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K BOINMPOCY TEHE3UCA OKPYIJIbIX $OPM TUTAHOMATHETHUTA
U3 TPAHUTOB MOXHAT}’XHHCROFO MACCHUBA
(PYOHDbIN AJITAN)

T. K. TIOJIYDKTOBA

(ITpencrasnena npod. A. M. KysbMunbim)

B: quteparype npu onucanum MophOJOTHH KPHCTAJJIOB aKIECCOPHOro
MarHeTHTa B MHTPY3HBHLIX 00PasOBaHUsIX HEPEAKO OTMEUAIOTCsi CKYJbITYp-
Hble TPaHU €ro KPHCTAaJJOB, a Takxke OKpyrawie Gopmsl {2, 3] Onnako ce-
JA€HHH O NMPUPOJe MAarHeTHTOB MOJOOHOro OOGJHKa II0Ka MMEercs Helocra-
Toyno. B. B. JIsxoBuu [3], Hanpumep, CraaxKeHHOCTb peGep U CKYJABNTYPY
rpaHeil oObACHSIET mpolleccoM pacTBopenus kpucramiaa, b. K. JIssos (2]
CBA3BIBAET CKYJBITYPY I'paHeil ¢ MeXaHU3MOM POCTa KpHCTaJ//a.

C 1ne/abio BLISICHEHHsI TeHe3MCa OKPYIVIbIX BbIAEJEHHH THTAHOMAarHeTHTa
aBTOPOM OBIIM M3yY€Hbl BELIECTBEHHBIH COCTaB IpaHUTOB MOXHATYXHHCKOTO
MacCHBa, a TakxKe 0COOEHHOCTH MOP(OJIOTHH M pacnpeejJeHHs B HeM THTA-
HOMAarHETHTA.

MOXHATYXHHCKHH TPAHUTHBIN UHTPY3UB PACIOJIOKEH B CeBepO-3alaiHon
yactu Pyanoro Aartass Ha npaBoGepexkbe p. YObl BOJU3H BIaJeHUS €€
B p. Uptoim. MHTpy3uBHOE Tesno mpeacraBiasieT co0Oil  KPYIHBIH acMMMer-
PHYHBIN JAKKOJUT ¥ 3aJeraer B MHTEHCHBHO' AHMCJAOIMPOBAHHBIX IECYaHO-
CJaHLEBBIX NOPOAAax TaKbIpCKO# CBUTH (D3—C;), KOTOpble B 3K30KOHTAKTO-
BOU 30HE MOJABEPIVICH CHJIBHOMY TepMaJbHOMY MeTaMopuaMy u IpeBpa-
{IleHBI B CJIOIUCThIE .pOTOBUKU. Bo3pact niyToHa nepMcKHH.

[paHuTbl MpEACTaBJSIOT KPYMHO3EPHHUCTYI0 IOP(OHUPOBUIAHYIO MOPOLY.
B nop¢upoBbIX BbiJeJEHHUSX NPHCYTCTBYIOT MHKDOKJHUH C XapaKTePHOH /s
HEero peuIeTKOH W MJIarHoK/JIa3 OJUTOKJIa3-aHAe3MHOBOro cocraBa. Bkpamien-
HHKH TJIaTHOK/J1a3a B KPaeBOil 30He HHTPy3MBa HMHTEHCHBHO CEPUIUTH3HPO-
Banbl. OCHOBHAsi Macca TPAHHUTOB COCTOMT W3 Iaruoknaasa (209%), xauau-
HaTPOBBLIX noJeBbix Inaros (30%), kBapua (44%), 6uorura (5% ), akuec-
copubix (0,2%), Bropuunbix (0,7%). Ilnaruokaas o/JHMrok/aasoBOro cocraBa
nposBJasieTcss B ¢opme KOPOTKONPU3MATHYECKUX, TabJUTYATHIX MHAMBH/IOB
pasmepom 2—5 MM. OGBIYHBI MOJHCHHTETHUYECKHE [ABOHHHMKH. Ka/au-Hatpo-
Bble I10JIeBble IINAaThl BCTPEYAIOTCs B BUIE pelleTdyaroil, caabo peueryatou
MoauduKaluy MHKPOKJIHHA. 3epHa MUHepasaa aJJoTpuoMopdHoit (HOpME,
pasmep ux — 1,56—5,5 mm. KBapi npucyTcTByer B OKPYIVIBIX, KCEHOMOP()HDIX
3epHax pasmepom 0,2 mm —1 cm. Ob6aanaer cnabo BOJHUCTHIM IIOracaHueM.
B KoHTakTe ¢ BMEILAIOUUMHU IOPOJAMHU B MOPOAe NOABJIAETCS JBe OTYET/IH-
BO BbIpaKeHHbIE TCHEpalMu KBapua. buoTut npucyrcTsyer B BHJe NJIACTHH-
yaThiX 3epeH OypoBoro upera. Ilieoxpan3m CHABHBIH: OT COJTOMEHHO-XKeJ-
Teix Mo Np mo 4epHO-Oypeix TOHOB 1o Ng. O6mas Kene3ucTocTb MHHe-
para—65%.
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J1s1 M3yueHUs1 aKIeCCOPHbIX MHHEpAaJOB, B 4aCTHOCTH, THTAHOMAarHeTHu-
Ta, U3 TPAHUTOB OTOMPAJHCh NPOOBI 1O ONpeJeJeHHBIM Te€OXHMHYECKHM pas-
pesam uepe3 500 M; B 3K30- U 3HJOKOHTAKTOBOH YacTH MaccHBa — yepes
100 x. IpoGsenne mMopoibl OCYLIECTB/ANOCh BPYUHYIO C MOCAGAYIOIIEeH TPex-

’ Puc. 1. O6auK KpHUCTaJNJIOB THTAHOMAarHeTHTA:
a — OKTa3ApHUYECKHil KPHCTa/J, 6 — OKTa3ApPHYECKHHl KpPHUCTala €O ¢Jaabo Bhi-
pPakKeHHOl CKYJbITYpPHOH IOBEPXHOCTHIO I'pakei, B — 06JOMOK OKTa3ApHUYECKOro
KPHCTaJ/Ia C TPEYTrOJbHBIMH HACJIOEHHSIMU HA TPaHSIX, T — OKPYIJIO-OKTa3ApHUe-
CKO€ 3epHO, J — CcepHuecKoe 3epHO TUTAHOMArHETHTA.

KpPaTHOII IPOMBIBKOH [0 MOJydYeHHsi ceporo minxa. [lanbueiiias o6pa6oTka
1npo6 NMPOBOJAMIACDH 10 OOLIECNPHHATOH CXeMe.  * ,
TuranomarHeTHT pacHpejes]eH B MacCuBe KpailHe HepaBHOMEPHO
M BCTpeueH He BO Bcex Iporodoukax. HaubGoapmum pacnpocTpaHeHuem
II0JIb3YETCST ONMUCHIBAEMBIH MHMHEpaJ B TPaHMTAaX 3HAO- U 3K30KOHTAKTOBOH
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YyacTH HHTPY3HBa, Ile COJAeprKaHHe ero JOCTUTAeT COOTBeTcTBeHHO 1172 o/
u 1870 e/r.

IIpucyrcTByer THTaHOMAarHeTHT B Tpex MopdoJornuecknx (opmax:
OKTasJpuyeckas, OKTasJpuuecKas CO CKYJbNTYPHOH MOBEPXHOCTHIO rpaHeﬁ,
OKpYIJIOOKTasaApuueckas u cdepruyeckas.

Okrasgpuueckue Kpucrtananbl (puc. 1a) craabHO-ceporo IBera, rpa-
uu {111} mepoxoBarsie. Pasmep kpucramaios 0,22 um. B mpoGe 3 KOHTaKTa
¢ BMELAIOHUMH NOPOJaMH, KpoMe TOro, BCTPEYeHbl KPHCTAJJbl THTAHOMAr-
HETHTA C POBHBIMU OJIECTALIUMH ' TpaHAMH, NPSAMOJHHEHHBIMH pebpaMiu.
Pasmep srux KPHCTaJI/I0B 0,14 mn, HpI/IHalUIe}KaT OHH, BEPOSITHO, BTOPOU
dojiee MO34HEH TeHepalHuH.

Kpucranaael co CKyJAbOTYpHO# MOBEpPXHOCTbIo, TpaHeit (puc. 1 6) orme-
yeHbl KaK B IPaHUTaX LIEHTPAJbHOH YaCTH MACCHBA, TaK M B €ro 3HJIOKOH-
takTe. IHTepecHo OTMETHUTb, YTO B PAa3JUYHBIX TOYKAX MaCCHBA CKYJBITY-
pa rpaHeil THTAHOMAarHeTHTa HEOJHHAKOBA: B OJHUX — OHa caabo MPOsB-
JsIeTCsl, B JPYTHX YHCJO TPEYrOJbHBIX HacJoeHuii jocrturaer 6 (puc. 1 B).
IiBeT CKyJBNTYpPHBIX KPHCTAJJIOB OT CTa/JbHO-CEPOr0 M0 KeJe3HO-4epHOro.
Pasmepsl uHAMBUAOB onuckiBaemoro odanka 0,16—0,18 mau.

Okpyrio-oKTasapuueckue U chepuueckue QGOpPMbI THTAHOMATHETHUTA
(puc. 1 r, o) BCTpeyeHbl B JABYX IpoOax TPAaHUTOB LEHTPAJbHOHU YaCTH
MHTPY3UBa; OCHOBHAs K€ Macca OKpPYIVIBIX 3€peH OIHMChIBAeMOro MHHepaJa

#

70-
601
509
40
30
20

10-

Yacmoma Bcmpevu wpooCpIHsIX
KPUCMRANCE MUMIHOMI2HEMUME, . 4
)

j . ¥ 1]
0 50 - 100 150
PaccmoaHue om xKoHmakma c
2panumamu, m

Puc. 2. BapuauuonHas guarpaMma pacrpejieseHus mapoodpasHbix
UHAUBUAOB THUTAHOMArHeTHTa B CJAKJUCTBIX POrOBHKAX.

: ]
NPUCYTCTBYeT B MOPOAAX 3K30KOHTAKTOBOTO Opeosia HHTPY3HBA — CJIIO/IH-
cThiXx poroBukax. CTaTHCTHUECKHII aHAJ/JIM3 YacTOTBHI BCTPeun chepHYecKux
BbIJEJNEHHH THUTAaHOMAarHEeTHTAa BO BMEUIAIOUIMX IOPOJAax IOKa3blBaeT, 4TO
KOJIMYECTBO IIapoo6pas3HbIX 3€PEeH MUHepaja yBeJIHYHBAETCs 1O Mepe MpH-
OJUKEHHsT K KOHTAKTy C. TPaHHTHbIM IayToHoMm (puc. 2). IloBepxHocThb
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3epeH LiepoxoBartasi, iMuatas. [Ipu GonblIoM yBeIMUYeHHH HETPYAHO BHJETh,
YTO YrayOJieHHss Ha IIOBEPXHOCTH HMeEIOT TpeyroJbHble ouepranus. Llser
3epeH xkese3o-uepubii. Pasmep ux 0,15—0,17 um. ;
CnekTpalbHBIM  TOJYKOJHYECTBEHHBIM  AHAJH30M*), BBIIOJHEHHBIM
OTHAEJNbHO AJs1 CEepHUeCKHX U OKTa3JpPHYECKHX KPHCTaJJIOB THTaHOMAarHe-
THTa, yCTAHOBJIEHO BhICOK®e coaepxkanue B HuUX ( >1Y%) xene3a u TuTaHa.

BoiBG B!

O6o6uiass M3710KEHHDLIH MaTepuaJ, NPeACTaBJseTCss BO3MOXKHBIM Cle-
JlaTh BBIBOJI, UTO CKYJBNTYpPHbIe NIOBEPXHOCTH T'paHel, a Takxke chepHueckue
3epHa THTaHOMAarHeTHTa oOpPas3oBaJINCh B pe3y/bTaTe HAJOMKEHHBLIX METaco-
MaTHYECKHX NTPOILECCOB, 0 HAaJTHUHK KOTOPHIX CBH/IETEJNbCTBYIOT:

1) u3MeHneHue BEIECTBEHHOrO COCTaBa TPAHUTOB B 3HIAOKOHTAaKTOBOII
30He UHTPY3HBA; :

' 2) yBeJHYeHHe KOJIMYECTBAa THTAHOMATHETHTA, a TaKzxkKe IOsIBJEHHe ABYX
€ro reHepauui B KOHTAKTe C BMELLAIOIIKNMHU TOPOAaMH.

[Ipouecc pacTBOpeHHsT KPHCTAJAI0OB THTAHOMAarHeTHTa MpeNCTaBJsIeTCs
caeayoluM o0pa3oM: MepBOHAYAJbHO KPUCTAMI ObLI OKTa3ApPHYECKOro
06/auMKa 6e3 3aMeTHOH IIOBEPXHOCTHOH CKYJBOTYpPbI; Ha NEPBLIX 3Tanax BO3-
JeHCTBUSI pacTBOpsIoLlero areHra Ha rpansx {111} nmoaBasioTCcs CKyJabOTYp-
Hble MOBEPXHOCTH, pebpa CTAHOBATCS CIVIaKEHHBIMH, BEPUIHHBI — MPUTYIJIEH-
HBIMH; B IIOCJAEAYIOLIHE CTAaJHHU PACTBOPEHHS 06PasyloTCsl OKPYIVIOOKTa3ApH-
YeCKHe M OKDPYIJible HHAMBH/DBI, KOJHUYECTBO KOTOPLIX YBEJHUYHBAGTCS 110 Me-
pe yCHJIeHHs MHTEHCHBHOCTH Ipoliecca pacTBopeHusi. B Xxojme pacTBopeHHs
pa3Mep KPUCTAJJIOB TUTAHOMArHeTHTA yMEHbIIAeTCs. )

Psitom aBTOpOB [1, 4, 5] Ha npuMepe aaIMa3oB, KPHCTANIHIYIOUIHXCS, KAK
U MarHeTurt, B KyOHUeCcKOil MOAM(HKALUU, JOCTATOUYHO YOEAUTEJbHO IOKa-
3aHO, YTO OKTa3JApuueckas ¢opma sBJISETCss HEYCTOHYHBOH B Ipoleccax
pacTBOPEHHS W NyTeM NPHTYIJIEHHs pebep U BePLIMH MHOTOIpaHHHKA IOCTe-
TIEHHO NPHOJHIKACTCSI K OKPYTJIbIM (hopmMaMm.
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