THAPOTEPMAJIbHO U3MEHEHHDBIE MOPOJBI 30JIOTOPYAHOIO-
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B npejenax pyAHOro moJst PacnpocTPaHEHbl MOPOAL ra6Opo-AHOPHTO-
Boro (Pt;—Cm?), rpanoguopuroBoro (Cmz—O) u T1aG0po-CHEHHTOBOTO.
([L?) uHTpPY3UBHBIX KOMIJIEKCOB, NPOPLIBAILIHX JlHaGaSOBO-Hop(I)HpHTOBy”I-O
¥ BYJIKAHOTEHHO-OCaJOYHYIO TOJLIM NPEANOJOKHTENbHO BEPXHENPOTEPO30H- -
ckoro Bospacra [l, 2, 5]. CraHoBJeHHe TPaHOLHOPHTOBOTO HHTPY3HBA H €ro
KaliKOBOH CEpHH CONPOBOXKAAJNOCh IIHPOKMM PAa3BHTHEM TNoc/jeMarMarHue-
CKHX NpPOLECCOB, NPHBEAIIHX K BO3HMKHOBEHHIO KOHTAKTOBLIX POTOBHKOB,
CK4apHOB H pa3HOOGPa3sHBIX THAPOTEpMaJbHBIX o6pasoBaHud. Cpenn HHX
MOFYT OBITH BBIAGJAEHBI TPH IVIaBHBIX THIA, PE3KO OTJHYAlOUuXCsi APYr OT
ApYra Mo yCJOBHAM K BPEMEHH CBOEro NPOSBJEHHS: CKapHbl, aM(UGONU3HU-
pOBaHHbIE NOPOALI U 6EePe3HTO-JHCTBEHUTHI.
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OtuyeraBo 060COG/IAIOTCA 3HAO- H K30CKapHH. [lepBbie BOSHHKAIOT Ha
MeCTe aJIOMOCHIHKaTHEIX MOPOJ M JIOKAJH3YIOTCS B 30HAX 3HOKOHTAKTOB
TPaHOMHOPHTOBOIO MHTPY3HBa, a BTOpBIE — 3a CY€T MOPOJ, BMEHIaIONiuX
3TOT HHTPY3uB. B TOM n ApyroM caydasix HPOCTPAHCTBEHHOE pas3MelleHHe
CKAPHOB KOHTPOJHPOBAJOCh TeKTOHHYECKHMH 30HAaMH, KOTOphie HauboJgee
UCTKO MPOSIBHJKCb B KOHTAKTaX Das3HOpPOAHbIx mopoj. CkapHL uaiue 06pg-
3YIOT JIHH30BHIHbIE M KHJI00OpasHbe Teaa (10—200X5-40 m), nporsiru-
Baiolluecss B BUJE HPEPBLIBHCTHIX. LENOYEK BJOJb KOHTAKTOB HHTPY3HBA.
BeilectBennblit cocTaB 3HAO- W 3K30CKADHOB BecbMa pasHoobpaseH. [lep-
Bble OOBIYHO CJIOXKEHDbI JAHONCHI-aBICHTOM M IPOCCYJasipoM. B Bule npumecei
B HUX NPUCYTCTBYET CKAamOJHT, aabOMT, cheH, amaTHT, UMPKOH. CKapHH,
00OpasoBaHHBIC IO U3BECTHAKAM, COCTOSIT U3 CAJUT-TeleHOepruTa, KHOICHIA,
BOJMIIACTOHMTA M aHApajiuTa. B MeHbIIMX KOJMYeCTBax MNOSBASIOTCA aHIe-
3UH, a/bOHT, Be3yBHaH, TypPMaJHH, poroBaa obMmanka, cpen u anatut. Ha
OTZEJbHbIE YYAaCTKH 3HJA0- M OCOOEHHO 3K30CKApHOB HaKaaJbiBaerTcs OoJee
NO3AHsIs1 O BPEMEHH CBOGTO HPOSIBJAEHHS ACCONHALHS METaCcOMATHYECKHX H
FUIPOTEPMAJbHBIX MHHEpAJoOB, NPeACTABJCHHAsT MATHETUTOM, NHCTAILMTOM,
TPEMOJIUTOM, AKTHHOJAMTOM, XJOPHTOM, WPEHHUTOM, KBapleM, KaJblIHTOM,
1wada3uToM, NHPHTOM, XaJbKOIHMDHTOM M 30J0TOM. Mcxoass W3 KoJauuecT-
BEHMBIX .COOTHOLUEHHH INIaBHBIX INOPOJOOOPA3YIOLUX MHHEPaJoB, MOXKHO
BBIAEJIHTb BOJJAACTOHHTOBbLIC, HHPOKCEHOBbIE, I'PAHATOBBIE H IPaHAaT-THPOK-
CeHOBBIE CKapHBL. '
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HN3yueHne XMMHUYECKHX COCTABOB HEM3MEHEHHBIX W B pPasJM4YHOH CTe-
fIeHd CKapHHPOBAHHBIX NOPOZ yKasblBaeT HA 3HAUYHTEJNbHYI0 MHIpaLHIO pd-
Ja KOMIIOHEHTOB B XOAe 3Toro npouecca. M3 amoMOCHIMKATHBIX MOPOA, OT-
Mevaercd BBIHOC KDeMHHs W aJIOMMHHSI U OPHBHOC B HUX KaJbliHd, a H3
Kap6OHATHBIX — BBIHOC KaJblldl H INPUBHOC KPEMHHA W AaJlOMHHHs [2].
B caenywollyio pyAHyi0 CTaadi0 3HAYHTE/BHble MNOepeMelleHHsI, BepOsATHO,
JIOKaJbHOTO NOPsSiJKAa, HCOBITHIBAJIO Kejle30, 4TO, BO3MOKHO, H OOYCJAOBHJIO
B pajie cayyaeB o0pa3oBaHHE MEJKHX MATHETHTOBBIX 3anexked. B menom
opMHpOBaHHe CKADHOB IPOHCXOIMJIO HHQHUIBTPALHOHHBIM I@yTeM, IpPH
MOAMHHEHHOM 3HAUeHHH GHMETaCOMAaTHYECKHX SIBJCHHH.

C ueablo ompefeneHds TeMmepaTyp o06pasoBaHUsi H COCTaBa CKapHH-
PYIOIMX PACTBOPOB BBIIOJHEHBH TEPMOMETPHUYECKHe HCCJIEJOBAHHsI [a30BO-
JKHIKHX BK/AIOYEHHA B CKAPHOBBIX MHHepasax M XMMUYECKHe aHaJu3bl BOA-
HbiX BBITAXKeK M3 HHX. Jlus [OpousBoAcTBa aHAJH30B BOJHBIX BHITAXKEK
TOTOBHJIMCh IPOGHI M3 MHHEPaJOB U MOPOE odbeMoM -70 cm®. 3aTem mpolH!
HCTHpAJNUCh Ha BO3LyXe B JHCTHIJIHPOBAHHOH BOAe A0 pasmepa 3epeH
0,08 MM # noMewiaaHch B Koaou ¢ 300 ma Guauctuiaisara Ha 0,5—48 vacos.
OaunoBpemenHo samepsiincs pH cycnensuii m BOAHBIX BBITAXKEK Ha IOTEH-
uuomerpe JII[1-5 co crekjsiHHBIM 3JeKTpoAoM. [lonyyenHble pe3yJbTaThl
TIO3BOJSAIOT 3AKJIOUHTH O TOM, UYTO B COCTaBe PACTBOPOB COJAEPKAJHChb 3a-
MerHble KosuuecTBa Ca, Si, Mg, Fe, CO,, B menbmen crenenu Cl, F, HsS,
TemnepaTypa HMX usMensnach ot 630 mo 460° (ra6a. 1, 2). [lna cyxaenns
0 7eMIIepaTypPHbIX YCAOBHAX OOPA30BAHHSI H3BECTKOBBIX CKaPHOB JOMOJHH-
TeJEHO MOXKET GBITb HCIOJb30BaHa TaKiKe XOPOUIO H3Yy4YeHHasi pacueTHBIM
¥ »KCIeDUMEHTaJbHBIMH NYTAMM peakuus 0O0pasoBaHus BOJNNACTOHHTA 34
cuer kaapuuta ¥ kBapna [6]: CaCO3-+4-SiOp = CaSi0s;+COy(1). Connacro
pacueram peaxuus (1) MoxKeT npoTekaTh cJjeBa HAmpaBo B TeMIEPaTypPHOM
uniepate ot 400 mo 600°C B 3aBHCHMOCTH OT NapuHaJIbHOTO AaBJEHHA
-CO- B MuHepaaooGpasyollen cHCTeMe., '

OthocutenbHoe Bpemsi 00pa30BaHHMsS CKapHOB ONpEJEIAeTCs TeM, 4TO
OHN HaKAaJABIBAIOTCS HA pPOTOBHKH, MIRJOUYHBE  METACOMATUTHI H IOPOJIH
nafikoBoH cepuu TPAHOLHOPUTOBOIO KOMIJIEKCA I CAMH IOJIBEPratTCs
TO2JHHM HpolleccaM MAarHeTHTOBOILG Opy/JeHeHus, aMpuOOJH3alUMn U Kap-
Gouatusauuy [2, 3]. DT GaKTbl CBHAETENLCTBYIOT O TOM, YTO M3 MeTacoMma-
THUECKHX 06pa30BaHUi CKapHBl ABJASIOTCS HauGoJee PAHHHMH [I0 BpPEMEHH
CBCEro MpOsABJEHHS, KpOMe PaHHMX aJbOHTHTOB W CKallOJUTUTOB [2).

AmpubonoBbie METACOMATHTHI

.

[TosBaexHue ampuGOTH3UPOBAHHBIX NOPOJ CBSI3aHO CO CAeNYIOllel cTa-
Jinell mocjeMarmMaTHYeckoro MmuauepasaoodpasoBanus (crajauell popmMupoBa-
HHA MarHeTuToBHIX pya). OHu o06pasywr niactooGpasdHbie, JHH30BHIHbIE
TeNna, OKaiMJIAKIHE CKAPHOBO-MAarHeTHTOBBIE JUH3BI HJH THE3L006pa3HbIe
saJjgexn B ckapHax. llporsxenHocts 30H aM@uOOJIH3NPOBAHHBIX HOPOJX
cocraBJ/seT HECKOJbKO JeCsiTKOB, pexke coTeH MeTpoB. MOIUHOCTh TaKUX Tel
PCIAKO TpeBHILAaeT HECKOJbKO [IeCATKOB MeTpoB. Kak # ckapubl, amdubo-
JIOBbIE METACOMATHTHl KOHTPOJUPYIOTCA NPOLOJBHLIMH pas3pbiBaMU C CONDA-
JKEHHOH MeJIKOH TPeLIHUHOBATOCTbIO HOPOJ 3K30KOHTAKTOBOTO Ope€oJa I'pPaHo-
JucpuroBod uHTpy3uu. Ilponecc amdbubonusaium passBuBaeTcs Kak . IO
H3BECTHSIKAM, TaK M N0 aJIOMOCHJIMKATHBIM MOpoXam (mJNaruoKaAas-mupok-
CEeHOBLIM pPOTOBHKaM ¥ NHPOKCEHOBLIM ckKapHaM). [Ipu 3ToM B mepBOM Cly-’
Yae BO3HHKaeT IPeHMYyLIeCTBEHHO TPEMOJHT, a BO BTOPOM — aKTHHOJIHT.

AmbuboausupoBanuble POTOBHKH OTJHYAIOTCA OT HCXOAHBIX MeHbIleH
IJINTHOCTBIO N 6oJiee TEMHOH OKPAacCKOH ¢ mnpeofJajaHHeM 3eJeHOBAThIX
ToHOB. IlepBoHavanbuo amM¢puGOJAL 3aMellaloT NHPOKCEHBl, a 3aTeM KOppo-
JMpPYIOT NoJieBble MINAaThl, MpPHYEM 3TOT NPOHECC CONPOBOXKAAeTcs 06paso-
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BakWeM Marderura, cdesa, KajblHTa H SNHAOTA. Ilo aKTHHOJIHTY, B CBOXO
oyepelib, HHOTJA PA3BHUBAETCs NEHHHH C UIOJOYKAMH PYTHJIA H CKOINIEHHS-
Md cgena. Hapany c BropuuyHbiM amM(puGOIOM B nopoaax (pUKCHpyeTcs TO
WJIH HHOEe KOJUYEeCTBO BTOPHYHOI'O KBapua. Ilpu amdubonusanuu cKapHoOB
AKTUHOJIKT pa3BUBaeTCs [0 NHPOKCEHaM, a TaK:Ke HepeAKO 3aMmeilaer arpe-
. TaThl TPaHaTa M MAarHeTHTa, B BHJe FHe3J M JHH30BUJAHbLIX Tel. B amdbuoéo-
. JIMRUPOBAHHBLIX W3BECTHSIKAX BO3HHKaeT TPEMOJHT B (hOopMe JYYHCTHIX U CHY-
TAHHO-BOJOKHHCTBIX arperaroB, CJaralmoiiuX HHOLAA [OBOJbHO MPOTSKeH-
Hble JIMH30BHHbIC 3aJI€XKHU.

ConocTaBjieHHe XKHMHYECKUX AHAJMH30B HCXOAHBIX M aMPHOOJH3UDPO-
BAHHBIX a/IOMOCHJKKATHBLIX IOpPOJ I0Ka3anao, 4TO B pe3yJabTaTe 3TOro IIpo-
lecca oTMedaeTcs NPUBHOC MAaTHUS W KaJjblMf, BBIHOC AJIOMHHHA, XKeJjesa
u narpus [2].

JekpenToMeTpHYeCKHE NAHHBIE W XHMHUECKHE aHAJHM3bl BOAHBIX BHITA-
JKeK Ta30BO-KHAKHX BKJIIOUeHHH B ampubosax [JalT OCHOBaHHe MoJaraTb
0 TOM, 4TO 00pa30BaHMe UX CJAEL0BaJ0 U3 PAaCTBOPOB, COAEPXKAIIMX B CBOEM
cocrape Ca, Mg, Fe, Cl, F, CO, Al, npu remneparypax 480—270°C
(Taba. 1, 2)

ﬂ..nﬂ CYXKJIEHHS O TEPMOIHHAMHYECKHX YCHOBHSX POTEKaHUs Tpolecca
amim6o.rm3auuu MOTYT OBLITH HCHOJb30BAaHBI JOIOJHHTEJIBHO Pe3yJ/bTaThl
pacuera peakuui TpeMOJII/ITH3aL[HH JMOTICH/A W OKBapLOBAHHOIO [OJIOMHTA!
Ca’\/‘g81206+3C02+H2O CagMgsslsozg(OH)2+CaC03—|~28102 (2
C&Mg(CO3)2+8SIOQ+HQO CagMgsslg()zg(OH +3C3CO3+QSIOQ (3)

MertofHka pacuera peakumii MOJAOGHOTO POJA AETANbHO PACCMOTPeHa
B crneuuaJbHbIX padortax [6, 9]. PesyabraThl pacyeroB MOKasaju, 4TO MPO-
lece TPeMOJHTH3ANHH NPOTEKal B IOBOJBHO Y3KOM TEMIEPATypPHOM HHTEp-
Bane, KoTophlii cocraBaan 150—275°C npu napunanbHom Aasiennn COg,
npuGamxKaomemes -k 0, 400—525°C npu 1000 at™. u 1. A. (puc. 1, 2).
B ienom Ke, MpMHHMAas BO BHHMaHWe CYLIECTBYIOLlHe NPEACTaBJIEHHA O
AaBJHUAX B THAPOTEPMAJbHBIX PacTBOPAX H KOHIUEHTPAUHAX B HHX COq,
MOXHO CUMTATh Hau(oJee BepOATHbLIM TeMIlepaTypHLIA HHTEpBaJ [AJd pac-
cMaTpuBaemoro npouecca B 350—450°C.

ITo Bpemenn cBoero nposiBjeHHs Opolecc 06Gpa3oBanusd anm60Jm3H-
pPOBaHHBIX TOPOA sIBAfileTca 6GoJee MO3JHHM N[O OTHOIIEHUID K CKAPHHUPOBa-
HHIC, YTO HOATBepkKIaercsd (dakTaMu Nepece4eHHs CKapHOB 30HAMH MeTa-
coMatHyeckux amMpuboaUTOB U 3aMelleHHeM CKapHOBBIX MHHEDAJOB aKTH-
HOJINTOM H TPEMOJIHTOM.

OKo0J0pY/IHO U3MEHEeHHbIe FIOPOIbI

Cpenn Hux 060co0JAIOTCS TPH Pa3HOTEMIlepaTypHBIX Tuma: 1) BHICOKO-
TemrepaTypHbIH NPOKHIKOBO-AKTMHOJUTOBBIN, CONMPOROXKAAIOUINII HITOKBED-
KOBble 30JI0TOKBapleBble PYIb; 2) cpefHe-TeMieparypHblii Gepe3uTo-aucT-
BEHUTOBBII, COMYTCTBYIOWMH KBaplleBO-30JI0TO-IEEIWTOBEIM H KBapUEeBO-
30/10TO-CYAbMUAHBIM KUJAaM W 3) HHU3KOTEMINEepaTYPHBIH KapOOHATHBII,
COMPOBOXK/ AN KaJbIHT-KBAPIl-30J0TO-XJOPHTOBbIC PYLL.

[Iposienenuss c¢Boeo6pasHOl aKTHHOJAUTH3 AL UuU HabIOAAOTCS
CpPeAd yPaJUuTH3UPOBAHHEIX raC6po-AHOPHUTOB, NOP(QHPHTOB, LANKOBLIX JaM-
npodHpOB, CKAPHOBO-MATHETHTOBLIX JIMH3 U COMPOBOXKAAOT IPOXKHJIKOBBIC
30JIOTOKBApIUEBbIe PYIBL. OGBLIYHO aKTHHGAUTH3HPOBAHHBIE HOpOABI JAIOT JH-
HelEble Tes2, OKANUMJSILINe 30J0TOPY/AHbIE KUJBL, JHOO0 B MecTax nepeceye-
HUSI TAKMX XKUJ CJIaraloT LITOKBeDKY MM THe3fnoo6pasHble 3anexu. [lepsoHa-
yanrsHo aMguboa 3aMellaeT TeMHOLBETHbBIe KOMIOHEHTH NOPOJALI, & 3aTeM
HaYWHAOT KOPPOAHAPUBATh MNOJeBHE IUHAaThl, YTO IIPHUBOAHT B KOHEUHOM
cueTe K BO3ZHHKHOBEHMIO MOUTH MOHOMHHEpaJIbHBIX AKTHHOJHTOBBIX arpera-
T0B., KpoMe aKTHHO/NHTA B M3MEHEHHON [OpPOJe CNOPAJHYECKH NOSBJSIOTCS
KB&pll, MarHeTHT, aabOHT, amaTur, cdeHd. PasMmelleHHe THAPOTEPMAaJbLHOTO
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Puc. 1. Kpusbie paBHOBeCHST [A5 peakl Wil TPeMOIMTH3AUHKM THONCHIA B KOOpAMIaTay
Temieparypa — XaBJeHHe (1O JaHHBIM TePMOAHHAMHYECKHX DaCueTOB)
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Puc. 2. KpuBhle paBHOBeCHSI /51 DCAKIMH TPEMOJHTM3ALUMH OKBAPUOBAHUbX Kap(o-

HATHBIX NMOPOJ B KOODAMHaTax TeMiepaTtypa — JaBleHHe (110 AAHIBIM TCPMOAMEaMU-

UeCKHX PACUCTOB; TCPMOXHMHMMCCKHE KOHCTAHTHl 3auMcTBOBanbel M3 kuurn B. A, IHu-
xoaaera, B. B. Homiso-Hob6posonsckoro, 1961)

amdubosa B HPOCTPAHCTBE, KaK U 30JIOTOPYLHOI MHHEpann3anui, KOHTPO-
JAUPYETCs1 TOCHOACTBYIOLIEH B TOpONe TPeLUlHHOBATOCThIO. BzanMmoorHoule-
HUS 30JI0TO-KBAPLEBLIX JKHJIOK K aKTHHOJHTH3HPOBAHHBIX MODPOJ NOKA3bI-
BA10T, YTO OKOJopyaHast am@ubGoau3anusa mpejiecTsyer (HOPMEPOBAHHIO
30J/10TO-KBApPIEBBIX KHuJ [4]. '

Mayuenne GanaHca BelllecTBA TpH THAPOTEPMANBHOM M{TacoMaTo3e
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NoKasao, 410 (OPMHUPOBAHHE AKTHHOJHTH3HPOBAHHLIX NMOPOJA MPOUCXOAMIO
M3 pacTBOPOB XJIOPHUAHO-MarHe3HasJbHO-HATpHeBOro cocrtasa. [lpu 3TOM
neppOHavYadbHO U3 OOKOBBIX nMopoj BbiHOcHAHCH Al, Na, K H npuBHOCHJHCH
Mg, Ca, Fe [2, 4] B 3akalouuTejbHBEIH MepPHOJ OKOJOTPEIIUHHOIO Mera-
CcoMaTo3a, BepOATHO, MPOHUCXOIHNO HAaKOIJeHHe B pacTBopax lleaoueir H
0COOCHHO HATpH#A, UTO, B KOHEUHOM cueTe, NPHBENO K JIOKAJbHO NMPOSBUB-
uieficst anbOUTH3ALHH MOPOL. ’

TepMoMeTpHuecKHe HaHHDbIE >XHJIbHOIO KBAapHa M aKTHHOJNHTA H COCTaB
pSNHBIX BHITSXKEK H3 HHUX (Ta6j. 2) NO3BOJNAIOT NMpeanojiaraTh O TOM, YTO
TeMmepatypa THApoTepM H3MeHssach oT 380 mo 240°C, a pacTBOpH Hecqu
Si, Mg, Al, Fe, Cu, Au, Ag, Na, Cl, F; vactuuso COz i H,;S. OueBugho,
BLICOKHI MOTEHLHAJ MarHHWs, 2KeJe3a H XJ0pa B PaHHMX HOPLMAX PacTBO-
poB OOYCJIOBHJI HHTEHCHBHYIO AKTHHOJHUTH3ALHIO OOKOBBLIX IODPOL.

OG630D) nuTepaTypHBIX AAHHLIX I[I0KAa3aJ, 4TO NPOLECCH INpenpyaHOR
ampuboaH3alMil PYyAOBMELIAI0MIUX MNOPOA, BO3MOXKHO, HMEIOT ' LOBOJILHO
HIYPOKOe pacipocTpaHeHHe, XOTS Ha OKOJNOPYAHBIH XapaKTep 3THX Npeol-
pa3oBaHui AOJXKHOTO BHHMAHHSI 10 CHX NOp He 00pallasioCh. Ito obcros-
_ T€/AbCTBO W TMOOYAHJIO PAacCMOTPETb AKTHHOJHUTH3ALMIO 30JI0TOCOLEPHKALHX
NOPOA B KayecTBe 0COGOro BBICOKOTEMIIEPATYPHOTO THIA OKOJIOPYIHOrO
u3MeHeHus [4].

Bepesurh, Kak # amnnonmuahpoaaﬁﬂme MOPOAbI, JAIOT OKOJO-
JKHJbHbIE Opec/ibl B 301b0aHIaX KBApLEBbIX XKUJI, CI0XEHHbIX KBapleBo-30-
JOTOLIESSUTOBEIM ¥ KBapileBO-30J0TO- CyJIb(l)H,U,HbIM MarepHasoM. 30Hbl Oe-
PE3UTHIAIMK TI0PAKAIOT OKONOPY/IHYI0 aKTHHOMHUTU3ALHIO B raG6po- JAHODH-
TaX M JHOPHTAX K B TO K€ BpPEMSI CaMM PAacCeKaloTcs KBapUEeBO-30J10TO-CYJlb-
(puaHBIMH TIpOXUIAKaMH. Ha 3TOM OCHOBaHHH npolecc Oepe3uTH3alHH OTHE-
ced K CJAEAYIOINEH CTagWK T'HPOTEepMaNbHOrO MeraMopdu3Ma, Npejuiect-
Bylolero OpMHpPOBAaHMIO KBapLEBO-30J0TO-1I€eHTOBHX H KBaplLeBO-30J10-
to-cyabdunubix pyn [2]. ITerporpaduueckde HaGMIOAeHUs TOKAa3bIBAIOT, YTO
B Tmpolecce OepesuTH3alH¥ HCXOAHBIE NOPOABl MOABEPraloTcsl IyOOKHM
npeoGpa3oBaHUAM, B pe3yJbTaTe KOTOPbIX IepBHYHble MHHEpAaJabl MOYTH
IONHOCTBIO 3aMellaloTCsl MYCKOBUTOM, KapOOHAaTOM, IHUPHTOM, KBapleM,
XJ0pUTOM, MyCcKOBHT O6GBIYHO pa3BHUBaeTCs NO IJIaTHOKJa3aM, B clyudasix
HauboJsiee raydbokux npeo6paszoBaHUil NOPOA OH 3aMelllaer ¥ TEMHOLBETHBIE
KOMMOHeHThl. KonuuecTBO MycKOBHTa B mopoje pocruraer 15—35%. Bro-
pPbiM, HauboJee CYLIECTBEHHEIM MMHEPaJIOM Gepesuros (mo 45—60%),.
apjsercs KapOOHAT, KOTOPBIH B acCOLMaHMHU C KBapUeM H XJOPHTOM 3aMe-
IaeT KakK IoJieBble HIMAThl, TaK M TEMHOIBeTHble MiHepanbl. Ilo omntuye-
CKHM CBOHCTBAM JOBOJBHO YETKO ONpPEeeNsIOTCst JONOMHUT, KaJblHT 1 aHKe-
pHT. KpuBble HarpeBaHHa NpeJBaPHTEJbHO BHIIENEHHbIX 3 Gepe3HToB Kap-
HoraTHBIX Ppakiuil YKa3LBalOT HA TO, YTO KapOOHAThl, BXOAALIHE B COCTaB
3THUX TIOPOA, NPEACTABJAIOT COGOH CMech AOJOMHTA M KajbluTa (3HAOTEp-
Mmuueckue shgekTs npu remnepatypax 850—880° u 900—925°C). Ulupo-
KHM pachpoCTpaHEHHeM IOJb3yl0TCsl TaKkxkKe MHPHUT, KyOHUeCKHe KPHUCTAJIIbL
KOTOPOro COCTaBJafOT Hepenko 6—17% ot obiero o6bemMa MNOPOABI, &
HHGTIA U GoJgee.

XumuueckHe aHaju3bl HCXOAHBIX M OEPEe3HTH3MPOBAHHBIX NOPOJ YKa-
3BIRAICT Ha TO, YTO B Ilpouecce OepesHTH3allku OTMeuaeTcs npusHoc Si, K,
CO,, B MeHblleli creneHid Na UM BBIHOC OCTaJbHBIX .[IETPOTEHHLIX JEMEHTOB
M uacTHYHOe HX MepepaclpejescHHe B MHHepasaooOpasyionleji cHcTeMe
[2, 3]. TuapoTepMbl B 3TOT HEPHOA, BePOSITHO, XapaKTEePH30BANUCH LCJIOYHO-
TH.{POKaPOOHATHO-CEPOBOAOP OHO-XJTOPHIAHBIM COCTABOM.

JlaHubie TePMOMETPHH Ta30BO-KHIKUX BKJIIOUEHHH MHHEPAJsOB U3 30J10-
TOpPVAHBIX TeJ, CONMPOBOXKAAWOWIHXCS Oepe3nTH3alldell, W aHaJW3bl BOZHBIX
BBITSIJKEK H3 . HHX CBUIETENBCTBYIOT O TOM, 4TO TeMIlepaTypa,pacTBOPOB
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Ta6auna 1.

PesysibTaThl aHaJHM30B BOAHBIX BbITSXKEK, TEMNEparyp AEKPEMHTAUMH M TOMOTECHH3ALHH
ra3oBO-XXUIKUX BKAIOUEHWH MHHepaJoe pyaHoro nons KommyHap

HOHHI &8 o¢
Sle = Anunonnl, #ela KT;Z/TI)’ = =0
ol g X Sl e L = fall- 4
Haspanue yHHEpanos = 85 = :;u - =E =
=] = <
= Slmg| i | 2lcolso.lHCO:| £ | L | RE 23
a.dlam ng i e =B . =~ =
) 3
KOHTAKTOBO-METACOMATH-
yeckue oOpa3oBaHMs:
Tuaoncu U3 3HIOCKapHOB 951(7.1(10,1 | — |1,60]0,30( 22,0 8 | — [ 560
Ipoccyasip Ne 23—25 us 3u-
JIOCKaPHOB 80170 85} —|1,58] — 2928 4 | — | 460530
MarHweTHT H3 CK4apHOBO-MAr- :
HETHTOBOH JIHH3LI 92|71} 42 —1,62) -—1290 | 6 | — {410—520
Anuaor u3 rHe3l B IpaHaro- B
BBIX 9H/OCKAPHAX 87 74| enj — 1,78 — 366 | 6 { — |370—510
TpeMonut H3 ambHOOIOBBIX
MeTacoMaTHTOB 97175 1,8 —|L6C[48 1369 | 7 | — |300—500
X/IOPHT MeTacoMaTHUCCKU 9272 64 —|L50| —}2196| 4 | — |270—430
FupporepmanbHble :
obpa3oBaHus:
Kpapu I u3 xBapLeBo-THPPO- ) )
THHOBBIX KM 83166 13| — {150 —] 19,2 | 6,0 — |420—460]| 340
Ksapu II u3 3odoTo-kBapue- X .
BBIX JKHI 87|69 426 — |15 — 6,2\ — |240—380 | 300—360
- Ksapn I u3 kBapueso-30d0- . :
TO-CYJB(HIHBIX HHJ 781 67| 2,13 en [130] — | 06 | 48] — |240—310| 210—310
Ksapn IV H3 KBapuesBo-CyJb- _
Quanblx Geapymmpix wuwa | 9,1 | 74| 64 | — 11,60} — | 990 | 04| — | 300—320] 220—280
KBaplego-KambLuT-2aHKEPHTO- o
BbIi arperat 94 | 74| 05— [1,50) — 36,1 | - |03]120—220{ 120—200
KpapueBo-IpeHUTOBLIA  arpe- ~
rat . 90| 72| cat cafhs3|3,1 | 351 | 08] -— | 110—140
Bapur 84| 73] enf— |158]1,28 220 cat 0,3 | 140
AKTHHOJIHTH3MPOBAHHLIL Tab- ) T .
6pO-THOPHT 88169144 — [50 | —| — [200].—
AnbGUTH3HPOBAHHBI raéopo-
JHOPHT } 88| 71|16 |— |50 —] — {163 —
BepesutuauposaHHbi radoépo-
JHOPUT 94|76} 36— 153169 | 29,2 131,7| —
Kap6onarusupoBanubiit  ra6- '
6po-AHOpUT 9,172 32| — 78| —| — |242f —
Hensmesnennnilt . ra66po-ano-
pUT 89173+ 131 —-"15 4+ —1 — 48! —

3amepn pH cycmensuit MuHEDAJOB H XHMHUYeCKMe aHANH3LI BONHBIX BBITSMEK BHIOJHEHHI
B reaporeoXuMudeckoll Jasopatopur Tomckoro nojurexHuueckoro MHCTHTYTa. pH aucrHi-
JIMDOBAHHON BOIH TpPH OnbiTax cocrapisada 6,5.
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usMensnack ot 280 go 180°C. B cocrase ruaporepm comepxanuch Ca, Si,
Mr, Sr. Au, Ag, Cu, COy, HCOs, u B Menbiuefi crenesn HyS (raba. 1, 2).

TepmonuHamuueckHe pacyeTbl HEKOTOPBIX peakiuil JIHCTBEHHUTH3ALMH,
KOTOpasi sIBJISIETCST aHAJOrOM Ipollecca Gepe3auTH3aLUMH, Pa3BHBAIOLIETOCS B
OTJ/iH4He OT NOCJEHEro IO YyJbTPAacCHOBHBLIM MOPOAAM, YKa3biBalOT Ha TO,
YTO BEpPXHMM TEMIEpPaTypHBIM NpeIeJOM 3THX IPONLECCEB MOKeT OHITh
nprusita Temneparypa 200—300°C. DxcrmepuMeHTanbHble JaHHbBle TMOATBEP-
N30T pe3yJbTaThl pacueros [7, 8].

CyMMHDYa TpHBEJEHHBIE NAaHHble, MOXKHO CHAeJNaTh BLIBOJL O TOM, YTO
npollecc GepesUTH3alUMM IPOTEKas HpH TeMieparypax okxoso 220—300°C.

3aBeplIaOIUM IPOLECCOM THAPOTEPMAJNBHOIO mpeo6pasoBaHus HOPOJ,

fBHJlacb KapOoH aTH3 aIu s, KoTopas Haubojee MHUPOKO MPOSBH/IACH B

Tab6po-IMOpUTax, COAEPIKAMIUX KAaJbLUT-KBAPL-XJIOPHTOBYIO 30JI0TOHOCHYIO
MuHepanus3auuio. Kap6oHaTel (KaJbGHT W peXke aHKEPHT) OOBIYHO pasBH-
BawTCA MO IJIarHOKJaszaM H TEMHOLUBETHbIM MHHEDaJaM MHOPOJbl, MEeCTaMH
MOYTH HAlleJI0 MX 3aMellasi, H CcOJepXkKaT TOJIbKO B KayecTBe IPHMECH XJO-
pur, cepunut, aab6ut u nupur. [To xapakrepy cBoero mposBjexus. KapG6o-
HaTu3anua HpubauxaeTcss K mnpoueccy Oepe3auTH3aUMd, W, YUHTHIBasg TO,
YTG OHA 3aBeplliaeT THAPOTEPMaJbHBI NpoLecCc Ha PYAHOM IMoJe, MOXKHO
TosiaraTh O TeMIepaTypax IMPOTCKaHHs HA3BAaHHOro mnpoliecca B Npejpenax
180—220°C.

KpoMe HasBaHHBIX NPOLECCOB THAPOTEPMAJILHOrO MHHEpasoo0pasoBa-
HH5i HAa PYAHOM TI0Jie YCTAHOBJIEHEl PONYKTH albOUTH3alMH, SIHIOTH3alHH
M XJOPHMTH34lWH PYy/AOBMEINAOLKX NOPoA. IDTH NPOIecCHl, OJHAKO, NOJY-
UK KpallHe CKPOMHOe pa3BHTHe H NMO3TOMY 3Jech 0C060 He paccMaTpu-
Baw0Tcs. )

B sakJiwouende caeiyeT yKas3aTb, YTO OTMEYEHHBIE THIIB MHAPOTEpMaJb-
HO KH3MEHEHHBIX IMOPOJ MOTYT ObITb MCHNOJAL30OBAHBI MPH MOHCKAX ONpeJelIeH-

HOI'0 THNA 30JI0TOTO OpYJAeHEeHHs] KaK B ONHCbIBA€MOM paioHe, TaK H B APY-

TEX 3O0JIOTOHOCHBIX TJOWIAAfX, CXOAHBIX TO T€OJOTO-CTPYKTYpHO#A ofcra-
HOBKe.
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