTCS B 00JIACTh O0Jiee BBHICOKMX 3HAUEHHUH COAEp)KaHUS CyMMapHOTO
YIJIEKUCIIOTO ra3a B pacTBope. B 3akpbIToii crcTeMe B yCIOBHSIX MOCTOSIHHON KOHIEHTPALUU MEIU
B pAacTBOpPE IMOBBIIIEHUE TEMIEPATypbl NPUBOJUT K 3aMEIICHUI0 MaJlaxuTa TEHOPUTOM, 4YTO
MOATBEPKJICHO SKCIIEPUMEHTAIBHO.
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BJIMAHUE COCTABA KPUCTAJUIM3ALIMOHHOI'O PACTBOPA HA ®OPMY U
CTPOEHME AI'PEI'ATOB CUHTETHUYECKOI'O AHAJIOI'A MAJTAXUTA

By6auxosa T.M., bBannuxkuii B.C., ‘TnMoqua I/I.B.‘, HexkpacoB A H.( NOM PAH)
tmb@iem.ac.ru rem.: 8(496) 522 58 47

Manaxut — ocHoBHON KapOonat meau [CuCO3(OH)2], cuHTe3upoBaan B OTKPHITON MPOTOYHOM
cucteMe o meroay, pazpadorannomy B0 BHUNCHUMC. B kauecTBe OCHOBHOI'O HCHOJIb30BAIU
KOMIUIEKCHBIA PacTBOpP THIPOOKHUCH aMMOHHMSI M cyinbdaTa menu. KoHIeHTpanuioo pacTBopa u
TepMOOapUUYEeCKhe MapaMmeTphl Mpollecca U3MEHSUIM ¢ nepuoaudHocteio 7 — 10 gueit. Poct
MajlaxuTa MPOMCXOAMUI Ha CTEHKAX KPUCTAJUIM3aTOPa, BEPTUKAJIbHO PACIOIOKEHHBIX 3aTpaBKax U
HEMOCPEJCTBEHHO Ha HarpeBaTelsiX. BeIpalieHHbIe 00pasibl KMEIOT MEIKOY30pYaTyi0 TEKCTYPY.
XUMHUYECKUI COCTaB U OCOOEHHOCTH BHYTPEHHETO CTPOCHHUS CUHTETHYECKOrO MajaxXyuTa U3ydaid B
CpPaBHEHUU C MPUPOJHBIM MajaxuToM u3 MectopoxaeHuid I[P KoHro. YcraHoBieHbl pa3inuuvs B
dbopMe U CTPYKType arperaToB, CIAraroluX MajaXWUThl Pa3IHYHOTO MPOHCXOXKIEHUS, a TaKKe
XMMHUYECKOM COCTaBE U COCTaBe MpUMecei.
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PACTBOPUMOCTbD CYJIb®HTHOMN U CYJIb®ATHON CEPBI B KAPBOHATHO-
CHJIMKATHBIX PACIINIABAX ITPU 5-12 I'TIA.

Byaaro BK. (T EOX UV )PDapliuc AB.(UT EM B,BpdiI'I.YHMnBEepPCUTET UM.
B. Nferte, dPpaHKypT )BymaMaAiYe nBE@E M a eBr.a ulve 1 el.
dpaHKdhypT Ha Ma)iHoferH YepmapanaTeBr. nivet ell. dpaHKdy
MahnHe, TepmMaHUNA

v.bulatov@bk.ru , Temr.8(495) 938 07 80.

M3yuena pacTBOPUMOCTb CYIb(PUIHONW U Cylb(aTHONW cepbl B CHIMKATHO-CYJIb()UIHBIX CHCTEMaxX
npu MantuiiHelx P-T  mapamerpax. B pesynbrare IPOBEIEHHBIX  OKCIEPUMEHTAIBHBIX
UCCIIIOBaHUH yCTAaHOBJICHO CIIEyIOllEe.

(1) PacrBopumocts cynbdunmuoit cepel B Ca—Mg-Fe-kpemHe-kapOOHaTHOM  pacIuiaBe,
COCYILIECTBYIOIIEM C CYJIb(UIHBIM pacljaBOM, OJMBHHOM, OPTOIHUPOKCEHOM M TIpaduToM,
3axmoueHa B npenenax 0.02-0.10 Bec.%. PacTBopuMOCTh cepbl KOHTPOJIUPYETCS, B OCHOBHOM,
cogepxanueM FeO B pacmiiaBe M MeHee UyBCTBUTENbHA K JPYTUM IapaMeTpaM COCTaBa, a TaKxkKe
TeMIIepaType U IaBJICHUIO.

(2) PactBOpUMOCTh S B OKHCIIEHHBIX KpeMHe-KapOOHATHBIX pacmuiaBax B mpucyrctsuu Re—ReO;
6ydepa cocrapmser 2-3 Bec% (B Buze S*°).
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OKCIIEPUMEHTAJIBHOE  M3YYEHME CHUCTEMbBI  XPOMUT-UJIBMEHUT-K,COs-
HIABEJIEBAS KUCJIOTA I1PU 3,5 1 5 T'TIA.

ByrBuna BI. (M3 M P)ABdpooeii C.C. ( 1 e o . MIth€Z3ddponos O.I'.,
Bapaamo JA. M3 M P AH)

butvina@iem.ac.ru; ten.: (496) 522 58 51
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C nenpto nanpHeiIIero uzydeHus BiuusHus aktuBHOCTH K Ha oOpazoBanue K-Cr turanatoB n K
cunuKaTHbIX (a3 mpu paBinenusx 3,5 u 5 I'Tla mpoBenens! skcriepuMenTsl Ha ycranoBkax HJI-13T u
HJI-40 o B3anMOIEHCTBUIO XPOMHT-MIBMEHUTOBON cucTeMbl ¢ K BOIHO-KapOOHATHBIM (DITFOMIOM.
B kaudecTBe CTapTOBBIX BELIECTB MAJIsI SKCIIEPUMEHTOB HCIIOJIB30BAIUCh HPUPOJIHBIM XPOMUT U
IPUPOHBIN WIBMEHUT, KOTOPbIE CMEIIMBAINCH B COOTHOIIEHUX 1:1 mmm 2:1 mo macce. Xpomur
coctaBa  (MQo.49-0.54F€0.50-0.54MN0.01-0.02ZN0.01-0.02) (Al0.17-0.20Cr1.55-1.61F€0.10-0.22 T10.03-0.07) O ObLT
0TOOpaH M3 KCEHOJUTa TpaHaTOBOIo Jjepuosinta kumOepiutoBod TpyOku IIluonepckas, Skyrus.
Wnemenutr coctaBa Fe0.98Mgo.01Mno.osTio.93Alo.01NbDo 0103, mpeacraBiasier KCEHOKpPHCTALI U3
KuMOepiuta Tpyoku YmauHas, SIkytus. B kauecTBe ()IIOMIHONM COCTABISIONICH HCIIONB30BaIach
cmech K>CO3 u maBeneBoil KUCIOTH B pa3HbIX cooTHomeHusx (9:1; 7:3; 5:5; 3:7; 1:9) nmo macce.
CMmecn XpoOMUT + WIBMEHHUT CMEUIMBAIUCh B cooTHomeHuu 9:1 mo wmacce. I[lpeapiaymue
pe3yNnbTaThl TMOKa3aJld BO3MOXKHOCTh KPHCTAUIM3AIlMM XPOMHCTOTO TMpaiepura B KadecTBe
MPOJYKTa PEAKIIMH BBICOKOXPOMHUCTOW IIMUHEIA M PYTWIA C KaJUEBBIM BOJIHO-KapOOHATHBIM
¢barougoM  (pacmjgaBoM) B YCIOBUSX BEpXHEH MaHTUM. B YacTHOCTH, TOJXY4YEHHBIE
IKCIIEPUMEHTAILHBIC JIAHHBIC TO3BOJISIOT HHTEPIPETUPOBATh B3auMOCBs3b K-Cr-mpaitnepura c
KapOOHATHO-CUJIMKATHBIMU BKJIIOYEHHSIMH B XPOMHUTAaX TIpAaHATOBBIX MEPUIOTHTOB boreMmckoro
MaccuBa. B nmaHHOW paboTe uccieoBaHa 3aBHCUMOCTh HHTEHCHBHOCTH KPHUCTAUTU3AIUH U
nosieienuss K-Cr turanatoB ot konmmdectBa KoCO3z B cucreme. OCHOBBIBAsICh Ha TMOJTYYEHHBIX
AKCIIEPUMEHTAIBHBIX JAHHBIX, BBIBEJCHBI PEAKIMU MAHTHHHOIO METAacoMaTo3a, OIHCHIBAIOIINE
npouecc oopazoanusi K-Cr tutanatos. [Ipu skcriepuMeHTanbsHOM U3YYEHHH PEaKIUU XPOMHTA U
WIBMEHUTA C KaJUEeBbIM BOJHO-KapOOHATHBIM (rrouaoM (paciuiaBoM) TOJy4eHbl mapsl ¢a3
TUTAHATOB (MIpaiiiepUT, UMIHTUT U UMIHTHUT, MAaTHACUT) — MUHEPAJIOB-UHIUKATOPOB MaHTUHHOTO
METacoMaro3a, 4TO HANpsAMYIO TOATBEPIKIAET BO3MOXKHOCTh 00pa30BaHUSI MMDHTUTA, MAaTHACHTA U
K-Cr-npaiinepura, a TakXe JIpPYrMX THUTaHATOB, B pe3yJabTaTeé MAaHTUWHOTO MeTacoMaTo3a
BEPXHEMaHTUHHBIX TICPUIOTUTOB B YCIOBUSX Har0Oo0JIee BHICOKUX aKTUBHOCTEH KA .
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OKCIIEPUMEHTAJIBHOE MOJIEJIMPOBAHUE CYBCOJIMAYCHBIX ITAPATEHE3UCOB
VIIBTPAMAOUYECKUX JIAMIIPOOUPOB HWPKEHEEBA-YAJIOBELIKOI'O IIPOI'MBA,
IOI'O-3AITAZITHA S CUBUPD, ITPU BBICOKUX PT-ITAPAMETPAX.

ByrBuna B.I'. (1 O Nl Cmuproa MJI. ( T e ot . MIp¥adounos O.I'., Ban K.B. (11 3 M)
butvina@iem.ac.ru; ten.: (496) 522 58 51
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B nmannoii paboTe mnpencTaBleHBl PE3yNbTaThl AKCIEPHUMEHTAIBHOTO IUIABJICHUS MPUPOIHBIX
00pa3loB JEBOHCKHUX yJbTpaMa(pHUuecKux JIamrpodupoB, oOHapyxkeHHbIX Ha MibOoknueckom
nonusaTuy, HpkeneeBa-Uamobenkoro mnpormba, roro-zamaaHas okpanHa CHOMPCKOTO KpaToHa.
N3yuaemble MOpPOJBI XapaKTEPU3yIOT MHOroo0pasue M CII0XKHOCTb JIEBOHCKOI'O IIEIIOYHOIO
MarmaTtu3Ma peruoHa, OHU IPOSBISIOTCA B BUAE cepuu MajioMoluHbiX (5-100 cM) naek, KOoTopele
ObuIM OOHapy)XEHbl B KEpHE CKBAXKMHBI HA Tra30KOHAECHCATHOM MecTopoxJeHuu Mipbokuueckoe.
OnwuceiBaeMasi dKCIEpUMEHTalIbHAas padoTa TO3BOJHUT BBIIBUTH MHHEPAIbHBIC IapareHe3ucChl
XapakTepHsble s pa3HbiX PT mapamerpoB U, B COBOKYITHOCTH C IETPOJIOTMYECKMMHU U3bICKAaHUSAMU,
MIPEIIOJIOKUTh MEXaHU3M MPOUCXO0KIEHUS allINKUTOB.

OKCIepUMEHTBI IPOBOAMIINCH HA YCTAHOBKE TUIIA «HAKOBajbHA C JyHkoi» HJI-13T B IOM PAH
npu gaiaenusx 4 u 5 I'Tla u Temmepatypax 1100 - 1500°C. B xauecTBe cTapTOBOTO COCTaBa Jjis
HKCHEPUMEHTOB MCII0JIB30BAJICS MOPOILOK 0oOpasua Minp628.

PesynpraThl SKCHEpUMEHTOB MOKa3zanu, 4ro npu jgasineHun SITla nmoisywaercss mapareHeswmc,
KOTOPBIM OTIMYaeTcsl OT MPUPOJHON accoLualy MHUHEpAJIOB: B SKCIEPUMEHTax HalOogaercs
MOSIBJICHUE KIMHOTYMHUTA, OTCYTCTBYET OJMBUH B HPOAYKTax OIBITOB, IPOBEACHHBIX IpU
temneparypax Hmwke 1500°C. Kpome 3Toro, B 3KCHEpMMEHTANBHEIX 00pa3lax COAEPKHUTCSA
Ooublee KOJTMYECTBO (Da3 KIIMHOMMPOKCEHA U TpaHara, 10 CPABHEHUIO C MIPUPOTHBIMUA 0Opa3IaMH.
Onnako npu 4 ['Tla HaGmronaercs MHUHEpajbHAs acCOLMALUS CXOXas C MPUPOAHOM: CIIOJASHO-
OJIUBUHO-TIMPOKCEHOBAs MOpoJia C KapOOHAaTHBIMM MHUHEpajaMH B OCHOBHOM Macce. Bo Bcex
DKCIIEPUMEHTAX MapareHe3uC M COCTaB MHUHEPAJIOB MJACHTUYEH, OTJIMYME TOJBKO B HX
COOTHOLIEHHH.

Hrak, cocTaB napareHeTUH4eCKUX MUHEPAJIOB, ITOJyUYEHHBIX MIPH IUIABJICHUU NPUPOAHOTIO aAWJIMKNATA
npu 4 ['Tla B GombIneil cTeneHW COOTBETCTBYET IMapareHe3ucy MPUPOIHBIX 00paslioB, YTO MOXKET
cBuzeTenbcTBOBaTh 0 P-T mapamerpax o0pa3oBaHHs NPUPOAHBIX CHOMPCKUX aMJIMKUTOB MpU
UJCHTUYHBIX TEPMOJIMHAMUYECKUX YCIOBUSX.
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KMHETUYECKHUE ITAPAMETPBI T/IPOIINPOJIN3A OPTTAHUYECKOI'O BEIIIECTBA

BoiukoB ALJO. ( 1 e o . MIQOY FEOXWN PAH)
andrewbychkov@rambler.ru temn.: 8 (905) 7451162
| tOdzls { A05@0818B 8

IIpoBeneHO DKCIEPUMEHTAIBHOE UCCIECI0BAHUE THAPOIUPOIN3a IIOPOI C BBICOKUM COAEPIKAHUEM
OpPraHMYeCcKOro BemiecTBa. OIBITHI MPOJOJDKUTEIBHOCTBIO OT HECKOJIBKMX 4YacoB A0 60 cyTok
IIPOBOJIMIINCH B aBTOKJIaBax npu 150-450 3 ucrnionb3oBaHueM 00pa3LoB MOPOJ INIaBHBIX CIAHIIEBBIX
¢dopmanuii Poccun: OaXKeHOBCKOW CBHTHI, JTOMAaHMKOBOW M MAaWKOICKOW cepuid. PesymbraTh
[O0Ka3aJiy, 4TO MOCJIe HKCIEPUMEHTa 00pa3yOTCs )KUKUE U Ta3000pa3Hble YIIeBOJOPOIbl. AHAIN3
BBIXOJIa NPOAYKTOB OT BPEMEHHU IIPH PA3HBIX TEMIIEPATypax IMO3BOJIWI OINPEACIUTh CKOPOCTH
0o0pa3oBaHMs YIJIEBOJOPOJOB M NpeoOpa3oBaHMs OpraHMYecKoro BemiectBa nopoj. OmpeneneHa
SHEpPrusl aKTUBALMHM PEAKIUH TUAPONMPOJIN3A, KOTOpas COCTaBUja ISl OOpa30BaHUS >KUIKHUX
yIJIeBOpoaA0poioB 11 KKan/MoJib, YTO CYLIECTBEHHO HHXKE, YeM 3HauyeHue, KOTOpoe OOBIYHO
UCIOJIb3YeTCsl NpU 0acCeiiHOBOM MOJIEIMPOBAHUM U Oa3upyeTcss Ha BEIUYMHE, MOJYyYEHHON NpHU
CyXOM nuponus3e KeporeHa. [Ipum ruaponuponuse aHaJIOTMYHYIO BEJIWYMHY HEPTUHM aKTUBALUU
HMEET PeaKlysi BTOPHYHOTO KPEKHHIa YIIIEBOJOPOIOB C 00pa30BaHUEM Ta3000pa3HbIX MPOAYKTOB
(49 kxan/monb). Pe3ynbTaThl IOKa3ajld, 4YTO CKOPOCTb pEAKUUH 3aBUCUT OT CTENEHHU
IpeoOpa30BaHHOCTH HCXOIHOTO KeporeHa. Pe3ynbTaThl HCCIEIOBaHHS IO3BOJIIOT pa3paboTaTh
METO/bI BO3/ICHCTBUS Ha IJIACT JJIs IOJTY4YE€HUS] CHHTETUUECKONW HEPTH.
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BBICOKOTOT{IZIBIPI AJITOPUTM PELIEHHA 3AJIAYM PABHOBECH I MUHEPAJIbI-
CUJIMKATHBIN PACIIJIAB, HE HAKATIJIUBAIOIINH I[TOT PEIIHOCTD B ITPOIIECCE
CUETA

Borukos [I.A., Konres-/IBopuukoB E.B. ( 1 e o . MIdY )
dmibychkov@gmail.com; ren.: 8 (916) 965 67 19

Pa3paboraH HOBBIN aJICOPUTM ITOMCKA PaBHOBECHs MUHEpall — paciuiaB. C OJIHOH CTOPOHBI, OH
OpPUEHTUPOBAH HA UCIIOJIb30BAHUE Pa3pabOTaHHBIX HAMU paHee TePMOOAPOMETPOB IS
OPO1000Pa3yIOIINX M PYTHBIX MUHEPAJIOB, C JIPYTrOM CTOPOHBI, HE3aBUCHUM OT KOHKPETHOI'O BH/IA
TepMobapomeTpa. J[pyrum ero TOCTOMHCTBOM SIBIISICTCSI HATMYHUE SIBHO BBIPAKEHHOM 1IE€JICBOM
(YHKITUH, 9TO MTO3BOJISIET PACCYMTHIBATH PABHOBECHE, HE ONTUPASICh HA MPEIBbIIYIIEE COCTOSIHHIE
CHCTEMBI U, COOTBETCTBEHHO, 0€3 HAKOIUIEHHUS OMINOOK.

B kadectBe 1eneBoli (yHKIIMK BRIOpaHA CyMMa KBaJIpaTOB OTKJIOHCHHUH TEKYIIUX KOHIEHTPAIHA
MUHAJIOB OT KOHIIEHTPAINH MUHAJIOB, PACCYMTAHHBIX C TIOMOIIBIO TEPMOOAPOMETPOB. AHAIN3
(hopMBI TOBEPXHOCTH IIEICBON PYHKIIUH [T YIIPOLIEHHON CUCTEMBI ITOKA3aJl, YTO OHA HOCHUT SIPKO
BBIPOKCHHBIA OBPXHBIN XapakTep. [lonbITka MPUMEHUTD U3BECTHBIE U3 JINTEPATYPHI METOBI JIJIS
MOKCKA ONTUMYMa I1eJIeBOM (DYHKIIMHU B ITOJTHOM CUCTEME TPOBAMINCH, BUIUMO M3-3a IOSBICHUS
JIOKQJIBbHBIX MUHUMYMOB. DTO 3aCTaBHJIO pa3padboTaTh COOCTBECHHBIN aJITOPUTM ITOMCKA ONITUMYyMa
1eneBor QyHKIUH.
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MOJIEJIUPOBAHUE APATOHHMTA METOJAMU MOJIEKJIVSPHOU JMHAMUKU:
OBPA3OBAHUE HOBOM I'EKCATOHAJIBHOU ®A3bI ITPM BBICOKMX TEMITEPATYPAX

I'aspromkun I1. H., CaratoB H. E. Jlutacos K. I. ( UT' M CO PAH)
p.gavryushkin@igm.nsc.ru tei.: 8 (961) 871 17 84
t OBSISO or" ftsdzdz] dzO@ s ctsMmikzHOtMmise j dzgdetsdzz L OH Odzd

Ha ocHoBe MoOneKynspHO-TUHAMUYECKHX PAacy€TOB B paMKax TeopuH (yHKIMOHAJa IJIOTHOCTU
ycraHoBieHo, uto npu Temmeparype 700-800 K aparonur mnepexomur B HOBYH (azy c
reKCaroHaJIbHOW cuMmMmeTpueit, P6322. bnuzocte Temmeparypsl Iepexoja aparoHura B
TeKCAarOHAJIBHBI aparoHUT K TeMIepaType Iepexoia aparoHuTa B KaJbIUT IO3BOJISICT
MPENIOJIOKUTh, YTO TeKCArOHANbHBIA AaparoHUT, MOXKET MPOSBIATHCSI KaK IMPOMEKYTOYHOE
COCTOSIHME CHUCTEMBI, Pealli3yeMOoe Ha MyTH MPEBPAICHUS aparoHUTa B KAIBIHUT. [ eKcaroHaIbHBIN
aparoHUT PHEPreTUyYecKu 0oJiee BBITOJICH, YEM aparoHUT M MEHEE BBITOJICH, YeM KaJIbIUT BO BCEM
nuama3one Temrepatyp BILioTh 10 0 K. [I10THOCT TeKcaroHaIbHOTO aparoOHKUTA BBIIIE MIIOTHOCTH
KalbllUTa M HUXKE IJIOTHOCTH aparoHuTa. JTO OOBACHAET OTCYTCTBHE IIOJII YCTOMYMBOCTH
TeKCaroHAJIbHOTO aparoHNUTa KaK MPHU BBICOKUX TEMIIEpPaTypax, TaK U MPU BBICOKUX JIaBIICHUSX.
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TEITUIOEMKOCTb U TEPMHUYECKOE PACIHNPEHUE ITAPAMETPBI TPAHATOB PAIA
KHOPPUHI' UT-ITUPOITA

Tapreuu IO.I'.,, Tankuu BM. (T M CO PAH)
julia@igm.nsc.ru

B untepsasie remmneparyp 100-650 K Op110 H3yueHO TepMUUECKOE MOBECHIE IPAHATOB psla
KHOPPHUHTUT-TTUpOIA. [1oydeHbl SKCTpanosSIIHOHHbIE 3HAUYSHHUS U MOJISIPHOTO 00BEMA 1
TEPMHYECKOT0 paciupenus mpu temmeparypax 50-2000 K, Ha ux ocCHOBE pacCuUTaHbl 3HAYCHHUS
TEIUIOEMKOCTH.

Jlnst uiccnenoBanus ObUT B3SThI CHHTE3MPOBAHHBIC TIPY AaBieHUU 25-85 kOap U TemnepaTypax
1675-2075 K rpanatsl coctaBoB: KHOppUHTHUT 100, KHOpPUHTHUT7S-TUPOI2S, KHOPPUHTHUT4S -
nuponS2, knoppuHrut2 7-nupon73, mupon 100. st pacuera 6putn B3sThI nanubie SKinner B.J. (15
touek), Ringwood (5 touek), u Chopelas (5 Touek). Pacuer coBMECTHO ¢ JIUTepaTypHBIMH
JaHHBIMH TIPUBEI K SKCTPANOJISAIIMOHHBIM 3HAUSHHSIM I MOJISIPHOTO 00BEMa M TEPMHUYECKOTO
pacumpenus B nateppane 50-2000 K. Jlannble 11t kKHOppUHTHT2 7-Ipon73: (ag0=22.68*10° (K-
1, V300=114,5212 cm®/momns, Cpso0=80.5 xan/mons K), kHoppuaruT48-nmpons2: (ag=2.0%10° (K-
Y, V300=115,43 cm®/moimb, Cpsoo=74.6 kan/moins K), kaoppuarut7S-mupon25: (as0=21.79*10° (K
Y, V300=116,52 cm®/momb, Cpsaoo=78.34 xan/mons K); kaoppurrut100: (a300=22.16*10° (K1),
V300=117,45 cm®/moib, CPaoo=78.35 xan/mons K)
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TEPMUYECKOE PACIHIMPEHUE ITMPOITA

lankun B.M., T'aprBuu IO.I. MIT'M CO PAH)
julia@igm.nsc.ru

B untepane temmnepatyp 103-650 K 6p110 n3yueHo TepMuueckoe moseaeHue nupormna. [Tomydenst
IKCTPAMOJISAIMOHHBIC 3HAUECHUS TSI MOJIIPHOTO 00BEMA M TEPMUYECKOTO PACITUPECHHUS ITPU
temmeparypax 50-1500 K, Ha X ocHOBE paccUyMTaHbl OCHOBHBIE TEPMOAMHAMUYECKHE TApaMETPBhI.
Jlnst uicenenoBanus ObUT B3ST MUPOIL, OTYYEHHBIH METOI0M MPSIMOTO TEMIIEPAaTypHOTo TIepenasa,
npu T Ha are tars 1000 C 1 rpagueHTe 8 rpagycoB cM — B TeueHne 5 cyToK. PEHTTeHOBCKYIO
ChEMKY ITapaMeTPOB POM3BOAMIN B Tuana3one yriaos audpakmuu 17-80 °C. Paccunranbl
MapaMeTpsl AJIEMEHTAPHON STYEUKH U MOJIBHBIN 00beM MUPOoIIa PY Pa3IMYHBIX TeMIlepaTypax.
Pacder COBMECTHO C IMTEPATYPHBIMH JTAHHBIMH MTPUBEIT K SKCTPATIOJISIIUOHHBIM 3HAYCHUSM IS
MOJISIPHOTO 00BEMA U TEPMHYECKOT0 pacmupenus B uateppaie 50-1500 K, (as00=23.0%10° (K1),
V300=113,1586). Mexay sxcriepuMEeHTaIbHBIMU U 3KCTPANIOJISALIMOHHBIMU 3HAUEHUSIMHU IS
temreparyp 100-1500 K ects xopoiee cornacopanue. [1o coBMecTHbIM JaHHBIM PACCYUTAHBI
tepmoauHamuaeckue Gyuakmuu Cp, Cv, AH, AG mis narepsana 50-1500 K (mpu 300 K:
Cp300=350.3, Cvzg0= 347.1 AHz00 =4.644 J/kmole, AGz00=-2472).
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B3AMMOJIEMCTBUE ®JIOI'OIIUTA C KAPBOHATOM IIPHU { =4TTIA, &= 1200-1300°C:
®A30BBIE COOTHOIIEHMA N1 CTABUJIBHOCTD ®JIOT'OIIUTA.

I'op6aues H.C., Koctiok A.B., Hekpacos A.H., I'op6aues II.H., CyaranoB M. MO M P)AH

gor@iem.ac.ru
ltcd fBHHJjWYC] CO@EIBOOAAR 17

N3yuensl ¢azoBbie cooTHOIIEHUsT B cucteMe (ioronur-kapoonat npu { =4 I'Tla, v =1200 u
1300°C. OkcnepumenTsl npoBoauwiuch B Pt ammynax Ha anmapare tuna HJI-40 B8 UOM PAH ¢
UCIIOJIb30BaHUEM 3aKajoyHOW MeTtoAauku. Mcxonuele BemiecTBa: (UIOTONUT, KaJlbLUUTOBBIN
KapOOHATUT M3 KapOOHATUT-COACPIKAIIETO HHTPY3UBHOTO KOMIUICKCA YIbTPAOCHOBHBIX, OCHOBHBIX
u menovydslx mopoa Kosmopa ¢ goGaeimenuem 10 mac. % kap6onatoB Na um K. BecoBbie
cootHomeHust Quoronut—kapoonar 1:1. MukpodoTtorpadhmu u cocTaB 3aKaJCHHBIX O00pPa3IOB
MOJIyYE€Hbl C TIOMOIIBI0 MHKPO30HAA. 3akajeHHble oOpa3lbl HMMENU 30HAIBHOE CTPOCHHE.
IlenTpanpHas 9acTh XapakTEpHU30BaJlaCh MACCHBHOW TEKCTYpOW, OOpa30BaHHOW MHUHEPATBHON
accormanueii  Ph-Grt-Cpx-MgSp-Ap. Tabnurtuatble BbIaeleHUsT  (IIOrOMMTAa  COIACPIKAIU
BKJIIOUCHHSI KJIMHONMHMpOKCEeHA. HapykHas dYacTh SKCIEPUMEHTAIBHOTO 00pasla cocTosia W3
JE3UHTETPUPOBAHHOTO ~arperata, COCTOAIIETO W3 Pa3IUYHON CTENEeHW OpPUEHTUPOBAHHBIX
yIIMHEHHBIX KpucTauioB Phl, oopacratonux Ca-kapoonatom. OcoOGeHHOCTH TEKCTYPHI U (ha30BOT0O
COCTaB CBUJACTEIBCTBYIOT O TOM, YTO B YCIOBHSX OHKCIEPUMEHTa MPOHCXOAUIIO IIJIaBICHUE
¢doronuT-kapOOHATHOW acconmmManuy ¢ OOpa30BaHMEM CHIIMKaTHO-KapOOHATHOTO pAacIUIaBa,
COJIEp>KaIlero KOMIOHEHTHI (PIIOTONHUTA, a TAK)Ke PecTUTa, (ha30BbIil COCTaB KOTOPOTO OMPEAeIscs
peakiusiMu (psrorornuTa ¢ KapOOHATOM M paciuiaBoM. U coauayca acconmanuu Phl-Cb menbie
1200°C. CtabunpHOCTh (prioronuTa U kKapOOHaTa OrpaHUYeHa OIU3CONUIYCHBIMH PEAKIUSIMU TUIIA
Phl + Cb + pacmias = Grt, Phl + Cb + pacruiaB = Cpx Phl+ Cb + pacruias = MgSp
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PACITPEJEJIEHUE SJIEMEHTOB MEXIY ®JIOI'OITUTOM 1 KAPEOHATOM I1PU
t =2.8 I'TIA, v=1250°C.

TI'op6aues H.C., Koctiok A.B., l'op6aues II.H., Cyaranos IM. (M3 M P)AH

gor@iem.ac.ru
ltcd fBHHJjWYC] CO@EIBOOAAR 17

N3ydeHno pacrpeneneHue 3J€MEHTOB MEXAY (hJIOTOMUTOM M CHIMKATHO-KapOOHATHBIM PacIljIaBOM
npu t =2.8 I'lla, u = 1250°C. DkcnepuMeHThl IpoBoAMauCh B Pt amnynax Ha annapate tuna HJI-
40 B DM PAH c ucnonb30BaHUEM 3aKaJIOYHOW METOAWKH. VIcXomHbie BemiecTBa: (JIOTOMHUT H
KaIBIUTOBBIA ~ KapOOHATUT W3  KapOOHATUT-COACPXKAIIETO  HMHTPY3UBHOTO  KOMILIEKCA
YIIBTPAOCHOBHBIX, OCHOBHBIX U IeJ04HbIX nopon KoBrnopa ¢ no6asnenuem 10 mac. % auruapara
maBesneBoit kucaotel H2C204-2H20. Becosbie cootnomenus Phl-Cb 1:1. 3akanennbsie oOpasiisl ¢
MaCCHUBHOM TEKCTYpPOH COCTOSUIM M3 CPOCTKOB Y/UIMHEHHBIX KpucTauioB Phl u kapboHaTtHO#H (ha3sl
cymectBeHHOo Ca cocraBa (42-44 mac.% CaO) ¢ mpumecnio Na2O (8-9 mac.%), K20 (4-6 mac.%),
SiO2 (6-7 mac.%), P20s (4-5 mac.%). He obuapyxeno Bkmouenuit Phl 8 Cb u Cb Bo Phl.
Konnenrpanuu mukposnementoB B Phl u Lep onpenensmcs merogom ICP MS B UTITM PAH .
Yepuorososka. [Ipensapurensio Phl u Cb pazpensnuce xumuueckumu metogamu. OcoOCHHOCTH
TEKCTYphl W (ha30BOTO COCTaBa CBHUJAETEIBCTBYIOT O TOM, uTo B mnpucyrctBun H2O+CO:-
cofepkamiero  QuirouAa MPOUCXOAWIO IUIaBleHUEe (IOrONUT-KapOOHATHOW accolMaluu ¢
obpazoBanueM 1menouHoro Lcp ¢ Phl B pecture. Koadduimentsl paznencHuss MUKPOIJIEMEHTOB
mexay Phlu Lep (DPCP) papsupyror or 0.001 1o 100 u Gomee. Beicokum cpoxctoM k Phl,
DPMLCE mopsinka 100 xapaxTepusyrorcs Beicokosapsaabie snemenTs Nb, Hf; MensmmM cpoacteom
~ 5-8 — Ta, Zr. P39, P, Na, Ca otHocsATCs K umciay Hanbosiee HecoBMecTUMbIX ¢ Phl anementos,
DPNLC P33 paprupyror B mpenenax 0.01-0.04. Mckmodyenns coctaBisoT Txensie P33, Yh, Lu
ux DPWLCh ~ 0.2.0.4. Ecim ortnomrenne Kdiwsm Gmmsko x 1, To Kdiavs Bo3pacraer o 10.
CymiecTBeHHbIe Bapuaiud  Kod(GQGUIIMEHTOB pa3aeiicHuss dieMeHToB Mexay Phl u Lep
CBHJICTEICTBYIOT O TOM, YTO B METACOMATH3MPOBAHHOM BepXHeH MaHTHU mpu obpazoBanuu Phl u
Lco MoxeT MpoMCXOAWUTh (PAKIMOHUPOBAHUE MHUKPO3JIEMEHTOB. OTHOIIEHHS JIIEMEHTOB C
KOHTPACTHBIMUA 3HAYEHUSIMH MOTYT CIOYXHTh HWHAWKaTopamu ¢pakimonupoanuss Phl B
KapOOHATHBIX pacljaBax.
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MVYJIbTUBEUBJIETHAS MUWKPOCIIEKTPOMETPUSI Y ME3OCIIEKTPOMETPUSI HA
YUIIE / MHOI'OYTJIOBOM BE3JIMH30BOM KAPTHUPVYIOILEN YCTAHOBKE — TEXHUKA
AHAJIM3A NUIM®OB, AHIUIM®OB U AUCIIEPTUPOBAHHBLIX MUMWHEPAJIBHBIX
TEKCTYP OBPA3IIOB JI IIOJSAPUCKOIIMYECKNX N3MEPEHHMIA

I'pagoB O.B.( NP X PAH)

BeiiBner-npeoOpa3oBanue (cBepTka BEHBIET-(PYHKIIMHU C CHUTHAJIOM) KaK CIEKTpalbHas TEXHUKa
aBisieTcs 3((EKTUBHBIM HMHTETPATBHBIM MPEOOpa3oBaHUEM JJisi OOHAPYKEHHS U PaclO3HABAHUS
curHasioB (0co00 OOBEKTOB Ha H300pakeHUsXx) Ha (usnyeckoMm ypoBHe. «Ecnm BeiBier B
IIPOCTPAHCTBE CYXAETCS, TO €r0 «CpeaHss» (JOMUHUPYIOLIas) 4acToTa IOBBIIAETCS, a CIEKTP
BeliBNIeTa mepeMeniaercss B 00JacTh 0ojiee BRICOKMX YacTOT W PAaCIIUPSETCs» — IVIACUT MPUHINII,
M3BECTHBIN M3 TEOPUHU BEHMBIET-IPeoOpa3oBaHus. B CBS3M C 3TUM MOKHO HCIIOJIb30BaTh BEHUBIIET-
npeoOpa3oBaHue s HACHTU(UKALMKA KJIACCOB MHHEpaioB, OOJaJaloluX  OTIWYHBIMU
TEKCTYPHBIMH XapaKTEPUCTUKAMU, UCIOJIb3YsI B KAUECTBE JECKPUIITOPA TUIIOB U KJIACCOB HE TOJIBKO
4acTOTy, HO UM IIMPUHY WIM PANUOMETPUUYECKUA TOKa3aTelb YIIUPEHUs CIEeKTpa Ha
perucTpupyemMoil B peajbHOM BpeMEHH (YTO BAXXHO JJii MHOTOYIJIOBOM MOJISIPU3ALIUOHHOMN
METOJIOJIOTUH) BEUBIIETHOM XapaKTEPUCTUKE TEKCTYPhl B XOJ€ KOPPEISIHUOHHO-CHEKTPAIBLHOTO
aHaJin3a. DTO pealbHO C HCIIOJIb30BAaHMEM MPOrpamMMbl, HCIOJIB3YIOLIEH B KaueCTBE MCTOYHHUKA
JaHHBIX JUISl aHajmu3a MHUKPO(OTO MaMsATh DJKpaHa — YHUKAJIbHBIM MPUMEPOM MOAOOHOTO
Matemaruueckoro obecrieuenust sBiusiercs  QAVIS, [TonuapoBa A.A., ®umenko B.K.
«Jlaboparopus ananu3za okeanonoruueckor nHpopmaruun» TOU um. B.M. Unsuuea IBO PAH].
[TpoBenensl pa3pabOTKa W TECTUPOBAHUE TEXHUKH «MYJIbTUBEHBEHBICTHONW WACHTH(HUKAIINN
MuHepaiabHbIX Ki1accoBy Ha LUCAS-CMOS-uure.
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JMHAMUYECKAA  (CTPOBOCKOIIMYECKAS) CKAHUPVYIOILAA  OJIEKTPOHHAA
MUKPOCKOITMSI MUHEPAJIOB B PEXXUME BIIVKIAHMA 3APSAIA C BAPEJIBEDHOM
YMD-BU3VAJIM3ALIMEN U KAPTUPOBAHUEM 3APSJIA C WCIIOJIb30BAHUEM
JUCKPETHOI'O JU®OEPEHIIMAJIBHOI'O OIIEPATOPA COBEJIA-®EJIBJIMAHA /
OUJIBTPA COBEJIA

Aaexcanapos ILJL., 'pagoB O.B.( NdX P AH)

OnuceiBaroTCs BO3MOXXHOCTH MCCJIEIOBAHMUS AIIEKTPOPUINIECKUX CBOICTB psana
CETHETORJICKTPUUECKUX W HHBIX 3JIEKTPOAKTUBHBIX MHHEPAIOB IO 3JEKTPOHHBIM IyYKOM C
JUHAMHYECKON perucrpanuei psjia HeCTallMOHAPHBIX MPOLECCOB B IBOMHOM AJIEKTPUYECKOM CII0€
Ha OBEpXHOCTH MUHepana. [lokazaHo Ha WIUTIOCTPATUBHOM NpUMepe (CM. BUICONPUIIOKEHHE), UTO
BO3MOJKHO OIICHWBATh CBOMCTBA 00Pa3IOB MPH O0JYyYSHUH C IPUBS3KON K TaliM-KOJy TOCPEICTBOM
QJIITOPUTMOB U MPOTPAMMHBIX MAKETOB peakinoHHO-Iupdy3noHHoro HazHadeHus. Korma nepenoc
OCYILIECTBJISICTCSI MOHAMU KaK HOCHUTENSIMU 3apsja, MOXHO KapTUPOBAaTh IPOCTPAHCTBEHHO-
BPEMEHHYI0O KHUHETUKY IMPOILIECCOB IMEpeHoca M XHMMHYECKHX TMPOILECCOB B HAOIIOIaEMOM
3apspkaeMoM ImydkoMm cioe. [Ipodmnmm m3o0paxkeHus mojieid MOryT OBITh NMPOKAPTHPOBAHBI IPU
BbIBOJZIc LVEM-curnana B TV-pexxuMe Ha cnienuaibHbIM 00pa3oM aaliTUPOBAHHBIA BEKTOPOCKOIT
— Mouutop (Qopmbl  BomHbL  Paspabortamnas cxema (ILJI. AnexkcaHapoB) MO3BOJISIET
CUHXPOHU3MPOBaTh 3TOT TMpoOIecc C JIOKAIbHBIM  aHAlM30M  DJIEMEHTHOTO  COCTaBa
(4eThIpEXKPUCTAIIBHBIN BOJIHOAMCIIEPCUOHHBIM CIEKTPOMETP C KBAHTOMETPOM Ui OTCYETa U
MOHHUTOPHHTa B pealbHOM BpeMeHu). Ocob0 KadecTBEHHbIE [aHHBIE yNaéTcs MOody4yaTh Ha
BOJIOKHHUCTBIX MHHEpaiax, cpabaThIBalOIINX B paMKax KaOeIbHOW MOJENH, a TAaKKE OT HEKOTOPBIX
MOPUCTBIX  TEKCTyp, MapajiebHO aHaJIM3UPYEMBIX B  pEAlbHOM BPEMEHH  METOJ0M
MouutopupoBanus MUYX u UIIX (sHeprur B KOJBLEBBIX 30HaX MU B YIJOBBIX CEKTOPax)
PETUCTPOrPaMMBI C JUCIUIES MUKPOCKOIIA B PEAJIBHOM BPEMEHHU.
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KOPPEJISILINUOHHO-CITEKTPAJIBHBIN  AHAJIMTUYECKWUN @®UHTEPIIPUHTUHI U
OVTIIPUHTUHI CO CTATHCTUYECKOM OBPABOTKOW CUIHAJIA JUIS 3AJJAU
MUHEPAJIOTUYECKON CUCTEMATHUKU Y MHOI'O®AKTOPHON KJIACCUDOUKALIUU
MHHEPAJIOB HA LIUIM®AX U AHUUIMOAX JUIST  [TOJISIPUCKOIIMYECKUX
M3MEPEHU

I'panoB O.B.( NP®PX PAH)

[Ipenuiaraercst HCMOIB30BATh METOBI KOPPEISALMOHHO-CIIEKTPAIBHOIO aHAIIN3a C MCIIOIB30BaHHEM
IO “KSAlmage” u “QAVIS” s skcnpecc-uaeHTUGUKAIMU TeKCTyp (0T Oojee TpyOoro
¢byTnpuHTHHra 110 (UHTEPIPUHTUHTA, BBIABISIOMIEIO OTACIbHBIE MHUKPOCKOIMHMYECKUE U
ME30CKOIMYECKHE CTPYKTYpPHbIE OCOOCHHOCTH) MHHEpaJoB Ha uuudax, aHnumdax u
c1aboAMCIIEPTUPOBAHHBIX MUHEPAIBHBIX 0Opa3iax. CylecTBeHHBId WHTEPEC MPEICTABISET TaKoe
UCCIIeIOBaHNE MpEnapaTHhIX CIAWI0B AJS MOJSPUCKOINOB / MOJSPHU3AIMOHHBIX MUKpPOCKOINOB. B
Ka4yecTBE JIECKPHUIITOPOB WACHTHU(HUKAIMK TpeaiaraeTcs npuMeHaTh Dypbe-CekTp ¢ aHaIu30M
CUMMETpPUHU, UHTETPAIBbHYI0 YAacCTOTHYIO M HMHTETPAbHYI0 MPOCTPAHCTBEHHYIO XapaKTEPUCTHKU
(MYX u UIIX), ocobo — HamuuuMe 3amedaTesbHBIX mepuogoB. Kpome TOro, s crekrpa
aHAIIM3UPYIOTCS  CIEAYIOIIME CTAaTUCTHUYECKHE IapaMeTpbl B pPEaJbHOM BPEMEHHU: CpEaHee,
MaKCUMYMBbl W  MHUHUMYMBI, JHCIEPCUS, CPEOHEKBAIPATUYHOE OTKJIOHEHHE, JKCIEcC.
Anmpokcumanusi TUCTOTpaMMbl 1O ¢GopMe TaKKe MOXKET SBIATHCS YAaCTUYHBIM KpUTEpPHEM
uaeHTUGUKAMA. MeToJ NpoBEepeH Ha Me30()OoTO-aHAIM3E KITACCUYECKUX MOJISPUCKOMMYECKIX
CJIaliJI0B 3apyOEKHOTO MTPOU3BOJICTBA (C MPEBAPUTENbHBIM MOTydeHHeM HHGOPMAIIUU O Ha3BaHUU
U reorpa)u4eckoM MPOUCXOXKICHHH oOpa3na 3 Jieibiaa ¢ TOYHOW aHHOTAIMEH Iperapara):
aH/E3UThl, MUKPUTHI, AIUIUTBI, THEWCHI, 0a3albThl, AUOPHUTHI, TPAHUTHI, TPAMIbl, HE(EICHUTHI,
rpensenbl etc. Ilokazano kadectBeHHoe oriamuue reomerpun Pypee-cnekrpa, UUX, UIIX u
CTaTUCTMYECKUX XapaKTEPUCTUK / TUCTOIPAMM pa3IMYHbIX MUHEPAIOTHYECKUX KJIACCOB.
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OU3NKO-XUMHNYECKOE U3YUEHUE Ti-COAEP)KALIET'O TPAHATA

I'punenxo FO./., Buracuna M.®., Meanuakosa JI.B. , Oropogosa JLIL. ( 1 e o . MIpY )
PycakoB B.C. ( doun 37. Mg, KdenodouroB JI.A.( I e o1 . MIQY )
ygritsenko@rambler.ru Ten.: (495) 939 49 64

HccnenoBan oOpaseny rpaHara W3 YJIbTPAOCHOBHOTO IIEIOYHOIO KapOOHATUTOBOTO MAacCHBa
Onuxunua (KpacHosipckuii kpaii, Poccust). [To qaHHBIM MUKPO30HIOBOTO U PEHTI€HOTPadUIECKOTO
aHAJIM30B M3YYEHHBIM MUHEpan OJM30K K MIOpPJIOMHUTY. Ha TepMOrpaBUMETpUYECKUX KPUBBIX B
uatepBaie  200-600°C nabmiogamach He3HauumTenbHas moreps Maccel  (~0.3  macc.%),
COOTBETCTBYIOIIAS MPOLIECCY yNaJeHUsl KOHCTUTYIIMOHHON BOABI (eruapokcumin3anuu). CueKkTpsl
MH(PaAKPaCHOTO TMOIJIOIIEHUST ¥ KOMOMHAIIMOHHOTO pAacCesHUs MOJITBEPAUIIM YHUCTOTY U
MOHOMHUHEpaNbHEIH cocTaB obpasna. Ha MK-crekrpe oOHapyxkensl B obmactu 3400-3600 cwmt
MOJIOCHl  TOTJIOIIEHHUs, MOATBEpPKAAIONIME  MPUHAAJICKHOCTh  H3YYEHHOro  obpasua K
rugporpanaram. st onpeneneHus 3alOIHEHUS PAa3UYHBIX KPHCTALIOTPahUIeCKUX TO3ULIUN B
CTPYKType TpaHaTa KaTHOHAMU >Kele3a pa3UYHONM CTENEHU OKUCICHHS OBLJIO BBINOJIHEHO
uccienoBanue MeroaoM MeéccbaypoBckoil cnekTpockonuu. [lo pesynabTaramM NpPOBEIEHHBIX
SKCIIEpUMEHTOB  OBUIO TOJNYYeHO pachpejencHue kaTmoHoB Fe?* u  Fe¥™ mo  Tpem
KpUcTauiorpa@uyeckuM  MO3UIMsAM:  jgoaekadapudeckoin  (X), okradgpuueckord (Y) u
TeTpadapuueckoil (Z) B cTpykType rpaHata. Ha ocHOBaHMM BceX MPOBEIECHHBIX HCCIICOBAHUIMA
paccunTana (opMyna u3ydeHHOro Ti-comepskamero rpanata: (CazgoNao.osFe? 0.0sMno.o2zMgo.o1)
(Fe**0.97Ti0.71Mgo.13Zr0.08F€%* 0.05)[Si2.33F€>*0.32 Ti0.24Al0.07011.84(OH)0.16].
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PEJIKO3EMEJIBHBIE 3JIEMEHTBI B IIPUPOIHBIX BOIJAX 1 JOHHBIX OTJIOXKEHMAX
BOJOEMOB CEBEPHOUM KAPEJIMN U TBEPCKOU OBJIACTU

I'pumanuesa E.C., Ipo3xoBa O.10., Januukuit CA.(r e o m. Mp Y)
SHES99@mail.ru, temn. (495) 939 12 73
t OBSISO o f sdzdzy dzO § ted W d dzO dzf ts DBID16H(ts HOBEJO®AR.C §| Gt O

lenpr0  HWCCIIEOBAaHUNA  SIBJISUICS ~ CPABHUTENBHBIM  TFEOXMMHUYECKHMH  aHajlu3  COCTaBOB
PEAKO3EMEINIBHBIX 3JIEMEHTOB B MOBEPXHOCTHBIX BOAAX W JOHHBIX Ocajikax BojoeMoB CeBepHOM
Kapenuu n Tepckoii 061acTul 111 yCTaHOBJICHUS OOIMX 3aKOHOMEPHOCTEH pacnpenenenus P30 B
BojloeMax OopeanbHON KiumaTtudeckoil 30HBI EBponeiickoit wyactu Poccun. Boumn BbIOpaHbI
PErHOHBl CO  CXOXXKMMH  KJIMMAaTUYECKUMU W JAaHAMA(THBIMH  YCIOBUAMH,  OJU3KUM
JUTOXMMHYECKAM COCTaBOM TIOYBOOOPA3yIOIIMX TIOPOJA, BO BCEX CIydasX d3TO MOPOJBI
DEeHHOCKAaHIUH, HO MPOIICAIINE PA3TUYHbIE T€0JIOTUYECKUE M FEOXUMHYECKHE MPeoOpa3oBaHusl.
BrniepBbie omnpeneneHbl coiepkKaHUs PEAKO3EMENbHBIX AJIEMEHTOB B IOBEPXHOCTHBIX BOJAX U
JIOHHBIX ocankax BogoemMoB CeepHoii Kapenuum u Tsepckoit oOnacrteli ¢ mHpUMEHEHHEM
COBPEMEHHOI0 aHAJIMTUYECKOTO METOJa — MAacC-CIEKTPOMETPUU C HHIYKTHMBHO-CBA3aHHOMN
mnasmori (MCIT-MC). HccnenoBanue moseneHus P3D B BOAHBIX 3KOCHUCTEMaX HMMEET OOJIBIIOE
3HAQYEHHE B CBS3M C BO3MOXKHOCTBIO WX HCIOJIB30BAHUSA MJIsi HMHAMKAIMA TE€OXMMHYECKUX,
OMOTeOXMMHYECKUX U IKOJIOTMUYecKHUx mporueccoB. [IpoBenen ananu3 npoduieit pacnpeneneHus
P35 B Bojmax u noHHBIX ocaakax MBanbkoBckoro u Kymckoro Bojoxpanunuima. Paznuuus B
ypoBHSX HakoruieHusi P30 B mccriegyeMbix OOBEKTaX CBSI3aHO C PA3IMYHBIM THAPOIOTUYECKUM
PEKUMOM M OKUCITUTEIIBHO-BOCCTAHOBUTEILHBIMHU YCIOBUSMU.


mailto:SHES99@mail.ru
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SKCIEPUMEHTAJIBHBIE UCCJIENOBAHUA COBMECTHOM MUT'PALIMU
OPITAHMYECKOI'O BEIIECTBA W MMKPODJEMEHTOB B MAJIBIX BOJIOEMAX U
BOJJOXPAHMINUIIIAX BOPEAJIBHOM KJIMMATUYECKOM 30HbI

(HA TTIPUMEPE BJIAJIUMHPCKOM U TBEPCKOI OBJIACTEN)

I'pumanuesa E.C., Anexun FO.B., IpozaoBa O.}0.(r e o sr. Mp,Y )

JNemun B.B.( €60 nouysB. Ml Y)

SHES99@mail.ru, tem. (495) 939 12 73

t OBBISO o' ff sdzdzj dzO f tcd W d dzO dzfts OBRO 5§ ISHOBMORARE: | G tc O

Lenp HacTosIIEeH pabOTHI — KCIIEPUMEHTAIEHOE UCCIIE0BAHUE TIPOIIECCOB COBMECTHON MUTPAIUU
OpPraHMYECKOT0 BEIEeCTBa U MUKPOIJIEMEHTOB B Bojoemax Bnagumupckoit u TBepckoil obnacreit.
BrisiBrieHNE pervoHanbHBIX M JIOKAJIbHBIX Pa3IMYMil B MUTPAllMM HMOHHBIX (POPM, OpraHMYECKHUX
KOMIUIEKCOB, B3Beceld B MPHUPOAHBIX BOJAaX HMeEET OOJbIIOE MPAKTUYECKOE 3HAYCHUE IS
MIPOTHO3UPOBAHUS U OOOCHOBAaHHUS KOJUYECTBEHHBIX MOJEJICH SBOJIOLUMUA PEYHOTO CTOKA O]
BIUSHUEM PA3UYHBIX TPUPOJIHBIX M AHTPOIMOreHHBIX (akTopoB. OOBEKTAMH HCCIEIOBAHUS
ABJIIJIMCH 3TAJIOHHBIC BOJOCMEI C PA3JIMYHBIM YPOBHCM HepBI/I‘IHOfI MMPOAYKTHUBHOCTH: MC3OTpO(1)HOC
HBanbkoBckoe BomoxpaHmwiuile B TBepckoil obmactu u 3BTpoHOE Majoe o3epo EpimieBuk Bo
Brnagumupckoir obOnactu. Jlns  wu3ydeHHs pacmpeliesieHHsT OpraHU4YeCKOTO BEIIeCTBA U
MHUKPODJIEMEHTOB B MPHUPOJHBIX BOJAAX MO pa3MEpHBIM (DpakuusM MPUMEHSIIA METOJ KacKaaHON
GWIbTpaMy ¢ MOCTEIYIONUM aHATU30M COJCpKaHUsA OOJBIIOTO YHCIA MHKpPOIJIEMEHTOB B
BbIIeTICHHBIX (hpakuusax npupoanbix Bojx meroaomM VUCII-MC. I[omyueHsl JaHHBIE O MOJIEKYIISIPHO-
MacCOBOM pacCIHpe/IeICHUH OPraHMYEeCKOTO BEIIECTBA M CBA3AHHBIX C HUM MHKPOIJIEMEHTOB B
MPUPOAHBIX Boaax meronoM BOXKX. O6paboTka aHaTUTHUECKUX JaHHBIX METOAOM (paKTOPHOTO U
KOPPEJIAIIMOHHOTO0 MaTeMaTH4YeCKOTO aHaIN3a MO3BOJIWJIA BBIACIUTh HECKOJIBKO TPYII 3JIEMEHTOB
0 CTENEHU KOPPENALNY UX coiep kanus ¢ conepxkanuem POY, Fe u Mn.


mailto:SHES99@mail.ru

BECOMIII - 040

OBPA3OBAHUE ITIOJIOCYATBIX CPACTAHMI CPX-OPX U IUDDY3US Ca, Mg ITPU
INEPEKPUCTAJUIN3AINU ITMPOKCEHA B AHAE3MTOBOM PACIUIABE ITPU PH20=300
MlITa I10 OKCIIEPUMEHTAJIbHBIM JTAHHBIM

HesitoBaB.H.( N3O M P@uMakun AI'.( NOM PAH, eidpacBeAAHH) ( MO M
P AHCunapuna JI.B.( O M P AH)
simakin@iem.ac.ru

B xome »skcriepuMEHTOB C BOJOHACHIIIEHHBIM paciuiaBoM anjae3uta mnpu Prp2o=300 Mlla,
Igfo2=QFM+1 u mmutensHoctu 10, 30, 240 MuH OBLIM H3y4YEHBI POCT M MEPEKPHCTAILIH3ALMS
nupokceHa. Pacrmassl meperpesamuchk g0 1200 °C u OBICTPO OXTaKaNHCh 10 TEMIIEPATYphI
ombrToB (T=980, 960°C), mpu sTom nepeoxnaxaerne i1 Cpx cocrasusno ~100°C. O6beMHas 1055
CTCKJIa B OTBITaX MEHsIAch OT 94-85 00.%, Cpx 1-7 06.%.

B kopotkux ombiTax Cpx BeIpoc B cpactanuu ¢ Opx, oOpazyromum B CpX ToHKue meiictel. B
JUTUTENTEHBIX OIBITaX KIMHOMHPOKCEH OYMCTHUIICS, 00pa30BaB MOJIOCYAThIE CPACTAHUS C ITUPUHOU
noioc Cpx 20-30 mxm, Opx 10-20 mxm. CocraBel mHpokceHOB Jyiexar Ha juHuH (DiggHd2o-
EngoFs20).

[Ipu ObICTpOM OXJaXKIEHUH, BHIUMO, 0Opa3yercs IPOTOIHCTATHT, KOTOPHII CO BpEeMEHEM
npeBpauaercst B (KJIMHO)IHCTAaTUT, UMEIOLUN OrpaHUYeHHYyI0 cMecuMocTh ¢ Cpx. Habmronaemoit
TIONYIIMPHHE TI0JI0C, OTBEYAET MO TOPSAKY BenuurH koddduiment Deamg = (2- 7)e-13 m%/cexk.


mailto:simakin@iem.ac.ru
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PACYET PEAKLIMU PA3JIOXXEHUA ITAPTACUTA B AHAE3UTOBOM PACIIJIABE

HesitoBaB.H.( MO M P@uMakun AI'.( NOM PAB, PAH)
simakin@iem.ac.ru

B pamMkax 3KcriepuMEHTAIbHOTO M3YYEHUs KpHcTauM3anuu aMmpubosna U3 aHAe3uTOBOTO paciijiaBa
ObUT TPOBENCH TEPMOAMHAMUYCCKUN pacueT pa3JIOKEHHUs MapracuTa M €ro B3aUMOICHCTBUS C
aH/Ie3UTOBBIM pacIuiaBoM. Pa3noxkeHne nmapracuta pacCUuThIBAIOCH 110 PEAKIINH:
Prg=2Di+En+Ne+Spl+H->0 (1)
VYureHo niaBieHue HedelnHa B IPUCYTCTBUU BOJIBI, BBIICISAIOUICHCS MpH pa3inokeHuu am@uoona.
Pacuersr mokasamu, yto npu gaeneHuu n10 300 MIla npucyrcrByer cBoOomHas durrongHas ¢asa.
PaBHOBecue mapracut — pacruiaB - Oe3BogHble Maduueckue ¢aszbl PacCUUTHIBAIOCH COIVIACHO
peaKIusIM:
Prg+4Si0,H%d = Dj+3En+2Plasso+H20 2)
Prg+2.5Si0,-%¢=Dj+1.5F0+2Pl abso+H20 (3)
AKTHUBHOCTh KpE€MHE3eMa B aHJE3UTOBOM pacIUlaBe 3aJaBaliach [0 JUTEPATYPHBIM JaHHBIM.
Paccunrannas Temmeparypa pasnoxkeHust am¢puodona Hameno no peakuuu (1) mpu pocre naBieHus
or 100 mo 500 MlIla yBenuuuBaercs ot 1150 101300°C. PaBHOBecue ampubon — pacriaB —
0e3BoHBIC (ha3bl, PACCUMTAHHOE MPHU TEX )K€ JABICHUSAX, TOCTUTACTCS MPU MEHBIIIUX TEMIIeparypax
1000-1200°C, mosToMy OHO M ONpe/eNseT PaBHOBECHBII IMKBUIYC IApPracyTa.


mailto:simakin@iem.ac.ru

BECOMIII - 042
CBUJIETEJIbLCTBA METACOMATUYECKOM AKTUBHOCTH B JIVHHBIX IIOPOJIAX.

Nemunosa C.U., AnocoBa M.O., Banexa K A.( T EOXW PAH)
demidova.si@yandex.ru , temr.: 8 (495) 939 70 19

Cpenu mepBUYHBIX JIYHHBIX MAaT€PUKOBBIX MOPOJ OCOOBI MHTEpEC BBI3BIBAIOT TaK Ha3bIBAaEMbIE
opo a6l Marue3nansHou cepuu (HMS), KoTopbie TOMIUMO BBICOKOM MarHe3uaibHOCTH MaUIECKIX
MUHEPAJIOB OOBIYHO O00JIAJalOT YAMBHUTEIBHO BBICOKMMH COJEPKAHUSIMH HECOBMECTUMBIX
3JIEMEHTOB. JTO 0OOTaIlleHUE CBS3BIBAIOT C BBICOKMM MOJAIBHBIM COAep)kaHueM (ochaTos.
CuuTtaercs, 4TO UX MOSBICHHE B TAKUX MPUMHUTHUBHBIX MOPOJAaX CBSI3aHO JMOO C T€OXUMUYECKUMU
0COOCHHOCTSIMH HUX POJUTEIBCKAX MarM, JUOO € ydacTHeM METacOMAaTHYECKHUX IPOIECCOB.
Bxiouenns Ca-pocdaros u apyrux ¢as ObL1n 0OHapYyKEHbI B 00JI0MKax Marue3nanbHoro (Fo7s-g4)
omuBuHa (oOpazern; 14321 «Apollo-14»), xotopeie sBisitoTcst ¢parmenramu HMS mopox. Hx
CTPYKTYpHBIE OCOOCHHOCTH MO3BOJISIOT MPEANOIOKHUTh yJaCTHE METaCOMATHUECKUX MPOLECCOB C
IMPUBHOCOM  BEIECTBA, OOraroro HECOBMECTUMBIMH dJJeMEHTaMH. HampoTuB, BbICOKas
MarHe3ualibHOCTh (pparmenTa rabopo-HOpUTOBOrO aHopTo3uTa B MeTeopure Dhofar 301, Hapsany c
HAOJMIOZaeMBIMH  TIPU3HAKAMH BOCCTAHOBJICHHSI YKa3bIBalOT HAa BO3MOXKHOCTH OE3BOJHOTO
MeTtacomarosa ¢ yuactueM CO ¢mronna.


mailto:demidova.si@yandex.ru
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I[MPOUCXOXIEHNE OBOI'AIIIEHHBIX XXEJIE30M KPUCTAJIUVIMYECKUX CUJIIMKATOB B
MIBIJIEBOM KOMITOHEHTE KOMET

Hopodeea B.A., lIunoopeeBa CH.( TEOXUN PAH)
dorofeeva@geokhi.ru remn.: 8 (495) 939 70 60
s jo0O 1. ¢. BEZOEGSHOKdI 1 tesctcOBiZz 1 tojL dHdEBO

[ToiydeHHbIE B MOCIEIHHUE TOMBI PE3YNBTAThl SKCIEPHUMEHTAIBHBIX HCCICAOBAaHUN MHHEPAIBHOTO
COCTaBa BEIECTBA KOMETHBIX SEp MOKA3aJlo, YTO OHO IPEACTaBIIseT cOOOM HEPaBHOBECHYIO B
CYOMHKPOMETPOBBIX ~MaciiTabaXx CMeChb BBICOKO- W HHU3KOTEMIIEPATYpPHBIX KOMIIOHEHTOB
paznuyHoro rexesuca. OcoOblil HHTEpEC MPH ITOM MPEACTABIISAET CUIMKATHAS (paKLIus KOMETHOU
IBUTH, COCTOSIIAs U3 aMOP(HBIX HU3KOTEMITEpaTypHbIX Fe-MQ cunnkaToB (IMPOKCEHA U OJMBHHA)
BEPOSITHEE BCETO MEK3BE3HOTO T€HE3HMCa M BRICOKOTEMIEPATYPHBIX KPUCTAIUTMYECKUX CHIIMKATOB
C pa3IMuYHBIM cozepkaHueM eneza. OOpa3oBaHue OOOTalllEHHBIX MarHHUEM KpPUCTAJUIMYECKHX
CUJIMKAaTOB BEPOSITHEE BCETrO CBA3AHO C MPOLECCaMH KOHJICHCAIIMH T'a30BOM (ha3bl MPOTOIUIAHETHOTO
OKOJIOCOJTHEYHOT'O JTUCKA M MOCIEAYIOIIETo UX apeiida BMecTe ¢ ra3oM W3 BHYTPEHHHX oOjacTei
HapYyXXy, BIUIOTh J0 TPAHCHENTYHOTOBO perroHa. [IpoucxoxkaeHne KpucTauIMdeCKUX CHIIMKATOB C
BBICOKMM CO/Iep)KaHHeM kese3a, y koropbix Fe/(Fe+Mg) Bappupyercs B mpemenax ot 0.1 mo
XOHAPUTOBOTO 3HadeHuss ~ (.5, KOTOpble Takxke ObUIM HalJACHHI B MUHEPAIBHOW KOMIIOHEHTE
KOMETHBIX siIep SBISETCS, MPEMETOM JAUCKyccHii. B paboTe npemiaraercs crienapuii o0pa3oBaHus
OOOTaIIEHHBIX KENe30M KPHUCTANTUNYECKAX CHJIMKATOB TMPH BO3JCHCTBUU HOHH3HPYIOIIETO
u3nydyeHus Mosooro CosHIa Ha o0oraleHHbIe MarHUeM CUJIMKAThl KOHJIEHCALlMOHHOTO TeHe3Hca,
OCHOBAHHBII B TOM YHCJIC Ha pe3yIbTaTaX COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUH.
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SJIEKTPOHHBIN BAHK DKCIEPUMEHTAJIbHBIX JAHHBIX KOMET
JopogeeBaBA.( TEOXUN PAH, MHACAH)

dorofeeva@geokhi.ru remn.: 8 (495) 939 70 60
t OBBISO o' ff sdzdzj dzO f tod § HH2H0J4H CJj GCcteOdzZlsO 1 A

Baxmueiime 3amadeil COBPEMEHHOM KOCMOXHHU SIBIISICTCSI OLIEHKAa HCXOJHOTO (Pa3oBOTO cOCTaBa
ra3o-TIbUIEBOTO BEIIECTBA, U3 KoToporo okono 4.6 muig. Obula oOpazoBaHa Hama CosiHedHas
CHUCTEMA. OI[HI/IM U3 OCHOBHBIX MCTOYHHUKOB I/IH(bOpMaI_II/II/I AJId 3TOI'0 CJIY KaT S3KCIICPHUMCHTAJIbHBIC
JAHHBIE II0 COCTaBY IBUIEBOM M Ta30BOM KOMIIOHEHT KOMETHBIX KOM, 3HAUUTEIIBHBI MacCHUB
KOTOPBIX HAaKOIUJIEH K HACTOSALEMY BPEMEHHU B uTeparype. OHaKO aHalIM3 3THUX JaHHbBIX MOKa3all,
YTO I aJIeKBATHOT'O UX COIIOCTABJIEHHUS C COCTABOM KOMETHBIX Siep HEOOXOIMMO YUYUTBIBATh pajl
(dakTOpoB, B TOM 4YHCIE TUHAMUYECKHE U CTPYKTYpHBIE XapaKTEPHCTUKU pPacCCMATPHBAEMOTO
KOMETHOTO 5/pa, €ro MoJjio’keHre Ha opoure oTHocuTenbHO COHIA, MOJ0XKEHHE NU3MEPUTEIILHOTO
npubopa OTHOCHUTENBHO spa B MOMEHT IPOBEACHUS W3MEpPEHUH W Apyrue. Takum oOpaszom,
OLICHKa COCTaBa KOMETHBIX SJA€p Ha OCHOBE COCTaBa KOMETHBIX KOM  SIBIISIETCS
MHOTOMIApaMETPUIECKON 3ajadyeld, A pemieHusT KOTOpOH HeoOXoJauMa CHCTeMaTH3alus |
CTPYKTypUpOBaHUE HMerollelcs nHpopmanuu. VIMEHHO 3TOH Lenu Ciiy>)KUT DJIeKTpOHHBINH bank
HKCIEPUMEHTAIBHBIX JaHHBIX KOMET, pa3palaTbiBaeMblii aBTopoM. B pabote Oynmyr ommcaHbl
OCHOBHBIE IPUHIMUIBI €ro IIOCTPOCHMS, a TAaKKe IPUBEIACHBl KOHKPETHBIE IPUMEPBI €TI0
UCIOJIb30BaHUS.
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NCCIIEJOBAHUE TPAHCO®OPMALINN PACTBOPEHHOI'O OPI'TAHUYECKOI'O
BEIIECTBA 1 ®OPM METAJIJIOB ITPU UX MUT'PALIMN B IIOBEPXHOCTHbBIX BOJAX

Hpo3aosa O.J0., Jamuukuit CA.( 1 e o . MY )
lapitsky@geol.msu.ru tem.: 8(495) 939 29 61
tOBtSISO o f sdzdzj d&z0 f tod f SHHOPEIIR (O.CtcOdzsO t A A

Oprannueckoe BemiecTBO (OB) B KOHTHHEHTANBHOM CTOKE SIBJseTCS Hauboyiee TUHAMHYHBIM U
KPYITHBIM TEOXMMHUYECKUM PE3epPBYyapoM, HM3MEHEHUS B KOTOPOM OTPAXKAIOT OCOOCHHOCTH
KJIUMAaTHY€CKOM 30HAJIBHOCTU M IPOLIECCHI U3MEHEHMS KJIMMaTa. 3HAUNTEIbHAs 4acTh METAJUIOB B
IMOBCPXHOCTHBIX BOAAaX BXOAUT B COCTAB KOMIUICKCOB C OpraHU4YCCKUMHU COCAMHCHUSIMU,
COXpaHSIIIMNXCA B PAacTBOPE B OYEHb LIMPOKOM JUAIA30HE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
YCJIOBHUI.

Jns wu3yueHuss OB MOBEpXHOCTHBIX BOJ OBUTM BBIOpaHbI OOBEKTHI, KOTOPBIE OTPAXKAIOT
MOCJE0BATEIbHYI0 CMEHY BOJI, HaUYMHAasl C JPEHUPYIOIIUX OPTraHOTCHHBbIE TOPU3OHTHI IMOYBBI
(TpaBUTAlLlMOHHBIE TOYBEHHBIE BOJAbI) — OCHOBHOM MCTOYHHMK OPraHUYECKOTO BEIIeCTBa B
MOBEPXHOCTHBIX BOJIaX, W 3aKaH4YMBas JCNOHUPYIOIIMM o3epoMm. [lomydeHo, 4Tro B psay:
IpaBUTAIMOHHBIE TOYBEHHBIE BOJABI — OOJOTO — pydeld — JENOHHMPYIOIIEEe 03€pO MPOUCXOAUT
TpaHcopMaIs OpPraHWYecKoro BemiecTBa. [lokazaHo, 49ro pasnuums B (GopMax MHTPAHAA
METAJIJIOB B UCCJIEIOBAHHOM DSy MPUPOIHBIX BOJ O0YCIOBIIEHBI U3MEHEHHEM PACIIPEICTICHUS 110
pPasMECPHBIM (PpaKIII/IﬂM nux COGI{I/IHGHI/Iﬁ M KOJIMYCCTB UX KOMIIJICKCOB C OPraHu4CCKHUM BCUICCTBOM
Pa3IMYHON NPUPOBI.
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N3YYEHUE \SI)OTOXI/IMI/I‘{ECKOI;JI TPAHCO®OPMAIIMN OPIAHO-MUHEPAJIBHBIX
COEAMHEHHMH B ITPUPOAHBIX BOJAX

Hpo3aosa O.10., Anemmnua A.P., Janmuukuii CA. ( 1 e o . MY )
lapitsky@geol.msu.ru tem.: 8(495) 939 29 61
it OBSIsO o' f sdzdz] dzO@ f toed f SHHOFORHE . ctcOdzals O t A AR

beuln  NpoBENEHBI OKCIEPUMEHTBHI 110 MCCIEAOBAHHUIO WM3MEHEHMM OpraHO-MHHEPaJIbHbBIX
coequHeHuil Box peku CeHbra moja JEHCTBUEM COJIHEYHOrO u3inydeHus. lIpoBeneHHble
HKCHEPUMEHTHI MMOKa3alIM, YTO B MCCIEIOBAHHBIX BOJAX MHCOJALMS OKa3bIBaeT OOJIbIIUI BKJIAJ B
JIECTPYKLHUIO OPraHO-MHUHEPAIBHBIX COCTUHEHUH, YeM OMOTa, M MIPU 3TOM MPOUCXOIUT U3MEHEHHE
¢dopm MmetaioB B pactBope. [IpoBeaeHHbIE SKCIIEPUMEHTSHI 10 UCCIIE0BAaHUIO BIUSHUS O0JIydeHHS
(Y® u uHCcoONLMU) HAa OpPraHO-MHMHEpAJIbHbIE COEIMHEHUS MOBEPXHOCTHBIX BOJ| IMOKA3ajld, YTO
OJHOBPEMEHHO C IpoleccaMl 00pa3oBaHMs HU3KOMOJEKYJISPHBIX OPraHUYECKUX JIMTaHI0B
MPOUCXOIUT (POPMHUPOBAHHE KOJUIOMIHBIX YAaCTUIL] TUAPOKCUAA Kelle3a, Ha KOTOPhIX COPOUpPOBaHbI
W/WIIN OKKJIIOJIUPOBAaHbI B HUX OpraHMYecKHe COeUHEHUs. JlecTpyKuns opraHn4eckux coelMHeHuH
B TPUPOAHBIX BOJAX COINPOBOXKIAETCS H3MEHEHHEM (OPM HAXOXKJIEHUS U, CIEI0BAaTEIbHO,
MUIpalMy METAJJIOB. bbII0 MOKa3aHO, YTO CHUKEHUE COAEPKAaHUI METAJUIOB B PaCTBOPE CBA3AaHO C
0o0pa3oBaHMEM KpYIHBIX YacTUI[ THIPOKCHAA >Kelie3a, C KOTOPHIMH YacTh METAJUIOB MOXKET
coocaxaarbcs. Tak ke ObLJIO MOITY4EHO, YTO HPU OOJIyYeHHM IMPOO MPOUCXOIUT YMEHBIICHHE
COJIEp)KaHUN HU3KOMOJICKYIISIpHBIX coenuHenmid (<1 k/la) HexoTtopeix metaymioB (Fe, Al u Zn),
KOTOpbIE, KaK U3BECTHO, MOT'YT OBITh O0Jiee OMO0I0CTYITHBIMU.
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®OPMbBI METAJIJIOB B BOJIAX U JIOHHBIX OTJIOXKEHUAX PEK CEHBI'A 1 MEXA
Npo3noa O.10., Henwkona A.HU., JJammukuii C.A. ( T e o1 . MIQOY )

lapitsky@qgeol.msu.ru teim.: 8(495) 939 29 61
t OBBISO o' ff sdzdzjy dzO f tod f SEHRFOBHE . ctcOdzlsO t A AR

Tsoxenble METaJUTbl — MOTEHIMAIbHBIE TOKCUKAHTBI, KOTOPBIA MOMNaB B BOJOEM, PaCIpEACIISIIOTCS
MEX1y KOMIIOHEHTaMH 3TON BOJHOW 3KOCHCTEMBI. MeTasulbl He MOABEPraloTcsi OMOJIOTHYECKOMY
Pa3IOKEHUIO U MOTYT HAKaIJIMBAThCS B PA3JIMYHBIX OPTaHU3Max, YTO MPUBOAUT K HEKETATEIbHBIM
1no0ouHbIM 3¢ dekraM. bruonornueckas JOCTYMHOCTh METAIIJIOB 3aBUCUT OT (hOPM HUX HAXOXKJICHUS B
MIPUPOHBIX BOJAX.

B paGore Obuin uccienoBanbl (OpMBI METAUIOB B BOJAaX M JOHHBIX OTJIOXeHHSX pek CeHbra
(Bragumupckast o6macts) u Mexa (TBepckas o6sactb). YcTaHOBIEHO, YTO Bojbl peku CeHbra
UCIBITHIBAIOT HEOOJBIIYI0 AHTPONOTEHHYI0 HArpy3Ky (OTMEUYEHO MPEBBIIICHUE YCTAaHOBIEHHBIX
ITJIK mo Al, Fe, Mn, Cu u Zn), a B Bojax peku Meka He ObLUTO BBISIBIICHO HUKAKUX IMPEBBIIICHHUN
ITJK mo meramnam. Hcciaenyemble pekd XapakTepU3ylOTCa OTCYTCTBHEM (p. Mexka) Wiu HU3KUM
ypoBHeM 3arps3HeHus (p. CeHbra) T0HHBIX OTJIONKEHUH TSKEJIBIMU METaJUIaMU.

bbulo mokazaHO, 4YTO MMWrpalMs pPAcCMOTPEHHBIX METAJIOB B HCCIEJOBAaHHBIX OOBEKTaxX
MPOUCXOAUT, B OCHOBHOM, B pPacTBOPEHHOW ¢opMe B BHUAEC KOMIUIEKCHBIX COCIUHEHUU C
OpraHnyecKuMu BemecTBamu. [Ipu 3Tom Ooublas YacTh METAJJIOB B M3y4aeMbIX BOJaX HaXOJUTCS
B BH/JIC€ aHHOHHBIX KOMILJIEKCOB (B OCHOBHOM, C TYMHUHOBBIMH BEIIIECTBAMU).
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OLIEHKA TEIUIOBOI'O IIOTOKA B TUTAHE C YYETOM OFPAHI/I‘{EHI/\I’I\/'I HA COCTAB
XOHAPUTOBOI'O BEMECTBA W CTPOEHME BOJHO-JIEJAHOM OBbOJIOYKHU
CIIYTHHKA.

NynaeBa A.H., Kponpon B.A., KyckoB OJI.(T EOX W )PAH
dunaeva.an@gmail.com resn. 8-916-705-6405
RMMdzi HBo Oded W Hteso jHjdzr Gtod WddzOdHPEE0E33. f SHH | o

Tennosoii notok Turana (F) siBaseTcss BaXXHBIM IapaMeTPOM IPU U3YYEHHM TEILJIOBOM 3BOJIIOLUU
CIIyTHUKA M, KPOME TOr0, HAKJIaAbIBACT ONPEACICHHBIC OIPAHUYECHHS HAa COCTaB U CTPYKTYpY €ro
BHYTPEHHUX o0yacTeld. B 4acTHOCTH, BeTMYMHA TEIIOBOTO MOTOKA OMPEEIseT CTPOSHHE BHEITHEH
BOJIHO-JI€IIHOW 000s1ouku TuTaHa, yciaoBHs CyLIECTBOBAaHMS B HEM BHYTPEHHEro OKeaHa U
KaMEHHO-JICJSTHOH MaHTHH, YKa3bIBaeT HAa MPUMEHHMOCTh MOJEIH YacTUYHOH nudepeHranum
KaMEHHO-JICZSTHOTO BELIECTBA CITyTHHKA.

B pabore mpoBeneHa oOIEHKAa BEPOSTHOTO TeEIUIOBOro mnoroka B Twurane. [lomaramock, dTO
OCHOBHBIM UCTOYHUKOM BHYTPEHHETO TEIIA SABISAETCS PaJUOTE€HHBIA Pa30rpeB jKeIe30CHIINKATHOIO
BellecTBa cryTHHKa. Kamennas kommnoHenta Turtana monenupoaiack BemiectBoM L/LL wmu Cl
xoHapuToB. [lokasano, yro mpu L/LL XoHapuTOBOM cocTaBe KaMEHHOH KOMIIOHEHTBI U e
conmepkanuu ~50 mac.% (ornomenne H>O-nen/mopoga B CHOyTHHKE OMU3KO K COJHEYHOMY)
BeJMYMHA MOBEPXHOCTHOTO TEMJIOBOrO MOTOKa cocTaBiuseT 3.3<F<4.3 MBT/M?, 4TO NMpHUBOAMT K
00pa30BaHMIO B CITyTHHKE BHEIIHEH JIeITHOW KOPBI MOIIHOCTHIO HE MeHee 130 KM M BHYTpEHHETO
okeaHa rinyounoit 1o 170 kM. Ilpu Cl-XOHAPUTOBOM COCTaBe KaMEHHOI'O BEILECTBAa TEIIOBON
IIOTOK, oOecreynBarovii Hanmuuue B TUTaHe BHYTPEHHETO OKEaHa, JOCTUTAETCS MPU OTHOILIEHUU
H20-nen/mopona ~0.6-0.7, 4To CyIeCTBEHHO HIKE COTHEYHON MPOMOPIIIH.
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[IOJIYUEHUE KPUCTAJUIOB TIEHTIIAHAUTA W HUKEJIMCTOI'O IIMPPOTHUHA,
JIJETMPOBAHHbLIX PEAKNUMMU U BIIAI'OPOJHBIMU METAJIJTAMU

EBcrurneesa IL.B., Tarupo B.P. ( T EM PUapdes JI.A., HekpacoB A H. ( MO M P
Hukonbckuii M.C., A6pamosa B.JI., Kopaabuyk EB.( UIT EM P AH)
evstpolinav@gmail.com resm.: 8(910) 001 35 67

[leHTNAaHIUT W TUPPOTUH (HUKEIUCTHIA B TOM YHCIE), SBISIOTCS TUIMYHBIMH MUHEpAJaMu B
CyMb(PHUIHBIX MEIHO-HUKEJIEBBIX MECTOPOXKICHHUAX U CYIIECTBYIOT B TECHOW acCOIMALUU JIPYT C
apyrom. M3BecTHO, 4TO TPUPOJHBIC MEHTIAHIUT U MUPPOTUH MOTYT COJEpKATh B ceOe MpUMecH
Cu, Co, OIIT', Ag, Se, Te u n1p., ogHaKO omnpeneneHue GopMbl HAXOKACHHS, JTOKAIbHOE OKPYKEHHUE,
a TaKKe MPeJeITbl BXOXKACHUSI KOMITOHCHTOB-TIPUMECEH Ha MPUPOIHBIX 00pa3iiax sBISETCS TPYIHO,
a IOPOW M HEBBINTOJIHUMOM 3a1auei. Pemenrem 3Toi 3a1auu CIIy)KUT U3Yy4EHUE UX CUHTETHYECKUX
aHaJIOTOB.

B pamkax paGoThl, METOJIOM Ta30BOTO TPAHCIOPTAa, OBUIM MOJTYYEHBI KPUCTAIIIBI MEHTIAHANTA U
MUPPOTHHA KaK B YUCTOM BHE, Tak U jierupoBanusie Cu, OIII" (Pt, Pd u Os), Au u Se. B kauecTBe
TPaHCIIOPTHOTO peareHTa ucnoib3oBaiu 0e3Boanblil AlCI3 i cmeck AlCIz+KBr, TemneparypHbiit
pexum 620—545°C (Txon—Trop.). Hns momyuennsix kpuctamioB metogamu PCMA (TESCAN
VEGA Il XMU u JXA-8200 ¢pupmser JEOL) u JIA-UCII-MC (macc ciektpomerp XSeries2) Obutu
OIIpeJIeJICHbl KOHIICHTPAIMU MaKpo- ¥ MHUKPOKOMIIOHEHTOB M IIOKa3aHa PaBHOMEPHOCTh HX
pacripenieneHusl.

AH)
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BBIIIIEJTAYMBAHWE PEJKO3EMEJIbHBIX 1 PAJUOAKTHUBHBIX OSJIEMEHTOB U3
OBIMAJIMTOBOI'O  KOHLEHTPATA ~ PYJHUKA ~ KAPHACYPT (JIOBO3EPCKUU
MACCHB, KOJIbCKHHU ITOJIYOCTPOB)

Epmosaeea BH.( @M P AH, I E Q ButikoBaMIB) ( 1 e o . MIthKgrapko JI.H.
(FEOXIUN ,MuxhdiyioBaAB.( TEOXIN PAH)
cvera@mail.ru rem.: 8(916)3442595

W3bickaHus anbTEpHATHBHBIX CHIPHEBBIX HCTOYHMKOB PEAKHMX METAJIOB M pa3paboTka
3G (HEeKTUBHBIX TEXHOJIOTMYECKUX PEIICHUH Ui UX HepepaboTKU SBIAIOTCS aKTyalbHOM 3amadei.
IlepcrieKTUBHBIM MCTOYHUKOM ISl ITpou3BoacTBa P3M B Poccum siBisit0TCSA 3BIMANMTOBBIE PYAbI
JloBo3épckoro menounoro maccusa. [[ns nzyuenus sddextuBHoctu nuzieuenus Th, U u REEB
HACTOsIIEH paboTe MPOBEJACHBI SKCIEPUMEHTHl 1O WX BBHIMIEIAYMBAHUAIO U3 HBAHAIHTOBOTO
KoHIeHTpata pynHuka Kapnacypt (JloBozépckuii maccuB, Konbckuili momyoctpoB). B kauectBe
peareHToB ucnoibp3oBaiuck 4% pactBop HCI, a Taxxe cmecu 4% pactBopa HCI ¢ 2% pactBopamu
oKcanata aMMoHus, udTopuaa aMMoHHMs U TpwioHa b. Jlng mnpoBeneHHs OMNBITOB IO
BBIILIETIAYMBAHNIO 00pa3libl IEPETUPATH 10 MyAPbl, 0TOMpanu HaBecky maccoit 100 mr, 3anuBanu 20
MJI peareHTa (1Mo 3 ombITa C KaKIbIM PEareéHTOM) M OCTAaBJsUIM MPU KOMHATHOW TemImepaType B
3aKpBITHIX IUTACTHKOBBIX MpoOupkax Ha 30 mHeil. 3aTteM cMech OT(UIBTPOBBIBAIM, OTOMpAIH
anukBoty 50 MK, pazBoauiu 10 1 mu u ananusupoBain metogom ICP MS. Cmecs pactBopos HCl
u TpuiioHa b Hamuoro xyske ussiaekaer REEu U (0-17.6%) 1o cpaBHEHHUIO ¢ APYTUMH paCTBOPAMU
(74.6-100%), Topwuii u3BiIeKaeTcs uyTh MeHee 3 dexkTuBHo (cMechto pactBopoB HCI u tpuona b
HE M3BJICKAETCsI BOOOIIIE, U3BJICUCHUE B CITydae OCTAIBHBIX PacTBOPOB cocTanisieT 53.1-54.3%), uto
MOJKET CBUJIETEILCTBOBATH O PA3HOM XapaKTepe BXOXKACHUS STHUX JIEMEHTOB B MUHEpaJIbHbIe (ha3bl
9BAMAIMTOBOTO KOHIICHTPATA.
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HOBbBI METOJ] SKCIIEPUMEHTAJIbHBIX UCCJIEJIOBAHUI ITPOHUTAEMOCTH
OBPA3LIOB I'OPHBIX ITIOPO/]

Kapukos A.B.(UNT EM P, MhlipbkoBeknit BU( T EM PAH), PXTY
vil@igem.ru (dakc: +7(495)9511587, ten.: +7(499)2308440)

HpOHI/IHaeMOCTB FOpHBIX IOpPOA ABJIACTCA OAHUM M3 OCHOBHBIX MHApaMETpPOB, ONPCACIAIOIMIUX
IMHAMUKY (QIIFOUHOTO TEIIo-MaccolepeHoca B TIIYOMHHBIX 30HaX 3eMHOM Kopbl. [locKONBKY
MIPOHUIIAEMOCTD MOPOJI CYIIECTBEHHO 3aBUCUT OT CBOMCTB (DIIFOM/Ia, MOXKHO OKHJATh, YTO XapaKTep
MIPOHUIIAEMOCTH MTOPOJT 36MHOM KOPHI JIJIsl BOJAHBIX (DIFOMIOB B 3aKPUTUYECKON U B OCOOCHHOCTH B
OKOJIOKPUTUYECKOH O00JacTh TMapaMeTpoB COCTOSHUS OyJeT CYIIECTBEHHO OTJIMYaThCs OT
OIIPEICIEHHOTO B 3KCIIEPHUMEHTAaX Ha CJIa00 CHKMMAeMOM JKUAKOCTH WM Ha ras3e, 1Mo CBOWCTBAM
6HH3KOM K UJCaJIbHOMY. O[[HaKO SKCHCPUMCHTAJIbHBIC UCCICIOBAHUSA IMTPOHUIACMOCTH IMOPOA AJIA
BOJIHOTO (oM B OKOJIOKPHUTUYECKOH OOIACTH CBSI3aHBI CO 3HAYUTEILHBIMH TPYIHOCTSAMH. B
CBSI3W C ATHM TpEAJIaracTcs HCIOJIb30BaTh B AKCHEPUMEHTAX il (UIbTpAllMH depe3 oOpaser]
BMECTO BOJIbI IBYOKUCH YTIIEPO/a, KOTOpas TEPMOJANHAMHYECKU TOJA00HA BOJIE, T.C. 3aBUCHMOCTH
(S5 TCHJIO(l)I/BI/I‘-IeCKI/IX CBOICTB OT MNPUBCACHHBIX TIMApaMCTPOB COCTOSIHHUA IIOYTH TOYHO
COOTBETCTBYIOT 3THUM >K€ 3aBUCUMOCTSM JJIs1 BoAbl. BMmecTe ¢ Tem kputuyeckue napamerpsl CO2
3HAYUTENBHO HIDKE, 4eM y H20. CnenoBarenpHO, TOIB3YACh TEPMOJANHAMHYECKUM TOJO0MEM 3THX
IBYX (IIFOHMIOB, MOKHO OLICHUTH XapaKTep U3MEHEHUH MPOHUIIAEMOCTH MOPOJI B 3aKPUTUYECCKON U
okosiokputuueckor obmactu H>O. Pa3pabGoTtanbpl TeopeTHUYECKHE OCHOBBI METOJMKH U CXEMa
AKCIEPUMEHTAIbHON YCTAaHOBKH, KOTOpBHIC BIIEPBBIC IIO3BOJAT ONPEACIUTh IMPOHUIIAEMOCTh
0o0pa3IoB TOPHBIX TOPOJ TMpU (DHUIBTPANUK JBYOKHCH YIJIEpOJa IPU OKOJIOKPUTHUECKUX
napamerpax.
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TPAHCIIOPTHBIE CBOMCTBA ITOPO/I BJIMKHEM 30HBI MOI'MJIbBHUKA BAO —
ITPOI'HO3 HA OCHOBE 9KCIIEPUMEHTAJIBHBIX JTAHHBIX

Kapuxkos A.B.(UT EM P AHijbkoBeknit BU. , ( UITEM PAH, PXTY)
vil@igem.ru (dakc: +7(495)9511587, ten.: +7(499)2308440)

Pe3ynbTarhl SKCIEPUMEHTAJIBHBIX HCCIEIOBAaHUM MO3BOJIMIM IPEUIOKUTH IPOrHO3 H3MEHEHUS
TPAHCHOPTHBIX CBOWCTB OCHOBHBIX TUIIOB IMOPOJ yyacTka «EHuCecKkui».

HarpeBanue nopoz OimxHEW 30HbI IPUBEIET K YBEIUYCHUIO UX TPOHUIIAEMOCTH M MTOPUCTOCTH.
ITpoHMIIaEMOCTh OCHOBHBIX ITOPOJI, OYEBUIAHO, OYAET YBEINYMBATHCS MOHOTOHHO, B TO BpeMsl, KaK
IIPOHUIIAEMOCTh THEHCOB MOJKET CHaydaja yMEHbBIIUTHCS, JOCTUTHYTh MHUHHMYyMa, 3aTE€M HadaTb
YBEJIMYMBATHCS. YUUTHIBAsA, YTO CPENHASA NMPOHUIAEMOCTh MCXOJIHBIX JOJEPUTOB HA JECATHUHBIN
MOPSIZIOK MEHBIIIEe, YeM THEHCOB MOXHO MPEANONOXKHUTh, YTO MpU Temreparypax okojo 200 °C
pas3nuyre NPOHUIAeMOCTEeH MEXy JaHHBIMU TUIIAMM MOPOA yMeHbIIUThCs. HarpeBanue no Gonee
BBICOKMX TEMIIEpATyp MPHUBEAET K YBEIUYECHUIO MPOHUIIAEMOCTH MOPOJ OOOMX JIMTOIOIMUECKUX
TunoB. [IpyueM NpOHHULIAEMOCTh KUCIBIX MOPOJA, OUYEBUIHO, OyAET yBEINYMBATHCSA OBbICTpEe, 4eM
ocHoBHbIX. [Ipu Temmeparypax > 400°C OpUCTOCTh U MTPOHUIIAEMOCTh JTOCTHIHYT MaKCHMAaIbHBIX
BeMMYMH. O4EeBUHO, MOXKHO OXMJIaTh pOCTa MOPUCTOCTH B HECKOJIBKO pa3, a MPOHULAEMOCTH Ha
HECKOJIBKO MOPSIKOB [0 CPABHEHUIO C UCXOIHOM.

B npucyrctBumM BOABI XapakTep TPEHIOB, OYEBHUJHO, COXPAHUTCS, HO BEJIMYMHBI MOPHCTOCTU
IIPEBBICAT B HECKOJIBKO pa3, MOJYYEHHBIE B CyXUX YCJIOBMSX, a MPOHHUIIAEMOCTH — Ha HECKOJIBKO
J€CATUYHBIX TOPSIIKOB.

Takoe mnoBeneHHE NPOHUIIAEMOCTH BBI3BAHO BO3ACUCTBUEM TEPMOPA3yILUIOTHEHUS, KOTOpPOE
IPOSIBIISIETCS. B OTKPBITUH MEX3EPHOBBIX IPAHULL, SBJISIOIINXCS OCHOBHBIMU KaHajlaMH (puiabTpanuu
Ha MUKPOYpPOBHE.


mailto:vil@igem.ru

BECOMIII - 053

OIIPEAEJIEHME PEJOKC COCTOSAHUA HMMIIAKTUTOB M3 YJIAPHBIX KPATEPOB
SJIBI'BII'BITI'BIH Y X KAMAHIINH SJIEKTPOXUMUWYECKUM METOJIOM

Kapkosa E.B., Jykanun O.A.( TEOXIUN PAH)

zharkova@ageokhi.ru; Tem.: 8(495)9397078

t OB®Blso " f sdzdzj dzO ¥ toiff 5 O Jnts ¥ YMOS00N7RH3 O 17
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[TpoBenensl u3MepeHuss cOOCTBEHHOW JeryuecTu Kuciopona (intrinsic oxygen fugacity — foz)
MMIIAaKTUTOB U3 yJIApHBIX KpaTepOB DIBIBITBITIBIH U JKaMaHIINH 3JEKTPOXUMHUYECKUM METOIOM.
OKCIIEpUMEHTBI ITPOBOAMIIMCH HAa BBICOKOTEMIIEPATYPHON YCTAaHOBKE Ha OCHOBE JBYX TBEPBIX
AeKTpoJUTOB B MHTepBaje temreparyp 800-1050°C. Jlns 3Tux ke 00pasioB ObUIH ONMpPEACIICHbI
coziepskaHue BOJIBI B oOpasiax u cooTHomenue Fe?*/Fe® B uccnenyemeix o6bekrax. IlomydeHnsie
PE3yNbTaThl CPABHIIIU C paHee U3YUYEHHBIMHU 00pa3laMu.
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SKCITEPUMEHTEJILHBIE OITPEEJIEHNS COBCTBEHHOM JIETYUECTHU KUCJIOPOJIA
BA3AJIBTOB 1 OJINBUHOB KAMYATKU

Kapxkosa E.B., Jykanun O.A., Iexons TU.( T EOXWN PAH)
zharkova@ageokhi.ru; Tem.: 8(495)9397078

t OBtSISO o' ff tsdzdzj =20 fff lorfH JYO©NIsFORAR7AR] -~ 17
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[TpoBeneHbI IKCIIEPUMEHTAIBHBIE OMPEEICHNUS COOCTBEHHOU JIETYYeCTH KHCIopoaa 0a3albToB U
onuBruHOB n3 Kamuarckoro perumona. J{ns uccnenoBanus ObUIM BbIOpaHbI JBa oOpasila Oa3aibra
Bysnkana Tombauek u oauH oOpasen Oa3anbra Bynkana Kuprypuu. basanetel Bynkana Tonbadex
OTJIMYAIOTCS APYT OT JApyra mo cocraBy. Tak oOpazer Byiakana Tombauek TJI-10-08-76 sBnsercs
BBICOKOTJIMHO3EMHCTBIM, JIBa APYrux oopasna 6a3zansToB Tonbdauek (T-6) u Bynkana Kuprypuu (JI-
21) BeICOKOMarHe3naabHbIMH 0a3aJbTaMH.

[TokazaHo, 4TO WM3y4eHHBIE O0Opa3ibl OJUBHHOB oOnamaroT Oosee HU3KOM fO2, yeM 0a3zanbThl H
nexxatr B obmactu OydepHoro paBHOBecuss WM (BIOCTUT-MarHeTUT) MpU HU3KUX TemIepaTypax
(800 C), a nmpu TemiepaTypax KpUCTALIM3AIMU OJMBUHOB M3 0azanbroBeix Marm (1200-1250 C)
COOCTBEHHAs JIETY4eCTh KHCIOpoAa oMUBHHOB Onm3ka k QFM, nmubo Ha oaHy norapuMUUYECKyIO
emuanny Hmwke QFM m Xopomo coriacyercs ¢ TepMOIWHAMUYECKHMMH pacueTaMH, 49TO, I10-
BUJIUMOMY, OTpaXXaeT CBsI3b STUX IMOPOJ C MAHTHHHBIMU HCTOYHUKaMU. OJHAKO HpUpOJA HUX
OCTaeTCs MPEIMETOM JUCKYCCHH.
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OKCIIEPUMEHTAJIBHOE MOJEJIMPOBAHUE OBPA3OBAHUA AJIMA3A HA OTAIIE
JUODEPEHITMALINN 3EMJIN

Kumyaes E.N., Yenypos A.U., Conun B.M., YUenypoB A A.( UIT M CO PAH)
ezhimulev@igm.nsc.ru ten.: 8(383)3066403

t OBtSISO o' §f sdzdzj dzO fted WddzOdemtseots?2 YSHHJYCJ [ 5
( f tetsjiQAT01157).

CoBpemennble Mojenu nuddepeHanuy CUIMKaTHON 1 MeTaJuindeckoit (a3 mpu GopMUpoBaHUU
aapa 3eMiId NpeAyCMaTpUBAalOT HaJUYMEe YaCTUYHO PACIUIaBIEHHOW CHJIMKATHOW IOpPOABI, TIAe
cerperanus paciuiasa Fe mpoucxoauia yepe3 CBs3aHHBIE MEXKAY COO0 HHTEPCTHIINN

Hamu paccMoTpeHa M 3KCIEpUMEHTAIbHO anpoOMpoBaHa MOJENb MMIpaluu paciiaBa Fe depes
TBepAyro cuinkaTHyro Marpuny npu 5.5 I'lla u 1600 °C. OcHOBHBIE MOCTYJaThl JaHHON MOJEIHU:
HaJIM4YMe CBOOOJHOIO YyrjepojJa B aKKpeuuu mpu oOpa3oBaHMM 3eMJIM, €ro Xopoluas
pacTBOpPUMOCTh B paciuiaBe jkenes3a. lIperncraBieHbl IMepBble pe3yibTaThl CHHTE3a aiMasa B
Ipolecce MHUIpallMU paciulaBa jkeje3a uepe3 TBEPAYIO CHIMKATHYIO MaTpUIly, COCTOSLIYIO M3
KPHUCTAJJIOB OJINBUHA, UHTEPCTHIIMU B KOTOPOM 3ar0HEHBI rpaduToM. Pe3yapTaThl SKCIEpUMEHTOB
[IOKa3bIBAIOT, YTO ajiMa3bl B MaHTMM 3e€MJIM MOIJIM HayaTh 00pa3oBaTbcs el Ha CTaauu
g hepeHIHAIINN.
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TEPMOJUHAMUWYECKOE MOJIEJINPOBAHUE PA3JIOXEHHUS 3BJIUAJIUTA CEPHOU
KUCJIOTOU 1 BUCYJIBGATOM-AMMOHUSA

BaiimueB BA.( T EOXWN PAH)
alkaline@geokhi.ru tem.: (495) 939-70-63

B nocnegnue roapl 0o0bIIOE BHUMAHUE MPHUBJIEKAET BO3MOXKHOCTH CO3/IaHUS 3aMKHYTBIX
MIPOLIECCOB TEepepadOTKH MUHEPAIBHOTO ChIPbA, B KOTOPHIX OHCYJIb(haT aMMOHHS BBICTYNAeT B
KaueCTBE YaCTUYHO PELUKINPYEMOTO BBIIIEIAYMBAIOIIETO pearcHTa.

C wucnosip30oBaHWEM mNporpaMMHOro komiwiekca I'm66c [[lIBapoB, 1999] Obuim paccuMTaHbl
paBHOBECHs, MOJCIUPYIOIIAE PA3TOKEHUE OHBIAMAIUTA CEPHOKHCIBIMH U  OHCyIb(aTHO-
aMMOHUUHBIMH pacTBopamu Ipu Ttemrieparype 10 95 C, MCXOIHOM KOHIEHTpalUu KUCIOTHl U
oucynbdara 10 6M U IepeMEHHOM OTHOIICHUHW Macc dBauainTa U pactBopa. [lokaszamo, uyTo mpu
MO0BIX pallMOHANBHBIX YCIOBHSX Ipoliecca IBAHAIUT pasiiaraerca ¢ oOpazoBaHueM oOpasyercs
KpeMHe3eMa U cyib(dara Kajablus (B 3aBUCUMOCTH OT TEMIIPEpaTyphl, KOHIIEHTPAIMU PacTBOpa U
COOTHOIIEHHUSI KOHIIEHTPAT/pacTBOP MOTyT (OPMHpPOBATHCSI THUIIC, TEHTAKaJIbIUEBasi COJb
((NH4)2Cas(S04)6), muxanbimieBas coib (NHs)2Ca2(SO0s4)3, wmm  kokraut ((NH4)2Ca(S0s)2).
OcaxxieHue pelKO3eMeNbHBIX 3JEMEHTOB MPOUCXOAUT B (hOopMe BOMHBIX CyNb(ATOB ¢ HATPUEM,
[ToBeneHre IMPKOHHMS KOHTPOJIMPYETCS HavadbHBIM OTHOIIeHuem H+/Zr B cucreme u
TeMIeparypoil: HeoOxoaumoe s 3(PPEeKTUBHOrO IMepeBojia IMUPKOHUS B PACTBOpP HaudadbHOE
oraomenue HY/Zr ysenuuusaercs ¢ pocrom temmeparypsl or 12 mpu 25°C go 16 mpu 95°C B
ciydae ucnonszoBanus H2SO4, u 1o 19-21 npu ucnons3zoBannu NHAHSO4.
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N3VUEHUE KHUHETUKU PA3JIOXEHHS DBJUAJIMTA CEPHOUM KUCJIOTOM B
I[MPUCYTCTBUU CYJIIbOATA AMMOHNA

BaiineB BA. (T EOXUN PAH)
alkaline@geokhi.ru tem.: (495) 939-70-63

JIisi OLIGHKM KOJMYECTBEHHBIX XapaKTEPUCTHK JWHAMHUKU MPOIEcca PACcTBOPEHHS HBAUAINTA
CEepHON KHCIIOTOM NPOBEINEHBI SKCIEPUMEHTHI 10 PA3IOKEHHUIO 3BIAMAIMTOBOIO KOHIIEHTpaTa B
YCIOBHSIX 3aBEJOMOT0 HEJOCTaTKa KHUCIOTHL. XOJA PpeakIud KOHTPOIUPOBAICA IO PACXOIY
KHUCJIOTBI, KOHIIEHTpalusi KOTOpBIH MOCTOSHHO u3Mepsuiack pH-merpom. OnpezneneHue mopsiaka
peaKy IpoBOIMIIOCH quddepeHmanbabpM MetogoM Bant-T'odda.

OOHapyXeHO, YTO CKOPOCTh Pa3JI0XKEHUs ONpPEeIIseTCs] TOJIbKO KOHIIEHTPAllMe HOHOB BOAOPO/A,
npUYEM peaKIys XapaKTepu3yeTcsi BBICOKUM mopsiikoM 1o H+: 9-10 nmpu koMHaTHOI TemmepaType
u 4-5 npu Temneparype 60-90° C.
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OJINBUH-MATHETUTOBBI TEHEPATOP BOJIOPOJIA

3enenckunii ML.E., Kamenenkuii B.C. ( 1 O Miloprasasrun M.B., Muponos HJL. ( T EOX )
Bouapuukos P.E (JohannesGutenbergUniversitat Mainz).

zelen@iem.ac.ru tein.: 8(926)2555948

t OBSIsO o' f tsdzdzy dzO@ fted  SHAHIPES C ) cCctcOdlsO t1 A ~ 16

MHorue KpucTaibl OJIMBUHA U3 MAaHTHMHBIX KCEHOJIUTOB COJAEpKAT IUIAHApHBIE WJIM KOMIIaKTHBIE
pou ¢momaHbIX BKIOYeHMH C Kpucrtamiamu wmarHetuta (Fe304), pasmep KOTOpBIX CTpOro
MPOIMOpLMOHANIeH  pa3Mmepy  BKIoueHUs. @DeHomMeH OOBSCHSAETCS  3aXBaTOM  OJIMBHUHOM
BoJOCOAEpXKalIero  (uirouaa C  TMOCTEIYIOIIMM  BOCCTAHOBJIEHHMEM BOABI 10  BOAOPOAA
JIBYXBaJCHTHBIM >KeJe30M ojiuBUHA U quddy3uell BoIOpoAa W3 BKIIOYEHHUS B MEK3EPHOBOE
MPOCTPaHCTBO. )ik Bepu(pUKAIIUU TAHHOW THITOTE3bI MbI BBIIIOJIHIIIN OIBITHI 10 B3aMMOJICHCTBHIO
onuBuHa ¢ Bojou mpu 5 kOap m 1200°C. Kpucramisl maraesuanpHoro oimsuHa (F085-90) 6e3
MIOCTOPOHHUX BKJIFOUSHHI IMOMEIIATU B TUIATHHOBBIE aMITYJIbI ¢ HEOOIBIINM KOJIMYECTBOM BOJEI. B
HeKoTopsle ammyJbl no6asisanu Oydep Fe-FeO umu Ni-NiO. Ilpu ykazaHHBIX mapameTpax OJMBUH
B3aUMOJICHCTBYET ¢ BOJOM Mo peakimu 6MgFeSiO4 + 2H20 => 3Mg2SiO4 + 3SiO2 + 2Fe304 +
2H2. Tlo okoHyanuu ombITOB (6-24 yaca) KpHCTaUIbl OJMBUHA B aMiynax 0e3 Oydepa comepxain
30Hy W3 (IIOWTHBIX BKJIIOYCHUNW C KPUCTALIAMH MArHETHTA. AHAIOTHYHBIC BKIIOUYCHUS
pa3BuBaiuCh MO TpemmHaMm B onuBuHe. [IpucyrctBue Oydepa Ni-NiO cunbHO 3aMeisio
(dbopMHpOBaHHE BKIIFOUEHUH, TOTJa KakK B ycioBusx Oydepa Fe-FeO BkioueHus C MarHETUTOM HE
(hOopMHUPOBAITUCE.
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I'OMOI'EHM3ALNA CUJIIMKATHBIX PACITJIABHBIX BKJIFOYEHUH o1 JABJIEHWUEM
3enenckuii M.E., Kamenenkunii B.C.( MO M PAH)

zelen@iem.ac.ru tei.: 8(926)2555948
t OBtSIsO orf f tsdzdzed dzO@ f tod § sHAHIYPMS C ] cCctcOdzsls©O® t1 A "~ 16

Jlnst ycTpaHeHusl NEeKpPEeNHUTAllUH CHIIMKATHBIX PACIUIABHBIX BKJIIOUEHHH MPU TOMOTEHHU3ANH TPU
aTMoc(epHOM JaBJIEHUU MbI pa3paboTalii YCTaHOBKY JJisi TOMOT€HM3AallMH MO JAaBlieHHueM 4-5
kOap. Kpucramisl onMBHHA € BKIIOYEHUSMH YKJIAIbIBaJM B IUIATMHOBYIO ammyiny 2x20 MM ¢
OTKpPBITBIM KOHIIOM € J100aBKOM BOCCTaHOBUTENS. AMIOyly T@OMeald B TPyOKy u3
MOHOKpHcTaiueckoro cangupa 3.5X5.5x300 mMMm. Bozne omHOro u3 KOHILOB TpyOka uMena
HarpeBateib L=60 MM, BbIMONHEHHBIH U3 mpoBosioku Pt-10%Rh, u Termnomsomnsuuio u3 Al203.
YCTpolicTBO NOMENIaIM B YCTaHOBKY BBICOKOTO JaBJEHHMS TakUM 00pa3oMm, 4TOOBl ammysa
HaxoJaujJach MOCepeJarHEe 30HBI HAarpeBa, a caMa YCTaHOBKAa MMeJa HaKJIOH K TOpU30HTY §-10°
C TIOBBIIEHWEM K ropsueld 30He. [lng muHuMmE3ammu 1udQy3HOHHBIX TMOTEPh BOIOpPOJA M3
BKJIFOUCHHUSI HarpeB NMPOM3BOAWIM B TeueHue He Oosiee 3 muH oT 20 mo 1200°C oT MCTOYHHKA
IIOCTOSIHHOTO TOKa CO CTa0MIM3aTOpOM ToKa. Amnyny BbyaepxkuBain 2 mMuH npu 1200°C u
cOpachiBalii B XOJIOAHYIO 30HY MOBOPOTOM YCTAaHOBKM B BEPTHUKAJIbHOE TOJOKeHue. B ombite
MIPOUCXOTUT TOMOTCHH3AIMS BKIIFOUSHHH BHICOKOMAarHe3nabHOTo 6a3aabTOBOro paciiasa ¢ 4-5%
H20 6e3 nexpenuranuy uim pocta J0YEpHUX KPUCTAILIOB.
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SKCIIEPUMEHTAJIBHA SI TOMOI'EHU3ALINA CYJIb®UIHBIX PACILUIABHbBIX
BKJIIOUEHUM

3enenckuit MLE. ( N P A Kameneukuii BC.( M3 M PAH)
zelen@iem.ac.ru tein.: 8(926)2555948
t OBtSISO o' §f sdzdzj dzO fted  sAHIPWES C )] cteOdzlsO 1 A

OmpeneneHne CpeaHEro XUMHUECKOro cocraBa BkimodeHuit Fe-Ni-Cu cynbduaoB B MuHepaiax
MOXKET JaBaTb 3HAUUTEIbHYIO IOTPEIIHOCTb IPU  BJIEKTPOHHO-MHKPO30HIOBOM  aHaJIU3e
HErOMOTEHHBIX (pPacKpHUCTaNIM30BaHHBIX) BKIIOUEHUH. B 3TOM ciyyae m3MepeHHOE OTHOIIECHUE
Fe:Ni:Cu Bo BKJIIOUCHHH ONPEAEISCTCS CIy4ailHbIM COOTHOIICHUEM IUIOUIAU KCIIOHUPOBAHHBIX
¢da3. [lnsg moBbIIEHHS TOYHOCTHM aHajiW3a Mbl BBINOJIHWIA TOMOTEHHM3AIMI0 CYIb(UIHBIX
BItoueHUM. Kpucraminsl ¢ BKIIOYEHHSMH TMOMENIAIM B IUIATUHOBYIO ammyny 2-3x30 MM C
OTKPBITBIM KOHILIOM W BBLAEpKHMBAIM 5 MUH B arMmochepHoil TpyOuaroi meun mpu 1200 °C.
OxwuciieHne OJMBHHA C MOBEPXHOCTU IMPEIOTBpAIAU J00AaBICHUEM B aMITylly rpadura. 3akaiky
MIPOU3BOJIMIIM COPOCOM aMITyJbl B BOJY; M3MEpPEHHas CKOpPOCTh 3akaiku coctaBuia 600-800 °/s.
[locne 3akaJku B 3aBUCHUMOCTHM OT COCTaBa BKJIIOUEHHUS MPUOOpETanu TOMOIEHHYIO WU
TOHKO3EPHHUCTYIO TEKCTYpPY C pa3MepoM 3epeH He Oosiee 2-3 MK, YTO TMO3BOJMIO MOJIYYHTh
aJICKBaTHBIC aHAJTUTHYCCKUEC JaHHBIC. BeposSTHBIM MEeXaHU3MOM (DOPMHPOBAHHSI TOHKO3CPHHUCTBIX
3akaouHbIX TeKeTyp CU-Ni cynbhuaoB aBiseTcs paciaj MeTacTadiibHON romoreHHo! (asbl. [Ipu
3aKkaike Cylb(QUIHBIX pacCIUIaBOB, COACpKaIuX pactBopenHbie Qumiounsl  (H20, CO2)
(GbOopMHUPOBANTUCh,  TOHKO3EPHHUCTHIE TEKCTYpbI, COJEp)Kalle PEryJIspHO PACIOIOKECHHBIE
MUKPOITY3bIPH.
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CAMOOPI'AHU3ALIMA TIPEJBHUOJIOTMYECKOM CPEJIbl B VYCJIOBUSIX PAHHEM
3EMJIN

HNBanoB A.A., CeBactbsinoB B.C., lllubikun b.A., [JoaronocoB A.A., Kpuenko A.Il.,
Ipwuiimak C.B., PocasikoBa A.C., TamumoB O.M. ( T EOX U PAH)

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

l tcsetcOBBO ftojLdHdEBO t 1 ~ 1. 16

Bonpoc 0 3aKOHOMEPHOCTH BO3HHUKHOBEHHS OHOJOTHYECKOTO YPOBHS OpTraHU3allMH MaTepuu
OCTaéTCs TUCKYCCHOHHBIM, T.K. HEO0OX0IMUMO Oosiee TIIyOOKOoe U AeTallbHOE NOHUMAaHUe TPHYHHHO-
CJICZICTBEHHON B3aUMOCBSI3H COOBITHI, MMEBIINX MECTO MPU caMO(POPMUPOBAHUU OIATONPUATHBIX
111 a0MOTEHHOTO CaMO3apOsKACHUS XHU3HM YCIOBHH paHHeH 3emun. B cBs3u ¢ uem, Tpedyercs
3HaHUE OYEePENHOCTH MPUYNH, CIIOCOOCTBOBABIINX BHICTPAWBAHUIO PEATHHOM MOCIEI0BATEIBHOCTH
BCEX BJIMABLIMX Ha nporecc hakropoB. CeroiHs U3BECTHO KaK MOIVIM pa3BUBATHCS I'€0JOTHUYECKUE
COOBITHS, CPOPMHUPOBABUIME IOAXOIAIINE Ui CaMO3apOXKACHUS JKU3HH OOCTOSTENBCTBA, B
YCIIOBHSIX KOTOPBIX, IPOLIEN MTOATOTOBUTEIBHBIN JTan abnoreHesa — 3Tan 00pa30BaHuUs IIEPBUYHOM
BOJIHOW CpeAbl C Pa3HOMOJICKYJISIPHOH CMECBhIO OPTaHMYECKHMX M HEOPraHWYECKHX COCIWHEHHU.
[TosTOMY, MPUHIMNHATBHBIX TPOOJIEM C TIOSBICHHEM MEPBUYHOIO OPraHMYECKOro OyiIbOHA B
YCIIOBHSIX PaHHEH 3eMJIH, B COBOKYITHOCTH C MIPUBHOCOM KOCMOT€HHOTO OPTaHMYECKOTO BEIECTBA,
HeT. Hamm uccnenoBanus mokasaim, 4TO B Pe3yJIbTaTe TepMOOapOLUKINIECKOTO peXuMa padoThI
THEBMOY/Iapa, BO3HUKAIOUIETO TPU JEHCTBUM BOJH TNpHOOs, B s4YeiKax aOpa3wBHBIX Oeperos
oOpa3yercs MHOrodasHasi Iy3bIpbKOBas Cpeia, CHOCOOCTBYIOIIAas TEHEpalWu IOJUIIEHTHIHBIX
MUKpOchep M CHHTE3y BBICOKOMOJICKYJSIPHBIX OPTaHUYECKUX COCOMHEHUH, MpeaBapss 3ITUM
HayaJl0o TEHEBOW CTaJuU CTPYKTYpo(OpMHPOBaHHS NEpBBIX NpoOHOHTOB. [loaTomy oOpazoBanue
aOpa3uBHBIX OEPEroB MOXKET SBIATHCS KIFOUYEBBIM (DaKTOpOM a0HOTeHe3a.
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TEPMOJIMHAMUYECKUE MOJEJIM CUCTEM H,0-CO2-NaCl U H20-CO2-CaCl. IJIA TP
ITAPAMETPOB KOPbI I BEPXHE MAHTUM

HUBanoB M.B., bymmmun CA.(NT T 4 PAH
RiNfmMdzj Htsoe Odzd ] 6 Isj d&3j200930004. Ry 4 T t 1 0153

Hapsiny ¢ panee paspabortanHo#l TepmoauHamuyeckoir Mojenbio cuctembl HoO-CO»2-CaCly; namu
cozgana Mmozenb i cuctembl HpO-CO2-NaCl. O6e Mopenu OCHOBaHBI Ha YpPaBHCHHH IS
M30BITOYHON cBOOOIHOM dHepruu ['m60ca. YncneHHbIe mapaMeTpbl MOJICTIEH MOYyIeHBI Ha OCHOBE
AKCIIEPUMEHTAJIbHBIX JaHHBIX MO ()a30BOMY pacragy B TPEXKOMIIOHEHTHBIX CHUCTeMax B 00jacTu
temneparyp 500-800°C naBnenuit or 1 go 9 xbap. BBenennas namu mapamerpuszanus 1P
3aBUCUMOCTEH KOA(DPHUITMEHTOB, BXOIAIUX B (hOopMyITy i cBOOO HOM dHepruu [ mb6ca, ocHOBaHa
Ha MOJIBHOM 00BEME BOJIBI MPU COOTBETCTBYIOIIMX YCIOBUAX. J[aHHASI TapaMeTpu3aIis MO3BOJISIECT
ompenensate (asoBoe cocrosHue (IIOUIHON cuCTeMBbl (TOMOT€HHOE WM TrerepodasHoe),
AKTUBHOCTH KOMITOHEHTOB, X KOHIIEHTPAIIMH B COCYIIECTBYIOMMX (ha3ax, INIOTHOCTH M MOJIBHBIC
o0bembl a3 no masinenuit 20 kb6ap u temmeparyp Ao 1400°C. OmHOTUIHBIE MOJENN TPOMHBIX
CHCTEM CO3/al0T OCHOBY JIJISl pa3pabOTKU TepMoaruHaMudeckoit momenu cucrtembl HoO-CO2-NaCl-
CaCl; npuroanotii st TP ycioBuit ot cpejineit KOpbl 10 BEpXHEH MaHTHH.
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BEPOSTHOCTU CTOJKHOBEHUM 1‘[JIAHETE3I/IMAJIEI7I 13 PA3JIMUHBIX OBJIACTEM
30HBI [IUTAHUS TUTAHET 3EMHOM I'PVIIIIBI C ®OPMUPYIOIUMUCS IIJITAHETAMU
1 JIVYHOU

HnatoBC.U.( T EOXUN PAH)

siipatov@hotmail.com tein.: 8 (926) 379 28 10

RiMMdzj Hs9 Odzdw OCCbkBEEYYdd [ OtemO d [ JjtSbkztedw BT
ledLdHMEBEBO 12. rRMMdz Hiseo Oded Vv W o tdzdgeCic tB" QibAd W tSfrHAHT IS
CleOdzls s {-17-81279. 17

Ha ocHOBaHWU pacueToB BEPOSTHOCTEW CTOJIKHOBEHUU IJIaHETE3UMAJICH W3 pa3lIMYHBIX o0yacTeit
30HBI MHUTAHMS IUTAHET 3€MHOU TpymIbl ¢ (QopMHUpyrOIMMUCS TUlaHeTaMu U JIyHOW clenaHsl
BBIBOJIBI O MPOLIECCE AKKYMYJIAIMU TUIAHET 3€MHOM IpyIIbl. BHYTpEHHHUE CIIOM IUIAHETHI 36MHOM
rpynnsl (OpMHPOBAIMCH B OCHOBHOM M3 BEIIECTBA M3 OKPECTHOCTEH 3TOil IuiaHeThl. BHemiHue
ciou 3emutr 1 Benepsl MOTIIM akKKyMyJIMPOBaTh OJIMHAKOBBIN MaTepHall U3 Pa3IMYHbIX YacTeil 30HbI
MUTaHUs TUIaHeT 3eMHOM rpynnbl. opmupoBanue 3apoasimia Mapca ¢ Maccoit He MeHbIuei 0.02
Macchl 3eMJId B PE3yJIbTATe CHKATHUS PA3PEIKEHHOTO CTYHICHUS MOXET OOBSICHUTh OTHOCHUTEIIBHO
OBICTPBIIl pOCT OCHOBHOM Macchl Mapca. OTHOIIEHHE BEPOSATHOCTEH BBINAJACHUIN TIaHeTe3uMalei
Ha 3apojpimu 3emsid ¥ JIyHbl BapbupoBaioch OT 13 10 54 B 3aBUCUMOCTH OT MaccC 3apo/IbIIIeH,
HMCTOYHHUKOB IJIaHETE3UMAJICH U pacCMaTPUBAEMBbIX BPEMEH 3BOJIIOLIUH.
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BEPOJITHOCTU CTOJIKHOBEHMM C 3EMJIEM U JIVHOU TUIAHETE3UMAJIEN,
MUT'PUPOBABILNX U3-3A OPBUTHI MAPCA

HmaroBC.U.( TEOXUW PAH)

siipatov@hotmail.com Ten.: 8 (926) 379 28 10

RMMdzj Hs9 OdzdW dBdeteOyYdd § dzOdzj Isj L ddzOdzy 2 ¢ 7 4 dzdzj
té1r -~ 16. RMMdzjHtseo OdedWw dwIdcteOyYydd  dzOdzjlsj L d dz3Odzj
N 1717-01279.

BeposiTHOCTH CTONKHOBEHM € 3emileil IUIaHeTe3uMaseil, MEepBOHAYAIbHO HAXOJIMBIIMXCA 3a
opburoii FOnurepa, paccuntannsie s 250 miuaHere3uMaliel, MOTYT OTJIMYATBCSA B JECATKH Pa3
JUIS pa3HBIX pacueToB C NPUMEPHO OJUHAKOBBIMU opOutamu. llpu paccMoTpeHUHM ThICSY
MJIaHETE3UMalIed  BEPOSTHOCTh CTOJIKHOBEHHUSI C€ 3eMJied IUIaHeTe3UMalld, TEePBOHAYAIBHO
HaxoauBIIelca B obmactu mexay 5 u 10 a.e. or ConHIa, MOKET B HECKOJBKO a3 MPEBBINIATH
2x10%. Ina o6mactu mexmy 20 u 40 a.e. or ConmHIa 3Ta BepoATHOCTh paBHsmack 10°. Jlna
IUIaHeTe3UMallel, TepBOHAYAIbHO HAXOJIMBIIUXCS B TI0SCE aCTEPOUIOB, BEPOSITHOCTH UX
CcTONKHOBeHHMi ¢ 3emneil 6puM B auanaszone 1074-102. OTHOIEHHE BEPOATHOCTEH CTOIKHOBEHHIA
paccMaTpuBaeMBbIX IUIaHETe3UMasied ¢ 3emiield K BEpOSITHOCTSAM HX CTOJKHOBeHHI ¢ JIyHoii
HaXO/JWJIOCh B OCHOBHOM B JMana3one ot 16 no 17.
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YMCJIEHHOCTB OKOJIO3EMHBIX OFBbEKTOB 11 ObPA3OBAHUE JIVHHBIX KPATEPOB
B TEYEHUE ITOCJIEAHEI'O MUJUIMAPIA JIET

HnatoBC.U.( T EOX U @@edrigcroBaEA.( T AW MCe¥riiopB.B.( AT PAH)
siipatov@hotmail.com Ten.: 8 (926) 379 28 10

[IpoBeneHo cpaBHEHHME KOJHMYECTBA JIYHHBIX KpaTepoB C AuaMeTpoM OompmmM 15 kM U €
BO3pacToM MeHbIIMM 1.1 Mipa. et B obnactu Oceanus Procellarum ¢ onieHkamu 4uciaa KpaTrepos,
C/IeJIaHHBIMU HA OCHOBE YHMCJIa OKOJO3EMHBIX OOBEKTOB M XapPAaKTEPHBIX BPEMEH, MPOMICAIINX JI0
UX CTOJKHOBeHMH ¢ JlyHol. Hamm oueHkn He NpOTHBOpEYAT YBEIUYEHHUIO KOJIMYECTBA
OKOJIO3EMHBIX OOBEKTOB IOCJE IMPEANOoIaraéMoro HEAABHEr0 KaTacTPO(PHUUECKOrO pa3pyIIeHHs
OO0JIBLIIOrO acTepoMJia INIABHOTO Mosica. TeM He MeHee, IIPU ydeTe pa3pyLieHHs] HEKOTOPBIX CTapbIX
KpaTepoB U U3MEHEHUH pacipesieleHusi OpOUT OKOJIO3EMHBIX OOBEKTOB CO BPEMEHEM, BO3MOXKHO,
YTO CpPE/IHEE YUCIIO OKOJIO3EMHBIX OOBEKTOB B TEUEHHUE TOCIEHEr0 MUJIMAPAA JIEeT ObUIO OJIM3KO K
UX COBPEMEHHOMY YHCITY.
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®A3bl CUCTEMBI Ca-Al-O ITPU P-T ITAPAMETPAX ITEPEXO/IHOM 30HbI 1 HIDKHE
MAHTUU: CUHTE3, OCOBEHHOCTHU KPUCTAJUVIMYECKUX CTPYKTVYP, U3OMOP®OU3M,
YPABHEHUME COCTOSAHUA

HUckpuna AB. ( 1 e o1 . MIh¥Bgopo AB. ( r e oo . MY , FEOXN PAH, na
CnuBak A.B. ( 3 M R BpkMun H.H., Mapuenko E.X. ( 1 e o071 . M I[oAyopoBuncKmii
JC.(baBapckuin FTeonmbampDYT)

grigoryeva_av888@mail.ru ten.89163395175

I SHHjJ Y CO: t1 AM170d@®Pdzls -~ 17

AJIOMUHATBI OTHOCATCSI K BO3MOXKHBIM KOHIIEHTPATOpaM ATFOMUHUS B YCIOBUSIX MEPEXOIHON 30HBI
u HwkHedl ManTuM 3emiu. K HuM otHocsaTcs Ca-amtoMuHATBl, B KOTOpPbIE MOTYT BXOJAUTH
pasnuuHbIe KaTHOHBI - Fe, Mg, Na , oka3pIBaronyue BIUsSHUEC Ha ()a30BbIC OTHOIICHUS B CHCTEME
CaO-Al0s. Tlpu 15 T'ma, 24 T'Tla u 1600°C Hamu Obutn cuHTe3upoBaHbl (hasel coctaBa CaAl2Os,
Ca2Als011 (monyuena Brepoic) u Ca(Al,Fe)20s. Bee usyuennsie ¢assi co crpexuomerpucii AB204
OTHOCSITCS K CTPYKTYpHOMY THITy Kanbiinodeppura. Briepsoie monyduennas dasza CarAlgO11 nmeer
TETParoHaJbHYI0 CHHIOHHUIO U MPOCTPAHCTBEHHYIO Ipymny P4>/mnm MeTtogoM MOHOKPHCTAIbHOM
PEHTTEHOBCKON Tu(pPaKIUU C HUCHOJIb30BAaHHEM CHHXPOTPOHHOTO H3Iy4YeHHsS OBLTH YTOYHEHBI
CTPYKTYPbl CHHTE3MpPOBaHHbIX (a3, a Takke u3ydeHa cxumaemocth ¢asbl Ca(AlFe)20s no
naBinenuii ~60['Tla. B sTom nmama3one mnaBneHuid ans He€ He ObUIM OOHApy>KeHBI (Da30BbIE
IpeBpalleHusl, HO ObLI 3aperucTpUpOBaH CIMHOBBIM Iepexoa s Jkene3a. B pesynbrarte
UCCIICIOBAHMI YIaI0Ch MOJYYUTh YpaBHEHHE cocTostHUs Ut coennnenus Ca(Al Fe)20a.
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MOJEJIMPOBAHUE COPBEIIMU CTPOHIIUSA HA BUPHECCUTE(d-MnO2) [TPU
I[TOBBIINEHHBIX TEMIIEPATYPAX

Kapacesa O.H., UBanosa JIL.U., Jlakmranos JI.3. M3 M P)AH
olga@iem.ac.ru, e +7(496) 5225854

C 1enbi0 MPOrHO3MPOBAHMS MHIPAIMM TOKCHUYHBIX BEIIECTB U PAJAMOHYKIUIOB B MPHPOIHBIX
BOJIaX MPOBECHBI HCCIICAOBAHUS COPOIIMOHHOTO B3aUMOICHCTBHS CTPOHIMS C OKCHJIOM MapraHiia,
KOTOPBIN HapsIly C OKCHJAMH KeJie3a IUPOKO PACcIIpOCTPAaHEH B OYBAX U OCAJIKAX.

Bnusnue pH, mOHHOI CHIIBI, COOTHOIICHHUS COPOAT/COPOCHT M TEMIIEPaTyphbl Ha COPOLINIO CTPOHIINS
OBLIO M3yYEHO C TTOMOIIBIO SKCIIEPUMEHTAIEHOTO METO/1a, MIPEICTABIISAIONIET0 o000 KOMOMHAITIIO
MOTEHIIMOMETPHYECKOTO KUCIOTHO-OCHOBHOTO TUTPOBAHMUS ITOBEPXHOCTH U JAHHBIX 110 a/1COPOINH
Metaiuia. OOpaboTKa SKCIEPUMEHTABHBIX JaHHBIX Oblla TPOBENEHAa C IMOMOUIBIO TPEXCIOWHOU
mozenu [19C, KoTopas NpUMEHUMa B Cllydae NEepEeMEHHONH MOHHOM CHIIBI M TTO3BOJIIET Pa3inyaTh
cnenu(uyecku W  HecrmenupUUecKn aacopOupoBaHHble HWOHBL  IIpemtoskeHHas MOJENb
B3aUMOJICHCTBHUSA CTPOHIIUS C TIOBEPXHOCTHIO OMPHECCUTA BKIIOYAeT BHYTpuchepHbie (>MnOHSr?*,
>MnOSr*, >MnOSrOH% u Bremmecoeprbie ([>MnO-Sr¥*]") mnoBepXHOCTHBIE KOMILIEKCHL.
CooTBeTCTBYIOIINE KOHCTAHTHI 00PAa30BaHMs ATUX MMOBEPXHOCTHBIX KOMIUICKCOB OBLTH pacCYUTaHbI
amst 25, 50 u 75°C. TlosmydeHHble pe3ysbTaThl MMOKA3bIBAIOT, YTO MPHUCYTCTBHE OupHeccuta (d-
MnO2) MOXeT urpath BaXKHYIO pPOJIb B PEryJIMPOBAaHMM KOHICHTpAMH SI MyTeM HPSMOM
azcopOoIuu.


mailto:olga@iem.ac.ru
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MOHOKPUCTAJUIbHBIIL  (Ga-, Ge)-COJEPXKALLMIT TOIIA3: BBLIPALLIUBAHUE,
MOP®OJIOTUSI U OCOBEHHOCTU PACIIPEJEJIEHUSI TIPUMECU TAJUIUS U
TEPMAHUS

KacII.C.(r e o Ar. Ml Y V3 M), Babuhiiknii B.C. ( 13 M R RyHiposckuii [1.10.
(r e o AT. Mp), Baauukas JI.B., Cerkosa T.B. ( 1 3 M R Héddrkposa B.A. (r € 0 AT.
MY WN3M),HekpdcoBAH.( MM PAH)

algizl 16@mail.ru, Ten. 8 (905) 7423369

BrepBble OCyIIECTBICHO BbIpallMBaHWE HAa 3aTPaBKy MOHOKPHCTAJUIOB TOIa3a, JOMUPOBaHHBIX
NPUMECBI0 TAJUIMS M TepMaHus. POCT KpPUCTAIIOB MPOBOIMIM THIAPOTEPMAIBHBIM METOJIOM
TEeMIIEpaTypHOrO Iiepenaga ¢ WCIOJIb30BAHUEM CIA0OIICIIOYHBIX (TOPUIHBIX PAaCTBOPOB MpPU
temneparype 600-650°C u gaBnennu 100 MlIla. Ilpumech rammms U repMaHus B BUJE UX OKCHIOB
HOMEIIANN Ha THO aBTOKJIABa B PaBHBIX MOJIBHBIX 0JIX. B pesynprare Obut momydeH Hapoct (Ga,
Ge)-conmepkamiero Tomasza TOJIIUHOM JJO 4 MM Ha OIHY CTOPOHY OT 3aTpaBKH.
PeHTreHOCTIeKTpaIbHBIM aHAJIM30M YCTAHOBJICHO, YTO PACIPEICICHUE Tallhs M TepPMaHus B
HApOCIIIEM CJIO€ UMEET Pe3KO HEePaBHOMEPHBIN XapakTep. MaKkCUMalbHOE 3aMEIICHUE KPEMHHS U
AIFOMUHHS YKa3aHHBIMH OJIEMEHTAMH IIPOMCXOAUT HAa TpaHHIE 3aTPAaBOYHOTO KpUCTAIUIA H
Hapocmero cios, focturas 25 mac.% GeO2 u 6 mac.% Ga203 COOTBETCTBEHHO.
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OCOBEHHOCTU ITPOLUECCA AMO®UBOJIM3AIINN B TABBPOUJIAX TUKIIIEO3EPCKOI'O
MACCHBA (110 SKCIIEPUMEHTAJIBHBIM JIAHHBIM)

KoBaabckass T.H., Bapaamos JI.A., IllanoBasoB I0.b. ( N3O M P Kétdapuukos A.P.
(UOM RKahuaua I.M.( MO M HP A
tatiana76@iem.ac.ru rem.: 8 (49652) 25857

B pabore skcnepuMeHTalIbHO HM3Y4Y€HO (hopMHpOBaHHE MIETOYHBIX aM(PHUOOJIIOBBIX KailM BOKpYT
3epeH KJIMHOIUPOKCEHA (JIHONCUA-TEeACHOEPTUTOBOIO COCTaBa), BCTPCUCHHBIX NPU H3YYCHUU
MUHEpaNbHBIX ocoOeHHocTel Tukimeo3epckoro MaccuBa. IIpoBefeHbl SKCIEPUMEHTHI €
pactBopamu KCI u KF konnentpanueit 0.5 M, 1M, 2M COOTBETCTBEHHO. B KaU€CTBE UCXOIHOTO
MaTepuaiga HUCIHOJb30BaIUCh rab0po maccuBa JlykkynaiicBaapa, IIOCKOJIIBKY OHH MEHEe
MTOJIBEPKCHBI BTOPUYHBIM M3MECHECHHSIM, B OTJIMUME OT Tukiieo3epckoro maccuBa. COOTHOIICHHE
HaBecka/ (mroun cocraBmsio 10/1 mo macce. [nurenbHOCTh OMbITOB cocTaBisia 10 CyTOK.
Cuauana peaknuoHHas cMech HarpeBamack 10 1100°C wu 3amaBasiock naBieHue 3kOap,
BBIIEpKMBAJIaCh MPHU ATHX MapaMmeTrpax B TeyeHue | yaca, 3aTeM MPOUCXOIIIO U300apuuecKoe
oxnaxnaenue 1o 850°C, mamBieHue OCTaBajoCh 3 KOAp € MOCIEAYIOUICH BBIICPXKKON MpH ITHX
napaMmerpax BblIepkka B TeueHue 10 cyrok. Bce ombIThl MPOBOAMIM B YCTaHOBKAaX BBICOKOTO
ra3oBOro JaBjieHus ¢ BHyrpeHHuM Harpesom Y BI'J[-10000. B onbitax ¢ konnentparein KCl u KF
1 M 6bun mony4deHsl amuOOINBI psiia mapracuT-katadopur, MO cocTaBy Hambosee OJIM3KHE K
MIPUPOTHBIM.
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CHUHTE3 AJUIAHUTA B IT'MIPOTEPMAJIbHBIX YCIIOBUAX

KoBaabckasi T.H., Xanun /I.A., Bapinamos I A., Kasmaun TM. ( UOM P AH)
tatiana76@iem.ac.ru rem.: 8 (49652) 25857

Haxonku ammanurta (Ce), B Tom umcine u Ga-comepskamiero, B cpactranud ¢ Ga snuaoToM B
pynonposiBieann TeikorinoBa (Ilonmsipablii  Ypan) CBUIACTENBCTBYET 00 WX OJHOBPEMEHHOM
oOpa3oBaHuu. ABTOpaMH cUHTep3upoBaH Ga — SMHUIOT B IIMPOKOM JUANa30HE COCTaBOB IMpHU
temreparype 500 °C u maBnenuu 5 xOap. B pabore sKcrmepuMEHTANBLHO H3y4eHO O0pa3oBaHHE
aJJITaHUTa B THAPOTEPMANBHBIX ycIOBUSAX. C 3TOM LeIbl0 ObUIM MPUTOTOBIEHBI CTEMXOMETPUUHBIE
CMECH QJJIaHUTOB pa3nuyHoro cocraBa — amianuta (Ce) m ammanmra (Y). 3areM cmecu
3arpyKajiuch B IJIATHHOBBIE aMIlyibl B cooTHomeHuu ¢uaroua/naBecka 1/10. B xauectBe duronna
KCII0JIH30BaJIaCh NUCTUUTMPOBAHHAS BOJA. OMBITHI MPOBOJIUINCH HA TA30BOM YCTAaHOBKE BBICOKOTO
NaBieHus JaBieHus ¢ BHyTpeHHUM HarpeBoM YBI'J[-10000 npu mapamerpax, aHaJOTHYHBIX
cunte3y Ga-snunora. EMUHCTBEHHBIM OTIMYHEM SBJSUIOCH TO, UTO mepen Beiaepkkoil nmpu 500 oC
U JaBiieHUU 5 kOap peaklMOHHas CMECh BBIACPKHBAIACh B TEUCHHE 3 4YACOB MPHU TeMIlepaType
1100 °C u nmaBienuu 5 x6ap. DTO HEOOXOAMMO JJISi TOMOTCHHU3AUU CMECH. 3aTe€M IPOHCXOIUIIO
nzobapuyeckoe oxnaxaenue 10 500 °C. JInuTenbHOCTh ONBITOB cocTaisiia 10 cyTok.


mailto:tatiana76@iem.ac.ru
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KPUCTAJUIOXUMHNYECKUE OCOBEHHOCTU Ga-PASHOBUIHOCTHU SITNAOTA
KoBaanckasn T.H., Bapaamos [I.A., KoreibunkoB A.P. (o) P A

YykanoB HB. ( NT1 X ® PKadipun I'M.( MO M P AH)
tatiana76@iem.ac.ru rem.: 8 (49652) 25857

C umenbl0 PpPEKOHCTPYKLMH  YCIOBUM  KpUCTANIM3AallMM  TaJUIMEBOIO  aHAJIOra  3IUA0Ta
CaAlGa(Siz012)(OH) u3 pya  THIKOTIOBCKOTO  30JI0TO-CYIb(GHUIHOTO PYAOMPOSIBICHUS HA
[TpunonspaomM Ypainie ObUT BIEPBBIC OCYIIECTBIEH CHHTE3 psla YCTOMYMBBIX NpH 3adaHHBIX P—T
ycnoBusix (temmneparypa 500 °C um gaBiaeHue 1 kOap) TBEpIBIX PACTBOPOB CEPHHM AIUIOT—
«raJIMeBbl  AnuAoT». OnpeneneHne XapaKTepUCTUK MPUPOAHBIX TaJJIMEBBIX AIUAOTOB HE
MIpeJICTaBIsIeTCs. BO3SMOXKHBIM B BUy MaJIoro pa3mepa 3epeH. s cuHTeTH4eckux (pa3 paccyuTaHbl
napaMmeTpsl 3jieMeHTapHoi siueiliku, cHATbL MK u pamanosckue (KP) cnekrtpsl. IlpoBeneno
CpaBHEHHE MOJIYYCHHBIX Pe3yJbTAaTOB C JAHHBIMH JJs MPUPOJIHBIX 3nuA0TOB. CHenaH BBIBOJA O
[IPEUMYIIECTBEHHOM BXOXIEHUM Traidsg B no3unuio M3, uTo mo3BojsieT paccMaTpuUBaTh
«TAJJTUEBBIA SMUIOT» KaK CaMOCTOSATENbHBIH MUHEPaNbHBIM BHA. OMNBITHI HPOBOAMUIUCH Ha
YCTaHOBKaX BBICOKOT'O Ta30BOT0 AaBiieHUs ¢ BHyTpeHHUM HarpesoM YBI'J[-10000 B miaTHHOBBIX
ammynax. JIns mpenoTBpameHns BoccTaHoBnenus Fe* mcnomb3osancs 6ydep MarHeTHT-TEMaTHT.
JUIMTeNnbHOCTh ONBITOB cocTaisiia oT 10 1o 14 cyrtok.
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SBOJIIOLMA MEJIMJIMTA B [TPOLUECCAX KPUCTAJUIN3ALIMN JIAPHUT-
HOPMATHBHBIX PACIIUIABOB, BJIM3KNX 10 COCTABY K KUMBEPJIMTAM.

KorapxkoJLH.( T EOXWN PAH)

Kogarko@geokhi.ru

t OBtSISO orf fsdzdzj dz0O ftod W ddzOdzmMtseots2 YHSHHJY-CJ] I tets
20180043

HccnenoBaHo BAMSIHUE pPA3IMYHBIX (DAKTOPOB, OMPEACISIONIUX COCTAaB TBEPIBIX PACTBOPOB
MEIWJINTAa W JUMHUTHPYIOIIMX €ro KpPHUCTaUIM3allhI0 W3 MarMaTH4eCcKOro paciuiaBa. BbIBOJBI
OCHOBaHbl Ha AaHAJIM3€ OHKCIEPUMEHTAIbHO HM3YUYCHHBIX PABHOBECHBIX Nap MEJIUJIUT-PAcIlIaB.
Hcxonnple maHHBIC BKIIIOYAOT 38 OPUTHHAIBHBIX B 32 ONyOJIMKOBAaHHBIX aHanu3a. [lokazaHo, 4ToO
MEJUINTBl MOTYT KPUCTAJUTM30BaThCA B OUYEHBb IIMPOKOM IO COCTaBY JAWaria3oHE pacIuiaBoB, MPHU
STOM KOHLIEHTPALIUS HA OJHOTO U3 COCTABJISIOMIUX MEIUIUT JIEMEHTOB HE SBIISCTCS KPUTUUECKOM.
HeoOxomuMoe yciaoBHe Ui KPHCTAUIM3AIMHA 3TOTO MUHEpalla — MPUCYTCTBUE HOPMATHBHOTO
HedennHa B paciuiaBe. CocTaB TBEPAOrO pacTBOpa OIMpEAENseTcs B MEPBYID Ouepellb COCTaBOM
COCYIIECTBYIOIIETO paciuiaBa. JlaBiieHue, Temneparypa U OKHUCIUTEIbHBIA MOTEHIIUAN KUCIOPO/Ia
OKa3bIBaIOT 3HAYMUTEIbHO MEHBIIEE BIUSHUE. YCTAaHOBIEHO, YTO MPHU KPUCTAJUIM3AIMH MEIHINTA
OCTaTOYHBIH paciuiaB Bcerna Oyner oboramarbes Na, Al u Fe, nanporus Ca Oyner ynansthes U3
pacmaBa. Koaddunuent pacnpenenenus Mg > 1, noka B pacruase < 12% MgO u < 1 B 6onee
MarHe3HalibHbIX paciijiaBax. MarHmeBoe YWCIO0 MEJUJIWTa BCErJa BBIIIE, YeM B paciliaBe, a
KO3 (UILIMEHT armauTHOCTU HHUXE, €ClU ATOT Mokazarenb ais mocieanero < 0,65 u HaoO0OpOT.
[lokazano, 4TO COCTaB MEJIWJIWTAa W JUANA30H €ro H3MEHEHUsS MOXKET OBITh WHIUKATOPOM
M3MEHEHHUS YIbTPAIETIOYHOW MarMbl B IPOIIECCE IBOTIOIHH.
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MUHEPAJIOTUYECKUE XAPAKTEPUCTUKUN AJIMA3A C TJIYBOKOI'O T'OPM30OHTA
TPYBKHU «YJJAYHAS»

Konoroposa /1.B., Kpuyauna I'.}O., T'apanun BK. ( 1 e o1 . MIQoY )
diana-96perm@mail.ru tem.: 8(916)8553556

Tpybka VYpaunast siBasercs OAHOM W3 TUNUYHBIX TpyOok SAIl m orpaboraHa 10 HHKHHUX
TOPU30HTOB, CIJICJIOBATEIIEHO M3YYCHHWE M COIOCTABJICHHE alMa30B C HIDKHMX TOPH30HTOB, JAcCT
BO3MOXKHOCTh IIPOTHO3UPOBATh N3MEHEHNE KAQUueCTBEHHBIX XapaKTEPUCTHK KPUCTAIOB Ha HUYKHUX
TOpU30HTaX TPYOOK, MOJOOHBIX Y JaYHOI.

Nzyuennas npoba 2018 r. orobpana MeTonoM MexaHM4ecKoro kBaproBaHus. O0bem mpoOsr 550
Kapat (2423 KpHCTAJUIOB) ABYM Pa3MEPHO-BECOBBIM I'PYIIIaM: Macca OAHOTO KpPHCTa/lula B MEPBOM
rpynme cocrasiser 0,30-0,45 kapar, Bo Bropoit — 0,10-0,15 kapar.

C yBenuueHHEM TIyOMHBI OTPAaOOTKH TPYOKH YBEIMYHMBACTCA COJEP)KAHWE KPHCTAJUIOB anMasa
nepexoTHbIX (OPM U JIOJICKAdIPOUIOB, & TAK K€ CHU)KECHHE J0JIM HEPACTBOPEHHBIX OKTAdIPOB. JTO
TOBOPUT O Oo0Jiee WHTEHCHMBHOM BO3JCHCTBUH MPOIECCOB OKUCIUTEIBHOTO CIIa)KHBAIOLIETO
pacTBOpEHHUSL.

Pe3koe npeobiaaganne KOPUYHEBBIX KPHCTAJUIOB, TOBOPUT O MHTEHCHBHOM ITPOSIBIICHHH ITPOIIECCOB
actudeckoir nedopmanmu. Takke yBeTUUSHHE JOJIM JKEITBIX alMa30B, YTO KOPPEIHPYET ¢
YBEJIMYECHUEM CTPYKTYPHOIH MPUMECH a30Ta.
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KOJIMYECTBEHHOE  OIIPEJAEJIEHME BEPMUKVYJIMTA B IIOYBE METOAOM
OUKCALIMU Cs, MEUEHHOI'O PAJIMOAKTHUBHbBIM M30TOITOM

Konomnesa U. B.(F E O X N )P3AdkikaitioBa A.A.(BHN NP A D
konopleva@geokhi.ru ren.: +7(499)137 5949

B Hactosiiiiee Bpemsi BaxkHelIass 0COOCHHOCTh MOYBOOOPa30BaHUS - BO3/CHCTBHE YEIOBEKAa Ha
€CTEeCTBEHHBII TI0YBOOOPA30BATENbHBIN Mpolecc. VHTEHCHMBHOE BEJCHHE arporpou3BOICTBA
MPUBONT K YCUJICHHUIO MTPOIICCCOB BBIBETPUBAHUS M TPAHC(HOPMALIUU TOYBEHHBIX MUHEPATIOB. [1Jis
MOHHUTOPHUHTA TLIOJOPOIHSI MaXOTHBIX TOYB BO3SHUKAET HEOOXOJMMOCTh M3YYEHHUS] HHTEHCHBHOCTH
ATHX TPOIIECCOB, TaK KaK MHHEpalibHAsI TOHKOIUCIIEPCHAsT (PAKIIKs [TOYB BO MHOTOM OIPEIEIIsIeT
CIIOCOOHOCTh TOYB OOECIEYMBATh PACTCHUs DSJeMCHTaMH muTaHus. Llenb wuccienoBaHus -
pa3paboTKa 3KCIPECC-METO/a OICHKH COJCPXKAHHWS B IOYBE BEPMHUKYJIHTA, SIBIIAIOLICTOCS
MPOJAYKTOM BBIBETPHBAHHS BTOPHUYHBIX MHHEPAJIOB THIA WUIUTA. B OCHOBY NpEIIOKEHHOTO
METOAa IMOJIOKEHBI  CrelupUIEeCKUe COpOIMOHHBIE CBOWCTBA BEPMHKYJIMTA - BBICOKas
CEJICKTUBHOCTh W CHOCOOHOCTh K HEOOMEHHOMY TIOIJIONMIEHHIO ((pUKCAIMK) B MEKITAKETHBIX
HO3UIMAX OJHO3APSIHBIX KATHOHOB C HU3KOM sHepruei ruaparamuu: K', NHs", Rb*, Cs™.
I[Tpouenypa BKIOYaeT cebs MPOIECC HAChINEHUs 00pasia mouBbl noHamu Cs®, comepikalquM B
KauecTBe MeTKM —'Cs, ¢ TOCIEeIyIoIUM BhIEpKHBaHHeM obOpasma npu 110 C. Tlocne
BBICYLIMBaHUS 00pasna oOMenHbii Cs 3aMemancs Ha voHbl NH4™ M (pUKCHpOBaHHBIM BHYTpH
KpucTauinueckoit pemeTku Cs onpenessicss ¢CIeKTPOMETPUUIECKUM METOJOM [0 aKTHBHOCTHU
137Cs. Coneprxanye BepMHUKYIHTA PACCUMTHIBAIN M3 OTHOMIEHHS KoimdecTBa (ukcupoBanuoro Cs
(Mr-3xB/100 1) K emrocTH katonHoro oomena (EKO) BepmukymnuTa.
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NCCIIEAOBAHUE YT'JIEBOAOPOJOB-BMOMAPKEPOB BUOHE®TH, [IOJIYYEHHOU
ITYTEM TEPMOTU/IPOJIN3A BMOMACCHI HMAHOBAKTEPUU Arthrospiraplatensis
(Spiruling)

Konomnnesa U. B., CeBactbsinoB B.C. (T EOX UV )PTRidruna TA.MHBWN B AH
konopleva@geokhi.ru ten.: +7(499)137 5949

Pabota nocasiieHa n3y4eHUI0 reHe3rnca HeTenposBICHUM KalbJaephl BIK. Y30H. CunTaercs, 4Tto
ruapoTepMalibHass HEePTh MOXKET O0Opa30oBBIBATHCS B pe3ylbTaTe TpaHCHOPMAIUU KUBOTO
BELIECTBA, MPOXOAIICH B YCIOBHIX arpeCCUBHOM cpeibl U MOBBIIMICHHBIX TeMIeparyp. bonbiryio
JOJII0 CpeI MHKPOOPTaHM3MOB, OOWUTAIONIMX B TEPMAJIbHBIX BOJAX KajbJCPhl, COCTABISAIOT
tepMounpHbie nHaHoOakTepun. Llenpio naHHONW paboThl OBLIO OIpenereHHe YIIIEBOAOPOI0B-
OomomapkepoB B OmoHedTH, oOpasyrolielcs B pe3ylbTaTe TEPMOTHUAPOJIA3A ITMAHOOAKTEPHUH.
Oo6bekToM Hcciea0Banus Obla cyxas ouomacca Arthrospira platensis (Spiruling seipamernsas B
dotobuopeakTope Ha cpene 3appyka. TepMOTHIPOIN3 MPOBOAMICS B TUTAHOBBIX KalcCylax Mpu
300°C B Teyenue 3 cyTok B Tpex cpenax: Ar + neaspupoBaHHas Bojaa, Ar + Boja, HacChIIIEHHAs
H»S, u Boga + Bo3myx. Bo Becex 3-X cpemax COOTHOIICHWE MaJBTEHOB K ac(albTeHaM B COCTaBe
noyiyueHHoW OuoHepTH coctaBmsuio 1,5 : 1. ManbTeHsl cogepXand B OCHOBHOM IOJISIPHBIE
COEIMHEHUS], HACBIIICHHBIC YTJIEBOJOPOIBI COCTABISLIN Bcero 2-3%. Bo (pakuuu HachIEHHBIX
YIJIEBOJIOPOIOB  OOHAPY)KEHBI AJIKaHbl HOPMAJIbHOTO © H30-cTpoeHus. Cpeau dzankaHoB
UACHTU(UIMPOBAHBI YIIIeBOA0poabl coctaBa Ci13-Cs3, 3 HUX MakCHUMajibHYIO noito, 80-87% ot
CYMMapHOTO cojepskanus, coctaBisul 0ZC17. Cpenu u3onpeHou10B joMuHupoBan Ph. OtHorieHue
Pr/Ph=0,06 B cpemax Ar, Ar u H2S, Pr/Ph=0,10 B cpene Bo3myxa.
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KBAPILI-KAJIMIIIIAT [TOP®UPHBI CAJIMUHCKOI'O BATOJIUTA: COCTABBI
POJOHAYAJIBHBIX PACIIJTABOB 110 JAHHBIM PACIIUIABHBIX BKJIIOYEHHUM B
MUHEPAJIAX (ITPEABAPUTEJIBHBIE IAHHBIE)

KonbimeB A AT EOX U PAH, VPgchk ARMAAHocoBaM.O.( TEOXUN PAH)
icelopa@gmail.com, aleks7975@yandex.ru, masha_anosova@mail.ru
t OBBISO ftSHHjteY OdzO -@68Qdz0tEdgs t AAR: 18

AHOPTO3UT-PAaKUBUTPAHUTHBIE KOMILJIEKCHI MOPOJ SBJISIOTCS BU3UTHOM KapTOYKOM MPOTEpPO30s,
OCHOBHOM uX 00béM Obul chopmMupoBaH B JAuamazoHe 2-1 wipa  JeT  Hazan.
CanmuHckuil 6atonut pacnosoxkeH B FOxHoi Kapenuu Ha cThike Kapenbckoro kpatoHa v KOpbl
CBeko(eHCKOTO BPEMEHH, BpEMsI BOSHUKHOBEHUS 110 JTUTEPATYPHBIM AaHHBIM 1547-1530 muH. net
(Neymark et. al., 1994; Amelin et al., 1997).

HammM konexkTuBOM B mpenenax OaToinuTa ObUIM OOHAapyKEeHbl OpEeKYMH C KBapIl-KaJTUIIIAT
nophupoBsiM 1ieMeHToM. U-Ph METOIOM M0 BBIJCICHHBIM M3 HUX IIMPKOHAM YCTAaHOBJICHO BpEMS
ux Bo3HukHOBeHus 1541,1 +/- 9,4 muu., CKBO 1,7, 4T0 COOTBETCTBYET BPEMEHHOMY TUANa30HY
cTaHOBJICHUST OaTonuTa. L{MpKOHBI, KBAapIl U IMOJEBBIC MIMNATHI COAEPKAT PACIUIABHBIC CUJIMKATHBIC
BKJIFOUEHUS.

B nannoit paGoTe MpuBOASATCS JaHHBIE O COCTaBaX JTHUX BKIIOUECHUN TMOJYYCHHBIX MPHU MOMOIIU
MetooB RSMA u SIMS. [Ins onpenenenus KOHIEHTPAUM JETyYMX KOMIIOHEHTOB B 3aKAJIOYHOM
CTEKJIC, a TAKXe TeMIepaTyp M XapakTepa HUX TOMOTCHH3allUU MPOBOJWIICA IMPEABAPUTEIHHBIN
nporpes BkimoueHuit Ha YBI'Z110000 (MUOM PAH).
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YPABHEHME J1J151 BBIUUCJIEHUSA Fe**/Fe?* B PAJTY CUJIMKATHBIX PACITJIABOB OT
KOMATHHNTOBLBIX BA3AJIBTOB 10 JALIUTOB

Kontes-/[BopuuxoB E.B. ( 1 e o171 . MIthBHukoB I.A.( I e o1 . MIQY )
ekoptev@geol.msu.ru ren.: 8 (915) 168 74 39

B nenmaBueit myOnmukanuu A.A.bopucoBa ¢ coaBTopamMu Obul HpuBEAEH Hambosiee TONHBIA Ha
CErofHs >JIEKTPOHHEI OaHK SKCHEPMMEHTANBHBIX JAHHBIX, XapakTepmsytommii Fe'/Fe?*
CHJIMKATHBIX PACIUIaBaX HIMPOKOTO CIIEKTpa COCTaBOB (435 3KCIIEPUMEHTOB) M MPEIOKEeHA HOBas
dbopma aunetinoro ornocurenbHO Ig(XFeO s/ XFeO) ypaBHeHus 11 pac4éra 3TOr0 OTHOIICHHS:

Ig(XFeq.S/XFeO) = kig fq H/T @ dX dy X0 Xaq oit Xso Xugd 1)
Mb1 cokpatiiii BEIOOPKY 10 370 SKCIIEPUMEHTOB, OIPAHUYUB €€ COCTaBaMK 0A3UTOB HOPMAJILHOIO
psizia, ¥ IMOy4YrIn KO3 (UIMEHTH ONTHMHU3AINEH CTEMEHHOTO YPaBHEHHS:

XFeq.s / X;:eo — 10k|9 fo, tWT 8 d X din X0, oy Gitg Xsio Xvgo (2)

Ypasnenue (2) Bocripoussonut Fe**/Fe?* B skcrepuMeHTaNbHBIX PaciiaBax 3aMeTHO JIydllle, YeM
ypasrenue (1). B nnanasone orHomenmid Xpog / Xpo 0T 0 10 2.6 ¢ BepostHOCTBIO 95%
pacu€THOE OTHOLIEHHE (OPM XKejle3a OTIUYACTCS OT HEU3BECTHOIO MCTUHHOIO HAa BEJIIMYMHY, HE
npespimatomyto +£0.02. B oGmactu 0Gosee BBICOKMX OTHOIIEHMH JOBEPUTENBHBIA HMHTEpBAl
TNIOCTENEHHO PacTéT, pocturas Benuunnsl +0.08 npyu otHOWeEHNH Xpo [ Xpoo paBHOM 7.
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ABI'MTOBBIN JIMKBUJTY CHBIA TEPMOBAPOMETP JIJISI JIMATIA30HA COCTABOB
PACIINIABOB OT MAT'HE3UAJIBHBIX BA3UTOB J10 JIMITAPHUTOB.

Konrtes-/[Bopuukos E.B., berukos I.A. ( 1 e o . MIdY )
ekoptev@geol.msu.ru ren.: 8 (915) 168 74 39

N3 6a3pr nanasix MTHOOPEKC Obuin u3BiedYeHbl pe3yabTaThl 519 «CyxXux» 3aKalO4HBIX OMBITOB
(u3 Hux 136 BhICOKOOAPHBIX 710 25 KOap), XapaKTepPU3YIOIIKUX COCTaBbl COCYIIECTBYIOIINX aBIUTOB
u pacmiaBoB. CocraBbl aBrHTOB ObLIH mMepecuntadbl Ha 10 muuanoB: MgSiOsz (En — sHcratur),
FeSiO3 (Fs — deppocuut), CaSiOs (W0 — Bomtacronut), FeAIOs (FeAl — deppan), AIAIOz (AlAI
— anai), NaosAlosSiO3 (NAISI — nancu), NaosAlosTiO3 (NAITI — wantu), MgTiO3 (MgTi — martn),
MnSiOsz (Rdn — pomonur), CrSiOs (CrSiO3 — XpoMIHpPOKCEH). ABIHUTOBBIA JTMKBHIYCHBIH
TepMobapoMeTp npejcTaBiseT cucremy u3 10 ypaBHeHuid, Hanpumep, i En:

X =exp(A/T #P/T B DBigf AWNX I Inbg), (1)
rae [ — AaBieHue B kbOap, U — abcostoTHasi TemIeparypa, f02 — JeTy4ecTb Kucioponaa, X —
MOJIbHAs JIOJIsI 1-0ro KOMIIOHEeHTa paciiaBa, ¢, b, D, Ji — ko3 ureHTsl IpH COOTBETCTBYIOLIHMX
MNEPpEMCHHBIX, .I — KOHCTAaHTa, a: — AKTUBHOCTH HCXOJHBIX KOMIIOHCHTOB B pacCIlJIaB€ COIJIAaCHO

JBYXPEETOUYHON MOJIEIIN CUIIMKATHOM XKUAKOCTH Huiibcena ¢ coaBropamu.

B mmamazone temmepatyp ot 1100 mo 1300° C c¢ BepositHOCTBIO 95% pacuéTHoe 3Ha4YeHHE
TEMIIEpPATypbl JIMKBUAYCA aBTUTA OTIMYAETCS OT HEU3BECTHOTO MCTUHHOTO Ha BEJIUYMHY, HE
MPEBBILIAIONIYIO 5 TPalyCcoB.
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TIJTATMOKJIA30BBIN JIMKBUY CHbI TEPMOBEAPOMETP JIJ151 IUAIIA3OHA
COCTABOB PACIINTABOB OT MAT'HE3WAJIbHBIX BA3UTOB 10 JALIUTOB.

Kontes-/[BopuuxoB E.B. ( 1 e o171 . MIthBHukoB I.A.( I e o1 . MIQY )
ekoptev@geol.msu.ru ren.: 8 (915) 168 74 39

N3 6a3pr nanusix MTHOOPEKC Obuin M3BIEYEHBI pe3ylbTaThl 628 «CyXHX» 3aKaJIOYHBIX OIBITOB
(3 Hux 77 BBICOKOOAPHBIX 10 15 KOap), XapaKTepH3YyIOUIUX COCTaBbl COCYIIECTBYIOIIMX
IUIaTMOKIIa30B M paciuiaBoB. COCTaBbl IUIArMOKIA30B OBUIM NEpeCYMTaHbl HA S5 MUHAJIOB!
CaAl;Si>0Og (An — anoptut), NaAlSisOg (Ab — ansbut), KAISizOg (Or — oprokinasz), MgAl2Si>Os
(MgAn — wmarunanoptur), NaFeSizOs (AbFe — amsOurdeppo). Ilnarnokina3oBblid JTUKBUIYCHBIN
TepMOOapOMETP MPEICTABISICT CUCTEMY U3 5 ypaBHEHHH, HarIpuMep, A An:

X" =exp(AIT %P/T B DBlgf AWX I, 2ink, 2ing), (1)
rae { — maBineHwe B kOap, U — abconroTHas Temmeparypa, fo2 — JIETy4ecTh Kucioponaa, Xi —
MOJIbHAs JTOJIS i-0r0 KOMITOHEHTa paciuiasa, ¢, b, D, Ji — ko3 UIIUeHTBI TIPH COOTBETCTBYIOIIUX

MEPEMCHHBIX, l - KOHCTAaHTa, a: — AKTUBHOCTH HCXOJHBIX KOMIIOHCHTOB B pacCIlJIaB€ COIJIAaCHO

JBYXPEETOUYHON MOJIENIN CUIIMKATHOM XKUAKOCTH Huiibcena ¢ coaBropamu.

B mmamazone temmepatyp ot 1050 mo 1300° C c¢ BeposiTHOCTBIO 95% pacuéTHoe 3Ha4YeHHE
TEeMIIepaTyphl JIMKBHUIYCA TUIATMOKIIA3a OTJIMYAETCA OT HEM3BECTHOTO MCTUHHOTO HA BEIIMYMHY, HE
npesblaronyro +1.25 rpagyca.
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MOJIEJIMPOBAHUE  ®A30BOM JUATPAMMSBI  30JIOTO-CEPEEPO-TEJUIVP IO
OKCIIEPUMEHTAJIBHBIM TEMPOAMHAMUWYECKUM JAHHBIM ®A3 U TBEPAbLIX
PACTBOPOB

Kopenanos S1.U., Ocaquuit EI. ( OM P AH)
yakoff@iem.ac.ru temn.: 8 (496) 52 2 58 42

Ha ocHOBe 3KkcnepUMEHTaNbHBIX JIaHHBIX, MOJIYYEHHBIX aBTOPAMHM U KOJUIEKTHBOM J1a0OpaTOpUU
BBICOKOTEMIIEpaTypHO# anekTpoxumun UOM PAH, Obiia moctpoena TpoitHas ¢a3oBas quarpaMma
Ag-Au-Te. Jlna MonpenupoBaHusi ObUIM HCIOJB30BAHBI TEPMOJIMHAMHYECKHE JaHHbIC s
CUHTETHYECKUX aHajmoroB MuHepanoB: Ag.Te (reccut), AgsTes (wtrouur), AgsAuTe;
(FOten6oraaparut), AuTe; (kanaBeput), AGAUTEs (cuimbBaHUT) U TBEpAOTO pacTBopa Ag-Au.
MopenupoBanue (mporpamma TERNAPI, maGoparopusi XUMHYECKONW  TEPMOAMHAMUKH
xumuueckoro dakyiaprera MI'Y um. JlomoHOCOBa)) moka3ano, BO3MOKHOCTh UCIIOJIb30BAHUS TPEX-
MUHEPAJIBHBIX [apareéHe3UCOB B KAYECTBE N€OTEPMOMETpA JJIs XaIbKOT€HUIHBIX MECTOPOXKICHHUM
cepebpa u 30I10Ta.
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BJIMSHUE COCTABA ®JIIOUJA (HF+HCI) HA IIOBEAEHUE Ta, Nb ITP1 PACTBOPEHUUA
I[MNUPOXJIOPA 1 TAHTAJIUTA (T =300°C, P = 100 MIla, BY®EP Co-CoO)

Kop:xkunckas B.C., M3 M P)AH
vkor@iem.ac.ru, dakc: 8(496 52)44425, ten.: 8(496) 5225861
t OBtSISO orf f sdzdzj dzO fted Y BHHJtY ] f tc®F0BIOIRG'

[IpoBeneHbl  SKCHEPUMEHTANbHBIE  HCCIENOBAaHUS HW3YYEHHUS PACTBOPUMOCTH  IPUPOJHBIX
muHepaiioB nupoxiiopa (Ca,Na)2(Nb,Ta)206(0O,0H) u tanTamura (Mn,Fe)(Nb,Ta).0s B cMemanHbIX
dmongax (HF+HCI) mpu T = 300°C, P = 100 MIla B npucyrcTBuu Kuciopoanoro oydepa Co-
Co0O. OmnbIThl TPOBOIMINCH HA THUAPOTEPMATILHON YCTaHOBKE BBICOKOTO JIaBJICHUS B 3aBAPEHHBIX
IUIATUHOBBIX MPOOMpKaxX ¢ MPUMEHEHHEM aMIyJbHOM METOAMKHU. 3aKallOYHbI pPacTBOP
anamsupoBasin ICP/MS u ICP/AES (mMacc-cnekTpanbHbBI U aTOMHO-DMHCCHOHHBIN) METOIaMH, a
TBEPAYIO HABECKYy - pEHTreHo(hazoBbIM U MHKPO3OHIOBBIM MeTOJaMU aHanu3a. McxomHas
koHueHTpauus HF nsmensnaces ot 0.01m no 2 m, a konuentpauus HCl octaBanack NOCTOSIHHON U
cocraisa 0.5 m. [lonyueHHble JaHHBIE TO3BOJIUIIN OLIEHUTH PABHOBECHBIE COAECpXKAHUS HUOOUS U
tanTana B pacrBopax (HF+HCI) npu BeiOpannbsix napamerpax. [IpoBeeHo cpaBHEHHE COEPKAHUS
TaHTaja ¥ HUOOMs JuIs nrpoxsiopa u TantanuTa B uncteix HF, HCl u (HF+0.5m HCI) pactBopax.

{11
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OU3NKO-XUMNYECKOE MOJEJIMPOBAHUE HIEJIOUHO-CUJIMKATHbBIX PACITJIABOB

Koposea OH. ( NHCcTUTYT MWUHEeEpPasn Gewuckuy BA ( AANWM) CO
Tynuubin AA. ( Mp T YTIC)

olgankoroleva@gmail.com

t OB® o' f sdzdgj d&z20 ftcd  SHH j-@000f9. ctcOdzls©O t AAR

bunapusie Li2O-SiO2, Na,0O-Si0;, K;0-SiO2 u tpexkommonentHas LioO-K;0-SiO; cuinmukarHbie
CTEKJIAa W PacCIUIaBbl OBLIM KCCIIEIOBaHBI METOAOM TEpMOJIMHAMUYECKOro MojenupoBaHus Ha [TK
«Cenektop». JlJis 3TOro NMpHMEHsJIAaCh COTJIaCOBaHHAs 0a3a JAHHBIX, MOJydYeHHas B Pe3yJIbTare
KPUTHYECKOTO OTOOpa M COTJIACOBaHUS M3BECTHBIX T/J XapaKTEPHUCTUK M OLCHKH HEM3yYCHHBIX
paHee. B criucok BO3MOKHBIX KOMIIOHEHT CHIIMKATHBIX cUCTeM BKjIroUanuch M3SiOsz, 0.5M;Si20s,
MsSiOs4 u 0.5MsSi207, rne M = Li, Na, K, tepmonunamuueckie (QyHKIUU KOTOPBIX MPUHSTHI
PaBHBIMH TEPMOAMHAMHYECKHM (GYHKIHAM KPEMHEKHCIOPOAHBIX TerpasapoB Q° — Q°.
Crpykrypnas emununa Q% xapakrepusyercs TepMoaMHAMHYeCKUMM (GyHKIHAME uncToro SiOa.
JIns TEpMOIMHAMHYECKOIO MOJEIMPOBaHUs moauienodnoi cucrembl LioO-K20-SiOz Obutn
BbiOpanbl coctaBel 33(Li, K)20-67Si02, 40(Li, K)20-60Si02 u 50(Li, K)20-50SiO.. Bsiio
[MOKa3aHO, 4YTO HamOojiee SAPKO HECTATHCTUYCCKOE PACIPEICICHHE BBIPAKECHO IIPU PaBHBIX
COJICp)KAaHUSAX  JBYX IIEJIOYHBIX KATHOHOB B  CHJIUKATHBIX cTekiax. Kpome  ToroO,
AKCICPUMEHTAJIbHBIC JaHHBIC, IOJIydeHHbIE U3 crekrpockonuu KP crekonm u  pacruiaBoB
MIEIOYHOCHIIMKATHBIX CHCTEM, COMOCTABIILIUCH C Pe3yJbTaTaMH MOJCIHPOBAHUS, YTO TTO3BOJIUIIO
OIPEACIUTh KPUTEPUH IIPUMEHUMOCTH MOJICIICH.

PAH)

18


mailto:olgankoroleva@gmail.com

BECOMIII - 084
NCCIEJOBAHMUE ITPOLECCOB AETMIPATALIMN BOBbEPUTA 11 KOBJIOPCKUTA

KocoBa I.A. (X 1 M-T M), Ypunenko 10./1., MeabuakoBa JI.B. (r e o ;. M Y
dakosova@gmail.com tein.: 8 (495) 939 13 49

Uzyuensr 600bepur MQ3[POs]2:8H20 u koBmopckur MQ2[PO4](OH)-3H,0 wu3 Kosmopckoro
kapbonarutoBoro maccuBa (Poccus). MccienmoBaHue TEpMHUYECKOTO TOBEJICHHS IPOBEICHO Ha
tepmoBecax «NETZSCH TG 209 Fl» no v=1200 K. B untepBane 340-510 K mortepss macchl
000beputa cocraBusieT ~31.2% (ymanenune oxono 7 H20), mpu 510-980 K — eme ~4.7% (omna
monekyna H20). Jleruaparaiiusi KOBIOPCKUTA MMPOUCXOUT B YETHIPE ATara: 1-blif dTam B UHTEpBaJIe
465-550 K ¢ morepeii maccol ~15.8% (ymanenue ~2 Moiekyn Bojsl), 2-oi dtam (550-730 K) ¢
notepeit Maccol 4.6%, 3-uii atan (730-810 K) ¢ morepeit ~4.1% macchl u 4-biit aTan (810-1140 K)
OTHOCUTCSI K YyJaJleHHIO OCTaTkoB Boabl (~3.8%). H3MmepeHue sHTanpnuil Jerujparanuu
BbINONHEHO Ha nuddepennuansHom ckanupytouiem kainopumerpe «NETZSCH DSC 204 Fl1»x.
TemmoBoit 3ddext 1-ro srama geruaparauu O000beputa cocrapiser 447 x/Dx/mons. Tpu
SHIOTEPMHUUECKUX IPPEKTA, CBI3aHHBIX C JIETUpaTalliell KOBIOPCKHUTA, MTOJIYYHUIUCh PABHBIMU: 95
kJ[x/Monb (yaaieHne KpUCTAIUIM3AIMOHHON M YaCTHYHO KOHCTUTYIIMOHHOW BOJBI); 42 KJ[k/MOh
(ynaneHue KpUCTAJUIM3AlIMOHHOW M OCTAaBIICHCS KOHCTUTYHMOHHOW Bogbl); 11  kJ[k/Moib
(ynaneHue KpuCTaUIU3aI[MOHHON BOJIBI).
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OKCIIEPUMEHTAJIBHBIE ~ UCCJIENOBAHMA  CHUCTEMBI  ITEPUJOTHUT-BA3AJIBT-
(K, NA)2CO3-H20 ITPU P =4 TTIA, T =1400°C: ®A30BbIM COCTAB U KPUTUYECKHUE
COOTHOLIEHNWA MEXAY PACIINIABOM U ®JITONOM.

Koctiok A.B., I'op6aues H.C., Cyaranos /I.M., HekpacoB AH. M1 O M P)AH
nastya@iem.ac.ru gor@iem.ac.ru
lted BHHjtYC)] cCBO@EOBOIOAAR 17

@a30Bble U KPUTHYECKUE COOTHOUICHUS HM3YYCHBI SKCIEPUMEHTAJIBHO B CUCTEME MEPUIOTHT-
6azanpT-(K, Na)2CO3-H20  —  skcmepuMeHTanbHOM  MOJEIH  MaAHTHHHOIO — pe3epByapa C
NPOTOJMTAMH  CyOQyLMpPOBaHHOW OKeaHWyeckod kopbl mpu U =1400°C, { =4 [ITla.
Hcnonp3oBanack MHOTOaMITyJibHasi MeToauka ¢ Pt-mepumoruroBoit ammynoi. CrenuanbHO
NPUTOTOBJICHHAS] TICPUIOTUTOBASI aMITyJjla, 3allOJHEHHAss MCXOHOM muxTor (6asansT (80 Mmac.%),
Na2COs3 u K2CO3 (10 mac.%), muctminupoBanHas H2O (10 mac.%)) nomemanacs B Pt ammyny,
KOTOpasi TepPMETHUYECKH 3aBapuBajiach. [IpOAYKTHI SKCIIEPHUMEHTOB HM3YYaJHCh HAa MHUKPO30HJE.
OOpa3npl  uUMenu 30HAIbHOE cTpoeHHe. (OCOOCHHOCTH TEKCTyphl H  (pa30BOr0  cOCTaBa
CBHJIETEIICTBYIOT O JIOCTHIKCHUH KPUTHUECKUX COOTHOIICHHHA MEXIY PacIllaBOM U (DIIFOUOM.
HapyxHasi, mnepugoTHTOBas dYacTh HCXOAHOTOo oOpasma coctosuia w3 Ol Opx pecruta
JIC3MHTETPUPOBAHHON HEPHIOTUTOBOM amiyiibl, HoBooOpasoBanHbix Cpx K-Amf Phl u Al-Si
rmoOyneil. B pecture HaOMOJAIUMCh PEAKIIMOHHBIE COOTHOIICHUS C 3aMEUICHUSMHU THIIA
Ol — Opx« Cpx«— K-Amf  o0OycrnoBieHHbIC B3aMMOJICHCTBHEM c HAJKPUTUYECKUM
GronI0pacIuIaBOM M €r0 BBICOKOW XMMHYECKOH aKTUBHOCTHIO. BHYTpEHHSS 4acTh, B MCXOJHOM
o0pasie 3anmoJHeHHas! IUXTOW, COCTOsIIA U3 CIIPECCOBAHHOM CMECH MUKPOHHOTO pa3Mepa 4acTHUIl
CHJIUKATHOTO ¥ KapOoHATHOTO cocTtaBa. OcOOEHHOCTH TEKCTYpPhI M (Pa30BOro cocraBa 00pasioB Mpu
HAJIKPUTHYECKUX [ -U TMO3BOJISIOT CAETAaTh BBIBOA O 30HAIBHOM CTPOSHHH pE3epPBYapoB C
IPOTOJIUTAMH CYOyITUPOBAaHHON OKEaHUYECKOM KOPBHI.
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OKCIIEPUMEHTAJIBHBIE  UCCJIIEJJOBAHUA  PACTBOPUMOCTU ILIMPKOHA U
JIOITAPUTA B CUJIMKATHBIX PACIIVTABAX

Koreabuukos A.P., Kop:kunckas B.C., Cyk H.U., Bau K.B., Bupioc AA. (M3 M P)AH
kotelnik@iem.ac.ru; Ten. +7(496)52-25857

PacTBOpHMOCTh LIMPKOHA B ATIOMOCHIIMKaTHOM PACIUIaBe SKCIEPUMEHTAIBHO MCCIEI0BAIACH TIPU
T = 1000°C u P = 2 xbap B npucyrctBuu Boasl win pactBopa 1M KF. B ompiTax ucnosb3oBaiu
CHHTE3UPOBAaHHBI B THAPOTEPMAIBHBIX YCIOBUAX LUPKOH M TPEABAPUTEIBHO HAIJIABICHHBIE
QTFOMOCHJIMKATHBIE CTEKJIa ¢ pa3Hoi armamTHOCThIO (0T 0.81 mo 2.5). IlokazaHo, 4TO C pocTOM
ko3 dunmenta armautnoctu (K=(Na+K)/Al) pacruiaBa pacTBOpUMOCTb IIUPKOHA YBEJIMYHUBACTCS B
10 u Gonee pa3 (mpu MaKCUMaJbHOM armaMTHOCTH). Y CTaHOBJIEHO, YTO arfmauTHOCTb paciljiaBa
OKa3bIBaeT 00Jiee CHIIbHOE BIIHMSIHUE HA PAaCTBOPUMOCTD IIUPKOHA, YeM IPUCYTCTBHE (TOpA.
PacTBOpHUMOCTH JIOnapuTa B aJTIOMOCHIMKATHOM PACIUIaBE PA3IMYHOTO COCTaBa AKCIEPUMEHTAIBHO
u3ydanach npu T=1200 u 1000°C u P=2 x6ap B cyxux ycioBusx u B npucyrcrsuu 10 mac.% H20.
HcxomupiM MaTepuanaoM CIY)KWIHM HCKYCCTBEHHBIE CTEKJIa MAlMHBUTOBOTO W 3BTEKTHYECKOIO
abONT-HEPETMHOBOTO COCTaBa, a TakXKe MPHPOIHBIA JomapuT JIOBO3EPCKOrO MaccuBa.
Y CTaHOBIIEHO, YTO PACTBOPUMOCTH JIOMIAPUTA 3aBHCHT OT COCTaBa alFOMOCHIJIMKATHOTO pacIUIaBa.
OneHeHbl KOX(PQUIHUEHTH pa3leeHUs] psga dSJIEMEHTOB MEXAYy CHJIMKATHBIM pacIulaBOM |
kpuctamiamu onaputa (Ki=Cime"t/Cj'oP),
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N3VUYEHUE COCTABA ITOBEPXHOCTHBIX BOJ| IIYHI' MTOBBIX MECTOPOXJIEHUI

KoreabuukoB A.P., AxmenxanoBa M. (1 9 M P)Apgunouxkuna O.K.( HUY MI CY)
kotelnik@iem.ac.ru; Ten. +7(496)52-25857

B xoxae monesbix cezonoB 2016 u 2017 r.r. mpoBeneHo onpoOoBaHUE U 0TOOP MPOO MOBEPXHOCTHBIX
BOJl Ha IIYHTUTOBBIX MeCTOpOoxAcHUs 3aoHexbs (MakcoBckoe W 3aXormHckoe). PacTBopsl
MIPOaHAIM3UPOBAHBI HA COJIEP)KAaHUE TJIaBHBIX, MAJIBIX U MIPUMECHBIX 3jieMeHTOB MeTosiamMu AAC u
NCTI-MC. Iloka3aHo, 4TO BEAYLIMM MEXaHU3MOM IEPEBOJAA TSKEJBIX METAUIOB B PACTBOPUMBIE
(bOopMBbI SBISETCSI OKUCIICHUE CYNb()UI0B (B OCHOBHOM MHUPUTA) B IPUIIOBEPXHOCTHBIX YCIOBUAX 3a
CUET IOBBILIEHHOI'O OTEHLIMAJa KUCJIOPOAA U IPUCYTCTBUS 105KIEBBIX BOJ 110 PEAKLIMU:

FeSz + 2H20 +30, — Fe** +2H,S04

OOpa3yromasicst KHCIOTa CIOCOOCTBYET pACTBOPEHHIO PYIAHBIX Cyab(uAOB (TIEHTIAHINTA,
XallbKOIIUPHTA, calieputa u ap.), a Takxke GocdaroB peaKux 3eMelb, U 000TaIlICHUI0 TPUPOIHBIX
BOJI TAKUMH KOMIIOHEHTaMH, KaK pPEIKO3EMeNbHbIE JJIEMEHTHI, KOOAJIbT, HUKENb, IUHK, KaJIMUH,
Meab 1 ap. s MakcoBckoro mectopoxaeHus nokazano npessiimenne [1JIK mist Takux snemMeHToB
kak Li (7); Be (3); Mg(2); Ti (5); Cr (4.5); Mn (63); Fe (460); Co (4.5); Ni (370); Cu (175); Zn
(520); Cd (17.5); Tl (32); Pb (1.5); U (30) — B ckobOkax ykasana Benuumua (Ci/TIIAK). s
3a)K0THHCKOTO MecTopokaeHus: mnpepbimieane [1JIK 3adukcupoBaHO TONBKO IS CICHYEOIIHX
anementoB: Mn(15); Fe (4); Ni (16); Zn (12). Pa3paborka 3a)KOTHHCKOIO MECTOPOXKICHHS B
3HAYUTEJILHO MEHbILIEH CTETIEHHU 3arpsi3HAET IOBEPXHOCTHBIE BOJIbI, YEM pa3padboTka MakCcOBCKOTO.
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OKCIIEPUMEHTAJIBHOE U3YUEHUE I'AJUIMEBBIX ITOJIEBBIX IIITATOB

KoreabuukoB A.P., Axmemkanosa I'M., Cyk HU. ( O M R Winnankuna H.B. (T e 0 A .

T MTI,KogreapnukoBa3.A. ( T EM Hbedibckas T H, Ban K.B.(M O M P)AH
kotelnik@iem.ac.ru; Ten. +7(496)52-25857

N3yueHbl KaTHOHOOOMEHHBIEC PAaBHOBECHUS B CUCTEME T'aJUTMEBBIN MOJIEBOU IIMAT — (ITFOHI;
NaGaSiz0sss + KClaq = KGaSi3Osss + NaClag.

OmnbIThl TpoBO MK TI0 aMITybHON MeToauke npu T = 550°C u naBnenun 1.5 x6ap. Ha ocHoBaHuM
JAHHBIX O MeX(a30BOM paCHpeleseHUM HaTpUs W Kajlus, a TakkKe rpaHuiax oOnacTu pacnana
TBEPJIOTO PACTBOPA PACCUNUTAHBI H30BITOUHBIC YHEPTUU CMEIICHUSI.

IIpoBeneHO yTOUHEHHE NapaMETPOB JJIEMEHTAPHBIX SYECK CUHTETHUYECKHUX I'aJUIMEBBIX IIEIOYHBIX
noJieBbIX mmnaToB. [TokazaHo, YTO HaTPOBBIE MOJIEBBIE MINATHI OTHOCATCS K CTPYKTypHOMY Tuny Cl,
a KaiueBble pasHOoCcTH — K C2/m. IIpuBOIATCS KOHLEHTPAILMOHHBIE 3aBUCHUMOCTH IapaMeTpoB
AJIEMEHTAPHBIX sS4YeeK. PaccunTanbl M30BITOYHBIE OOBEMBI CMEIICHHUST TBEPIOTO PACcTBOPA IOJIEBBIX
mmnaroB. [IpoBoauTcst cpaBHeHHE (QYHKIUI CMEIIEHUS Ta/UIMEBBIX IOJIEBBIX IINATOB C APYIMMHU
TBEPABIMU PaCTBOPAMHU KAPKACHBIX AJIFOMOCUIMKATOB.

oY
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KNAKOCTHAA HECMECHUMOCTD U ITPOBJIEMbBI PYJIOT'EHE3A

Koreabnukos A.P. lllanosanos I0.b. Cyk HU. ( O M PR AH)
KoreabnukoBa 3.A. ( T EM  FKépskinckas BC.(MOM P AH)
kotelnik@iem.ac.ru; Ten. +7(496)52-25857

[IpencraBiaeHbl pe3yNbTaThl AKCICPUMEHTAIBLHOTO HCCICIOBAaHUS (PA30BBIX OTHOLICHUH U
pacrpelieieHusi 3JIEMEHTOB B CHCTEMaX CHJIMKATHBIA pacIiulaB — COJEeBOM (KapOOHATHBIH,
dbocdaTHbIN, PTOPUIAHBIN, XJIOPUIHBIN) PACILIaB, CHIUKATHBIN paciuiaB | — cunukaTHbIN pacmias |,
a TaKkKe BO (IFOUTHO-MarMaTHYECKHX CHCTEMaX B MPUCYTCTBHH (hTOPHUIOB MICIOYHBIX METAILIOB.
HccnenoBana cosieBasi SKCTpakius 1ienoro psjaa pyansix snementoB (Y, P33, Sr, Ba, Ti, Nb, Zr,
Ta, W, Mo, Pb) B mporieccax >KUAKOCTHONH HECMECHMOCTH B IIUPOKOM HHTepBasie Temmeparyp 800-
1250°C u pmaBnenust 1-5.5 x6ap. Ilokazano, uro k03puIMEHTHI pa3ieneHusi JOCTATOYHBI IS
KOHIICHTPUPOBAHUSl PYIHBIX 3JEMEHTOB B KOJMWYECTBE, HEOOXOIMMOM JUIsi T'CHE3HMCa PYIHBIX
MECTOPOXKICHHI. Bo (urron1oHaChIIIICHHOM paciiaBe TPAXUPHOINTA ITOTYICHO PACCIOCHHUE HA JIBE
CHJIMKATHBIE XKHMIKOCTH, ONpeaeieHbl Kod(hOUIMEHTHI pac3aencHus psaa saementos (Sr, La, Nb,
Fe, Cr, Mo, K, Rb, Cs) mexny ¢azamu Li u Lo. M3ydeHbl mporecchl B3avMOICHCTBHSI
rerepodazHoro ¢urouaa B CUCTeMe IpaHUT (KBapll) — PyAHBIN MUHepan — rerepodasHbiil Giaroua
(Li,Na,K- dropun) mpu 650-850 C u P=1 kbap. [Tokazano oOpa3oBaHue (a3bl BBICOKOIEIOYHOTO
(bITIOMIOHACKIIIIEHHOTO CHIIMKATHOTO paciuiaBa — KoHIleHTpaTopa Ta u Nb, B pesynbrare peaxiyu
(rouaa ¢ mopoIo U Py THBIMA MUHEPAJIAMHU.
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OKCIIEPUMEHTAJIBHOE U3YUEHUE INYHI'MTOB 3AOHEXbBA

KoreabuukoB A.P., Axmexxkanoa 'M. ( MO M R Kphihouknna O.K. ( HNY M[ CY)
MaptsinoB K.B., KoreabuukoBa 3.A. ( T EM  PAHH.A. ( WO M R Bablijuna O.T.

( xnmr. M ,XgambeBB.B.( VB C ABO PAH)

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

[IpoBeneHo M3ydeHHE COCTAaBOB MHUHEPAJIOB M3 IIYHTUTOBBIX M BMELIAIOUIMX MOPOJ MaKCOBCKOTO
Mmectopoxkaenus (3aonexne, Oxnas Kapenus). IlpoBeneHo u3ydenue (QuiouHBIX BKIIOUEHHH B
KBaplax M3 HIYHTMTOB M JHMIUTOBBIX BMEIIAIOMKX HOpoa. Ha ocHOBe 3THX JaHHBIX OLICHEHBI
napamMeTpsl MUHEpaJIoreHe3a IyHITUTOB MaKCOBCKOTO MECTOPOKICHHUS.

DKCHEPUMEHTATBHO HW3Y4YECHBl IPOLECCHl BBIIICTAYMBAHUS JUTO(PUIBHBIX, CHICPO(UIBHBIX |
XaJII)KO(I)I/IJILHLIX OJICMCHTOB M3 IIYHI'UTOB. OHCHCHO BJIMAHUC TCMIICPATYPbI, KUCIIOTHOCTHU CPCIbL
U MOTEHIIMANa KKCIOPOIa Ha THIPOIUTHYECKYIO YCTOWYMBOCTD IYHTUTOB. [loka3zaHa Koppensus
COCTaBa IYHI'UTa 1 COCTABOB ITOBEPXHOCTHLIX BO/ MaxkcoBCKOTO MCCTOPOKIACHUA.

W3yyena copOUMOHHAs CHOCOOHOCTh IIYHTMTOBOTO MaTe€pHaia, OICHEHa BO3MOXHOCTh
HCIIOJIb30BAHHWA IIYHI'UTOB KaK COp6CHTa.
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CHUHTE3 AS-COAEPKALIUX MMOJIEBBIX HIITATOB U ®EJbAIIIATON/10B

KoreabnukoB A.P. (M3 M P)AlHunankuna HB.(r e o r. MPp,¥yc HU.( MO M P AH)
kotelnik@iem.ac.ru; Ten. +7(496)52-25857

CUHTE3MpOBaHBI TIONEBBbIe INNMAaThl ¢ H30MOphHBIM 3amemenneM 2Si*" « APRY + As™
cunretnueckue anajgoru (uiaatoButa KAILSIASOg. McxoaHbIMU MaTepragaMy CIYXKHIO CTEKIIO
(hUITATOBUTOBOTO COCTaBa, IOJIy4eHHOE CcIulaBjieHueM MeTtaapceHara kamms (KAsSOz) um rens
cuumnManuTa (Al2SiOs) mpu 1300°C B TeueHun 6 vacoB. OmbBITHI MPOBOAUIN MPU TEMIIEPaType
600-650°C, nmaBnenum 1-1.5 kOap B 30y0ThIX ammynax. [l momnepskaHuss HEOOXOAMMOTO
MOTeHIMana Kuciaopona B ammyisl nobaensiin 10% pactBop H202. OmbiTel mpoBogwiu Ha
THPOTEPMAIbHBIX YCTAHOBKAX C BHEIIHMM HArpeBOM M XOJIOJAHBIM 3aTBOPOM. TOYHOCTH
PETYJIIMPOBKU U KOHTpOJIA Temreparypbl £5°C, masienus £50 Gap. [IpoIyKThl OMBITOB H3ydaiw
pEeHTreHO(ha30BbIM U MHUKPO30HIOBBIM METOJaMH. B MpoIyKTax ombITax (UKCHPOBAIACH CMECh
¢da3, cocrosmias W3 KPUCTAUIOB (QWIATOBUTA, AS-COIEpKAIEro KadbCWINTA, W palTHTa
(K2AI,0[AsOs]2). ITpuBoasTcs coctaBbl (pa3 U PEHTIEHOBCKHE JaHHBIE.
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[TPOBJIEMbI U 3AJJAUYN SKCITEPUMEHTAJILHOM MUHEPAJIOT U U TIETPOJIOT U

KoreabnukoB A.P. M3 M P)AKdreabnuxoa 3.A. ( UT EM PGAWHHU. ( NOM R AH)
I'pamenunkuit EH. ( 1 e o1 . MIQwY )
kotelnik@iem.ac.ru; Ten. +7(496)52-25857

AKTHUBHOE Pa3BUTHE IKCIIEPUMEHTAIBHBIX METOJIOB HUCCIEAOBAHUS MUHEPAJIOTO-TIETPOIOTHYECKUX
3aJlay HayaJIoCh B Halllel CTpaHe MPHUMEPHO IoJiBeKa Ha3ad. B aTo BpeMs ObLIM CO3/1aHbl LIEHTPHI
SKCIEPUMEHTAIBHBIX ucciaenoBanuii — B Jlenunrpane, Kuee, MockBe, YepHoronoske,
Hosocubupcke, Upkyrcke, Axyrcke, BiaguBocToke. YCHEMHO pelIajuch 3aadd MO U3yYEHUIO
CBOMCTB (DIIFOHMIOB, PACIUIaBOB, (DIIOMIHO-MAarMaTHYECKUX CHCTEM, CBOWCTB TBEPIBIX PacTBOPOB
MUHEPAJIOB U p. MoaennpoBaIuch IpoIecchl MeTacoMaTo3a, MeTaMop@u3Ma U THIpOTEPMATbHBIX
pPaBHOBECHI MUHEPAIbHBIX IapareHe3ncoB. bombllioe BHUMaHHUE YIETSAIOCh THAPOTEPMAIbHBIM
IpolLeccaM — UCCIIEOBAHHUIO TPAHCIIOPTA PYIHOTO BEUIECTBA, POCTY KPUCTAIIOB, MOJICTHPOBAHUIO
paBHOBECHM B CHCTeMaxX MHUHEpald — BOAHBIM pacTBop. K Hacrosimiemy BpeMEHH Mbl MOAOLUIH K
HOBBIM pyOexaM B H3YYEHHU BEIIECTBA W HHAOTCHHBIX mporeccoB. [loaTomy Ham xouercs
chopMyITUPOBATH HOBBIC IEPCIICKTHBHBIC TIPOOJIEMBI U 33]1a4H.

N3noxenue nenecoodpazHo pazdouth Ha nojapasaensl: (1) Haydnsle mpo6iems (2) npukiaansie (3)
Meroandeckue (4) TeXHUYECKHE 3alauu. B Jokiane m3nmaraeTcsi Hail B3TJISA[ Ha IYTH M METOJBI
Pa3BUTHUS SKCIIEPUMEHTAIBLHOM METPOIOTHH.
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OKCITEPUMEHTAJIBHOE NCCIIEAOBAHUE BJIMAHUA TEMIIEPATYPBI HA
PACTBOPUMOCTDH OKCUJA HUOBHM S B XJIOPUIHBIX PACTBOPAX NaCl U LiCl
KoroBa H.IL. M3 M P AH)

kotova@iem ac.ru tesx.: 8(496) 522 58 61
t OBtSIsO o' ff tsdzdzj dz@ tcPidztf Off 5 n-B5RIONO J 8

N3yuena temriepaTypHasi 3aBUCIMOCTh pacTBOPUMOCTH okcuaa Huoous npu T=300 - 500°C, P=100
MIla B xmnopuanbix pactBopax NaCl u LiCl ¢ xonuenrpamueir 0,1 u 1,0 m B npucyrcrtBum
kuciopognoro Oydepa Co-CoO. VYcTaHOBICHO, YTO B XJIOPHAHBIX PAacTBOpaxX pas3IHYHOTO
katroHHoro cocraBa (NaCl u LICl) temneparypHas 3aBucumocts pactBopumoct Nb2Os B
untepBaie Temneparyp 300-550°C, P=100 Mlla, 6ydep Co-CoO cnabo BeipakeHa. PacTBopuMocThb
HHOOUS HU3Kas U HAXoauTcs B npenenax 107 mons/kr H20.
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BbBICOKOTEMIIEPATYPHBIE SKCIIEPUMEHTBI I10 PACHPEJEJIEHUIO FE-MG MEXY
OJIMBUHOM U PACITNIABOM C BBICOKHUM COAEP)KAHUEM IIEJIOYEU

KomuisikoBa AH. ( T EOX W ,PChddjes AB. (T EOX WU PSAdtre, France),
Kpamennnnukos C.II. (T EOX W )P Balthnosa B.I'. (T EOX I PI&Tdrre, France),
BopucoB AA.MTEM BAH

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

t OBBISO { ts51HOtdals a0 -06-008564dl 7

Bbla mpoBejieHa cepus SKCIepHMMEHTOB Ul H3ydeHus pacnpeenenus Fe?*-Mg mMex ity onuBuHOM
U CHUJIHMKATHBIM pAacIiljlaBOM C BBICOKMM COJAEp)KaHUeM Iienoyeid. J{ias Toro 4toObl m3bexarb
TIOTpelHOCTeH, CBA3AHHBIX ¢ pacueToM Fe?*/Fe** B pacrase, SKCHepUMEHTBHI MPOBOAMINCH B
BOCCTAaHOBUTENbHBIX ychnoBusX (IW-2.5), 4ro mno3Boiamwio J0CTUYL NPEHEOPEKUMO MaJbIX
conepxkanuii Fe** B pacrinase.

DkcnepuMeHThI poBoauwinch npu temmeparypax 1300 u 1350°C npu 1 atM, meronom netnu. J{is
nojepxanust BelcokuMmH cojniepxkanus K m Na B pacmiaBe oOpasibl 3aKperuisuluCh BHYTPHU
KBapLIEBOI'O KOHTEMHEpa, Ha JHE KOTOPOT0o paclojiarajcs UCTOYHMK Iuenoueil. Mcnonb3oBanocs 4
turma uctouHukoB — K, Ca-K, K-Na u Na. ['maBHas muues 3akimrodaiiach B MOJJIEPKaHUHM COCTaBa
MCTOYHHKA TIOCTOSHHBIM, JUIS TOTO, YTOOBI 0Opas3ipl B TEYCHHE HKCIEPUMEHTA IOJIBEPralIuCh
OJIMHAKOBOMY JIaBJICHUIO NapoB Iuenoveil. Panee ObLIO MOKa3aHO, YTO B OKUCIIUTENIBHBIX YCIOBUAX
(NNO) cocraB ncrounukoB octraercs nocrossHabM (Kouwisikosa, 2018). B xone Hacrosiieid paboThl
ObUIO IPOBEPEHO, YTO B BOCCTAHOBHUTEIbHBIX YCIOBUSX COCTaB HCTOYHHUKOB TaKXKE OCTAETCs
MOCTOSTHHBIM U PacIojaracTcsi Ha JUKBUIYCE.

B pesynbrate Obuio moiydeHo 6osee 30 paBHOBEeCHBIX map onuBHH-paciiaB (3-8% K20 u no 4%
Na;O B pacmaBe). IlomydeHHble JaHHbIE OBUIM HCIOJB30BAaHBI Uil MonenupoBaHusi Mg-Fe
pacripeieIeHUs] MEX/1y OJIMBUHOM U PaCIJIaBOM.
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BBICOOTEMIIEPATYPHBIE OKCIIEPUMEHTDI TP BOCCTAHOBUTEJIbHBIX
YCJIOBMAX METOAOM IIETJIM: OCHOBA JUIA VYTOYHEHHOI'O OJIMBUH-
PACITJIABHOI'O FE#*-MG TrEOTEPMOMETPA.

Kpamennnnukos C.I1., CoboseB A.B., baranoa B.I'., Konuisikoa A.H. (FEOXINN PAH
BopucoB A A.( T EM PAH)

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

GiOpzlsAn R -0500B56

Pacnpeneneane Fe?* w Mg Mexmy ONMBHHOM, Kak Hamboiee paHHeHl MaHTHitHON dasoif, n
pacriaBoM B 0O0JIaCTH BBICOKMX TEMIIEpaTyp MPEACTaBIsSET OCOOBIH HMHTEpeC I MaHTUHHOM
METPOJIOTHUH.

DKCIIepUMEHTHI MPOBOAMINCH METOAoM merTiu npu Temmeparypax 1200-1500°C u 3HaueHUMsIX
¢dbyrutuBHOCTH KHciopoaa ot 1.5 go 3 nor.ex. Huxke Oydepa xKenne30-BIOCTUT AJIsi MUHUMU3ALUN
comepxanuit Fe®* B pacnnase. JIocTikeHne paBHOBECHS B TAKUX YCIOBHSX CTAHOBUTCS HETIPOCTOM
3ajaueii M TPEObsIBIsICT HOBbIE TPEeOOBaHUS K MaTepuanly KOHTEHHepa, MO CpPaBHEHUIO C
AKCIIEPUMEHTAMU B OKHUCIMTEIbHOW cpele. Bbpuin IpoBeeHbl AKCHEPUMEHTHI 110 IUIABJICHUIO
raBaiicKuX MHKPUTOB C HMCIOJIb30BaHHMEM IPOBOJIOKM U3 keje3a (uucrora 99,5%) B KauecTBe
KOHTElHepa, MOJIy4YEHHbIE B X0/ SKCIIEPUMEHTOB OJIMBUHBI 00J1aJal0T TOMOTE€HHBIM COCTaBOM.

B pesynbrare npoBeeHHBIX OMBITOB C UCHOIB30BAHUEM HKEJIE3HON MPOBOJIOKU MOIy4eHo Oosee 80
PaBHOBECHBIX Map  OJUBUH-pACIUIaB C  IPEHEOPEKUTEIBHO HU3ZKUMHU  COACPKAHUSIMU
TPEXBAJIEHTHOIO ’KeJIe3a, YTO MO3BOJIUT IPOBECTU OLEHKY NMPABUIIBHOCTHU CYILIECTBYIOIIUX MOJENIEH
YHCJICHHOTO MOJCTUPOBAaHUA. YpaBHEHHE 3aBHCUMOCTH Kod(ddunmenta pacnpenenenus Fe2+-Mg
MEXy OJIUBUHOM U PACILIAaBOM, MOJYYEHHOE METOJIOM MHOTOMEPHOW PErpeccCHu JTaHHBIX HMEET
BUJI TUHEHHOH GyHKIHHN ¢ KodddummenTom r°=0.993. C 1eNbi0 yTOUHEHH MOJEIH U PACIIHPEHHS
JMana3oHa MCXOJHBIX COCTaBOB ObUIM IMPOBEICHBI HOBBIE SKCIIEPUMEHTHl B 00JacTH Kak Oosee
BBICOKHUX, TaK U MOHKEHHBIX conepskanuit Ti02.
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KMHETUKA MW3MEHEHMA  CTEIIEHM OKUCIIEHUA KEJIE3A B COCTABE
MATMATHUYECKHX PACIUIABHBIX BKJIFOUEHUM B OJINBUHE

Kpamenunuukos C.IL., Hoptusarun M.B.( T EOX N Bo4dppukos P.E. (JGU, Ma in H
MuponoB HJI.( T EOX N Rlépbhkos B.A. (MIY)

spkrasheninnikov@mail.is j dz. : +7 (499) 1375836
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HoBble MeTOABI M3yueHUs pPACIUIABHBIX BKIIIOUEHUH I103BOJISIIOT MPOBOJUTH MOJEIMPOBAHUE HE
TOJIBKO COCTaBa paciiaBa M yCIOBHI KPUCTAJIM3alMU, HO U BPEMEHH IPOTEKaHHUs MPOLIECCOB
[Hanp., Newcombe et al., 2014].

B nanHoii paboTte Kcosib30BaHbl BKPAIUICHHUKH OJMBUHA MUJUIOY-J1aBbl BysikaHa Jlouxu (I"aBaiin),
a TaK jke, MarHe3uainbHbIX Oa3zanbToB ByskaHa KitoueBckoit (Kamuartka). beuto mposeneno 32
KMHETUYECKUX JKcrepuMeHTa B TpyOuaroit neun Nabertherm B TEOXU PAH c Beinepxkkoi oT 5
MUHYT 710 12 yacoB npu temneparypax 1180, 1230 u 1280 °C u arMmocepHOM AaBiIeHUU B ra30BOM
cmecu Ar-Hz-CO2, coorBerctBytomieit dFMQ ot -1 mo +3 md.e.. CoctaBel 100 pacmimaBHBIX
BKJIFOUEHUH OBUIM H3Y4EHbl METOJIOM MHUKPO30HIOBOro aHanuza. Jns 28 U3 HHUX MEeTo/loM
MukpokoHokaneHoii XANES-cniekTpockonuu omnpeaeneHo BaJeHTHOE COCTOsSHHE aToMoB Fe B
CTEKIJIE.

HoBple sKkcnepuMeHTalnbHBIE JaHHBIE CBUICTENBLCTBYIOT O OBICTPOM IepeypaBHOBEIIMBAHUU
otHomenns Fe®'/Fe?* B pacmiaBHOM BKIIOYEHHMHM B 3aBHCHMOCTH OT OKPY)KAalOIIeH Ia3oBoif
atMoctepsl (1o 25 oTH.% 3a TepBbI Yac) W HEOOXOAMMOCTH aKKypaTHOrO TMOJIXOoJa K
OIIPEEIICHUI0 MAaHTUMHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX YCIIOBUM IO COCTAaBY CTEKJIOBATBIX
pacriaBHbBIX BKJIIOUEHUH.


mailto:spkrasheninnikov@mail.ru
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OLIEHKA BJIMSIHUS PACIIPEJIEJIEHUSI TEMIIEPATYPHI HA XMUMHWYECKHII COCTAB
MAHTUU 1 PASMEPLI SAJIPA JIVHbBI

Kponpon E. B., Kyckos O. JI., Kpoupor B.A.( T EOXW PAH)
(e.kronrod@gmail.com) ten.: 8 (915) 355 80 90

it OBSISO orf ftsdzdzj dzO fted W ddzOdemMtsoGSR OB BBE W J &Y ¢ J
fescteORB JltejLdHdEkO 61 -~ 17

C noMonib0 COBMECTHON MHBEPCUU CEMCMUUYECKHUX (CKOPOCTU CEHCMHMUECKUX BOJIH I10 JaHHBIM
«ATIOJIJIOH») U TPAaBUTALIMOHHBIX (Macca U MOMEHT MHEPIMH ) JaHHBIX U METO0J1a MUHUMH3AIUU
cBoOoHOM 2HEeprun ['mb6ca s pacyera (ha30BBIX PaBHOBECHIA UCCIICIOBAHO BIUSHUE
TEPMaJIbHOTO COCTOSIHMSI Ha MOJIEIM XUMUYECKOT0 COCTaBa MaHTUU U pasmepsl Fe-S snapa JIyHsI.
[TokasaHo, 4TO BHE 3aBUCHMOCTH OT pacIipeieiICHIs TeMITepaTypbl, KoHeHTpamnuu FeO
cocraBisioT ~11-14 mac.%, 3Hauenust maruesuansHoro yucina MG# 80-83 nmpumepHO OJJMHAKOBHI B
BEPXHEU, CPEIHEN M HUKHEW MaHTUU JIyHBI, HO 3HAYUTEIBbHO OTIIMYAKOTCS OT 3HAYECHUM IS
BajioBoro cocrapa cuirkaTHou 3emiu (FeO ~ 8% u MG# 89). Ouenku conepxkanus Al2O3 B
MaHTHUH CYIIECTBEHHO 3aBUCSAT OT PACIPEICICHUS TeMItepaTypbl. JIs «X0I0IHBIX» Moaeeh
BaJIOBasi paCpOCTPaHEHHOCTh OKcuaa amtoMuHus B JIyHe coctaBiser Al2O3 ~ 1-1.2 3 BSE, mua
«ropstanx» mozeneit — 1.3-1.7 3 BSE.

Ouenku paguyca Fe-S apa co cpenneii miotHocTsio 7.1 r/cM® u comepxanneM cepsl 3.5-6 mac.%
HaxonaTcs B uHTepBasie 50-350 kM ¢ Hanbosee BEPOATHBIM 3Ha4eHHEM 0K0J10 300 KM ¥ I0BOJIBHO
cJ1a00 3aBHUCST OT TEIIOBOTO peskuMa JIyHBI.

t AA
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COT'JIACOBAHUE MOJIEJIEM BHYTPEHHEI'O CTPOEHUS YACTUYHO
JANPOEPEHIIMPOBAHHOI'O TUTAHA C TIAHHBIMU I'PABUTAIIMOHHOI'O HIOJIA 1
XOHAPUTOBBIM COCTABOM XEJIE30-KAMEHHOU KOMITOHEHTbBI

Kponpona B. A., lynaeBa A.H. ( ' E O XIlifakosa T.B. ( 1 ®,XyckoB OJI.( T EOX )
va_kronrod@mail.ru, ren. 8-903-109-98-54

RMMdzj Hso Odzed W GJtetso jHuHjde@ Gted yYyoOmlsdydzts?2 WH dzOdzmtso
00685)) tetsetcOBBT I tojLdHdEZBO t 61 -~ 28

Paccmotpena npobnema coriiacoBanusi MOZiesielt BHYTPEHHET0 CTPOCHUS YaCTUYHO
muddepentmpoBannoro Turana ¢ yncinamu JlsiBa K2 1 XOHIPUTOBBIM COCTABOM KEJIE30KAMEHHOM
KOMITOHEHTHI CITyTHHKA. M3 3KCIiepuMEeHTaIbHBIX BEJIMYUH YKcel JIsgBa 0JHO3HAYHO ClelyeT
MIPUCYTCTBUE O] JITHON 000JI0YKON BOTHOTO OKeaHa. B cooTBeTcTBHU C (pa30BOii quarpaMmoit
BOJIbI, TETIJIOBBIJICIIEHUEM JKEeTIE30KaMEHHOW KOMITOHEHTHI LL XOHIPHUTOB U SKCTIEpUMEHTAIbHBIMU
yrciaamu JIsBa 3TO yCIIOBUE BBITIOIHIETCS /ISl BETMYMH MOIIHOCTH JICISTHON 000I0UKH
130<Hn<170KM, TOBEPXHOCTHOM TEILIOBOM MOTOKE 4.77>Fmin >3.1 MB1/M? 11 uncne JIssa kp=0.42-
0.5; mourHocTh okeana Hw < 170 kM. Onpezenensl npeaeabHble IN1yOuHbI BogHOro okeana ais Cl
XOJPUTOBOTO COCTaBa keje30kameHHoi koMnoHeHThl. [IpucyrctBue NHs B Boge 1o 10% cnabo
BIIMSAET Ha MOIIHOCTD JICASTHON 000JI04KHU U3 Jbaa Ih. MOMEHT uHEpIH AJisi MOieNIeld YJaCTUIHO
muddepennmpoBanHoro TutaHa ¢ YMCTO BOAHBIM OKeaHOM uMmeeT orpannuenus: 0.31<1<0.352.
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OIIPEJIEJIEHUE COJIEPXKAHMU 3I1T" Y 30JI0TA B CTAHJAPTHBIX OBPA3IIAX
COCTABA pY I N TTIOPOA: AHAJIMTUYECKUE XAPAKTEPUCTHUKHU

Kyopakosa U.B., Totionnuk O.A., Haouyiuna C.H., I'pedoneBa-bamwok O.H.,,( T EOX U
PAH)
NMlab@geokhi.ru ren.: (499)137-75-26

CucreMaTH3MpOBaHbl pa3paboTaHHbIE aBTOPaAMH METOAMKHU OIpPENEICHUs CIEIOBBIX COACpKaHUI
OIII" u 30mota (1N-1000Nn ppb) B reoxumuueckux 00bEKTaX, BKIHOYAIOIIME PA3IHUYHBIC CIIOCOOBI
poOOMOArOTOBKH, KOHIIEHTPUPOBaHUS U HHCTpyMeHTanbHoro onpenenenus (MCII-ADC, DTAAC,
NCTI-MC). [IpuBenena KpaTkast XapaKTepHUCTUKA HCMOJIb30BAHHBIX METO/IOB,
MPOUJUTIOCTPUPOBAHBI AHATTUTUYECKHE BO3MOKHOCTU NMPUMEHEHHS MPEIOKEHHBIX MOJIXO0A0B MpU
penreHny psina GyHIaMEHTAIBHBIX U TPUKJIATHBIX TEOX IMHUECKUX 3a/1a4.

JlJis OLIEHKH METPOJIOTHYECKUX XapaKTePUCTHUK METOAMK HCIIOJIb30BaHBI CTaHAApPTHBIE OOpa3Ilbl
cocraBa (COC) mnaruHOBOM pyasl SARM-7B, 3010TO-MBIIIBAKOBUCTON YTIEpOACOAEpKAIICH
pyast COII-3-CP, pynsl cynbdunnoit meqno-uukeneBoit BT-1 u JK-3, koHIleHTpaTa HUKEIEBOTO
KH-1, sxenezomapranineBsix kopok GSMC-1, GSMC-2, CDO-4, CDO-5, a Taxxe o0Opas3isl
Mesx1yHapOIHOM MPOrpaMMbl TECTHPOBAHUS reoaHanuTuueckux jJadoparopuit GeoPT (mepugorut
OPY-1, rapubyprutr HARZ-01, xenezomapranneBas konkpeuuss FeMn-1). MeToauku npruMeHeHbI
JUIS aHaJIM3a MOPOJI OKEAaHHUECKOTo JIoXkKa (KeJle30MapraHieBbIX KOHKPEIM 1 KOPOK, aOHCCabHBIX
NEPUIOTUTOB CPEIMHHO-OKEaHNYECKUX XpeOToB), Manocyabhuaneix pya (Hopunbsckuii perunon),
MeTeopuTHOro BemecTBa (UenssOMHCKUM U Ip. METEOPUTHI) U IPYTHX MPUPOIHBIX OOBEKTOB.
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OTOBPAXXEHUE PACIIPEAEJIEHUA OJIIONIA B 3EMHOI1 KOPE
110 TAHHBIM CEUCMHWYECKOUN MHTEPITPETALIA

Kysun AM.( UTTHIT PAH)
amkouzin@ya.ru ten. 89169075314

CelicMMYeCKHII METOJI TIO3BOJISIET MOJY4YaTh KaYECTBEHHYIO M KOJMYECTBEHHYIO MH(POPMAIHIO O
VIPYTUX CBOMCTBaX M MX pPACHpeleNieHHH B Cpejie, 3TUM OOYCIOBIIEHa €ro Beayllas pojib B
UCCIIEIOBAaHUH TNIyOMHHOTO cTpoeHus. C MO3MLMU CEeMCMMYECKOTO METO/a T'eOoJIorHueckKas cpena
COCTOMT U3 «MATKUX» M <OKECTKUX» HEOoAHOpojgHocTed. HeonHopoaHOCTH MOryr ObITh
pacmpesiesieHbl: OpraHM30BAHO; YaCTMYHO WJIM KBa3HMOPraHWU30BaHO; XaoTU4HO. Diroup
CYLIECTBEHHO BIIMSET Ha YINpPYrue CBOWCTBA M COOTBETCTBEHHO MEHSET ceiicMMueckuil oOpa3
reocTpykryp. OTpakeHHS OT HUX MOTYT OBITh JUHAMHYECKH WHTEHCHUBHBIMU - COJEPKAIIMMHU
Gron1 MPENMYIIECTBEHHO B KUAKOW (a3ze WM cIaOOMHTEHCHBHBIMH — CoJepKamuMmu ra3. Ilo
MUMO JWHAMUYECKUX IapaMeTPOB M XapaKTEPUCTUK IOJ BO3JAeHCTBUEM (Giouaa H3MEHSIOTCS
CKOpOCTH  celicMHuecKkux BoiH. Ha ocHoBaHmm 93tux  ceiicmudyeckux dddexkroB B
KOHCOJIMIMUPOBAHHONW KOpE BbIJIEJICHA BEPTHKAIbHAS W TOPU3OHTaIbHAS (IIIOMIHAS 30HAIBHOCTD.
@ronHas 30HAIBHOCTh B KOHCOJIMAMPOBAHHON KOpPE NMPOUJUIIOCTPUPOBAHA HA JAHHBIX ITOJIEBBIX
Habmonenuit MOB-I'C3. BepxHsisi 4acTh KOHCOJHUIUPOBAHHON KOPBI COJCPKUT  (PIIIOU]
MIPEUMYIIECTBEHHO B T'a30BOM (hase, HIDKHSSA YacTh MIPEUMYIIECTBEHHO B )KHIKOH (a3ze.


mailto:amkouzin@ya.ru

BECOMIIT - 101

O B3AMMOCBS3U  PACIIPEJIEJIEHUS  ®JIIOUJA B 3EMHOM KOPE C
I'EOIIPOECCAMU HA OCHOBE MHTEPTIPETALIMN JIAHHbBIX
CEMCMHNYECKNX METO/J10B

Kysun AM.( UTTHI PAH)
amkouzin@ya.ru ten. 89169075314

Copepxanue (aouga B pa3jiMdyHOM arperaTHOM COCTOSIHMM CYIIECTBEHHO BIIUSIET HA YIPYyrue
CBOWCTBAa 3TOTO paCIpEACICHUsT U COOTBETCTBEHHO MEHSET CEHCMUYECKHil 00pa3 TeoCTPYKTYP.
OtpaxeHUsI OT HUX MOTYT OBITb JUHAMHYECKM WHTEHCUBHBIMH - COJEpKalluMH (QIrou]
MPEUMYIIECTBEHHO B XHAKOH (aze. OOpa3oBaHMe AMHAMHYECKHM WHTCHCHUBHBIX OTpPAXCHUH B
Pa3IMYHBIX T€O0JIOTUYECKUX CpellaX CBA3aHO CO 3HAUMTEIbHBIM yMeHbIIeHHeM 3¢ (deKTa paccesHus
KUIKOCThI0. OOpa3oBaHMe B HIDKHEM YacTH KOHCOJIHIAMPOBAHHOM KOPBI 00JIacTeld MHTEHCHUBHOM
ceiicMrueckoi 3anucu (30Ha peIESKTUBUTH) MOXKET OBITh OOBSICHEHA TOJIBKO 32 CUET MPHUCYTCTBUS
¢bmronna B xxuakon ¢aze. OironHas 30HATBHOCTH TO3BOJISIET: OOBSICHUT PacHpeie]ICHHE 0Yaros
3eMJIETPSACEHUI B 3¢MHOW KOpE Ha OCHOBE AUNaTaHCUOHHO-IU(D(y3HOIT Monenu ovara. B ouaroBoit
30HE YyBEJIHMUYEHHE COJCpXKAaHUs Ta30BOW a3kl SKBHBAICHTHO POCTy HampspkeHuil. DmonmHas
30HATBHOCTh MOATBEPXKAAET B3aUMOCBSI3b MECTOPOKICHHUM MOJIE3HBIX HCKOMAeMbIX (IIOUIHOTO
reHesuca ¢ INIYOMHHbIM cTpoeHueM. Ilox MecTopokaeHHsMH B KOHCOJMJIUPOBAHHOM Kope
¢bukcupyroTcs 06J1aCTH cTaOOMHTEHCUBHOM 3amucu
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OKCIIEPUMEHTAJIBHOE UCCIIEJOBAHUE ITECHAHO-T'EJIEBOI'O MATEPUAJIA
KAK TTEOXUMHWYECKOI'O BAPBLEPA JIJISI KAJIMUA

Kyaemosa MUJL. ( 1 e o1 . MIthAanuenko HH.( MO Y BE@HHbLIA MHCTUTYT
nwMm. B.B. [OokydyaeBa)
rita5715@ mail.ruren.: 8 916 684 73 83; nataly_danch@mail.ru temr. 8 905 702 28 85

BeprukanbHble U TOpU30OHTAIBHBIE E€CYAHO-TEIEBBIE HKPAHBI, COOPYKAEMbIE NYTEM HHBEKIHU
aIFIOMOCHJIMKATHOI'O  30Ji1 B TIPYHT, MOIYT  CIYXUTb  HE€  TOJIBKO  HEAOPOIUM
MPOTUBOMMIBTPAIIIOHHBIM, HO M TMPOTHMBOMUIPALMOHHBIM OaphepoM Ha MYTH TEXHOTE€HHBIX
3arpsizauTene. LlenecooOpa3sHoCTh WX MCIIOIB30BAHUS HA TEX WM MHBIX OOBEKTaX, SBISIOIIMXCS
MCTOYHUKAMU 3arpsi3HEHUs, ONPEENIeTCs B MEPBYI0 o4Yepeb MMMOOUIN3YIONIEH CIIOCOOHOCThIO
MECYAHO-TCIICBOro Marcpurajia B OTHOIICHHUU OCHOBHBIX 321Fp$[3HI/ITeJIeI71, COIIPSKCHHBIX C 00BEKTOM.
[TpoBeneHs! J1abopaTopHbie HCCaenoBaHus moroimfatomield crnocodHocTr (N) pa3aHyYHBIX BHIOB
MeCYaHO-TeJIEBOT0 MaTeprayia (HEeHAPYIIEHHON M HAPYIICHHOW CTPYKTYpPHI, C IPOCYIIKOM U 0e3) B
JUHAMUYECKOM PEXUME B OTHOLLIEHUU OJHOTO U3 CaMbIX OMACHBIX 3arpsi3HUTEIICH - KaIMHUS.
[lonyuyeHbl «BBIXOJHBIE KPUBBIE» U PACCUMTAHBI BEJIUYMHBI IOIJIOMIAOLIEH CIIOCOOHOCTH IS
pa3IMyYHBIX BUAOB MNecdaHo-reneBoro matepuana (II'M), nana ux cpaBHuTENbHas oleHka. JlaHa
OLIEHKA BKJIAJIOB OCAXKICHHS THIPOKCHAA € COOCTBEHHO aacopOIMM B OO mporecc
uMMoOuIM3anuu kaamus g kaxzaoro Buaa [II'M. OrneHeHbl BIUSHUS CKOPOCTH (UIBTPALIUU
pacTBopa W HWCXOJHOW KOHIICHTpPAIIMM KaaMHUS Ha BEJIUYHHY MOTJIOMAIONICH CIIOCOOHOCTH.
[IpoBeneHHbIE HCCIENOBaHUS MOKA3alM IEPCIEKTUBHOCTh ucnonb3oBanus [II'M B kauectBe
F€OXMMHUUYECKOro O0aphepa Mo OTHOIICHUIO K KaJIMUIO.
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PACTBOPUMOCTb U ®OPMbI PACTBOPEHUS N-C-H-O JIETYUUX B FeO—Na,O-SiO>—
Al;03 PACIIVIABAX B 3ABUCUMOCTU OT JIETYUECTU BOAOPOJIA IIPU 1.5 I'Tla u
1400°C.

Kyposckas H.A., Jlykanun O.A., UrnatseB 10.A., Kononkosa H.H.,
KpwkoBaE.b.( T EOXU PAH)

Kurumd6@mail.ruls j dz. : 8 (495) 939 70 05
Pabota BeimosHeHa mpu yacTuuHOM noaaepkke rpanta PODOU Ne 17-05-00713

[TpoBeneHbl PKCIIEpUMEHTHI 110 ucciieoBaHuio paBHOBecuii N-C—H-O neTydynx KOMIIOHEHTOB ¢
pacruiaBamu mozenbHoro cocrtaBa FEO-NaO-SiO—AlO03 mpu 1.5 I'Tla u 1400° C B ycnoBusx
KOHTpoJIMpyeMoii jietydectr Bogoposa (fH2) ¢ nenbto onpenenenus Biusuus fH2 Ha cogepkanue u
dopmbr HaxoxaeHus: N—C—H-O yeryunx B CHIIMKATHBIX paciulaBaXx yKa3aHHOTO cocTaBa. JlaHHas
paboTa POBOJUTCS B JIOMIOJHEHUE K 0OJIee PAHUM HCCIICIOBaHUSM aBTOPOB B (heppoba3anbToBon
cucTeMe MpH aHanoru4yHbix t—P—fH2-ycnoBusix skcriepuMeHToB.

DKCIEepUMEHTBI BBIMOJHEHBI HA YCTAHOBKE THMA IUIHHIp-TOpHieHb. [ns perymupoBanus fH»
UCIIOJIb30BaHbI JIByXKaMepHble Pt Karcyibl ¢ MccieayeMbM 00pa3iioM U rpaMTOBBIM JUCKOM B
BEpPXHEH Kamepe W KHCIOPOJIHBIM OydepoMm ¢ no0aBKOW BOIBI B HIDKHEH Kamepe. B kauectBe
OydepHbIX cucteM ucnosb3oanuchk Fe-FeO, W-WO;, Co-CoO u Ni-NiO.

[TpoayKThl 3KCIEPUMEHTOB, NPEACTABISIFOINNE COOOM IMpO3pavyHbie TEMHOKOPUYHEBBIC CTEKIa C
BKJIIOUCHHSMHU  TJIOOyJiell cIutlaBa MeTala, aHAJM3UPOBATUCh METOJAMU  JICKTPOHHOTO
MUKpPO30H10BOTr0 aHanu3a u @ypre—MK criekrpockonum.
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METOJUKA NJAEHTUOUKALIMM BHESEMHOI'O BEILECTBA I1O
TEPMOJIIOMUHECHEHTHBIM XAPAKTEPUCTUKAM

Kymonko H.C., Anekceee BA.( TEOXIUN PAH)
AVAL37@mail.ru ten.: 8 (496) 522 19 88
t OBtslIsO yOfMmlsdydes f SHHjtey OdzO 1 esetcOBBRBs2 -~ 28 1t

[Io pesynpTaTaM TEpPMOJIIOMHUHECLHEHTHBIX MHCCIEAOBAHUI METEOPUTOB M 00pa3loB-HAXOJI0K
HEU3BECTHOI'O TE€He3uca pa3padoTaHa METOJMKa, II03BOJISIONIAs YCTAaHOBUTb 3EMHOE WIH
KOCMHUYECKOE NMPOUCXO0KICHUE U3Yy1aeMOro 00beKTa.

B MuHepalbHBIX KOMITIOHEHTAaX METCOPUTOB IMOJ JACHCTBHEM KOCMHYECKOTO U3IyYCHUS
HAKaIUIUBAIOTCA CleAbl paAUAllMOHHBIX HApyLIeHUH, KOTOpble IIpU HarpeBe BeILIECTBa
00yCJIOBIMBAIOT ~TEPMOJIIOMUHECLIEHTHOE cBeueHHe. CpaBHEHHUE TEPMOJIIOMUHECLEHTHBIX
XapaKTEePUCTUK HAXOJKU (MHTEHCUBHOCTb CBEUCHHs], MOJOKEHHE MaKCUMyMa M XapaKTepHbIE
0COOEHHOCTH KPHBOM BBICBEUMBAHUS) C TAKOBBIMU JIJISI METCOPUTOB Pa3HBIX XHMHYECKHX KJIACCOB
UCIIOJIb30BaHbl Il YCTAHOBJIEHUS BO3MOXHOCTH BHE3EMHOT'O MPOUCXOXKIEHUS HaNJACHHOTO
oObekTa. [l MeTeopuTOB HaMu oOmpejeraeHa 001acTb C IMOJOKUTEIbHON KOppEeIsiIuOHHON
3aBUCUMOCTBIO €CTECTBEHHON TEPMOJIIOMHUHECIICHIIMN M HaBEACHHOW B TAOOPATOPHBIX YCIOBHSIX
PEHTTeHOBCKUM u3lydyeHueMm. Takum o00pazom, s wuccienyeMoro oOpasia HeoO0XOAuMO
MPOBECTH  HU3MEPEHUS  €CTECTBEHHOM M  HABEJEHHON  PEHTTeHOBCKUM  HU3IyYCHHEM
TEPMOJIOMUHECLICHIIMM U TI0 HMX COOTHOIICHHWIO OIPEIeIUTh IMPUHAIICKHOCTh K 00JacTu
METEOPHUTOB.

B nanno#t pabote mpeacTaBiIeHbl TEPMOIIOMHUHECIICHTHBIE UCCIEIOBAHMS sl OOJIBIION TPYIIIIBI
METEOPUTOB U 00Pa3I0B-HAXOJOK HEM3BECTHOTO MPOUCXOXKACHHUS.
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CPABHUTEJIbBHOE M3YYEHUE MUKPOSJIEMEHTHOI'O COCTABA B TAXEJIbIX U
JIETKNUX ®PAKIUAX U3 SHCTATUTOBOI'O XOH/IPUTA ADHI KOT EHA4.

JlaBpenTneBa 3.A., JIoab AJO. T EOX U PAH)
lavza@mail.ru ten. 8-496-52-2-19-88

Metonom MHAA omnpeneneHsl colep:kaHuss MHKPO3JIEMEHTOB B Pa3/ElCHHBIX IO IJIOTHOCTU
MUHEpAIbHBIX (PpakiusaXx K3 HepaBHOBecHOro sHcratuToBoro xouapurta Adhi Kot EH4. Anamus
JIAHHBIX [0 PACTIPEIEICHHIO MUKPOIIIEMEHTOB B TSOKENBIX (pakimsax (p > 4.18 T M) BbIIeIeHHbBIX
u3 sHcraturoBoro xoHapura Adhi Kot EH4 mokasan, uro ¢pakmuu oOCAHEHBI JIETYYHMMHU
muropmibHeIMU dnieMeHTaMu Na, K u TyromnaBkum snemeHToM SC, HO oboramiensl Cr. Bonbmas
4acTh TOHKO3EPHUCTHIX (pakiuii obeanena La uw Sm, HO cuibHO oOorameHa EU, dro
CBHJICTEIILCTBYET O TMIOJIOKUTENBHBIX EU — aHomamusx B 93tux (Qpaknusx. Bo3moxHO,
MOJIOKUTEIbHBIE EU aHOMAamu acCOMUPYIOT C OAHUM U3 CYJIb(HUI0B.

TOHKO3epHUCTBIE HEMArHUTHBIE (DPAKIMH C MeHbIIeH mIoTHOCTBIO (p < 4.18 T cm™®) oborarmens!
Na, merkumu penKo3eMenbHbIMU d7ieMeHTamMu La, Sm u Eu u oGeanens! TyromiaaBkuM SC. Bo Bcex
dpaxmmsx ¢ p < 4.18 T cm™ Habmomaercs obexHenne cuaepoduabHEIME dneMentamu Fe, Ni u Co.
[Ipenmonaraercs, 4To Takoe pachpeaeNeHue JUTOQWIbHBIX M CHACPO(UIBHBIX JJIEMEHTOB B
HEMarHUTHBIX (pakuusx HepaBHoBecHoro xoHnaputa Adhi Kot EH4 cBsizano ¢ HeOymspHBIM
GpakMOHUPOBAHHEM METaUl — CHUJIMKAT W MOCIEAYIOUIMM TepPMalbHBIM METaMOpPU3MOM U
YaCTUYHBIM yIAPHBIM IeperiaBieHueM (moteps Sc u Cr).

Bo (pakiusax ¢ oaMHaKoBOM MIOTHOCTEIO (2.9 < p < 3.0 T eM™®), HO ¢ PasHEIMH pa3MepaMHM 3epeH,
HaOJI0AaeTCs SIBHO MPOTHUBOIIOIOKHOE PacIIpeIelIeHUe MUKPOIJIEMEHTOB.
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OKCIIEPUMEHTAJIBHOE HWCCJIIEAOBAHUE BJIMAHUA BOJ/Jbl HA OU3NYECKUE
CBOMCTBA MATMATHUYECKHUX PACITJIABOB

Jebenes E.5.( TEOXU .PAH)
leb@geokhi.ru ; ter.: 8 (495) 939 78 40

OavH W3 TEOXMMHYECKUX TOAXOAOB K HU3YUYCHUIO MPUPOIBI CEHCMUYECKOW HEOIHOPOIHOCTH
nuTocdepsl CBS3aH C BBISIBICHUEM POJIH JICTYYHUX KOMIIOHEHTOB B M3MEHCHHH €€ BEIIECTBEHHOTO
cocraBa, (a3oBOro u (QU3NYECKOro COCTOSHHS Topoh. Kak mokaszamy 3KCIEepUMEHTATbHbBIE
HCCIIE0BaHMS, CTPYKTYPHBIE H3MEHEHHUSI TIOPOJI IOJDKHBI OKa3bIBaTh CYIIECTBEHHOE BIMSIHHUE HA MX
reo(pu3nvYecKre CBONCTBA.

B nacrosmeit pabore (moj naBieHueM Boabl 10 5 k6ap u temneparypax g0 1000 C) uccnenoBaHsl
PacTBOPUMOCTD, 3JICKTPOIPOBOIHOCTD, BSI3KOCTh, TOBEPXHOCTHOE HATSKEHUE, CKOPOCTH YIPYTUX
BOJIH B CJEAYIOIMX oOpasuax mnopoxa: ambuOOoIuT, OOCHAMWAH, T'PaHUT, 0a3aibT, MUPOKCEHHT,
JYHUT, CCPIICHTHHHUT.

OnpIThl MPOBOJIWIM B T'a30BOM ammapare ¢ BHYTPEHHHUM HarpeBoM, OMUCaHHOM B KHure Kaamk
A.A., Jle6enes E.b., Xurapos H.W. Boga B Marmatnyeckux pacmaBax. M. :Hayka. 1971.

B pesynbrare SKCIEPUMEHTANBHBIX W TEOPETHYECKHX HCCIENOBAaHHM MOKa3aHO, YTO BOIHbBIE
Garouapl MOTYT CYIIECTBEHHO BIIMATh Ha (DU3MYECKOE COCTOSHUE TIYOMHHBIX MOPOA |
MIPOSIBIISATHCS B UX CTPYKTYPHOM M3MEHEHUHU.


mailto:leb@geokhi.ru

BECOMIII - 107

OKCITEPUMEHTAJIbBHOE NCCIIEJOBAHUE CUCTEMBI I'POCCYJIAP-ITNPOII-
OHCTATUT + H20-KCL I1PU 3 U 5 T'TIA.

Jlumanos E.B., Byrsuna B.I'., CadonoB O.I'., Ban K.B. 13 M P)AH
limanov.ev@iem.ac.ru ren.: 8 (985) 619-65-32

1 SHHJj Y CO: -9 R§L80DOHPIHB

B pabote mpencraBieHbl pe3yibTaThl IKCIEPUMEHTAIBHOTO UCCICIOBAHUS PEaKIMH 0O0pa30BaHUs
¢noronura B cucteme rpoccyssp-nupon-3uctatut + HoO-KCl npu 3 I'Tla u 850°C, a Taxke mpu 5
I'Tla u 1000°C. YcTaHOBJIEHO, YTO C YBEIWYEHHUEM KOJIMYECTBA COJIM BO (DIIFOMAEC MPOUCXOIUT
pasznoxenue Al-comepamyx MHHEpPAJIOB, TAKMX KaK SHCTATUT M TpaHAT, a TaKKe 00pa3oBaHUC
¢noronura u guoncuma. C poctoM Xkci BO (QUIFOHIIE KOJMYECTBO AaTIOMHUHHS B JHCTATHTE
CHIDKAETCsI, a KOJIMYECTBO XJIOPA BO (IIOTONMHTE YBEIUYHBACTCS. 3aMEUEHO, YTO B IKCIIEPUMEHTAX
mpu Xkcr = 0.05, 0.1 T = 1000°C, a taxxke B skcniepumentax npu Xkcl = 0.1 T = 850 °C, Xars B
rpaHate Bo3pacraer, 4to oObscHsercs peakuueir Di + 0.8CaTs+ 0.3KCI + 0.2H20 = 0.6Grs +
0.2Phl + 0.2CI-Phl. ITpu Xkci = 0.2 u 0.4 Xcrs B TpaHaTe yMEHBIIAETCS, YTO OOBSICHACTCS peaKiieit
0.3Grs + 1.3Prp + 1.3KCI + 0.7H.O = CaTs+ 0.7Phl + 0.7CI-Phl. Ycranosnenusie 3¢dexrsi
SIBIISTIOTCSL XOpoInuMH TokazarensiMu aktuBHocTH KCI Bo (aronze B xo/e mpoiiecca MOJAIbHOTO
MaHTHMHOI'0 METacoMaTo3a.
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MUKPO- U HAHOKPUCTAJUIMYECKUE Fe-Ni-P-S ATI'PETATHI B JXEJIE3HOM
METEOPUTE DJIbI'A: CBUAETEJILCTBA OBPA30OBAHUA I1PU JABJIEHUAX CBBIILLE 20
I'Tla

JiutacoB KA. ( T M CO, TenAsrga C.H.( T E O X N , RlAuknjii A.D.,
Hoaropusix HM. ( T M CO PAH)

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

t OBtSISO o' f sdzdzj dzO f ted-1HOBIHH j ey €4 t 1A (7~ 17

[TpuBoOAsATCS pe3yNbTAaThl HCCICIOBAHUS YHUKAIBHBIX MUKPO- M HaHOKpHcTawindeckux Fe-Ni-P-S
arperatoB, HalJEeHHBIX B keine3HoM Mereopute rpynnbsl IIE  Onera, koropele Morau
00pa30BBIBATHCS TOJNBKO IIPU BBICOKUX JABICHUSX M TeMIepaTypax B COOTBETCTBUM C
AKCIEPUMEHTATbHBIME (Ha30BBIMU JHMAarpaMMaMu. BasioBbIii COCTaB arperatoB M OJHOPOIHBIX
3ePHUCTHIX 00pa3oBaHuii coorBeTcTBYET TBepaomy pactBopy (Fe,Ni)sP-(Fe,Ni)sS. C yBenudyenuem
naeienus: conepxkanue S B Fe3(P,S) Bospacraer, u B uncrom Buzme ¢asza FesS, msoctpykrypHas
mipeiibep3uty, crabwibHa npu 20 I'Tla (Gu et al.,, 2016). B ycTaHOBICHHBIX arperatax COCTaB
mensiercs B uaTepBaiie ot (Fe,Ni)sPogSo2 mo (Fe,Ni)sPo4Sos. Takum obpasom, Fe-Ni-P-S arperatsr
U3 METeopUTa Oibra COOTBETCTBYIOT aaBieHusM He MeHee 10-20 ITla. Crpykrypa
HAaHOKPHUCTAUTMYECKUX arperatoB M OJHOPOIHBIX KPHCTAIIOB COOTBETCTBYET MIperOep3uTy
COIJIACHO JIaHHBIM JU(PAKTOMETPUHM OTPAKEHHBIX 3JIEKTPOHOB. Hekoropwle apyrue arperaTsl
COOTBETCTBYIOT cocTaBaM Fe;S-Fe;P, xoropeie Takke MODKHBI OOpa30BBIBATHCS TPH BBICOKHX
JaBJIEHUSAX M TemIeparypax. Pe3ynbTaTel paboThl UMEIOT MPSIMOE OTHOLIEHUE K MHTEpIpeTanuu
JTAHHBIX [0 YPEUJIMTaM, TJI€ BO BKIIOUYCHHUSAX B alIMa3e YCTAHOBJIEHbI MUKPOBKIIIOUEHHSI MTOI00HOTO

(Fe,Ni)3(S,P) cocrasa (Nabiei et al., 2018).
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[NTOJIMMOP®HBIE MOANDPUKALIN MEPPUJIJINTA U Na-©OCPATOB 1P BLICOKOM
JABJIEHNN

JIutacop K.[., Apepre A.B., Mlankuii A.®. ( NT M CO, IHa ), Upupyu> T.
YHuBepcutTetrT Id¥3uMumMe, HANOHMUSA

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

t OBtSIsO orf f sdzdzj dzO f tcd -590881) oy € tAAR (17

[TpoBeneHbl HKCIEPUMEHTHI 110 BBICOKOOAapHUuecKoi Tpanchopmanuu GochaToB Mpu AaBICHHUIX O,
15 u 20 I'Tla ¢ ucnosp3oBaHUEM MHOTONMyaHCOHHOW TeXHUKH. [Ipu 6 I'Tla ObuM HCciieTOBaHbI
COCTaBBl, COOTBETCTBYIOIINE MEPPUILIUTY U (heppomeppmiuty. Onnako cunte3 npu 1200-1400 °C
HE MPUBOIMWI K O0Opa3oBaHUIO MEppPWLIMTA. bBbUIM CHUHTE3HMpOBaHbl OpTO(ochaT KalbLUsA
Cas3(PO4)2, no cTpykrype ONM3KHN K anaTUTy, OpUAaHUT ¥ MAHETHT. PaMaHOBCKas CIIEKTPOCKOIHS
MOJTy4eHHBIX (ha3 OTBEYasa aHAJIoraM Ipu aTMOCc(hEepHOM JIaBICHUU.

[Mocune atoro mbl cunTe3upoBanu Mmeppuintut CagNaMg(POas)7 u3 cmecu docdaToB B IKCIICPUMEHTE
npu 1 atm u 1450°C B Teuenue 3 yacoB. ITOT MEPPUILIUT a TaKkkKe cMech pocdaToB ¢ J0OaBICHHEM
kapOoHaTtHOro (urtoca uccrnepoBanace npu gasieHusx 15 m 20 IT'Tla u 1600°C. M3yuyenme
MOJIyYEHHBIX 00Pa310B ¢ IOMOIIbI0 PAMAHOBCKOM CIIEKTPOCKOIUHM MOKa3ano, yto mpu 15 u 20 I'Tla
MEPPWUIUT HMMEET CIEKTp, AaHaJOTHYHBIA TYHTy, 4YTO cOTjacyercs C HaONOJCHUSAMU B
XOHJPUTOBBIX U Kele3HbIX MeTeoputax (Xie et al., 2002; Litasov, Podgornykh, 2017). Ckopee
BCEro, 3TU (a3bl SABJISAIOTCA U3OCTPYKTYpHBIMH, a Mg u Na urparor poip npumeced B TyuTe
Ca3(POs)2. K cokaneHuro, B O9THX ONbITaX HE YAAIOCh MOJIYYHTh KPYIIHBIX KpPUCTAJUIOB
BbICOKOOapuyeckoil (a3pl MeppwutuTa. JlomonmHuTenbHOM a3oii B ombiTax Obul Qocdar ¢
cocraBoM OyxBanbauta Na(Cao.7sMgo.25)PO4. PamaHoBCcKuit criekTp 3Toro docdara oTamyaercst ot
criekTpa OyxBaypauTa rmpu 1 arM. B oOpasmax cmecu ¢ocdaroB u kapooHnaTHoro ¢uiroca mpu 15 u
20 I'lla meppuiuUT He KpuctamauzoBaics. [Ipogykramu ombelToB Obutn TyUT M Na-hocdar, mo
coctaBy coorBercTBytomuii Opuanuty NaMgCa(POs)2. PamanoBckmii criekTp 3Toi (asbl He
COOTBETCTBOBaJ OpHaHMTy mpu | arM, 4YTO CBHUJAETENBCTBYET O €ro TpaHchopMamuu B
BbICOKOOapuueckyto ¢a3zy. PactBopurens B BuIE MIEIOYHO-KapOOHATHUTOBOIO pacijaBa He
00pa30oBBIBAJIOCH, TaK Kak BCE ILIENOYM CBs3bIBAINCH B (ocdarel. KapOonatHas ¢asza Obuia
MIpe/ICTaBIeHa MarHE3UTOM.

B pesynbrare NpoBENEHHBIX OMNBITOB OBUIO YCTAHOBIEHO, yTO Na-KapOOHATHBII pacijaB He
aBIgeTcs (PIOCOM MPU KPUCTAIIIU3ALMN BbICOKOOapruueckux gocdaros, Tak kak Na cBA3bIBaeTCs B
¢dochatel. BoO3MOXKHO, XOpOLIMM pPACTBOPHUTEIEM SBISETCS KapOOHAT Kayus, KOTOPBIM U
TUTAHUPYETCS. MCIOJIB30BAaTh B TIOCIEAYIONIMX OIBITaX. BTOPBHIM BaXHBIM BBIBOIOM SIBIISIETCS
o0ImuMi U1 BCeX MCCIeoBaHHBIX (hoc(aToB XapakTep NMPEeBpaIleHUs] B BHICOKOOAPUYECKU (a3bl.
IIpu 15 TITla Bce ¢ocdaTel (amaTur, MEppUIUIUT, OpUAHUT, OyXBaJIBAUT) HMEIOT
BbICOKOOApHUUecKyto MoauduKaiuio, kotopas coxpansercs u npu 20 I'Tla. Anmatut u MeppHUIHT,
MO-BUANMOMY, ICWCTBUTEIBHO TPEBPANIAIOTCS B HM3OCTPYKTYpHYIO (asy — TyHT, 49TO OBLIO
NPEINoI0KEHO Ha OCHOBAaHMM HccienoBaHui ¢GochaToB U3  yAapHO-pPACIUIABHBIX JKWI B
METEOpHUTaXx.
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U-Pb 1 Pb-Pb JATUPOBAHUE AIIATHUTA W3 XKEJIE3HBIX METEOPUTOB I'PVIIIIbI IAB
METOJOM BTOPMYHO-MOHHOU MACC-CIIEKTPOMETPHU (NanoSIMS)

JluracoB K.JI. ( T MO P ACdpo 10., Takaxatra H,Muku II. (TOK MW CKMUIA yHUBEDP
An o H,Aeauskoa C.H., Ckpunauk ASI.( T EOXIUN PAH)

klitasov@igm.nsc.ru Tein.: 8 (383) 333 26 00
t OBtSISO o' f sdzdzj dzO f ted-1HOBIHH j ey €4 t 1A (7~ 17

[IpoBeaeno uccienoBanue U-Pb Bo3spacTtoB docdaToB u3 Kelle3HbIX MeTeopuToB Tpymmbl |1AB
metonoM HaHO-BUMC (BTOpU4HO-MOHHOH Macc-criekTpomeTpun). 20U-2%Pph- u 207ph-206ph-
JATUPOBKHK ObLIM mojydeHbl Ha nmpudope NanoSIMS 50 B Tokuiickom YHuBepcutere. B kauectse
CTaHJapTa WCHOJB30BAIHM ANATHT U3 IIEIOYHBIX mopoxa nposuHmmu Ontapuo (Kanama) Bo3pactom
1155 £+ 5 muH. sieT. bbuti U3MepeHsl COOTHOIIEHHUs H30TOMOB CBHHIIA B MeTeopuTax Copiapo (IAB-
MG, ocnoBHas rpymmna), NWA 6369 (SLL — uuskue comepkanms Au u Ni), Udei Station,
Woodbine, Macasiauto (moarpyimna npomexyrtounas mexay SLL u SLM — nuskue comepxanust Au
u cpearue Ni) 1 anomansHOTrO MeTeopuTa Sombrerete. J{ist Bcex METEOPUTOB UCCIICIOBAHBI OT 3 110
10 3epeH amaTHTa WM pacKpHCTalIM3oBaHHOro ¢ocdaraoro paciuiaBa (Sombrerete). Bce
WCCJICIOBAaHHBIC alaTUThI WMEIOT JOCTaTo4HO Hu3kue KoHmeHtpamuu U = 0.5-2.0 ppm. 3Oro
3aTPYyIHSUIIO MOTYYeHHE JaHHBIX ¢ MUHUMalIbHOU omnOkon uamepenuid. [lonyduennsie qaHHbIC IS
BCEX METEOPUTOB JOBOJILHO IIJIOTHO JIOXKATCSI HA U30XPOHY Bo3pacToMm 4563 + 29 muH sner. OnHako
0e3 ydera HECKOJBKHUX TOUYEK, KOTOpbIE OTKIOHSIOTCS OT OCHOBHOTO TPEHJA BO3PACT COCTaBISET
4532 + 24 mun ner. CpaBHenue ¢ ganHbiMu Hf-W naTupoBok juisi MeTasuia )Kelne3HbIX METEOPUTOB
rpymmsl IAB (Worsham et al., 2017) moka3ssiBaet, 4to (OPMHPOBAHHE CHUIMKATOB BEPOSITHO HE
OBLIO Pa30pBaHO BO BpeMEHH C (POPMHUPOBAHHEM MeTauIa. BOJBIIMHCTBO JaHHBIX TIEPECEKAIOTCS B
paiione 3-6 muH. jer mocie (opmupoBanus Ca-Al Bxirouenuit (CAl — Hambonee panHero
BemectBa ConHewyHO# cuctemsbl). llodmydeHHbIE NaHHBIE COTJIACYIOTCS C JIPYTMMH OIICHKaMHU

audepeHrali MEeTAIMIeCKON M CHIIMKAaTHOW dacTu MereoputoB rpymmnsl IAB (Hunt et al.,
2018).
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BJIMAHUE IEJIOYHBIX XJIOPUAOB HA CTABMJIBHOCTDH CEPIIEHTUHA ITPU P-T
YCJIOBUAX METAMOP®HU3MA B 30HAX CYBAYKINN: JTUDPPAKIIMOHHLIE 1 KP-
CHEKTPOCKOITMYECKHE UCCJIEJOBAHHNS IN SITU

JInxaueBa A.IO. ( T MO CP AH, NADO ToiubsACHB)(, T M CO Phuferkd ,
CB.(UT'M CO PAH, HIeYon . NP CouddO.HY NOM PAH,TTreon.
M Y AguapoB AU.( MAP CO PAH)

alih@igm.nsc.ru ten.: 8 (383) 373 05 26

it OBtsSlsOdzg daPtsdz tcOdZE Or G Mz H OtcMmlis 9-30UB@O4),5 L OH Odzd W
fBHHJ Y OdzO t A ABRO01B)tc Odzls 1 8

Jleruaparanus ceprieHTHHA pacCMaTPUBAETCS KaK KIIIOUEBOM 3Tall MeTaMophUIECcKOro
npeoOpa3oBaHus THAPATHPOBAHHBIX YIBTPAOCHOBHBIX ITOPOJI B 30HAX CYOIYKIIMH, BHI3BIBAIO NN
IIJIaBJICHUE OPOJ MAaHTUITHOTO KJIMHA U OCTPOBOYKHBIA MarMatusM. B yciioBusX HU3KOM
aktuBHOCTH H20, 00yCIIOBIEHHOM PUCYTCTBHUEM ILEIOYHBIX XJIOPHIOB B BOXHOM (hIIrOH e,
TEeMIIEpaTypa JACrUIpaTallii MOXKET CHUKATHCS 10 HECKOJIBKUX COTEH rpaaycoB. Meromamu in Situ
pPEeHTreHOBCKOM qudpakuuu 1 KP-crieKTpoCcKouy nCciieJoBaHO MOBEICHHE IPUPOIHOTO
xpuszoruia B mpucyrctsuu NaCl mpu 100-400 °C u 10-40 k6ap B HarpeBaeMoi ajMa3HOM sueiike.
TemnepaTypa Hauana pa3ioxeHus: cHukaercst 0osee yuem Ha 200 °C 1o cpaBHEHHUIO ¢ CUCTEMOM, HE
conepkariei cosb (400 °C), mpu TOM B KaueCTBE MPOAYKTOB peaKIui 00pa3yroTcs TOIbKO
6e3BoHbIe (a3wl (hopcTeput, FIHCTATUT). Haburro1aeMblil TeMIIepaTypHBIN CIIBUT MOYKET OBIThH
MIOBOJIOM JUJIs IEPECMOTpPa TEIJIOBBIX TPAIMEHTOB BHYTPU CyOylUpYIOIIel TUTOCHEPHOHN TUIUTHI U
JIOKQJIM3alMK 30H JAeTUApaTaliu.

JudpakimoHHble U3MEpPEHUs BHIIIOIHEHBI MPU Ucoiab30BaHuu obopynoanus LIKIT CLHCTH.
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MOP®OJIOTUYECKHUE OCOBEHHOCTU KPUCTAJIJIOB 30JIOTA, CUHTE3MPOBAHHBIX
N3 PTYTHBIX AMAJIBI'AM HA ECTECTBEHHBIE ITOIJIOXKHA

JlodacroB B.M., CuiibsinoB CAA. ( T AT nlT CoY)
Lbm02@ya.ru ten.: 8 (923) 27 27 137

Ponbp prytu mnpu A00bIYE POCCHITHOIO 30J10Ta JOJITOE BpeMs oOcTaBajach BBICOKOHW. YacTh
TEXHOT€HHON PTYTH HEM30€XHO IIonajaja B OKPYXKAIOIIyI0 Cpedy, ydacTBYs B pPa3IHYHBIX
nporeccax, NpUBOAAIINX, B TOM YHCIE, K 00pa30BaHUIO HOBBIX MUHEPAIBHBIX (ha3.

Jlis m3ydeHusl MOAOOHBIX IPOLECCOB ObUI MPOBEAEH PsJI AKCHEpUMEHTaIbHbIX paboT. Ilyrém
JaCTUYHOTO PACTBOPEHUS 30J0Ta B PTYTH C MOCIEAYIOIIUM pacTBOPEHUEM o0Opa3oBaBLICHCS
amajgbraMbl B KHCJIOTaxX ObUIM MOJY4€Hbl KPHUCTAUIBl 30JI0TA M amajblaM Ha eCTECTBEHHBIX
IOJUI0KKAX.

IIpu 351€KTPOHHO-MUKPOCKOIIMYECKOM HCCIEJOBAaHUM HOBOOOpPA30BaHMM OBUIM yCTAHOBIICHBI
MOP(OJIOTHYECKUE OCOOCHHOCTH KPUCTAUIOB 30J0Ta M 30JI0TBIX aMaylbraM, a TaKKe OIpeesIeH
XMUMUYECKHH COCTaB MOOOYHBIX (a3, 00pa30BaABIIMXCS B X0J1€ IKCIIEPUMEHTA.

B pesynbrare mnpoBeAEHHBIX OSKCIEPUMEHTOB coOpaH Marepuall, KOTOPBIH IUIAHUPYETCS
MCIOJIb30BATh JUIs JaJbHENIIEr0 UCCIEJOBAHUS U CONIOCTABIECHUS C MPUPOJHBIMUA 00pa30BaHUAMU
cuctembl Au-Ag-Hg.
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O PACTIPEAEJIEHUN CUAEPO®WIIbHBIX SJIEMEHTOB MEX/Y METAJIJIOM U
TOHO3EPHUCTON ®PAKIIMEN OSOHCTATUTOBBIX METEOPUTOB

JIoaw AJO., JlaBpentoeBa3.A( T EOX W P AH)
ajull@mal.ru ten.: 8 (496)52 -219 88

DHCTATUTOBBIE ~ METEOPUTHI, MPEJCTABICHHbIE XOHApPUTAaMH U  AU(PPepeHIUPOBAHHBIMU
aXOHJIPUTAMH, CHJIBHO PA3JIMYAIOTCS MO COACPIKaHUIO B HUX MeTasuia. C [eNblo MOUCcKa MPU3HAKOB
TeHETUYECKOM B3aUMOCBSI3U MCXKAY OTUMHU TrpylnamMu MCETCOPUTOB, PACCMOTPCHLI AAHHBIC I10
COJCPKAHUIO CHUICPOPHIBHBIX JJIEMEHTOB B TOHKO3EPHUCTOM W METAUIMYECKOW (ppakiusax
xouaputoB EH4 u EL6 Tumos, a Taxke axonapurta Norton County. OOmieit xapaKTepuCTHKOMN
cocTaBa d3TUX (paKIUil DSHCTATHTOBBIX METEOPUTOB SBJSIETCS WX OOOTAIllCHUE 30JI0TOM
OTHOCUTEIIFHO JpYyrux, Ooiee TPyIHOJETydnX, dyeMeHToB. CoaepxaHue CHIECPOPHIBHBIX
AJIEMEHTOB B TOHKO3EPHUCTOW ()PAKIMKU HSHCTATUTOBOTO aXOHAPUTA 3HAYMTEIBHO HIDKE HX
COJICp)KaHUslT B AHAIOTMYHOW (paKkmWH XOHIPHUTOB, YTO OOYCJIOBIEHO OOIMMM HHU3KUM
COJICp)KaHUEM MeETalla B 3TOW TPYIIE METCOPHTOB. Takke MOXHO OTMETUTh TOMOTECHHOCTb
COCTaBa MeTajula XOHJIPUTOB W OTCYTCTBHE IIPU3HAKOB 3aMETHOTO  MEKIJIEMEHTHOTO
(bpaKIMOHUPOBAHUS AJIEMEHTOB B UX TOHKO3EPHHUCTHIX (PpaKIUsaX, TOT/Ia Kak B cocTaBe (paKiiuii
aXOHJIPUTA MIPOCIICKUBAIOTCS MIPU3HAKH MarMaTudeckoi audQepeHnnaniy BemecTBa METEOPHUTa B
nepuosi ero obpaszoanus. [logodue TpeHIOB (PpakIMOHUPOBAHUS CUACPOPUIBHBIX JIEMEHTOB B
paccMaTpruBaACMbIX @pammax OHCTATUTOBLIX MCTCOPUTOB NPCANIOIAract Mx O6pa3OBaHI/I$I nu3
BEIIeCTBa OJIM3KOTrO MO COCTaBY U, BO3MOXKHO, HA Pa3HOM TITyOMHE €MHOTO POJUTEIBCKOTO Tela.
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OKCITEPUMEHTAJIBHOE U3YYEHUE [TPUPOTHOI'O ®PAKIIMOHMPOBAHNWA N30TOITOB
APT'OHA.

MaxkapoB BIL.(r eo ., I T PYkBa . Mo c
litology-kaf@mgpi-rggru.ru. (495) 433- 56-77, 106. 11-78

Becp komruiekc reosnormueckux HaomroneHuit o noseaenun PI'MU (Paguorennsie M3oTonsl u
M300apbl) B TEPMOTPaAMECHTHBIX MOJSAX CBHJACTEIBCTBYET O BO3MOKHOCTU (PAKIIMOHHPOBAHUS
UX B IPUPOJHBIX yciaoBUAX. He mocnennee Mecto cpeu HUX 3aHUMAET U BOMPOCHI aprOHOBOM
IUArHOCTHKH.  [IpoaHalM3MpOBaHbl ~ HATYpHBIE W OKCIEPUMEHTAIbHBIE  OCOOCHHOCTH
pacnpesienenuii uzoronos B Tpuane (°Ar, ¥°Ar, “°Ar), npeumymecTBenHO B GHOTHTE, IPHU BHICOKHX
u. Pacnpeneneane ““COAr-T onmceiaercs mapaGonmyeckuM ypaBHEHHeEM, TIONHBIH KBajapar M3
xotopoii mmeer Buy IN(*CAr/°Ar) & -A(UT i 1/ &+ . Bpecs RTA= DHo—oHTamsnms Bo3roHa
(pacTtBOpeHusi) u30TOMOB Ar, T.e. TEIJIOTa pacTBOpeHHMs mnpumecu (Ar) B MHUHEpaie TpH
temneparype U°K, cooTBeTCTByIOIIas TeMIlepaType KpUCTAJUIM3AalMKM MUHEpaia B IMPHPOTHBIX
yenosusax. Onu ca3ansl ypasHeHneM DHo =22,511, -10545. B = In(*°Ar/*®Ar),.YVcranosinero, uro B
mapax (“°Ar/®Ar) u (*°Ar/*®Ar) ormeuaercs nuueitnas 3asucumocts IN(*CAr2CAr) = Aln(®Ar/8Ar) +
B, yrnosoit ko>dpduuuent A4 1 m He cBAzaH ¢ «u30XpoHON». OHa sABJIAETCS KOMOMHALMEH
ypasrenuii- IN(CAr/Ar) & -AU/TT 1/ )+ o InC°Ar/P%Ar) & -a (LT T 1/ #)>+ D.
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IMEPUOJIUYECKASI CUCTEMA 3EMHBIX W JIVHHBIX HUMITAKTHBIX COBBITUA —
KJIIOY K TMAT'HOCTHUKE ITPOBJIIEMATHUYHLBIX U ITPOI'HO3Y HOBBIX PYJOHOCHDBIX
ACTPOBJIEM

MaabkoB B. A. ( CT Y, Coblk KypsresaBpB. Komn HLU YpO PAH,
XosmonmoBa A.J. MMH PAH, MocKk Ba)
malkov36@mail.ru

[lepuonnyeckass cucremMa 3eMHBIX M JYHHBIX MMIIAKTHBIX COOBITHIl MpENCTaBIIsET, MO CYTH, UX
CTPOro€ KOCMHYECKOE PACIIMCAHNE OT MOMEHTA IIEPBBIX UMIIAKTOB B PAHHEN COJIHEYHOU CUCTEME U
UMIAKTHOTO poxkaeHust JIyHsr ~ 4515 MiH JieT Ha3aa U MPOJOJDKAIONIMXCS B OCTa0JICHHOM BHJIE
noHblHe. Bces ucropus UMNAKTHRIX COOBITUH pacmagaercs Ha 21 rajakTHUeCKUid Tepuon
JUINTEIBHOCTBIO N0 ~215 MJH JeT, B KaXJOM M3 KOTOpPbIX HpUCYTCTBYeT no 10 3HAYMMBIX
MMIIAKTOB C MHTEPBAJIaMU MEXy HUMHU 0K0J0 20+2 MIIH j1eT. DTH UMIAKThl 00pa3ytoT OTAEIbHbIE
3BEHbS] TOMOJIOTHYECKUX LIETIOYEK (TOMOJOTMYECKUX psAAoB). BakaHcuu B TaKMX rOMOJIOTMYECKUX
nenoykax (psaax) IO3BOJSIIOT IPOTHO3MPOBAaTh HOBBIE acTpoOJeMbl U JAMAarHOCTUPOBATH
poOJIeMaTHYHbIE UMIIAKTHBIE CTPYKTYPHI.

ChblK
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OIIPEAEJIEHUE JABJIEHWA HABYXAHUA TJIMHUCTBIX MATEPUAJIOB JUUIA
BAPLEPOB BE3OITACHOCTHU

MaptsinoB K.B., ’Kapkosa B.O., 3axapopaE.B.( N®X 3 PAH)
markOs@mail.ru ten.: 8 (985) 777 59 43

KomnpeccnoHHBIE XapaKTepUCTUKH TIMHUCTBIX OapbepHBIX MAaTEPHAJIOB SBISIOTCS Ba)KHBIMU
napaMmerpamu s 000CHOBaHUs Oe30macHOCTH 00BeKTOB 3axopoHeHus PAO, Tak Kak BIUSIOT HE
TOJIFKO Ha YCTOWYMBOCTh KOHCTPYKIIMH OOBEKTA, HO M Ha (PHIBTPAIIMOHHBIC TapaMeTphl 0apbepoB.
[Ipu HacklieHUU TIUHSHOTO Gapbepa BoJOM Hambojee KPUTUYHBIM KOMIIPECCHOHHBIM CBOWCTBOM
Oyzner HaOyXaeMOCTh, BOSHHUKAIOIIAs U3-32 MPUCYTCTBUS B OaphepHBIX MaTepHajax CMEKTHTOBBIX
MUHEpaNoB (MOHTMOpWIOHHTA). HabyxaemMocTh moja Harpy3kod mposIBISETCS Kak yrpyras
nedopmarnusi, B OTIMYKE OT IIACTUYHOH JehopMaIiy, CBOUCTBEHHOH I MATEPHAIIOB, COCTOSIITIX
13 HEHaOyXalolMX TIMHUCTBIX MUHEPAJIOB TPYMIbI KaHIUTOB (KaonuHuta). HaOyxaemMocTh moj
Harpy3koil WiM B OTPaHUYEHHOM OOBEME YHUCIIEHHO BBIpAXKaeTcsd 4epe3 JaBjieHuEe HaOyXaHusl.
[IpennoxxeH HOBBIM METOA MJis OmpeneieHusl AaBieHuss HaOyxaHus. [lpuBonsTcs pe3ynbTaThl,
MIOJIyYEHHBIE JUIsl pa3HbIX OEHTOHMTOB. PaccmaTpuBaroTcsi (U3MYECKHME OCHOBBI IpOLIECCAa U €ro
BIUsIHUE Ha JedopMalnio U GUIbTPAMOHHBIE TApAMETPhI INIMHUCTHIX OaphEePHBIX MATEPHAIIOB.
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BBILEJJAYMBAHUE CTEKJIOKPUCTAJIJIMUECKOU ®OCDATHOU MATPHUIBI JJIA
PAO B YCJIOBUAX I'NN'TYBUHHOI'O 3AXOPOHEHM A

MaptsinoB K.B., 3axaposa E.B. ( N ® X 3 PHekpicos A.H., Koreabnukos A.P. ( @ M
PAHOpiosaBA.( ®r YN "MNO" Masik")
markOs@mail.ru ten.: 8 (985) 777 59 43

MonenbHble SKCIIEPUMEHTHI TI0 MEUICHHOMY OXJIaXJIeHUI0 (ochaTHOro paciuiaBa, aHaJIOTHYHOTO
1o cocrtaBy octekiaoBaHHbIM PAO IIO «Mask», NOATBEpAWIN BBICOKYIO BEPOSTHOCTH €r0
YaCTUYHOW KpHUCTAUIM3AllMM C OOpa30BaHHEM CTEKJIOKPUCTAJUIMUECKONM MaTpulbl. [ aBHas
KpUcTayuinieckass ¢asza, oOpasyromiascs M3 MOAEIHHOTO pacijiaBa, MMella COCTaB ONU3KHHA K
NasAl2P3012. BrimenaunBanme 3T0# CTEKIOKPUCTATUTUNUECKON MATPHIIbI, COEPKAIICH HMUTATOPBI
PAO, B craTMyecKHX YCJIOBHUSAX, XapaKTEPHBIX UIA TJyOMHHOTO 3aXOpOHEHHUS, B IMPHCYTCTBUU
OeHTOHUTa (MOTEHIIMAILHOTO OapbepHOro MaTepuaia) mpu temmeparypax 25 u 120°C moxkaszaro,
YTO IpeAeNbHbIC KOHIICHTPAIIUH TPU BBIIIEIIAYNBAHUY TJIAaBHBIX KOMIIOHEHTOB U UMUTaTopoB PAO
OJIM3KHU K TeM, KOTOpPbIe XapaKTEPHbI /Ui BBILIEIIAYMBAHUS TOMOT€HHOTO CTEKJIa TOrO K€ COCTaBa B
aHAJIOTHYHBIX ycioBusx. CuenaH BBIBO, 4TO (ha3oBoe cocTosiHue GochaTHONW MAaTPULIBI HE BIUSET
Ha COJIEp’KaHNE KOMIIOHEHTOB B BBIIIENATaX B YCIOBUSX TTYOMHHOTO 3aXOPOHEHUS.
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®A30BBIE ITPEBPAIIIEHUA B CUCTEME MgAI,O4 — MgCr204 TP JABJIEHWU 10-24
I'Tla 1 TEMIIEPATYPE1600°C

MatpocoBa EA.(T EOX N )PBadpos AB.(T EOXW PAH,-T rMIpBunau & (y H
T ®nopeHpudgtyse T.(y r OSDxyme
ekaterina.a.sirotkina@gmail.com

DkcrepuMeHThl 10 ucciepoBanuio cucreMbl  MgAIOs — MQCroOs Obutd  MPOBEACHBI B
VYuusepcurere Oxume (Marrysima, SImoHMs) HAa MHOTOITYaHCOHHOM arlliapaTe BBICOKOTO JIAaBJICHHUS.
['maBHOW [ENBbIO DKCIIEPUMEHTOB SIBJISICTCS YCTAHOBJICHHE YCIOBHUH W MEXaHHW3Ma 00pa3oBaHUs,
BBISIBIICHHE CTPYKTYPHBIX OCOOCHHOCTEH M JBOJIOIUH COCTABA MOCTIIMUHENEBBIX (a3 B MIMPOKOM
nuanasone nasiennii (10-24 I'Tla) npu nocrossaroN Temneparype (1600°C) B MojenbHON cUCcTEME
MgO-Al>,03-Cr20s.

ITpu 10—24 I'Tla u 1600°C 6b11 M3yyYeH MOJIHBINA AMANA30H CTAPTOBBIX COCTaBOB B psaay MgAl,O4
(Sp)-MgCr204 (MChr) ¢ marom 2-3 I'Tla, 9TO MO3BOJKIIO CHHTE3UPOBATH MMOCTIIITHHEIEBIC (ha3bl
IIUPOKOTO pa3zHooOpa3ust coctaBoB. B 3aBucuMoctu oT P-T ycinoBuid OCHOBHBIMU (pa3amu,
noJy4eHHbIMUA B onbiTax, sBistorcss MQ(ALLCr)204 co crpykrypoit mmunenu, daza Mg2Cr20s ¢
moauduimpoBanHoit  ctpykrypoir  smogsuruta  (mbLd),  (Cr,Al)203  sckonmaut/KopyH,
noctumunenessie  pazer Mg(Cr,Al)20s co crpykrypoit Tuma tuTtaHata kanblms (Ct) wu
Mg(AI,Cr)204 co ctpykrypoii heppura kanbius (Cf), nepukias.

da3oBbIe acconuanyy, noxydeHnsle B onbitax npu 10-15 I'Tla Brmouaror Mg(ALCr)204 mmunens.
Veenuuenue aasienus o 15 I'Tla npuBoauT k obpaszoBanuto accouuarnuu Mgz(Al,Cr)20s (mLd) u
kopyHza. [Ipu nasiaenun 18 I'Tla B y3koM auarna3oHe ctapToBbix coctaBoB (40—60 moi. % MChr) B
paBHOBecurn ¢ noctmmnuHeneBord ¢azoir Mg(Cr,Al)2,04 (Ct) mpucyrctByror mLd u Cor.
VYMeHbllIeHHE colepaHusi xpoma B craproBoM coctaBe (0—40 mon. % MChr) mpuBomuT K
00pa3oBaHUIO dba3 mLd+Cor+periclase (Per) o pEaKIHu: MgO
(Per)+(Al,Cr)203(Cor)=Mg(Al,Cr)204(Sp). B obmacti cuctembl 00raToii XpOMOM IPH JTaBJICHUH
6onee 17 I'lla o6pazyercs monodazHoe none Mg(Cr,Al)204 (Ct). UaTepecHo, uTo 0OpazoBaHue
noctumuneneBor dpassl Mg(AI,Cr)204 co ctpykTypoit dheppura KaublMs MPOUCXOIUT TpU Oojiee
BbICOKOM fAaBiienuu (> 23 I'Tla).
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SOKCIIEPUMEHTAJIBHOE NCCJIIEJJOBAHUME BJIMAHUA ®JIIONTHOI'O PEXXUMA HA
IMTPOLIECCHI APTWVIN3ALIMNA

Mensenes B.S1., UBanoBa LA.(M3 K CO), PAH
liva@crust.irk.ru; Ten.:8(3952)427191
it OBBISO o' f sdzdzj d&zO0 ftcd  sSHIWFA{LY)] t AAR (ctOdzls -

HcxomupiMu  0Opa3zliaMu Uil SKCIEPUMEHTAIbHOTO HCCIIEIOBAaHUS TPOIECCOB  aprujUIM3aliu
(ITIONTHO-CHITMKATHBIX CUCTEM MOCTYKUIIH: JISHKOKPATOBBIE IBYIIOJIEBOIIIIATOBBIE IPAHUTHI OHOMN
U3 )KUJIBHBIX (ha3 TpaHUTOB MyHKYyCapABbIKCKOTO KOMILIEKCa CKiIaqdaroro oopamienus Cubupckoi
wiatrpopMbl UM TIOCTKUHEMAaTHYECKHE  CEpbhle  JIBYIOJEBOIINATOBBIE  T'PAHOIAMOPUTHI
[apepkanraiickoro BeicTyna ¢pyHmamenTa Cubupckoit miardopmsl. [IpoBeneHbl 3KCIIEPUMEHTHI,
MOJIETUPYIOLIME pa3inyHble TUMbl aprusmusauuu npu T=(180-200) °C, P=1000 atm™m, paznuyHoH
JUTUTEIBHOCTH ¢ (MTFOUIHBIMU COCTABIISIONIMMU (pacTBOpPaMu) cieayromux coctaBoB: HoO+(2,5-5)
% HCI; H20+10 % HCI; H.O+5 % H,SOs4; NH40OH u (NH40OH+20 % HCI). B pesysnbrare
MOJICTIMPOBAHUS ApTHIUIM3AIUHN TAJIOUJAHOTO THUIA MO JBYIOJIEBOIINATOBBIM I'PAHUTAM IOJY4EHbI
30HBbI CMEKTUTOB; 110 TPAHOAUOPUTAM — 30HBI MOHTMOPHUJJIOHUTOB, XJIOPUTOB, FMAPOCIION. B 06enx
CHUCTEMax OTMEYEHBI MPOLECChl MENUTU3AlNNA U CEePULIMTU3ALIMU MOJEeBBIX MMaToB. PaccMoTpeHno
BJIMSIHUE JUIMTEIILHOCTH AKCIEPUMEHTOB Ha MPOLECCHl METUTU3AIUH, KAOJIMHU3AUUU OMOTHTA U
3aMOTHEHUI0 MEXK3EPHOBOTO MPOCTPAHCTBA OKHUCIAMH M THApPOOKHCcIamH jxene3a. [IpuBonsarcs
JaHHBIE TI0 MOJIETTMPOBAHUIO CYJIb()ATHOTO U APYIHX THUIIOB aprUUIM3aLUU.
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PA3PABOTKA TEXHOJIOTUM OYUCTKH IIPUPOTHOI'O I'PAOUTA POCCUU OT
I[MPUMECEU C IPUMEHEHWUEM METOIOB ITUPO-I'MAPOMETAJIJIYPI'UN.

Momuanos BIL. ( ABTIT N 0B MelkdstM.A.( X OABO PAH)
vpmol@mail.ru, tei.: 8 914 734 63 65
t OBtSISO orf f sdzdzj dzO fted W ddzOdzmseo HOB00JIBHH J ey &) GO

BrinmonHeHo skcnepuMeHTanbHOE H3ydeHue rpaduToB MecTopoxiaeHuil tora JlampHero Bocroka
Poccun. Kak wu3BeCTHO, OH OTHOCHUTCS K 4YHCIy HauOojiee BOCTPEOOBAHHBIX COBPEMEHHBIMU
TEXHOJIOTUSIMU BHJIOB TBEPJIBIX IOJE3HBIX HMCKOMAaeMbIX. B 4YacTHOCTH, Maslo30JIbHBIN TpaduT
MOKET OBITh HCIOJB30BAH B KaueCTBE KOHCTPYKIIMOHHOI'O MaTepuaia B aTOMHOM SHEpreTHke,
TEIUIOTEXHUKE U T.[., @ TAK)KE KaK UCXOAHOE ChIphE AJIs MOJY4YEeHUs KOJUIOUAHOTO TpaduTa, OKCUaa
rpaduTa (CoenuHEHHE YTIIepojaa, BOAOPOAA M KHCIOPOAA B Pa3IMYHBIX COOTHOIIECHUSX, KOTOPOE
oOpa3yercs mpu o00paboTke TrpaduTa CHUIBHBIMH OKUCIHMTENSIMH) U PACIIMPEHHOro rpadura.
Pazpaborana npuHIMNHANBHAS TEXHOJOTHYECKAsh CXEMa OYHCTKH TPHUPOJHOTO TPapHUTOBOTO
KOHIIEHTpaTa U OTpabOTaHbl J1aGOpATOPHBIE PEKUMBI JIJISl MOJIYYCHHs MPOJYKTOB OOOTallleHUs C
colepkaHueM yriepoga He MeHee 99,5 %. Cxema BKIIO4aeT craauu  (PTOpUPOBAHMS
BBICOKO30JIbHOTO TpaUTOBOrO KOHIIEHTpaTa OM(MTOPUAOM aMMOHUS U BbIIIEIaUuMBaHUs TIpUMeceit
pacTBOPUMBIX (GTOPUIOB.
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OKCIIEPUMEHTAJIBHOE  UCCJIIEJOBAHUE COPBIMM MEJAM  IIPUPOAHBLIMU
TOPO®AMU B ECTECTBEHHOM N MOU®UITMPOBAHHOM BU/IE

Hajimymmuna O.C., I'acbkoBa O.JI., Ckpunkuna T.C., 3y6akoBa E.A., boryciasckuii A.E.,
Caena O.I1., Kagannuk B.I'., [loxopykoBa A.U., KpaBuenko AL A.( T M CO PAH)
naymushinaos@igm.nsc.ru texn.: 8 (383) 373-05-26 106. 772

t OBtSIsO orf §f tsdzdzy dzO ff to/-10029H H j e &4 t1 A 18

[Tokazano, 4To ancopOHpyrOIIMe CBOHCTBA TOPGHOB (BEPXOBOrO M MEPEXOIHOT0) OOYCIOBIICHBI
KOJINYECTBOM U COOTHOILEHHEM B MX COCTaBE CBS3aHHBIX C MaTpuLlel (YHKIMOHAIbHBIX I'PYII
(xapOokcuiIbHbIe, (PEHONBHBIE W T.JA.) U BBICOKOMOJICKYJISAPHBIX COEAMHEHUH THIIAa T'yMYCOBBIX
KucaoT. ['pymnmoBoil  cocTaB  ompeaessuicss METOAOM  OOpaTHOTO  MOTEHLMOMETPUYECKOIO
TUTPOBaHMS. AJCOPOIMOHHBIE CBOMCTBA TOP(HOB mpH T:K = 1:50 n3ydanuce B MIMPOKOM AHAIIA30HE
napamerpoB: CU(NO3)z2 10- 150 mr/m, pH 3-5, Bpems 15 mmu - 12 4YacoB ¢ MarHUTHBIM
nepeMeluBanueM. Pe3ynpTaThl MHTEpIPETHPOBAIUCH B TepMHHaX %,R (mpoueHT ynanenus), Kg
(ko3 unuent pacopeneneHus). M3oTepMbl copOLMK  XOpPOIIO OMMCHIBAIOTCS ypaBHEHHUEM
Opeitnuxa, st koroporo K =1.4176 u 1.4946, 1/n = 0.2956 u 0.2621 (Bepx0BO# U MEPEXOTHBIN
TOp(, COOTBETCTBEHHO). [IJ1 BCeX HMCCIEeI0OBAaHHBIX KOHLEHTpAIMA MeIu BpeMsl 0Ka3aloCh CaMbIM
HE3HAYMMBIM [1apaMETpoOM, IOCKOJIbKY paBHOBecue pocturaerca 3a 30 MuH; oxHako Ky
YMEHBIIIAETCsl Ha MOPSAAOK MPH POCTE MCXOJHBIX KOHLEHTpalMi MOHA MeTajjla W/WIN CHUXKEHUU
pH 1o 3 en. Haiinens! ycnoBus, Ipy KOTOPHIX OOIIMI MPOLIEHT yAaJE€HHBIX HOHOB MEIU JOCTUTAET
MaKkCUMyMa U TOp¢ MOXKET YCIEIIHO UCIOIb30BaThCA A1l OYMCTKU CTOYHBIX BOJI OT 3arpsI3HEHUH.
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T'MJIPOTEPMAJIBHBIN CUHTE3 (Ga, Ge)-COJIEPXKAIIET'O CTPYKTYPHOI'O AHAJIOT'A
TYPMAJIMHA

HecrepoBa BA. (r e o AT. MJ, Y N3 M), BRaAkésa T.B. ( MO M R HymhpoBckuii
II0. (r e o AT. M), bamuuknii B.C. ( NOM REKBdQII.C. r eo AT. M, Y N3O M
P A Wy HekpacoBAH.( MO M PAH)

v_nest.243(@mail.ru, Temn. 8 (496) 522 58 47

Cunte3 Ga- u Ge 3aMemeHHBIX TYPMaJHMHOB IPEICTAaBISET OCOOBIA HMHTEPEC, MOCKOJBKY
yKa3aHHBIC 3aMEIIAIOIINE 3JIEMEHThI [0 KPUCTAJUIOXMMUYECKUM XapakTepucThHkaMm Oyu3ku k Al u
Si COOTBETCTBEHHO, HO MPHU 3TOM MMEIOT OOJIbIIKE pa3Mepbl HOHHBIX PaauycoB. B cBs3u ¢ 3TUM
JIOTUYHO TPEINOJIOKUTh BO3HUKHOBEHHE B TaJUIMH-TEPMAHUEBBIX TypMajHMHaX CTPYKTYPHBIX
nepopmanuii ¥, Kak CIEACTBHE 3TOr0, 00Jee SIPKO BBIPAKEHHBIX MUPO- U IbE30EKTPUUECKUX
CBOMCTB.

[lepBbie TONOOHBIE KPUCTAUIBI OBUIM  BBIPAICHBI HAMH THUAPOTEPMAIBHBIM  METOJOM
temneparypHoro nepemnana npu 600—650°C u gasnenuu 100 MIIa B pacTBopax OOpHOI KHUCIOTHI
Ha 23b0auToBBIe 3arTpaBku. HoBooOpasoamuwii HapocT (Ga, Ge)-comepikaiiero TypMaiuHa B
HampaBlieHuu nuHakouaa gocturan tonmuHsl 50—-100 mxwMm; conepkanus B Hem Gax03 u GeO:
coctaBisuid 0koio 20 u 2 mac. % cOOTBETCTBEHHO. Pacnpenenenne npumecH rajuids U repMaHus B
HapoCIIeM CJI0€ HMMEET pPaBHOMEpHBIN xapakTep. JlanpHeline wuccieaoBaHus HEOOXOIUMO
COCPENOTOYUTh HA YBEIMUEHUU TOJIIMHBI HAPOCUIETO CJI0S U JA0JM IMPUMECH TaJljIus U TepMaHus B
BBIPAICHHBIX KPHUCTAIaX.
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HEOJHOPOHOCTbD ITPOLECCOB JE©COPMIPOBAHIA Y PAPYIIEHNS OBPA3LIOB
OBBIKHOBEHHBIX XOHAPUTOB 1O MEXAHWUYECKOUN HAI'PY3KOHU

Huxurtun CM. (/1T1T OO O -KA/MJY gpoauesnuy ®.®. ( ' 1 K H L, CRphukiink A 5.
(FTEOXW ,Ropdiidenxosa O.FO. ( T Y p QMopdsbb).A.( T Yp Q, PAH)
Pymaunk MLAA( OOO « Me n BakaesdbB)( OOO «MenuTek»)
archont@mail.ru.

ITpu cratuyeckoil nedopmanuu obpasuoB nomynpasuwibHoi (SAU-001), npaBunbhoil (Llapes) u
HenpaBuiIbHOH  Gopmbl  (YenmsaOuMHCK)  paccMaTpHBAIOTCS ~ OCOOCHHOCTH  TPOSBIICHUM
HEOJJHOPOAHOCTH JIC3UHTETPALITH METEOPUTOB B YCIOBHUSIX OAHOOCHOTO cxatus, [lokazansl popmbl
JIOKAJIM3aIMK M YCIIOBUS Pa3BUTHS TPEIIUH NpHU Apo0IeHUH 00pas3IioB B CBOOOHOM U CTECHEHHOM
cCOoCTOSITHMM  MeTolaMu  yJIbTPa3BYKOBOH  MOJIIPUMETPUHM  KOJIMYECTBEHHO  OICHUBACTCS
HApYIIEHHOCTh OOJIOMKOB Pa3HbIX (pakluii, MpPUYEeM CTENCHb AaHU30TPOIHMU aKYCTHYECKOU
MPO3PavyHOCTH MaTepHhaja OTPaKaeT NPEHMYIIECTBEHHBIC HAIPABICHUS POCTAa MaruCTpPalIbHBIX
TpeumH. JIMCKPEeTHBIN XapakTep MPOYHOCTH M OCOOCHHOCTH HEOJHOPOJIHOTO J1e(hOPMHUPOBAHHUS
00pa3oB, YCTOHYMBO (PUKCHPYIONINECS B Pa3HBIX TUANa30HaX CTATUYECKOTO HArpy)KEHUs, a TaKKe
MPOSIBJICHUS] TMHAMUYECKOTO B3PBIBOIIOJJOOHOTO Pa3pyIICHHs TIPU MEPEX0JIe B CTAIUIO CBUTOBOTO
KaTaKJIaCTUYEeCKOTO TEUEHUS, NPEACTABISIIOTCS B KAauyeCTBE OCHOBBI MOJIEIHMPOBAHUS Ipolecca
npobneHus: YensOuHckoro 6onuma.
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BJIMAHUE IIETPOI'EHHBIX KOMIIOHEHTOB PACIVIABA HA PACTBOPUMOCTD
XPOMIIITIMHEJIUIA B ITPUJIOXEHNWHU K ITPOBJIEME I'EHE3UCA XPOMUTUTOB

HuxonaesI'.C.( T EOX WU ,Rpiddgu AA.( Teom. MY, TEOXWU PAH)
BapmunaI’'C.( T EOX U PAH)

gsnikolaev@rambler.ru, ten.:(495)939-7003

t OBtSISO o f sdzdzj dzO f ted W d dzCodisn €SI1FEP0129SHH J ey $ 4 [ 1 A

Hcnonb3ys HOBYIO Monenb paBHoBecus mmuHenua — pacmiaB SPINMELT-2.0, npoBeaen anamus
BiaussHus Bapuanuii fo-, fa-, en, fs, di-, an u ab-xommonentoB B BbICOKO-M( 0a3aabTOBOM
pacrjaBe Ha TOIOJIOTHIO JIMKBUAYCA IIIHHENIHIA. YCTAaHOBJIEHO, YTO OOOTalleHHe paciiaBa
MUPOKCEHOBBIMU KOMIIOHEHTaMH NIPUBOJUT K MOBBIIIEHUIO, a IUIarMOKIa30BbIMU U OJJMBUHOBBIMU —
K MTOHMKEHUIO PACTBOPUMOCTH XPOMHTA. DTOT 3(P(PEeKT MOKET NMETh BaKHOE 3HAUEHHUE B YCIOBHSIX
I'PaBUTALIMOHHOM ycaJKu KyMYJaTOB, CONPOBOXKAIOMIEICS OT)KUMOM MHTEPKYMYJIYCHOTO PacIliaBa
M ero HamnpaBJICHHOW BBepX HHQmIbTpamuei. [Ipy 3TOM MOXHO OXHIATh IMOCIIEAOBATEIHLHOE
IepeypaBHOBEIIMBAHNE HMHQUIBTPUPYIOLIEroCcsT  paciulaBa €  Pa3IMYHBIMM IO  COCTaBYy
KYMYJSTUBHBIMHM TOJIIIAMH. DTO IO3BOJISIET MpeArnosiaraTb BO3MOXKHOCTb II€PEHOCAa U HOBOIO
KOHIIEHTPUPOBAHUS XPOMIIINUHENINJA HAa MOCTKYMYJIYCHOM 3Tale 3aTBEpAEBAaHUS PACCIOCHHBIX
UHTPY3UBOB. [Ipupoja KOHLEHTPUPOBAHMS 3AKIIIOUAETCS B HKCTPAKIUU XPOMIUNHUHEINAA B
paciiaB, OOOTalleHHbII MUPOKCEHOBBIMU KOMIIOHEHTaMH C HOCIEAYIOUIMM €ro cOpocoM mpu
peakuuu 3TOro paciulaBa € IOJEBOLINATOBOW MaTpULEdl MPOTOAHOPTO3UTOBBIX IPOCIOEB WM
TOPU30HTOB, OOOTAIllEHHBIX OJIMBUHOM, YacTb W3 KOTOPBIX, MOXET OBITh MaTepuasoM
JIOTIOJIHUTENbHBIX MHBEKUUN Oosiee NPUMUTUBHON Marmbl. O peallMCTUYHOCTH MPEIJIOKEHHOIO
MEXaHU3Ma CBUJAETENBCTBYET XOPOIIO H3BECTHAsi MPOCTPAHCTBEHHAs CBSI3b XPOMMTUTOBBIX
IIPOCJIOEB C aHOPTO3UTAMHU U AYHUT-rapuOyprutamu byIiBesnbICKOro KoMIuIeKca.
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SKCIIEPUMEHTAJIBHOE MCCJEJOBAHME JIETYYECTU ®OCPOPHOU KUCJIOTHI B
BOCCTAHOBHUTEJIbHBIX YCIIOBUAX

Hukonaesa U.1O., Tapuonobckasi MLE., BeiukoB A.JO. (r e o . Mp Y)
niko-geo@mail.ru texn. 8(495)9391239
t OBtSISO orf fsdzdzj dz0O fted  sSHOFW2PE)] ( AAR (ftetsjCls

®ochopHas KHUCIOTa OTHOCUTCS K TPYTHOJETYYHMM COEAMHEHMSM, OJIHAKO B Tra3oBoil (daze
TEPMaJIbHBIX HCTOYHMKOB KaM4aTKu IOCTOSHHO OIpPENENAIOTCS 3aMETHBIE KOHIIEHTPAIUH
dbocdopa, uro maet K0dIPGHUIMEHT pacpeeeHus KUaKocTb/ra3 om3kui k 100. Takas netydecTsb
HE MOXeT ObITh O0OBsicHeHa pacupeneneHueM (ocdopa (V) U MOKHO HPEANOTOKHUTE (HOPMBI €
HU3KUMH BAJIGHTHOCTAMH. DKCIEpPUMEHTAIbHOE H3yueHue mnepeHoca ¢ocdopa B ra3oBoit daze
npoBoawiock mpu 150°C u maBieHUM HACBIIEHHOrO mapa BoAbl. [[is 3TOro B THUTaHOBBIC
aBTOKJIaBbl C (PTOPOILJIACTOBBIMHM BKIajblmamMu oobeMoMm 180 mu momemtancs (TOPOIIACTOBBII
CTakaH C KOHIEHTPUPOBAHHOW QochopHON KucaoTo. B o0beM aBTOKIaBa 1o00aBIsiIach
OMIMCTUILTUPOBAaHHAs BoJa Il oOecrieyeHus JaBJCHHs HACBHIIIEHHOTO Mapa MpH TeMmIepaTrype
ombiTa. HemocpeacTBeHHO mepen 3aKphITHEM aBTOKJIaBa B (OCHOPHYIO KHUCIOTY J00aBISIIUCH
HABECKHU pasanyHbIx MetauioB (Zn, Co, Fe, Mg, Ti). Coxepxanune Gpocdopa B CMBIBHBIX pacTBOpax
OMPENEIIOCh KOJOPUMETPUIECKUM MEeToI0M. B KoHIeHCcaTax B oObeme nenana ooHapysxkeno 0,1-
30 mr/a ¢ocdopa, mpu 3TOM KOHILEHTPALUS YBEIUYUBACTCS C POCTOM DIIEKTPOOTPULIATEIIHLHOCTH
N00aBIEHHOTO MeTalla, 3a WCKII0YEHHeM MarHus. [IpoBeneHbl TepMOAMHAMUYECKHE pPaCUeThI,
KOTOpBIE TIOKA3aJId, YTO BEPOSITHOM (hopmoit meperoca spisercs PO2 (gas).
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TEPMOANHAMUNKA MOHTHUYEJIJIUTA
Oropoaosa JLIL., I'punenko F0./1., Buracuna M.®., briukos A.1O., Kcenogonros JI.A. ,

MeabuakoBa JI.B. (r e o ;. M Y
logor@geol.msu.ru ten.: 8 (495) 939 13 49

W3yueH mpUpPOTHBIA OPTOCHIMKAT KajdblMg M MarHus — MOHTHUYCIUIUT U3 IMIEJIOYHO-
YIIBTPAOCHOBHBIX HMHTPY3UBHBIX MOPOJ ropHoro maccuBa KoHnép (MIaTHHOBOE MECTOPOKICHHE
Konnép, Xabapockuii kpaii, Poccus). KomiuiekcHas numarHocTka MHUHeEpalla METOAaMu
PEHTTEHOCTIEKTPAJILHOTO aHAIN3a, MOPOIIKOBON peHTreHorpapuu, HHPPaKpaCHOM CIEKTPOCKOIHUH,
CIIEKTPOCKONMH KOMOHMHAIIMOHHOTO PACCEeSIHUS MOATBEPIMIIA, YTO M3YyUEHHBIH 0Opaserl sBiseTcs
MoHTHUeIUTOM ~ coctaBa  (CaiooMQoosFe®00s)[SiOs].  MeTomoM  BBICOKOTEMIIEPATYPHOMH
pacIiiaBHOM KaJIOpUMETPHH PACTBOPEHHsI Ha MHUKpokajmopumerpe Tuana-KameBe ompeneneHa
SHTANIBITHS 00Pa30BaHUS U3YYCHHOIO MOHTHYEIIMTA U3 3eMeHTOB DiH%(298.15 K) = — 2238.4 +
4.5 xJbx/monb. Paccumranbl SHTanenus W SHeprus [uOOca o0pa3oBaHUS MOHTHYEIIUTA
Teopernueckoro cocraa CaM([SiO4]. Ha ocHOBaHMM MOJYYEHHBIX JJaHHBIX C ITOMOIIBIO
nporpammuoro obecneuenus HCh (Shvarov, 2008) 6butn paccuutansl P-T ycioBusi paBHOBECHSI
peakiuu 00pa3oBaHUsl MOHTHYEIUINTA U3 AUONCHAA, popcTepuTa U KalnbluTa; ObLJIO MOKa3aHo, YTO
o0pa3oBaHNEe MOHTHYEIUIUTA XapaKTEpHO JUIs HamOoJiee BBHICOKOTEMIIEPATYpPHBIX MarHe3HalbHBIX
CKapHOB UM CKapHONOJOOHBIX TOpOJ (KaJbLMEBBIX METACOMATHUTOB) CpEOu  IIEIOYHO-
YIBTPAOCHOBHBIX MAaCCHBOB C KapOOHATHUTAMHU.
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TEPMOJIMHAMMWYECKHUE CBOMCTBA Ti-COJIEPXKAIIEI'O TPAHATA
Oroponosa JLII., 'punenko 10./1., Buracuna M.®., MeabuyakoBa JI.B. ( 1 e o1 . MIQQY )

PycakoB B.C. ( doun 37. Mg, KdenodouroB JI.A.( I e o1 . MIQY )
logor@geol.msu.ru te:m.: (495) 939 13 49

Ti-comepikaiye TpaHaThl MIKPOKO PACIIPOCTPAHCHBI BO MHOTHX CKapPHOBBIX, METAMOP(PHUUCCKUX U
KapOOHATUTOBBIX ~ MECTOPOXKACHUSAX, B  HEKOTOPBIX M3 HUX  SBJISIFOTCS  TJIABHBIMHU
OpOA000pa3yoIMMI  MUHEpaiaMu. FccienoBaHusi BBINOJIHEHBI Ha oOpasle rpaHara W3
VIBTPAOCHOBHOT'O INEJIOYHOTO KapOoHatuTtoBoro wmaccuBa Opmuxuuua (KpacHosipckuii kpaii,
Poccust). Ha ocCHOBaHMHM JaHHBIX XHMHYECKOTO M TEPMOIPAaBUMETPHUECKOTO aHAIHM30B U
pe3yabTaToB MéccOay?pOBCKOW CHEKTPOCKOIUU KPHUCTALIOXMMHUYECKass (OpMylia H3Y4eHHOTO
rpaHara MMeeT BHI: (Caz.90Nao.0aFe?* 0.03MnNo.02Mdo.01) (Fe**0.97Tio.71M00.13Zr0.0sF€°*0.05)
[Si2asFe*0.32Tio24Alo0701184(OH)016].  MeTomoM  BBICOKOTEMIIEPATYpPHOH  KaJOpHMETPUM
pactBopenus B paciuiaBe coctaBa 2PbOB.O3 npu temneparype 973 K omnpeneneHa ero sHTaIbIUs
obpazoBanuss u3 smeMeHTOB: DrH%(298.15 K) = — 5946 + 10 xJIx/mons. Ha ocHoBaHuu
AKCICPUMEHTAIBHBIX JaHHBIX 110 PACTBOPEHHIO MPHUPOJHOTO o0Opasila pacCUMTaHa SHTAJIBIIHS
o0Opa3zoBaHMs OJIM3KOTO K W3YUYEHHOMY MHHEpally 10 COCTaBYy KpailHero WieHa psjaa aHApajuT —
mopnomut — mopnomura CasTi[SiFe**2012]. OueHensl 3HaYeHHs CTAHAAPTHOH SHTPONHU M
sHeprun ['mbOca oOpa3oBaHMs NPUPOJHOTO TIpaHaTa M MIOPJIOMHUTA. PaccuMTaHbl TONS MX
YCTOMYUBOCTH.
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OHTAJIBITMA ObPA30OBAHUWA BOGBEPUTA 1 KOBAOPCKUTA

Oroponosa JLIL., I'punenko F0./l., Buracuna M.®., MeabuakoBa JI.LB.r e o m. Mp Y
logor@geol.msu.ru ren.: 8 (495) 939 13 49

[TpoBeneHo PU3MKO-XMMUYECKOE M3YYCHHE JBYX HPUPOIHBIX BOAHBIX OpTO(OC(aTOB MarHus —
600bepuTa U KoBIOpckuTa 3 KoBmopckoro kapbonatutoBoro maccupa (Konbckuii momayocTpos,
Poccust) Meromamu  pEHTTEHOCHEKTPAIBHOTO — aHAJM3a, IOPOIIKOBOW  pPEHTreHOTpaduH,
MH(PAKPACHON CIEKTPOCKOIUHU, CHEKTPOCKONUH KOMOHMHAIMOHHOTO PACCESIHUS, TEPMHUYECKOTO
aHann3a. XMMU4ecKrue (GOpMYIIbl, paCCYMTaHHBIC Ha 3 KaTHOHA JUIsI KOBJOPCKUTA U 5 KATUOHOB IS
0600bepuTa, HMEIOT BUIL: M01.97Mno.01[PO4]1.02(OH)0.90°2.96H20 u
Mg2.97F€0.02Mno.01[PO4]2.00'8.20H,0  cootBercTBeHHo. [lomydeHHbie  GOpMysabl  OJIHM3KH K
teopernueckuM  MQa[PO4]2'8H20  (600beputr) u  Mgo(PO4](OH)-3H20  (koBmopckut). Ha
BBICOKOTEMIIEPATYPHOM  TEIUIONPOBOJAIIEM MHKpokanopumerpe Tuana-KameBe «Cerapamy
METOZOM pACIUTABHOM KAJIOPUMETPUH PACTBOPEHUS ONPEACTICHBl JHTAIBIINU OOpa30BaHUs W3
aneMeHTOB 000bepuTa (— 6167 £ 16 x/Ix/Monb) u koBropckuta (— 3251 £ 10 x/x/mMob). OueHeHsl
BEJIMYMHBI MX CTaHgapTHbIX sHTporui (535.6 JIx/(Monp’K) u 263.6 JIx/(Mons’K)) u sHepruii
I'n66ca obpazoBanust (— 5472 + 16 x/x/mMonb u — 2917 + 10 kxJIK/MOJb) COOTBETCTBEHHO.
3nayenne oHeprum [mb0Oca 0600bepuTa OJM3KO K EIUHCTBEHHBIM JIUTEPATYPHBIM JIaHHBIM,
MOJIYYEHHBIM TP H3y4eHHUH OOMeHHBIX peakiwii B pabore (Duff, 1971) u npueneHHbM 0e3
norpemrHocTH (- 5450.5 xx/MoIB).
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CHUHTE3 ®A3bI BBICOKOI'O JABJIEHUMA AgTes

Ocaquuit EI'.( NOM PAH)
eua@iemac.ru

Tennypun cepebpa AgTes Obul CHHTE3UPOBAH U3 3JEMEHTOB, B COCY/AE BBICOKOTO Ta30BOTO
nasienus (Ar) meromom orxkura npu temmeparype 473K, naBnenun 6500 6ap u sxcnozuiuu 20
CyToK. ['oMOreHHass cMech TOHKHX IIOPOIIKOB 3JEMEHTOB, B3STHIX B CTEXHOMETPHUUYECKOM
COOTHOILIEHUH, 001Ieit Maccoii 0.5 r, mpeccoBanack B TaOJIETKy AMAMETPOM 6 MM H BBICOTOH 2 MM.
TabneTka momMenianack B OTKPBITYIO aMITyJly U3 KBapleBOrO CTEKJIa U OT)KUralach B MEYH cCOcyla
BBICOKOT0 Ta3oBoro namieHus. CTpykTypHble napamerpsl AgTes ObUIM OIpenesieHbl METOJ0M
noNHONpoHIBHOTO aHanm3a (Meton PuTBenbaa): a=8.6528A, ¢=5.2783A, V=342.240 ASZ.
[MpocrpanctBennas rpymnmna R3m(H), ctpykrypHsiii Tum o-Po.
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BJIMAHUE HO HA BCTPEUHYIO XUMHWUYECKVIO [IUODY3UIO IIETPOI'EHHbBIX
KOMIIOHEHTOB (SiOz, Al203, Na20O, CaO, MgO, FeO, TiO2) B PACIIVIABAX CHUCTEMbI
AH/JIE3UT — BA3AJIbT (OKCIIEPUMEHTAJIbBHO-TEOPETUYECKOE NCCJIEJOBAHUE).

Iepcuxon I.C., Byxtusipos IL.I'., Hekpacos A. H., llanomuaukoa O.10. ( O M P AH)
persikov@em.ac.ru re:i. :(49652) 49 687
t OBBISO o' ftsdzdzgj dzO fted W ddzOdzmMtsots?2 fSHHjY 4 flots

HccnenoBanust XMMHUYECKOM  BCTpeYHOHW — AM(PQPY3UMHM  NETPOTEHHBIX  KOMIIOHEHTOB  IIpU
B3aMMOJICHCTBMM MarMaTHYeCKMX pacIlaBOB KpaiiHe orpanmucHbl [Watson and Bake, 1991;
Watson, 1994; Yoder, 1973; Baker, 1991]. B nacrosimeii pabore MpeaCTaBICHBI PE3y/IbTaTh
AKCIIEPUMEHTAIbHO-TEOPETUUECKUX HCCIIEA0BaHUIN BIMSHUS BOJIbI, PACTBOPEHHOI B paciuiaBax, Ha
XMMHUYECKYIO BeTpeuHyto audy3uun nerporeHHsix kommnonentos (SiO2, Al2Oz, Na,O, CaO, MgO,
FeO, TiO2) B mporecce B3aMMOAEUCTBUS MOIEIBHBIX paCIIaBOB CHUCTEMBI aHIE3MT-0a3alibT.
HccnemoBanus MPOBEIEHBI C TTOMOMIBI0 OPUTHHAILHON YCTAaHOBKH BBICOKOTO T'a30BOTO JIABIICHUS
npu AaBiaeHusx Bojsl 10 160 MIla, naBnenusx aprona go 160 MIla u temnepatype T = 1300°C, ¢
MCIIOJIb30BaHUEM MeToja AU(QY3HOHHBIX IMap. Y CTaHOBJIICHBI HOBBIE OCOOCHHOCTH MEXaHU3Ma
BCTpPEUHON XuMudeckoil Mud¢y3uu NEeTPOreHHBIX KOMIIOHEHTOB B aHJIE3UTOBBIX M 0a3alIbTOBBIX
pacruiaBax B IIMPOKOM JIMANa30HEe KOHIICHTPALUU BOJBI B HUX (10 ~ 6.0 mac. %). TeopeTrnueckuit
aHallM3 TOJYYEHHBIX JaHHBIX MO AU(QYy3UH METPOreHHBIX KOMIIOHEHTOB B pacIulaBaX B POy
aH/Ie3UT-0a3aIbT M WX BSA3KOCTH, IO3BOJWJI YCTAHOBUTH 3aKOHOMEPHYIO B3aMMOCBS3b JIBYX
BaXHEHIIIUX TPAHCHOPTHBIX CBOMCTB MarMm.
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SKCIIEPUMEHTAJIBHOE WCCJIEJIOBAHUE ®A30BBIX B3AUMOOTHOILIEHUI B
CUTEME Na.C0O3-CaCO3-MgCOs I1PU 3 I'Tla U 700-1285 °C

IMon6opoanukos U.B., lllaukuii A.®., ApedpreB A.B., bextenona A.E.,

JlutacoB KA. MIT'M CO PAH, HI'Yy

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

t OBtSIsO or {f sdzdzi dzO { tsH @dsdrelz HEDthn Istp | dzdzs dzz L ©

[Terponornueckn BakHasi TpoiiHas kapOonaTHas cucremMa NaxCO3—CaCO3—MgCOs uccnenoBana
npu 3 ['Tla u 700-1285°C ¢ ucnonwszoBanunemM MHoromyaHcoHHoW TexHHKHU. [Ipu 700 °C cuctema
HUMEET MSTh MPOMEKYTOUHBIX coenuHeHui: goomut, Mg-conepxkamuii NaxCas(CO3)s 6ypOaHKuT,
NazCaz(COs3)s, NasCa(CO3)s, u NazMg(COs)2 sitrenur. IIpu 800 °C, NaCas(CO3z)s 6GypbaHKUT
MCUE3aeT, YTO NPHUBOJMT K TOSBJICHHUIO JOMOJHUTEIBHBIX IPOMEXKYTOUHBIX coenuHenuit: Ca-
nonomut U Mg-moptut, Na2Cax(COs)s. C yBenuyenuem temmeparypsl 10 850 °C, NasCa(COs)s
paznmaraercsi Ha Na;COs um NaxCa(COz3), Huepepeut, KOTOPBIH IUIABUTCS HHKOHTPYIHTHO IIPH
875+25 °C, ¢ obpaszoBanuem NarCaz(COz)s u pacrutaBa. Ditenur, pasnaraercs npu 925+25 °C Ha
MarHe3ut M pacmiaB. MQ-moOpTUT mIaBUTCS UHKOHTPYIHTHO mipu 950+50 °C ¢ oOpa3zoBaHuem
Na:Ca3(CO3)3 u xkumkoctu. NaxCaz(COs3)s pasmaraercs mpu 1000 °C ma CaCOs u pacmias.
Cucrema uMeeT OJIHYy 3BTEKTHYECKYIO TOUKy mnpu 825 + 25 °C. DBTeKTHKa KOHTPOJUPYETCS
peakiMe, mpu KOTOPOW OXJIaXKJICHHE paciijlaBa MPUBOAMT K oOpazoBanuio moptura, NaxCOz u
siTHANTA. DBTEKTHYECKUU paciiaB umeer cienyronmii cocta: 52NarCO3-48(Cao.s2Mgo.38)COa.
Cucrema HWMeEET ceMb CYOCONMAYCHBIX COCAMHEHHWI: MAarHe3WT, TBEPIbIA PACTBOP KaJbIIMT-
nonomut, NaxCaz(COz)s, Mg-mmoptut, Huepepeut, sitenutr u NaxCOz. Hanuuue ToNBKO OIHOMN
IBTCKTHKH, YKa3bIBa€T HAa BO3MOXXHOCTh (PAaKIMOHHOW KPHCTALIM3AIMKA HU3KOIIEIOYHOTO
JIOJIOMHUTOBOTO PacIljiaBa B CTOPOHY HATPOI0JIOMUTOBOTO PacCIliaBa.
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M30TOHHBIE XAPAKTEPUCTHUKU KNCJIOPOJIA U YIJIEPOZIA B KOHTAKTOBOW 30HE
NNOJINTOB UMKCKOI'O MACCHBA (PECIIL. ThIBA).

Moasikos H.A., Hukudopos A.B. ( UIT EM PAH)
nik4pol@yandex.ru ten. 8 977 821 72 44

Unkckuil menouyHoil MaccuB HHOMUT-ypTUTOB pazMepoM 1000x250 m 3aneraer B TOMIIE MPaMOPOB
¥ MPaMOPHU30BAaHHBIX N3BECTHAKOB. OH SIBISETCS OJHUM U3 THITUYHBIX ITPEICTaBUTEICH IIETOYHBIX
MaccuBoB CanruneHckoro Haropbs (peci.TsiBa). CeBepo-3amajgHasi 4yacTh MaccHBa COCTOUT U3
IIJTMPOBO-TIOJIOCYATOTO KOMILIEKCA MEPEeMENKAIONINXCS CyOBEPTHKAIBHBIX I10JIOC UHONUT-YPTHTOB.
Ha roro-soctoke MmaccuBa OOH@XAlOTCS Pa3HOOOpa3Hble MO MHHEPAIBHOMY COCTaBY
KaJIBIMTCO/IEPIKAILIE TIOPOJbI, CIIOKEHHbIC HE()EIUHOM, KIMHOMUPOKCEHOM, I I-aHAPaIuTOM H,
COOTBETCTBEHHO, KAJILI[UTOM.

JIns onpezpeneHus: poiy BMEMIAIOMNX KapOOHATHBIX TOJII MpU (OPMHUPOBAHUU ITUX CHUIIMKATHO-
KapOOHATHBIX MOPOJ M MIOJIMTOB MAacCHBa B LEJIOM, IPOU3BEACHO M3YYCHHE U30TOITHOTO COCTaBa
KHCJIOPOJIa M YIJIepojia B MHOJMTAX, MOPOJAaxX 30HBl KOHTAKTa M BMELIAIOUIMX W3BECTHAKAX M

Mpamopax.
Ot60p npod B 30HE KOHTAKTA MPOU3BOAMIICS MO TPeM IPOGUIIAM BKPECT NPOCTHpaHus 30HbI. U3
KaX/JT0i TpoObl BBIIENEHB MOHO(PPAKIMU KajbllUTa W IS psga 1npod — HedennHa,

KJIMHOIIMPOKCEHA U TpaHarta.
AHai3 HM30TONHOIO COCTaBa KHUCIOPOAA M yIIepoJa 3TUX MHMHEPAIOB IPOU3BOJAWICS B
nabopaTopur U30TOITHOM TeoXuMuH 1 reoxponosorun UI'EM PAH.

Pe3ynbrarhl uccienoBaHus MOKa3bIBAIOT 3HAUUTEIBHOE YUaCTHE BMEIIAIOIIUX KapOOHATHBIX TTOPO/T
B r€He3MCce UMOIUTOB YUKCKOrO MaccuBa.
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[TPOBJIEMA KPEMHUIM-HEJIOCHIIEHHBIX OCTPOBOJIYXXHBIX PACIIJIABOB U EE
ITAPAJJOKCAJIBHOE PEINEHUE HA OCHOBE OKCITEPUMEHTAJIBHBIX JTAHHBIX

Moprasairun M.B., Muponos HJL. ( ' E O X 1 , BoAapgdukos P.E. (Uni Mainz),
I'ypenko A.A. (CRPG Nancy), Aasmees P.P. (Uni Hannover),

Jogr K. (Uni Mainz), XoasTu ®. (Uni Hannover)

portnyagin@geokhi.ru tem.: 8 (919) 995 27 15

t OBtSISO o' f sdzdzj dzO f e f0500834H jtcy C 4 ( AAR 19

MHOrouucneHHble JaHHbIE M3YYEHHs PACIUIABHBIX BKJIIOUYEHHH B MarHe3uMaJbHOM OJIMBHHE U3
ocTpoBOYKHBIX TIopof (1166 BkatoueHuit B onuBuHe FO>88) cBUAETENBCTBYIOT O TOM, 4TO Ooee
70% 3TUX BKJIIOUYEHUN UMEIOT He(eIMH-HOPMAaTUBHBIN COCTaB, XOTS CPEIU MarHe3ualbHbBIX TOPOT
KOJIMYECTBO TAaKMX COCTABOB HE mpeBbimaeT 25%. Spkuil mpuMep pe3Koro pas3jiuyuus COCTABOB
MPUMHUTHUBHBIX TOPOJ M PACIUIaBHBIX BKIOUeHUU - KiroueBckoill ByJKaH, Irie 3TO HAaOIIOACHHE
ObUIO CHIeaHO aBTOpaMH JTOTrO JOKJaJa OKojo 15 Jjer Haszajg, HO Tak W HE HAIUIO
yIIOBJIETBOPUTENHHOTO 00BACHEHHUs. B 9TOM nMokiane Mbl MOKa)KeM HOBBIE OPUTMHAIbHbBIC TAaHHBIC
10 BBICOKOOAPUYECKUM IKCIIEPUMEHTaM C HEPEITMH-HOPMATUBHBIMU BKJIIOUCHUSMH B OJIMBUHE W3
nopoj KiroueBckoro ByiikaHa. Pe3ynbTaThl 3TUX 3KCIEPUMEHTOB MOKA3BIBAOT, YTO 3K30TUUYECKHI
COCTaB PACIUIaBHBIX BKIIOYeHHH KiloueBCKOro BysjkaHa M OOJIBIIOE YUCIO HEAOCHIMEHHBIX SiO2
pacIUiaBHbIX BKIIIOUEHMH B OCTPOBOAYKHBIX IOpPOJAaX B ILEJIOM Ha CaMOM [eJ€ SBIIAETCS
CJICJICTBHEM JETUpATAIlUU ITUX BKIIOUECHUN B MaJIOTJIyOMHHBIX YCJIOBUSIX WJIM TPU OCTHIBAHUU
nocne wu3BepkeHus. B gmokmage Oymyr oOcyxnaaTbesi (PU3MKO-XMMHUYECKHE OCHOBBI 3TOTO
HETPUBHAIILHOTO MPOLIECCA U METPOJIOTUUECKUE CIEACTBHUSL.
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CTPYKTYPHO-TEOXUMHNYECKUE CBUAETEJIBCTBA 5BOIIOIUN CYJIb®HUIHBIX
®A3 U3 ITPUAOHHOU YACTHU MOKO-AOBBIPEHCKOI'O MACCHBA (CEBEPHOE
[TPUBAUKAIJIBE, POCCH)

Mmenunsin U.B. (r e o sm. M, Xpuckuan A A.r eosm. MpPY, TEQXWU PAH
Kopoct /1. B.,, Xomsak A. H. (r e o st. M, Hukoaaes I'.C.,

Kyopaxosa U.B., TioTionank O.A. ( FTEOXW PAH)

lotecsi@gmail.com ten. 89169765141

GtOdzls {-17-2012D 6

Bb110 MpoBeIeHO KOMITJIEKCHOE U3YYCHHE CYIb(UANZUPOBAHHBIX Ma(QUT-yIbTpaMapUTOBBIX TOPOJ
U3 HIDKHel gacTu Moko-J]0BBIPEHCKOr0 MacchBa. JTH MOPOIBI CIATAIOT CHILIE H anopu3bl HUKE
OCHOBHOI'O KOHTAaKTa WHTPY3MBa C BMEIIAIOIIMMM IOpPOJaMH. B NaHHBIX MOpOAax 3amuCcaHbl
YCIOBUS paHHEW CTaJuM 3BOJIOLUM CYJIb(UAHO-CUIMKATHBIX CHUCTEM, KOTOpPbIE B JalbHEHIIEM
MPUBEIH K (POPMHUPOBAHUIO MTPOMBIIUIEHHO 3HAYUMBIX pyA. MBI Iojlaraem, 4To B HUX HMEET MECTO
U “CTPYKTYpHas 3amuCh’ HPOLECCOB AKKYMYJSALMM CYIb(QHUIOB, KOTOPbIE CIEAYIOT 3a CTaauei
CHJIUKATHO-CYb(pUIHOH HecMecuMOocTH. WX wu3ydeHHe MOXKEeT [aTh KII0Y K I[OHHUMAaHUIO
IPOLIECCOB, MPOUCXOMAIIMX HAa PAaHHEH CTaJuu 3BOJNIOLMU CYIb()HIHO-CHIMKATHBIX cHUCTeM. B
JaHHOW paboTe, NOMUMO TETPOrpadUUecKUX W MUHEPATOTMYECKHX HCCICOBaHUM, IS
pacliMppoBKU yCIOBUH (OPMHPOBAHUSA MOPOA ObUT MPUMEHEH KAaK I'€OXMMHYECKHH, Tak U
NETPOCTPYKTPHbIN aHanu3. [lepBelli 3akioyalics B pacueTe CpeIHEro Cyilb(puaa pa3IndHbIMU
METOJJaMU M HUHTEpIpeTanuu OTHOoIIeHUH xanbkoreHoB U PGE mopopax. IlerpoctpykrypHbiit
aHaJIM3 3aKI0Yajcs B 00pabOTKE M MHTEPNPETALNU JAHHBIX KOMIBIOTEPHOH Tomorpadun. Kax
pe3yabTaT 3Toi paboThl HaMU Oblja BHISBIEHA UX MHOTOCTYIEHYATas TeéHeTUYecKasi CBA3b OeHO-
BKpAIUICHHBIX Pya LIEHTpambHOro y4yacTka, OTHOCALIErocs K balKalbCKOMY MECTOPOXKACHUIO C
IIPOMBILTICHHBIMYA CUIEPOHUTOBBIMU PYIaMH.
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HECMECUMOCTbD KAPBOHATHBIX PACIIJIABOB, OKCIHEPUMEHTAJIBHOE
NCCIIEJOBAHMUE.

Pacc I.T.( UT EM FAldviydona KM.( UM PAH)
rass@igem.ru tem.: 8 (499) 230 84 22

W3Becten neiictByromuii Bynkan OngonHbo-JIeHran, Npou3BOISIIMN IIETOYHbIE KapOOHATUTEL. B
Maraeture kapoonatutoB Oxa (Kanama) ycraHOBiIEHBI MarMaTH4ecKue IIEI0YHO-KapOOHATHBIE
BKJIFOUEHHUsI. MHOTOKPAaTHO JKCIIEPUMEHTAIBLHO BOCHPOU3BEIEHA HECMECHUMOCTh IIEI0YHO-
CHJIMKaTHOTO U KapOOHAaTHOro pacmiiaBoB. Bompoc 06 »Bomonnu Na-kap6oHaTHOro paciiaBa He
u3ydancsi. Bo3HHKIa HEOOXOUMOCTh IKCIIEPUMEHTANBHBIX UCCIIeoBaHui B OeccunukatHor Na-
(dbochaTrHO-KapOOHATHON CHCTEME MPHU TOBBIMIEHHBIX MapaMmerpax. OnbIThl poBoAWIKCh pu 500
MIla B razocrarax mo cxeme: maBieHue npu 1000°C B TedeHHe CYTOK C TMOCIEAYIOIIEH
kpuctainuzanueit npu 650°C B TeyeHne 7 CyTOK U 3aKaikoil. MicxonHble HaBecku coaepkanu ~540
mr cmecu NaPOs u CaCOs, ¢ otHomiennem P20s/Ca0O(CO2) = 0.25-0.40 ¢ go0aBiacHHEM B KaKIyIO
cmeck 55 mr NaF, 2 mr H2C204, 5 Mr BoJIBI M1 6 MT' CMECH OKHCIIOB PEIKUX AJIEMEHTOB. KaTHOHHBINM
oomen 2Na<->Ca mexnay ¢ocharom m Ca-kapOOHATOM MPUBOAUT K OOPA30BAHHIO IIEIOYHOTO
KkapOoHaTHOro pacruiaBa. [IpoaykTel OmbITOB cocTodT u3 HecMecuMbix Na-kapbonarnoro u Ca-
kapOonatHO-(hocaTHOrO paciuraBoB. B oOpasmax w3 BCeX amiryll HPUCYTCTBYIOT IYCTOTHI,
ykasbiBamolie Ha Hamuuue cBoboanoro COz. Na-kapOoHaTHbI paciuiaB KoHueHTpupyeT Ti03z,

ZrO2, Nb2Os, a Ca-kapOonaTHO-(pOChaTHBIN pACIUIaB COACP)KUT MOBBIIMICHHBIC KOHICHTPAIIUU
REE.
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CTPYKTYPHBIE M3MEHEHHA B  COEJUHEHUAX COCTABA  CazxCdxSh207,
[TOJIYUEHHBIX TMIPOTEPMAJIBHBIM CUHTE30OM

PeyroBa O.B.( 1 e o1 . MIpPelibkua A.d.( NOM P AH)
redkin@iem.ac.ru ten.: 8 (496) 522 5852
Al R ] ¢9 ¢¢b1-81802059015®

U3zyueno piusaue cootnomenus Ca* u Cd?* B cucreme Caz-xCdxSb207 Ha cTpyKTYpy HpOIYKTOB
cunteza npu 800°C, 2 xOap, B Bome. [lokazaHo, 4TO BBEJICHHE 3HAUYUTEIHHOTO KOJIHMYECTBA Ca’* B
CHUCTEMY BBI3BIBACT CTPYKTYpHBIC mpeBpamenuss FmM3m(ky0. cunr.) A Imma (opropomOudeckas
cuHr.). PaccMoTpeno BiusHUe MONbHOH fomu Ca®’ Ha mapaMmeTp 2JeMeHTApHOI SYeiKy MpoXJIopa
(pomenTa).
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oT 3A}(OHOMEPHOCTEI\/'I ©OPMUPOBAHUA MUKPOSJIEMEHTHOI'O COCTABA
HED®TEN K TEKTOHUYECKOU CTPYKTYPE MECTOPOXIEHNUN

Ponkua M.B. ( UTMN3 PAH, Vydduos®P@AH() NMMTHI PAH)
rodkin@mitp.ru; ten.: 8 (926) 3249575

AHanM3upyloTCs JaHHbIE 1O MHKpodseMeHTHomy (MD) cocraBy HedTell pa3TUYHBIX
He(drerazonocHbix OacceitnoB (HI'B). CpaBHuBaeTcss MO cocraB HepTel ¢ XMMHUYECKUM COCTaBOM
MHBIX KayCTOOMOJHMTOB, OPTaHMYECKOTO BEIECTBA M CPEAHUM COCTAaBOM BEpXHEH, CpeaHed u
HUKHEH KOHTMHEHTaJ bHOM Kopbl. CpaBHEHHE MPOBOJIUTCS Ha OCHOBE pacyera KOd(PPHUIUEHTOB
KOpPpEeJSIUH JOrapumMoB KoHIeHTparmu MD. MD cocTtaB yriei U ClIaHIEeB TECHO KOPPEIUPYET C
COCTAaBOM OpPraHMYECKOro BEIECTBA U BEpXHEl KOHTHHEHTaIbHOU Kopbl. Koppensuuu 1 HedTeit
CYIIECTBEHHO HIDKE, M JIydllas KOppeisnus HaOMoaeTcss C COCTaBOM HW)KHEH KOpBI
HckmoueHnnem sSBisitoTcs HeTH 0caouHbIX OacceitHoB KamuaTku v Kanbaepsl ByJKaHa Y30H, TIe
OoJiee TECHas CBSI3b BBISIBIISIETCSI C COCTABOM BEepXHEH Kopbl. [ Bcex HedTel HaOmoaaeTcs CBA3b
C COCTaBOM OPraHMYECKOro BEIIECTBA, HO B OOJBIIMHCTBE ClyuyaeB KOI(PPHUIMEHT KOppersuuu
MEHBIIIE, YEM C COCTaBOM HIDKHEH KOpbl. JlaeTcs MHTepHpeTanusi MONyYeHHBIX pPe3yJbTaTOB B
IJIaHE pa3inuuii B oHTOreHe3e Y B ckoruienuii, 00ycloBIEHHBIX XapaKTepOM TEKTOTeHe3a.
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BJIMAHUE TEMIIEPATYPBI U JABJIIEHUA HA ®A30BBIE OTHOIIEHUA U
PACIIPEJEJIEHUE WTTPUSA, CKAHAWA W PEJAKO3EMEJIBHBIX O3JIEMEHTOB B
T'PAHUTHOU CUCTEME SI-AL-NA-K-LI-F-O-H

Pycak A.A., lllekuna T.U., 'pamenunkunii EH. ( Ml YRoteabaukoB A.P. ( O M PAH) ,
AadepneBa S1.0. ( MT Y3hnosbeBa H.I'., BorukoB A.JO., Axmexkanosa TM. MOM P AH)
aleks7975@yandex.ru, t-shchekina@mail.ru, ten.: +7 (495) 939-20-40

t OBSIsO or" f sdzdzj dzO fted W ddzOdemtseo SOBOBBHHJ Y SJ [ AA

DKCIEpUMEHTAIBHO HM3Yy4Y€HO paclpe/elieHne pPEeIKO3eMEIbHBIX JJIEMEHTOB, Y M SC MEeXAy
amoMocunukataeiM (L) u  amomodtopunusim (LF) pacruiaBamum B TrpaHMTHON cucTeMe C
peAeIbHBIMU KOHIIEHTpanusiMu ¢ropa npu temneparype 600, 700 u 800°C, naBnennn 1 u 2 k6ap,
conepxkanueM Boael oT 0 mo 50 mac.%. Ilokazano, yto, Hauunas ¢ 700°C, 1 xbap, B cucreme
U3MEHSIOTCs (a3oBble OTHOLIEHUS. B rno0ymsax u3 GpropuaHoro pacriaBa, HACHIIIEHHOTO PEIKUMHU
areMeHTamMu, BeIemstoTcs kpuctaisl KNa-amomMoTopuaoB, a mpu yMEHBIIEHUH TEMIIEpaTyphl
1o 600°C u3 cUIMKAaTHOrO pacIulaBa HAuYMHAET KPUCTAJUIM30BAThCS KBapll, YTO JIOKa3bIBAaeT
NpUOIMKEHNE K CONMUAYCY CHUCTEMBI MPH COXPAaHEHHHM OO0OMX HECMECHMMBIX pacIliaBoB. Brepswie
nokaszano, 4to pacmpeneirenne REE, Y, SC mexay cocyliecTByOmUMU antoMO(TOPUIHBIM
(coneBbIM) M aTFOMOCHJIMKATHBIM pacIlaBaMM 3aBUCHUT OT JIaBJICHUS.



BECOMIIT - 139

®A30BbIE COOTHOIIEHUA KAPBUIOB XKEJIE3A FezC, FesC U Fe;Cs ITPU JIABJIEHUAX
N TEMIIEPATYPAX S/JIPA 3EMJIN

CararoB H.E., I'appromkun I1.H., Uuep6aes T.M., JIutacoB K.JI.( UNT M CO PAH)
sagatovnye@igm.nsc.ru tei.: 8 (383) 333 26 00
t OBtSISO orf f sdzdzj dzO0 ftoed § sHW-QMEIHE I (1A (HTetsg Cls

Ha ocuoBe ab initio pacuetoB B pamkax Teopus (YHKIIMOHATA IUIOTHOCTH M aJrOPHUTMOB
Mpe/icKa3aHus CTPYKTYp ompeneieHsl (a3sl kapOuIoB keneza ycroiuuBbie ipu P-T mapamerpax
sapa 3emin. B Xoze mpeackazaHus BBIABICHBI 1B€ HOBBIX CTPYKTYphI, Fe3C-C2/mHll u Fe;C3-C2/m.
IlepBasi cTpykTypa CTaHOBHTCSA OO0Jie€ SHEPreTUYECKH BBITOJHOH, Y€M H3BECTHBIE CTPYKTYPHI
nementuta, FesC-1-4 u FesC-C2/m-l mpu nanenumsix Bbime 302 I'Tla. Bropas crpykrypa
CTa0MIIN3UPYETCS OTHOCHUTENIbHO paHee wu3BectHo h-Fe;Cz Beime 366 I'Tla. B pamkax
KBa3UTapMOHHYECKOTO TPUOJIMIKCHUS TIOKa3aHo, 4TO Kapoun xkene3a Fe7Cs pasnmaraercst Ha cMech
kapounoB Fe;C u FesC npu naBnenusx Boiue 280 I'Tla u, Takum o0pa3oM, HE cTaOMIIEH BO BCEM
WHTEpBAJIC JIaBJICHUN W TEMIIepaTyp BHYTPEHHErO sijipa 3eMid. YCTaHOBJIEHO, YTO TEMIIeparypa
crabummupyetr FesC orHocutensHo FerC+hcp-Fe Bo Bcem HMHTepBalie AaBJICHUI, B pe3yibTaTe
yero cMmech kapounoB Fe3C+Fe2C okaspiBaercs ctabunbHoii ipu P-T mapamerpax siapa 3emiu.
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CUCTEMA Fe-N ITPU JABJIEHUAX BHYTPEHHEI'O APA 3EMJIN
Cararosa /I.H., Caratos H.E., l'agpromxun ILH., JlutacoB K.JJ. ( T M CO PAH)

d.sagatoval729@gmail.com tein.: 8 (383) 333 26 00
t OBtSIsO orf ftsdzdzj dzO f tcd § sHW-PUMZHEJ t1 A (ftetsjiCls

B pamkax ucciaenoBaHus TEPMOJMHAMMYECKUX CBOMCTB COCAMHEHUM JKele3a IpU Iapamerpax
BHYTPEHHETO A1pa 3eMJIM MPOBEJCHbI NPEICKAa3aHUs MIPOMEKYTOUHBIX CTEXHUOMETPUH B CHUCTEME
Fe-N Ha ocHOBe MepBONPHHLMIHBIX PACYETOB B paMKax TEOpHH (yHKUIMOHANa IUIOTHOCTU. [Ipn
nasneHusx 300-400 I'Tla oOHapykeHbI TpU HOBBIX CTPYKTYpPHI, oOoraméHHbie x)eme3oMm, FesN,
FeaN u FeN. FeN mpu manenuu Bwime 363 I'Tla mepexoauT oT pomMOMdeckoil MoauuUKaiH
(Pnma k xybuueckoii (P213). Fe2N usoctpykrypen kapoumy Fe,C-Pnma FesN crabuien B opme
CTPYKTYpBI, HE UMEIoLIeH aHaoroB cpenu kapoumos, FesN-C2/m. [lpu nasnenusx mo 306 I'Tla
Takxke ctabwieH HUTpui Fes4Ns, KOTOphIll BbIlIE YKa3aHHOTO JABJIEHUs pacHajaeTcs Ha CMeECh
FeoN+FeN. Taxke npu pgaBieHHUAX W TeMIepaTypax BHYTPEHHEro sapa 3eMJId BO3MOXHa
crabunm3anusi MeractabunbHbix mpu 0 K crtpykryp, FesN, FesN2 u FesNsz, He3nauurtenbHO
OTJIMYAOIMECS 110 SHEPTUU OT MeXaHW4YecKoi cMecu ctabminbHbIX HUTpUA0B FesN, FeaN u FeN.
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SKCIEPUMEHTAJILHOE MOJIEJTMPOBAHUE B3AUMOJIENCTBUS }
CYBJAYKLIMOHHOI'O OCAJIKA (GLOSS) U JIEPLIOJIMTA IIPU P-T YCJIOBUSIX TOPSIYEN
CYBJIYKLIUU

Cepaiok AA. (M3 M  P)AKpuyk AJL. (MIT Y, N 3 Nl 3vifigsketBa H.I'. (MTT Y
almor@iem.ac.ru, 8(496) 522-5853
t OBEBISOIZO o' f sdzdzj dzO f ted f sSHOBQO#9%.CjJ t AAR, GtcOdzls

SIBnsisiCh BXKHEHIITMM MCTOYHUKOM YIJIEPOJia B CyOAYIUPYIOIIUX TUTUTAX, CYOJYKIIMOHHBIE OCAIKH,
Hapsy ¢ U3MEHEHHBIMHU 0a3aJIbTaMU M IEPUIOTUTAMU BEPXHEH MaHTHH, IPUBJICKAIOT BHUMaHHE B
CBSI3H C BOIIPOCAMH PELUKIMHINA yriiepoja. B paboTe npuBoasTes pe3yabTaThl 3KCIEPUMEHTOB,
MOJIETIPYIOMINX MTpeoOpazoBanue HepTUILHON MAaHTHU TTOJT IeHCTBUEM (MIIIONIIOB U PACILIABOB,
BBIJICITUBILIUXCS U3 CYOTyKIIMOHHOTO OCaJIKa.

DKCHEPUMEHTHI BHIMOJHIUNCH HA YCTAHOBKE IIWJIMHAP-TIOPIIEHb B AMana3oHe Temiepatyp 750-
900°C npu manennu 2.91'TIa. B xauecTBe HCXOJHBIX MAaTEPHAIIOB UCIIOIB30BATINCH MOJICIIbHBIN
CYONyKIMOHHBIN 0CaJ0K M MUHEPaJIbHbIE (PPAKIIH HPUPOTHOTO JICPIOIUTA.

Murpanus ¢Iona0B U BEIECTBA CO34aeT B 0CAJ0YHOM CJI0€ 110 TPU TOPU30HTATIBHBIE 30HBI,
napareHe3uCchl KOTOPBIX U3MEHSIOTCS OT 30HBI K 30HE. B OCHOBaHUY JIEPIIOIUTOBOTO CIIOS UCYE3aET
KJIMHOMMPOKCEH, OJINBUH YaCTUYHO 3aMELAETCsl OPTOIUPOKCEHOM (+marHe3uT). Hauunas ¢ 850°C,
B 3TOM 30HE MOSBIISIOTCS NPOXKUIIKU paciuiaBa, a npu 750°C mmpoko pa3BUT TaybK. B BepxHei
30HE JIEPLOJIUTOBOTO CJI0s IPe0OPa30BaHUs 3aTPAruBaloT JIUIIIb TPAHUIIBI 3€PEH — 00Pa3yIOTCs
MPOKUIIKA OPTOIMHUPOKCEHA C MArHE3UTOM.

Pe3ysbTaThl 9KCIEPUMEHTOB TIOKA3bIBAIOT, YTO, IOTOKU JKUAKOCTEH U3 CyOyKIIMOHHOTO OCa/IKa HE
CIIOCOOHBI 00ECIICUNTh BEIHOC 3HAUMMBIX KOJIMYECTB YIIepo/ia U3 METAa0CaI0YHOTO CII0S B ITOPO/IbI
MaHTHUH.


mailto:almor@iem.ac.ru

BECOMIII - 142

ITPEOBPA3OBAHUE KEPOI'EHA B ITPOLIECCE KATAI'EHE3A. TEPMOJAMHAMUWYECKOE
MOJAEJIMPOBAHUE.

Cuakuna E.C., Muponenko M.B. T EOX W )P AH
sigkinaes@yandex.ru ten.(7)4991375040

baza tepmommnammuuecknx manHbix GEOCHEQ (Mwumponenko u ap., 2000) Obuta jomonHEHA
nanaeivu (Helgeson et al.,1998; Richard and Helgeson, 1998; Helgeson et al., 2009) mis pacdera
TEPMOJIMHAMUYECKUX CBOMCTB ISl TOBBIIICHHBIX TEMIIEpATyp U AaBICHUH IMSTH BUJIOB KEPOTeHa U
YTJIE€BOIOPOAOB, SBISIOLUIMXCS KOMIIOHEHTaMHU ChIPOM He()TH U MPUPOHOTO rasa.

Pacyetsl paBHOBeCHI B CUCTEME KEPOT€H-BOJIa BBITIOJTHEHBI Jisi HHTepBana Temmepatyp 200-300°C
npu Bo3pacrarrmieMm gasiaeHuu (300-1000 Gap) mpu pa3IMYHBIX COOTHOIICHHUSX MAacC KEporeHa W
BoAbl. Kakaplii M3 TATH BUIOB KEpOreHa paccMaTpHBAJICS Kak TBepAas (a3a (GUKCHPOBAHHOTO
XMMHUYECKOTO COCTaBa, YIJIEBOJOPO/IbI, B IEPBOM MPUOIMKEHUH, - KaK KOMIIOHEHTHI H/1€aJIbHOTO
KHUJKOTo pactBopa (HedTh), Ta3oBas ¢a3za - KaK MHOTOKOMIIOHCHTHBIM Ta30BBI pPacTBOD,
HEUJealbHOCTh KOTOPOrO OIHUCKhIBaeTcsl ypaBHeHueM IleHra-PoOuHcoHa, BOJHBIA pacTBOp Kak
CYILIECTBEHHO BOHAs (a3a.

MopenupoBaHue MOKa3ano, YTO IPHU ONPEAEICHHBIX COOTHOLIEHUSX MAacC KEpOreHa W BOJAbI MpPH
VBEJIMUCHUU TEMIEPAaTypbl ¥ JIaBICHUS MPOUCXOIAT (Ha30BbIC TIPEBpAIICHUS B KEpOTrCHE,
MPUBOJALINE K O00Opa30BaHUI0 MEHEE BBICOKOMOJIEKYJSPHBIX W 0OJiee OKHCIEHHBIX €ro THIIOB,
COIIPOBOKAAEMBIC TOSIBICHHEM pPacTBOpa YIIEBOAOPOAOB (HE(Th) M Ta30BOM, CYIIECTBEHHO
METaHOBOHM M yriekucioi ¢asel. Pacuersl cornacyrores ¢ nuarpammoit Ban Kpesenena (Tucco u
Benbte, 1981).
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NMHTEPMETAJUIM/bBI )KEJIE3A U INTATUHBI 13 ®JITOUIA CO-COs.

Cumaxkun AT'. ( NOM PAH, Y @BioBPTAIH ( N3O M P Bopcasa A.10. (GET
CNRS, Toulouse)HexkpacoB A H.( NOM P AH)

simakin@iem.ac.ru tein.: 8 (496) 52 49687

] tcOdzls Rt AADBOOS597 ¢

WuTepmeramiuapl IMJIATUHBL M Kelle3a SIBJSIIOTCS TUIUYHBIMU IJIATUHOBBIMH  (azamMu B
IBITMHOTUITHBIX TUIIepOa3uTax, B KOJBIEBHIX YAbTPaOa3UT-IIENOYHBIX KoMIulekcax Konaepckoro
THIa, a Takke npeodnanaromieii popmori PGE B HekoTopsix MecTopoxkaeHusx bymBensaa. Hamm
HOBBIE KCIEPUMEHTAIbHBIC JAHHBIC YKAa3bIBAIOT HAa BO3MOXKHYIO poJib MajocepHUctbix CO-CO2
¢barounoB B popmupoBaHuu uHTepMetaiuiaoB Pt u Fe B mpupone. Otu ¢a3pl oOHapyk eHbI B
HAIIUX AKCIEPUMEHTaX M0 pacTBopuMocTd miatunbl Bo ¢uronne CO-CO2 npu P=100-300 MIla u
T=950°C. B HeKOTOpBIX Ccllyyasix, COJEp>KaHUS >Kejle3a U IUIATHUHBI BO (IIOUIe AOCTUTaIu
HaceimeHus terpadeppormiatuabl (FePt) u u3zo-geppormiatunsr (PtsFe). Jlerydyects kucimopona B
skcriepuMenTax (okono Oydepa CCO) Obuta cymiectBeHHO Bbimie Oydepa IW wu, cormacno
TEpMOJMHAMHYECKUM pacueTam, KapOonun sxene3a Fe(CO)s HeycTOMYMB B 3THUX YCIOBHSX.
[lepenoc sxene3a u oOpa3oBaHHE MHTEPMETAJUIMIOB JKeJie3a U IUIATUHBI MOXET OBbITh CBSI3aHO C
0o0pa3oBaHMEM TOJNUAACPHBIX KOMILICKCOB. Takasi BO3MOXKHOCTh OTKPBIBACTCSI B CBS3H C
BEPOATHBIM B3aMMOJIeiicTBHEM BO (IIon/Ie TIATHHBI B (hopMe MOIUaAepHbIX aHnoHOB Pt3(CO)s? ¢
KaTHOHAMHU JKeJe3a.
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PA3ZBUTHUE METO/JUKN OIIPEJEJIEHNA PACTBOPUMOCTU PGE BO ®JIIOUIE
COCTABA CO-CO2

Cumakun AI.( N3M PAH, W@IosaMAIH)VNIOIM P Hdipupux O.A. (T EOX U
P A HMoxkposckuii I'.C., Bopucosa A.10. (GET CNRS, Toulouse)

simakin@iem.ac.ru

t OBBISO o' ff sdzdzj dzO f tcd f SH-B850OpHDJ ¢ctcOdzls©O t AAR

[Tomy4yeHbl HOBBIE KCIIEPUMEHTAIBHBIE TaHHBIE TI0 pacTBOPUMOCTH IIaTuHbl BO (ironae CO-CO2
MeTtojioM JBOWHBIX amnyl npu P=100-300 MIla u T=9500C. Omnpenenenre pacTBOPUMOCTHU
IUTATUHBl  OCJOXKHSETCS TEeM, 4YTO B TEYCHHE BCEr0 OSKCIEPUMEHTAa MPOUCXOAUT CHHTE3
KapOOHUJILHOTO OJIMTOMEpHOro Komiuiekca mmiatunbl u1 CO B mpouecce peakuuu ¢uonaa u
ammynel. Hamuume Tpex ¢opMm TutaTHHBI (KOHIECHCHPOBAHHOW IUIATHHOBOW (ha3bl, YaCTHYHO
pacTBopeHHOU (a3pl BO (arouae, U MEXaHUYECKH OTACNCHHBIX YacTHUIl IJIATUHBI) 3aTPyAHSET
NPUMEHEHHE BaJIOBBIX METOJOB aHajdM3a TOPHCTOW MAaTPUIBI-IOBYIIKK (UIIOHIa TIOCie
skcriepumenTa. [Ipumenenue metona LA-ICP-MS ¢ noBsIlIeHHOM MOIIHOCTBIO (()eMTO-CEKYH THBIH
UV mnazep, 0.11 mJ, 3.34 J/cm2, 48%), obecrieunBaromieii nuametp kparepa ~80 MKM, yCpemaHsieT
HEOJIHOPOJHOCTH COJIep’KaHuEe MeTajlsla, BO3HUKAIOIIKUE B Mpolecce 3akanku. [lpu stom, ymaercs
n30eKaTh BKJIAZa PEOKUX W KpymHbIX (3-15 MKM) yacTuil CBsI3aHHBIX C IUIOTHOM Pt dazoit u
MEXaHMYeCKON KOHTaMuHaluel. Mcrnonbp3oBaHue BajJOBOrO aHaIM3a JIOBYHIEK METOJOM aTOMHO-
aOCOpPOLIMOHHON CHEKTPOCKONIUU C JJIEKTPOTEPMHUECKONW AaKTHBAIMEH NaeT COJEpKaHHSA, B
cpenHeM, B 2.5 pasa 6osbiue, yem meton LA-ICP-MS.
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YPABHEHUE COCTOAHUSA OPTO®EPPOCUIINTA FeSiO3

CoxogoBa T.C., Jloporokynen ILU. (M3 K CO) PAH

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

t OBBISO o" fsdzdzgj 20 fted HBHHJjwYC] [ dJdzdfmilsj tefhlseo O t
3520.2018.5).

TepmoauHaMu4eckoe ONKMCAaHUE OPTOPEPPOCHIUTa BaXHO B paMKaxX W3YyYCHHS TPYIIIbI
(Mg,Fe)SiO3-mupoKkceHOB, pacHpOCTPAaHEHHBIX MHHEPAJIOB 3€MHON KOpbI M BepXHedl MaHTHH. B
obmactu Hu3kux AasiaeHuii 10 10 I'Tla ¢a3osas auarpamma cucremsl FeSIO3 aHamornuna cucreme
M@SiOs. Omnako u3BECTHBIC MeEpexojbl KiIHHOGeppocuiuTa Huzkoro nasieHus (P21/C) B
KIMHO(DEPPOCHIIAT BBICOKOTO aaBiieHus (b2/ )fix B oprodeppocumut (Pbca npoucxomsrt npu 6osiee
HU3KOM JIaBJICHHMH U BBICOKOH Temmepatype, coorBerctBenno [Woodland, Angel, 1997; Kung, Li,
2014; u np.]. TpoitHas Touka paBHOBecus (a3 ompexaenena mpu 1 ~ 1100 K u P = 4.9 ITla
[Lindsley, 1965]. Ha ocnoBe wmomudpuumupoBaHHoro ¢opmaan3mMa H3 CBOOOAHONH DSHEPTrHH
lenpMronpia MOCTPOCHO YpPAaBHEHHSI COCTOSIHUSL OpTO(QEPPOCHINTa M PACCUUTAHBI €0
TEPMOJMHAMHUYCCKHE CBOMCTBA TPU COOTBETCTBYOIMX P-T mapamerpax. YpaBHEHHE COCTOSHHS
BKJIFOUACT B ce0s1 MarHUTHBIN BKJIAJ [0 aHAJIOTHHU ¢ HammuMu pabotamu panee [ Dorogokupets et al.,
2016, 2017]. PaccuntanHble mapamMeTpbl YpPaBHEHHUS COCTOSHUSA MOJYYEHBI MyTEM ONTHUMH3ALNU
M3BECTHBIX KCIIEPHUMEHTAIbHBIX u3Mepenuit aus FeSiOz [Sueno et al., 1976; Hugh-Jones, 1997;
Yang, Ghose, 1994; Cemic, Dachs, 2006; u np.].
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MAHTUMHBIA METACOMATO3 U KOPOBASI KOHTAMUHALMS
BBICOKOMAT'HE3HAJIBHBIX PACIIVIABOB (YUTKOMCT, FOAP)

CogiooBa WLIL., FOnoBckass MAA. ( UT EM P AH)
solovova@igem.ru
t OBBISO o' ftsdzdgw jJIsfpw fted §83002PHc) ] cCtcOdzlsO t AAR

V3yueHHble BKIIOYCHHS B KyMYJIYCHOM OJIMBUHE yIbTpaMapuUTOB MacCHBa YHUTKOMCT
(bymBenbackass Marmatudeckas [IpoBHHIMS) TIpEICTaBIICHBI MEPBUYHBIMU  PACIUIABHBIMH,
MO3THUMU (QIIFOUTHBIMH U TTOJUKPUCTAIIMYECKUME arperaraMu. Y CTaHOBJICHO, 4To cyxas (10 30
ppm H20) 9 " MtsC sd3OG dzj L d Odz! dzOW (16.820% dAGO) BpdztamE@ats ez O ¢ di30
temmnieparype u gaBiaeHuu >1520°C u 1.8 I'Tla. PacrmaBer xapaktepusyrorcss LREE>HREE u
OTCYTCTBHEM Ha cmaigeprpamme Eu anomamuu. s dzd L € t5 30 G dzpacndfabez(nald 4%
MgO) xapakTepHbI TOBBIIICHHBIC coaepkanus (urronao-MmoomipHbIX anemeHToB (Na, K, Sr, Ba), no
2300 ppm H20 u mMuanmym EU Ha cnaiineprpamme. KceHOreHHBIE MOMMMUHEpPATbHBIE arperaThl
cocrosat u3 Mg, Ca, K, Na, Cl u H2O-conepxamux (a3 ¥ 4acTo MPHPOIHO-AEKPEITUTHPOBAHBI.
KpymHble QuroniHbIe BKIIOYCHHS OOHAPYXEHBI B OJIMBHHE, MPOHU3aHHOM CyOIapayiieIbHBIMU
nernoykamMu GarouaHbix BriroueHui. @mronn cogepkut CHs Nz, Hz, HoO u rpadwur. BeiBoapsl.
[TonoxutenbHass Koppensuus napHbeix otHomenuid Th/Zr—Nb/Zr npeamonaraer B3aumoeiicTBHe
MaHTHWHBIX MarM C TJIyOMHHBIMH METaCOMATH3UPYIOIIUMH (UIFOMJaMH Ha pPaHHUX JTanax
spotoruu.  OtnomieHust (La/Nb)n—(Th/Ta)n  cBHACTEABCTBYIOT O KOHTAMUHAIIMHM —TIO3HE-
MarMaTHYeCKuX IU(PQPEpeHIIMaTOB KOPOBBIM BeIIeCTBOM (mosivdasHble arperarbl) C BBICOKUM
COJIEp)KaHUEM JIETYUYUX KOMITOHEHTOB.
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OKCIIEPUMEHTAJIbBHOE MOZAEJIMPOBAHUE MUKPOMETEOPUTHOI'O VYJIAPA HA
JIYHE (HOBBIE TAHHBIE)

Copokun EM.( T EOX W Pepaklimo M.B., Baiines M. A. ( KN PAH) ,
Ilep6akos B.I. ( MT YHzauueB K.M., SIxkoBiaes O.U.,,CawrtaEH.( T EOXW PAH)
egorgeohim@ya.ru, ten.:8 (903) 963 28 26

B noknazie OyayT paccMOTpPEHBI pe3yIbTaThl UMUTAIIMA MUKPOMETEOPUTHOTO YIApHOTO MpoIecca ¢
MOMOIIBI0 MHJUTHCEKYHJHOTO Jiazepa. MUIICHBIO B JKCIEPUMEHTE CIYXKHIN oOpaselr] 0a3anbTa,
CXOJIHOTO TIO COCTaBy ¢ 0a3alibTaMH MOPCKHX paiioHOB JIyHBI M 0a3aIbTOBOE CTEKIIO, MOTYYCHHOE
U3 O3TOro ke OaszanbTa, IUIaBIEHUEM. AHAIW3Bl MOKAa3ajdd, YTO CTEKJA, IMOJyYCHHBIE OT
KPUCTaJNTMIECKOT0 0a3anbTa, Mo OOJIbIICH YacTH, ObUIM I'€TEPOrCHHBI, U UX COCTaB BaphbUPOBAI B
mpoKkux mpenenax. OHU TPEICTABISLIA COOOW B PA3IMYHBIX MPOTOPIUSAX CMEIICHHBIC COCTaBHI
MCXOJIHBIX MHUHEPAJIOB 0a3ayibTa. AHAIHM3bI IPOAYKTOB «yAapa» Mo 6a3aibTOBOMY CTEKITY - MIAPUKH
paciuiaBa ¥ KOHJCHCAIIMH TOKa3ajiu, 4To OoJibIIas 4acTh W3 HUX MpeTeprielia MCIapUTEIbHYIO
muddepennmanuto. Habmonanoce obeqnenue crékon nerkoierydnmu kommnoneHtamu (Na20, K20,
FeO u 1.1.). Hau6onee nuddepenmpoBannbie CTEKIA COOTBETCTBOBAIM O0OHAPYKCHHBIM Ha JlyHe
BbICOKOTNIMHO3EMUCTEIM cTékiiam HASP (Al2O3>34 Bec.%, Si02<32 Bec.%). Habmronmanach
CYIISCTBEHHAs] pa3HUIA MEXKIY MPOIYKTaMH SKCIEPHUMEHTOB C KPHCTAUTMYECKUM 0a3allbTOM U
0a3aJbTOBBIM CTEKJIIOM. B mepBOM cilydyae BBIXOJ BBICOKOTU(PPEPEHIIMPOBAHHBIX IAPUKOB
pacmuiaBa coctaBmi ~25%, Bo BTopoM cirydae — ~90%.
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OKCIIEPUMEHTAJIBHOE MOZAEJIMPOBAHUE MHWKPOMETEOPUTHOI'O VYJIAPA HA
JIYHE (HOBBIE TAHHBIE)

Copoxkun EM. ( T E OX N T'édcitMps, M.B., 3aiines M.A. ( MK 1 Hldpdaxos B.JI.

(MFCY wuMm. J1oRuemmuescKdVE @ F EOX 1 Buetpps, IT. ( DT BY «BUMC»)
SAxosaes O.U.,CawtaEH.( T EOXW PAH)

egorgeohim@ya.ru, ten.:8 (903) 963 28 26

VYnapHO-B3pbIBHas — nepepaboTKa TOPHBIX  IMOPOJ  MHKPOMETEOPUTHOH H  METCOPUTHOU
6omOapaupoBkoil Ha moBepxHocTH JIyHbl U Apyrux Oe3arMocdepHbIx Ten CONHEYHOH CHCTEMBbI
SBJIAETCS TOMUHHUPYIOIIUM T'€0JIOTMYECKUM U T€OXMMHUYECKUM IIPOLECCOM, B pE3yJIbTaTe KOTOPOIO
bopmupyeTcst phIXJbIA €0 peronurta. B noknaze paccMOTpeHbl pe3ynbTaThl 110 BOCCO3/1aHUIO
TAaKOIro MpoIecca C MOMOIIBI0 MUUIMCEKYHIHOIO Jiazepa. MUIIEHbIO B AKCIIEPUMEHTE CILYKHII
obpazer; 0azanbTa, CXOJHOIO IO COCTaBy C Oa3anbTaMM MOPCKUX paiioHoB JIyHbl. DTOT 0Opaser
HCCIIEIOBAJICS /10 SKCIIEPUMEHTA, C IIOMOIIbIO TAKUX METOJIMK, KaK: MUKPOPEHTT€HOCTIEKTPaIbHBIN
aHaJN3, PEHTreHOAM(PAKIMOHHBIA aHANM3 U PEeHTreHodroopeceHTHbIH aHanu3. Kpome Ttoro,
3TOT oOpasel; ObUI pacIUIaBlIeH M 3aKaléH, TEM CaMbIM MPOM30ILIa ero romoreHmsanus. Ilocie
JIa3epHOro «yjAapa» MPOIYKThl BEIOpOCA U3 KpaTepa U caM KpaTep aHaJIM3UPOBAIMCH PA3IUYHBIMU
MeTOoJlaMU. bl mpoaHaIM3UpOBaHbl LIAPUKK pacIulaBa U KOHIEHCALIMOHHbIE IIapuku. B padote
IIPOBOJIUTCSI CPABHEHUE MEX]Y HKCIEPUMEHTOM C KPUCTAIMUECKUM 0azanbToM U 0a3aabTOBBIM
creksioM. [TokazaHo, 4TO YacTh NIAPUKOB UMEET CIIE/IbI HCIIAPUTEIBHON TU(PepeHIanny, a TakKe
COOTBETCTBYIOT OOHapyXeHHbIM Ha JlyHe BbicokorInHO3EMUCTBIM cTékinaM HASP (A1203>34
Bec.%, Si02 < Bec.32%), Ipu 3TOM B OMBITE C KPUCTALIMYECKOM 0a3aJbTOM MPOIEHT MPOIYKTOB
IpEeTepreBIINX HcMapuTenbHyo auddepenunanuo HU30K (okoio 25%), a B ciaydae co
CTEKJIIHHBIM Oa3zasibToM - Oosbmias 4dacth (85%). BaxubiM 3akiroueHuEM B paboTe sBIsETCA
IIMPOKast T€TEPOreHHOCTh COCTABOB PACIUIABHBIX CTEKOJ B Clydae ¢ KPUCTAUIMYECKUM 0a3abTOM
u HeOonblllasg CTENEeHb JUIsl CTEKIsHHOro OasanbTa. [Ipm 3TOM reteporeHHble 00pazoBaHUs
MPEJCTABIAIOT cO00I CMeIIaHHbIEe B Pa3IMYHBIX MPOMOPIUAX COCTABbl HCXOAHBIX MHUHEPAJIOB JUIs
KpUCTAJNIMYEeCKoro ©OaszanbTa. ['eHe3uc mpu ynaape Takux CTEKOJ II0Ka3aH Ha YacTUYHO
pacraBlieHHBIX 3€pHaX MuUHepalioB B Kkpartepe. HaOmionaercs oOenHEHHME JIETKOJIETYYHMMH H
CMEILIEHNE CPETHETO XUMUYECKOTO COCTaBa B TYTOILIaBKYIO 00JIACTb.
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OKCIIEPUMEHTAJIBHOE M3YYEHHUE ®A30BBIX OTHOI\_’HEHI/II\/'I TP TUUTABJIEHMN
MHOI'OKOMITIOHEHTHOU AJIMA3OOBPA3VYIOUIEN OKCUI-CUJIMKAT-
KAPBOHATHOM CUCTEMBI I1PU 15 TTIA

Cnusak A.B., Jluteun 10.A., 3axapuenko E.C.( NOM P AH)

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

t OBBISO o' ff sdzdzj dzO tdfistedic Ofigsi H JtdelSLid H d Ends@& Isp gilsMiso & 3
Is§ B4 wf)dn@aizd 29 1¢8p802p590140F 1 rRT RO 1 01

[IpoBeaeHO MpeaBapUTEIbHOE IKCIepUMEHTaIbHOE n3ydenue npu 15 I'Tla ¢a3oBbIX oTHOIICHMIA
Opyd  IUIaBICHUU  MHOTOKoMIoHeHTHoW  cucteMbl  MgO-FeO-SiO2—Na,0—-CaO-K>0-CO;
OTIpEJNIeNIeHO, YTO JUIs BEIIeCTBa MEPEeXOHOM 30HBI (Ha TiayomHax 450 kM) ompeznensioniee
3HaYEHHE B MpOlleccaxX IUIABICHUSA-KPUCTAIN3AIUN UMEET 3BTEKTHYECKas DPEaKIUs BaJICICHTA.
JlaHHBIN 3BTEKTUYECKUM MEXAaHU3M COXpaHSET BAACICUT B MAarMaTUYECKOW M anma3zoo0pasyroiei
CUCTEMax MepPeXOHON 30HBI BIUIOTH J0 MOJHOTO 3aBEPIICHUS KPUCTAILTU3ALNN yIbTPaOa3UTOBBIX
paciiaBoB B HOHBapUAHTHOM ABTEKTUYECKOW TOYKE, T.€. UX IEPexo] K 0a3uTOBBIM COCTaBaM He
MOJKET IPOUCXOINUTD JJAXKE B pekuMe (QPaKIIMOHHON KPUCTAIUIU3AIINH.
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KAJIOPUMETPUYECKOE OINPEAEJIEHUE CTAHJAPTHOU OHTAJIBITNN
OBPA30OBAHUA MOXUTA Cu2SnSs

Croasipoa T.A., Bpuukuna E.A., Ocaqunit EI'.  ( UM PAH) ,
BapanoB A.B.( MI' Y, MM PAH)
schuchkina@mail.ru

B nuteparype M3BeCTHBI TOJNBKO paccuuTaHHbie Teopernueckd (DFT - ¢ momorpio Teopuu

¢dbyakmonana mwiotHoctd, 1 DFT-D2 - ocHoBanHbIe HAa BaHepBaambCOBBIX CHIIaX MOJICKYIISIPHOTO

(aTOMHOT0) B3aUMOJICHCTBHSI) JaHHBIE 110 SHTAIBIINU 00pa3zoBanus moxurta (Shigemi, Wada, 2018):
AHf’Fr: -241.4 xJIxxMonp ™,

AHPFT™P2= 338 8 kJlx>momb ™.

B ,Z[aHHOI>'I pa60Te CCpusl U3 10 ombITOB MPpOBOANJIACH B BBICOKOTEMIICPATYPHOM BaKY}IMHO-6HO‘IHOM
KaJIOpUMETpe. DHTANBIHS PEAKIIUU 00PAa30BaHUS MOXHUTA U3 CYIb(HUIOB, COTIACHO PEaKIIHH
2CuS+SnS — CuzSnSs:

0 - -1
ArH3gg 15 = -(50.83 £ 0.47) x/Ixxxmonb ™.
I/ICHOHBSY}I JIATCPATYPHBIC JAHHBIC 110 SHTAJIBIIUAM 06pa30BaHI/I$I CyJ'IB(I)I/II[OB, IoJIydyCHa BCJIMYHHA
OHTaAJIBIINHU 06pa30BaHI/I$I MOXHTAaA U3 3JICMCHTOB:
AHZo 1= «(CU2SNnSs, cr)=-(270.47 £ 2.28) kIx*Monb ™.
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3ABUCUMOCTD OT TEMITEPATYPBI U JABJIEHUA PACTBOPUMOCTHU OJIOBA B
ITAPOBOU ®A3E B CUCTEME H20-Sn0O:.

CysopoBa BAA.( MORIAH) .
lera@iem.ac.ru; ten.: (496) 522 2554

[TpoBeneHo nccienoBaHNe pacCTBOPUMOCTH OJIOBA B MapOBOH (haze Ha KPUBOM KUIIEHUS B OMHAPHOMN
cucteme H20-SnO; nipu 330 + 360°C. OnbITHI BHITOTHSIMCH HA OPUTHHAIIBHON YCTAaHOBKE C
BHYTPEHHEH aMITyJI0i, TTO3BOJISIONIEH 0TOMpaTh mpoOy mapa in situ. Pe3ynbrarsl mpeacTaBieHs! B
TadJmIe.

T0C 330 330 350 350 350 360 360 360

Sn, ppb 1376 | 1648 4784 4008 3810 5001 5865 5906

Uccnenopana taxxe pactBopumocts SnO2 ipu 400°C u naBnenun 250 + 450 atm. YcraHoBKa
BbIJIEPKUBAJIACh MPH 3alaHHOM TeMIlepaType B Te4eHUe 2-3 CYTOK Ul BbIX0Jla Ha PABHOBECHE,
II0CJIE YEro BHYTPEHHS aMIlyJla OTKpbhIBaJIach Ha 5-7 MUHYT, YTOOBI BOIIEN nap. 3aTeM amiyJja
3aKphIBajach, M aBTOKJIAB 3aKAJMBAJICS XOJOIHON BOJOU. JIJ1s U3BJI€UEHUS KOHICHCATa U3 aMITyJIbl,
e€ 3anoaHsM Hapckoi Boakoi mo 10-13 mi u HarpeBanu. AHaIu3 3aKaJOYHBIX PaCTBOPOB,
0TOOPAHHBIX B X0JI€ OIBITOB, BEINOJIHIM MeTogoM ICP-MS.

P, atm. 260,8 248,3 262,1 | 283,8 462,8 448,4 449,5

Sn, ppb 23 234 | 450 |6251 |188 |264 |372

Kon-Bo SnO2, Mxr 299 304,2 585 812,63 | 2444 343,2 483,6
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MEX®A30BOE PACIIPEJEJIEHUE OJIEMEHTOB B CUJIMKATHO-®OCDATHBIX
CUCTEMAX

Cyk HU.( DM PAH)
sukni@iem.ac.ru; ten. +7(496)52-25865

[IpencraBiaeHbl pe3yabTaThl KCIEPUMEHTAIBHOTO HWCCIICIOBAHUS KHJIKOCTHOM HECMECHMOCTH,
BO3HHUKAIOIICH B MIEIOYHBIX cHIMKaTHO-pochaTtHbix cuctemax mpu T=1250°C u P=2 kbap moxg
naBieHreM BoAbl. OUBITHI MPOBOAMINCH HA YCTAHOBKE BBICOKOTO Ta3oBoro naBieHus. CocTaBbl
MOJIETIbHBIX CHUCTEM 3a/1aBajIlCh CMECSIMH MPUPOJAHBIX MUHEpaioB (HedenuHa, aipOuTa, AMONCUA,
kaimueBoro mnosieBoro mmara) u NaPOs. M3ydyeHo pacmnpeneneHne NETPOTCHHBIX M PYAHBIX
AJIEMEHTOB MEXJy CWIMKaTHbIM U ¢ocdartHbiM pacruiaBamu. HaOmrogaeTcss 3akoHOMepHOE
M3MEHEHHE COCTABOB COCYIIECTBYIOIIMX PACILIABOB: YeM OOJIBIIE COJIEBOTO KOMITOHEHTA COACPIKUT
cuctema, TeM Oojee KHUCIBIH COCTaB HMMeeT OTiierjsemas cuiukatHas ¢aza. B pesynbrare
MIPOUCXOUT pa3JIeJICHUE dJIEMEHTOB MexXy (asamu, npu 3trom Ca, Mg, Na koHIEHTpUpPYIOTCS B
¢docharHom pacrnaBe. B Hedenun- wim anpOutcopepkanmux cucreMax ¢ NaPOsz docdaTHbrii
pacrnaB oboramaercs rinuHo3eMoM (otHomerne Al,03%/Al03°>1), B To Bpems Kak 100aBiIeHNE B
cucremy Ca, Mg u Ti cmocobctByer mnepepacnpeaeneHinio Al B CHIMKATHYIO JKHUAKOCThH
(otnomenune Al,03%/Al,03°<1). BroisBnena Bbicokas >ddekTuBHOCTh (GochaTHOM IKCTPaKIUK B
orHorrennn REE, Ti, Nb, Ta, W, Sn. Xapakrep pasmenenust ZI Mex1y pacCIOCHHBIMH (a3zaMu
3aBHCHT OT HCXOJHOTO COCTaBa CHCTEMbI TaK, YTO KOHIICHTpamwmu ZI MOTYT BO3pacTaTh B
dbochaTHOM WM CUIMKATHOM pacIljiaBax.
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OKCIIEPUMEHTAJIBHOE UCCIIEJOBAHUE ®TOPUIHBIX KOMIUIEKCOB I'A®HUA B
I'MIPOTEPMAIJIBHBIX PACTBOPAX

Tapuonoanckas MLE., BerukoB A.JO.r e o . MPp Y)
mashatarnopolskaya@yandex.ru tesn. 8(495)9391239
t OBBSIsO or" ftsdzdz] dzO@ fted  SHBFMOYS] (AAR (ftsjCls

B nutepatype umeercss HECKOJIBKO padOT 1O YCTOHYMBOCTH (PTOPUIHBIX KOMILIEKCOB TaHUS TIpH
20°C, npu Gojee BBICOKMX TeMIlepaTypax HaHHBIX HeT. [loaTomy B Hameil paboTe MpoBOAUIOCH
AKCIIEPUMEHTAIbHOE H3ydeHHe (GTOpHAHBIX KomruiekcoB radums npu 100-240°C u gaBiaeHUH
HACBHIIIEHHOTO Mapa BoAbl. M3ydeHue OCyIIeCTBISUIOCh Ha OCHOBE HM3MEpPEHHsI PacCTBOPUMOCTHU
¢uroopuTa B KHCJIBIX pacTBOpax ¢ Jo00aBieHHeM pasiauyHoro kosnmyectBa Hf. PactBopumoctsh
drooputa oOmpenensIach METOJAOM IMOTEPH MAacChl B CTANBHBIX IMEHANaX € (TOPOIUIACTOBBIMH
BKJIQIBIIIAMH. Pe3ysibTaThl 3KCIIEPUMEHTOB ITOKA3aJIH, YTO MPH YBEIUYCHUN KOHIIEHTpAIMU TadHus
pactBopuMocTh (pirooputa Bo3pactaeT. OOpaboTka pe3ynbTaTOB MPOBOAMIACH MPH TTOMOIIH
nporpammbl OptimA. CxemMa KOMIUIEKCOOOpa3oBHUS TadHUs ObLIa NMPUHSITA aHAJIOTUYHO paHee
HCCIIC/IOBAHHOMY IIMPKOHHIO, KaK €ro reOXMMHYECKoro anaiora: oobpasosanue Hf(OH)sF(ag),
Hf(OH)2F2(a0) u HfFe¢>. Pacuetsl mpu momomu mporpammsel HCh mokasanm, 4To B ycnoBmsx
SKCIIEpUMEHTOB Tipeobnanaer kommieke HfF?. Ompenenena KoHCTaHTa YCTOHYHBOCTH KOMILIEKCA
HfFe> mpu 100, 150, 205 u 240°C W [aBICHWHM HACHILIEHHOTO IIapa BOJBI, 1gh=32.53+0.12,
33.70+0.030, 40.40+0.016,4 41.7+0.022 cOOTBETCTBEHHO.
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COKPUCTAJUIM3ALIMSA DJEMEHTOB IIPUMECEM B C®AJIEPUTE II0 JIAHHBIM
I'MIPOTEPMAJIBHBIX OKCIIEPUMEHTOB

Taycon B.JI., Cmarynos H.B., JIunko C.B., Baokuu /I.H., bexozeposa O.F0. MT X CO), PAH
vitauson@igc.irk.ru rem (3952)429967
l Odzls t A A05000771 &ts] € Is IXal258,” 0 328180025

Onpenenensl kodddunuentsl pacnpenenens Kve’® i ko3(hdHULHEHTbI COKPUCTALH3ANNN Divierzn
psna snemeHTtoB-ipuMeceit B cdanepute npu 450°C u pmaBnenuum 1 kOap. Bapbeupoanu
KOHIICHTPALIMIO PaCTBOpa-MUHEpaIU3aTopa, B y3kux npenenax — pH u fS;. Hanbosee moctosiHHbI B
ornomennu D u K snementsr Fe, Co, Mn u Cd. Hukenp maio BXOAMUT B cdaliepuT, BO3MOXKHO,
Haxonutcss B pactBope B ¢popme Ni®*, XOTa 1Mo KOHCTaHTaM pacrpeneieHHs O4eHb ONH30K K
xene3y. CepeOpo 0OHapyXKMBaeT OTHOCUTEILHO YCTONYMBOE MOBEICHHUE, YTO MOXKET OOBSICHATHCS
€ro BXOXKJIEHHEM B CTPYKTYpY cdanepuTa B u3yuyeHHOU obnmactu koHueHTpauuit 340 — 2200 ppm.
W3 Bcex M3YYCHHBIX 3JIEMEHTOB TOJIBKO MN sBIsieTCS HEKOTepeHTHBIM B canepure, BBICOKO
korepeHTHbiMU sBsiFOTC CO, Cd, Ag u Hg, cnabo korepentHsiMu - Fe u Ni. CpaBhenue ¢
W3BECTHBIMU M3 JIUTEPATYPhl JAaHHBIMU TOKA3bIBACT, 9TO Dmn/re B CanepuTe MposIBISIET BHICOKYIO
CTaOWUJILHOCTh M MPAKTHUYECKU HE 3aBHCUT OT XUMHUYECKHX YCIOBHIl B CHUCTEME U TEMIEpPaTyphl

(400-500°C).
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YCJIIOBUA IUIABJIEHUA MAHTUM 1104 KYMPOUCKOM  BVYJIKAHUYECKUM
KOMIUIEKCOM (KAMYATKA)

To6eaxo JI.IL., Hoprusrun M.B., Kpamenennukos C.I1., Kpachopa EA.( T EOXUN P AH)
nazarovadariap@gmail.com, +7(903)1865530

t OBSIsO o' ff sdzdzi dzO 1§ X ¢ ¥ d a0 gz KIS BEDOSAMS R H |

B OonpmmHCTBE CYOAYKIIMOHHBIX 30H 00JIACTh MEXIYy TNIYOOKOBOJHBIM JKeJI000M W
BYJIKAHHYECKUM (POHTOM amMarMaTU4YHA BCIICJICTBUE HHU3KOW TeMIepaTypbl MaHTHHHOTO KIIMHA.
PenxumM uckitoueHueM U3 3TOTo mpaBmiia saBiseTcs KyMpodckuil ByJIKaHMYECKHH KOMILUIEKC Ha
BocTounoii KamuaTke, pacmoioXKeHHBI HA aHOMAJTBLHO OJIM3KOM PACCTOSIHUHM OT CyOAylHpYIOIei
Tuxookeanckoit mthl (50-70 xkm).

[TosrydeHHbIE HaMU JIaHHBIC TIO3BOJIIIOT OLGHUTh COCTaB HMCTOYHHKA U TEMIIEPaTyphl
KpucTamu3anuu MarMm KyMpouckoro ByJKaHUYECKOTO KOMILIEKca. TemMmnepaTypsl KpUCTALTU3ALUN
marMm He mnpesbimaor 1150 °C s onmuBuHa FO>89 M CBHICTENBCTBYIOT O HU3KOTEMIIEPATYPHOM
THUIIE MAHTHIHOTO UCTOYHKKA. MakcumanbHoe copepkanue Ni B onuBuHe He npeBbimaet 5400 1/t .
Jaunbie o cocraBy onuBuHa ( Ni/(Mg/Fe) u Mn/Fe orHomienus ) npeamnosiaraioT o0pa3oBaHKe
Cepur MarHe3ualbHbIX MOpoJ Xpedra Kympou B pesynbrare IJIaBiIeHUS MAHTUWHOTO UCTOYHHKA,
MPEJICTaBIISIONIer0o co00i CcMech MEepUAOTUTAa W TNHPOKCEHHWTA. JlaHHBIC, TOJIYYCHHBIC I10
pacriaBHBIM BKJIIOYEHHSIM, HaXOATCS B 00pabOTKe U OyayT Mpe/ICTaBICHBI B JOKIAC.
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XUMWYECKOE COCTOSIHUE Hg B CUHTETUYECKUX KPUCTAJUIAX COAJIEPUT-
METALIMHABAPUTOBOTIO PSIJIA I10 JJAHHBIM PEHTTEHOBCKOI CITEKTPOCKOITUU
TIOIJIOLLEHU ST

Toukauees I.E.( T EM P AH)
tonkacheev@igem.ru tein.: 8 (499) 230-82-54

HeoOxonumocts uszydyenust Hg-cdanepura-meranmHHabapuTa OnpaBiaHa TEM, YTO OHH SIBJISIETCS
JIOBOJIFHO PacHpOCTPaHEHHBIMU (Da3aMu Ha HEKOTOPBIX MECTOPOXKICHHSX, COPMHPOBABIIUXCS C
ydacTHeM MaHTHUITHOTO UCTOYHHMKA BellecTBa. MeTo/I0M CHHTE3a B SBTEKTUYECKOM pPaCIUIaBe COyei
CsCI/NaCl/KCl npu 670/611°C Obuto BbIpamieHo 8 o0pa3noB co cdajaepuroBoil CTPYKTypod B
nuanaszone coctaBoB oT 1.89 o 81.7 mon.% HQS. Hanbonee nosHpie 1 nHPOpMATUBHBIC TAHHBIE O
CTPYKTYPHOM IIOJIO’)KEHUU KOHKPETHOT'O JIEMEHTA MOKHO IOJIYYUTh, BOCIIOJIb30BABILINCH METO/I0M
PEHTTEHOBCKOM crieKTpockonuu nornomienus. O0pa3ipl Obuid U3ydeHbl Ha JUHUH "CTPyKTYpHOE
Marepuanosenenue" KypuatoBckoro HWMcrounuka CunxporpoHHoro W3smydyenus B Mockse
(anamutuk Tpuryo A.JL). AnamusupoBanack kak EXAFS, tak u XANES o6Gnacte cnektpa.
[Tonmy4yeHHbIe pe3ynbTaThl MOKa3au, 4To HY mpucyTcTByeT JMuibs B n3oMophHOU Gopme, 3amerast
Zn B KpucCTaninyeckoi cTpykrype cdanepura. [lo cpaBHeHHIO ¢ YUCTBIM cajepuTom, H3-3a
Oonpiero HOHHOTO paguyca Hg mo cpaBHeHuto ¢ Zn, yBenuumBaercs U paccrosaue HQ-S u HQ-
Hg/Zn B ero ctpykrype.
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TEPMOJIMHAMWYECKHUE CBOMCTBA CYJIb®UJIOB ITAJUIANUSA Y IIJIATUHBI
Twopun A.B. MOH X B,Albliornanko H.A. (T 0 C . Y H n B e pYapees I.X.GH2M ) ,

P A bl XopomnaoB A B.(MOHX B AH
tyurin@igic.ras.ru ren.: 8 (495) 633 85 48

Pabora mocsieHa ONpeaeNneHNI0 CTaHAAPTHBIX TEPMOAMHAMHUYECKUX (DYHKIUNH CHHTETUYECCKUX
aHAJIOTOB TMPUPOIHBIX CYIb(UIHBIX MHHEPAJIOB NaIaAWs W IUIaTHHBL. [loJlydeHHe HOBBIX
TePMOJUHAMHUYECKHUX JaHHBIX sl a3 cucteM S-Pd u S-Pt HeoOxomumo amst mpoBeneHus: Gu3uKo-
XUMHYECKOTO MOJICITMPOBAHMS YCIOBUI 00pa30BaHUs MECTOPOXKICHUN OJIarOPOIHBIX METAJLIOB.
[Mopomikn cymbpumoB Pt(IV) um Pd(Il) Obpumm cuHTE3WpOBaHBI W3 TMPOCTHIX BEIIECTB B
BaKyyMHPOBAaHHBIX KBapIEBBIX aMmIyjax, I[OJIyYeHHbIE OOpa3lbl M3y4eHbI C ITOMOIIBIO
PEHTreHO0(a30BOT0 U PSHTTEHOCIIEKTPAIBHOTO aHAITN3A.

Metonamu aguabatuyeckod U U GEepeHIMATBFHON CKAHUPYIOIIEH KaJOPUMETPHH H3MEPEHBI
TEIUIOEMKOCTH Kpuctaumueckux PtS; m PdS. Ha ocHoBaHMM SKCIIEpUMEHTAIbHBIX JaHHBIX B
[IMPOKOM HMHTEPBAJIC TEMIIEPATYP PACCUUTAHBI TEIUIOEMKOCTh, SHTPOIHS, H3MCHEHUE YHTAJIBIIUU U
npuBeqeHHas dHeprus ' md0ca.
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WCII-MC OITPEJEJIEHUE CJIEJOBBIX COJIEPXKAHUIA OII' 1 30JIOTA B
YIJIBTPAOCHOBHBLIX ITOPOJAX ITOCJIE IBYXCTAJUNHOI'O KOHIIEHTPUPOBAHUMA

TwTtonnuk O.A., Haouyummna C.H., Anocoa M.O., Kyopakopa U.B.( T EOX W P AH)
NMlab@geokhi.ru, Tem. (499) 137-75-26

Pa3paborana meromuka onpexnenenus cieno Ru, Pd, Ir, Pt, Rh (OIII') u Au B yibTpaoCHOBHBIX
MOPOJax METOJOM MacC-CIIEKTPOMETPHH C WHIYKTUBHO-CBSI3aHHOW IUTa3MOM. XHUMHUECKas
MOATOTOBKA Mpo0 BKJIIOYATa KHUCIOTHOE pAa3NIOKEHUE, OTICIICHHE OCHOBHBIX MAaTPHYHBIX
KOMIIOHEHTOB Ha karuonute AG-X8, a Zr, Hf, Ta - Ha komiutekcoobpasyromem copoerre LN-
Rezin. IIpenensr ooHapyxkenus s Ir, Pt, Pd, Rh, Ru, Au cocraBunu coorserctBenno: 0.003; 0.4;
0.2; 0.1; 0.06; 0.2 ppb.

[TpaBWIBHOCTh PE3Y/IHTATOB, TOJYYEHHBIX IO MPEJIOKEHHOW METOAMKE, IMOATBEPKIACHA WX
COIOCTABJICHHEM C OMYyOJIMKOBAaHHBIMU JaHHBIMH 17 oOpasinoB rapudyprura HARZO1 wu
ynbTpaocHoBHOU moponsl OPY-1(mexaynapoanas mporpamma GeoPT). [lonydenHbie naHHBIE TIO
COJICPYKAHUSM TUIATHHOMJIOB XOPOIIO COTJIACYIOTCS C OITYOJMKOBAaHHBIMU PE3YJIbTaTaMHU.
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OINIPEJEJIEHUE OCMUA B OBPA3LIE TAPLIBYPIUTA HARZO1 (GeoPT 38A) METOJIOM
UCII-MC € M30TOHIHBIM  PASBABJIEHMEM 1IOCJIE KOHLEHTPUPOBAHUS B
JNDODY3MOHHOU AYEUKE

TrwTtonauk O.A., Haouysummna C.H., AvocoBaM.O.( T EOX U PAH)
NMlab@geokhi.ru, (499) 137-75-26

MopaudunupoBanusiii rapinoyprur HARZO1 — rnyOuHHas yiabTpaoOCHOBHAs IOPOJA, CHUIIBHO
oOeHCHHAss MHOTUMHU KOMIOHeHTamu. OrmpeneneHue OCMHsl B HEW TPOBEJACHO METOJI0M
muddy3rnonHoro koHneHTpupoBanus ¢ mnocieaywmmm HMCII-MC  onpenenenuemM Ha Macc-
CIIEKTPOMETpPE BBICOKOTO paspeleHus ¢ JaBoiHON ¢okycuposkoit Element 2 (Finnigan MAT,
I'epmaHusi) W C WCIOJNB30BaHHMEM HW30TONHOTO pasbaBiieHus. OOpasen; pacTBOpsUIM B
MuKpoBosHOBOM cucteme MARS Xpress B repMeTHyHO 3aKphIBaeMBIX cocymax XpressiS00 B
«IAPCKOH BOJIKE» C JOOABJIICHUEM TUIABUKOBOW KHCIOTHI. [loyduBIIMICS pacTBOp KOJMUECTBEHHO
MEPCHOCWIM BO BHEIIHIOK Kamepy auddy3rmoHHON sueiiku u goOaBisu okucnutenb KJOs B
ceproii kuciote (1:1). B BoccranoBuTenbHyt0 kamepy auddysnonnoit sueiiku Baocuau 0,1M HCI.
Ucnonw3yemslii Tpaccep, oboramenHsii nzotonamu °°Re u '%°0s, 6bu1 m06aBaen k mpobe 10
Hayaya pasjoXeHHs. Y CTAaHOBJICHO, YTO PEHUH B JAHHBIX YCIIOBHUSIX HE OTACISICTCS OT MAaTPUYHBIX
KOMIIOHEHTOB M IIOJIHOCTBIO OCTAeTCs B OKHCIHMTEIBHON Kamepe, OCMUH JK€ OKHCISIETCS 0
aerydero OsO4 u moromiaercst 0,1M HCI. Ipexen o6Hapyxenus cocrami 0.03 HI/T.
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MEXIYHAPOJIHOE TECTUPOBAHUE TEOAHAJIMTUYECKUX JIABOPATOPUI
(ITPOT'PAMMA GeoPT). PE3YJIbTATBI 2JIEMEHTHOI'O AHAJIM3A TTIOPO/ 2017-2018 r.

Trwtionauk O.A., Kpurman JI.B., Haouyaimna C.H., Anocosa M.O.,
KyopakoBa U.B.( T EOX )
NMlab@geokhi.ru, temr. 8(499) 137-75-26

MexyHapoIHON  IeOXMMHUYECKOW  accolualueil  eXerogHo MPOBOJUTCS  TECTUPOBAHHE
aHaMTUYeCKUX Jaboparopuii reoxumudeckoro npodwmis (GeoPT) ¢ ucnonb3oBanueM 00pasioB
MOPOJI, TOJATOTOBICHHBIX MexayHapoaHoi acconmanueil reoxumukoB (IAG). TectupoBaHue
MO3BOJISICT OICHUTh YPOBEHb AHAIUTHUYECKOH paboThl nabopartopuid. Pe3ynbTaThl M yCIOBUS
TECTUPOBAHUS MyOJIMKYIOTCS Ha caiiTe WWW.geoanalyst.org.

B 2017-2018 r. aBTOpamMu NpOBEIEH aHAINW3 BEIIECTBEHHOTO COCTaBa OOpa3lOB: HIIHMCTOTO
mopckoro cianma ShWYO-1 (GeoPT40); u3BeCTKOBOro cliaHija, 0OOraToro OpraHu4eCKHMHU
BertectBamu ShTX-1 (GeoPT40A); annesura ORA-1 (GeoPT41); MuHEpaIH30BaHHOTO PEYHOIO
ocanka SSCO-1 (GeoPT41A) Kyuncronosckoro cianna QS-1 (GeoPT42); momepura ADS-1
(GeoPT43); ussectkoBoro cinaniia ShCX-1 (GeoPT44); kapOoHatHO# riuHKHCTOM Topoasl CM-1
(GeoPT44A).  OmpeneneHue  MakpOKOMIIOHEHTOB — (CHJIMKATHBIA — aHaiW3)  MPOBOJIUIN
CHEKTPO(HOTOMETPHISCKUMH METOJIaMU TIOCTIE CILIABJICHHSI P00, MUKPO- ¥ MaKPOKOMIIOHEHTOB —
Metogamu ADC-UCII u UCII-MC nocne kucinotHoro pasnoxkenusi, P39 — merogom ADC-UCII
MocJie aHHOHOOOMEHHOTO OTAeNeHuss MaTpuuHbIXx komnoneHToB U UCIT-MC, Ag, Se, Te, As, Sn,
Pb - metonom DTAAC.
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OCOBEHHOCTU MATHUTOI' MJIPO JMTHAMUWYECKOM OBCTAHOBKHM BO BHYTPEHHEI
I'EJIMOC®EPE B TEUEHUME 11-JIETHUX LUKJIOB ITO METEOPUTHBIM JJAHHBIM

YeruwoBaI’K.( TEOXWMN PAH)
ustinova@dubna.net.ru Ten.: 8 (903) 973 15 23

) 65C8OBBO - Rdl AddarORs dMidzj Hse Odzd2 1 tejL dHJEBO

AHanmu3  CKOpocTell  00pa3oBaHWs  KOCMOTCHHBIX  PAJIUOHYKIHAOB B 42  XOHJpHUTAX,
IIOCJIEA0BATENbHO BbIIAAABIIUX B 1957-2016 1r., CBUAETENBCTBYET O BPEMEHHBIX H
MIPOCTPAHCTBEHHBIX BAapUAlMsIX MArHUTOTHAPOJAMHAMUYECKONM OOCTAaHOBKM BO BHYTPEHHEH
renmuocdepe, T.e. B MEKIUIAHETHOM IMpocTpaHcTBe A0 4-5 a.e. or ComHIa, e JiexaT OpOUTHI
XOHJIPUTOB. DTO 00YCIOBJIEHO MEPUOIUUSCKON TeHepalueld u quccunamnueid B reueHue 11-netnero
[UKJIA CJIOS MArHUTHBIX HEOJIHOPOJHOCTEH COJIHEYHOro BeTpa, d(H(PEKTHBHO MOIYTUPYIOMIETO
raJlakKTUYECKUe KOCMUYECKUE Y4, B SIEPHBIX PEAKIUSAX KOTOPBIX C BEIIECTBOM XOHIPUTOB
POXKIIATUCh PATUOHYKJIMJIBI. DTO TMO3BOJIAET HaM BBIABUHYTH MPOCKT METCOPUTHON MATPYIBHOM
CITY>KOBI JIE| HETMPEPHIBHOTO U3YYEHUS u MpeaCKa3aHms 0COOEHHOCTEH
MarHUTOTUIPOIMHAMHYECKUX TIPOLIECCOB B OTOM YacTH KOCMHUYECKOrO0 TIPOCTPAHCTBA, 4YTO
Ype3BbIYAHO Ba)XXHO B MPEIIBEPUM NPEACTOAIIUX MIIOTHPYEMbIX IMOJIETOB. Y CHEIIHOMY
OCYIIIECTBIICHUIO MPOEKTA CIIOCOOCTBYET HEYKJIOHHOE COBEPIICHCTBOBAHWE BBICOKOIPEIIM3NOHHON
TEXHUKHd UW3MEPEHUIl HU3KHX YpOBHEH paJMOAKTUBHOCTH (B YACTHOCTH B MOJ3EMHBIX
nmabopaTopusix) U pacIMpeHue MUPOBOH ceT OOMIHBIX HAOIIOACHMH ¢ (pHUKcaret aTMOChEpHBIX
TPAEeKTOPUH TAJAONIUX METCOPUTOB W PETHCTpPAllied HMX CKOPOCTH, YTO TIO3BOJISIET TOYHO
paccunTaTh HMX OpOuTy. bpicTpas pgocraBka o0Opa3llOB CBEXKEBBINABIIMX XOHJIPUTOB B
HCCIIeI0BATENIbCKUE JIA0OPATOPUHU MOTJIa Obl TAPAHTHPOBATh U3MEPECHUE COJICPKAHUN JTaKe CaMbIX
KOPOTKOXXUBYILUX PATUOHYKIIHIOB.

1
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T-X IMATPAMMA CUCTEMBI CaCO3—CaSiOs ITPU 6 I'Tla
®denopaena A.C., lllankuii A.®., JutacoB KA. MT'M CO P AH, HI'Y

fedoraeva@igm.nsc.ru rein.: 89513739067
t OBtSIsO orf ftsdzdel dzO s etsmikzH OteMmise j dzdzsdzz L OH Odzd ©

Haxonku anma3o ¢ BkitoueHussMu Ca-cuiukatoB, o0braHO CaSiOs Basictpomuta, a takke CaCOs
MPUBEJIA K MPEINONOKEHUI0 00 MX KPUCTAIM3AIMU M3 MAHTUHHOTO cyOcTpaTa, OTIMYHOTO OT
SKJIOTUTOBOIO U MEPUIAOTUTOBOr0. MUHUMANbHBIE OLICHKM JaBJICHUS TMPU  KOTOPBIX
00pa30BBIBATIUCH 3TU BKIIOUeHHUs cocTaBisitoT 5.7 I'Tla. Bmecre ¢ Tem, kpuTepuu [UIsl OLCHKH
TEMIIEPAaTypbl HX O00pa3oBaHUs OTCYTCTBYIOT. B 3Toif CBsI3M HamMH U3Y4YeHB (Ha30BbIC
B3anMooTHoIeHus B cucreMe CaCO3—CaSiOs mpu 6 I'Tla u 1300—1750 °C. YcraHosieHo, 9ro T-X
IUarpaMMa CHCTEMbl OTHOCHTCSL K 92BTeKTHYeckoMy Tuny. CyOconuaycHas accoluanus
MpeACTaBJICHa BaJCTPOMUTOM M aparoHUTOM. DBTEKTHKa pacnoinoxkeHa npu 1400 °C u 57 mon%
CaSiOs. o 1600 °C xpucramiel CaCO3 3akanuBaroTcsi B aparoHut, a npu 1650 °C B KaJbLUT.
CaCO3 nnaButcs KOHrpy?HTHO 1pu 1660 °C. BancTpoMuT miaBUTCs HHKOHTPYSHTHO Tipu 1750 °C
¢ oOpa3oBaHHMEM JIapHUTA U paciijiaBa. Takum oOpa3oM, COBMECTHAas KPUCTAJUIM3AIMs ajiMmasa U
BaJICTPOMHTA M3 PACTBOpa YriepoAa B KalbIIMEBOM KapOOHATHO-CUIMKATHOM pacIlUlaBe MOrJia
IPOUCXOIUTh npu Temieparypax He Humxe 1400 °C, yrto corjmacyercs ¢ TUIOTE30H O
cyonurochepHOM TeHe3nce ITUX aIMa30B.
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NMHNINALNWA CYBAYKINU MAKCIOTOBCKOI'O OKJIOTUT-
I'NTAYKO®AHCIIAHIHEBOI'O KOMIUIEKCA

®enpkuan B.B.( MM P AH)
vfedkir@iemac.ru, Isj dz. : 4825496 ) 5214

HoBas reogunammudeckast koHuenmus «lIpaBuimo WHUIMANMHA CYOMYKIIUU» CBS3BIBAET IMPOIIECCHI
o0pa3oBaHMs KOJUIM3HMOHHBIX 30H COWICHEHHs] JHUTOCHEpHBIX IUIMT ¢ (QOPMUPOBAHUEM
O(HOTUTOBBIX KOMILIEKCOB, IPEIAYTOBBIMU OacCeHAMM M TIPOIECCAMH WHHIHANUEH CYyOTyKIIuu
(MC). MakCrOTOBCKHI 3KJIOTUT-TJIayKO(haHCIAHIIEBbI KOMIUIEKC BBICOKOTO AaBieHHUs Ha HOxkHOM
VYpane (MK) mpexacraBnser co0oil YHUKaIbHBIA OOBEKT JUIsi M3y4YEHUs SIBIICHUS WHHUIMAIAN
cyonykuuu. ['maBHas mpuuMHa CBSi3aHA C TEM, YTO HApsAy C AMArHOCTUYECKOM MarmMaTH4ecKOn
xeMmocTparurpaduieckoil mocnenpoBatenbHocTh0 MC 1 opronuTamu, 3/1€Ch Takxke OblT 0OHAPYKEH
BoccTaHoBJIeHHbIN kaHat HP-UHP cy6nykuuu, koum siBnsercs MK. [l moHMMaHKs Te0IMHAMUKA
nporecca C 3T0 mMeeT mepBOCTENEHHOE 3Ha4YeHue, MmockoibKy BpeMsi HP-UHP meramopdusma
MK coBnanaer ¢ nosiBjieHHeM MarHuTOropckoil BHYTPHOKEAHHUECKON OCTPOBHOW JYTU B paHHEM
neBoHe. B nanHoii pabore Ha ocHoBe npenn3noHHbIX XRF n ICP MS anann30B BajioBOro cocrasa
MIPe/ICTaBUTENbHBIX 00Pa3I0B rpaHaT-coaepxkamux MapuToBbix nopoa MK npeanpunsara momnsiTka
BBISIBUTH BPEMCHHBIE, TCKTOHUISCKUE M TEOXUMUICCKUE 0OCOOCHHOCTH (MHAMKATOPHI) Tiporiecca MC
U OLEHUTh UX POJb B TEOJAMHAMUYECKOM pPa3BUTHM KOMIUIEKca. PaccmarpuBaroTcs BOIMPOCHI
XMMHUYECKOIO COCTaBa W TI'eHe3uca IPOTOJMTOB KOMIUIEKCA, IeoJMHaMuyeckass 0OCTaHOBKa MX
HCTOYHUKA, BOIPOCHI y4acTHs B CYOAYKIIMOHHOM MPOIECCe MAaHTHMHO-TUTIOMOBOTO MEXaHU3Ma U
KOpPOBOM KOHTaMHUHAIIMU, a TaKXe€ POJb M 3HAUYCHHE OOHUHUTOBBIX O(QUOJMTOB MPU WHULUAIIUU
CyOayKIIMH.
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CTPYKTYPHO-XUMHNYECKOE COCTOAHUE ITPUMECH Pt B IINPPOTUHE 110 JAHHBIM
N3YUYEHMA CUHTETUYECKNX KPUCTAJIJIOB

dunmumonoBa O.H., Aopamosa B.JI. ( T EM PKsdinugua K. O. (ESRF), Koaibuyk

E.B., Hukoasckuit M.C. ( UT EM  PPpmyo,AJ. ( HY KypuyuaToBCKWUW UHC
Yapees I.A. ( WO M ThrapbB)b,P. ( NT EM PAH)

oliel@list.ru remn.: 8 499 230 82 54

RMMdzj Hso OdedJ o' §tsdzdej dets f ted W d dz0 dzfBOOUsR 3 8Yf S(Hmd] dBls;
CtedMls Odzdzts 9 )-17) 1220 (Y1 zyd dzedd W isteds dzOm sy H J ded W d

[Mupporun (Fe1-xS), sBisieTcs TUMMYHBIM PYAHBIM MUHEPAJIOM MHOTHX THIIOB MECTOPOKICHHH,
BKJIIOYAss MarMaTU4yeckuil, Meramoppuyeckuid, ruaporepmanbHblii. I[Ipuponneie  0Opasiibl
MUPPOTHHA YacTo cojepkaT Bbicokue coaepkanus OIII', B wactHoctu Pt. OnHako cTpyKTypHO-
XMMHUYECKOE COCTOSIHUE (CTENEHb OKHCICHMS U JIOKAIbHOE aTOMHOE OKpY)XeHue) mpumecu Pt B
CyNb(PHUIHBIX MUHEPATAX SIBISETCS MPEIMETOM TUCKYCCHH.

JUis  u3ydyeHHs CTPYKTYPHO-XMMHYECKOTO COCTOSHMSL npumecu Pt B nuppoTuHe ObuH
CHUHTE3UPOBaHbl KPUCTAJUIBI B PACIUIaBE XJIOPUJIOB IIEJIOYHBIX METAVIOB B IPAJUEHTHBIX YCIOBUSIX
npu  Temmeparypax  650-720°C.  COM-uzobpaxenus u  JIA-UCII-MC  npodunu
IIPOJIEMOHCTPUPOBAIM TOMOT€HHOE pacupeneneHue Pt B marpuie NUppOTMHA, MaKCUMallbHas
KoHIeHTpauus Pt cocraBuna nopsaka 0.5 mac. %.

CpaBuenne XANES o6nacreil criekTpoB 00pas3IoB M CTaHIApTOB IOKAa3auo, 4To (opMasibHAs
creneHb okuciaeHus Pt B mupportuHe cocrtaBisger +2. CorjiacHO pe3yibTaTaM INpeiBapUTEIbHON
obpabotku criektpoB EXAFS Ls-kpasi, B mepBoii KOOpIMHAIIMOHHOH cdepe arombl Pt HaxonsaTcs B
OKpY)XeHHH ~6 aToMoB S Ha paccrosuum 2.36 - 2.39 A. DTu (akThl MOryT yKasblBaTh Kak Ha
dopmupoBanne TBEpHOro pacrBopa (Fe—Pt), Tak u Ha mnpHCyTCTBHE CYOMHUKpPOHHBIX/
HaHopa3MepHbIX yacTull PtS unu PtS; B muppotuse.
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COPBLIMOHHBIE CBOMCTBA CUHTETUYECKOI'O KPEMHUIMOPT AHUYECKOI'O
COPBEHTA IICTM-3T B OTHOILIEHUU PTYTU

®siizysumHa P.B., Ky3uenos E.B., CanaBartosa I.C. ( MINY
fiaizullina@geol.msu.ru; ten.: 8 (495) 939 49 43
t OBSIsO orf ftsdzdz] dzO fted § SH#OFOEHE | cCctcOdalsO t AAR

N3yueHna BO3MOXXHOCTbh NMPUMEHEHHUS CHHTETHYECKOTO KpeMHuiopranndeckoro copoenra [1CTM-
3T s ancopOUMOHHOTO YAAlNeHHWs PTYTH W3 BOJHOTO pactBopa. McciemoBaHa 3aBUCHMOCTD
aacopOuuu pryru oT pH pactBopa, KonmuecTBa ancopOeHTa U MPOJOJIKUTENBHOCTH KOHTAaKTa
pactBopa ¢ aacopOeHTOM. BBUIO TMOKa3aHO, YTO BEIWYMHA AACOPOIMU TEM BBIIIE, YE€M BBIIIC
KHCIIOTHOCTh PAacTBOpa. IJTO OOYCIOBICHO aOCOIIOTHBIM JOMUHHUPOBAHMEM KAaTHOHHOU (HOPMBI
IBYXBaJeHTHOH pryTn Hg?* M oTpHIATEeNbHBIM 3apsAI0M MOBEPXHOCTH COpOEHTA. YCTaHOBIEHO,
YTO YBEIMUYEHUE MACChl COPOEHTA OKA3hIBAET CYIIECTBEHHOE BIMAHUE Ha cMmelleHue pH pactBopos
B OoJiee mesouHy0 00sacTh. [103TOMYy ONTHMaIBEHBIM COOTHOILIIEHHEM COPOEHT — PacTBOp CIEIyeT
cuutath cootHomenue 1:1000. J{ns uHTEepmpeTanuu JaHHBIX 110 PAaBHOBECHOHN aaCcOpOLMH PTYTH
Obula TOCTpPOEHAa SKCIEPUMEHTATbHAs W30TEepMa ajcopOIuK, KOTOpas aHAJIM3UPOBalIach C
noMmouiplo ypaBHeHuil Jlenrmiopa u @peitnanuxa. B pesynpTaTe mokazaHo, YTO ypaBHEHUE
@peliHuIMxa ONUCHIBAET MIPOLIECC aICOPOIIMH 3HAUUMO JIydlle, YeM ypaBHeHUE JIeHrMmiopa.


mailto:alekhin@geol.msu.ru
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NOHHO-OBMEHHBIE PEAKIIMM B MUHEPAJIAX I'PYIIIIBI SIINUJOTA
Xanun J.A., KoBaansckasn T.H., Bapaamos JI.A., Kamuaun I''M., Xanuna EB. ( UOM PAH) ,

I'punenxo FO.J. ( 1 e o1 . MIpY )
mamontenok49@yandex.ru tatiana76@iem.ac.ru teim.: 8 (49652) 25857

C menp0 BOCCO3JaHUS MEXaHHW3Ma MUTPAIMU AJIEMEHTOB B BOJHBIX PAcTBOpaX, Kak OIUH U3
BO3MOXXHBIX MEXaHU3MOB 00pa30BaHUs AJUTAHUTOB, OBLIU MPOBEACHBI SKCIIEPUMEHTHI 10 HOHHOMY
o0OMeHy MEXIy SMHUI0TOM M PacTBOpaMH HUTpaTa UTTPUS U HHUTpATA LEPHs ¢ KOHICHTPAIUSIMU
2M, 1M, 0,5M u 0.25M coOTBETCTBEHHO. B KayecTBe MCXOHOTO MaTepuala ObLI BHIOPAH AMUIOT
u3 MectopoxxaeHus Maneiit Ky6aiic (Marauroropcek). CUHTE3 OCYIIECTBIISUICS B THIPOTEPMATIbHBIX
YCIIOBUSIX BO (PTOPOILIACTOBBIX aBTOKJIaBaxX MPHU IIUPOKOM JHANa30HE TeMIlepaTyp, KOTOpble He
npepsimaoT 250 °C u maBmenmu g0 2 k6ap. Kycouek smumora pasmepom 0.3%0.3*%0.3 cm®
noMemaics B pactBop u Harpesaiics 1o temieparypsl 100 °C, 150 °C, 200 °C u 230 °C B naubonee
KOHIICHTPUPOBAHHBIX PACTBOPAX IMPOUCXOAWIO TOJHOE pPAa3JI0KEHUE SIUJ0Ta, B PacTBOpax C
KoHIeHTpauuei 1M Habmronasncss BEIHOC Kelle3a U ero MepeoTIONKEHHE B BUAE THAPOOKHCIOB IO
TpEeIIHaM B SIUJIOTE.


mailto:tatiana76@iem.ac.ru
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CHHTE3 XPOMCOJIEPXKAIIET'O AHIJIE3UTA B THIPOTEPMAJILHBIX YCJIOBUSIX
Xannn LA. ( UOM PAH, B CUy@@©OB.N. §B)C JBO PAH),

Xanuna E.B.( MO M PAH)
mamontenok49@yandex.ru

Haxonku rumepreHHbIX Cyiab(paTOB Ha XPOMATHBIX MHPOSIBICHUSAX Ha Ypaje cO 3HAUYUTEIbHBIM
(6onee 0.5 mac.%) conepkanueM CrOs B nuTeparype HE OMMCAHbI, XOTs BaHAJaThl, apCEHAThl U
docarer, a Taxke pazHOOOpasHbIE JBOWHBIE XPOMCOJAEPKAIIME OKCOCOJIM BCTPEYAIOTCS
JIOCTaTOYHO HIMPOKO. ABTOpaMH OBII CHHTE3MPOBaH OJMH M3 CaMbIX PaclpOCTPaHEHHBIX
THIIEPTreHHBIX CYIb(ATOB — aHTJIE3UT CO 3HAUUTENbHBIM conepkanueM CrOsz B Hem (1o 2.5 mac.%).
CuHTe3 OCYyLIECTBISIICS B THIPOTEPMAIBHBIX YCIOBHSAX BO (DTOPOIUIACTOBBIX ABTOKJIABaX IIPH
LIMPOKOM JIMaIia3oHe TemiepaTyp, kotopsie He npesbimatoT 250 °C u naBnenuu ao 2 k6ap. Cunres
OCYIIECTBIISUICS. B CEPHOKHCIONH W (OCHOPHOKHCION cpeaax IMpH y4acTHH XpoMmara CBHUHIIA,
kapOoHata cBHHIA H Ouxpomara Kanus. KoHIeHTparmuu KHCIOT He mpeBbimaioT 20%.
JlnutensHOCTh ombITa coctaBisiia 10 cyTok.


mailto:tatiana76@iem.ac.ru
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KOPOBO-MAHTUMHOE B3ANMOJIEMICTBUE HA T'PAHULE ITEPEXOJHOI 30HbI U
HWKHEN MAHTHUU 3EMJIU

XaputonoBa A.A. ( 1 e oT1 . MIQY , FEOXsopoR ABLr,eonm. MpbY, TEOXW P/
NMOM PMASHammJ.( yH &1 o p e Hpudayme)T.( yTH IOXx unume)

garmr9@gmail.com

t OBBISO o' ff tsdzdzj dzO f tod § #HO0AIPBY CJ] GCttOdzlsO t 1 A 17

EnuncTBeHHON cUCTEMOM, OTBEUAIOIIEH COCTaBY OKEAHMYECKOW KOpBI, B X0/ BBICOKOOApPHUECKOM
HBOJIIOIIMM KOTOPOM MOTYT 00pa3oBbIBaThCs Bomocoacpxkamiue ¢assl, ssasiercs GLOSS (Global
Ocean Subducting Sediment). Ilenp0 HACTOSIIETO MCCIICAOBAHUS SIBIICTCS SKCIEPUMEHTAIBHOE
u3yueHre B3aumojeicTBus MonenbHoi cuctemMbl GLOSS u mepumoruta (OleoOpX16Cpx12Gris2).
OKCIIEpUMEHTBl ~ MPOBOAWJINCH B  HMHCTUTYTe OXxuMe (SmoHus) C  HUCHOJIb30BAHUEM
MHOTromyanconHbix npeccos Tuna Kawaii 2000-toun npu aasienusx 18, 24 I'Tla u Temneparypax
1200-1600 C. DkcrnepuMeHTalbHbIE 00pa3i(bl XapaKTEPU3YIOTCS 30HAIBHBIM CTPOCHHEM: 30HBI
nepugotura, GLOSS ((a3oBbie acconunaruu npeacraBieHsl B ocHoBHOM (azamu MgSiOs, CaSiO3)
1 30HOH B3aMMOJIEHCTBUS, B KOTOPOH OOHAPYKMBAIOTCS BBICOKOTJIMHO3EMUCTHIE BOAOCOIEPKALINE
¢baspl. KoHleHTpaIiyu amtoMuHus B OpupKMaHuTax He mpesbimaioT 8 mac.% AlxOs, u riauHOo3eM
MPEUMYIIECTBEHHO HAKaIlUIMBaeTCs B  Bojocoepkammx ¢a3zax. beutMm  CHHTE3MpOBaHBI
BBICOKOTIMHO3eMHUCTast cyrnepBoaHast ¢daza B MgsAlxSi2O12(OH)e (mo 18 mac.% Al203), a Takke
HOBBII POMEKYTOUHBIH wieH TBepaoro pactBopa daser Egg [AlSiO3(OH)] 1 HOBOrO coenuHeHus
MgSiO3(H20), (mo 57 mac.% Al203). Takum o06pa3om, 0Opa3oBaHKHE BBICOKOTIMHO3EMHUCTHIX
BOJIOHACKIIIEHHBIX (Da3 B peakIMOHHOW 30HE, MOXKET MpUBHOCUTH A0 8 Mac.% H>O B manTHIO
3eMJIH, a BXOXKICHHUE aIFOMUHUS CTAOUIM3UPYET UX B 00J1aCTh HU3KHX TEMIIEPATYP.
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OCOBEHHOCTU TEKCTYPBI n MUHEPAJIOI'NN OJIMBUH-COAEPXAIINX
KJIACTEPOB B ITAJIJIACUTE CEIMUYAH

Xucuna H.P., Cenun B.I'., Bagiokos /I./JI., PsasanueB K. ( T EOX W P AH)

TexcTypa u MHUHEpaJOTHs ONMBUH-COJACPIKAMIMX KiacTepoB B Mereopute CeiiMuaH (Mayiacut)
BIIEPBBIC M3yYeHA METOJIaMH ONTHYecKoi Mukpockonuu, SEM n EMPA. OnuBrHOBBIE KiIacTepHh B
MeTaie, 9acTo MMEIoIe cheponaaIbHyl0 BHEIIHIOW (OpMy, M3BECTHBI B psijie MaUIACUTOB H
MPEJCTABISAIOT COOON arperanuio 0ojee MEJNKHX OJMBHUHOBBIX TN0Oyd. Mexanusm oOpa3zoBaHUs
KJIaCTepOB /10 CHX Imop nebatupyercs. B onmBHHOBBIX KiacTepax mereopura CeliMuaH BIEpBBIC
oOHapyKeHBI 00J1aCTH C HEOOBIYHOM TEKCTYpOH, KOTOpast 00pa3oBaHa reKCaroHaJbHON YITaKOBKOM
OJJMHAKOBO OPHUEHTHUPOBAHHBIX JPYr OTHOCHUTEIBHO JIpyra TIeKCaroHAIbHO-NPU3MAaTHYEeCKUX
KPUCTAJUIOB OJIMBMHA OJMHAKOBOrO pa3Mepa cC pacnoyiokeHueM wux B cioe (100) mo
reKCaroHaJJbHOMY 3aKOHY. Y3KHE€ HMHTEPCTUIHAIbHBIE MPOMEXYTKH MEXIy MapaieIbHbIMH
rpasima (001), (011)m (01-1) cocemHmMx KpHUCTaIOB OJNMBHHA 3amoiHeHbl Qocpatom Ca,
TPOMIIUTOM, HEOOBIYHBIMH CPACTaHUSMH METAUIMYECKOTO HUKENIS M TPOMIUTA («IIeTiaeoOpa3Has
TEKCTypa), a TaKkKe MPOJAYKTaMH 3€MHOT0 OKHCJIeHHs Kamacuta. OOcykaaercs BO3MOXKHOCTB
dopMupoBaHuss HaOIIONAEMOM TEKCTYyphl KJacTepa B YCJIOBUSX IOBTOPHOTO IIIABJICHUS C
MOCTIETYIOIIUM MEJICHHBIM OCTHIBAHHEM.
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SKCITIEPUMEHTAJILHOE U3YUEHHUE B3AVMOJIEVICTBYS JJUOIICUJIA C ®IIFOUIOM
Na.COs B YCJIOBUAX TPAIAVUEHTA JABJIEHIA I[TPU 750°C.

Xoaopesckasn JLU. ( N 3 MA HP)
khodorevskaya@mail.ru ten.: 8 (916) 651 25 53

W3noxeHsl pe3ylbTaThl MOACIMPOBAHUS 110 MEPEHOCY METPOreHHbIX KommoneHToB mpu 750°C, 500
MIla B ycnoBusix rpaauenTa nasieHus. Mcrounnkom nepenocumbix Si, Ca, Mg B ombITax cirysKui
muoricun. CocraB pactBopa Obut mpencraBieH 30 mac.% Na;COsz. B kadecTBe MOANIOKKH, HA
KOTOPOM OCaXJJaJINCh BBIHECEHHBIE U3 TUOIICUIA JIEMEHTBI, HCIOb30BasICcs aMpuboaut. Bo Bpems
HKCIEPUMEHTOB B TPAJAMEHTHBIX YCIOBHSX IPOXOAMIO YaCTUYHOE PACTBOPEHHE IHOICHAA C
HIEPEHOCOM U MEPEOTIIOKEHHEM PACTBOPEHHBIX KOMIIOHEHTOB Ha MOJUI0XKKe B Buje am¢pubdoa Hbl.
Hopmuposanue Hbl: u amdubona Hbl, o6pazoBaBmierocs Ha mecre auoricuaa mo uaepraomy SiOa,
nokasano, uto oopazoBanue HDl1 compoBoxmaercs BeiHOcOM Ca, B TO Bpems, Kak B YCIOBHSIX
B3auMoencTBus (ironHoN (a3sl, npeactasieHHoi 25 mac.% NaCl, ¢ nuoncunom BeiHOCSTCS Fe
u Mg.
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O MAI'MATUYECKHX OYATI'AX 1 PASHOI'JTYBMHHBIX MAHTUMHBIX HCTOYHUKAX
BA3AJIBTOB I1O/] KIIFOYUEBCKOMU I'PVIIIION BYJIKAHOB (KAMYATKA).

Xyoynas C.A., l'ontoBast JI.W., Makcumos A.IL., Xyoynas B.C.( MBunu C ABO PAH)
hubsa@kscnet. ru

HccnenoBanbl MUHEPAJIOTHUECKUE U TEOXMMHUYECKHE OCOOCHHOCTH YMEPEHHOKAIMEBBIX 0a3ajIbTOB
n K-tpaxuannesubazanproB  KiroueBckod rpynmbl  BYJKaHOB. PajuoreHHsle  HM30TOIHBIE
otHomenus St, Nd u Pb B ymepenHokanueBbix 6azanbtax u K-Tpaxuanae3nba3anbrax yKa3blBalOT
Ha HX MAaHTUHHBIA MCTOYHMK. CpaBHMTENbHBIM aHAIM3 HOPMUPOBAHHOIO paclpe/eleHus
HEKOTEPEHTHBIX 1eMeHTOB K-Tpaxuane3ndazaabToB ¢ TAKOBBIMUA BHYTPUILTUTHBIX, PU(TOTEHHBIX
U OCTPOBOAYKHBIX (HaACyOAYKIMOHHBIX) YMEpPEHHOKAJIMEBBIX 0a3ajibTOB M aHJe3M0a3aJIbTOB
nokasaja, 4ro uctoyHuk K-tpaxuannesubazanbToB  HamOosiee  OJIM30K K MCTOYHHUKY
YMEPEHHOKAJINEBBIX  MOpoJ.  YciloBUS ~ OOpa3oBaHUS  UCXOAHBIX  YMEPEHHOKAIHMEBBIX
MarHe3uaJIbHbIX pacIuIaBOB OL[EHEHbl HA OCHOBAHUU MX COCTaBa M MPEIOJI0KEHUN X PABHOBECHUS
C MaHTHMHBIM BELIECTBOM JIEPLOJIUT - rapuOypruToBoro psjaa. llomydeHHble pe3ysbTaThl
MO3BOJISIIOT IIpeJIoyiaraTh OTIEJIEHUE paciylaBa OT MAaHTUU Npu JaBieHusx 15-20 xbap. Takas
oleHKa mposezeHa Ha ocHoBe nuarpamMmbl Ol-Pl-Q-Di ¢ u3obapamu naBieHHi, ONpPEIEICHHBIX 110
OKCIEPUMEHTAIBHBIM JaHHBIM B mpucyrctBun  H20. VYcnoBus o00pa3oBaHHs HMCXOIHBIX
yMepeHHOKaneBbIX M K-Tpaxmanne3n6a3anbToBbIX paciuiaBoB KiltoueBCKOH Ipymiibl BYJIKaHOB
CBHJIETEIILCTBYIOT O Pa3HOM ITyOWHE M Pa3HOW CTENEHH IUIABICHUSI MAHTHU IPU X 00pa30BaHHH.
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KOCMOT'EHHOE BEHIECTBO U3 TPEIIEJIA MECTOPOXJIEHUA «CTAJIBHOE»
HeasmoBuu BA.( TO» Bopok » Mak@JIHAMKOO " Uepap")

shinami@yandex.ru ren.: 8 (485) 4724024
t OBBISO § tsSHHJ tey OG0 0{7/ 0B8R , AQAAABH/-11704061018B

N3ydyeHa MarHuTHasi KOMIIOHEHTa BEIIECTBA, BBIAEJICHHOIO W3 IMOJIMMHMHEPAIBHON 0CaJ0YHOU
MopoAbl — Tpernena mectropoxaeHus «CrambHoe», Morunesckas 061., (benopyccus). Tpenen kak
MPUPOJHBIN KOMIO3UT BKIIIOYAET IPYIIIBI MUHEPAJIOB: CMEKTUTHI (OEHIeIITUT, MOHTMOPHUJIOHUT),
aMmop(HBI KpemMHe3eM (Oormaji, OmMoKa), IEOJUTHl (KIMHONTHUIIONUT, TCHJIAHINUT), MHUKPOKAJIBIIUT
(KOKKOJIUTOB), NMPUMECH TEPPUTCHHBIX MHUHEPAJIOB (KBapll, IOJEBOM ILINAT, MUPUTHI) U TOHKUE
MECKU-POCCHINU, COJAEpIKAIllMe pelKo3eMeNbHble d2JeMeHThl. [IpM  u3ydeHMH MarHUTHOU
KOMITIOHEHTHI Tpernesa oOHapykeHbl Mt MEKpOC(epsl, MPEINOI0KUTETHFHO 3TO KOCMUYECKas IbLTb
(KIT).

Amnanornynas KII Obuto panee oOHapykeHa B T'OJIOLEHOBBIX TOP(SHBIX pa3zpe3ax, OTOOPaHHBIX B
[Tpubaiikanse, KemepoBckoii, SpocnaBckoit u Bonoroackoii obnactsax, B KabapauHo-bankapuu
[LleeMoBHY 1 1p., 2019]. Bo Bcex 3Tux Toukax Obiia oOHapykeHa gonosas KII.

KII nenpepriBHO nmajgaer Ha 3emito B KoiauyecTBe 40 ToHH B roa. C ydyeTroM TOro, 4yTto BO3pacT
XOTHUMCKOTO Tperena — JECSITKH MIJUTHOHOB JIET, a Bo3pacT TopdoB He mpesbimaeTr 12000 net, Mbl
cpauunu KII, Beimenennyro u3 Topda u Tpemema. Oka3anoch, 4YTO OHA HMMEET CXOXYIO
Mopdoiioruio u xumuueckuit cocraB. Hanbonee maccoBsiMu yactumiamu KII siBnsitorest Mt mapuku
AOJISIIIMOHHOIO IPOMCXOXKICHUS 1 MEKPOMETEOPHTHI, uncToe Fe u nutepmerammasl FeCr, FeCrNi,
FeCrAINi. DToT ¢akT — CBUACTENLCTBO CIMHON MpHupobl pasHoBo3pacTHoi KII, ocobenHOCTH
KOTOpO# OyIyT N3y4eHbI TIO3/IHEE.


mailto:alih@uiggm.nsc.ru

BECOMIITI - 173

PACTBOPUMOCTb  IIMPOXJIOPA, MUKPOJIMTA W Nb/Ta OTHOIIEHUE B
I'PAHUTOUHBIX PACIINTABAX C PA3JIMYHOU MEJIOYHOCTBIO -
I'NIMHO3EMUCTOCTBIO

Yeppiuesno B.1O., Buproc AA.( U3 M PAH)
chev@iem.ac.ru ren.: 8(496)52-258-61
t OBBISO o' ff sdzdzj dzO f tod W d dzOdzfijts 91880 10OOHLHY] 6 $ 4 t A A

U3 reneBbix cMecel ObUIM HalIaBJICHBI MCXOJHBIC MOJelbHbIe cTekia cocTaBa SiO2-Al,03-NaxO-
K20 ¢ mombubiMu Al203/(Na20-K20) pasusiMu ~0.64, ~1.10 u ~1.70. HamnaBieHue npoBOIUIN B
Pt ammymnax B BBICOKOTEMIIEpATYPHBIX Il€4aX C CHWIMTOBbIMM HarpeBareimsimu KO-14 mnpu
arMocdepHoM naBieHud u tremmeparype ot 600 g0 1350°C B teuenue ~1.7 cyr. (u3 Hux ~0.7 CyT.
npu 1350°C). 3atem momydueHHbIe cTekiia ObuTM HachimeHsl 0.2 H BOgHBIM pacTBopoM HF u B ux
coctaB Obutn goGaBiensl ~1 Mac.% LiF u =~0.5 mac.% CaO. DT OnbIThl ObUIH MPOBEAECHBI B
npucyrctBun Oypepa Ni-NiO Ha ycTaHOBKE BBICOKOTO TIa30BOrO JABJICHHS C BHYTPEHHHM
marpeeom (IHPV) mpu T =900-1000°C, P =100 MIla u mmurenbHOCTH <~6 wuacoB. Jlius
HKCIEPUMEHTOB OBLI MUCIOJIB30BaH MUPOXJIOP W3 BHITHEBOropckoro HHOOMEBOTO MECTOPOKACHUS
cnenyromiero cocraBa: (Cai.iNaosglaoosCeo.os)(Nb1gTio2)Os9F11, a Takke OH,Ca-MHKpPOJIHUT u3
mrata Munac-XKepaiic, bpaswius, cnenyromero cocraBa:  (Cai.32Nao.19Bio.03Mno.03Mgo.o2)
(Ta1.6sNbo.18Tio.08F€0.06)(O,0H)s 67F0.33.

[Tpr MOArOTOBKE SKCIEPUMEHTOB IO OIPENEICHUIO0 PACTBOPUMOCTH MUPOXIIOpAa U MUKPOJIHTA B
TPaHUTOMJIHBIX pacCIUIaBaX MOPOIIOK MOJEIBHOTO alOMOCHIIMKATHOTO CTeKJa 3achimanu B Pt
amITyIly, B IEHTP TOMEIIAIH OJWH JOCTaTOYHO KPYITHBIA 00JIOMOK 3epHa MHHEpasia, JoOaBIsIIH 2-3
Mmac.% p-pa HF u 3aBapuBanu. DkcriepuMeHTHl ObulM TpoBefeHbl Ha yctanoBke |HPV mpu T
=750°C, P =100 MIla u muTeapHOCTH 5 CyTOK. M3 MOMy4eHHBIX 00pa3loB CTEKJIa TOTOBUIIUCH
mpemnapaTsl JUIsi MCCIEAOBAaHUS METOJIOM JIOKAJIbHOTO PEHTTEHOCIEKTPAIbHOTO aHanmu3a. Takoif
aHaJIN3 TPOBOIMIM BAOJNb NMpOoQWiIeld NepneHINKYISIPHBIX K TpaHUIlE BIUIABIEHHOTO B CTEKIIO
Kpuctanna. B pesynbprare o0pabOTKM aHAIU30B OBUIM PACCYMTAHBI PACTBOPUMOCTH MHUPOXJIOpa U
MUKpOJIUTA B TPAHUTOWJHBIX pacilaBaX B JaHHBIX YCIIOBUSAX, a HWMEHHO MaKCHUMAaJIbHBIC
konnentpanuu Nb (Ta) B pacruiaBax HEMOCPEICTBEHHO Ha TpaHHIlE ¢ KPUCTALUTOM. [lomydeHHbIe
PE3YNIbTaThl COMOCTABIICHBI ¢ IAHHBIMH 110 PACTBOPUMOCTH KOJYMOHWTA M TAaHTAIUTA B TOJIOOHBIX
YCIOBUSIX.
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O PACTBOPUMOCTU IMPUPOAHOI'O Nb-COHEPXAIIEI'O JIOITAPUTA B KUCJIBIX
MOJAEJIBHBIX AJIIOMOCHIIMKATHBIX PACITNIABAX PA3HOI'O COCTABA

YepoiuesaoB B.IO.( NOM P AH)
chev@iem.ac.ru remn.: 8(496)52-258-61
t OBtSISO o' f sdzdzj dzO f ted W d dzOdzfijts 918820 1{0OHIHD] te $ 4 [ A A

B skcmepuMenTax OBUIM HCIIOIB30BaHbI MojeinbHble ramiorpanuTHeie (SiO2-Al,03-Nax0-K20)
pacmiaBbl ¢ Mo, Al2O3/(Na2O-K20) ~0.64, ~1.10 u =1.70, npUroTOBJICHHBIC M3 I'eJICBBIX CMECCH.
Jlns sKcrepuMeHTOB ObUT HCmosib30BaH ND-comepxkamuii omaput u3 JIOBO3epCcKOro maccuBa
Konbckoro momyoctpoBa (Na,Ce,La,Ca,Sr,Nd)(Ti,Nb)O3, comepxammii ~21-25 mac.% Nb2Os.
DKCIEpUMEHTBI 110 HCCIICJIOBAHUIO PACTBOPCHHS JIONAPUTAa B TPAHMTOMIHBIX pacCIUIaBaxX OBLIN
IIPOBEJICHBl Ha YCTAHOBKE BBICOKOI'O Ta30BOT0 JaBiieHUs ¢ BHyTpeHHUM HarpeBoM (IHPV) mpu T
=750°C, P =100 MIIa u anurenbHOCTH 5 cyTOK. IToTydeHbI KOJIMYECTBEHHBIC SKCIIEPUMEHTATbHBIC
JaHHBIE 10  pacTBOpUMOCTH  Nb-comepkamiero Jiomapura B  BBICOKOTJIMHO3EMHCTHIX,
CYOTJIMHO3EMHCTBIX W IICJIOYHBIX TPAHUTOUIHBIX paciuiaBax. JlaHHBIE pe3yJbTaThl MO3BOJSIOT
KOJIMYECTBEHHO OIICHUTH BIUSHHE COCTaBa MarMaTHYECKOIro pacilaBa Ha cojaepkaHus Nb B
TPAaHUTOMIHBIX PACIUIaBaX PA3JIMYHOTO COCTaBa IIPU paACTBOPEHUM Jonaputa. [losyueHHbIE
PE3yNIbTaThl COMOCTABIICHBI C IAHHBIMH 110 PACTBOPUMOCTH KOJIYMOHWTA M TAaHTAIUTA B MOJOOHBIX
YCIIOBHSIX.
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30HAJIbBHOCTb PACITIPEAEJIEHUA IHETPOI'EHHBIX OJIEMEHTOB B
CYBKAJIBIIUEBBIX XPOMUCTBIX I'PAHATAX: SKCIIEPUMEHTAJIbHOE U3YUYEHUE

Yenypos A.A., Jlun B.B.,, Umuytun L.A. ( T M CO PAH)

achepurov@igm.nsc.ru ten.: (383) 333 2341

CCMmMY jtedd3d dzgsOdz! dzr | tOBBHSHBE] tzef C 7  slplipy &2MSC FE&F
( G tc Odzls17-011534)7

B pabGote mnpencraBieHbl pe3yabTaThl AKCHEPUMEHTAIBHOTO HCCIEIOBAHHUS KPUCTAILIH3ANN
30HAIBHBIX CYOKalbIMEBBIX XPOMHCTBIX T'PAaHAaTOB B MOJICIBHON YJIBTPAOCHOBHOM cHCTEME IpHU
B3aUMOJICHCTBUM NOPUPOJHOTO CEpIEHTHHA, XpoMuTa U KopyHaa ¢ Ca-xapOoHaTHTOM.
OKCIepUMEHTHl BBINIOJIHEHBl HAa MHOTOIYaHCOHHOM alllapaTre BBICOKOTO JIaBJICHHS ‘‘pa3pe3Hast
cdepa” (BAPC) B UucTutyTe reonorun u munepanorun CO PAH. DkcriepuMeHThI TPOBOAWIH TIPH
nasnenuu 5 I'Tla u temmneparype 1300 °C. Ilocne ombiToB coctaB (a3 B oOpasuax Obul OJIH30K K
IPUPOJHBIM JYHHT-TapIOypruTaM: BBICOKOMAarHe3WaJbHBIN OJHMBHH, OPTOMUPOKCEH M XPOM-
HINUHeNb. ['paHar, KPUCTAJUIM3YIOMIMKCS B JKCIHEPUMEHTaX, MO COCTaBy OJIM30K K Hauboiee
pacrpoCTpaHEHHBIM BKJIIOUYEHUSIM XPOM-TIMPOTIOB TapIOypruTOBOrO MapareHe3nca B aiMasax.
Pacnipenenenne MgO u FeO B rpanare mpaktuuecku ojgHopojaHoe. KoHIeHTpanmuu xpoma u
AIIOMUHUS OY€Hb XOPOIIO 00PaTHO KOPpEIHUpyIOTes. Slpue Bcero 30HaAIBHOCTH mposiieHa nmo CaO
— 3TO JEMOHCTPHPYET MPUBHOC KaiblMs (IIIOMIOM B 30HY KpHUCTaUIM3allMM TpaHaTa B XOE
sKcriepuMeHTa. [lodydeHHbIE SKCIEpUMEHTAJIbHbIE PE3yJbTaThl IOKAa3ald BaXHYI pPOJb
kapOoHatuTa kKak ucrouHuka CaO mnpu KpUCTaIIU3allMK TMUPOIOBBIX TPAaHATOB, MO COCTaBY
TUIUYHBIX JUTS BKIFOYSHUH TapOypruTOBOTO MMapareHe3rnca B MPUPOIHBIX aliMa3ax.
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CUCTEMA TIEJIUT-CO2 ITPU 6 I'TIa u 900-1500 °C
lankuii A.®., ApedpneB A.B., [lonoopoanukos U.B., luracoB K.JJ. (MM CO;) HIY

shatskiy@igm.nsc.ru ren.: 373-05-26 (106.742)
t OBBISO o' ftsdzdzj dzO 5 etsmMkzHOMmlse j dzdzsdzz L OH Odzd

HccnenoBansl (a3oBbie B3aumooTHomeHus: B cucteme nenut-COz mpu 6 I'Tla u 900-1500 °C.
CybconunycHass accouuanus MpeIcTaBiIeHa OMQAIKUTOM, TIpPaHATOM, KHAHUTOM, KOICHTOM,
J0JIOMUTOM, opTokiiazoM, pytwiom u KoTiSisOg Bagentom. IIpu 1000 °C oprokiia3z pearupyer c
JOJIOMUTOM ¢ oOpa3oBaHHEM TrpaHaTa, KMaHWTa, KodcuTa, MoisekyimspHoro COz u pacruiaBa ¢
cocraBoM 40(Ko.90Nao.10)2CO3-60Cao55MQo.24F€0.21CO3 + 1.9 SiO2 + 0.7 TiO2 + 1.4 Al2Os. Tlpu
1200 °C nomumMo KapOOHATHON >KUJKOCTH MOSBIISICTCS ATFOMOCUIIMKATHBIN paciuiaB (Moa.%): Si02
=57.0, TiO2 = 1.8, Al203 = 8.5, FeO = 1.4, MgO = 1.9, Ca0O = 3.8, Na.O = 3.1, K20 = 10.5, CO2 =
12.0. O6a pacmnaBa octaroTcst cTabuibHbIMU BILIOTH 10 1500 °C, cocymectBys ¢ CO2 dmronaom u
MUHEpaJlaMi 3KJIOTMTOBOIO mHapareHesuca. [lomydeHHble paciuiaBbl HANOMHMHAIOT COCTaBbl
pacIiaBHBIX BKJIIOYEHHM B KHUMOEPIUTOBBIX aliMazax. OJTO TMO3BOJIAET MPEANONIOKHUTb, YTO
IeJIOYHbIE KapOOHATUTOBBIE M YJIbTPAKAIWEBHIE ATIOMOCHIMKATHBIC PACIUIAaBbl, 3aXBauCHHBIC
alMa3aMH, MOTTM 00pa3oBaThCsl B PE3yJIbTaT€ YACTHYHOTO IUIABICHUS KapOOHATH3WPOBAHHOTO
MaTepHajia KOHTHHEHTAIBHOM KOPBI, orpy:keHHoro Ha riryouny 200 kM u Harperoro a0 1200-1500
°C.
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COCTABbI M YCJIOBHA KPUCTAJUIM3AIIMM TOJIEUTOBBIX MAI'M PAVIOHA
TPOMHOI'O COWJIEHEHNA BYBE (IOXHAA ATJIAHTHUKA) 110 JAHHBIM HU3YYEHUA
3AKAJIOYHBIX CTEKOJI U PACIUIABHBIX BKJIFOUEHUI

Hnmkuna T.A., Hopraarun M.B., Muraucoa H.A., Cymesckas H.M. (TEOXWN PAH
Tuxonoba M.C. ( r € 0 n MIKpajuennunukoB CIL ( T EOXU PAH) ,

IlepoakoB B.A. ( 1 e omn.. MIY)

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

tOBtslsO o ftsdzdzg] 20 ftcd f SH HOpBOYID.] CtOdzZsO t AAR

W3yuensl 0O0pa3mbl OKEAHHMYECKUX TOJEHTOB M3 PA3IMYHBIX CErMEHTOB paiioHa TpPOWHOTO
couneHenuss byse (TCB) B IOxHoil ATmanTuke: mpuierammmue cerMeHTel CpeauHHO-
Atnantuueckoro (CAX) u IOro-3anagnoro Wuamiickoro (FO3UX) xpe6toB, xpebder Illmucc,
octpoB byBe. CocTaBbl pacriaBoB ObLIM OIpeAeTeHbI MO JTaHHBIM U3YYeHHS 3aKaJTOYHBIX CTEKOI,
MIPUPOTHO-3AKAJICHHBIX U AKCIEPUMEHTATbHO—TOMOTCHH3UPOBAHHBIX PACIUIABHBIX BKIIIOUEHHUH B
ONIUBUHE W IIJIaTMOKJa3€ C WCIOJb30BAaHUEM psa AaHATUTHYECKHX METOJOB (SJIEKTPOHHBIN
MUKpPO30HJ, HMOHHBIN 30HA, LA-ICP-MS, pamanoBckas crektpockomnus). CocTaBbl 3aKaJTOYHBIX
CTEKOJl BappUpPYIOT OT 0azanbToB (9.4 mac.% MQO) mo manurtoB (1.5 mac.% MgO), torma kak
pacIuiaBHbIC BKIIOUCHHS ITPEACTaBICHBI 0a3aibTOBBIME paciuiaBamu (49—53 mac.% SiOz; 5.5 — 10.0
Mac.% MgO). ConepkaHusi TJIaBHBIX IETPOTEHHBIX M JIETYYUX KOMIIOHEHTOB 3aKOHOMEPHO
M3MEHSIFOTCS B X0JI€ dBOJIIOIHH pactuiaBoB. Cojaeprkanust BOJbI yBenmuuBatorces ot 0.25 mac.% H20
B HauOollee MPUMHUTHUBHBIX paciiaBax 10 1.2 mac.% H20 B pacmiaBax, coaepikamux OKOJIo 5
Mac.% MgO. TemmnepaTypbl KpUCTAJUIM3AL[MH, OLIEHEHHBIE pPa3HBIMU METOJIaMHU, BAapbUPYIOT B
muanazone  1020-1140°C.  OkMCIUTENBHO-BOCCTAHOBUTENIBHBIE  YCIOBUS  KPHUCTAJUIM3ALMU
orleHuBarOTCs Ha ypoBHE 0T QFM-+1.0 10 QFM +1.5.
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TEPMOJUHAMUMKA VUCITAPEHUS [TEPOBCKUTA — MUHEPAJIA BEJIBIX BKJIIOUEHUI
XOHAPUTOB

MlopuuxkoB C. I.( TEOX N PAH)
sergey.shornikov@gmail.com, Ten.: (812) 540-03-42

BricokoTeMmiepaTypHbIM Macc-CIIEKTpOMeTprudecKiM 3¢ (dy3HOHHBIM MeToioM KHyzaceHa u3y4deHo
ucnaperre nepockuta CaTiOz B obmactu temmeparyp 1700-2200 K. B rasoBoii daze Hax
MIEPOBCKUTOM HJICHTHU(DUITUPOBAHBI MOJIEKYJISIPHbIC KOMIIOHEHTBI THITHYHBIC JIJISl IPOCTHIX OKCHJIOB
U B HE3HAYMTEIILHOM KOJHMYECTBE CIOXHBIH ra3oo0pasubiii  okcug CaTiOz.  Bmepsbie
Ollpe/ie/IeHHbIE 3HAYCHUS MNapUUAIbHBIX JaBJICHUH TMapa MOJEKYJISPHBIX KOMIIOHEHTOB,
CoIepKalIMXcsi B Ta30BOM  (a3e HaJg TEPOBCKHTOM, COIMOCTABICHBI C  TaKOBBIMH,
COOTBETCTBYIOLIMMH TPOCTBIM OKCHJIaM, TOKa3bIBasi MPEUMYIICCTBEHHOE BIHMSHHE KaJbI[HEBOM
COCTABIISIONICH MEPOBCKUTA HA XapaKTep €ro UCIIAPCHUSI.

[TonyueHHbIC JaHHBIC COMIOCTABJICHBI C TAKOBBbIMHU JUIs TUTaHaTta Maraus MgTiO3, TuTanara xesnesa
FeTiOz u Turanara amromuaust Al TiOs.

PaGora BemmonHeHa mnpu (¢uHAHCOBOW moanepkke Poccuiickoro ¢oHma QyHIaMeHTaIbHBIX
uccinenoBanmii (mpoekt Ne 19-05-00801A).
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TEPMOJUHAMMWYECKHE CBOMCTBA PACITIJIABOB B CUCTEME CaO-FeO

Ilopuuxos C. U. ( ' E O XIMgpuukosa M. C. (IPONWEB)
sergey.shornikov@gmail.com; temn.: 8 (812) 540 03 42

duzuko-xuMuyeckue cpoictsa cucteMbl CaO—FeO u ee coenMHEHNH UMEIOT BaXKHOE 3HAYCHHUE KaK
COCTaBJISIONICH MHOTOKOMIIOHEHTHBIX CHCTEM, NPEJICTABISIIONIMX TPUOPUTETHOEC HAyYHOE H
MIPUKJIaIHOE 3HAUCHUE.

B cucreme CaO-FeO oOnapykeHO equHCTBEHHOE coenuHeHue — ¢eppur kanbius (CaFeOy),
KoTopoe pasznaraercs npu temmeparype 1318+5 K. TepmoauHamudeckue CBOMCTBA pacilylaBOB B
cuctreme CaO-FeO B obOmactu Ttemmeparyp 1300-2200 K OpUIM paccuMTaHbl ¢ TOMOIIBIO
nonysmnupudeckoir mozenu (Ilopaukos, 2009-2018). McXoaHbIMM JaHHBIMH IS PacyeToOB
SIBJSUTUCH JKCICPHMEHTAIbHBIC JaHHBIE O CTaHIApPTHBIX JHeprusx ['udoca G°(i) oOpasoBaHmus
npocteix okcunmoB (FEO m CaO) um deppura kampuus. B cocraBe ra3oBoit (a3el Hajg
KaJIbIIMeBOGEPPUTHBIM pacIyaBOM y4uuThiBaiu Hanuuue Fe, Fez, FeO, FeO,, Ca, Caz, CaOo, O, O,
O3, Os4 m CaFeO,. PaccunrtaHbl BEIMYMHBI AKTUBHOCTEH OKCHJIOB W DSHEPrHUil CMEIICHUS B
pacmaBax cuctembl CaO—FeO u conocTaBiieHbl C UIMEIOUIMMHUCS B JINTEPATYPE JaHHBIMU, KOTOPBIM
yIIOBJIETBOPUTEIHHO COOTBETCTBYIOT.

PaGora BbmmonHeHa mnpu (uHAHCOBOW moxanepkke Poccuiickoro ¢oHma ¢yHIaMeHTaIbHBIX
uccinenoBanmii (mpoekt Ne 19-05-00801A).
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TEPMOJUHAMMWYECKHE CBOMCTBA PACIIJIABOB B CUCTEME MgO-TiO;

MlopaukoB C. U.( TEOX N PAH)
sergey.shornikov@gmail.com; ten.: 8 (812) 540 03 42

B cucreme MgO-TiO2 obpasyercs tpu coenuneaus — Kauauwaut (Mg2TiOs), refikunut (MgTiO3) u
kappout (M@Ti20s), npencTaBistone HHTEPEC )i METPOJOTHH M MPOMBIIUICHHBIX TEXHOJIOTHH
(MeTayutyprusi TATaHa, MPOU3BOJCTBO PAIUOKEPAMUKH).

B pamkax pazpaboranHoit momysmnupudeckoir monenu (LLlopamkos, 2009-2018), paccuuTaHbl
BEJIMYMHBI aKTUBHOCTEH OKCHUIOB M YHEPTHil CMEIIEHUS B pacIIaBaX pacCMaTPUBAEMON CUCTEMBI B
obmactu temnepatyp 1700-2500 K. McxogHbIMH JaHHBIMU JJIi TEPMOJUHAMHYECKHX PACUETOB
SIBIISUTMCh OKCIICPUMEHTAIbHBIC JaHHBIE O CTaHAAPTHBIX 3Heprusx ['udoca G°(i) obpaszoBaHMs
npoctbix okcuaoB (MgO u TiO2) u THTaHATOB MarHusi B KPUCTAUTMICCKOM U XKHJIKOM COCTOSIHUH;
B CcOCTaBe Ta30BOi (ha3bl pacCMATPUBAIKCH CieAyrolue KoMmouneHtsl: Mg, Mg, MgO, Ti, TiO,
TiO2, Ti203z, Ti204, O, O2, O3, Os u MgTiOa.

ConocraBneHne pe3yiabTaTOB pPACUYE€TOB BEIUYMH AKTUBHOCTEH OKCHUIOB M JHEPIHil CMEIICHUS
pacruiaoB B cucteme MQO-TiO2 ¢ wuMmeommMucs B JIMTEpaType JaHHBIMH I1OKa3bIBACT
yIIOBJIETBOPUTEIHEHOE COOTBETCTBUE.

Pabora BemmonHeHa mnpu (uHAHCOBOW moanepkke Poccuiickoro ¢oHma QyHIaMeHTaIbHBIX
uccinenoBanmii (mpoekt Ne 19-05-00801A).
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POJIb JIMTUA 1TPU JUDPDPEPEHIIMALIMI 'PAHUTHBIX PACITJIABOB C ITPE/JIEJIBHBIMU
COAEPXAHUAMN ®TOPA U PACIIPEJEJIIEHMN PEJIKO3EMEJIBHBIX 3JIEMEHTOB
TP JABJIEHUHM OT 1 10 5 KBAP

Hlexnna T.U., Pycak A.A., AadepreBa $1.0., I'pamennukuii EH. (r eos1. MdY)
KoreapuukoB A.P.( O M PIukbppesa HI.( r € o171 . MIpBRiukoB A.FO.( r eomi. @
MT Y, AxmemkanoBa .M. ( NOM P AH)

t-shchekina@mail.ru, aleks7975@yandex.ru, tein.: +7 (495) 939-20-40

t OBBBISO o' f HddePde@OshPtd § SHH oY C JOSP0BA R (ftotsy Cls -

Beenenne B mozenbHyto rpanutHyto cuctemy SI-AL-NA-K-F-O-H nutus B xonmdectBe okono 2
at.% mpu 800" C u 1 x6ap NPUBOAMT K MOSBIEHHIO MIMPOKOH OOGIACTH HECMECHMOCTH MEKIY
amomocuiukatieiM - 1 LiIKNa-amomodropuaaeiM - (ColieBbIM) — paciuiaBaMd B CHCTEME
(I'pamenuukuit u ap., 2005; AndepseBa u ap., 2011). IlokazaHo, 4YTO COJICBOM pacIliaB,
00OralleHHbII TUTHEM 110 CPABHEHMIO C CUJIMKATHBIM, YcToituns pu 800° C B MHTepBae JaBIeHUI
ot 1 1o 5 x6ap u BmwioTh 10 600 ‘C npu 1 k6ap. Penko3emenbHbIC 2JIEMEHTBI, UTTPUH U CKaH/IHUMH,
Hapsily C JINTUEM, HAKaIUTMBAIOTCS C BBICOKMMHU KOd(h(dHUIIMEHTAMU pa3jeicHus >>1 B COJIEBOM
pacrnase B untepsaie 800 - 600" C mpu 1 k6ap. OHH OCTalOTCA B HEM BIUIOTH 0 €rO MOJHOM
KpUCTAJTN3allMU B BUJE KOMIUICKCHBIX coenuHeHnid REE, Y m Sc, oOpa3yromux mpu 3akajike
dropuabel u LiIKNa-dbropuasi. O6HapyKeHO, YTO MOBBIIICHHE AaBJIeHUS OT 1 10 5 KOap MPUBOAUT K
commkenuto kourentpauuid Li, REE, Y um SC B cuiukaTHOM H COJIEBOM paciulaBax H
CYLIECTBEHHOMY IMOHUKEHHIO UX KOA(PDUIIUECHTOB pa3ieieHusl.
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KATACTPO®HBIE CJIOU BJIMXXHEN 30HBI JIAJJOXCKOI'O UMITAKTA

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

Hapsiny ¢ mOKOBBIMH MHKPOCTPYKTypaMu, oOpa3oBaHHBIMU B 3EpHAaxX KBapla CHelU(PUUYECKHUMHU
TAI0KCKUMHU TEKTUTAMH - MyacCaHUTOM U MAarHUTHBIMU MHKpochepyiamu, B 10kHOM [Ipunanoxbe
oOHapyxkeHbl  MOAOOHBIE  (GOpMBI  Makpockonuyeckoro  mopsaaka. OHU  0Opa3oBaHbI
BBICOKOCKOPOCTHBIMU HEYIIPYTUMHU YJapaMH Karellb UMIAKTHOTO paciljlaBa, B OCHOBHOM, eje3a U
nienoyuei, B rajibKy KeMOpUHCKHUX MecYaHUKoB. B 3ToM ke yacTu paspesa BCTpedaroTcs OOMIBHO
OKeJe3HEHHBIE CHAPYXKU OOJOMKH IMOpPOJ, MHOT/AA CO CJIeJaMU BBICOKOCKOPOCTHBIX YIapPHBIX
B3aUMOJICICTBUM M a’pOJIMHAMHUYECKUM PHUCYHKOM TmoBepxHOcTU. Ha paccrossHum okoso 150
KIWJIOMETPOB OT ILIEHTpa JIaJoKCKoro ummakTta, B Kupcuncko-IllankuHCKUX KaMax, MOIIHOCTb
Takux 00pa30BaHUil JOCTUraeT AecATy U Oonee caHTUMETPOB. COCTOST OHU, B OCHOBHOM, U3 MOPOJI
MUIlIeHU. B 3TOM ke TOpHU30HTE JISTHUKOBBIX OTJIOKEHUI BCTPEUYCHBI CUIILHO MAarHUTHBIE 00pas3Iibl,
UMEIOIUE  adpOJUHAMHUYECKYI0 (opMy, KOpPKY IUIaBIeHUS M OONIajaromme  eIUHBIM
METPOJIOTHYECKUM COCTaBOM. MUHEPATIOTUYECKUM MapKepOM JITOW TPYIIBI OOPa3IOB SIBIISICTCS
mkoHUT. OnuH Takoi oOpaserny ObUl TOIBEPTHYT ONTHYECKOMY, PEHTTEHO-CTPYKTYPHOMY,
MHUKPO30HJIOBOMY W HEKOTOPBIM JPYIMM BHJAaM aHajin3a, MO pe3yibTaTaM KOTOPBIX OH ObLI
MpeBapuTeNbHO OTHECEH K MeteoputaM rpymmbsl HED. Ceituac Takux o0pa3ioB pa3HOro pasmepa
HaWJIEHO OKOJIO JIECATKA.
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OKCIIEPUMEHTAJIBHOE UCCJIEAOBAHUE PACTBOPUMOCTHU OKCHUJA MOJIMBAEHA
(VI) BPACTBOPAX HCL ITPH 100-200°C 1 JABJIEHWN HACBIIIEHHOT'O ITAPA BO/IbI

SAxumenko A. A., BorukoB A.1O., Tapuonoasckas M. E.( 1 e o1 . MY )
yakimenko_alice@mail.ru tem.: 8 (926) 670 04 70
t OBBSIsO or" ftsdzdz] dzO@ fted  SHBFMOYS] (AAR (ftsjCls

PacTBOprMOCTh OKCHIIa MOJIMOJIEHA W MOJMOJCHOBOW KHUCIOTHI B COJSIHOH KHCJIOTE XOPOIIO
UCcIe0BaHa NpU KOMHATHOM Temmeparype. I[lokasano, uro B pactBope HCI| mnpoucxomur
obpazoBanue komiuiekca MO0O2Cl2°@ag), YTO yBenmMunMBaeT pacTBOPUMOCTh OKCHIA MOJIHOICHA.
Llenpto maHHOW pabOTH siBisieTcst omnpexaeieHue ponu kKomiuiekca Mo00O2Cl2°ag) B mepenoce
MOJIMO/ICHA B YCIOBHSX THAPOTEPMAIBHOTO Tiporiecca. MccenoBana pactBopumoctb okcuaa MoOs
B pactBopax HCI konienrpamumeii 10 5 mons/kr npu temmneparype 100, 150, 200°C u maBiaeHun
HACBIIIEHHOTO Tlapa BoJibl. J{J1s onpesienieHrsi BpeMEHH yCTAaHOBJICHUSI PABHOBECHS ObLiIa TPOBEICHA
KMHETHYeCKasi cepusi. Pe3ynpTaThl MOKa3aid, YTO pPacTBOPUMOCTh okcuaa Momnubaena (V1)
BO3pacTaeT B KHUCIBIX pactBopax ¢ KouueHtpaunueit HCl Bpime 0,1 M u npu THOBBIIICHUH
TeMriepatypsl B uccienyemom auamnazone ot 100 mo 200°C. 9T0 MOXKHO OOBSCHUTH TOSIBICHHUEM
komruiekca M0O2Cl2° @g).
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ITPOBJIEMA OIIMCAHUWA N30TOITHOI'O ®PAKIITMOHNPOBAHNMA B TYT'OIIVIABKUX
BKIIIOYEHHUAX XOHAPUTOB

SAxoBnieB O.U. (T EOX N )P AH
yakovlev@geokhi.ru temn.: 8 (495) 939 70 03

N3yueHne HCHApUTENbHBIX M3MEHEHMM COCTaBa B TYIOIUIABKMX BKIIIOYEHUSAX XOHIPUTOB
CBHUJIETEIILCTBYET O TECHOW B3aMMOCBS3M XMMHUYECKOIO U H30TONHOIO (hpakIMOHUPOBAHHUS.
Teopernyeckoe omucaHue CBA3U OCYLIECTBISAETCSA C IOMOIIBI) YPABHEHUM CKOPOCTU HCIApEHUs
KOMIIOHEeHTa paciuiaBa (ypaBHeHue I'epua-KHynceHa) m u30TOMHOro (gppakuuoHupoBaHus Pames.
[Tpunstas B 3apyOexHOU nuTeparype ¢popma ypaBHeHus: Panes, BoiBeieHHas U3 ypaBHenus [ epia-
KnyznceHa, cTaJKuBaeTcsi C TPYIHOCTSAMM IIPU HHTEPIPETALHMU SKCIIEPUMEHTAIBHBIX JAHHBIX.
HecoBnanenue 3kciepuMeHTaIbHBIX U MOJIEJIbHBIX JaHHBIX OOBSCHSAETCS TEM, UTO MCIOJb3YEMbIH
B ypaBHEHUM Panies «ujeanbHblii» (akTop HM30TONHOIO (PpaKMOHUPOBAHUS HE YUYMTHIBAECT €ro
3aBUCHMOCTH OT TE€MIIEpPaTyphbl U COCTaBa UCTAPSIONIETOCs paciiasa. B noknane OyayT npuBeIeHbI
HOBBIE BbIpa)KeHHs ypaBHeHus Panes m I'epua-Knyncena ¢ y4é€rom akTMBHOCTM KOMITIOHEHTA
pacmuiasa. [Ipemioxennoe Hamu ypaBHeHue I 'epua-Kuyncena nokassiBaeT NIpMHIUIIMAIBHO HOBYIO
3aBUCHUMOCTb CKOPOCTH MCIIApEHMs] KOMIIOHEHTA paciulaBa, KOTOpash OIpPENENsieTcs HE TOJIBKO
JABJICHUEM I1apa HTOr0 KOMIIOHEHTA, B3STOTO B YHUCTOM BHJIE, HO TaKK€ €ro KOHLUEHTPALMEH U
KO3(QQHUIUEHTOM aKTUBHOCTH B pacmiaBe. IlocinenHuil sBIseTcs BaKHBIM —IapaMeTPOM,
OIPEACISAIONIMM  XapaKTep XUMHYECKOIO U HM30TOIHOrO (PpPakUMOHUPOBAaHUS, BCIEICTBUE
3aBUCUMOCTH KO3((ULIMEHTa OT MOCTOSHHO MEHSIOIIENHCS B MpOLEcce HCHapeHus paciulaBa
XUMHUYECKON cpenbl. [IpUMEHMTENBHO K BEIIECTBY TYIOIUIABKMX BKJIIOYEHUH AKTHMBHOCTH
KOMIIOHEHTOB B MX pacIljiaBax 3aBUCAT IIOKA3aTeNsl KUCIOTHOCTU-OCHOBHOCTH, KOTOPBII OKa3bIBacT
3aMEeTHOE BIIMSHUE Ha MCTIApUTEIbHOE (PPAKIIMOHMPOBAHNE U30TOTIOB MarHusi U KPEMHUSI.



