
Ta6JlHua :1 

Pe3YJlbTaTbl peHUeHOCTPYKTypHOro aHaJlH3a HOBOo6pa30BaHHH, nOJlyqeHHblX B OnblTaX 
C KHM6epJlHTaMH 

.lluonCIfIl. o6p. ,'hanoH IlIfOnClflla rpaHaT, o6p • .1'.. 506 
9T3nOllbl rpaHaTa [4] 

M522 2-L656 [8] 
M 

nllpon an bMalf)1HH 

n. n. 

I I I I I I «In I «In I aln I aln I «In 

I 

I 2 3,6 3,41 20 5 (3,3) 2 (3,15) 2 (3,17) 
2 3 3,3 3,33 20 8 2,84 7 (2 857) 6 2,873 
3 6 3,22 3,26 50 10 2,55 10 2 556 10 2,570 
4 10 2,98 3,00 100 2 2.43 4 2.437 3 2,451 
5 5 2,92 2,91 30 3 2,33 4 2,333 4 2,346 
6 4 2,88 -....:.. 4 2 ,24 4 2,241 4 2,254 
7 1 2 .81 3 2,08 4 2,087 4 2,098 
8 2 2,76 4 1. 85 7 1,854 7 l,R65 
9 5 2,55 2,57 20 2 1,69 6 1,685 4 1,695 

10 9 2,50 2.52 100 3 1.65 6 1,650 7 1,659 
11 1 2 ,28 2,30 20 7 1,59 9 1,585 9 1,594 
]2 5 2,14 2,13 50 9 1,53 10 1,527 10 1,536 
13 4 2,04 2,04 30 3 1,43 6 1,429 7 1,437 
14 1 2, 00 2,01 30 2 1,36 3 1,347 3 1,355 
15 3 1,82 1.83 40 2 1,29 8 1,278 8 1,285 
16 1 1,78 4 1,255 9 1,247 9 1,254 
17 7 1,75 1,74 70 2 1.219 6 1,218 6 1,285 
]8 5 l,n5 1.66 20 2 I, 162 6 1,155 6 1 . 161 
19 9 1,62 l, b2 100 5 1,049 10 1,061 10 1 ,067 
20 2 1,55 4 J ,049 10 1,043 10 I,O~9 
21 2 1,54 1.52 30 4 1,01 8 9 1,0102 9 1,0158 
22 2 1.49 1,50 30 5 0,9.13 
23 2 1,47 5 0,858 
24 9 1,41 1,42 90 
25 3 1.40 
26 3 1,32 1,32 80 ao rpaHara=ll,49±O,03A 
27 3 1,31 
28 4 1.28 1,28 70 
29 2 1, 25 1 .26 70 (H3 JlHHHH 11--23) 
30 4 1,24 1,24 30 
31 8 1.07 1,07 100 
32 5 1.06 
33 5 1,06 1,06 30 
34 3 1,05 
35 1 1.04 
36 3 1,03 
37 4 1,01 

n pH M e'l a H If e. C'beMKa npOlt3BO)l.HJlaCb n KaME'pe PKA )l.HaMeTpoM 57,3 MM C o(ipa3uoB )l.lla
MeTpOM 0,5 MAl; )l.HOnCH)I. - Ha JKeneSHOM HeOT<\JHJlbTpOBaHHOM HSJlY'IeHHH; rpaHaT - Ha MC)l.HOM, C HU
KeJle3b1M <\JHJlbTpOM. napaMeTp aD Bbi'lHCJlen no HeCKOJlbKH M JlHHHIIM B 06J1aCTH yrJloB e~45-60°. 

B o6pasuax KHM6epmITa, H,CrrblTaBlUHX rrJIaBJIeHHe (T> 1300-14000 
C) 

H Me,n:JIeHl-iOe OXJIa)K,n:eume, Ha6Jl1o,n:aeTC5I 06paSOBaHHe B 'CTeKJIe Kpym'HbIX 

(,n:·o 0,5 X 5 MM) XOPOIllO 06paSOBaJiHbIX lUeCTOBaTblX KpH·CTaJIJIOB <pop'CTe

pHTa (N g' = 1,688; N p' = 1,659) . .upyrHx MHHepaJIbHbIX <pas He YCTaHaBJIH

BaeTC5I, tITO OTBetIaeT ,n:aH'HbIM ,n:'HarpaMMbI llJIaBKOCTH COOTBeTCTBYIOIII.erO 

COCTaBa. IlpoeKuH5I XHMHtIeCKo:ro COCTaBa HCCJIe,n:yeMOl'O KHM6epJIHTa IHa 

,n:HarpaM'MY llJIaBKOCTH 'CHCTeMbI CaO - Si02 - MgO {7] llOKa3bIBaeT, tITO 

qHiry,paTHBHa5I TOtIKa pacrrOJIaraeTCH B 'ilOJIe <Q:)OpCTepHTa Ha 3lHatIHTeJIb

HOM y,n:aJIeHHH OT rrOJIH rrHpOKCelHOB (pRC. 4). CJIe,n:oBaTeJIbHO, ,n:HorrCH,n: Mor 

6bI, OtIeBH,n:HO, o6pa30BaTbC5I TOJIbKO B cJIytIae IIOJIHOH IHJIH rrOtITH IIOJIHOH 

pacKpHCTaJIJIH3aUKH paCrrJIaBa. 
<l>,opMa KpHCTaJIJIOB BHOBb o6pa30BaHHblx MHiHepaJIOB B 31HatIHTeJIbHOH 

Mepe orrpe,n:eJIHeTC5I TeMIIepaTypHblM pe)KHMoM. B cJIytIae KpHCTaJIJIH3aUHH 
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B YCJlOBIUI.X 6bllCTpOrO CHIDKeHH5I. TeMrre,paTYP/;>1 .u.a)Ke <pOpCTepHT o6pa3yeT
C5I. B BH.u.e pe3KO YJVIHHeHHblX IlIeCTOBaTbIX HJI'H .lLJlHHHO-rrpH3MaTHtIeCKHX 

KpHCTaJlJlOB. 3TH <pOPMbI XapaKTepHbI )J.JlH MHlHepaJlOB, KpHCTaJlJlH3YIOllI,HX

C5I. B YCJlOBHHX 3IHatIffTeJlbHOrO lIlepeCbIllI,e<HH5I. [5]. Y)J.JlHHeHlHble KpHCTaJlJlbI 11 

Si0
2 

HX arperaTbI opHeHTHpoBaHbI B HarrpaBJleHHH 

TeMrrepaTypHoro rpa)J.HeHTa. CJle.lLOBaTeJlbHO, 

YCJlOBHeM 06pa30BaHHH Y.lLJlHHeHHbIX <pOPM 
KpHCTaJlJlOB HBJlHeTCH HaJlHtIHe SHatIHTeJlb

HbIX TeMrrepaTypHbIX rpa)J.HeHTOB H OTHOCH

TeJlbHO 6blcTpoe CHH)KeHHe TeMrrepaTypbI (rrpH 

3TOM rrpOHCXO.lLHT SaKaJlKa). IlpH KpHCTaJl

JlH3alI,HH B YCJlOBHHX Me.u.JleHHOrO CHH)KeHHH 

TeMrrepaTypbl HJlH HeKoTopoH BbI)J.ep>KKH npH 

TeMrrepaType KpHCTaJlJlHSalI,HH 06pa3YIOllI,He

CH MHHepaJlbI HMeIOT H30MeTpHtIHble KpHCTaJl

JlOrpa<pHtIeCKIfe <pOpMb!' 

+nupon,MiJ2Hemum 

I/Jop 

MgO 

Puc. 3 . .ll.lIarpaMMa COCTaR - na
pareHe311C ,nJIH MIIHepaJIbHblX HO
Bo06pa30BaHIIH, B03HHKWIIX npH 
nepeKp"CTaJIJIII3au"" KIIM6epJIH
Ta B YCJlOBliSlX BbiCOKHX ,naBJIe
HHA H TeMnepaTYp. (I - TO'lKa 
IIcxo,nHoro COCTaBa KHM6epJIIITa, 
II - TO'lKa COCTaBa KHM6epJIIITa 

sa BblqeTOM KaJIbUHTa). 

Il pOBe)J.eHHoe 3KcrrepHMeHTaJlbHOe HSYtIe,

HHe HBJleHHH MHHepaJloo6paSoBaHHH B KHM-

6epmITax B YCJlOBHHX BbICOKHX TeMnepaTYP H 

.u.aBJleHHII rr03BOJlHeT C.lLeJlaTb HeKoTopble Bbl

BO)J.bI OTHOCHTeJlbHO YCJlOBHH npHpO)J.Horo 06-

paSOBaHHH KHM6epJlHToB. 

BJlH30CTb paCCtIHTaHHOro npH6J1H)KeHHO

TO COCTaBa nepBHtIHOH MarMaTHQeCKOH KHM6epJlHTOBOH rrOpO.lLbI K cocTasy 

rpaHaTOBOrO nepH.lLOTHTa, nO-BH)J.HMOMY, MO)KeT YKaSbIBaTb Ha reHeTH

qeCKYIO CBH3b 3THX nopO.lL. CBoe06paSHe COCTaBa KHM6epJlHTOBbIX nOpO.lL. 

OqeBH.lLHO, B SHatI}fTeJlbHOH Mepe 06YC.nOBJlHBaeTCH HaJlO)KeHHbIMH np0lI,eC-

Kp!'cfTI(]AJlu'leC
KlJU pacmtJOp 

COO·SW
2

,L.It_C_OS.-;rr-_ 
50 

Puc. 4. qacTb ,nHarpaMMbI SIOr-MgO-CaO, no OC60PHY [7], 
e npoeKUHeA COCTaBa KHW6epJIHTa. HCnOJIb30BaHHoro B 9Kcne

pHMeHTax. 

caMH MeTaCOMaTosa C CYllI,eCTBeHHbIM rrpHBHOCOM CaO, CO2, H20 H, Bep05l.T

HO, llI,eJlOtIeH. 06pa30BaHHe rpaHaTCO.lLep)KallI,I1X pa3HOCTeH KHM6epJlHTOS 

MO>KeT 6blTb OTtIaCTI1 CBHsaHO C aCCHMHJl5I.1I,HeH YJlbTpaOCHOBHOH MarMOH 

60raTbIX rJlHH03eMOM MeTaMOp<pHtIeCKHX nOpO.lL Ha paHHHX CTa)J.H5I.X <pOp

MHpOBaHH5I. KHM6epmfTOBbIX TeJI . 
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