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Tuxkmmeosepckuiit MaccuB (CeBepHast Kapenus) oTHOCAT K (hopMaIiuu yJIbTPAaOCHOBHBIX IEIOYHBIX
MacCHBOB C KapOoHaTHTaMH. B oTiauumMe OT IIHPOKO W3BECTHBIX IIEJIOYHBIX MACCHBOB C
KapOOHATHTAMHU CpEHENaNe030ickoro Bo3pacra (XubuHckas rpymnmna, KoBaopckuii Maccus u Jp.),
TUKIIC03ePCKUIT MACCHB OTHOCUTCS K MIPOTEPO30MCKOMY CyOIuIaTOpMEHHOMY KOMIUIEKCY, MIO3TOMY
MOPOJIbI MAcCHBa, Ha TMPOTSHKEHHH T€OJIOTMYECKOW HCTOPHH PETHOHA, MPEeTepIelld 3HAYUTENbHEIC
N3MEHEHMSI.

B xozne paboThl ¢ KaMEHHBIM MaTepuaioM THKIIE03epCKOr0 MaccuBa HaM YAajloCh HCCIIENOBAThH
MOPOJIbI KaK U3 €CTECTBEHHBIX OOHAXXCHUIA, pACYMCTOK M KaHAB, TAK U U3 KEpHA psla CKBAXKHUH, MPO-
OypeHHBIX B pa3IMYHBIX MecTax MaccuBa. M3ydenue mopoj MaccruBa MoKa3aio, 9To OH CII0XKEH TpeMs
rpynnamMu nopof: (1) yapTpaocHOBHBIE IOPOB! (ITMPOKCEHUTH! + ONMBHUHUTHEI); (2) IIeT0YHBIE TOPO-
Iibl (cueHUTHI); (3) KapOOHATHUTEHI.

Bce mopozasl MaccuBa cribHO U3MEHEHBI. Bce MUPOKCEHUTHI B TOW WIIM MHON Mepe KapOOHATH3H-
poBaHBI ¥ aM(puboM3upoBaHbl. Hammane B MUPOKCEHHUTaX OOJBIIOr0 KOIMYECTBAa KapOOHATOB, KaK
3aIMOJHSIONUX TPEUIUHBI, TaK U 00Pa3yIONINX CaMOCTOSTEIbHBIC 3€PHA M arperatbl CPeid 3epPeH Iu-
POKCEHOB, CBUJECTEILCTBYET 00 aKTUBHOW KapOOHATH3AIlMH MTOPOJ JIN0O B XOJIe BHEIPEHUS KapOOoHa-
TUTOBOTO pacIliaBa, TM00 MPH MOCIEAYIONIeH NepeKpUCTaIUIN3any KapOOHATOB HA ITOCTMarMaTHde-
CKOM JTare.

B nopomax maccuBa MOXHO BBIICHUTE JBE TPYIIIBI COCTABOB MMPOKCEHOB!

1. THPOKCEHBI OONBIMMHCTBA 00pa3IOB MUPOKCEHUTOB COOTBETCTBYIOT Di-Hed psimy co cpemneit
Mar"e3uaiabHOCThIO 0.8;

2. MHPOKCEHBI 00Pa3IOB, COACPIKAIINX TaKUe HU3KOTEMIIEPAaTypHbIC MUHEPAJIbI, KAK KAHKPUHUT,
HATPOJIUT, COAANUT, LICOTUTHL, COIEPKAT B CBOEM cocTaBe A0 15-20% 3ruprHOBOTO MUHANIA.

AMdub0IEI B IOpOIaX MacCHBa BeChbMa pa3HOOOPa3HEBI U IO COAEPIKAHMIO IIeIouei M TIIMHO3eMa
pas3zaessroTes Ha ABE TPYIIIBL:

1. menoynbie aM(pUOOIBI CHEHUTOB (TPYIINA PUXTEPUTA);

2. aM(0o00IIBI YIBTPAOCHOBHBIX-OCHOBHEIX ITOPO/T (TPYIINA MapracuTa).

VYbTpaocHOBHBIE TOPOABI  THKIIE03E€pCKOTO MAacCHBa TPEJACTABICHBI  IPEHMYIIECTBEHHO
MMUPOKCEHUTAMH.

OueHka ycjoBuii nerporete3a Tukineo3zepckoro Maccusa

s omeHku Temreparyp (OpMUPOBaHUS TIOPOJ, MacCHBa  BBLICICHBI MHUHEPAIbHEIC
napareHerndyeckne acconuanuu. OmnpeneneHwe TemImeparyp MPOBOAWIOCE C NpPHUMEHEHHEM
MHHEpaThHBIX TeoTepMoMeTpoB (Ilepuyk, Psounkos, 1976).

Temnepatypbl GOpMHUPOBaHUS MUPOKCEHUTOB THKINEO3epPCKOro MaccuBa ¢ npuMmeHeHuem Cpx-
Amf, Bi-Amf n Px-Bi reorepmomeTpoB onienensl B uaTepBaiie 710-980°C.

OrneHka TeMreparypbl (GOPMHUPOBAHHS CHUJIBHO M3MEHEHHBIX (C HOBOOOPa30BaHHBIM COJAIUTOM,
HATPOJIUTOM, KAHKPUHUTOM U KapOOHATOM) MUPOKCEHUTOB IO PETUKTOBBIM acCOIMAIUIM MHHEPAJIOB
JaeT 4yTh Oosiee Beicokue 3HaueHus 870-1050°C.

Omnpenenenne TeMIepaTypsl C NPUMEHEHHEM JBYXKapOOHATHOTO TeOTEPMOMETpa B JaHHBIX
MopoJiax 3aTpyIHEHO, HO OJHO3HAYHO CBHJCTCILCTBYET O (OPMHPOBAHHMU MaparcHe3uca IpH
temneparypax meHnee 450°C. OOHapykeHHbIE B psae 0Opa3lOB COMAIUT, KAHKPHUHUT, HATPOJIUT
CBUACTCILCTBYIOT O CYIIECTBCHHOM I'HIAPOTEPMAJIbHOM U3MEHCHUH TTOPOI.
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C menpio ompeneneHus] yciIOBHH MeTamopdu3Ma, MMEBIIETO MECTO B pailOHE PaCIONOKECHUS
THKIIE03epCKOr0 MacCcHBa, M3YYEHBI J1Ba O0Opas3la OHMOTHUT-TPAHATOBBIX T'HEMCOB MpPEACTAaBICHHBIX
accolualiiel KBapiia, Iiarnokiasa, OMoTUTa, TpaHaTa ¥ aKIEeCCOPHBIX: PYTHIIA, allaTUTA, UILMEHUTA
u 1upkora. C HCIIONB30BAaHUEM TPAaHAT-OMOTUTOBOTO TEOTEPMOMETpa TeMIlepaTypa MeTamopduzMa
oreHeHa B uHTepBaine 500-550°C.

JcnepuMeHTAIbHOE MO/IeJINPOBaHMe MUHepaJioreHe3a Tukmeo3epckoro maccusa

C memnpio IKCIEPUMEHTATFHOTO MOJACTHUPOBAHMSI MHHEpAIOTeHe3a, MMEBIIEro MecTo Ha TwHKImeo-
3epCKOM MAacCHBe, MPEATPUHATA TMOMBITKAa CHHTE3a MHUHEPAIOB B CHCTEME AHWOICHIA-TEACHOSPTHT —
aHHUT C U30BITOYHBLIM COACPIKAaHNUEM HaATpUs. OMBITH IMPOBOJAUIIMCE TI0 aMHYHBHOﬁ METOAUKE B T'HI-
pOoTepMaIbHBIX yCIOBUAX Tpu Temmeparypax 650 u 750°C u maBnenuu 1.5 xbap B Teuenue 32 u 27
CYTOK COOTBECTCTBEHHO. OnBITH IMPOBOAMIIMCh HAa TUAPOTEPMAJILHBIX YCTAHOBKax € BHCIIHUM Harpe-
BOM U XOJIOAHBIM 3aTBOPOM. TOYHOCTH KOHTpOJISl M PEryJUpoBKU Temneparypsl 5°C, nasnenus — 50
Oap. B xauecTBe UCXOMHBIX KOMIIOHCHTOB B 3THX CEPHUSIX OIBITOB MCIIOJIB30BaHbI CMECH TEJCH JIHOTI-
cujia, refeHOepruTa U aHHWTa. 71 BBEIEHHS B CHUCTEMY HATPHUS WCIOIH30BAH Tellb, OTBEYAIOIIHIA
CTEXMOMETPHH HATPHUEBOTO aHajora dguioronurta. B kadecTBe OydepHOi cMecw MpuUMeEHsIach acco-
[UAIHS JKeJIe30-BIOCTUT. CMeCH CTapTOBBIX MAaTePUAIOB NEPEMEIIMBAIUCH B MEXaHHMUYECKOW Melall-
Ke, IOCJIe Yero pasMeniaiiach BHYTPH 30JI0TON ammrynsl. [lmaTuHoBas ammyna ¢ OydepHOW CMeChro
pa3Meniaiach B IEHTPAIbHON YaCTH 30JI0TOM aMIyJIbl M 3aChINaiach CO BCEX CTOPOH CTapTOBOM cMe-
ceio. [lepen 3aBapuBaHUEM B 30JI0TYHO aMITyJy 100aBisuiochk 10 Bec.% AUCTHILIMPOBAHHOMN BOIBI.

TBepapie TPOAYKTHI OMBITOB HCCICAOBAHBI MHUKPO30HJOBBIM METOJOM M IPEICTABJISIOT COOOM
CMecH KIIMHONMpOoKceHoB cucTteMbl Di-Hed-Aeg u mienounsle amdubonbl. B mpomykrax OmBITOB
5778-5781, mpoBenenusix npu 650°C mUpPOKCEHHI MpeacTaBieHbl Aegy. 12DisggsHed .55, a amdubomsr
MIPEICTaBIIEHBI MUHEPATaMH CUCTEMbI pUXTEPHUT-KaTapOPUT-TIapPTracUT-3/ICHNUT.

[MupokceHsl B MPOMYKTax Oojiee BBICOKOTEMIIEPATYpPHBIX OMBITOB 5757-5759, mpoBeAeHHBIX TpU
750°C npencraBineHsl AegrgDissgsHedy s, a ambubombl mpencTaBiaeHs! Oojiee IMIEIIOYHBIMA (YeM B
onpITax mpu 650°C) pa3HOCTIMHU CUCTEMBI PUXTEPUT-KaTadOpUT-TIIayKo(DaH.
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Puc.1. CocTaBbl KIMHOIUPOKCEHOB, Puc.2. CocrtaBel aM(puOOIIOB, CHHTE3UPOBAHHBIX B
CUHTC3UPOBAHHBIX B OIIbITaX IIO OIIbITax 1o MOJICIIUPOBAHUIO MHHEPAJIOTrCHE3a
MOJCJIMPOBAHUIO  MHHEPAJIOICHE3a TI/IKIJ_Ie03epCKOF0 MacCCHBa.

Tukieo3epckoro Maccusa.

Takum obOpazom B ombiTax npu 750°C OBUTM TOMYYEHB MHPOKCEHBI OJM3KHUX COCTAaBOB C
HeOONBIIMMH BapHalusiMU cooTHomeHnss Ca/Mg 1 OAMHAKOBBIM COJIEPKAHUEM STHPHHOBOTO MHHAIA.
OTH MUPOKCEHBI 10 CBOMM COCTaBaM OYeHb OJIM3KHM MHPOKCEHAM MOpoj THKIIe03epcKoro MaccuBa.
Omnako, aMmduOobl THKITE03epCKOTO MacCHBa IMPEACTABIICHBI CYIIECTBEHHO Oojice KaabIIHEBHIMHU
pasHoOCTsMHU, YeM CHuHTe3upoBaHHble mpu 750°C B mapareHe3wce C KIWHONMMpOKceHamMu. Ha
OCHOBaHUHM 3TOT0 MOYKHO TMPEAIOJOXKHUTh, YTO MPUPOAHBIE aM(pHUOOIBI, BCTPEUCHHBIE B MOPOJAX
BMECTE€ C MUPOKCEHOM, JHOO HE SABISIOTCA MaparcHeTHYECKHMMU C MUPOKCEHaMH, OO0 ObLTH
u3MeHeHbl (C yBenmmueHweM cojepkaHus Ca) B TEUYeHHE 3BOJIOIUM MAacCHBa, BO3MOXHO B XOE
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kapOoHaTH3aMK. B M0iB3y BTOPOTO MPEANONOKECHUST YKA3bIBACT HAIMYHUE BO BCEX MEPEUMCICHHBIX
MOPOJIaX BMECTE ¢ MUPOKCEHOM U aM(pHO0JIOM U KaJIbIUTA.

Paboma evinonnena npu noodepocke PODPU, epanmer NeNe 04-05-64649, 06-05-64904, 04-05-64706,
epaumos  Ilpesudenma Poccuiickoti @edepayuu MK-2948.2006.5, MK-3499.2006.5 u Downoa
codelicmausi ome4ecmeeHHol HayKe
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