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CEITAPALIMA B BbICOKOI' PAAIMEHTHBIX
INNEPEMEHHBIX MAI'HHUTHBIX T10/TAX
C HU3KOH HAITPSI>)KEHHOCTBIO

P ACCMOTpeHa BbICOKOIpaZlHeHTHas ceriapallid B c/1a6bIxX rnepeMeHHbIX MarHHUTHBIX I10-
/IAAX C Le/TIbIO ITOBbIIICHHA KadeCTBa MarHeTUTOBbIX KOHLICHTPAaTOB.
KrioueBbie c/10Ba: BBICOKOT, padveHTHas ceriapallid, I1o/1e C Mav/I0H HaripAXXeHHOCTBIO,

MarHeTHUTOBBIH KOHLIeH Tpar.

GOraTUMOCTb ~ MarHeTUTOBBIX

KBapLIMTOB YXY/LIAETCH C HC-
TOIIIEHUEM /1erKOOOOTaTHMbIX TUIIOB U C
yBe/IMyeHueM T1YOHHbI KapbepoB, TIO-
9TOMY M KayeCTBO Kele30pYAHOro Chl-
pbf A4S MEeTa/Mypruv  [MOCTOSIHHO
cHuxaercsa. [loHsATHs «KauecTBO» U
«lIeHa» CbIpbA /18 YEepPHON MeTa/ninyp-
MM TIPAKTUYECKU SIB/SIOTCA CHUHOHH-
MaMH, Kak U TOHATHSA «YpPOBEHb TeXHO-
OTHU» U «CeBeCTOMMOCTh MPOAYKLIHD.
MMeHHO HM3KOe KaueCTBO Kere3opyad-
HBIX KOHLIGHTPATOB W IMOAAEPKHBaeT B
ctpadax CHI' texnonornio XIX Beka
— JOMeHHOe MPOU3BOACTBO. YaaneHue
TOMBKO OAHOM TOHHBI KBaplia B MLI/IaK
TpebyeT ABe TOHHBI KOKCa U IOMNOBHUHY
TOHHBI (pmocoB. B cebectonmMocTu ato
cocraBager ao 50 USD Ha TOHHY
KBaplia, B TOXe BpeMms Ha oborartu-
TenbHbIX (pabpvKax 3aTpaThl Ha yaa-
7leHrle TOHHBI KBaplia He TMpeBbIIaloT 5
USD, a ynanenue SiOs a0 ypoBHS Me-
Hee 0,3 % OTKpBIBaeT AOPOrYy CaMbiM
COBpEMeHHbIM — 0e3/0MeHHBIM [POo-
LleccaM 4epHoM Metaanyprud. B mu-
POBOIM TMpakTUKe TaKWX [IPUMEpPOB
MHOro, a B Poccun mnoka tonbko /le-
Geaunnckuit 'OK, Bca mnpoaykiys Ko-
TOPOTO COOTBETCTBYeT TpeBGoBaHUAM
6esaomerHor Metannypruv. OTKas oOT
[IOMEHHOTO Tiepeaena — 3TO OO/bIIOH
roAapoK OKpyzKalolliel cpeae W pelle-

HUe KPYIHOM 3KOMOTHYecKor mpobne-
MBI.

Counepxanrie Feobir v 11leHa KOHLIGH-
TpaTa MPaKTUUECKH OOpaTHO IPOTIop-
LIMOHA/IbHBI, TIPUUYEM MpY CoAepRKaHUM
Feobmu meHee 64 % ero npoaath MOKHO
TO/IBKO Kak arziopyay. Takum obpasom,
BO3HHKaeT HeOOXOAWMOCThb TOBBINICHHS
KauyecTBa MAarHETUTOBBLIX KOHLICHTPATOB
TPy MX MarHUTHOM oboraiueHyy [1].

OcHOBHBIM TpeOOBaHWeM, I[pPeabsiB-
ASIeMbIM K Ke/le30PYAHOMY ChIPhIO TP
Ge310MeHHBIX Tpolieccax repepaboTkH,
ABnsgercd obuee conepxaHue Feob He
MeHee 67%, mpu coaepKaHUKU KHC/IBIX
okcuaoB MeHee 2 % (SiOq, AlbO3, TiO2)
1 OCHOBHBIX OKcvaoB MeHee 3% (CaO,
MgO) ans noaaepxaHUs ONTUMAIBHOTO
KPEMHHEBOrO MOAY/IA.

Mokpasg  MarHuTHas  cerapalus
(MMC) wu3MenbueHHBIX MarHeTUTOBBIX
KBapLIUTOB Ha CepPHHHBIX Cceraparopax
turna [IBM BbizensieT, Kak M3BECTHO, B
KOHEUHbIM TPOAYKT (OTBa/lbHbIe XBOCTHI)
TONMBKO HEMarHWTHble 3epHa  YCTOM
rnopoasl W GeaHble CPOCTKU. PyaHas
cMmech (MarHeTuT, Gorathle U CpeaHHe
CPOCTKH) TePexoaUT B MarHWUTHBIM ITPO-
OYKT, 3axBaThiBasg HEMarHuTHbIE 3epHa
KBaplia M MyCcTOM MOpO/bl 3a CYeT Mar-
HUTHOM (PIOKY/ISLINK CU/IBHOMArHHUTHBIX
3epeH M (HU3MKO-MeXaHWUeCKOM aare-
3UM, W TepefaeTcs Ha /I0W3Me/IbueHHe
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y3 ctaavu B craavio. OaHako, ecay 1o-
crie TepBoi cTaauu uaMesnsuerns MMC
CTMOCOBHA YAa/ATh IO BHIXOAY OT MC-
xoaHoro 35-40 % xBocToB, TO TMocrne
BTOpo# — 10 15 %, a nocne tpertbelt — u
menee 10 %. U3 storo creayer, uro rio-
CTaaviiHas CKOPOCTb POCTa COAePKaHUA
MarHeTHTa B MarHWTHBIX KOHLIGHTpaTax
HeBe/lMKa U PacTeT TO/bKO 3a CUeT pac-
KPBITUA CPOCTKOB MarHeTyTa MpH HM3Me/lb-
YeHUM, a MarHeTUT Tleper3MerbyaeTcs U
MeXaHW4eCKU TPaHCIIOPTUPYETC M3 CTa-
avu B ctaavio. [lpu msmensuernn B 3-4
craavr 10 40 MKM u Goriee MarHeTuT Te-
psiet 15-20 % cBOMX MarHUTHBIX CBOMCTB.
Conepxanrie Feobu B KOHLIeHTpaTe Io-
My4eHHOM B 5 - 7 mpHeMoB cenapaLuy ,
yacTto He npeBbimaer 65,1 % Feobm.
OnHyM U3 TyTel MOBbIIeHUs] KayeCTBa
KOHLIGHTPATOB SIB/ISETCS CO3/IaHMe HOBBIX
CernapaTopoB, TMO3BO/ISIONIMX Ce/IeKTHBHO
paszaensTh YKCThle 3epHa MHHEPAIOB OT
CPOCTKOB M 3epeH MycToi nopozsl. Ba-
PHAHTOM pellleHHs TIOCTaB/ICHHON 3a7aum
sIB/IsieTCs MPUMeHeHYe /1S 3TOM Lie/u Bbl-
COKOTPa/IMEHTHOM MarHUTHOM CerapaLimi
B caboM Morie, YTo YCIIeNHO HCIThITaHO
AM. TyprenuueM Ha pymax MHrynerko-
ro u [TonraBckoro 'OKos. [2].
Teopetrueckd ¥ 3KCIEPHUMEHTA/TBHO
YCTAHOB/IGHO, UYTO B IpoOLIeccax cerapa-
LMY MCIIO/IB3YIOTC B OCHOBHOM /IBe U3
M3BECTHBIX MAarHWTHBIX CH/T: a/IFe3MOHHAs
(BrvizkHero AeficTBUA — MOTOKOCLICIICHUS)
Y rpaavieHTHasl (TTOHAEpPOMOTOpHas CH/ia
JansHero aevicteusl). [lepBasi BbI3bIBaeT
PAORYAALMIO MarHWTHBIX 4YacTHil (oGpa-
30BaHUe arperatoB — (U/IOKY/1 3a CueT
SHepryuuM CBOBOAHBIX TOIIOCOB), a BTOpas
VX CerapaLvio OT HEeMarHUTHBIX [3).
[lepBas cuma — Fric.= B2S/2po nHe
CelleKTHBHA, CVIIIeCTBYET /axke B C/1abbiX
TO/AX, HO TOMBKO TPH KOHTAKTe Mexay
MAarHWTHBIMH YaCTMLIAMH, TIPUYEM MPOYHO
YAePKUBACT MEXaHW4YeCKH 3axBayeHHbIe
HEMarHUTHBIE YaCTHIIBI.
Bropas cuna — Frp.= GyHgradH ce-
MIeKTVBHa, [EHCTBYeT Ha [I0CTATOUYHO
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OO/MBIIOM PACCTOSHUM OT OCAAWTE/TbHOM
roBepxHocTH (~ 10 100 mM), HO Tpebyer
Gornee BBICOKMX 3HAYeHHH HarlpsKeHHO-
cTy MarHuTtHoro nons — H v ee rpaaven-
Ta, a TakXke YAe/lbHOM MarHUTHOM BOC-
MPHUUMYMBOCTH — . 3aech: B — MarHuTHas
MHAYKLIYS, S — [7I0IaAb KOHTaKTa YaCTHLL,
G - Macca yacTuLbl, HO — MarHWTHas o-
CTOSIHHaS.

B ceputiHbX cernapartopax Tvra [ IBM
cu/ia TOTOKOCLCIVIGHWS W [MPOYHOCTh
10Ky OUeHb BE/TMKU, a MOHACPOMOTOP-
Has Cwia TPUTArUBaeT K GapabaHy TO/b-
KO YzKe FOTOBbIe QO/IOKY/Ibl Ha PACCTOSHHU
He Gonee 80 mM. CroBoHbIe KBapLIeBbie
3epHa ITPU 3TOM OCTaIOTCH B M/IbIIe.

[ToHzepomoTopHas cua 1osis BTOpo-
ro TUIa KCTIONb3YeTCs BO BCeX IPOoLIeccax
cermapallii M 3aBHUCUT OT  BeWUMHBI
HgradH, koTtophiit Bo3pacTtaeT OT OHO —
[H = {(x)] - 300 32/cM, aByx — [ H = {(x,y)]
- 5106 32/cM 10 TpexMepHOM HeOo[aHO-
pomtoctrt H = 1(x,y,2), rne HgradH moc-
turaer 2-1011 32/cm.  Tlocneansisi xa-
paKkTepHa /11 BBICOKOTPAAMEHTHBIX I0-
Ieit, TIPUMEHSIEMBIX B 3/ICKTPO-MarHHUTHBIX
BBICOKOIPAZMeHTHBIX ~ ceraparopax  C
CW/IbHBIM TIO7IeM /11 oforaieHus c1abo-
MarHWTHBIX ~TOHKOM3Me/IbUeHHbIX —MaTe-
PYIA/IOB M 1I/TaMOB [4].

['pu mpyMeHeHHH craboro MarHUTHO-
ro Mons M BBICOKOIPAIHMEHTHOM ocaau-
Te/IbHOM CHCTeMBl He BO3HMKAaeT I1O/THOM
QIORY/SLIM MY/BIBL, T.K. /11 3TOTO He
XBaTaeT HAIPSKEeHHOCTY MArHUTHOIO I10-
711 ¥ MaTeprasl OCTaeTcsl B OTHOCHUTE/ILHO
CcBOBOAHOM B3BellleHHOM coctosiHur. On-
HaKO B Y3/1axX BbICOKOIPAIHMEHTHOM CHCTe-
MBI CO3/AeTCs AOCTaTOYHas MarHuTHas
Cv/ta 7151 YAepKaHKs YaCTHLl MarHeTUTa.

[laBopaTopHBIle HCC/Ie0BaHMA  BbI-
IMO/IHAMMCh HA YCTAHOBKE, IMOKA3AaHHOM
Ha pucyHKe. OHa COCTOWT U3 KacCeThl C
MeTa/l/IMYeCKON  TIPOBO/IOKON,  ITOMe-
IIEHHOM BHYTPH CO/ICHOM/A, TIOAK/IO-
YEHHOT'O K WCTOYHUKY TePEeMeHHOro TO-
Ka.



PesyabTaThl BICOKOrPaAHEHTHOH ceNapalHH B c1aboM repeMeHHOM
MarHHTHOM no/ze KoHueHrpar MuxainaoBckoro T'OKA

IMpoaykThl cenapaumm: Boixoa, % Coaepxanue, % Hssneuenue, %
Hcxonnbitt (koHtieHtpat MI'OKa) 100 65.1 100
KoHLieHTpaT n10BOAKU 28,4 68,3 294
[Tpomnpoaykt 71,6 63,7 70,6
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CxeMa n1ab6opaToOpHOI YCTaHOBKH

HarnpsizkeHHOCTh MarHWTHOrO IO/ B
paboyeM TPOCTPAHCTBE peryampyercs
HarpsikeHrieM, T1oaBaeMbiM OT BHeIl-

Hero MCcTouHvka B mnpezaenax ot 0 ao
40 gA/M. VcxoaHsllt MaTepuan rosa-
eTcs CBepxy B pabouyio MaTpHIly,
[IPOMITPOAYKT C/IMBAETCS CaMOTEKOM,
a KOHIIGHTpaT HaKal/IMBaeTcs B pa-
6Goueit MaTpulie U NepHOANYeCKH pas-
rpyKaeTcs TocC/e OTK/AIOUEeHUs 3/1eK-
TPOTHMTaHUsA

B KauecTBe UCXOAHOTO TPOAYKTA
Obl/ B3ST TOBapHBLIM KOHLIEHTpaT Mu-
xarinnoBckoro ['OKa ¢ coaepxanvem Fe
65,1 %. B pesynsrate oboraiieHus
NpYBeieHbl B TabuLie.

[puMeHeHre naHHOTO MeToAa I1O-
3BO/IAET I0/1Y4aTh KOHLIGHTPAThl TOBap-
HOTO KauecTBa, MNPUIOAHOTO A1 HUC-
MO/Ib30BaHUsA B Ge310MeHHON MeTa/iyp-
MU He MCTob3ys pI0Talrio, YTo I10-
BBILIAET 3KO/IOTMUECKYI0 6e30I1acHOCTb,
3HAUMTE/IbHO COKpalllaeT 3aTpaTthl U CO-
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Quality iron ore depletion worsens with rich types and with increasing depth of pits, and therefore the quality
of iron ore for the steel industry is constantly decreasing. Basic equipment concentrators are drum separators,
which have a limit on the iron content in the concentrate. The main drawback of these separators - low
selectivity, which resulted in the final concentrate fall poor splices, its quality deteriorates. Nonmagnetic
concentrates on fine-tuning methods either expensive or ineffective. The proposed method involves the use of
high-gradient enrichment separation of strongly magnetic grains to extract pulp. The feature of this method is
the low intensity of the magnetic field of the magnetic system and use it for AC power. When applving a weak
magnetic field and high-gradient spin system is not complete flocculation of the pulp occurs because this
lacking of magnetic field and the material remains in a relatively freely suspended. Laboratory examination of
the process was conducted in a pilot plant. It consists of a cassette of thin metallic wires placed inside the
solenoid connected to an AC source. The study was able to improve the quality of the concentrate.
Application of this method allows to obtain concentrates commercial quality suitable for use in the reduction
metallurgy without using flotation, which increases environmental safety, significantly reduces costs and
improves production efficiency, respectively.

Key words: high-gradient separation, low field strength, magnetite concentrate is.
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BpeMH YHTaQTb KHHIH, H BpeMs IMMHCaTb KHHI'H.
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