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HEKOTOPDBIE JAHHbBIE NO UBMEJIbYEHHIO NPOb
U3 U3BEP)XEHHDLIX TOPHbIX MOPO/J
nPU U3BJEYEHWUHU U3 HHUX AKLECCOPHBIX MHHEPAJIOB

E. B. BJAAIHMMHPOBA

(IMpexacTasieda ceMuHapoy Kaeap Munepaloruy, nerporpadun,
METOAHKH DasBellxy W MOJe3HBIX HCKOMAeMbIX)

[Tpi u3ydeHui aKIeCCOPHLIX MHHEPAJOB H3BEPHKEHHBIX TOPHLIX TOPOL
3a nocjexHee BpeMs BCe ycnellHee HCMOJb3YIOT MeTO/ HCKYCCTBEHHBIX
waxoB. [loka eile He BHPAOOTAHO eTHOH OOLLeTPU3HAHHOA H y100HOH B
paforte cxempl 00paboTkit mpo6 mo 3ToMy MeToly. B wacTtwocTH, OAHH K3
CcaMblX OTBETCTBEHHDLIX MOMEHTOR ONp0oOOBaHisl — npouece ApoOJeHHA HC-
XO1110ro MaTtepuasa npod pazdHYHBIMH aBTOpPAMil paccMaTPHBAETCs [10-pas-
womy. Oauu {2, 8], veraHoBup pe3koe npeobjajaHue CpelH aKIeCCOPHBIX
smiunepados ¢paxuin 0,05 sy, usmeapyalotT npobbl M3 TPAHHTOUTOB  HE
kpynuee 0,5-—0,2 ay. Ipyrie 1as [0JIHOIO M3BJNEUEHHS AKIECCOPHBIX MU-
HepaJoB NpejaiaraloT HetupaTe nopoibl o 0,1 mm [4] u  naxe Meabue
[3, 5]. B. B. Jlaxosuu u C. JI. Typosckuit [7] npo6bl u3 rpaHUTOB peKO-
MEH1YIOT IpoOuThL 10 pazMepa yacTHU B uHTepBasae 0,5—0,25 mm. B nacro-
aiell pafoTe paccMarpHBaercss mpuHMep ApodJenus npos U3 TPaHHTOB 10
pasMepa uyaCTHU B | MM o oT/lesbHbIE BapHaHTbl HoJee MeaKoro nin OoJjee
KPYMHOTro 1poGaeHls IPYTHX pasuoBILiHoCTeHd ToPoI.

st sbisicnennst pacnpeleneHuss gpo0JgeHOTO MaTepuasa 110 KJaaccam
KPYIHOCTH 3€PEH Mbl 11poBeJit ps/l HaOJ/Mo/leHHH Ha/l PaHUTaMH H aluTa-
vu Bedounocckoro Kowmnaerca na BoctouHoM ckjode Kysweukoro AgaTtay.
CTpyKTypa paccMmaTpHBaeMBIX N0po] cpeaHesepHucrasi (5—1 Ma), cpelnuil
rec npob 6,5 ke, npodaeHHe MeXaHlMeCKoe Ha JMCKOBOM HCTHpaTelie, Mpo-
MBIBKA OCVYLIECTBJIANACH B JOTKAX Craparte.lbckoro tuna. Psgosoe apodae-
Hue npod Oblio npuHATo 10 1 At [locae 1polsieHHA W OTMYUHBaHHS Ma-
TepHaa pasjieuad Ha ¢paxuuu: uiabl 1 neckd. [lecuanole ¢pakuun (>0,07
Mmm) cocraBasiior 95—98% neppBoHauaapHOrO Beca I1po0, W/ —B Cpel-
HeM 3,6%. Ilpu paccutoBKe «IeckoB» Ha UeTbipe MPYNNLI M0 KJaAaccaM Kpyi-
HOCTH (TadJa. 1) martepuasa npodbl pacnpeiessercs MOYTH PaBHOMEDHO 8
Kaxk1o# rpynne. IlTocieiHee u 1aetT BO3MOXKHOCTL B npofax HabM0IaTh
AKUeCCOPHble MHHEpaJbi caMblX pasHooOpa3HbIX pa3MepoB, B OOJNbIIHHCTBE
B HX eCTeCTBeHHOM BH.1€ (HE€ pPa3apOO0.IeHHbIMH).

OcHoBHbBle OTEpH AKLECCOPHLIX MHHEPAJOB MPOHCXOIST B CPOCTKAX ¢
nopoloobpasyouyiMin MuHepadaMu. [Jsi BLISCHEHHS KOJHUYECTBa  MOTepb
TAZKeAbIX (B JaHHBLIX NOPOJaxX B OCHOBHOM aKLECCOPHLIX) MHHEpaJoB B
CPOCTKAX ¢ JeNkHMH MuHepatamu (vi1. Bec <2,9) Objio nposejeHo mnocse-
J0BaTeAabHOE 113MeJbUeHe MaTepHaaa npod U cHCTeMaTUYecKoe OT/IedeHHe
113 HHX uwiixa. Jas storo npoda obpadaTbiBasack B OOBIUHOM  fIOpSIKe
(1pobaenue 10 1 mm), 1 U3 Hee OTMBIBAJCS UIIMX — PSANOBAS  Onepauus
«a». OcraBliascs 4acTbh NPodbl BLICVIIHEAJIACL I BHOBbL  Apoduaach 10
GACTIIL Meliblliero pasMepa (ApoOaesne 10 0,5 aat) ¢ N0CTeLYIOUWLHM BbILE-
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, , 4 TaGanua 1
CHTOBOIl aHalM3 MECYAHOr0 MaTepuana NpoG-mpoTonoyeK
nocye apotnenns (1,0 mm) H OTMyUMBAHHA

Buixo matepuaia B K2, %

B
No Ne mpod r‘fa'?gpgggzé,l'“;rf?z K.JIace ‘ Ka1ace K.Jace KJace
n- 1.0—-0.8 0.8—0.5 0.5—0.25 0.25—0.07

| 50 - 2.0 18 1,9 0,4
’ 32 30 31 6

147 40 1,3 1.3 14 09
2 “ ’ 26 % 28 19
07 1,7 924 2.0
3 150 88 3] 19 97 29

4 169 6.0 0 A L2 L
o . 33 93 20 23
. 25 2.3 2.4 1,7

5 178 9 ” e T TS
_ - 23 1.8 19 18
6 205 " 30 23 91 23
R . L 1,2 0,9 0,6
7 228 5 29 39 24 15

8 313 3,3 0 L0 27 95
' ' 30 30 2| 16
3 o3 2.6 1.9 13 2.3
9 3l " 31 24 18 25
o - . 14 1.5 0,4 0,4
0 > 38 40 11 11

cpeiee 30.8% 27.2% 23,1% 17,9%

AeHueM 1NJIMXa — oriepallis «O», 3ateM onepauus «B»  (xpodJaeliHe 10
0,25 ma) ¥, HAKOHEL, MOCJAeHee BBICYIIMBakie, [(poOJeHHe 10 UacTHIL pas-
mepoM 0,1 mm u JOBOJAKA LuIHXa — onepalus «r». MaTtepuas uiaos (ppak-
uus < 0,07 ma) amanuszuwpoBascst oraenbrofi Haseckod. Hasecka uentpu-
¢yriuposatace B xigkoctn TyJe, TaxKesad ¢pakxillis B3BeLINBanach.

B rta6a. 2 nanbl pe3yJbTaThl KOJHUYECTBEHHOrO COCTaBa MIIMXOB KaxkK-
doro stara oOpaorkH. Tak Kak LIIMXH HCCAeAYEeMBIX MOPOL  BKJINOUAIOT
MHOTO MarHETHTa, pPe3yJbTaTbl MHHepaJorHyeckoro coctaBa WX JaHbl pas-
J1eJIbHO B BHjie MAPHHTHOH M HeMAarHuTHOH Tsixedofi @pakuiu. Bo Bcex npo-
Hax TioATBepKAaeTcs GoNbluasf moTeps akUecCOPHbIX MHHEpaJsoB B CPOCTKaX
H3-32 HeMOJHOro HX H3BJEUeHHS H3 MOpPOAbl Moc/e APoOJeHHsT H MPOMbBIBKH
(B cpenneM 65,6% ). Takue nmorepu AomxHbl  00s3aTeNbHO  YUHTBIBATHCH.
Cpe1uuil NonpaBowHblil KOIMQUUHEHT B (ameyM cjaydyae, BLITHCIEHHBIH no
setony B. B. Jlsxosuua, B. I1. 3oaorapesa [6], paBen 2,96

[Toauwlfi MHnepaJoruyeckuil aHa/MI3 HITHXOB TOKasald, UTo BHLOBOK
cocTaB Haubodee PACHPOCTPAHEHHLIX MUHEpAloB B TaKHX npobax ue u3me-
HAEGTCS B KA, 10M MOCAE/L0BATeNbHO MOJYUeHHOM ILIIHXe, KOJHYeCTBeHHbIe
JKe COOTHOLIEHHS MUHEepaJsJon He BCerja ocTaloTCsl NOCTOSHITBIMIL MpH Tepe-
X0/J1e oT 04HOH cTajuu o6paboTku k Apyrof. Hanpuvep, B pALloBOM ILJIHXE
(ctagust oGpalboOTKH «a») MilHepaJbl KOHUEHTPUPYIOTCH B CJe/yiolled no-
¢Je10BaTeNbHOCT™ (B NMopsiake yObBanms): cdeH, reMartiT, HALMEHHUT, IUP-
KOH, 4 B HIAMXEe OZHOH M TOH Ke Mpolbl (Ha cragun oOpadoTKu «O») HaH-
OoJlee pacHpOCTPAHEHHLIMH SIBASIOTCA HabMeHHT, reMatiut. [losyueHb uH-
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repecHble Jlailible 10 paclipeleVieHHI0 B Npodax TakHX PEeLKO BCTpedalo-
LMXCS aKUeCCOPHBbIX MUHepPasoB, Kak [OJUKDa3, 30/10TO, KHHOBApb, raje-
nut. [lepeuncienHble MHHEpPAJbl valle OOHApYKHMBAIOTCA B TsKeaod ¢dpax-
UM PSA0BOLN 06paboTKH (omepanus «a») jlazxke B TOM CJlyyae, eCJid pazMep
1X YaCTHL HaMHOrO MeHbllle, yeM KPYNHOCTb MoMOJia Npobhl. DT0 0OHLACH:-
ercsd TeM, 4To OOJBIINHCTBO aKIeCCOPHbLIX MHHePanoB (GopMuUpyeTca B MexK-
3€PHOBbLIX MPOCTPaHCTBAX, B MHUKPOTpellMHKAX M ocJab/JeHHbIX 30HKaX, H
NpH NePBLIX K& MeXaHHUeCKHX HapyIIeHHaX B JI0POJe OHH BHIKPAlIHBAOTCS
H nonajgalor B nyinx. [Ipu nsiumbe Me/KOM M3MeJbUeHHN MaTepHaaa npod
Xpylikue MuHepaabl ((QaoopHT, 6apHT, MOJHOISHHT, TaJeHHT, KUHOBApb,
TaHTAJA0-HUO0AaTEl H MHOTHE Apyrde) OLICTpO fMepeH3MenbuyaloTcs H TIpH
IPOMBIBKE YXOAAT B MYYHHCTBIE (paKIHH, Ije onpele]uTh UX ropas/io Tpyi-
Hee.

Hpunarass xpynHocts Apobaenus (10 [ i)  rpanuTos  HCRJIOUAET
nepenaMesbueHe B HUX XPYMKHX aKUeCCOPHbIX MHUHEDAJOB H TeM CaMblM
yMeHbIIAeT M0TepH HX MPH MPOMbIBKe M AajbHeHuled obpaldorke npol, 1aer
BO3MOKHOCTL NIOAYIATHL MaTepPUaJ B IIMPOKOM THANa30He Pa3MepoB 3€peH,
He tpedyer ocoboro 060PYAOBAHHA H MOMOJHHTEIBLHLIX TPYA0EMKHX Onepa-
UM N0 M3BJEUEHHIO0 aKLEeCCOPHBIX MUHEPaJoB 113 Tonkoi ¢pakiiuu n yrodiia
MpH MHUHEpaJOPHuecKHX HaOJMI0eHHsAX, Tak Kak He Je@opMupoBanHble (He
pasapodlJieHHbie) [PU H3JAHUITHE MEeJKOM HCTHPAHHH 3epHa H KPHCTAJIbLL
MUHEPaJOB Jerye AHArHOCTHPYIOTCA H 1aloT OoJee OOIWHUDPHYIO HHQOPMALUIO
10 0COOEHHOCTSIM CTPOEHHS, 30HAJIbHOIO OKPalMBaHHA, BTOPHUYHOIO I3Me-
HEeHUS, HAJHYUIO BRKAIOUYCHHIA H OPOCTKOB H T. II.

Hurtepsannl apobaeHuss nipod H3 H3BEPIXKEHHbIX TOPHBIX [OPOI, Bepo-
SITHO, JTOJIZKHD! ONpeneasiTbCsl He TOJbKO CTPYKTYPOH W 3@PHUCTOCTBIO TIOPO-
abpl [1], He ToNBKO pasMepaM# CaMiX aKIeCCOPHbIX MHUHEPaJOB, HO H CO-
CTABOM NOPOA00Opasylomux MuHepasos. Tak, no HalWMM  HaOJIOLEHHSM,
npodb U3 aM(puO0IU3UPOBAHHOTO rad6po Maccusa r. Msabix (akumeccopuble
MUHEpaJ/bl PaclooxKeHbl B HUX B OCHOBHOM B DOroBod obMaHke B BuJe
BKJIOYeHUuH H uMmelor pasmepbl 0,1—0,15 mau) HeoOXOMUMO H3MEJAbYATH N0
pasMmepa 4acTHl e KpyhHee 0,2 mam, a 11poObl M3 KPYNHO3EPHUCTHIX HOP-
MapkuToB (for moc. TyMM), BRJAKOUaONIHe KpYyIHble KPHCTAAIbL (2,50 ma)
fyporo LUpKoHa JerkKo paspyluamouecd npu apobiensun, neaecoobpas-
Hee J1poGHTh He Mejbue Kak 10 1,0 ma. B nocnennewm ciaydae nocje npoxo-
KIeHuss Marepuaja npod depes curo 1,5 mar B npobe pMeercs /[OCTATOUHO
MaTepuaania JIo0HX, 6o/tee MEJKHX KIaoCoB.

Taxum o6pasom, npu BelGope uHTepBada ApodaeHus npod MpH Hayue-
HHH aKIeCCOPHBIX MHUHEPasoB OGoJblloe 3HAaueHHe HUMeeT MHHepaJbHbIH CO-
cocrtaB caMoi mopoas. O6bejuHeHHe BCeX H3BepzeHHbIX Nopo/ Moi CoOH-
paTesiibHbIM Ha3BaHHeM «IDAHHTOWAbl» Ge3 notpasieJeHHH MX Ha nerporpa-
duUecKHe PasHOBUIHOCTH U o6paloTKa HMX TO OAHOH CXeMe MOXeT IpHBe-
CTH K He)kesJaTeJbHb!M OlMOKaM onpodoanud. Ecau mopoasl copepxKar
G0JIbLIOE KOJIMYECTBO TEMHOLBETHBIX MM0POA00GPasyIoUIMX MHHEPaJoB, ¢ KO-
TOPBIMH aKLecCOpHble MHHepaJsbl 4acTo (HO He Bcerpga) (1pOCTPaHCTBEHHO
TECHO CBfA3aHbl, TAKME WHTPY3UBHbBIE 00pa3zoBaHusa (HE3aBUCHMO OT 3epPHH-
CTOCTH [OPOAB) CJeAyeT APOOGUTb ropaszio Mesabue, 4eM [OpPOJAbl JeHKoKpa-
TOBOTO psajla. M3sep:KeHHble MOPOALI, H3MeHEHHBIE [TOCTMATMATHYECKHMH
rpoueccaMil i(adpOHTH3AUUS, KaJTHIIMATH3ALUSA, OKBAapLeBAHHE) HMMeIOT
CBOM OCOO@HHOCTH, KOTopble 1Heo0XOAHMO YUHTLIBATL NPH  MeXaHHuecKoH
obpaboTke 11poob.
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