HU3BECTHUH
TOMCKOI'o OPAEHA TPYZOBOTO KPACHOI'O 3HAMEHH [NTOJIMTEXHHUYECKOI O

HUHCTHUTYTA um. C. M. KUPOBA
Tom 167 1667

OCOBEHHOCTH PACNPEAEJIEHHS AKULECCOPHOI'O LLUPKOHA
B FPAHHTAX MOXHATYXHHCKOrO MACCHBA
(PYOHBIN AJITAH)

T. U. TIOJIYOKTOBA

(ITpenctaBnena npod. A. M. Ky3bMHHBIM)

Kak u3BecTHO, HUPKOH OTHOCHTCA K HauboJee pacnpOCTPaHEHHBLIM akK-
1LeCCOPHBIM MHHEepaJoM HHTPY3UBHHIX NOPOMA, HANpUMep, IPaHuToB [2, 4, 6,7],
H HaxXxOJHT IIHPOKOe NpHMeHeHHe 1/ pelleHusa psaaa ClelHajJbHblX BONIPOCOB
merpoJioTHd u reoxumuu [5, 8]. PesyabraTel paboT MHOTHX HccjaenoBaTeNeil
NOKa3bIBaIOT, 4T0 Mopdosorniyeckie, XUMHUeCKHe OCOOEHHOCTH 3TOr0 MHHE-
paja oTpaxarT (H3HKO-XHMHUECKHEe ycJjaoBHs GOPMUPOBAHUS TOPHOH MOPO-
aut [7]. B npenpsaraemoii cratbe NPUBOASITCS JAHHBlE O XAapaKTepe pacrnpe-
NeJIeHHs aKLecCOPHOro HHPKOHA B rpaHutax MoXxHaTyXHHCKOro MaccHuBa.
Ocoboe BHUMaHHe yaeasieTcss pasMepy M MOpPHOTOrHUECKHM OCOBEHHOCTAM
KPHCTAJJIOB, B UACTHOCTH, OTHOHIEHHIO HX JJUHBI K HIHDHHE,

MoxHaTyXHHCKHII MacCHB pacnoJsioXeH B CeBepo-3amaiHoil yacTH Pyn-
ioro Aarasi Ha p. ¥Y0e, npaBoM mnpHuroke p. MpThia, u npeacrasiaser coboit
ACHMMETPHUUHbIl JakKoJuT. Bospact nayrona nepmckuit. OCHOBHOe moJe
HHTPY3UBHOI'O TeJla CJIO0XKCHO KPYNHO3CPHUCTHIMH NOPGHPOBHMAHBIMU TPaHU-
TaMH.

[lopdHpoBLie BbiaeJeHHs NPeACTaBAEHb MUKPOKAMHOM H NIArHOK/JIa30M.
BxpanienHukd MUKDPOKJINHA pacnpeneseHbl B rpaHutax HepaBHoMepHo. Ko-
JudectBo uX H3meHnsercss ot 50 go 200 Ha 1 42 mopoabl, pazMepn BaAPbUPYIOT
B npegeaax 3 X 1,5—10 X4 cu? KpynHble KpucTaaibl MAKPOKJAUHA B IHIO-
KOHTAKTOBOM foJioce MHTPY3HBA HeCYT CJeldbl 3aMeTHOH Kopposuu: pebpa
rpaHed 3asyoOpeHbl, 3epHa Kax NpaBHJa0, pasOUTbl TpPelUIMHKAMH, O KO-
TOpLIM pasBuBaetca 6uoTuT. Hepenxo BcTpeuaiorcss MHAMBHABL, CHBOWHHKO-
aHHble MO KapJacbaackoMmy 3akony. IlopdupoBbie Bbinenesis mjardokaasi
BCTpPeyaroTcss B TabJauTyaThIX KpHcTaaaax pasmepom 2X5—-0,8X25 cum.
CoctaB ero OTBeYaeT OJUTOKJA3y, aHIEe3HH-OJHIOKJ/Aa3Y.

OcHoBHasi Macca IPaHUTOB COCTOHT M3 [JarvoK/iasa, KaJn-HaTPGBBIX
[TOJIeBBIX IINMATOB, KBaPLa, OMOTHTA, aKLUECCOPHBIX H BTOPHYHEBIX. [lnarnoknas
pacnpejiejied B NOpPOJe HEDABHOMEPHO, KOJHYECTBO €ro B HHTPY3HBe KoJed-
qaercs Bupenenax 4—28Y% (puc. 1, a), cpennee cogepxanue cocran.asier 169 .
B 3HIOKOHTaKTOBO# 30HEe MAaCCHBA KOJHUYECTBO MJATHOKIA3a VBEJHUMBAETCS
1 u3Mensiercs B npefenax 4-—45% (puc. 1, 6), cpennee comepKande ero
B TpanuTax sujpokontakra — 20%. Murepan nposasasierca B ¢dopMe KOPOTKO-
NpPHU3MATHYECKHX, TA0JUTUATBIX HHIHBUAOB pa3mepoM oT 2 10 5 ms. Q6biuHbl
MOJMIUCUHTeTHUeCKHe ABOWHMKH. CocTar nJaarnoksaasza usMmensiercss ot Ne 18
10 Ne 38. KaaumunaTsl MPUCYTCTBYIOT B BHAE pelieryartoil, csabo pemierda-
1Ol ¥ HepeweTyaTod MOAM(PHKALHY MUKPOKAHHEA. KOJHUECTBO €ro B MaccHBe
BapbHpyer B npeaeaax ot 5 go 32% (puc. 1, a), B sng0KOHTaKTE — 5—38Y)
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{puc. 1, 6), Cpennee coaep:KaHue MUHepaJa B TPaHUTAX HHTPY3HBA COCTAB-
aser 34%, B 3HAOKOHTaKTe moHHKaeTcs o 28%. 3epHa kajaummnara ananio-
TpuoMop¢HOii dopmel, pasmep ux 1,6—5,5 mm. Cojmepxanue XBapla B fo-
poae koJsebaerca ot 20 go 70% (puc. I, a); no nepudepun WHTPy3HBa mpe-
jieJl KojiebDaHHs KOJIMYyeCTBa KpeMHe3eMa B [PAHUTE OHM2KAETCS U COCTaB/s-
e1 356—60% (puc. 1, 6). [IpucyrcrByer KBapl B OKPYIVIBIX, KCEHOMODQHDBIX
3€pHAaX, a TakXe B BUAe HAHOMOP(QHbIX MONKUJHTOBHX BK/JIOUYEHHH B MHKPO-
KJIHHe H 1yaruokaasze. Koauuectso 6MOTHTA MO BCedl IMIOLLAAH HHTPY3UBHOTO
Tesia BBiAEp:KaHo W cocrasiser 5—10%, aumb B oxHO#l Touke (23) mocTu-
raer 209 (puc. 1, a, 6). IlposiBaseTrca MuHepan B BHAe MJACTHHYATHIX
1l yemyHyaTbix 3eped TeMHoOyporo uBera. [Ineoxpousm CHIBHBIH OT COJO-
MeHHO-KeqTelX 1o N, 1o KpacHo-6ypeix ToHoB 1o N , . Ofmas xemae3uc-
TOoCTh GHOTHTA BapbupyeT oT 48 1o 80Y%, nqocTHras MHHHMaJAbLHOTO 3HAYEHHs
B TPaHUTaX H3 KOHTAKTa ¢ BMEUlAUUMH NOPoAaMH. BTopuuHblie MHHEpAJb!
IPeICTaBJEHbl HUJMTOM, CEPHUIIMTOM, pAa3BUBAIOHIUMHUCS IO IJarHOKJAa3y,
1 MYCKOBUTOM, 3aMelllaloluM OHOTHT.

Matepuan an1s1 H3yueHMs] aKIECCOPHBIX MHHepasoB OB TIOJAYYCH H3
npob BecoM 2,5 K2, KOTOpble OTOUpPAANCh [0 ONpefeeHHbIM TeOXUMHUYECKUM
npodunsiMm ¢ paccTosHueM Mexay Toukamu 500 s, B 3HZOKOHTAKTOBOH yacTH
uHTpy3uBa — uepe3z 100 m B HampaBJeHUM yAajeHHS] OT KOHTAKTa C BMe-
MAKUIEMU TOPOAAMH K LeHTpy HHTpy3uBa. O6paborka npod NpoBOAMIACD
110 OOIIENPHHATON CXeMe.

LlupkoH, onun M3 Haubosee pacHpOCTPAHEHHBIX AKIIECCOPHBIX MHUHepa-
J0B H3yuaeMbIX FDaHMTOB, XapakKTepu3yeTcs BecbMa OOJbILOH HepaBHOMEp-
HOCTBIO pacnpejfeneHus, KotTopasg OCOOEHHO YETKO BBIpaXKe€Ha B LEHTPaJb-
1H0H yacTu HHTpy3uBa (puc. 1, a, 6). Tak, paszHHIa MeX1y MaKCHMaJbHbIM
Il MHHHMAaJIbHBbIM KOJHYECTBOM ONUCHIBAEMOr0 MHHEpPasaa B MacCHBE COCTaB-
sseT 827 r/t, B SHAOKOHTaKTOBOH 30He — 556 r/T. CpeqHee apupmerHueckoe
collep:KaHHe LUPKOHA B IleHTpe HMHTPY3HBa Bhlille, 4eM 10 nepHdepHH U COo-
craBaseT coorsBerctBeHHo 3116 r/r u 190 r/r. Kosdouuuenr Bapuanui,
onpe/e/sIOIMHMA OTKIOHEHHe COAEDKAHUS MuHepasa OT CpefHero apudme-
THYECKOr0, B I'PAHUTAX IEHTPAJLION 30HBI MACCHBA HHIKE, UYeM 3HJOKOH-
TAKTOBOH W paBeH cooTBeTcTBetiHo C,18 u 0,3%.

B rpamurax ycTaHoBZeHO 15 MophoJsOrMUecKUX THIIOB KPHCTAMA0B LHUP-
KOHA, M2 HUX Yallle BCTPEYAIOTCA MHOrorpaHaukd 8-ro, 9-ro, 10-ro, 1l-ro,
12-ro THOOB* OQHAKO NPEHMYIIECTBEHHBIM DAaCOpOCTpaHeHHeM NOJb3YeTcs
8-i1 KpucTaanorpaduyeckuit tun (puc. 2), ocobeHno-
CTSIM paclpejesieHHs KOTOPOro W JaeTcsd MoaApoOHas
XapaKTepUCTHKA.

Kpucraanp nupkona 8-ro Mop®doa0THUECKOTO TH-
Na XapakTepHU3yIOTCH XOPOUIO PasBUTHIMH TPAHSAMH
{100} u {110}. C'panu dpopmut {311} pesko acumMMmeTpHy-
Hbl, HEPABHOBEJUKH H HaOJI04aloTCH, Kak MpaBHJIo,
B HeroJsiHoM yHcde. 1o xapakTepy OKpacKH BbIIEJSAIOT-
cs1 OECLBETHbIE, PO30BBIE, IKEJNThle M KPacHO-Gypbie
IHPKOHBI,

BecuBeTHble MHAMBUAL paclpeseJeHsl B MacCHBe Puc. 2. BocbMoil
HePaBHOMEDHO, YaCTOTA BCTPEUH MX B MPoGax MeHseT- KpHCTaLI0MOpdO-
cst oT 42 no 78% (puc. 3, a); B 3HAOKOHTAKTOBOH 30HE A0t HNECKHHE  THI
HHTPY3HBA KOJHUYECTBO GECHBETHLIX IHPKOHOB YBENH- 2"?{‘100}’}3“;{{11??%’
YHBAETCS N0 MEpe YAAJEHHS OT KOHTAKTa ¢ BMELLalo- voEny.

LUEMMH MOPOAaMH K LUEHTPY Tesa (puc. 3, 6). [ToBepx-
HOCTh TPaHeil KPUCTANJOB rJajkas, Oaecrdawmas, pebpa IpPsIMOJHHEHHE.
OtjenbHbIe HHAMBHABL TIEPENOIHEHbl BKJAIOUEHHAMH, CPEJIH KOTOPBIX Ompeje-

* HoMep Tuma jaetcs B COOTBETCTBHH ¢ Tabauuell THOOMOPQHH KPUCTANIOB LHUPKO-

Ha B. A. Epwmosaera [3].
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JIHHl OKpYIJible Tra30Bble, OKDYIJI0-BHITAHYTOH (OPMBI Ta30BO-XKHAKHE,
4 TakXe 3epHa UHPKOHA, GHOTUTA U HIbMEHMTA. DOJMBIIMHCTBO OeCHBETHBIX
KPHCTaJ/JIOB IIHPKOHA 3CHAJbHBI, W 4YHCAO 30H HHOrAa jocruraer 12.
AGconoTHBIE pa3Mepbl MHOTOTPAHHMKOB LUPKOHA KaK LEHTDPAJbHOH, TaK H
SHJIOKOHTAKTOBOH yacTH MaccuBa BapbupyioT B npepenax T 0,090,003 s
o 0,4X0,1 mm. Cpegnue pasmepbl — oT 0,150,056 mm 10 0,263<0,08 .
Benuyuna MakcUMaJbHOTO YAJHHEHHS, T. €. OTHOIIEHHe AJHHBI KPHUCTadNda
K ero HpHHe, HENOCTOSHHA H H3MeHsieTcsl OT 3,2 10 5,4; B 3HIOKOHTAKTOBOIl
YacTy UHTPY3UBa Tpejesbl KojedaHusl yBEJIUUUBAIOTCS U COCTaBJASAIOT 3,5—7.
MunumagnbHoe YIJIHHEHHe KPUCTAJNJIOB IHPKOHA B MAacCUBe MOCTOSIHHO H paB-
HO 2. CpenHee OTHOUICHHE JJIMHBI MHOTOTPAHHHKA K €ro IHPHHE B TPAHHTAX
IeHTPAJIbHOM 4aCTH HHTPY3HBa M MO nepudepuu H3MeHsercda ot 2,5 no 3,5,
puyeM KoJsieGaHHUA OTHOUICHUA OOYCJAOBJAEHH! IJaBHbIM 06pasoM BapbHpo-
BaHHEM MaKCHMaJbHOroO yJJHHeHus (puc. 4, a, 6).

Po3oBbie XKpUCTadabpl LUPKOHA BCTPeueHH He BO BceX mnpobax. Bwiuiu-
cJAeHHAast 4acToTa BCTpeud UX B HHTPY3uBe KoJebJjercs B npegenax 3—17%,
B SHAOKOHTAKTOBOHl UaCTH MaCCUBA KOHEUHBIH Ipejfes 4acTOThl BCTPeUH yBe-
aunuuBaerca no 29% (puc. 3, a, 6). AGcoioTHble pasMepbl PO30BLIX HHIH-
sunoB usmensored or 0,2X0,06 mm no 0,4<0,1 mm, cpennee —ot 0,13X0,04
70 0,32X0,10 mm. OTHOLIEHUS JJIHHBI KPUCTAJJAOB K MX LIHDHHE HENOCTOSH-
HBl B M3MEHAIOTCS B WIMPOKUX Npefenax. Tak, BesnyuHa HaHOOJBIIEro YA H-
HEHHSl KPHCTaJAJ0B B HHTPYy3HBe BapbupyeT oT 2,5 no 8,3; HayMeHbUIEro —
or 1,8 no 8,3; cpeanero — 2,2.—8,3; B KpaeBoii 30He IPAaHUTHOTO TeJa MaKCH-
MaJibHOe YJUIMHeHHe KoJebJgercss oT 2 go 5,4; MuHuMaJbHOoe — OT 2 A0 4.
BennunHa cpeiHero OTHOLIEHWS MIJHMHBI KPHCTAMIa K LIUPHHE H3MEHSETCs
ot 2 no 4,2 (puc. 4, B, T).

Ko/mnyecTBO KeJATHIX KPUCTAJJIOB UHPKOHA B MAacCHBe BapbHPYET OT
5 no 16%, B 5HIOKOHTAKTOBOH 30HE CONEp¥KaHHE WX YMeHbliaeTcs OT 28
10 5% c yaajeHHeM OT KOHTaKTa K LeHTpy Teaa (puc. 3, a, 6). Muororpas-
HHKH XapakTepH3yloTcst caabo pas3sutbiMu rpaHamu {311}, peGpa craaxkeHnt
wiu caa6o Boauuctel. Ha rpansx {110} naGaiogaorcs MHOTOUYHCJECHHbIE HA-
poCcTnl MJAbMeHHTa. AGCOJIOTHBIE pazMepbl MHOTOIPAHHHKOB H3MEHSIIOTCS OT
0,1623<0,04 mm o 0,2163<0,05 mm. MakcuMajbHass BeJIHYHHA YIJIHHEHHS
BapbHpyeT B mpejenax or 2,2 1o 6, MuHaManbHasag — OT 2 10 2,5, B OAHOH H3
TOYEK TIPaHHTHOrO MNJAyToHa nonuxkaercs po 1,2, Cpeanee vannuenue
KoaebJerea oT 2 no 3 (puc. 4, 1), B KpaeBoil 30He MHTPY3HBAa OTHOLIEHHC
HanOosbLIeR NJIHHBI KPHCTA/JAa K IIHPUHE YMEHBIHAETCsl 10 Mepe ylaJeHHH
OT KOHTaKTa ¢ BMELIAOHIMMH NOPOAaMH YU LEHTPaJbHON YaCTH MaccHBa OT
6 mo 4,2; BeMYHHA HAMMEHDbUIETO YAJMHEHHS] KPHCTAJJIOB JOBOJBHO BBHAEP-
»KaHa W cocraBaser 2—2,5; nuIb B OJHOM CJiyyae OHa MHoBblLaeTcs A0 4,2
Cpeanee ynnuHeHHe u3MeHsieTcs B npefenax 2—4,2 (puc. 4, e).

KpacHo-Oypbie UHPXOHBI pacmpeleseHsl B MACCHEE HEPABHOMEPHO
H BCTpeyeHbl He BO BeeX npobax. B KpaeBoil wacTi WHTpPY3HBa KpacHO-6ypbie
HHAWBUIbl OTMEYEHHl B [OBBLIIIEHHOM COAEPXKAaHWH B nNpofe M3 KOHTAKTA
c rpanutamu (8%); B mocJedyOMIHX MPOGax HO Mepe yjAajicHHS OT KPas HH-
TPy3HBa K €ro UEHTPY YaCTOTa BCTPEUd HMX YMEHbINAETCs, 3a HCKIIOUCHHEM
ONHOM MpoObl, HAaXOAsALIEHCS Ha 3HAUYHTENbHOM YAAJEHHH OT KOHTAaKTa
C BMELAIHUMH NMOPoAaMH, B KOTOPOH KOJHMYECTBO 3TOH TEMHOOKpAlIEHHO
Pa3HOCTH LHPKOHA pe3ko Bo3pactaeT jgo 509 (puc. 3, a, 6). OTaHYUTEABHOIT
OCOGEHHOCTBIO KPaCHO-OYPBIX KPHCTANJIOB $iBJSIETCS] CHJIbHAS TPELIMHOBA-
TOCTb, SIMYATOCThb paHeH, 3a3yGpeHHOCTb pebep. AGCOMIOTHBIE pPa3Mephl
KpHcTaanoB uzMensaoores oT 0,80<0,08 um no 0,29<0,07 mm. Cpenass Bemn-
YHHA MHOTrOrpaHHHKOB Konebaercsa ot 0,15)0,06 mm go 0,25X0,07. OtHo-
LIeHHe AJIMHBI KPUCTa/Jla K IUKMpPHRe B MHTPY3HBe Bapbupyer or 1,9 go 3,9,
a B 3HJIOKOHTAKTOBOH ero yactd — ot 2,8 no 4,3.
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ﬂ.ﬂﬂ BBIICHEHHA CBA3H MEXKIAY HaCTOTAMH BCTPEUH 0eCnBETHHIX H OKpa-

IIEHHBIX KPUCTAMJIOB UHUPKOHA 8-ro Mop¢osoruyeckoro Tumna Oblaa Bbi-
yHCJeHa CPeXHAs apudMeTHUeCKassh YAaCTOT BCEX OKPAaleHHbIX Pas3HOCTel
(puc. 3, a, 0). Kak BuaHO M3 rpaduxoB, 4YacTOThl BCTpedd OecCLBETHBIX
I OKpauleHHBIX WHIMBH/O0B HaXo/JsATCs1 B 06paTHOH 3aBHCHMOCTH, T. €. C yBe-
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Puc 4. Bapuanuonnasi guarpaMma yiJHHEHHS KpPHCTaJI0OB LMpKoHa 8-ro Mopdono-

FHYECKOrc THIIa B rpaHHTax MOXHATYXHHCKOTG MacchuBa. JleBble AHarpaMMel — JJis

HEeHTPAaJbHON YaCTH HHTPY3HBA, MNpaBble — AJAA 3SHIOKOHTAKTOBOH; a, 6 — GecuBer-

Hble; B, I — DO30Bble; 1, € — XKeJThle [HPKOHH. | -— MakcHMaJjbHOe YAJHHEHHE,

2 — MHHHManbHOe, 3 -—cCpelHee; K, 3 — CPeAHAN BeNWYHHA VAJIHHeHUs Aas Gec-

LUBETHLIX H OKpalueHHBIX HUPKOHOB. ([lns auarpamm x — 3 ychaoBHble 00603HaueHUA
ApHBEAEHB Ha pHC. 3)
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JHYEHHEM COJEepKaHHs OeCHBETHBHIX UHPKOHOB yMeHbIIaeTcss KOJHYECTBO
UKpAlUeHHBIX K Ha000POT.

Cpenuss apu(MeTHUeCKAs BelHYHHA YAJUHEHHd BCeX OKPalIeHHbIX pas-
HoCTedl IUPKOHA W OTHOLIEHHe JJHHBI K WHpHHEe OeCUBeTHBIX HHHBHAOB Ha-
XOJASTCH TakxkKe B oOpaTHOH CBA3U: C YMEHbIUeHHeM YIJIMHeHHMS] OecUBEeTHbIX
yBEeJHUUBAETCS BeJMYHHA OKpAllleHHbIX HUPKOHOB (pHC. 4, X, 3).

BoiBoabl

UsnoxenHbifi MaTepras MO3BOJSAET CleJaTh CAELYILHEe BbIBOJDI.

1. MoxHaTyXHHCKasi TPAaHUTHAsi WHTPY3Hsi HMeEET CJOXKHBII Xapakrep
CTAHOBJIEHHSI, O UeM CBHAETEJIbCTBYET HEPABHOMEPHOCTb paclpeleseHUA KAK
MOpOA000PA3YIOLINX, TAK W AKIECCOPHBIX MHHEPaJOB, B UACTHOCTH. HHPKOHA
§-ro mopdoaoruueckoro tuna. Bapuaunu BesnuuH yANIHHEHHSA KPHCTAJIOB

LHPKOHA TaK¥Xe YKasblBalOT HA HEYCTOHYUBOCTL (DU3HKO-XHMHUECKHX YCJO-
BUH Cpefbl.

2. DecuBeTHbie ¥ OKpalleHHbie MHIWBHAbLI LUHPKOHA SIBJASIOTCA pAa3HO-
BpeMeHHbIMH oOpasoBanusiMi. O 4yeM TroOBOPUT YycTaHOBJNEHHad obOpaTHad
CBSI3b MeXJy uactoToll BcTpeud O€CHBETHBIX M OKpaleHHDLIX KPHCTaMIOo3
H Takasi e CBA3b MEXAY HX BEJAUYHHAMH YAJHHCHHSA.
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