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Mazaoaft 

CTaTbR nocTynuAa 8 peaaK~uro 
20 Rft8apJ! 1969 z. 

Y.lU< 550.89 

A. r. JI.ABblJI.ljEHK:O E. E. J1HCHLI.HHA, r. H. 6E3PYK:OB, 
C. C. rOPOXOB 

MHHEPAn006PA30BAHHE 
8 KHM6EPnHTAX B 3KCnEPHMEHTAnbHbiX YCnOBH5IX 

BblCOKIiX )J,ABnEHIHt II TEMnEPATYP 

3~C'rrepHMeHTaJIbHbIe I1'CCJIe}l.OBaHI15I nepeKpIiCTaJIJIH3aUl1l1 KIiM6epJIlt-

TOB l1 CJIaralOIIJ.l1X l1X MI1HepaJIOB B YCJIOBl15IX BbICOKl1X }l.aBJIeH'l111 l1 TeMrre

paTYp MorYT crroc06CTBOBaTb pellIeHHlO rrp06JIeMbI cTa}l.l111HocTIi MIiHepa

JI006pa30BaHl15I B Kl1M6epJIl1TaX, a TaK)j{e YCTaHOBl1Tb BepOl1l'Hble rrapaMeT

pbI ~pl1CTaJIJIl13aUl1l1 Tex l1JIl1 HHbIX Ml1HepaJIOB H, B 4aCT.HOCTIi, aJIMa3a. 

KaK rrpaBHJIO, KIiM6epmlTbI xapaKTepH3YlOTC5I l1HTeHCJ1BHbIMl1 BTOpIi4HblMH 

113MeHemUlMIi MIiHepaJIbHOrO Ii XIiMI14eCKOro COCTaBa B pe3YJIbTaTe HH3-

KOTeMlrrepaTYP'HbIX n OCTMarMaTIl4eCKHX MeTaCOMaTH4eCKIiX rrpoueCCOB. 

B CB5I311 C 3Tl1M .YCTaHOBJIeHIie rre p Bl14HOrO COCTaBa KI1M6epJII1TOB MO)j{eT 

6bITb ocymeCTBJIeHO IHa OCHOBe KOMrrJIeKCHOro, BceCTo.pOHHero Y4eTa Bcei'!: 

I1'CTOPI1'I1 CTaHOBJIeHIi5I KIiM6epJIHTOBbIX rropo}l. C np,I1BJIe4eHIIeM }l.aBHbIX 

9KC'nepHMeHTOB. 

B Ka4eCTBe 0I6beKTa }l.JIl1 MCCJIe}l.oBaHI111 MCrrOJIb30BaJICl1 KUM6epJIIiT 

Tpy6lUI «Ml1p», COCTO~mI1H 113 OCHOB<HOM ueMeHTl1pymeH Ma,CCbl C rrop.q)J1-

POBJ1}l.HbIMI1 BbI}l.eJIeHI15I'MH (}l.0 20-3,0%) OKP)"fJIOI1 cpo,PMbl pa3MepoM OT 

1-2 MM }l.0 5 MM, pe}l.KO 10 MM, 3aMeIIJ.eHHbIMH ce,prrea'ITI1HOM, HIHOr}l.a B 3Ha

lIMTe,TIbHOM CTerreHl1 (}l.0 95 %), KaJIbUHTOM. BCTpellalOIIJ.HeC5I peJIIiKTOBble 

Bbl}l.eJIeHI15I 'OJII1BHHa cpe}l.H ceprreHTHJHa 11 KaJIbUHTa, xapaKTep BTO.pH4HbLX 

9 reonorHH H reodlH3HKa N~ 1 l2Q 



K3MeHeHl.fl1, a TaK2Ke ¢opMa Bbl)1.eJIeHH5I n03BOJI5IIOT YTBep2K)1.aTb, 'ITO nep
BOHa'laJIbHO 3TH nopqlHpOB'H)1.Hble BKpanJIeHHH'KH 6blJIH npe)1.CTaBJIeHbl OJIH

BH'HOM. MeHee 10% 1l0p<pHPOBH)1.HbIX 06pa30BaHHR npe)1.cTaBJIeHO nHpo

nOM, KaK npaBHJIO, 3aKJIIO'IeHHbIM B KeJIH<pHTOBYIO 060JIO'lKY, CJI02KeHHYIO 
XJIOPHTOM H, B03M02KHO, HJIbMe.HHTOM. 

OCHOBHa51 Macca COCTOHT H3 TOHK03epHHCToro alrperaTa 3epeH -cepneH

THlHa, KaJIbll.HTa, PY)1.HblX MHHepaJIOB. 

XHMH'lJeCKHR COCTaB KHM,6epJIHTa llpHBe)1.eH B Ta6JI. I. 

KOMnOHeH-
Tbi Bec. " 

SI02 28,06 
TI02 1,15 
A120 a 3,15 
Fe20a 5,98 
feO 2,59 
MnO 0,13 
MgO 25,48 
CaO 12,56 
H2O- 1,54 
H2O+ 10,61 
n.n.n. 8,47 

CYMMa 199,721 

f{OJII1'leCTBeHHble 

COOTHOmeHI1!1 
MI1HepaJlOB, % 

Monc-
KYJllIp. 
KOJlH'I. 

467 
15 
30 
37 
36 
2 

632 
224 
85 

556 
193 

MOJlCKYJIlIPHOC KOJlH'ICCTBO KONnOIiCHTOB, 
npHXOJllllUHXClI Ha 

<!JOPCTC- KaJlb- nH- THTaHO-
JlHOnCIIJl pHT L\IIT pon MarHC-

THT 

172 250 - 45 -
- - - - 15 
- - - 30 -
- - - - 36 
- - - - 36 
- - - - -
86 500 - 45 -
86 - 178 - -
- - . - - -
-

I 
- - t 

- -
- - 178 - -

\348 1750 13561120 1 87 

21,0 45,2 21,47,2 5,2 
23,9 51,6 24,5 
31,7 68,3 

OCTa-
TOK 

-
-
-

1 
-

2 
1 

-
85 

556 
15 

AHaJlHTHK H. ChI'IKOBa (HfEM AH CCCP) . 

COOTllOwe-
HIiC KONno-

HeHTOB 
38 Bbl4eTOM 

KaJlbL\HTa 
H BOJlbl 

40,61 
1.66 
4,56 
8,66 
3,75 
0,19 

36,87 
3,70 
- , 
-
-

1
100

•
00 I 

Ta6JIHlla I 

4HCJJOBble XtfaKTepnc-
TIIKH, no A. • 3aBapHL\- ' 

KOMY 

KIIM6epJlHT rop9YHIIT 

s=37,9 38,4 
b=59,6 60,1 
c=2,4 1,5 

c'=1,9 2,6 
m'=83,5 86,9 
/'=14,6 10.5, 
Q=-26,5 -24,7 

'f'=9,8 4,9 
t=3,1 0,3 

TOIHKO HCTepTblR MaTepHaJI KHM6epJIHTa B npHcYTcTBHH BO)1.bI 6blJl' 

nO)1.BeprHYT B03)l.eHCTBHIO BblCOKHX TeMIIe.p aTYP ()1.0 1400-1500° C) np" 
)1.aBJIeHHHX 10,25 K6ap Ha YCTa'HOBKe BbltCOKOro )l.aBJIeHHH (EyTy30B H )1.p., 

1967). B npOll.eCce OnbITa npOH3Bo)1.HJIan Bbl)1.ep2KKa B Te'lJeHHe 5 MUIi npa 

TeMnepaType nJIaBJIeHH5I HJI'H 6JIH3KOR K HeR, 3aTeM B Te'leHHe 25-30.MUH. 
Me)1.JleHHOe CHH2KeHHe TeMnepaTypbl )1.0 3a)1.a'HHOR C nocJIe)1.YIOlll.eR 3a

KaJIKoR. 

B pe3YJIbTaTe 3KcnepHMeHToB npH TeMnepaTypax HH2Ke TeMnepaTy,pbl 

IIJIaBJIeHH5I nopo)1.bI YCTalHaBJIHBaeTCH 06pa30BaHHe 3a ClJ:eT HCXO)1.HOrO KHM-

6epJlHTa CJle)1.YIOlll.HX 'IeTbIpex IMHHepa,TIOB: <popcTepHTa, )1.HOnCH)1.a, KaJIb

UHTa, THTaHOMaPHel'HTa (Ta6JI. 2). ITPH P=25 K6ap B03M02KHO rrpHcYTcT

BHe IIHporra. OIITH'leCKHe xa.paKTepJ1lCTHKH' <p0pCTeprlTa: N g' = 1,679, 
Np'=1,655, 2 ~'Ng =86-88° (PH-c. 1); )1.HOrrCH)1.a: Ng'=1,699-1,703, 
Np' = 1,665-1,679, Ng' - Np'=0,021-0,032, 2 VNg =56-57°, cNg= 
= 37-38° (pHC. 2), pe3YJlbTaTbI peHTreHocTpYKTypHoro a:HaJIH3a rrpHBe)1.e

HbI B Ta6Jl. 3. ITepeClJ:eT HCXO)1.HOrO XHMHlJ:eCKOrO COCTaBa KHM6epJI'HTa Ha 

)1.aIHHblH MHHepaJIbHbIH COCTaB - B Ta6JI. 1. OCTaT,oK rrpe)1.CTaBJlHeT 'C060H 

B OOHOBHOM BO)1.y. 
ITOJIYlJ:e:HHbIH M.HJHe.paJIbHbIR rrapareHe3Hc xa,paKTepeH )1.JIH KaJIbll.I1¢H

pOB, J1ICTIblTaBIlIHX BbI<COKOTeMrrepaTYPHbIH MeTaMop<p113M [6], 'lTO nO)1.TBep2K-
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