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ITPOIrHO3HAHA OBOI'ATHMOCTD 2KE/IE3UCTBIX
KBAPLIMTOB IIPHOCKO/IbCKOI'O MECTOPOK/IEHHA
HA OCHOBE MHHEPA/IOI O-TEXHO/IOI'HYECKHX

HCC/TIEAOBAHHH

[prBeneHpl pe3y/bTaThl MHHEPA/IOro- TeXHOIOTHYECKOro H3YYeHHS CBOHICTB XKelle3H-
crpix KBapuutoB [ Iprockosibckoro mecropoxaerus KMA. Nokazara 3HaduTesIbHas He-
OAHOPOAHOCTh OCHOBHOIO PYAHOIO MHHEpa/sla — MarHeTHTa H IPHBEACHBI ero COCTaB H
CBOFICTBa, KOTOpble HeOOXOAHMO YYHTBIBaTh B IpoLecce repepabOTKH H, OCOOeHHO,

BbIGOpE criocoba pyAoroArOTOBKH.

Krrouesbie c/10Ba: xe/1e3HUCTbie KBapILIUTbl, MarHeTHUT, MalTeMHT, CH/THKATHBIF KOMII/IEKC,

H3Me/IbH4aeMOCTb, 060raTHMOoCTb.

Cemunap Ne 26

yabl [ Ipriockonbckoro mecro-

poxaenns KMA paccmarpu-
BalOTCA KaK [epPCIIeKTHBHAas ChipheBast
6asa rpoertrpyemoro [ Iprockonsckoro
['OKa. YTBepxaeHHble Ha MeCTOPOXK-
[IeHWM 3ariachl Tpe/CTaB/IeHbl: HEOKMC-
nedusiMu (97.9 % obumx 3anacoB) U
okucieHHsiMU  (0.9%)  kene3ucTbIMU
KBapLIUTaMd W [IPHUPOAHO-BOraThIMU
(1.2%) xenesrpiMu pyaamu [1].

[To rnaBHBIM MUHEpasiaM BblAe/IeHbI
MMHepasioro-rierporpadgpryeckue  pas-
HOBHAHOCTH: MarHeTHTOBbLIC, CU/IUKATO-
MarHeTHTOBbIE, reMaTHTO-MarHeTHTOo-
Bble, ManopyaHble. Haubonbiumii uHTe-
pec 18 WCCIen0BaHWM IPeACTaB/ISAIOT
MarHeTUTOBblE M  CH/IMKATO-MarHeTH-
TOBble, Ha WX aomo npuxoadntcs 95.0
%. MuHepaioro-TexHoorndeckre Uc-
Crle0BaHUs MIPOBOAWINCH Ha OB6pasLiax
KEepHOBBIX MPOo6 IO cxeMme, MNpeaCTaB-
neHHoM Ha puc. 1.

MuHepanormyeckue — MccaeoBaHUs
KpOMe MaHHBIX O COCTaBe U TeKCTYPHO-
CTPYKTYPHBIX OCOBEHHOCTSAX KBapLIMTOB,
[AIOT CBeAeHUs O TEeXHO/IOTMYECKUX
CBOMCTBaX pPYya00OpasyioNix MHHepa-
7I0B, 3aBUCALIMX OT (POPMbI BblAC/ICHHH
MMHEpPaZIOB, MX COCTaBa, KPHCTa/l/IAue-
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CKOM CTPYKTYpPBI, CTEIIeHU ee YIopsao-
YeHHOCTH, TMMa U OCOBEeHHOCTeN pac-
rpesesneHs MUKPOIIpUMecerl B MuHe-
panax.

MuHepanoruieckumu HCCre10Ba-
HUSIMM YCTAHOB/ICHO, UTO MarHeTHUTOBBIC
KBapLIUThl XapaKTepU3yIOTCA uepeaoBa-
HMEeM IIPOC/IOeB CYIIeCTBeHHO-MarHeTH-
ToBhIX (0T 1 1m0 4 MM) C CyIIeCTBeHHO-
kBapLeBbiMU (0T 2 10 10 mMMm) u cunu-
katHeiMu (0T10 mo 20 mmM), Mexay Ko-
TOPBIMU UeTKasl TpaHuLIa, Kak ITPaBU/Io,
orcyrctByer. CpeaHsid 4acTb  PYAHBIX
Mpoc/ioeB oborallieHa OKCUIOM Ke/iesa
(mo 90%), B KpaeBbIX YacTAX pyaHas W
HepyaHasi YacTH MNPHMEPHO OIMHAKOBHI,
718 BepxXHer U HUXKHeW 4YaCTH XapakKTep-
HO TIPUCYTCTBHE OTAE/bHBIX KPHCTA/I/IOB
pyaHoH dpasbl B HEPYAHOM Macce.

Marnetut (Fe3O4) - ocHOBHOIM pyao-
obpasyiomii  MMHepas1, NpeaCTaB/IeH
KaK OTZe/IbHBIMU 3epHaMU, Tak U arpe-
ratamy. PopMa 3epeH MarHeTWUTa CMIIH-
avoMopdHasi, UaAMoMopdoHasi, B MarHe-
TUTOBBIX MPOCIOAX OOpa3yeTr Io/Inu3/I-
pHUeCKHe arperathbl, BBITSHYTHIE BO/b
IIO/I0CYATOCTH, (pOpMa KOTOPBIX Heosa-
HOpoaHa. Pasmep arperatoB BapbupyeT
or 0.22x1.35 no 0.3x1.71 wmm.



IMPOBA

7

’ M3ME/IBYAEMOCTb
OTHOCHTE/IbHAA
[TpouHocTs HA AHIUIN® L 4
cHaTHe U pac- S d
TAIKEHHE
PEHTIEHO. OBOFAITI/IMOCTI)
DA30BbIN -
Kosppuument AHAJIN3 MAI'HHUTHAS
XPYNKOCTH H OPAKLIMA
abpasuBHOCTH .
MunepanbHeblii cocta ¥
HHpaeke PEHTI'EHO- PEHTI'EHOBCKAA
ApoGrienns CTPYKTYPHBIN [ JIMOPAKTOMETPHS
no bownny AHAJIN3

[TapameTpsl cTpyKTYpHOTO

COCTOSHHSA OCHOBHBIX 1Op0oJ1006pa-

3YIOLIHX MHHEPAJIOB:

- cpeaHuit pasmep O10Kka MO3aHKH;

- IUIOTHOCTB JHCJIOKALIM Ha rpaHuLe
¥ BHYTpH 0OJ10Ka MO3aHKH;

- KOHLEHTpaLKH JedeKTOB YNaKoBKH;

- OTHOCHTeNbHasA Aeopmarius
KPUCTAJUTMYECKOH PelleTKH;
- OCTAaTOYHBIE HANPAKEHHS.

OITUYECKAS
MHWKPOCKOITHA

- TekcTypHO-CTPYKTYpHBIE
XapaKTepHCTHKH

- l'enepauun MuHepanor
-MuKpOTBEPIOCTL MHHEpa-
JIOB W HA 'PaHHLE CpacTaHHs

- MuHepanbHbIii cocTas
- Pasmep anemenrtapHoii
A4YEHKH MarHeTuTa

BLICOKO-
TEMITEPATYPHAA
MATHUTOMETPHA

- Temnepatypa Kiopu
MarHeTHTa

SJIEKTPOHHAA
MHUKPOCKOITHUA
(MHUKPO30OH/IOBBIH
AHAJIU3)

- HedexrHocTh cocTaBa
MarHeTHTa

Puc. 1. Cxema n3yuenns npo6 IIpHOCKOIBCKOro MecTopoXKaAeHHs

B MarHetuTe OTMeueHbl MHKPOBK/IIO-
YeHHs APYrMX MHUHEPasioB, MTOMKI/INTOBbIC
MpopacTaHys C KBaplleM M CWIMKaTaMH,
3MY/IbCeBUHBIC BKpAI/IeHUS CY/Ib(OHIOB
(MUppOTHHA, MTHUPUTA, XATIBKOIIMPUTA), Y-
MUHEeHHO-TIPU3MaTUYeCKHe 3epHa pyTh/a.
BrparieHHUKY cynbGraoB HabmoaaloTCs
paamepom ot 0.065 m0 0.19 mm.

KBapleBble mpocnaou BHIIOA-
HeHbl MO3aW4yHBIM KBaplieM, KO-
TOPBIM  TMepernonHeH  PYAHBIMU
BK/IIOUYEHUAMU.

B cuamkaTHBIX MPOCAOSX MarHeTHUT
obpa3yeT paccesiHHble BKparvieHWs [0

20% obbema MOpPOABI, pPasMEpoM OT
0.009 10 0.063 mm.
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Puc. 2. [lepextHblii MarHeTHT. YBeaud. 200

C nposiBreHrieM MHTEeHCUBHOIO MarHe-
3Ua/IbHO-2Ke/Ie3UCTOr0  MeTacoMaTtosa U
TEKTOHHUUYECKUX TTPOLIeCCOB  M3MEHSIIOTCS
OCOBEHHOCTH BellleCTBeHHOTO COCTaBa U
CTPYKTYPhl KBapLMTOB. Ha Mectopoxae-
HUM STO TIPOSBW/IOCH C OBOpasoBaHHEM
[/TaCTUHUYATOrO reMaTWTa B BUAE CaMo-
CTOSITe/IbHBIX CKOIVICHHWM, MO0 TICeBIO-
MOpP(O3 MO0 MarHeTWTy, BhI3bIBasg KOPPO-
3UIO TIOC/IeIHero, (POPMUPOBAHKE HOBBIX
MUHEpPa/ZioB M TePeKPUCTa/ITN3ALIMIO
KBaplla. Pa3Mep I/IaCTMHOK TreMaTvTa
noctrraer 0.065x0.1 MM, B LieHTpe Ko-
TOPBIX OTMEYalOTCs fZpa MarHeTvta. B
reMaTTe MHKPOBK/IIOYEHWI APYIHX M-
HepasioB He OGHaPYKeHO.

Cu/MKaTo-MarHeTUTOBLIE  KBAPLIMTHI
XapaKTEePU3YIOTCS uepeZoBaHUeM Cylle-
CTBeHHO- pyaHbIX rpocnoes (ot 0.29 mo
2 MM) ¢ cunvkatHeiMu (ot 0.3 o 1.5
mM). [luprHa pyaHBIX MIPOCIOEB MOXKET
nocturath 20 MM, MaccoBas aon1 Mar-
HeTtuTa Korebretcs ot 55 no 80% o6b-
eMa IMpoc/osi. MarHeTuT mpeaCTaBieH
3epHamu pasmepoM oT 0.02x0.03 mm
no 0.63x0.81 MM, crnopaanyecky
BCTPEUalOTC 3MY/IbCEBHAHBIC BKpariie-
HUA CYyb(pHAOB. 3epHa MarHeTuTa pas-
OUTBl CHCTEeMOM TpeIMH, TDaHULIbl 3e-
PeH YaCTMUHO HapVIleHbl: W3BW/IMCThIC,
3a3yOpeHHble, CTYIeHYaThle, Me/Ko3a-
nuByaTteie (puc. 2). [1pu TpaBreHuu Ku-
C/IOTOM  BBLIABASCTCH  HEOAHOPOAHOCTD
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CTpOeHHsl 3epeH MarHeTurta, ¢ 0Opaso-
BaHWeM CTPYKTYp pacriaza C I/lacTUHYa-
TbIM WIBMEHHWTOM M HepOBHasd [ATHU-
CTOCTb C  U3BWINCTO-TIPUUY/IMBBIMI
dopmami - marremur (y FeoOs).

TarkuM 06pasoM, KBapLIUTHI MeCTO-
POXKIAEHHUS OT/IMYAIOTCH 6o/ee MHUPOKU-
MU PYAHBIMM, CMENIaHHBIMHM W HEPYAHBI-
MU MPOC/IOAMU, UX CPEHss MOUIHOCTh B
1.5 pasa Gonbllle ueM Ha APYrUX MecTo-
POXKIACHUSIX.

[Mo pasmepy 3epeH MarHeTMTa KBap-
LIMTBl OTHOCATCH K KPYIMHOBKpPAILIeH-
HBIM, CPe/IHHWI pa3Mep 3epeH MarHeTuTa
cocraun 0.083 — 0.144, cpeaHuit pas-
Mep cunvkatoB coctaBaser (0.180,
kBapiia — 0.110 mm.

CreMKa Obpaslia xKene3ncThiX KBap-
LIMTOB B OTPAXKEHHBIX 3/IGKTPOHAX W/I-
MOCTPUPYET BHYTpPEHHEee CTpOeHHe Io-
pO: BblAe/IeHUe KPUCTAIINYECKUX a3
M MHKPOCTPYKTYPbl OCHOBHOM MacChl
Mopo/Ibl, 0O6Pa30BaHHOM 3TUMU (Pa3aMH.
[Mocreayiomas cheMKa B PEHTT@HOBCKUX
XapaKTepUCTUYECKUK /IyuyaX KOHCTaTH-
pyeT pacripeaesieHue XUMHUECKUX 371e-
mentoB (Mg, Si, Fe) Ha BblzeneHHoM
/I0MIA/IM YdacTka. AHa/N3 MOMY4eHHOrO
CBU/ICTE/ILCTBYET, UTO MOpOoJa C0XKeHa
B OCHOBHOM MarHeTUTOM. XapaKTepHO,
yro Si u Mg paBHOMepHO pacripeaerne-
HBbI T10 T/IOM@AAW pacrpocTpaHeHus Fe,
YTO T03BO/IseT OBOCHOBAHHO IIPEAro-



Tabnuia 1

P e3y/IbTaTbl onpeaeneﬂmi MQAQrHHTHBIX XapPaKTepPHCTHK

npu HanpskeHHoctn 80 KA/m.

MunepansHas VYnensHass MarHuTHas KoapuutruBHas cuna, OcrarouHas Ha-
Pa3HOBHAHOCTH BOCNPHUHUMYHBOCTbD, KA/M MarHH4eHHOCTb,
cm?/r-10° rc
MarHetuToBast 41.6 -42.5 5.20-5.60 2.7-3.0
Cunukaro- 26.6 — 30.5 4.72-7.12 1.8-24
MarHeTHTOBast

NOXHUTb, UTO 3TU 3/IEMEHT BXOAAT B pe-
IETKY MUHepasia. JDIeKTPOHHas pac-
TpoBasi MUKPOCKOIIMS, KapTHHA au-
dpakLyy KOTOPOH IIpe[CTaB/IeHbl Ha
puc. 3, TMoOKasasa, 4TO [IOAaB/soLIee
GO/BIIMHCTBO  KPHCTA/I/IOB, TMpPeACTaB-
MIeHHBIX OKCH/AMH Kere3a, OTHOCHTCS K
MarHeTHTy, HO OTCYTCTBHE [1epPUOANUHO-
CTH B PacCro/IoReHUM HeKOTOPHIX pedy-
MIeKCOB CBUETE/NBCTBYET O HalIUUHKU
neeKToB U MAWC/IOKALMI B pelleTke
MarHeTMTa M OOpa30BaHUM MarreMuTa.
Hanuure sk3otepMmuueckoro asdpdpekra
rpu 340-350°C Ha TepMorpamMmax Tak-
ke MIOATBePXKAAeT Ha/lnuie MarrTeMMTa.

Kpome Toro, usyueHve 3HaueHus ped-
pa 3r1eMeHTapHOM fA4YerKA MarHeTvura I10-
Kazasio, UTO CpeaHHi pasMep ee paBeH
8.373Bb u 310 MeHbllle, UeM Y MarHeTHTa
cTexroMeTprueckoro cocraga  (8.396b),
ansi nipyuMepa: Muxarinoeckoro — 8.395,
Crovinenckoro — 8.381, Kopo6GroBckoro —
8.384, [lebeanrckoro — 8.371. Oruenka
nedpopMalliii MarHeTHTa PeHTTeHOBCKUMH
VICC/Ie/IOBAHUAMI  TI03BO/IICT C/Ie1aTh BbI-
BOZ O TOM, UTO M3MEHEHUE I7IaBHBIX MeXK-
I/IOCKOCTHBIX PACCTOSHUN B GOrbllelt cTe-
NeHy XapaktepHo and [ Iprockonsckoro u
[leBelMHCKOrO  MeCTOPOKIACHUM. YMeHb
iieHre pebpa 371eMeHTapHOM sYeliKK Mar-
HeTUTa TPH [1epexo/ie B MaITeMUT BhI3BaHO
3amerow Fel+ ¢ vontbsmM paarycom 0.806
Ha Fei+ ¢ monHsmM pamuycom 0.67b ¢ on-
HOBPEMEHHBIM BBIHOCOM OHOM TPETH MO~
HoB Fel+ u3 crpykTypel Mardetyra [3], uto
TaKKe TIOATBePKIaeTCs MecGayspOBCKOM
CTIeKTPOCKOITUEH.

[laHHble BBICOKOTEMITePaTYPHOL
MarHUTOMETPUM TaKkKe [IOATBEPXKIAAIOT

HEKOTOpOE OT/IMUre MarHeTUTOB MeCTO-
poxaeHus (cpeaHss Temriepatypa Kiopu
578.3°) ot crexuomerpuyeckoro (585
°C), ana mnpumepa: MUXal/IOBCKOTO —
576, Crornencrkoro — 571.8, Kopob-
KoBcKoro — 574.2, [leGeaviHckoro -
573.3. 3Hauenue Touku Kiopu ykasbl-
BaeT Ha HenocTaToK voHoB Fel+. Mame-
HeHue cootHomleHus Fei+ u Fel+ oby-
C/IAB/IMBaeT W HEeBBIICPKAHHOCTb Mar-
HUTHBIX CBOVCTB MarHeTHTa, KOTOpPbIe
SB/ISIOTCH OAHWM M3 BaKHEMIIMX doak-
TOPOB, BMAIOIIMX Ha OBOraTUMOCTb
JKe/e3HCThIX KBAPLIUTOB.

MarHeTuTsl MeCTOPOKAeHUs SB/s-
IOTCSI MarHWTOXKECTKHMH U TIpH [epe-
paboTKe TaKHWX KBapLUTOB Heob6XOo-
aAVMMO B CXeMbl oboralleHHs BBOAWTh
onepaury AedAOKYAALIMH U CelleK-
TUBHOU rokryasaimu. KoadduimeHt
HEOAHOPOAHOCTH MarHeTuTa, KOTo-
pbiti coctaBun B cpeardem 0.681, cBu-
[eTenbCTBYET O 3HAUUTE/bHOM Heoa-
HOPOAHOCTH MWHepana U sABAsfeTCH
CeACTBUEM IIPOTEKaHUA IIPOLIeCCOB
MeTacoMaTo3a W PeKPUCTa/TU3ALIMH.
[lns cpaBHeHHs KO3(PULIMEHT Heoa-
HOPOAHOCTH MarHeTHUTOB [APYrUX Me-
cropoxaeHutt CTapoOCKO/IbCKOTO XKe-
ne3opyaHoro yana cocrtabaseT: Crtod-
nenckoro — 0.704, KopobKoBCKOro —
0.688, [lebeaunckoro — 0.683; ansa
MuxatrinoBckoro — 0.715.

[etanbHOe WccnenoBaHHE —MUKPO-
30HIOBBIM aHA/IN30M TTOKa3a/10 AePULIUT
JKeqe3a B 3epHax MarHeTWTa, MaccoBas
o1l KoToporo Konebnercss ot 67.3 no
72.17%, Moaynb MarHUTHOCTU BapbU-
pyet ot 0.48 no 0.91.
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Fekb

Elem Wt % Mol %

Si0, 2.26  5.79
Fe;O3; 97.74 94.21
Total 100.00 100.00

Puc. 3. nekTpoHorpammsl xkenesocoaepxRaiux a3, CHATbIE C YaCTHU OKCHAa ¥Kele-
3a MoaA pasHbIMH YI/laMH OPHEHTHPOBKH NpPHOOpa: a — [YCIeprMpOBaHHbI MaTepuasl Ha
TIO//IOKKE: YACTHLIBI OKCH/IA Kere3a, AMOKCUAA KPeMHUsl, CUAYKaTa; 6, B — KapTHUHbI AU PaKLIU
OT YaCTULl MAarHeTUTa; I' — SHEProOAMCIIePCUOHHBINM CMIEKTP U XMMUUECKUM COCTAB YaCTULIbl OKCH/AA
xkene3a (mpumech SiOy cBA3aHa C BKAIOUEHUAMH HAaHOPa3MEPHOIO YPOBHS)

MarHetuT siB1fleTCs BeChMa UYBCTBH-
Te/IbHBIM HWHIMKATOPOM YCOBUM obpa-
30BaHUA MeCTOPOXKIeHHUs U H3yYeHHe
BapyallMM COCTaBa MarHeTUTa HMeeT
CYIIeCTBEHHOe 3HayeHue /18 TPOrHO3a
TeXHOMOTMYEeCKHX T[IOKasatesneit obora-
MIeHUs1 TIpH TepepaboTKe Keme3HCThIX
KBapLMTOB. MuUHepa/bHbIN COCTaB, TeK-
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CTYPHO-CTPYKTYPHBIE TIPU3HaKKU, (OH3M-
yeckue, XMMHUYeCKre U (PU3HKO-MexaHH-
YeCKUe CBOVICTBA KBapLIMTOB SIB/SIOTCS
creACTBUEeM  OIpendefieHHbIX  YC/IOBUM
0Opa3oBaHUs MEeCTOPOKACHUS, [TO3TOMY
VX TeXHO/IOTMUeCKHe CBOMCTBa (apobu-
MOCTb, K3Me/IbyaeMOCTb, OOOTraTHMOCTb,
PaCKpbIBAaeMOCTb PYAHBIX W HEepYAHBIX



MMHEPA/IOB), HAXOAATCA B IPSAMON 3aBU-
CHMOCTH OT T'eHe3Mca.

Pentreno-pasoBbiM aHa/IM30M U OIITH-
KO-MUHEPA/TOrMUYeCKUMU  MICC/IeIOBAHUSIMU
KpOMe MarHeTvTa YCTaHOB/IGHO Ha/lhiue
Y APYrHX PYAHBIX MUHEPaZIOB: MAITEMMTa,
MapTHTa, reMaTuTa, TeTMTa U THAPOreTH-
Ta, WIbMEHWUTa, CHIEpPUTa M MarHesno-
deppurta.

OCHOBHBIMM  [TOPOACOOPAZYIOIMMU
MUHEpaZlaMi Ha MeCTOPOKIACHUN SIB/Is-
IOTC MMHEpa/ibl CUTMKATHOTO KOMIVICKCA,
ofpalaer Ha cebs BHUMaHME MX BechMa
PasHOOOPasHbIN COCTaB — apdPBEACOHMT,
AHTOPW/ITAT, OHOTHUT, 3e/eHas Coaa,
KYMMMHITOHUT, /IelAOMe/IaH, PHUOeKUT,
PUIXTEPHT, 3TUPHH, 3KKEpPMaHWT. JTO sB-
nsieTcsl  OT/IMYMTE/IBHOM  OCOBEHHOCTHIO
JKE/Ie3MCThIX KBapLIMTOB AHHOTO MeCTO-
POXKAGHUA OT APYrHMX MECTOPOXKIACHHI
CTapOOCKONIBCKOTO 2Ke/Ie30PYAHOTO YarIa:
TOBBIIIEHHOE COZICPKAHNE CH/IMKATOB (B
OCOBEHHOCTH KYMMMHITOHMTa 10 32%) u
OTHOCHTE/IbHO HH3KOe CozepikaHue KBap-
ua (20 -30%).

Cpeau KapOOHATOB TPHICYTCTBYIOT aH-
KepUT, AO/IOMHT Y Ka/IbLIMT.

Cynbyabl MpeacTaB/IeHbl MperMylie-
CTBEHHO 3MY/IbCHOHHBIMU  BK/IOUEHUSIMU
[MpUTa, MMPPOTHHA M Xa/bKOMNMPHTa B
MarHeTMT W CWIMKAaThl, Hab/monaercs
pakT 3aMelleHusi MMUPHUTOM MarHeTwTa,
YTO MOXKET MX TIePEeBeCTH B Pasps Cylle-
CTBEHHBIX BTOPOCTEINEHHBIX KOMIIOHEH-
ToB. M3yueHuio cynbUAHONM MUHepaIv-
3aLMU CTOUT Yae/muTh 0co60e BHHMaHUE U
YUHTBHIBATh 3TOT PAKTOP IpH paspaboTKe
TEXHO/IOTHH [TepepabOoTKH.

OLieHKa TeXHOMOTMUECKUX — CBOWCTB
BBITIO/IHEHA T10 MOKa3aTe/IsaM ApOBHMOCTH,
M3Me/Tb4aeMOCTH M OOOraTHMOCTH.

[okaszaTtenb APOBUMOCTH OIpee/IsrICs
no Meromvke, paspaboradHor OAO
«BenmMexaHobp», KpUTEpUeM OLICHKH B KO-
TOPOM SAB/ISCTCA Be/lMUMHA Ve bHOrO pac-
XO/Ia 3/IeKTPO3HEPIv, OTHECeHHOM K e/l
HMLIE BHOBb OOPA30BaHHOM ITOBEPXHOCTH.
AHa/M3 PesynkTaToOB ONpede/ieHys apo-

OMMOCTH TI0Ka3a/1, YTO CAMbIMU [TPOUYHBIMU
OKa3a/IMCh CH/IMKATO-MarHetuToBble (1.65
KBT uac/M?) u manopyarbie (1.84 — 1.92
KBT uac/M?), MeHee MPOUHBIMI — MarHeTH-
ToBble (1.24 kBT yac/M?) KBapLITHI.

[lo dusrKo-MexaHHUeCKUM CBOMCT-
BaM, M3 BblIE/ICHHBIX TPYIIT KBAPLIMTOB,
HaMMeHee TIPOUHBIMI SB/ISIOTCS MarHeTH-
TOBbIe, Haubo/iee MPOUYHBIMU — MAZIOPY/-
Hble 1 CH/IMKATO-MarHETHUTOBEIC: Y/ie/IbHas
paboTa paspyiieHust uaMeHsercs oT 6.16
no 15.18 rrM/M?, KoabdULIMeHT Kpero-
ctu o [IporoassikoHoBy — oT 6.48 no
13.22, npoyHoCTh Ha pacTsKeHue — OT
153 no 233.5 krm/M? (Tabr. 2).

Cnenyer OTMETHTb, UTO W3 MCC/IeOO-
BaHHbIX MpPo6, PHUBHMKO-MEXaHUUECKHe
CBOVCTBAa B PasHbIX YYAaCTKAX MECTOPOMK-
[eHUsl TIPAKTUUYeCKU WIeHTHMYHBI M KBap-
LIMThl OTHOCSITCH K HU3KMM W CPeaHrM I10
IIPOYHOCTH.

3HaueHrsl MUKPOTBEPAOCTH MarHeTuTa
(552 — 566.5 Krc/mMM?) MecCTOpOKAeHUs
IIPEeBbIIIAIOT 3HAYEHUs MHKPOTBEPAOCTU
MarHetuta [lebeavHckoro (520 krc/mm?)
u Crovinerckoro (502 xrc/mMm?) mectopo-
JKICHNM.

MUKpPOTBEpPAOCTh OCHOBHOTO [1OPO/IO-
06pasyollero MUHepasia — KYMMUHITOHU-
Ta (694 — 764 krc/mMM?) — MeHbllle 3Haue-
HUI MMKpPOTBepaoCTH Keapua (977 -
1426 krc/mMm2).

HamernsyaeMocTb  KBapLIMTOB OTHOCH-
TerlbHO KBapLIMTOB CTOMIEHCKOrO MeCTO-
POXKAEHVsT OIpesesnach IO METOIMKE
npocp. M.K. Illupokutckoro.

AHanmuz Tab/1. 3 MoKas3biBaeT, UTo Xy/-
el U3Me/bYaeMOCThIO XapaKTepH3YIOTCs
CW/IVKATO-MarHeTHTOBbIe KBAapPLIMThI, KO-
TOpble MMEIOT CaMOe BBbICOKOE 3HaueHHe
yaensHoM npousBoaurensHocty — 0.513
Kr/n 4yac. YCTaHOBMEHO, 4UTO IO Mepe
CHIDKEHHMA  KPYIHOCTM  M3Me/IbUueHHs]
yaernbHasg TMPOM3BOAMTE/IBHOCTL  abopa-
TOPHOM Me/bHULIbI Pe3KO CHUKACTCH [0
KraccaM KpyriHocth 6oree 0.071 mm
(Kota=1.05 — 1.44), yem 1o kraccam Me-
nee 0.071 mm (Kotu=0.6-0.9).
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MamernsyaeMocTh  CHAMKATO-MarHeTH-
TOBbIX KBapLIMTOB IO BCeM K/accaM
KPYIMHOCTH XyzKe TI0 CpaBHEHHIO CO CpaB-
HMBaeMbIMI KBapLIUTaMi, 4eMy CIioco6-
CTBYET KYMMMHITOHHT, MMEIOIIMI MHKPO-
TBEPOCTh BhIllIE, YeM Y MarHeTHTa U CIiy-
TAHO-BO/IOKHHCTYIO CTPYKTYPY.

OGoratiMocTs  Mazioil  TeXHO/IorUue-
CKOM TPOGBI KBApPLIMTOB MECTOPOMKICHHS
ocyiectrsnack cornacHo [OCT 25114-
82 Pynabl xenesHele. Metoa MarHUTHOTO
aHasmmza. [Ipy MaccoBoit none Kracca My
nyc 0.045 mm 90-92% nonydyeH MarHeTv-
TOBbIM KOHLIGHTpaT C MacCOBOM A071er
k)eneza obmero 68.3 — 68.7%. [as
KBapLIMTOB  XapaKTepHO  TIOBBIIICHHOE
packpbiTre HepyaHor dasbl (mo 0.80) u
BBICOKMIT BBIXO/T XBOCTOB - 710 53%.

[TonyueHHble pe3yIbTaThl CBUACTE/NLCT-
BUIOT O 3HAUMUTE/IBHOM HEOAHOPOAHOCTH
MarHeTWTa Ke/e3UCThIX KBapLMTOB [ Ipu-
OCKO/BCKOro  MecTopoxzaeHusi. Creayet
OTMETUTh, UTO BeCbMa HEOAHOPOIHBIMU
AB/MAIOTCA MarHeTHTbl, CBA3aHHbIe C He3a-
BepIlieHHbIMH TTPOLIeCCaMH MAPTUTU3AL M.

Vmetonvecss  crietmduyeckrie  0co-
GeHHOCTH MUHEPa/IbHOTO COCTaBa, 3Haul-
TeIbHOM HEeOAHOPOAHOCTHM COCTaBa U
CBOVCTB MarHeTvTa B/MSIOT Ha H3MeHUM-
BOCTb CTEleHH ero OKUC/ICHHS B TPOLIeC-
ce vsMernbueHns, 3¢pdeKTUBHOCTD (h/IOKY-
ASALWY TIepen3Me/IbdeHHbIX YacTHLl U, Kak
CrefiCTBYe, Ha TeXHO/IOTMYeCKHe TOKasa-
Tenn oborameHus. B oboratvrensHoM
repeserne Npy U3Me/IbUeHy PYAHOM IHVX-
Thl, OCOOEHHO MIAPOBOM, BO3MOXKHbI (pa-
30Bble TIPeBPallleHrs 33 CYET OKHC/ICHMS
YacTW MarHeTMTa, UTO MOXKeT OBYC/IaB/v-
BaTh Ae6a/laHC MarHeTHTa 1 TOBBIIICHHbIC
ero mnotepu ¢ xBoctamu [4]. Tak Kak rpu
IIAPOBOM M3Me/TbUCHHH MC/IOKALIM Pac-
pe/ierIsiioTCs 10 BceMy oObeMy MaTepia-
nma B ormure ot Gectiaposoro. [pu co-
YZIapeHUy PYaHOM Ta/lv ¢ U3MeTbuaeMbIM
MaTepyaZioM KOHTAKTHBIE —HalPsKeHHs
3HAUUTE/ILHO HMKe, TPellMH Ha IIOBepx-
HOCTH 3epeH OOpasyeTcsi MeHbllle U pac-
Ka/IbiBaHHE TIPOMCXOUT TPeHMYIIeCTBeH-
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HO B MecCTaX Hauboriee MoABepPKeHHbIX
paspyilieHro, T.e. MO TPaHHIlaM CpacTa-
HYs, Te TIPOVICXOANUT KOHLIHTPALIMS /KC-
MTOKALIMI ¥ MUKPOTPEILIH.

HccrnenoBaHusiMM  YCTAHOB/IGHO, UTO
O TIONYYeHHs] OAMHAKOBOM MaCCOBOM
[IONU Kere3a OBIIero B KOHLIGHTpaTe Mpu
IIAPOBOM M3Me/bueHHH U GeciiapoBOM
KOHeYHasi KpPYIHOCTb AO/KHA ObIThb Ha
1.5 - 2.0 % 6Gonblue rpu maposoM. Kpo-
Me TOro, IPU IIAaPOBOM H3Me/IbYeHUH BbI-
xoa 3epeH pasmepoM 0.002 — 0.003 mm
YBE/IMUMBAETCSA, UTO TIPHBOAMT K CHUNKE-
HHIO BbIXO/Ia KOHLIGHTPaTa U YBe/TMUEeHHIO
[oTeph MeTarzia ¢ xBocTamu. [ Ipotiecc
oborallieHys MpeaycMaTpUBaeT OCBOOOXK-
[IeHUe H3B/ICKaeMbIX MHHEPa/IoB M MUHe-
PasioB MYCTOM MOPOAbl U3 CPOCTKOB APYr
c apyroM. JTY 3a7a4y pelaeTr oreparivs
pyaornoarotoBkU. Meport  adpdpeKTHBHO-
CTW OaHHOM orepaliv U 3(pdPeKTUBHBIX
YC/IOBUM ee peasM3alMi CIYKAT KO-
UIIMIeHT pPacKpbITUA PYaHOU asbl B
KOHILIGHTpaTe. YuuThiBasg XPYIKOCTb MU-
HepaioB CW/IMKATHOTO KoMIviekca (172) u
kBapua (187) 1o cpaBHEHWIO C MarHeTu-
toM (138), creayer, 4ro IpU MAPOBOM
M3Me/IbUeHUH PacKphiThe HepyaHoH doasbl
OyneT TNPOMVCXOAWTh KHTEHCHBHEe, 4TO
MpUBesieT K Ol/IaMOBAHMIO KOHIIGHTPaTa
U 00pasoBaHHIO TPYAHOPACKPHIBAGMBIX
CPOCTKOB. Tak, HarmpuMmep, CTereHb pac-
KPbITU PYAHOM (pasbl B KOHLIGHTpaTe
CrovineHckoro 'OKa cocrabnsier 0.93, a
[le6eaurckoro - 0.99.

B 371011 cBsi3u nomxkeH ObITh MPHUMeHeH
PALIMOHA/TBHBIM  KOMIVICKC MMHEPa/Ioro-
AHA/TTUYECKUX W TEXHO/IOTMYECKHX HC-
C/IeZIOBaHUM, TO3BO/IAIONIMX PEKOMEHI0-
BaThb Haubonee 3>PeKTHBHEIE MeTOIbI
PYAOTIOATOTOBKU U OOOTallleHHs.

BbiBoasbt

1. TnaBHBI pyaHBIA MuHepan —
MarHeTuT — IpeTeprierl 3HAUMTE/TbHbIE W3-
MeHeHus. MaccoBast nons xenesa ob1iero
B MuHepasie wuaMeHsietcs ot 67.3 1o
72.17%. HeoaHopoaHocts cocraBa u
CBOWCTB OCHOBHOI'O MHHepasia — MarHeTH-



Ta OKasblBaeT B/MSIHYE Ha MeXaHWJYeCKue
1 pu3rUecKre CBOMCTBa KBAPLITOB, UTO
B/leYeT 3a COOOM M3MEHeHHe He TO/IBKO
TEXHO/OTMUECKHX CBOVCTB (M3Me/IbYaeMo-
CTH U OBGOraTMMOCTH), HO, B KOHEYHOM
cueTe, M TEXHOMOTMUECKUX TOKa3aTe/1ei
oborailieHus.

2. BaxHolt 0COBGeHHOCTBIO pya-
HBbIX MHHEPasioB SB/AETCH IMPOSB/ICHUE
MOP@OTPOIHLIX Mpeobpa3oBaHuil B
pAAY OKCHAOB Xere3a W Hamuuvie B
KBapLMTax MectopoxaeHus ao 10%
MarreMura, B TO BpeMs Kak Ha /leGe-
auHckoM U CromneHckoM 10 5-8, Ko-
pob6KoBCKOM — 10 6%.

3. Cneumdryeckoit 0COBEHHOCTHIO
MUHEPa/TbHOTO COCTaBa AaHHBIX Ke/le3u-
CTBIX KBAPLIMTOB SIB/IACTCA 3aMETHOe IIpe-
obfaZaHue  MUHEpPasioB  CH/IMKATHOTO
KOMIIeKCa Ha/l KBaplleM M KX BechMa
PasHOOBPA3HbIN COCTAB.

4. BaxnHo otMeTUTh CY/IbOUIHYIO M-
HEePa/IMBaLMIO  2Ke/Ie3VCThIX KBAapLITOB U
HaMeTHBIlMecs MPeArioChblIKY HeoaHO3Hau-
HBIX M C/IOXHBIX B3aMMOOTHOIICHHM CY/Tb-
UIOB M OKCHUZIOB Kere3a, KOTOpble TpH
repepaboTKe MOTYT OKa3aTh CYILECTBEHHOR
B/IMAHME Ha TIO/yUeHHe BbICOKOKAYeCTBeH-
HOT'O MarHeTUTOBOIO KOHLIGHTpaTa.

5. Tlo dusHKo-MexaHNUeCK1UM CBO-
CTBaM KBapLIUThl MOKHO OTHECTH K KBap-

LIMTaM HH3KOM U CpeaHel MPOYHOCTH, 10
M3Me/TbUaeMOCTH K KaTeropum /1erko- M
Cpe/iHeyriaMeibuaeMbiM, TI0 OBOraTUMOCTH
- K /IeTKOOBOraTHMBIM.

6. VYuursiBas TEKCTYPHO-CTPYK-
TYpPHble OCOOEHHOCTH, (PHU3NKO-MeXaHU-
YecKre M TeXHO/IOTHUeCKHe CBOMCTBa
KBapLIMTOB MEeCTOPOXKAEHUS CYMTAIO,
YTO MPU paspaboTKe OCHOBHBIX TeXHO-
NIOTMYECKHX pellleHHn HeoGXO0ANMO MakK-
CUMa/IbHO YCTAHOBUTb M YUMUTHIBATH CIie-
LMpUyeckre OCOOEHHOCTH Ke/Ie3UCThIX
KBapLIUTOB MeCTOPOXKACHUS U IOC/Ie-
HUe OCTUXKeHUs B 00/1acT pa3paboTKH
COBpEMEeHHbIX TexXHO/OTHH U 06opyao-
BaHHUA.

7. Cneayer 0cob60 MNOAYEPKHYTH,
YTO MpHBE/eHHOE B CTaThe IMOKa3biBa-
eT, 4uTo KBapLMThl [IpHOCKOABCKOrO
MeCTOPOXK/ACHUS  WHAWBUAYA/bHBL U
MMEIOT OIlpefe/ieHHble OTAWUHS  OT
apyrux — MectopoxaeHuit  Crapooc-
KO/IbCKOTO  Ke/Me30pyAHOTrO  y3na U
TpebyioT K cebe uHOro mnoaxosda. B
3TOM CBfA3U AO/MKeH ObITb NpPUMeHeH
palMOHA/IBHBIM  KOMII/IGKC MHHEepasio-
ro-aHa/IMTUYECKHUX M TeXHO/TOTHMUYeCKUX
WUCC/1eAOBaHWM, [IO3BO/IAIOLINX PeKo-
MeHZ0BaTh Hauboree 3PdeKTUBHbIC
MeTodbl PYAOIOATOTOBKU U oboraiie-
HUS.
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