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XHUYECKUE HAYKM

PA3PABOTKA CIIOCOBOB OBEC®OCPOPHBAHHSA
KENE30COJEPHAIHMX MATEPHAJIOB

Hcanoea Bupenv Xycautoexa
KaHoudam XuMu4eckux Hayk
doyenm

l'nesa Huna dedoceegna
KaHOUdam Xumu4eckux Hayk
doyenm
Kapazandunckull zocydapcmeeHHbill uHOycmpuaasHbulll yHugepcumem
PecnyGaura Kasaxcmak

fipo6nrema paspaboTkH TeXHOJNOTMH yaa/leHHS
docdopa Hz pya K NOAy4YeHHE KOHAHIHOHHOLO 10
dochopy xoHueHTpaTa  mpeAcTasaneT GoJpluoH
NP4KTHYECKHUI HHTEPeC U HMeeT BAXHOe 3Ha4eHHe
AJs MHOTHX cTpaH MHpa, Kak npaBuio, B pysax co-
AepxaHue keje3a cocrapaseT 30-49% (MUHUMAb-
HO€ ZJIS1 KOHLUEHTPaToB ~ 50%), a cojepxanne poc-
dopa 0,6-0,9% u Gosee. Pyj1a, 3a4acTyi0 CAOUCTOrO
XapaKrepa 00NUTOBOH CTPYKTYDRI, Hepeaxo gedop-
MHPOBAHHOMN, COCTOHT B OCHOBHOM M3 I'HAPOTEHMTA,
XJOpUTa H Kalblpeporo docdara. QonuTl Tpeuiu-
HOBATBI, MO3TOMY C1a60 CONMPOTHB/ISIIOTCH H3Me/ib4e-
HM10. MarHeTHT NpeACTaBled TOHKHMH KPHCTAAAH-
4eCKUMH YacTHiaMu Meabde 0,050 MM. Pysa moxeT
6biTh €1260 OKUCIeHA. XAOPHT NPHHAJIEKUT K TURY
HaMYa3HTa; OH COAEPKHT MarHuii H AByXBajeHTHOE
xeneso. Kasbuuesbiii GocdaT oTHOCHTCH K rpynne
AnaTHUTa, ero MoJeKyJjia MOKeT CojepXaTb OJHY HAU
Heckoabko rpynn OH M, Bo3MOXHO, HeMHoro Si02
BMecTo P043-. W3BecTHa TEODHS, YTO aHHOHBI OC-
$aToB abcop6uUpyIOT H PACTYT Ha NOBEPXHOCTH dep-
poruapararess H ¢ocop HCKITIOUAETCR U3 PEHIETKH
KeAESHOW PYZAbI BHYTPb KPHCTAANOB ACTHAPATA KHA-
KOTro LeMeHTa U pexpHcTaniusyeTc. OrpaHuyeHHoe
yAaneHWe ¢ocdopa ROCTHraeTcd NOCPeJCTBOM M3~
MeJibYeHUS! H MarHUTHOM CeMapau{y, YTo YacTHUYHO
TEXHHYECKH BO3MOXKHO, OITOMY TAKAR TeXHOJIOrUst
yAaneHHA Gocpopa U3 KeJesHbIX Pyl NpUMeHseTCA.
YacTb Pochopa BXOAHT B €OCTAB LIeMEHTHOH MacChi,
CBABbIBABIUEH TOHKOJMCIIepCHbIE 3¢PHa MarHeTUTA.
floaTomMy MexaHHYeCKMMHu CROCOGaMH HEBO3MOXKHO
YAAAHTh €ro A0 coJepkaHuii, - y40B/1eTBOPSOUINX
TpeGoBaHHAM MeTa/IIy PrHYeCKHX NepeeioB. Benay
HEBO3MOKHOCTH SHAYHTE/LHO CHUEHTL CojepkaHue

docdopa B KOHLUEHTPATAK ¢ TOMOLIBIO MeXaH H4eCKOi
06paboTKKH H3BeCTHO NMPHMeHEeHHe T'HApoMeTanayp-
FUYECKHX Cnoco6oB MR o6echocdopHBaHUA Keae3-
HBIX PY4.

B nocieanee BpemMst HauGoaee PacnpocTpaHeHHbI-
M# criocoGamy gedochopann MaTaAIOCOePKAUHX
PYA SBASIOTCHA XHMHYECKHEe MeTOgbl - ljeJOUHOe HIIH
KHCOTHOE Bblle/Ia4YHBAHHE C OTJENeHHEeM Bbillie-
JIQ4YEHHOr0 KOHLeHTpaTa. HanpuMep, Aas yjaleHHS
docdopa Uz soTapuHTCKoif pyasl, coaepxameii 30%
Fe 1 1,7% P205 npumeHs0T 06paboTKy pyant 40-50%
PacTBOPOM wiest04H PH TeMnepaType 125-1400C oT
30 MHH A0 3 4aCOB H KOJIMYECTBE TBEPJOro B Ny/b-
ne 50 - 200 r/n. Mipu 3TOM 6H110 U3BNEYEHO B PACTBOP
a0 60-80% docdopa [1]. OgHako, BbIsABIEHHBIH on-
THMAJBHBIN PeXHUM BhIlleJa4MBaHus HMeJ psj ce-
Pbe3HbIX HEZOCTATKOB: CJIOKHY 10 CXeMY pereHepaL ik
WeNo4H, 3HaUHTEIbHbIHM PacXoj Bo/Jbi Ha ee OTMbIB-
Ky, PACTBOPBI MJIOXO OTCTAUBAIOTCH U GHALTPYIOTCA
[2]. B xavecrse MHHePaNbHOI KHC/IOTHI MPH BhIlle-
JIauMBaHHH MOI'YT NPHUMEHATbCS PACTBOPbI COJISTHOM
U a30THON KucaoT. HeAocrarkoM 3Toro cnocoba sis-
ASETCH TO, YTO NPHMEHEHHe J1eTyYHX KHCAOT 04eHb
BpeAHO /5 06CAYKHBAIOUIEro flepcoHana U npHBo-
AUT K Koppoziu o6opyaoBanss [3]. MeTogom npsiMo-
ro BoccTaHosneHus $ocdopa My TeM ero nepesoia B
1K cogepxanue pocdopa cHmxaerest 1o 0,1%, a u3-
BJIeYEHHE KeJle3a COCTaBIsET TOAbK0 B0,8% [4].

WaBecreH Takxe crocob [5] npsiMoro BoccTaHORB-
JNeHus docdopa, COAePKAWErocst B Keae30PYAHBIX
KOHLEHTPATaxX, 0yreM BAYBAHHA KUCJOPOAa, BO3AyXa
1 U3BECTKOBO#H NbLAH B KOHBepTOp A48 jgedocdopa-
MM pyAbL 3TOT Mpouecc Gbis MO3/HEE YCOBEpPILEH-
CTBOBAH MOLOrPEBOM OKHCH KA/TbLH5 KOHBEPTePHbIM
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rasoM, 3TC NO3BOJH/IO HCNO/ib30BATH pydbl C MeHb-
IIHM CO/lepXKaHHeM Kejie3a v coepxaHyeM ¢pocdopa
oT 3% 1 Bonee, TaKkHe Kak JeoncKie pyavt € 2,5-3,5%
docdopa, H NONYYATH BBICOKOKAYECTBEHHY IO CTa/b,
K HejocTaTkaMm 3THX CNOCOGOB Heo6X0JMMO OTHe-
CTH €ro HEBKOHOMUYHOCTD, GO/IbIINEG MOTEPU Keneza
(A0 20%) u aKonornyeckue npodaemel B zaneke [6]
npeaoxeH croced 04NCTKY oT Gocpopa xene3opys-
HbIX KOHIEHTPATOB, 110/1y4€HHBIX H3 Ke1e3HOH pyabt
JIHCaKoOBCKOI'c MECTOPOX ACHUA NYTEM H3MeNbUYeHHs
pyAbl ¥ FPaBHTALHOHHO-MarHUTHOrO 0GOralleHHs.
MpH 3TOM NOAYYEH kene30pyAHLIE KOHLEHTPAT, co-
Aepxaimii xenesa 56,4%, a docdopa 0,15%. Horepn
KeJsesa COCTaBHAH 4,2%, a M3BjieveHHe Pocdopa B
pacTsop - 79%.

Pelizenyie sKoaoru4eckoi npo6ieMmbl HeHrTpani-
3alMH OTXOJOB BbIlENa4HBAHHUS Ny TeM Y THAM3AL UK
dochopcopepxalnero npoAyKTHBHOrO pacTBopa B
npousroAcTse GochopHbIX YAOGpeHNUit CymecTBeHHO
yMeHbHigeT €ce6ecTOUMOCTD KOHIEHTPATA.

Tpe6oBaHHA K Ka4yeCTBY KeJe€30PYAHbBIX KOHIeH-
TpaToB, OKOMKOBAHHBIX A5 BHeJOMEHHOI'o llepe/ena
Ha 3/IeKTPOCTA/IENIABU/IBHBIX YCTAaHOBKAX, Mpejyc-
MATPHBAKT MaKCHMAIbHO AONYCTHMOE COAEPKaHHe
docdopa B okarbitiax u 6pukeTax - 0,02% P [7].

ChipreBoil  Gasolf MeTalNyPrHYeCKHX 3aBofOB
KasaxcTaHa 1o NpoHU3BOJCTBY YE€PHBIX METAaIOR B~
NAWTCA KOHUEHTpaTht COKoM0BCKO-Capbatickoro rop-
HO-TIPOU3BOCTBEHHOIO ofheAUHeHNA, ATacy#iCKoro
ropHO-060raTHTENABLHOIO KOMGHHATa, DYABI MecTo-
poxaennii Kentobe u Torail, a Taxxke 6ypoxeneans-
KOBbi€ pyAbl JHHCaKOBCKOTO MECTOPOK AEHHA.

Boabume 3anachl 4 61aronpHsiTHbie FOPHO-TEXHU-
4eCKHe YCAOBHSA KX 3a/1eTaHHA TpHAatoT /INCaKOBCKHM
6y pbiM JKeJesHsIKaM Heo6XoAHMOoe pasBHUTHE HX j0-
6biYH. ATO MECTOpOXNJEHHE RpeAcTaBaseT Coboii
OKHC/IeHHbIe OOJIHTOBbIE JXE/e3Hble PYAbL, KOTOpbie
COCTOST M3 chepHuecKHX 3epeH AuamerpoM <0,5 go
2-3MM, chopMHpOBaKHbIe U3 NOCAeJOBATEAbHO pac-
O/IOKEHHbIX KOHUEHTPHYECKHX C/0eB CHAMKATOB,
KapGOHATOB JeJie3a M UX KPHCTAL/IOTHAPATOB H B pas-
HBIX COOTHOUIEHHUAX BKPaNAEHHbIX B MAaTPHLY ITpu-
MEeCH AHAOTHYHOTO COCTABA HPH HeyROPAA09EHHOM
pacnpegeneHud.  CTPYKTypPHO-MHMHEpaJOrH4ecKuif
M XHMUYECKHH COCTaBbi GYPhIX XKeJe3HAKOB 3HaYH-
T€AbHO OTAKHAIOTCA OT OOBIYHBIX Xe/Ie3HBbIX PYA, YTO
BEI3bIBaET MPOGAEMEI B HX nepepaboTke MO TPaAHLH-
OHHOH TexHoJOruH. HeJocTaTkoM nojyqaeMoro uz
HHX KOHLGHTPATa ABJAETCA BBICOKOE coAepiaHMe
dochopa u riMHO3eMa TIPK HeBbIcOKO KOHLEHTpa-

MU Kene3da. U3 Bblilie 1epeyHCIeHHbIX KOMNOHEHTOB
B /lHcakoBckoi pyse ¢pochop ABAACTCRA FaBHbIM Npe-
BATCTRHEM H3 HYTH 3Q¢PeKTMBHOTO HCNDJAb3OBIHHUA
JAQHHOrO ChIpbsi, YTO NPHBOJAUT K He BOCTpeBGOBaH-
HOCTH [POMEBOJACTBA M3 Hero KoHueuTpata [8). Tak
Kak o6ecdocdoprBatine NP MOAIOTOBKE Chipbsl He
OCYIeCTBIINETCH, TO cofepxaHue Gocdopa B KOHLEH-
TPpaTe HeCKOAbKO Bblllle, YeM B PYAe. B ¢BA3M ¢ 3THM
NOHCK ONTHMaabHOro MeToia o6echochopuBaHHs
JIMCaKOBCKOro KOHIEHTPATA OCTAETCH aKTYaIbHbIM.

[t mecnenoBaHUs NPOUECCOB yjaneHHs ¢oc-
¢dopa 13 KOHUEHTpaTa ¥ HCHO/Ih30BAHHA €ro B Me-
TaypPruveckoif MpoMblI/IeHHOCTH HaMH H3Y4eHbl
FUApPOMETAN/IY PrHYeCKHE METOAbL ero obecdocdo-
puBaHus. Cosepxanue pocdopa B JINCAKOBCKOH pyse
KosieGneTcs B pegenax ot 0,6 10 0,8% u 06 bicHsET-
ot IPUCYTCTBHEM FHAPOOKHCIOB Kenesa, 00oraleH-
HbIX $0ochOPOM H eAMHMYHBIX 3epeH anaTHTa. [as
pelteHUs AaHHOM Npo6/aeMbl HAMH BBINOJHEHb! Cre-
Ay IOLIHE HCCAEAOBAHHUST:

- onpejeseHbl TepMOAMHAMHYeCKHe XapaKTepu-
cTHKH $oChaToB U ruapodochaTOB Kele3a ~ OTHOB-
HbIx popM mpucyTCTBHA $ocdopa B pyAe H KOHUEH-
Tpare [9-11};

- MpoBefieHbl JabopaToOPHbIe HCCNEAOBAHKS N0
KHC/IOTHOMY BbIl€TaUHBAHHIO JIHCAKOBCKOTO KOH-
yeuTpara [12,13];

- MpoBejeHbl JafopaTopHble HCC/AEOBAHHA 110
1le049HOMY BBl A4MBAHNIO JIHCAKOBCKOFO  KOH-
ueHTpara [14,15];

- DpoBeJleH CPaBHUTE/bHBIH aHaNH3 KHCAOT-
HOro M uleso4HOre cnocoboB obecdochopHBaHuA
JlncakoBCKoro KoHUeHTpara [16];

- NpoBejeHbl 1abopaTOPHble HCC/IEA0BAHHA CTY-
NEeHYATOro KHCJIOTHOrO H IIeJ0YHOro Cnocobos obe-
cpocoopupanmst IHcakoBCKOro KOHUeHTpaTa [17].

B npolecce McCe0BaHUS BapbHPOBAIHCh KOH-
LHEHTPaUusn CepHoll KHCAOTHI H ILETOYH, TeMmme-
paTypHbiif pexHM, AUCHePCHOCTL U TeMnepatypa
06KHra KOHLUEHTPATa, 3 TAKXKe PEeLHPKYASTLHA Ma-
TOYHOTO PAacTBOpa. B pesyabTaTe HallHX HCC/iefo-
BaHHH JIHCAKOBCKOro KOHIUEHTpaTa YCTaHOBJIEHO
HeOoOX0AUMOe JONOJHUTENLHOE H3Me/bUeHHE KOH-
ueHTpaTa., ONTHMAanbHbI pexuM obecpocdopupa-
HHA: TeMepaTypa ofxHra KoHuenTpara 850-9000C,
TeMnepaTypa npouecca o6echocpopusanusa 80-900C,
KOHUEHTpaUHA CePHON KHCIOTB M FHAPOKCHAA Ha-
TpHsi 10%, BpeMn oGecdocdopHBanda 1 4ac, HCTIONb-
30BaHHe MATOYHOI'0 PpacTBOPa B 2 CTYNEHHA
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