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MU3BNEYEHUE MEJIKUX ®PAKLIUA XPOMMUTA

HACTOALWLEE W3OBPETEHME oTHOCMTCA K W3BAEYEHUIO MENKUX dpaKkLuui
XpomuTa. B yacTHOCTU, M306peTeHUE OTHOCUTCS K U3BJEUYEHUIO MENKMX GPaKLMn XpOMUTa U3

wnama.

YcTaHOBKM, nepepabatbiBawolume xpomuToByto pyay (FeCr,04), Kak npasuno,
BblpabaTbiBatoT 0TX04bl OObIMHO B BUAE LWama UK MOTOKA XBOCTOBOM My/bMNbl, COAEPKALLEro
LEeHHble MenKkuve ¢pakuunm Xpomuta. IKOHOMMUYECKM 3bEKTUBHOE UW3BEYEHUE MEJSTKUX
dpaKkuuii XxpomuTa M3 TaKOro LW/iama WM MOTOKOB XBOCTOBOM My bMbl ABASETCA TPYAHOM
3a4a4ei, B YaCTHOCTU, B OTHOLWLEHUK dpaKLmMi XpomuTa pasmepom -75 mKkm. MNMoTepu xpomuTta B
XBOCTOBbIX OTXO/Zax B npouecce paboTbl YCTAHOBKM MO nepepaboTke XpOMUTOBOM pyabl MOTYT
6bITb 3HaUMTENbHBIMU, NOpAAKa 35—-40 % no macce Cr B XxpomuTe, NOLaBaeMOM Ha YCTaHOBKY NO

nepepaboTke XpOMUTOBOW pyAbl.

Takum obpaszom, Bonpoc paspaboTKM 3KOHOMMUYECKM 3dPeKTUBHOro npouecca

U3B/IEYEHMA MENKUX GPaKLUMI XPOMUTA U3 LWIama BeCbMa aKTyaneH.

CornacHo HacToALeMy M306peTeHUto NpeaaaraeTcs cnocob M3BNEYEHUA METKUX
dpaKkuuii XpoMUTa M3 LW1ama, NPy 3TOM NPOLECC BKAKYaeT c/ieaylollee:

NoAalT CbIPbEBOM LLIAM, COAEPXKALLMKA MenKMe ¢pakuuu XpOoMUTa, Ha CTyneHb
CMUPaNbHOTO KOHLUEHTpaTopa A/1A MOKPOro o6OralleHus, COAEPALLY MHOXECTBO
CMUPanbHbIX CENAPaTOPOB UM CNIMPabHbIX KOHLEHTPATOPOB AJ/17 MOKPOro oboraleHus;

CEMapUpyOT Wiam € MOMOLLBI CMMPasbHbIX CENapaTOPOB WM KOHLUEHTPATOPOB A5
MOKpPOro o6OoraleHus Ha LWaam C BbICOKMUM COAEPKAHMEM XPOMMUTA, WAAaM C HU3KUM
COZlEPKAHMEM XPOMMUTA M NEPBbIN MNOTOK XBOCTOBOW My/bIbl;

MarHUTHbIM CMOCOOOM CEMAaPUPYIOT LWJIaM C HUSKMM COAEPKAaHUEM XPOMMUTA Ha CTYMEHU
MOKPOM MarHMTHOM cenapauMm Ha MNOTOK MAarHMTHOrO MmaTepuana M MNOTOK XBOCTOB

HEMAlrHUTHOIo matepuana; m
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CEMapUpyHoT WAaM C BbICOKUM COAEPMKAaHMEM XPOMMUTA U MOTOK MarHUTHOrO maTepuana
Ha CTyNeHu pasgesieHUA Ha KayatoWMXCA KOHLEHTPAUMOHHbIX CTOMaX Ha XPOMMTOBbIM

KOHUEHTPAT M BTOPOW NOTOK XBOCTOBOM Ny/bNbl.

Tpunatu (Tripathy), Cynun Kymap (Sunil Kumar), Pamamepdu (Ramamurthy), ¥ u
Cuurx (Y. and Singh), BeepeHnapa (Veerendra), «M3sneueHue yacmuy xpomuma U3 X80CmMoe
YCMAHOBKU rymem 2pasumayuoHHo2o obozauwjeHus» (Recovery of chromite values from plant
tailings by gravity concentration), Journal of Minerals and Material Characterization and
Engineering, 1. 10, No 1, ctp. 13-25, aHusapb 2011 r., onucbiBalOT UCNOAb30OBAaHUE CUpasien u
KaualoLWMXCA KOHLEHTPALMOHHbIX CTONOB A/1A 060ralleHnsa NoToKa XpomMuTa, CoaepKallero no
MeHblen mepe 50% menkux dppakumii pasmepom ot 100 mKm o 35 mkm. Tpunatu (Tripathy),
Cynun Kymap (Sunil Kumar) u Mepdu (Murthy), M Pama (Y. Rama), «MHozouyenesas
ONMUMU3AUUA CNUPAnbHO20 KOHUeHmMpamopa O04A Ccenapayuu yasmpamesnkux 4Yacmuy
xpomuma» (Multiobjective optimisation of spiral concentrator for separation of ultrafine
chromite), International Journal of Mining and Mineral Engineering, T. 4, Ne 2, aveapb 2012 r.6
TaK)Ke CCbINAOTCA Ha CNUPAJIbHYIO CenapaLmio yibTpaMeKMX YacTUL, XPOMUTA C COAEPKaHMEM
70% xpomuta n pasmepom meHee 75 mkm. B natenTtax US 3,323,900, CN 101823018 n CN
201366374 ynomunHaeTca UCMNo/b30BaHMe CNUPAJIbHOro cenapaTtopa ANA U3BJIeYEeHMA XPpOMa U3
nateputa. MarHuTHasA cenapauma menkux Gpakuui, coaepalmx XpOMUT, ONMcaHa B NaTeHTax
US 3,323,900, US 3,935,094, RU 2208060, CN 101823018, CN 201366374, ZA 2011/00444 v ZA
2014/004437. B nateHTe ZA 2005/03034 onucbiBaeTca MexaHUUYECKas YMCTKA MOBEPXHOCTEN
KPUCTaNN0B XPOMMUTA, MPUCYTCTBYIOLMX B U3MENbUYEHHbIX GPaKLMAX XPOMUTA U OKCUAE XKenesa,
oTAeNAeMOM MAarHUTHOM cenapauuen. Kauatowmeca KOHUEHTPaUWOHHblE CTONbl AAs
U3BJIeYEeHMA XpomMUTa onucaHbl B nateHTax US 3,323,900, CN 101823018 n CN 201366374.
OpHako, HM B OAHOM M3 3TUX AOKYMEHTax He CoaepXKuTca MHbOopMaumMAa U He npeanaraeTcs
npoLecc B COOTBETCTBUM € M306peTeHneM, UCNONb3YIOLWMIA paboume onepaumm yCTaHOBKU B TOM
e nocnenoBaTe/IbHOCTH, Kak U B npouecce No M306peTeHUto u ¢ TeMU Ke NOTOKaMM CbipbA U

NOTOKaMUu NpPOAYyKTa, COEANHAKLWLMMUN pPa3INYHbIE ONepaunm yCTaHOBKU.

3707 npouecc MOXeT BKNOYATb CTyneHb NOAroTOBKU CbIPpbEBOrO W/1amMma Nepes

ero noZiayen Ha CNMpasnbHbI KOHLEHTPATOP ANA MOKporo oboralleHus.
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Ha cTyneHM noaroToBKM Cbipbs CbIPpb€BOM LWJ/aM MOMET NpoceuBaTbCAa A/A
OTZ.e/IeHUs HaZpeLeTOYHOro MaTepuasna oOT CbipbeBOTO Wnama. Kak npaBuio, HagpeLueToYHbIN

maTepuan cbpacbiBaeTcs B 0TBa.

CTyneHb NOArOTOBKU CblpbA MOXeT ObiTb BbINO/HEHA C BO3MOMHOCTbIO
OTAENIeHUA HaZpelleTo4yHoro matepuana +1000 mKm, npegnoututesnibHo +950 mkm, 6onee

npeanoytutenbHo +900 MKm, Hanbonee npeanoyYTUTEIbHO +850 MKM OT CbIPbEBOTO Lama.

Ha cTyneHM nOAroTOBKM  CbipbA  MarHUTHbIM  MaTepuas, Hanpumep,
MEeTaI/IMYECKME BKIIOYEHUS, MOXKET OTAENATLCA MAarHUTHOM cenapauuen OT NMOTOKa CbipbA Ha
MHOXECTBE MarHWTHbIX CenapaTopoB A/A MOKPOro oboralieHusa cpegHeil MHTEHCUMBHOCTY,
paboTtatouwmx napannesnbHo. OB6bIMHO MarHUTHbIM MaTepuan cbpacbiBaeTca B OTBaj, Hanpumep

BMECTE C HaapeLWweTOYHbIM MaTepUaIOM.

Mpyv HeobXOAMMOCTM 3TOT MPOLLECC MONET BKA4YaTb AobaBneHwe BoAbl B
CbIpbEBOW LWAaM OT FPOXOTOB Ha CTYMNMEHM NOATOTOBKM ChIPbA (T.€. B HUXHUIN C/IMB OT YNOMAHYTbIX
rPOXOTOB) A/ YMEHbLUEHUA NJAOTHOCTU CbIPbEBOrO W/AamMa nepej MarHUTHOM cenapauuen

MarHUTHOro matepuana OoT Cbipbe€BOro Wjama.

MarHuTHble cenapaTopbl AAs MOKPOro oboralleHua cpeaHei UHTEHCUBHOCTM
MOTYT CO34aBaTb MarHWTHbIM NOTOK MHTEHCUBHOCTbIO OT oKoso 0,2 Tecna ao okono 0,8 Tecna,
npeano4YytuTenbHo ot okono 0,3 Tecna go okoso 0,7 Tecna, Haubonee NpeanodYTUTENbHO OT

okono 0,4 tecna go okono 0,6 Tecna, Hanpumep, okono 0,5 Tecna.

ITOT NPOLECC MOXKET BK/OYaTb NOAAYY MO MEHbLLEN Mepe OAHOTO NOTOKa Waama
C BbICOKMM COAEpPXaHWEM XPOMMUTA M MArHUTHONO MaTepuasia Ha CTyMeHb cenapauuu no
pasmepy, 4ToObl MOAYYUTb OAHY WM HECKONbKO Gosiee menkux dpakuuii maTepuana wam
HWMKHEro NpoAyKTa U OAHY UK HECKOIbKO Bosiee KpynHbIX Gppakuuii maTtepmana Uam BEpXHEro
NPOAYKTa nepes, TeM, Kak YNOMAHYTbIM MO MeHbllel mMepe OAMH MOTOK Wiama C BbICOKMM
COAEPKAHMEM XPOMMUTa U MArHUTHOrO maTtepuana, B BUAE NO MEHbLUEWN Mepe OAHOW MM
HeCKONbKMX Bonee menkux ¢ppakumin matepuana U AONOSHUTENIBHO YNOMSAHYTON OAHON WU

HEeCKONbKMX Oonee KpynHbiXx ¢pakumit matepuana, He OyaeT pasgeneH Ha Kadawowemcs
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KOHUEHTPALMOHHOM CTO/Ie Ha XPOMMUTOBBIN KOHLLEHTPAT U BTOPOM NMOTOK XBOCTOBOW My/bMbl.
MpeAnoYTUTENBHO U WaM C BbICOKMM COAEPKAHMEM XPOMMUTA U MOTOK MAarHUTHOrO maTepuana

MPOXOAAT CTyNeHb cenapayum no pasmepy.

B ogHOM BapuaHTe OCyLLeCTB/eHMA N306peTeHnsa BMECTO OTAeNeHUA OAHON Uu
HECKONIbKMUX 6onee KpynHbIX PppaKuuii, MONYYEHHbIX Ha CTyNEeHW cenapauuu no pasmepy Ha
KauyallLlLeMCA KOHLEHTPALMOHHOM CTOJIe, OAHa WM HECKO/bKMX 6osiee KpynHbix dpakuui,

MOJIYYEHHbIX Ha CTYMEHM cenapauum nNo pasmepy, cbpacbiBatOTCA KaK XBOCTOBbIE OTXOAbl.

CTyneHb cenapauuu no pasmepy OObIMHO BK/AOYAET OAMH MM HECKOJIbKO
rPOXOTOB A/1A pa3fe/ieHMA MOTOKa LWAama C BbICOKMM COAEpPXKaHUEM XPOMWUTA U MAarHUTHOIO
mMmaTepuasna Ha ase GppaKkuumM rpaHy/IOMEeTPUUYECKOrO COCTaBa, Hanpumep, dpakumio +100 MKm U

dpakumio -100 mrkm unum dpakumo +90 mkm 1 dpakumio -90 MmKm.

CopepraHue Cr,03 B Cbipb€BOM LLJTAME MOXKET COCTAaB/IATL OT OKON0 7 % no macce

£10 oKos1o 11 % no macce, Hanpumep, OKo10 9 % Mo macce B NepecyeTe Ha Cyxoe BeLLecTBO.

CbipbeBOM W/am, NOJABaeMbli Ha CTyneHb CMMPanbHOrO KOHLEHTpaTopa AnA
MOKpPOro oboralleHua, MOXeT CoAepKaTb Takne menkue GpakumMm XpoMmuTa, Y4TO NO MeHbLUEeN
mepe 90% menkux dpakuMi XpomuTa NpoxoauT depes KBagpaTtHoe otBepcTue 150 MKM mnu
yepes KBagpaTHoe oTBepcTue 125 MKm, nnm vyepes KBagpatHoe oTeepctme 115 mkm, unm yepes

KBagpaTHoe oTBepcTme 100 mKm.

Bonee 50% wnu 6onee 60% wunu 6onee 70% unu 6onee 80% menkux Pppakuuin xpomuTta B
CbIpb€BOM LUJIAaMe, MOAABAaEMOM Ha CTyNeHb CNMPasbHOTO KOHLUEHTpaTopa A/ MOKPOro

oboralleHus, cocTaBasfeT maTepuas pasmepom -75 mrm.

ITOT NPOLECC MOXKET BKAOUATh 06€3BOKMBaHME CbIPbEBOTO Wiama nepes ero
nofgayer Ha ChvpasbHble cenapaTopbl AA MOKPOro o6oralleHusa WaAn  cnupasbHble
KOHUEHTpaTOpbl A8 MOKporo oboraweHus. O6e3BOXMBaHME CbIPbEBOrO LWAaMa MOMKET

BbINOJIHATLCA C MOMOLLbIO 060N noaxoaalen TeXHONOTUMU UM YCTaHOBKM 06e3BOXMBaAHUA,
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Hanpumep, 06e3BOKMBAKOLLETO LMKAOHA. OB6bIMHO BOAA, M3B/IEYEHHAA M3 CbIPbEBOrO LW/IaMa,

noaaeTca Ha CrycTutenb Uam nogobHoe ycTporcTBo.

OTHOCUTENbHaa NNOTHOCTb MO BOAE CbIPbeBOro LWJjaama, NoAaBaemoro Ha
CnupasibHble cenapaTopbl AU KOHLEHTPATOPbI A1 MOKPOro o6oralleHusa, MOXeT COCTaBNATb OT
oKkonol,2 no okono 1,8, npeanoytuTtesnbHoO oT okono 1,3 o okono 1,7, 6onee npeanodYTUTE/IbHO

oT okono 1,4 po okono 1,6, Hanpumep, okono 1,5.

Yron Hak/Ao0Ha CnupasnbHbIX CENapaToOpPOB WM KOHLEHTPATOPOB A/ MOKPOTo
oboralleHus, MOXKeT COCTaB/ATb OT 0Ko0 4° 10 okoso 10°, npeanoyYTUTEIbHO OT OKO10 4° A0

oKono 9°, 6onee npeAnoYTUTENBHO OT OKO0 5° A0 OKoNo 8°, Hanpumep, okono 6,5°.

OnameTp cnupanbHbIX CEenapaTopoB W/IM  KOHLEHTPATOPOB ANA MOKPOTo
oboralleHus, MOXeT coCcTaB/ATb OT OKo/10 50 cm a0 okono 150 cm, NpeaAnoYTUTENBHO OT OKO/O
60 cm a0 okosno 140 cm, 6onee npeanodTUTENbHO OT 0KOM0 70 cm A0 oKosio 130 cm, Hanpumep,

0Ko10 90 cm.

Mpodunb cnMpanbHbIX CENapaTopoB WM KOHLEHTPATOpPOB A/ MOKPOro
oboralleHua, MOXKeT COCTaB/IATb OT OKoN0 1° o okono 5°, npegnoytuTenbHoO oT okono 1,5° go

0oKon0 4,5°, 6bonee npeAnoYTUTENBHO OT OKO/0 2° 10 0K0J10 4°, Hanpumep, okoso 3°.

BbicOTa cnMpasnbHbIX CEMapaToOpoOB W/IM  KOHLUEHTPATOPOB AN  MOKPOro
oboralleHus, MOXET COCTaB/IATb OT OKOJIO 2 BUTKOB [0 OKOJIO 6 BUTKOB, NpeAnoyYTUTENIbHO OT

OKO0/10 3 BUTKOB A0 OKO/0 5 BUTKOB, Hanpumep, OKo/10 4 BUTKOB.

Pacxop, cblpbeBOro LWlama, NoJaBaemMoro Ha Kax/bl CNMpasibHbli cenapaTop
WX KOHLEHTPAaTOP A/19 MOKPOTo 06oralleHus, MOXeT coCcTaBnATb OT 0Koso 0,5 T/u go okono 1,5
T/u, NnpeanoyYTMTeNLHO OT 0Ko0 0,6 T/u Ao okono 1,4 7/u, bonee npegnoYTUTENBHO OT OK0/0 0,7

T/u po okono 1,3 1/u, Hanpumep, okono 1 T1/u.

CnupanbHble cenapaTopbl UM KOHLEHTPATOPbI A/15 MOKPOro oboraleHuns moryTt

ObITb BbINO/IHEHbI TAKUM o6pa30M, YTO WAam C BbICOKUM coaepXaHNem XpomMuUTa npeacrtaBanaeTt
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coboN KOHUEHTPaT, OTAENEHHbIA OT CNUpPanbHbIX CEnapaTopoB WM KOHLEHTPaToOpoB As
MOKporo oboraleHus, Wnam € HU3KUM COAEpP)KaHMeM XpomuTa npeactasnsetr cobol
MPOMEKYTOUYHbIN NPOAYKT, OTAENEHHbII OT CNUPANbHbIX CENAaPaTOPOB MW KOHLLEHTPATOPOB A
MOKporo oboralweHusa, a nepsblid MNOTOK XBOCTOBOW My/bNbl NpeacTaBafaeT cobol XBOCT,

OTZle/IEHHbIN OT CNMUPA/IbHbIX CEMNAaPaTOPOB UM KOHLEHTPAaTOPOB A/18 MOKPOro oboralieHus.

Kak npaBuno, Bce cnupasnbHble cenapatopbl UAN KOHLEHTPaTopbl A/1A MOKPOro
oboralleHuns npeAcTaBAAoT coboi cnupanu rpyboi dnoTaumm, Takum obpasom, B NpoLecce He

3a4eMCTBYHOTCA CNMPasM KOHTPObHOW daoTaumumn nnu godbaoTtauuu.

CnupanbHble cenapaTopbl UKW KOHLLEHTPATOPbl ANA MOKPOro oboraiieHmsa moryT
ObITb BbINO/IHEHDbI M paboTaTb TakMm obpasom, utobbl cogepaHue Cro03 B WIaMe € BbICOKUM
cofleprKaHMem XpomuTa cocTasnano ot okono 11% no macce po okono 20% no macce,
npeanoYTUTEIbHO OT 0K0M10 12% no macce Ao okoso 19% no macce, 6onee npeanoYTUTENBHO OT
okono 13% no macce o okono 18% no macce, Hanpumep, okono 16% no macce B nepecyeTe Ha

Cyxoe BeLW,ecTBso.

CnupanbHble cenapaTopbl UM KOHLEHTPATOPbI A58 MOKPOro oboraweHuns moryTt
6bITb BbINONIHEHbI U paboTaTb Takum obpasom, UTobbl coaepKaHune Cr0s B WAaMe C HU3KUM
COAEPrKaHMEM XPOMMUTA, T.€. B MPOMENKYTOYHOM NPOAYKTE, COCTaBAANO OT OKOJI0 6% no macce
Ao okono 11% no macce, npeAnoyvTUTENbHO OT OKOJI0 7% no macce Ao okono 9% no macce,

Hanpumep, okono 8—10% no macce B nepecyeTe Ha cyxoe BeL,ecTBo.

CnupanbHble cenapaTopbl UM KOHLEHTPATOPbI A/17 MOKPOTo 06oralleHma MoryT
ObITb BbINO/IHEHbI M paboTaTb Takum obpaszom, 4ToObl cogepxaHue Cr,Os B nepBom MOTOKeE

XBOCTOBOW My/ibMbl COCTaBAAN0 MeHee 8% No macce B NepecyeTe Ha Cyxoe BeLecTBO.

CnupasnbHble cenapaTopbl UM KOHLEHTPATOPbI 4715 MOKPOro oboraweHus moryTt
6bITb BbINOJIHEHDbI M paboTaTb TaKMM 06pa3om, YTOObI OTHOLLIEHWME MAaCCOBbIX PacXoA0B LWaama C
BbICOKMM COAEPMKAHMEM XPOMMUTA U LWNAMa C HU3KUM COAEPIKAHMEM XPOMMUTA COCTaBAANO OT

okono 1:1,5 po okono 1:2,5, Hanpumep, okono 1:2 B nepecyeTe Ha Cyxoe BeLw,ecTso.
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MarHuTHas cenapauua wWaama C HU3KUM COAEPKAHMEM XPOMWTA Ha CTyneHu
MOKPOM MarHMTHOW cenapaLumumn MOXKeT BKAIYATb MPOXOXKAEHUE Waama C HUSKUM COAEPKAHUEM
XPOMMUTA Yepe3 MHOMKECTBO MarHUTHbIX CenapaTopoB AAA MOKpPOro ob6oraweHus BbICOKOM
WHTEHCUBHOCTM, paboTalowmx napanniencHo. MarHuTHble cenapaTopbl A/A  MOKPOro
oboralleHmA BbICOKON MHTEHCMBHOCTM MOTYT NPeacTaB/ATb CO60M cenapaTopbl 419 NePBUYHOIO
oboraleHus, KaxKabli U3 KOTOPbIX CO34aeT MarHUTHbIW MOTOK MHTEHCUMBHOCTbBIO OT OKOJ10 1 Tecna

Ao okono 1,4 tecna, Hanpumep, okono 1,2 Tecna.

MarHuTHas cenapauua wWaama C HU3KUM COAEPKAHMEM XPOMWTA Ha CTyneHu
MOKPOM MarHUTHOM cenapauymm MOMKET BK/IOYATb NMPOXOKAEHNE NOTOKA XBOCTOB HEMArHUTHOTO
MaTepuasia OT MarHMTHbIX CENapaTopoB NePBUYHOIrO 06oraleHus K pacrno/ioXKeHHbIM Aanee Uam
HWKEe MO MNOTOKY MarHWTHbIM cenapaTopam 4/ MOKPOro o6oraueHus BbICOKON MHTEHCUBHOCTU
, paboTatowMm napansienbHo, KoTopble ABAAKTCA GIOTAaUMOHHbIMK cenapaTopamu. Karkabii
GNOTAUMOHHBIV CenapaTop MOXEeT CO34aBaTb MarHUTHbIM MOTOK MHTEHCMBHOCTBIO OT OKoJ0 1

Tecna oo okono 1,4 tecna, Hanpumep, okono 1,2 Tecna.

Mpu HeobXoAMMOCTM MarHUTHasA cenapauusa Waama C HU3KUM CofepKaHueM
XPOMMTA Ha CTYNEeHW MOKPOW MArHUTHOM cenapauuu MOXKeT BK/IHYaTb NPOXOXKAEHUE MOTOKA
XBOCTOB HEMArHUTHOIO MaTepuana oT Gp/IOTaLMOHHbIX CENAaPaTOPOB K PACMNOOMKEHHOM HUXKE NO
MOTOKY MO MEHbIUEN Mepe oAHOM rpynne $AOTaUMOHHbIX CenapaTopos, paboTarumx

napannesibHo.

B ogHOM BapuaHTe OCyLEeCTB/eHUA U306peTeHUsA MarHUTHble cenapaTopbl ANA
MOKpOTro oboralleHusa BbICOKOM MHTEHCMBHOCTM Ha CTYNeHWM MOKPOM MarHUMTHOW cenapaumu
obbeauHeHbl B nepepabaTbiBalolme YCTAaHOBKM, KarKaas M3 KOTOPbIX COAEPHWUT MarHWUTHbIN
cenapaTop A4/1f NePBUYHOTO MOKPOTro oboraleHus BbICOKOM MHTEHCUBHOCTM, 33 KOTOPbIM HUMXKE
Mo NOTOKY MOCNeAO0BaTE/IbHO MOAK/AOYEHbI ABa (JIOTALMOHHbBIX MarHUTHbIX cenapaTtopa A/
MOKPOTo oboralleHu A BbICOKOW MHTEHCUBHOCTU. [MOTOKM MarHUTHOTO MaTepuasna U3 MarHUTHOTO
cenapaTopa A/ NepPBUYHOTO MOKPOro oboraweHus BbICOKON MHTEHCUBHOCTU U G/IOTaLMOHHbIX
MarHUTHbIX CenapaTopoB A8 MOKPOro oboraweHunsa BbICOKOM MHTEHCUBHOCTM 06beAUHADTCA,
o0bpa3yA NOTOK MarHUTHOro maTepuana, NofaBaeMbli Ha CTyNeHb PasfaeneHna Ha KavyaroLmxca

KOHUEHTPALMOHHBIX CTO/IaX, KaK NMPaBu/Io, Yepes CTyrneHb cenapaLmumn no pasmepy.
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3TOT Npouecc MOXKeT BKAoYaTb 06e3BOXKMBaHWE OAHON UM HECKOMbKUX bBonee
MenKkux GppakumMin maTtepumana nepen Tem, Kak oAHa MM HECKoNbKo Bonee menkux ¢ppakumin
maTepuana byayT paszeneHbl Ha KauvaloWwemMcAa KOHLEHTPAaUMOHHOM CTO/Ie Ha KOHLEHTpaT
XpOMMUTa U BTOPOM NMOTOK XBOCTOBOM My/bnbl. O6e3BOXMBaHWE OAHOW UM HECKO/IbKUX Bonee
MeNKMUX bpaKLuii maTepuana MOXKeT BbINMO/HATLCA C MOMOLLbH 11060M NoAXoAALLEN TEXHOIOTUN
WU YCTAaHOBKM 06€3BOXMBAHMA, Hanpumep, 06e3BOKMBAOLWENO LMKIOHA. Kak npaBuno, Boaa,
yAaneHHas M3 OAHOW WM HECKO/bKUX bonee menkux dpakuvin matepuana, nojaeTcs Ha
cryctutens uav nogobHoe ycTpOMCTBO, BO3MOMKHO, MOCPEACTBOM 3alUMTHOMO UMKAOHA WM

aHaJIONMYHOTrO YCTPOUCTBA.

Kak npaBuio, HET HeEOOBXOAUMOCTM B 06e3BOXKMBAHUMN OAHON WAU HECKObKUX
bonee KpynHbix &paKkuuihi maTepuana nepes  UX pasdesieHMeM  Ha  Kadarwllemcs
KOHLEHTPaLUMOHHOM CTO/MIe B C/y4ae, €C/iM OflHAa W/IM HEeCKO/bKo 6osiee KpynHbIx dpaKkuui
MmaTepuana pasfensAtTcs Ha KadalolWweMcs KOHLLEHTPAaLUMOHHOM CTO/Ie U He cbpacbiBatoTca B

oTXo4pbl.

Ha cTyneHu pasgeneHua Ha KayatoLWmMXCA KOHLEHTPALMOHHbIX CTONAX MOXKET ObITb
3a/1eMCTBOBAHO MHOMECTBO KaualoLMXCA KOHLLEHTPALMOHHbIX CTONOB UK CcToNoB Yundau ana
OfIHOW WM HECKO/IbKMX bonee menkux dpakumii maTepuana, a B OAHOM BapuaHTe
OCYLLLECTB/IEHUA M306pEeTEHMA — MHOMECTBO KauyaloWMXCA KOHUEHTPALMOHHbLIX CTO/IOB WM
cTon0B YUndaum Ans oAHOW WM HECKOJIbKMX Bonee KpynHbix dpakuuMn matepuana. Takum
obpa3om, oHa UM HECKO/bKO bosiee menknx dpakuuii matepuana MOXeT nepepabaTbiBaTbCs
OTAE/IbHO OT OAHOW WM HECKOJIbKUX bosiee KpynHbix dpaKuuii maTepuana Ha CTYMNeHM
pa3fefieHUA Ha KauvalolMXCA KOHUEHTPAUMOHHbIX cTonax. [na nepepaboTKM OAHOU WM
HECKO/IbKMX Bonee menikux dpakuuii maTepuana, MOXKeT NoHaA0buTbeA 6Oo/blle KadatoLmxcs
KOHUEHTPALMOHHbIX CTO/IOB, YeM A/1A NepepaboTKM OAHOM WU/IM HECKOJIbKUX Bonee KpymnHbIX

dpaKkuui matepmana.

Bmecto oTaeneHMa OAHON WAM  HECKONbKUX 6onee KpynHbiX dpaKkuui,

MOJIYYEHHbIX HA CTYMEeHM cenapauuu No pasmepy Ha KayarolemMcs KOHUEHTPALMOHHOM CTO/e,
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OAHA WAW HECKONbKUX 6onee KpynHbiX Gpakuuii, MOJlYYEHHbIX Ha CTyNeHW cenapauuu no

pasmepy, MOXeT cbpacbiBaTbCA B OTXOAbl, HANPUMEP, KaK XBOCTOBbIE OTXOAbI.

Ha pa3geneHva Ha  KavalowWwemcA  KOHUEHTpPaUMOHHOM  CTone  MOryT
MCNONb30BaTbCA  KayalolMecs KOHLUEHTPaUWMOHHblE CTOAbl  Ana  rpyboi  dnoTtauuu,
Pacno/IoXKeHHble Nepes KayarlMMUCA KOHLEHTPAUMOHHBIMM CTONAMU A/1A KOHTPOJIbHOM
dnotaummn. Kak npaBuio, B 3TOM BapuaHTe OCYLECTBAEHUA U30O6peTeHUsa TONbKO OAHa MU
HECKONbKUX Gonee menkux ¢dpakuuii matepuana Wan HUXKHEro NpoAyKTa MNoc/ie CTyMneHu
cenapauuu no pasmepy NoAatTcA TakKMm 06pasom Ha Kayatolmecs KOHLEHTPALMOHHbIE CTO/bI
ansa rpyboit dnotauum, a ofiHa UM HECKONbKUX Bonee KpynHbiXx dpaKkuuii matepuana nocne
CTYNeHW cenapauuyM nNo pasmepy cHpacbiBatOTCA B OTXOAbl, Hanpumep, KaK XBOCTbl, M He

nepepa6aTb|Bar0TCH Ha Ka4yaloWnMXCA KOHUEHTPAUUNOHHbIX CTOMAX.

OTHOCKTE/IbHAA MJIOTHOCTb MO BOAE OJHOW WM HECKO/IbKUX Bosee mMenkux
dpakuuii matepuana, NoAaBaeMbIX Ha KadalolMecs KOHLEHTPAUMOHHbIE CTOJbl, MOXET
cocTaBnATb oT okono 1,1 go okono 1,6, npeanoytuTensHo oT okono 1,2 ao okono 1,5, 6onee

npeanoyTuTesibHO OT 0Kos10 1,3 o okono 1,4, Hanpumep, okono 1,35.

B oaHOM BapuaHTe ocywiecTBieHnsa nsobpeteHna Gppakuma KOHUEHTpaTa nocne
MPOXOXAEHUA KayalolMXCA KOHLEHTPALMOHHbIX CTOMO0B, nepepabaTbiBaloWMX OAHY WM
HEeCKO/NIbKO bonee menkux dpakuuii matepuana, M KavyarlLlMXCA KOHLEHTPaLMOHHbIX CTO/OB,
nepepabaTbiBalOWMX OAHY UM HECKONIbKO Bonee KpynHbix dpaKkuuii matepuana, obpasyeTt uam
COCTaB/IAET KOHLEHTPAT XpomuTa. TakKum ob6bpasom, dpaKums KOHLEHTpaTa COCTaB/ieHa M3
Camoro NI0THOrO MaTepuasna, nepepaboTaHHOIO Ha KauyaroLMXCA KOHUEHTPALMOHHbIX CTONAX.
Kak npaBW/O, KOHUEHTpaT XpomuTa 06e3BOXMBAETCA, Hanpumep, C MNOMOLLbHO
06€e3BOKMBAOLWMX LUMKIOHOB U CKNajbiBaetcA B WTabenu. Bopa, nosyyeHHas B pesy/braTte
06€e3BOKMBAHWA KOHLEHTPaTa XPOMMTA, MOMKET MoAaBaTbCA Ha CrycTuTesib, BO3MOMHO,

nocpeacTtBoOmM 3alUIUTHOIO UMKNOHA NN aHATOTUYHOTO yCTpOVICTBa.

®paKkumsa MNPOMENKYTOYHOrO MPOAYKTa M XBOCTOBasA ¢pakuMA M3 Kaxzoro

KayawLeroca KOHUEHTPAUMOHHOIO ctona Moryt o6pa3oBbiBaTb BTOPOM MOTOK XBOCTOBOW



10

15

20

25

30

10

ny/bnbl. ®paKuMa NPOMEXKYTOUHOIO NPOAYKTA U XBOCTOBAA PppaKLMA U3 KaXKA0r0o KayaroLwerocs

KOHUEHTPALUUOHHOIO CTO/1a MMEIKT MEHbLUYHO NJIOTHOCTb, YEM d)paKLI,VIFI KOHUEHTpaTa.

3TOT npouecc MOXKeT BKA4YaTb obbeaMHEHWe nepBOro W BTOPOro MOTOKA
XBOCTOBOM My/bMNbl M MOTOKA XBOCTOB HEMArHUTHOrO MaTepuana nocne CTyneHn MOKpPOM
MarHMTHOW cenapauuyM B MOTOK XBOCTOB M 06paboOTKy NMOTOKa XBOCTOB A/ OYMCTKM BOAbl,
Hanpumep, ANA WUCMNONb30BAaHUA €€ B KauyecTBe TeXHWYECKOW. [l1OTOK XBOCTOB TaKXe, KaK
NMpaBuIO, BK/OYaeT BOAy, MNOJIYYEHHYIO B pe3yabTaTe Kakux-Mbo onepaumi no
obe3BoxuMBaHM0O. Ob6paboTKa NOTOKa XBOCTOB OObIYHO MpeAnonaraeT MCMNo/ib30BaHue
CrycTUTENIS U, BO3MOXKHO, Takxe oceeTautens. MNpu Heobxoanmoctn ob6paboTka NOTOKa XBOCTOB
CHauyana MOXET BK/IHOYATb NMPOXOXKAEHUE NMOTOKA XBOCTOB Yepes 3alMTHBIN LUMK/IOH, pasaenss
MOTOK XBOCTOB Ha NMOTOK HaZpeLeTOYHOro NpPoAyKTa U NOTOK NOAPEWETOYHOIO NPOAYKTa, NpU
5TOM MOTOK HaAPELWEeTOYHOro MPOAyKTa MOAAETCA Ha CrycTuTeslb, a MOTOK MOAPEWETOYHOrO

npoayKTa cbpacbiBaeTca B XBOCTOXPAHUIULLE.

B Apyrom BapuaHTe ocyw,ecTBneHnsa sobpeTeHuns, B KOTOPOM AaHHbIM npouecc
BK/ItOUaeT nepepaboTKy TO/IbKO OAHOW U/IU HECKONbKUX Bonee menkux dpakuui matepmana unm
HW}KHEro NpoAyKTa nocse CTyneHu cenapawmm no pasmepy Ha KavyarLLMXCA KOHLEHTPALMOHHbIX
ctonax ansa rpybon Gpnotaumm M KauaroWMxca KOHUEHTPALMOHHbBIX CTOMaX A/1A KOHTPO/IbHOM
doTaumMm, 3TOT NPOLLECC BKAKOYAET CTYNEHb A0MNO/HUTEbHOM NepepaboTKu No MmeHblLen mepe
bpakuMM MPOMENKYTOYHOTO NPOAYKTa W3 KayaloWMXca KOHUEHTPALMOHHbIX CTO/MOB A/A
KOHTPONbHOM dNoTaumu, Npu 3Tom GpakuUmUa KOHLEHTPATa U3 KavatoWwmXca KOHLEHTPALWMOHHbIX

CTONOB A1 KOHTPO/IbHOW G0TaLMKU COCTaBNAET KOHLLEHTPAT XPOMMTA.

MpeAnoyYTUTENbHO, YTOOBI PPaKLMA MPOMENKYTOUHOIO NPOAYKTA U3 KauatoLWwmxca
KOHLEHTPALMOHHbIX CTO/IOB AnA rpybon daotaumm uM xBoctoBasa paKuuAa M3 Kayarlolmxcs
KOHUEHTPALMOHHbIX CTOMOB AJ1A KOHTPO/bHOW OTauuu TaKXe MpOXoAuau CTyneHb

AONOJIHUTE/IbHOW NepepaboTKu.

CTyneHb A0NONHUTENIBHON MepepaboTKM MOMKEeT BK/IOYATb MarHUTHble
cenapaTopbl 4718 NEPBUYHOTO MOKPOro oboralieHus, nosyyatowme matepuan nocnie CTyneHu

pasgeneHna Ha Kav4akoWnMXcAa KOHUEHTPALMOHHbIX CTONAX.
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KaKk npaBuio, MarHUTHble cenapaTopbl ANA NePBMYHOIO MOKpPOro oboralieHun
CTyNneHu AOMNOJIHUTENbHON nepepaboTKM noay4vatoT GpaKkuMio NPOMENKYTOUHOTO NPOAyKTa M3
KaualoWMXCA KOHUEHTPALMOHHbIX CTONOB Ana rpyboit pnotaumnm, Gppakumo npomMerKyToOUHOTo
MPOAYKTa U3 Ka4yakoLLMXCA KOHLEHTPALUMOHHbIX CTONOB A/1A KOHTPO/IbHOW G/1I0Tal MM U XBOCTOBYHO

dpaKLUMIO U3 KaYaKoLMXCA KOHLLEHTPALMOHHbIX CTOJIOB A/ KOHTPO/IbHOM paoTauuu.

CTyneHb OONONHUTENIbHON MepepaboTKM MOMKEeT BK/IYATb MarHUTHblE
cenapaTopbl 4717 KOHTPO/IbHOTO MOKpOro oboraleHuns, noay4yaolmMe matepman U3 cenapaTtopos
ANA NEepPBUYHOTO MOKpPOro oboralieHuAa. HemarHuWTHbIM matepuan M3 cenapaTopoB A/

nepBUYHOIo O6OFaLIJ,eHVIFI MOXeT C6paCbIBaTbCFI B OTXOAbl, HAaNnpumep, Kak XBOCTOBblIE OTXOAbI.

3TOT NpOLECcC MOXeT BK/4YaTb Ha CTyNeHW AO0MNOJIHUTENbHOW nepepaboTKu
06€3BOMBAHNE MArHUTHOrO MaTepuasna M3 MarHUTHbIX CenapaTopoB AN KOHTPOJ/IbHOIO
MOKpOro oborauleH1s M BTOpUYHYIO NepepaboTKy 06e3BOKEHHOro MarHMTHOro maTtepuasna us
MarHuTHbIX CEenapaTtopoB AN KOHTPO/IbHOIO MOKPOro oboraueHuMa Ha KayatoLlimxcs
KOHLUEHTPALUMOHHbIX CTONAax ANA KOHTposbHOW dnotaumun. O6e3BOKMBAHME MArHUTHOIO
MmaTepuana M3 MarHWTHbIX CEeNapaTopoB AN KOHTPO/IbHOrO MOKpOro oboraueHua moxKeT
BbINO/IHATLCA C NOMOLLbIO Nt06OM NoaxoaAlLe TEXHONOTMU UM YCTAaHOBKM 06e3BOXKMBaHMUS,
Hanpumep, 0H6e3BOXKMBAIOLLEro UMKAOHA. KaK npaBwuio, Boaa, yAaneHHas M3 MarHUTHOrO
mMmaTepuasna U3 MarHUTHbIX CENapaTopoB AN KOHTPO/IbHOIO MOKPOro oboralieHus, NoAaeTca Ha
cryctutenb unn nogobHoe yCcTPOMCTBO, BO3MOMHO, MOCPEACTBOM 3alMTHOTO LMK/IOHA WM

aHaJIOrMYHOrO YCTPOUCTBA.

Hactoswee nsobpeteHne ganee 6yaeT ONMCAaHO Ha MPUMEpPE CO CCbIJIKAMM Ha
npuiaraemble YepTexHu, rae
Ha ¢wur. 1 nokasaH OaMH BapuMaHT OCYLECTB/IEHUA MPOLECCA WM3BAEYEHUA MENKUX
dpaKkuuii XxpomuTa 13 LW1ama B COOTBETCTBUM C U30bpeTeHUEM; U
Ha ¢wur. 2 nokasaH gpyroit BapuMaHT OCYLLECTB/IEHUA MPOLECCA M3BAEYEHUA MENKUX

dpaKkuui XxpomuTa 13 LlW1ama B COOTBETCTBUM C U30bpeTeHneM.
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Co ccblikol Ha dur. 1 uepTexxeit Homep nosmumm 10 06bIuHO 0603HauaeT npouecc
U3B/IeYEHUA MeSIKMX GpaKLM XPOMUTA M3 LWlamMa B COOTBETCTBUM C nsobpeteHnem. [Mpouecc
10 06bIMHO BKAlOYaAET CTyneHb NOAFOTOBKMU CbipbA 12, cTyneHb 06paboTKM Ha cnMpasbHOM
KOHLEeHTpaTope Ana moKporo oborawieHusa 14, ctyneHb cenapaumu no pasmepy 16, cTyneHb
pa3feneHnsa Ha Ka4yatoLmxca KOHLEHTPALMOHHbIX cTonax 18, ctyneHb 06paboTKM KOHUEHTpaTa

20, ctyneHb 06paboTKM XBOCTOB 22 U CTYNeHb MOKPOW MarHMTHOM cenapauum 24,

Ha cTyneHn noaroToBKM cbipbA 12 Mcnonb3yeTca rpoxoT 26 M HEeCKOJbKO,
Hanpumep, AeCATb MAarHUTHbIX CenapaTopoB A1 MOKPOro oboraleHus cpeaHen MHTEHCUBHOCTH

28, paboTawulmx napannesbHo.

Ha cTyneHn o06paboTKM Ha CNMpanbHOM KOHLEHTpaTope A1AA MOKPOro
oboraweHunsa 14 vcnonb3yeTcss HECKOAbKO 06e3BOXMBAOWMX LUKAOHOB 30 M MHOXECTBO,
Hanpumep, CTO WeCcTbAecAT, CNMPabHbIX CENapaTopoB A7 NEePBMUYHOIO MOKPOro oboralleHus

WU CNUPabHbIX KOHLEHTPATOPOB A1 MOKporo oboraueHus 32.

CTyneHb MOKPOM MarHUTHOM cenapauum 24 BK/AKOYaeT MNepBy rpynny wus
YyeTbIpHAALATU MArHUTHbIX CenapaTopoB ANA NEepPBUYHOrO MOKpOro oborauieHua BbICOKOM
MHTEHCMBHOCTM 34, paboTatowmx napannesnbHoO, BTOPYIO rpynny U3 MarHUTHbIX GAOTaLMOHHbIX
cenapaTopoB A/ MOKPOro oboralleHus BbICOKOM MHTEHCMBHOCTM 36 (TaKke YeTbipHaauath,
paboTatowmx napannenbHo) U TPeTbio TPYNNy MarHUTHbIX GAOTAUMOHHBIX CenapaTopoB A
MOKPOTo 060ralleHuA BbICOKOW MHTEHCUBHOCTM 38, pacrno/IOKEHHYO NOcC/e BTOPOW rpynnbl U3
MarHuTHbIX GNOTALMOHHBIX CenapaTopoB A1 MOKpPOro oboraleHusa BbICOKON MHTEHCUMBHOCTU
36. B TpeTbei rpynne marHuTHbIX GAOTALMOHHBLIX CEMapaTopoB A/A MOKporo oboraueHus
BbICOKOM MHTEHCMBHOCTM 38 TaKKe YeTblpHaALaTb MarHUTHbIX GNOTALMOHHbLIX CeNapaTopoB ANA

MOKPOTo oboralleHu1sa BbICOKOM MHTEHCUBHOCTHM 38.

CtyneHb cenapauum no pasmepy 16 cogepxut napy rpoxotos 40, 42, XOTA MOXKHO
MCnonb3oBaTb U 0AMH rpoxoT. O6bIYMHO B BapuaHTe oCyLlecTB/IeHUs, nsobpaxeHHom Ha dur. 1,
rpoxoT 42 B AeWCTBUTE/NIbHOCTU NpeAcTaBaseT coboi napy rpoxoToB, yUMTbIBas MOBbILLEHHYIO

HarpysKy rpoxota 42 no cpaBHEHMIO C Harpy3kon rpoxoTa 40. Pasmep adeinku rpoxotoB 40, 42 B
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BapuaHTe OCYLLEeCTB/IEHUS, U306parKeHHOM Ha ¢ur. 1, cocTansaeT 100 mkm. B apyrom BapuaHTe

OCYLLECTB/IEHUA U306pEeTEHUA pa3mep AYENKU FPOXOTOB cocTaBaseT 90 MKMm.

Ha cTyneHu pasgeneHMa Ha Ka4valoWMXCA KOHUEHTPAUMOHHbLIX cTonax 18
MCNONb3YyeTCA HECKO/IbKO 06€3BOXMBAIOLLMX LUMKAOHOB 44, MHOXECTBO, HaNnpuMep, COPOK ABa,
KauyamwLMXcA KOHUEHTPaLUMOHHbIX cTosla 46 ¢ pa3mepom A4velkM -100 MKM U MHOMECTBO,
Hanpumep, ABaZLaTb YeTblpe KadatoWwmMXcA KOHLEHTPAUMOHHbIX cTona 48 ¢ pasamepom Aveinku

+100 mKMm.

CTyneHb 06paboTKM KoHUeHTpaTa 20 BKAoYaeT 06e3BOXUBAIOLLME LIMK/IOHBI (He

MoKasaHbl) U yKNaa4YMK XpomuTa 50.

CtyneHb 06paboTKM XBOCTOB 22 BK/IOYAET cryctuTesnb 52 n ocgetnnTtens 54.

Mpouecc 10 BbINONAHEH C BO3MOMHOCTbIO 06paboTkn 0kono 420 T/u CbipbeBOro
Waama, coaeprkallero mesnkme dbpakumMm XpomuTa, T.e. XBOCTOB, NOJIy4eHHbIX Ha YCTaHOBKe A/1A
n3BseYeHUA xpoma (He NoKasaHa), nepepabaTbiBatoLLell HECOPTUPOBAHHYO XPOMUTOBYIO pyAy.
CopeprkaHue Cry03 B cbipbeBOM LWIaMe 0bbI4HO cocTaBnAeT okono 8—10% no macce B nepecyere
Ha cyxoe BewecTBo. Pa3mep menkux dpakuuii XpOMUTa B CbIpbEBOM LUJIAME TaKOB, YTO MO
MmeHbliel mepe 90% menkux dpakumMi XxpomuTa NPoxXoauT Yepes KBagpaTHoe oTeBepctue 115

MKM.

CbipbeBO#t LW/1am NoAaeTca ¢ MOMOLLbIO IMHMK Nodaum wnama 60 Ha rpoxoTbl 26,
roe HagpelweToyHble OTX0Abl, pasmep ppakuMm KOTOpbIX cocTaBaseT +850 mKm, yaanatoTtca ¢
NMOMOLLbIO JIMHUM BEPXHETO NPoAyKTa 62. HUKHMIA NPOAYKT C rpOXOTOB 26 NoAaeTca ¢ NOMOLLBHO
JIMHUWN HUXKHEro NpoayKTa 64 Ha MarHUMTHblE cenapaTopbl A8 MOKporo oboralieHua cpegHen
MHTEHCUMBHOCTU 28. MarHuTHbI MHOPOAHbLIA MaTepuas, Hanpumep XKeneso, yaanseTcsa C
MOMOLLbIO MAarHUTHbIX CenapaTopoB AN MOKpOro oborauieHua cpegHen MHTEHCUMBHOCTU 28 u
obbeUnHAETCA C HagpelweTOYHbIM MaTePUanoOM C FTPOXOTOB 26 C NOMOLLBIO MHUM MArHUTHBbIX
maTtepuanoB 66. 3aTtem HagpelleTOYHbIM maTepuan WU MarHUTHbIA WMHOPOZHbLIN MmaTepuarn

cbpacbiBatoTcA B OTBan.
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Kaxablh M3 MarHuTHbIX CenapaTopoB AAA MOKporo oboralleHua cpeaHen
WHTEHCUBHOCTM 28 cO34aeT MarHMTHbIA NOTOK MHTEHCUBHOCTbIO oKono 0,5 Tecnha uam okono 0,6
Tecna, KOTopbIN AOCTaTOYHO MHTEHCUBHbIM ANA yAANEHUA MAarHUTHOrO MHOPOAHOro matepuana,
Hanpumep, *Kesesa, HO A0CTaTOYHO MasIOMHTEHCUMBHbBIM AN 06pa3oBaHUA NOTOKA lW/iama U3
HEMarHUTHOToO MaTepuana, BKAOYAOLWMN menkne dpakLum XPOMUTa, KOTOPbIM 3aTeM yaaiAeTcs
no AWMHWUKM WNama 68 M noaaeTcA Hacocom Ha obes3BoxuBawowme UMKAOHbI 30 cTyneHu

06paboTKKU Ha cNMpasibHOM KOHLEHTpaTope AnsA MoKporo oboraiieHuns 14.

Ob6e3BoxuBatwlLMe UMKAOHbI 30 yAanatoT U3 wWiama onpesesieHHOe KOJIMYecTBO
BOAbl, CO34aBaA WW/am, OTHOCUTENIbHAA NIIOTHOCTbL KOTOPOro no BoAe COCTaBAsAeT okono 1,5.
Boga, vM3BneYeHHas M3 WAama C NOMOLLb 00Ee3BOKMBAOWMX UMKAOHOB 30, oTBOAUTCA MO

NMHUK BepxHero npoayKkta 70 n nogaeTca HacoCOM Ha cryctutenn 52.

YNAOTHEHHbIN WAam yaanaeTca M3 06e3BOXMBaOWMX LUMKAOHOB 30 No AMHUMK
HUXHEro NpoAykTa 72 v nofaeTca Ha chnupanbHbie cenapaTopbl AAA NePBUYHOTO MOKPOTO
oboralleHna MAM CnupanbHble KOHUEHTpaTopbl ANA MOKporo oborawexua 32.  Kaxabin
CNUpanbHbIM CcenapaTop WAW KOHLEHTPATop A/1A NepBUUYHOrO MOKporo oboraweHua 32
obecneumBaeT pacxos Waama okono 1 T/4 c oTHOCUTEeNbHOM NNOTHOCTLIO 1,5. JuameTp Kaxaoro
CNUPANbHOrO cemapaTopa W/M KOHUEHTpaTopa A/NA NepBUMYHOro MOKporo oboraweHus 32
cocTaBnsAeT okoso 90 cm, yros HaknoHa oKkoJ/1o0 5°, npodunb okono 1-5°, BbicoTa OK0/10 4 BUTKOB.
M3 Kaaoro cnupasnbHOrO cenapatopa WAM KOHLEHTpaTopa AAA NepBUMYHOIO MOKPOro
oboraueHuns 32 M3BneKatoTca TpU BbleMKU. [lepBoit BblEMKOW, KOTOpaa npeactaBaseT cobol
paZinanibHO BHYTPEHHIOK BbIEMKY, ABAAETCA LW/IAM C BbICOKMM COAEPHKAHMEM XPOMUTA, KOTOPbIN
N3BJIEKAETCA C MOMOLLbIO IMHUM KOHUEeHTpaTa 74. Wnam ¢ HU3KMM cogeprKaHnem XpomuTa —3TO
paZnanbHO NMPOMENKYTOUHAA BbleMKa MPOMENKYTOUYHOIO MNPOAYKTA, KOTOPbIM M3BAEKaeTcA ¢
NMOMOLLbIO JIMHUM NPOMEXKYTOUYHOIO NpoAyKTa 76. PagnanbHO Hapy»KHaA BbleMKa U3BEKaeTcA B
BMAE NEepBOro MOTOKAa XBOCTOBOM MNy/bMbl U NOJAETCA HAaCOCOM MO JIMHWMM MEpPBOro MOTOKA
XBOCTOBOWM My/bnbl 78 Ha cryctutenb 52. Ha cTyneHn o6paboTkM Ha cnnpasibHOM KOHLEHTpaTope

14 HeT GNIOTALMOHHbIX CMPAbHBIX CENAPaTOPOB UIN KOHLLEHTPATOPOB.

XOTA Ha yepTerKe M He NOKas3aHo, TeXHU4YecKas Boda 0bblMHO AobaBnseTca B

wnam C BbICOKMM coaepXXaHUem XpOomMUTa MU Wnam C HU3IKUM CcoaepXaHUEM XpOoMUTa ANA
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YMeHbLIEHNA NAOTHOCTU W1aMOB nepea 1Tem, Kak OHU 6yLI,VT noaaBaTbCA HACOCAMM Ha CTYNEHDb

cenapaumu no pasmepy 16 n ctyneHb MOKPOM MarHUTHOM cenapaumm 24 COOTBETCTBEHHO.

CopepxaHue Cr,03 B BbleMKe NMPOMENKYTOUHOIO NPOAYKTa COCTAaBAAET OKONO 8—
10% no macce B nepecyeTe Ha Cyxoe BeLLecTBO, M 3Ta BbleMKa cocTasnaeT okono 40-50% no
macce LW/ama, NoAaBaemMoro Ha CnnpasnbHble cenapaTopbl MW KOHLEHTPATOPbI A8 NEPBUYHOTO
MOKporo oborauieHunsa 32. BblemKa NpomeXyTOYHOro npoayKTa nogaeTca HacoOCOM MO JIMHUM
NPOMEXYTOYHOTrO MpPoAyKTa 76 Ha CTyneHb MOKPOM MarHMTHOW cenapaumu 24, rae OHa
pacnpegenseTca No NepBOW Tpynne MarHUTHbIX CenapaTtopoB AAA MOKporo oboraueHus
BbICOKOW MHTEHCUBHOCTU 34 AnA AanbHelwen nepepaboTKu C Uenbio U3BAeYEHUA OCTAaTOYHOTO
XpomuTa. MarHuTHble cenapaTopbl A8 MOKPOro oborallleHuA BbICOKOW WMHTEHCUMBHOCTU 34
AENCTBYIOT KaK cenapaTopbl ANA NepBUMYHOro oborauleHus, KaKablM M3 KOTOpPbIX co3zaeT
MarHWTHbINA MOTOK MHTEHCUMBHOCTbIO OKO/0 1,2 Tecna. MarHuTHble cenapaTopbl A8 MOKPOro
oboralleHns BbICOKOM MHTEHCMBHOCTM 34 €O34al0T MOTOK MAarHMTHOrO maTepuana, KOTOpbIi
yAanaeTca no AMHUKM NOTOKa MarHUTHoOro matepuana 80. XBOCTbl HEMArHUTHOrO maTepuasna u3
MarHWUTHbIX cenapaTopoB ANA MOKPOro oboraleHUA BbICOKOW MHTEHCUMBHOCTM 34 CaMOTEKOM
noAalTCA MO JIMHUM NOAAYM HEMATHUTHOrO MaTepuana 82 Ha BTopyto rpynny $G0TaLMOHHbBIX
MarHWTHbIX CenapaTopoB ANA MOKPOro oboraweHua BbICOKOM MHTEHCUMBHOCTM 36,
PaCMnoONIOXKEHHYIO HUXE MO MOTOKY, U3 KOTOPOM MAarHUTHbIM maTepuan CHOBA M3BJ/IeKaeTcA ¢
NOMOLLbIO /IMHUM MOTOKA MArHUTHOro matepuana 80, a XBOCTbl HEMArHUTHOIO MaTepuana
U3B/IEKAOTCA C MOMOLLbIO JIMHUKU NOAAYM HEMArHUTHOro maTtepuana 84. XBOCTbl HEMArHUTHOIO
maTtepuana no JIMHUU NoAAYM HEMATHUTHOTO maTtepuana 84 camOTeKOM MOAAOTCA Ha TPeTbio
rpynny &AOTAaUMOHHBIX  MArHUTHBIX CENapaTopoB AAA MOKpPoro ob6oralieHus BbICOKOM
MHTEHCUBHOCTU 38, pacnoNOXKEHHYK HUXKe NO MNOTOKYy, KOTOpaA CHOBA CO343eT MOTOK
MarHUTHOroO MaTepuasna, U3BJeKaembl No JIMHUKU NOTOKA MarHUTHOro matepmana 80, u NOTOK
XBOCTOB HEMarHWTHOro maTtepuana, M3B/JEKaemMbll C MOMOLIbD /IMHUM OTBOAA XBOCTOB

HeMarHMTHOro maTtepuana 86, KoTopasa BegeT K cryctutento 52.

MarHuTHbI MaTepuan B JIMHWMM NOTOKA MarHUTHoro matepuana 80 Hacocom
noJaeTcs Ha CTyneHb cenapauuu no pasmepy 16 u cbpacbiBaetca Ha rpoxoT 42 (o6bl4HO
dakTMuecku aga rpoxota). Mpu HeO6XOAMMOCTM B MarHUTHbIM MaTepuas (He nokasaH) nogaetca

TEXHUYECKas Boda ANs NOAAEpPXKaHWUA MOCTOAHHOro ob6bemHoro pacxoga. AHaNOTMMYHbIM
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06pa3oM KOHLLEHTPAT M3 JIMHUM KOHUEHTpaTa 74 nogaeTca Ha CTyneHb cenapauum no pasmepy
16 u cbpacbiBaeTca Ha rpoxot 40. [poxoTbl 40, 42 pasgensawT cbpacbiBaemblii maTepuan Ha
dpakumnio +100 mkm n dpakuymio -100 mKM. Ha HagpelweTouHbld maTepuan pacnbiiseTcs
TeXHUYECKasA Boga 1A ero npombiBkU. Ppakuma -100 mKm ¢ rpoxoToBs 40, 42 Hacocom noaaeTca
Ha 06e3BOXKMBaOLWME LUMKNOHBI 44 CTyNeHW pasaeneHus Ha KadatoWwmXcAa KOHLEHTPaUMOHHbIX
ctonax 18 no nvHuam Wwnama 75, npu atom Pppakums +100 mkm ¢ rpoxoTtos 40, 42 Hanpamyto
noaaeTcs Ha Kayatolluecs KOHLEHTPaLUWOHHbIe cTo/bl 48 ¢ pazamepom adenkn +100 MKm cTyneHu

pasgeneHua Ha Kavyatowmxca KOHUEHTPAULMOHHbIX CTo/1ax 18 no anHuam wnama 77.

Ha cTyneHu pasaeneHua Ha KayatoWUXca KOHLEHTPaLMOHHbIX cTos1ax 18 dpakums
-100 mKMm cHauyana ob6e3BOXKMBaeTcs B 00E3BOXMBAKWMX LUMKAOHax 44, npu 3Tom BOAA
OTBOAMTCA MO IMHUM BEPXHErO NpOoAyKTa 88, KoTopanA nogaeT BoAy Ha cryctutenb 52. HUKHUNA
NPOAYKT, OTHOCUTE/IbHaA NJIOTHOCTb KOTOPOro No Boge coctasnaeT okono 1,35, nopgaetca m3
06e3BOXKMBAKOWMX UMKNOHOB 44 Ha KadyalolMecs KOHLEHTPaLUUWOHHble CTOMbl 46 ¢ pasmepom
A4YerkM -100 MKM MO IMHUM NOTOKa 79. Kauatolimecs KOHUEHTPALUMOHHbIE CTO/bl C pa3mepom
AYelkmM -100 mKm 1 +100 mKM npeacTaBaatoT cobol cTaHAapTHbIe CToNbl Yundau, oTaenawowme
4aCTMLbI UCXOAA M3 UX MJOTHOCTU U pasmepa, KaxXKAabl M3 KOTOPbIX MPOU3BOAUT PpaKuuio
KOHUEeHTpaTa, GpakuMilo MPOMEXYTOUYHOTO MNPOAYKTA M XBOCTOBYK ¢pakuuio.  Ppakumm
KOHLEHTpaTa M3 KavalowWmxXca KOHLUEHTPALMOHHbIX CTONOB 46 ¢ pasmepom sdyenku -100 MKm u
dpaKLMM KOHLEHTPATA U3 KayaoLWMXCA KOHLEHTPaLMOHHbIX CTO/10B 48 ¢ pazmepom avenku +100
MKM W3BJIEKAIOTCA C MOMOLLbIO JIMHUIA KOHUEeHTpaTa 90 n nogatotcA Ha cTyneHb obpaboTku
KOHUeHTpaTa 20. ®pakuym NpomMeyTO4HOro NPoAYyKTa U XBOCTOBblE GPaKLMK U3 Kayatowmxca
KOHLEHTPALMOHHbIX CTON0B 46 ¢ pasmepom aAdveilku -100 mMKM U PpakuMM KOHLEHTpaTa M3
KauyamLMXCA KOHLEHTPALUMOHHbIX cTON0B 48 ¢ pasmepom aderkn +100 mkm ob6beauHAoTCS,
obpa3ys BTOpPOI MOTOK XBOCTOBOMW My/bMbl, KOTOPbIM MoAaeTcs MO JMHUM BTOPOro MOTOKA

XBOCTOBOWM Ny bnbl 92 Ha cryctutenb 52.

Ha ctyneHn o6paboTkM KoHueHTpaTa 20 KOHUEHTpaT M3 IMHUI KOoHUeHTpaTa 90
o0be3BoXMBaeTCA C MOMOLLbIO 06€3BOXMBAIOLWETO LIMKIOHA (He NOKa3aH), 3aTem 06e3BOMKEHHbIN
KOHUEHTPAT CKAaAblBaeTca € NOMOLLBI YKAaa4mMKka xpomuta 50 B wrtabenn KoHueHTpaTa 94.
CopeprkaHue Cry03 B wrabenax KoHueHTpaTa 94 obbiuHO cocTaBnAeT okono 40% no macce B

nepecyeTe Ha Cyxoe BeLWLECTBO.
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B cryctutens 52 ctyneHn ob6paboTKM XBOCTOB 22 MNOCTynaeT MnepBbld MOTOK
XBOCTOBOWM My/bMNbl U3 IMHUWX MEPBOro MOTOKA XBOCTOBOM Ny/ibNbl 78, XBOCTbl HEMArHUTHOrO
MaTepuasna U3 IMHUK OTBOZA HEMArHMTHOrO MaTepuana 86, BTOPOI NMOTOK XBOCTOBOW Ny/ibMbl U3
JIMHUWM BTOPOrO MOTOKA XBOCTOBOW My/bMNbl 92, MOTOK HUXHEro NpoAyKTa M3 JIMHUM NOTOKA
HUXHero npoaykta 104, Beaywien ot ocsetauTena 54 Ha cryctutens 52, Boga wu3
obe3BoXMBawWMX UMKIOHOB 30, oTBOAMMAn MO JIMHUKM BepxHero npoaykta 70, Boga u3
06e3BOXMBAKWMX LUUKIOHOB 44, 0oTBOAMMAA MO JIMHUM BEPXHEro npoaykrta 88 v Boaa w3
06€3BOMBAIOLLMX LIUKIOHOB (HE MOKa3aHbl) cTyneHn 06paboTkn KoHUeHTpaTa 20. B cryctutens
52 nopaetca pAOKYAAHT NO IMHMK nogaun diokyaaHTa 96. HUKHUIA npoaykT 106 u3 cryctutens
52, copepxawmin okono 3—4% Cr,03 Nno macce B nepecyeTe Ha Cyxoe BellecTBo, cbpacbiBaeTca 1
NnoJaeTcsa HACOCOM B XBOCTOXpaHUAULLE. BepxHUI NpoayKT U3 cryctutensa 52 nogaeTca no IMHUM
BEpXHero npoaykTta 98 Ha ocBeTanTeb 54, Ha KOTOPbLIN TakXKe nogaeTca GAOKYASAHT U3 IMHUU
noaauun GAoKynAHTa 96 U KoaryAaHT U3 IMHMKM Nodauun KoarynsaHTta 100. HuKHMI npoAayKT m3
ocgeTinTena 54 BossBpawaeTcAa Ha Cryctuteslb NO JIMHUM MOTOKA HUMXKHero npoaykta 104, a
BEPXHWUI NPOAYKT U3 ocBeTAuTeNs 54 oTBOAUTCA NO IMHUM TeXHMYecKol Boabl 102 1 nopaeTca B
H6aK TeXHUYEeCcKOW BoAbl (He MOKasaH) ANA UCNO/b30BaHUA B KauyecTBe TeXHWYECKOW BOAbl B
npouecce 10, Hanpumep, Kak BOAa ANA pacnblieHua, MOeYyHasa BOJa, BOAA Ca/ibHUKOBbIX

YNJOTHEHUI, BOAA ANA pa3baBieHus U BoAa A1 NPOMbIBKM U OPOLIEHUA U3 LWNAHTa.

Ha ¢wur. 2 nokasaH Apyroi BapuaHT OCYLECTBAEHMA MpoLecca M3BAEYEHUA
MeNKMUX GpaKkLUii XpOMUTa U3 LLIJTaMa B COOTBETCTBMM € 306 peTeHMem, 0b6bIvHO 0603HaYaeMoro
Homepom nosuumm 200. dur. 2 meHee NoapobHbIN, Yem duUr. 1, Ha KOTOPOM ONYyLLEHbI MHOTUE
OT/INUMTE/IbHbIE MPU3HAKU PaA3/IUUYHbIX CTYMEHEN MPOLEecca, U BMECTO 3TOr0 OH CAYXWUT ANs
BblZEe/NIEHUA pas3inumn mexay npoueccom 10 wm npoueccom 200 Ha ypoBHe obulero
npeactaBneHua. Tem He MeHee, €C/IM He YKa3aHO WHOoe, Takue e Homepa no3uumin,
ucnonb3lyemble B npouecce 10 Ha ¢ur. 1, mcnonbsytotca B npouecce 200 Ha dur. 2 ansa

0603HauYeHUA TaKMX Ke NN aHANOTUYHBIX OT/IMYUTEIbHbIX NPU3HaKOB npouecca.

B oTanume o1 npouecca 10, B KOTOPOM HaApeLeTOUHbIM MaTepuan ¢ rpoxoTtos 40,
42 ctyneHu cenapauuu no pasmepy 16 nepepabaTtbiBaeTca Ha CTYNEHW pasfefieHusa Ha

KauyalLWMXCA KOHUEHTPaUMOHHbIX cTonax 18, B npouecce 200 HagpelweTOUYHbIM MmaTepuan co
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CTyneHu cenapauumn no pasmepy 16 cbpacbiBaeTca KaK XBOCTOBble OTXOAbl MO /IMHWUKU OTBOAA
HafpelueToyHoro matepuana 202. [pyrumu cnoBamu, HaapelleToUHbIM maTepuan ¢ rpoxoToB
CTyneHu cenapauum no pasmepy 16 B npouecce 200 Takum 06pa3om He NPOXOAUT AaNlbHENLLYIO
nepepaboTky ana ussnevyeHma xpomuta. CTyneHb cenapauum no pasmepy 16 B npouecce 200
npeAHasHavyeHa ANA yAaneHua HaAapelweTovYHOro maTepuasa, KOTOpbli HeraTMBHO B/AMAET Ha
3¢0DEeKTUBHOCTD  WU3BNEYEHMA XPOMWUTA Ha CTYNEHW pasfeneHus Ha  Kayatlolmxcs

KOHLUEHTPaLUMOHHbIX cTonax 18.

Takmum obpasom, aApyroe otanume mexay npoueccom 200 u npoueccom 10
3aK/04YaeTCA B TOM, UTO Ha CTyMNeHU pasgeneHuna Ha KavatowWwmxXca KOHUEHTPaLUMOHHbIX cTonax 18
BMECTO MapanfiesibHoN nepepaboTKM HaApeLleTOYHOro W MnoAapelleToMHOro maTepuana co
CTyneHu cenapauymm no pasmepy 16 Ha oTAebHbIX Ka4aoLWwMXCA KOHUEHTPALMOHHbIX CTO1ax 46,
48, Kak 310 NnpouncxoamT B npouecce 10, B npouecce 200 Ha cTyneHU pasgeneHuna Ha KayatoLwmxea
KOHLEHTPALMOHHbIX cToNax 18 3a4eMCTBYETCA MHOXECTBO KauvaloLMXCA KOHLEHTPaLMOHHbIX
ctonoB ana rpybor dnotaumm 246, pacnonoXKeHHbIX nepes, MHOMXKECTBOM Ka4atoLMXCs
KOHUEHTPALMOHHbBIX CTOJIOB ANA KOHTponbHOM dnotaumm 248. TonbKo noapelleTo4HbIN
mMaTepuman co CTyneHu cenapaumm no pasmepy 16 nogaetca No AMHUKU WAama 75 Ha CTyneHb
pasfeneHnA Ha KavaloWMxcA KOHUEHTPAuMOHHbIX cTonax 18, obe3BokuBaeTca B
obe3BoKMBaOWMX UMKNOHax 44, a 3atem nepepabaTbiBaeTcA Ha  Kavarowmxca
KOHLEHTPALMOHHbIX CTONax Ana rpyboi ¢pnotaumm 246. Kavarowmeca KOHUEHTPALMOHHbIE
cTonbl ana rpybon dnotauum 246 cnocobCTBYOT MaKCMMabHOMY M3B/EYEHUD XpPOMa M3
CTyneHn 06paboTKM Ha CNMPanbHOM KOHLEHTpATope A1 MOKporo oboraleHuna 14 v U3 cTyneHu
MOKPOM MarHuMTHoM cenapauum 24. [n0THOCTL WAama, NOAAaBAaeMOro Ha Kadatolumecs
KOHLEHTPaLWOHHbIE CTONbl Ana rpybon dnotaumm 246 peryavpyetrca €  MNOMOLLBHO

006€3BOXMBAOLUX LUKIOHOB 44.

Kavatolimeca KOHUEHTPAUMOHHblE CcTONAbl Ana  rpybor  dnotaumm 246
npeacTaBAAT COOON TpexbApPyCHble Kayawlpecs CTOJbl, HA KOTOpPble MNOCTYNaeT HUXKHUU
NPOAYKT 13 06e3BOXKMBaOWMX LMKIOHOB 44, NPpU 3TOM Ha Kadatolmecs ctosnbl 246 pobasnneTtca
NPOMbIBOYHaA BOZa ANA Yy/Ay4dlleHWsa cenapauuu nogaBaemoro maTepumana. Kavarwlmecs
KOHUEHTPaLUWOHHble cToNbl anAa rpyboint dnotaumm 246 cnocobCTBYOT MaKCMMaslbHOMY

M3BEYEHUIO XpOMa U3 W/1aMa C BbICOKMM COAepPXaHUEM XPOMUTA, NOJIYYEHHOIO HaA CTYNEHMU
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06paboTKM Ha cnMpasbHOM KOHLEHTpaTope AN MOKporo oborauweHua 14 M U3 NOTOKa
MarHMTHOro martepuasna, NoJlyY4eHHOro Ha CTyMNeHW MOKPOW MarHuTHoM cenapaumm 24. Ha
KaualoLmMXCA KOHLEHTPALMOHHbIX cToNax ana rpybon pnotaumm 246 nonyyatot TpU NpoAyKTa, a
MMEHHO, KOHLEHTPaT, NPOMEXYTOUHbIA MPOAYKT U XBOCTbl. KOHLEHTpaT noAaeTca Mo JIMHUM
noTtoka 204 Ha Kavallwmecs KOHUEHTPALUMOHHbIE CTO/bl ANA KOHTPObHOM dnoTauum 248 ans
AanbHelwen nepepaboTkn. [TpoMesKyTOUHbIA NMPOAYKT C KavalolMXCA KOHLEHTPaLMOHHbIX
cToN0B Ans rpybon pnotaumm 246 noaaeTca no AMHUM NoToka 206 Ha CTyNeHb AONO/HUTEIbHOM
nepepabotkm 250, KoTopas noapobHO onucaHa HUXe. XBOCTbI € Kauvawowmxca
KOHLEHTPALMOHHbIX CTONOB AnA rpyboi ¢pnotaumm 246 oTBOAATCA NO JIMHUM BTOPOro MOTOKA

XBOCTOBOWM Ny bnbl 92.

Kavatolimeca KOHLUEHTPaUMOHHbIE CTO/bl A/1A KOHTPO/AbHOW dnoTtauum 248
npegHasHavyeHbl AAA yAydlWeHWA KadecTBa KOHUEHTpaTa, MOJIyYEHHOrO Ha Kauvarlolmxcs
KOHLEHTPALUMOHHbIX cTonax Aanaa rpybon ¢dnotauuu, B cOOTBETCTBUMM C TpeboBaHUAMM K
COZlePKAHUIO XPOMMUTA B KOHEYHOM KOHLeHTpaTe. MNpeaycmoTpeHo WwecTHaaAuaTh TpexXbAPYCHbIX
KauyarLWMXCA KOHLEHTPALMOHHBIX CTO/IOB AN KOHTpOoAbHOW daoTaumm 248. Ha Kavarowmecs
KOHLEHTPaLMOHHbIEe CTO/bI A/17 KOHTPOAbHOW doTaummn 248 nocTynaeT NpOMbIBOYHAA BOAA A/1A
y/yylleHua cenapaLunm nogasaemoro matepuana. Ha Kavatowmxea KOHLEHTPALMOHHbIX CTONaX
ANA  KOHTPONbHOM dnotaumm 248 nonydatoT TpUM NPOAYKTA, @ MMEHHO, KOHLEeHTpaT,
NPOMEXYTOYHbIM NPOAYKT U XBOCTbI. [MPOMEKYTOUYHbIM NPOAYKT U XBOCTbI NOAAOTCA Ha CTYMeHb
AONO/IHUTEIbHOW nepepaboTku 250 no AnHuam notoka 208 n 210. KoHUEHTPaT ¢ KayatoLmxcs
KOHLEHTPaLMOHHbIX CTO/IOB /1A KOHTPO/IbHOM doTaumnmn 248 oTBOAUTCA NO IMHUM KOHLLEHTpaTa
90 1 06e3BOXKMBAETCA C MOMOLLBI LUMKAOHOB yKAaZA4YMKa (He MOKasaHbl), MPY 3TOM HUMKHWUI
NPOAYKT M3 UMK/JOHOB YKNaZuMKa CKNaablBaeTca B wWTabenn KoHueHTpata 94 ¢ nomouwbto
yknaguuka xpomuta 50. CopepraHue Cr,0Os B Wwtabenax KoHUeHTpaTa 94 0o6bIYHO cocTaBaneT

okono 40% no macce B nepecyeTe Ha Cyxoe BeLLecTso.

CtyneHb AononHUTENbHON nepepaboTkn 250, KOTOpaa He ABASETCA 4acTblo
npouecca 10, BktovaeT B ceba MarHMTHbIX CEMapaTopoB /1A NepBUYHOTO MOKpOro oborauwieHua
212, pacnonoxeHHble nepes MarHUTHbIMM CcenapaTopamu ANA KOHTPOJIbHOrO MOKpPOro

oboraweHns 214, n 06e3B0XKMBaAOLWMA LUKAOH 216.
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MPOMEKYTOUHbIA MPOAYKT € KayaloWMXCA KOHLEHTPAUMOHHbIX CTO/0B ANA
rpybon dnotaumm 246 cTyneHu pasfesieHUs Ha KadalolMxcA KOHLEHTPaUMOHHbIX cTonax 18
nogaercA No /AMHMKM NOTOKa 206 Ha MAarHuUTHble cenapaTopbl ANA NEepPBUYHOrO MOKPOro
oboralleHna 212. B marHuMTHble cenapaTopbl 415 NePBUYHOIO MOKPOro oborauieHua 212 Takxe
NOCTynaeT NPOMEXKYTOUHbIN MPOAYKT U XBOCTbI C Ka4atoLWMXCA KOHLEHTPAaLMOHHbIX CTO/I0B AA
KOHTPO/IbHOM dpnoTaumnm 248 cTyneHu pasgeeHnA Ha Kauatowmxca KOHLLEHTPALLMOHHbBIX CTO/1aX
18 no nvHmMam notoka 208 u 210. B MarHUMTHbLIX cenapaTopax AnA NEepPBUYHOrO MOKPOro
oboraueHus 212 obpasyeTca NOTOK XBOCTOB HEMArHMTHOrO MaTepuana, KOTopbI OTBOAMUTCA MO
JIMHUW BTOPOro MOTOKA XBOCTOBOM NyAnbMbl 92, MU NOTOK MarHUTHOrO maTtepuana, KOTOpbIi
nogaeTcs C MarHUMTHbIX CEnapaTopoB A/s MNepBMYHOrO MOKporo oboraujeHua 212 Ha
pacrnosioKeHHble HUXKe MO MOTOKY MarHUTHble CenapaTtopbl AAA KOHTPOJIBHOTO MOKpPOro

oboraweHua 214 no AMHUM NOTOKa 213.

B marHuMTHbIX cenapaTopax A5 KOHTPOJIbHOrO MOKporo oboralleHuna 214 Takxe
obpasyeTca NOTOK XBOCTOB HEMArHUTHOrO MaTepuana, KOTOpbI OTBOAMUTCA NO JIMHUM BTOPOro
MOTOKa XBOCTOBOM Ny bMnbl 92, 1 NOTOK MAarHUTHOrO mMaTepuana, KOTOpbIM NOAAETCA MO AUHUU

noToKa 218 Ha 06e3BOKUBaAKOLWMN LMKAOH 216.

BepxHuit npoayKT u3 obe3BOMMBAlOWEro UMKAOHA 216 OTBOAATCA MO /IMHUMU
BTOPOro NOTOKa XBOCTOBOW Ny bMbl 92. HUKHUI NPOAYKT U3 06€3BOXMBAKOLWIETO LMKIOHA 216
OTBOAMTCA NO IMHUM NOTOKa 220 1 BO3BpallaeTca 06paTHO Ha KayaloLMeCcs KOHLEHTPAaLMOHHbIE
CTONbl AN KOHTPOJIbHOW  dnoTauum 248 CTyneHW pas3fesieHUs Ha  Kadalolmxcs
KOHLEHTPALMOHHbIX CToNax 18 gnAa perynampoBaHuA NJIOTHOCTU. Takum obpa3om, NAOTHOCTb
Waama, NoAaBaeMoro Ha KayatoLmeca KOHLEeHTPaLMOHHbIE CTONbI A1A KOHTPO/IbHOM dnoTaumm
248 perynunpyetcs paboToM KayatolMxca KOHLEHTPaUMOHHbIX CTON0B A8 rpyboin dnotaumm 246

1 paboTon 06e3BOKMBAIOLLETO LIMKAOHA 216 CTyNeHW A0NOHUTENbHOW NepepaboTku 250.

Ewe oaHo oTanumne mexay npoueccom 200 n npoueccom 10 COCTOUT B TOM, YTO B
npouecce 200 ncnonb3yeTca 3alWMTHbIA LMKAOH 260, BXoAALWMI B cOCTaB CTyneHn ob6paboTku
xBocToB 22. B npouecce 200 nepsbiM NOTOK XBOCTOBOM Ny/bMNbl M3 CTyneHM obpaboTKM Ha
CNMpasibHOM KOHLUEeHTpaTope 14 noaaeTca no AMHUM NePBOro NOTOKa XBOCTOBOM My/bMbl 78 Ha

3aLUMTHBIA UMKAOH 260, a He HanpAMy B cryctutenb 52. AHaNOMMYHO /IMHMA BTOPOrO MOTOKA
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XBOCTOBOM Mynbnbl 92 W /MHUMA OTBOAA XBOCTOB HEMAarHWTHOro matepuana 86 BeayT K

3aWMTHOMY LIMK/IOHY 260, a He HanpAMYIO B CrycTuTe b 52.

CryneHb 06paboTku xBocToB 22 npouecca 200 UMeeT HaCOCHYH CUCTEMY OTKaYKM
XBOCTOB 270. HWXHMI NPOAYKT U3 3alMTHOIO UMK/AOHA 260 No IMHMK NOTOKa 262 camOTEKOM
nonagaeT B HACOCHYIO CUCTEMY OTKa4Ku XBOcToB 270, TOrAa KaKk BEPXHUI NPOAYKT M3 3alUTHOTO
LUMKNOHa 260 camoTeKom nonazaeT B cryctutenb 52 no AaMHum noToka 264. HUKHUIA NPOAYKT U3
cryctutena 52 nogaeTca No AMHMK NOTOKA 266 B HACOCHYO CUCTEMY OTKa4uKku xBocTtoB 270. JInHua
NoTOKa 268 BeAeT OT HACOCHOW CUCTEMbl OTKauyku XBocToB 270 K XBOCTOXpaHunuuy (He

NOKa3aHo).

BepxHWM NpoAyKT U3 cryctutensa 52 oTBoAMUTCA NO AMHUKM TeXHUYeCcKol Boabl 102
M nogaeTtcA B 6aK TEXHUYECKOW BOAbI (HE MOKa3aH) A1 UCMONb30BaHWUSA B KAYECTBE TEXHUYECKOM
BoAbl B npouecce 200, Hanpumep, Kak BoAa 414 pacnblieHUA, MOeYHaA BOAa, BOAA Ca/IbHUKOBbIX
YyN/JOTHEHUH, BoAa A/1A pa3baB/ieHUs U BoAa ANA NPOMbIBKM M OPOLLIEHUA U3 WiaHra. OCHOBHbIM
UCTOYHUKOM TEXHMYECKOMW BOAbl ABAAETCA BEPXHUW MPOAYKT CrycTutesnsa, Mpu  3TOM

obecneunBaeTca NoANUTKa CblpoOi BOAOM (He NOKa3aHo), ecan Heobxoaumo.

Mpouecc 200 BbINOMHEH C BO3MOXHOCTbIO 06paboTku oKkono 500 T/4 cbipbeBOro
W1ama, CoAEePIKaLLLero meskme dpakumMm XpomMuTa, T.e. XBOCTOB, NOJIy4EHHbIX Ha YCTaHOBKe AA
n3B/seYeHMA Xpoma (He NoKasaHa), nepepabaTbiBatoLLed HECOPTUPOBAHHYO XPOMUTOBYIO pyay.
CopeprkaHue Cry03 B cbipbeBOM LWIaMe 0bbI4HO cocTaBnAeT okono 8—10% no macce B nepecyere
Ha cyxoe BewecTBo. Pasmep menkux ¢pakumMin XpomuTa B CbIpbEBOM LUIAME TaKOB, YTO MO
MmeHblen mepe 90% menkux dpakumMin XpomuTa NpoxoauT yepes KBagpaTHoe oTeepcTue 115

MKM.

Kak nokasaHo Bbiwe, npouecc 10, 200 sKoHOMMYECKU 3PPEKTUBHO U3IBAEKAET
KOHUEHTpaT xpomuTa ¢ cogepxaHuem Cr03 o 40% no macce B mepecyeTe Ha Cyxoe BelLecTBO.
Tonbko oTHOCUTENIbHO Hebonbwana YacTb Cro03 B CbipbeBOM LWJIAME, Hanpumep, okono 4-5% B
nepecyeTe Ha Cyxoe BelecTBo, cbpacbiBaeTca U3 cryctutensa 52 B otxoabl. Takum obpasom, Kak
nokasaHo Bbllwe, npouecc 10, 200 adPeKTUBHO U3BAEKAET 3HAYMTE/IbHYIO YacTb XpOMa B BUAE

Cr;03, paxe ecnu pasmep 60/blUel YacTU MeNKUX GPaKkLMN XPOMUTA COCTaBAAET -75 MKM.



dopmyna nsobpeteHuns
(nepBoHauanbHO NogaHHanA)

1. Cnocob u3BieyeHUa menkux dpakumMn XxpomuTa U3 WNama, KOTOPbIN BKAOYaeT
cnepytwoulee:

NoAatT CbIpbEBOM LW/IAM, COAEPaluui menkue ¢pakumMm XpoOMWTa, Ha CTyneHb
CNUPaNbHOTO KOHLUEHTpaTopa A/ MOKpOro oboraweHus, COAEpKallyld MHOXECTBO
CNUPanbHbIX CENApPaTOPOB UMW CNMPabHbIX KOHLEHTPATOPOB AJ/18 MOKPOro oboralleHus;

CenapupyroT Wiam € NMOMOLLBbI CMMPabHbIX CENapaTopoB MM KOHLEHTPaTOpOB A/A
MOKpPOro o6oraleHus Ha LlWaam C BbICOKMM COAEPAHMEM XPOMMUTA, WAAM C HU3KUM
COZlEPKAHMEM XPOMMUTA M NEPBbIN MOTOK XBOCTOBOW My/bIbl;

MarHMTHbIM CNOCOHOM CENaPUPYIOT LIAM C HU3KUM COAEPXKAHUEM XPOMUTA Ha CTYMEHM
MOKPOM MarHMTHOM cenapauMm Ha MNOTOK MarHMTHOrO MaTepuana WM MOTOK XBOCTOB
HEMarHMTHOro maTepuana; u

CenapupyoT WAam C BbICOKUM COAEPKAHMEM XPOMUTA U NMOTOK MAarHUTHOTO MaTepuana
Ha CTyMeHM pasgesieHUMA Ha KayatoWMXCA KOHLUEHTPAUMOHHbIX CTO/aX Ha XPOMMTOBBIN

KOHLIEHTPAT M BTOPOW MOTOK XBOCTOBOM Ny/bMNbl.

2. Cnocob6 no n. 1, B KoTopom cogepaHue Cr,Oz B CbIpb€BOM LUNAME COCTaBASAET OT
7 % no macce go 11 % no macce U/Mnn B KOTOPOM CbIPbEBOM LW/IaM, NOAABAaEMbIA Ha CTyNeHb
CNUPANbHOTO KOHLLEHTpATopa A8 MOKPOro oboralleHua coaepXuT Takue menkue dpakuum
XPOMMUTa, YTO NO MeHbluel mepe 90% menkux ppakumii XpoMuTa NPOXoAUT Yepes KBagpaTHoe
oteepctne 150 mKm uaun yepes KBagpaTHoe oTBepcTue 125 mMKM, nam 4depes KBagpaTHoe

oteepcTue 115 mKm, unm yepes KeagpatHoe oteepctue 100 mkm.

3. Cnoco6 no n. 1 uam n. 2, B KOTOPOM MarHMTHas cenapaums LWiama ¢ HU3KUM
cogepXaHMemM XpOMMTa Ha CTyNeHU MOKPOM MarHUTHOW cenapalmMy BK/IOYAeT NpOoXoxAaeHue
Waama C HU3KMM COAepXKaHWem XpPoMUTa yYepe3 MHOMKECTBO MAarHUTHbIX cenapaTopoB A/iA
MOKpPOTo oboralleHuns BbICOKON MHTEHCUBHOCTU, paboTatolmx napansiesibHO, U MPOXOXAEHMUeE
MOTOKa XBOCTOB HEMarHUTHOroO MaTepuana OT MArHUMTHbIX CenapaTopoB MNEepPBUYHOIO
oboralleHmna K pacrnosioKeHHbIM HUXKe MO MOTOKY MAarHMTHbIM cenapaTtopam A8 MOKpPOro
oboralleHns BbICOKOM WHTEHCMBHOCTM, paboTatowmMm napannenbHo, KOTOpble ABAAKTCS

bNOTaUMOHHBIMUM cenapaTopamu.



4. Cnocob no ntbomy M3 NyHKTOB 1-3, KOTOPbIA BKAKOYaAET NoAayy o MeHbLIeN
Mepe OZHOro MOTOKA LWiama C BbICOKMM COAEPKAHUEM XPOMUTA U MAarHUTHOTrO maTtepuana Ha
CTyneHb cenapauum no pasmepy, 4tobbl NOAY4YUTb OAHY AN HECKO/IbKO Bosiee meikux dpaKkumni
MaTepuasna Uan HAXKHEro NpoAyKTa v o4HY UK HECKONbKO 6osiee KpynHbIX Gpakuuin matepuana
WY BEPXHEro NpoAayKTa nepes TemM, Kak yNoMAHYTbIM NO MeHbLUe Mmepe OAMH NOTOK W/iama ¢
BbICOKMM COZEPKaHMEeM XPOMMUTA U MAarHMTHOIroO maTepuana, B BUAE NO MEHbLLEN Mepe O4HOM
WU HECKO/IbKMX Bosiee mesikux dpakuuit matepuana u AONOJAHUTENBHO YNTOMAHYTOW OAHOW UK
HECKONIbKMX 6Oosiee KpynHbiX ¢pakumit matepuana, He OyaeT pas3feneH Ha Kadawulemcs

KOHUEHTPALMOHHOM CTO/IE HAa XPOMMUTOBbIN KOHLLEHTPAT M BTOPOW NOTOK XBOCTOBOM My/bMbl.

5. Cnocob no n. 4, B KOTOPOM Ha CTyNneHWM pasfeneHuMa Ha Ka4valolMxcs
KOHLEHTPALMOHHbIX CTOMax 33a4eMCTBOBAHO MHOMECTBO KaualoWMXCA KOHUEHTPaALMOHHbIX
CTO/MIOB A1 OAHOW WIW HECKO/bKUX bonee menkux dpaKkuuii matepuana U MHOXECTBO
Ka4yarLMXCA KOHLUEHTPALMOHHbIX CTO/I0B A7 OAHOM UM HECKONbKUX Boee KpynHbIX dpaKkumi
maTtepuana, Takum o6pasom, OZIHA W/IM HECKO/AbKO bosnee MenKkuMX dpakuuii maTepuana
nepepabaTbiBaeTca OTAE/IbHO OT OIHOW M/ HECKO/NbKUX Bonee KpynHbiXx dpaKkunii matepuana

Ha CTyneHun pasaesieHUA Ha Ka4vyatoWwnXxca KOHUEHTPaUMOHHBIX CTONAX.

6. Cnocob6 no n. 4, B KOTOPOM BMECTO OTAENEeHUA OAHOM UM HECKO/IbKUX bonee
KPYynHbIX &pakuMii, NOJy4eHHbIX Ha CTyMeHW cenapauvu Mo pasmMepy Ha Kadvaowemcs
KOHLEHTPALUMOHHOM CTOJIe, O/IHA UM HECKONIbKUX Bonee KpynHbiX Gpakuui, NONyYeHHbIX Ha

CTyMNeHM cenapaumm rno pasmepy, cbpacbiBaloTCA Kak XBOCTOBbIE OTXOApbI.

7. Cnocob no n. 6, B KOTOPOM CTyMneHb pasfeneHuMa Ha Kadalollmxca
KOHLEHTPALMOHHbIX CTO/IaX BK/OYAeT Kadalowmecs KOHLEHTPaUWOHHbIe CToAbl AnA rpybou
bnoTaumm, pacnosioKeHHble Mepes KayaloWMMUCA KOHLEHTPALMOHHBIMU CTONaMKU  Ans
KOHTPOJIbHOW d/ioTaumMm, NP 3TOM OAHA UM HECKOJIbKUX Bonee menkux dpaKkuuii matepuana
M3 CTyNneHu cenapaumm No pasmepy NOAAKTCA HA Kayatlolmeca KOHLLEHTPALMOHHbIe CTO/bI ANA

rpybon ¢pnotaumu.

8. Cnocob6 no n. 7, KOTOPbIN BKAKOYaET CTyneHb AOMNOAHUTENbHON NepepaboTky no

MeHblel mepe GpakuUU MPOMENKYTOYHOrO MPOAYKTa M3 KauyaloMXCA KOHUEHTPALMOHHbIX



CTO/MIOB AN KOHTPO/AbHOM dnoTtauum, npu 3tom ¢dpaKkuma KOHLUEHTpaTa M3 Kaudalolmxcs

KOHUEHTPALMOHHbIX CTO/IOB /1A KOHTPO/IbHOM dI0TaLMM COCTABAAET KOHLEHTPAT XpoMUTa.

9. Cnocob no n. 8, B KOTOPOM dpaKUUA NPOMEKYTOHYHOTO NPOAYKTA M3 KauatoLmMXCs
KOHLEHTPALUMOHHbIX CTONOB AnsA rpyboint dnotaumMm u XBocTOBaA ¢paKuMsA M3 Kavatowmxca
KOHUEHTPALUMOHHbIX CTONOB A7 KOHTPO/JbHOM GnoTaumm  TakXe MPOXOAAT CTyneHb

AONOJ/IHUTE/IbHOW NepepaboTKu.

10. Cnoco6 no n. 8 uau n. 9, B KOTOPOM CTyNEHb AOMNO/HUTENIbHON NepepaboTku
BK/IIOYAET MaArHUTHblE CenapaTopbl A/A MNEPBUMYHOrO MOKPOro o6oralleHus, noay4arolime

maTepunan nocne CtyneHn pasgeneHna Ha Kavyalrowmnxca KOHUEHTPaUMOHHBbIX CTO1aX.

11. Cnocob no n. 10, B KOTOPOM MarHMTHbIE cenapaTopbl A8 NEePBUYHOIO MOKPOTo
oboralleHuns CTyneHu AONOJHUTENbHON MNepepaboTKU nonayyaT GpaKkUUo NPOMEKYTOUYHOTO
NPOAYKTa M3 KayalwLMXCA KOHLEHTPaUMOHHbIX CTONOB Ana rpybon dnotaumm, dpakuumio
MPOMEXYTOYHOTO MPOAYKTa M3 KAYAKLWMXCA KOHLEHTPALMOHHBLIX CTO/IOB ANA KOHTPO/IbHOM
bnoTaumm u XxBOCTOBYIO GPAKLMIO U3 KAYAKOLLMXCA KOHLEHTPALLMOHHbIX CTONOB A1 KOHTPO/IbHOM

dnoTayumm.

12. Cnoco6 no nwbomy M3 nyHKTOB 8-11, B KOTOPOM CTyMneHb AO0MNOJIHUTE/NIbHOM
nepepaboTKM BK/OYAET MarHUTHble CenapaTopbl A8 KOHTPOJIbHOrO MOKporo oboralieHus,
nosyyarwlmMe maTepuan U3 CenapatopoB A8 NEPBMUYHOTO MOKPOro oboralleHusa, npu 3TOM
HEMarHUTHbIM MaTepuan M3 cenapaTopoB AnA nepBuMyHoOro oborauleHus cbpacbiBaeTca Kak

XBOCTOBbI€ OTXO/bl.

13. Cnocob no n. 12, KoTopbIW BKAKOYAET Ha CTYMEHU AOMNO/HUTEbHOM NepepaboTku
06€e3BOKMBAaHWE MArHUTHOTO MaTepuana M3 MarHUMTHbIX CEMapaTopoB A8 KOHTPO/bHOIO
MOKpPOTo oborauleHus M BTOpUYHYIO NepepaboTKy 06e3BOKEHHOrO MarHMTHOro maTepuana u3
MarHUTHbIX CenapaTtopoB A/ KOHTPOJIbHOTO MOKPOro ob6oraweHusa Ha Kavarolmxcs

KOHLEHTPaLMOHHbIX CTOMaX A/ KOHTPOJIbHOM dnoTauuu.

14. Cnocob no nbomy U3 NyHKToB 1-13, B KOTOPOM CnMpasbHble cenapaTopbl UK

KOHUEHTPaTOpbl A5 MOKpOro oboralweHua BbIMOAHEeHbl M paboTatoT Takum obpasom, 4To
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copepaHue Cro03 B WAame € BbICOKMM COZeprKaHnem xpomuTta coctassnaeT oT 11% no macce o
20% no macce B nepecyeTe Ha Cyxoe BewecTso, cogepxaHue CryOz wWwname C HU3KUM
cofieprKaHuem xpomuTa coctasnseT oT 6% no macce 10 11% no macce B nepecyeTe Ha cyxoe
BeLLecTBo, a coaepkaHue CryO3 B nepBOM NOTOKE XBOCTOBOW Ny/bMbl COCTaBnAeT meHee 8% no

mMacce Nno macce B nepecyeTe Ha Cyxoe BellLecTBO.

15. Cnocob no nb6omy 13 nyHKkToB 1-14, B KOTopom 6onee 50% nnmn 6onee 60% mnu
6onee 70% unu 6onee 80% menkux Gpakuuii XpomMuTa B CbiIpb€BOM LUAME, NOAABAEMOM Ha
CTyNeHb CMMPasbHOTO KOHLEHTpaTopa A/A MOKPOro oboraweHus, COCTaBaseT maTepuan

pasmepom -75 MKm.



dopmyna n3obpeteHus

(c nasmeHeHusimm no cratbe 34(2)(b) PCT)

1. Cnocob n3BneveHuns mesikux ppakumMin XpoMmuTa U3 Liama, KOTOpbIM BKAOYaeT
cnepyouee:

NnoAatoT CbIPbeBOM LIMAAM, COAEPKALUMI TakMe menkue dpakumMm XpomuTa, 4To no
MeHblien mepe 90% menkux dpakumii XxpomuTa NPOXoAUT Yepes KBaapaTHoe oTBepcTue 150
MKM, U B KOTOpom cogepaHue Cr03 coctaBnsaeT oT 7 % no macce go 11 % no macce, Ha
CTYNeHb CNMPANbHOIO KOHLEHTPaTopa 4/1A MOKPOro oboralleHus, cogepallyto MHOXECTBO
CNUpPaNbHbIX CENAPATOPOB U/IM CNUPANbHBIX KOHLEHTPATOPOB A/1A MOKPOro oboralleHus;

cenapupyoT Waam ¢ MOMOLLbIO CMUPAJIbHbIX CENAapaTOPOB UM KOHLEHTPaTOPOB A/A
MOKpOro oborauieHu1a Ha Waam € BbICOKMM COAEPKaHUEM XPOMUTA, B KOTOPOM COAEPKAHUE
Cr,03 coctasnset o1 11% no macce go 20% no macce B nepecyeTe Ha Cyxoe BeLLecTBo, Waam
C HU3KUM coepKaHnem XpomuTa B KoTopom cogepaHue Cr,03 coctasnAeT ot 6% no macce
10 11% no macce B nepecyeTe Ha Cyxoe BeLecTBo, U NepBbi NOTOK XBOCTOBOM Ny/IbMbl;

MarHuTHbIM cnocobom cenapupyroT Wnam € HU3KMM COZEepKaHMemM XpomuTa Ha
CTYNeHM MOKPOM MarHUTHOM cenapaumu, COAEpPMHalLeM MHOMKECTBO  MarHUTHbIX
cenapaTopoB, Ha NOTOK MAarHMTHOIO MaTepuana U NOTOK XBOCTOB HEMArHMTHOIO MaTepuana;
"

CenapupyroT WAam C BbICOKMM COAEpKaHUem XpoOmMUTa WU MNOTOK MArHUTHOTO
MmaTepuana Ha CTyneHuM pasgeneHus Ha KavyalowuxcAd KOHLUEHTPAUMOHHbIX CTOMaX,
COAlePKaLLEN MHOMECTBO KauyatolUXCA CTONOB, HAa XPOMMUTOBbIN KOHLLEHTPAT U BTOPOM NOTOK

XBOCTOBOWM Ny/ibMbl.

2. Cnoco6 no n. 1, B KOTOPOM ChIpb€BOM LWWAaM, NOAaBaembld Ha CTyneHb
CNUPaNbHOIoO KOHLEHTpPATOpa A1 MOKPOro oboraleHua, CoAepKUT TakMe menkue dpakumm
XpOMUTA, 4TO NO MeHbwen mepe 90% Mmenkux ¢bpakuuMi XpomuTa NpoxXoauT 4epes
KBagpaTHoe oTeBepcTne 125 mKm mnum yepes KBagpaTHoe oTeBepctne 115 mkm, nam yepes

KBagpaTHoe oTBepctme 100 mKm.

3. Cnocob no n. 1 nnu n. 2, B KOTOPOM MarHUTHana cenapauma Waama ¢ HU3KUM

COAEPKAaHMEM XPOMMUTA Ha CTYMEHU MOKPOM MarHUTHOM cenapauum BKIOYAET MPOXOXKAEHUE



Waama C HU3KUM COAEeprKaHMEM XPOMUTA Yepe3 MHOMKECTBO MArHWTHbIX CENapaTopoB A/
MOKPOro nepBuyHoOro oboralleHuns BbICOKON MHTEHCUBHOCTH, paboTaloLWwmX napanienbHo, 1
MPOXOXAEeHWe MNOTOKAa XBOCTOB HEMAarHUWTHOrO MaTepuana OT MarHWUTHbIX CernapaTopoB
NnepBUYHOro 060oraleHMA K PacnoioKeHHbIM HUXKEe N0 NOTOKY MarHMTHbIM cenapaTopam A
MOKporo oboralleHus BbICOKOM MHTEHCMBHOCTM, paboTawlmm napansienbHo, KoTopbie

ABnAoTcA GNOTALMOHHBIMK CEMapaTopamm.

4. Cnocob no ntbomy M3 NyHKTOB 1—3, KOTOPbIM BK/IOYAET NOAa4y MO MeHblLEeN
Mepe OZHOro MOTOKA LWIama C BbICOKMM COAEPXKAHUEM XPOMMUTA U MarHUTHOTO MaTepuana
Ha CTyneHb cenapauuu no pasmepy, YTobbl NOAYUNTb OAHY MM HECKO/IbKO HBonee MenKux
bpakuuit maTepuana MAM HUXKHErO NMPOAYKTa W OAHY WM HECKO/IbKO 6osiee KpymnHbIX
dpakuMn maTepumana WMaM BepXHEro NpoAykTa nepes Tem, KaK YNOMSHYTbIA MO MeEHbLLIEN
Mepe OAMH MOTOK WJ/aMma C BbICOKMM COAEPKAaHMEM XPOMMTA MU MarHMTHOrO maTepuana, B
BUAE NO MEHblUEN Mepe OAHOM WM HEeCKO/NbKUX Bonee mesnkux dpakuun matepuana u
AONOJIHUTE/IbHO YNOMAHYTOM OAHOM U/IN HECKOJ/IbKUX Bonee KpynHbiX ppakuuii matepuana,
He ByAeT pasaeneH Ha KayatoLemMcs KOHLEHTPALMOHHOM CTO/1e HAa XPOMMUTOBbIN KOHLLEHTpaT

M BTOPOW NOTOK XBOCTOBOM Ny/bnbl.

5. Cnoco6 no n. 4, B KOTOPOM Ha CTyNeHW pasgenieHus Ha Kauvaroluxcs
KOHUEHTPALMOHHbIX CTO/IaX 3a4eMCTBOBAHO MHOMECTBO Ka4aloLMXCA KOHUEHTPALMOHHbIX
CTONOB ANA OAHOW WU HECKONbKUX 6onee menkux dpakuuii matepuana M MHOXKECTBO
KauyaloLMXCA KOHUEHTPALMOHHbIX CTO/MI0B A1 OAHOW WM HECKO/IbKMX 6onee KpynHbIX
dpakuMn maTepumana, Takum o6pasom, OAHa WM HECKO/AbKo Bonee menkux dpakuui
matepuana nepepabaTbiBaeTcA OTAENbHO OT OAHOW WM HECKONbKMX 6onee KpymnHbIX

dpakuuit maTtepuana Ha CTyNeHW pasae/ieHUsA Ha KavatoWwmMXcsa KOHLEHTPALMOHHbIX CTONaX.

6. Cnocob6 no n. 4, B KOTOPOM BMECTO OTAENIEHMA OHOM WU HECKOJIbKUX Bonee
KPYynHbIX $paKuui, NOJIYY4EHHbIX Ha CTyMEeHW cenapauuyd Mo pasMepy Ha Kavalollemcs
KOHLEHTPaLMOHHOM CTO/IE, OAHA UJIM HECKONIbKUX BoJiee KpynHbIX GpakLUmMi, NONYYEHHbIX Ha

CTyMNeHuW cenapaumm no pasmepy, cbpacbiBatOTCA KaK XBOCTOBbIE OTXOAbl.



7. Cnocob6 no n. 6, B KOTOPOM CTyMNeHb pasaesieHUss Ha Kadatlolmxcsa
KOHLLEHTPALMOHHbIX CTO/IaX BK/AOYAET Kayatowmeca KOHLEHTPALMOHHbIe CTONbI AnA rpybon
bnoTaumm, pacnonoxeHHble nepes KavaloLWUMUCA KOHUEHTPAUMOHHbIMKU CTONaMKU ANA
KOHTpO/ZIbHOW ¢noTauum, Npu 3TOM OAHA WM HECKoNbKuMx bonee menkux dpakuumm
matepuana U3 CTyNeHu cenapauuMm N0 pasmepy MOJAKOTCA Ha  Kavawowmecs

KOHLLEHTPaLIMOHHbIE CTONbI ANA rpyboi dprotaumm.

8. Cnocob no n. 7, KOTOPbIN BKAKOYAET CTyNeHb A0MNO/JHUTE/IbHOW nepepaboTku
Mo MeHblwel mepe pakuMM  MPOMENKYTOYHOrO  MPOAYKTa M3  Kavarowmxca
KOHUEHTPALMOHHbIX CTO/IOB A1 KOHTPO/IbHOW $GA0TaLMKM, NpU 3TOM GpaKkUMsa KOHLEHTpaTa
M3 KauyamoLMXCA KOHLLEHTPALMOHHbIX CTOMOB AJ1A KOHTPOJIbHOM ¢notaumm coctasaset

KOHUEHTPAT XpoMuTa.

9. Cnoco6 no n. 8, B KoTOpom dpaKuuAa MNPOMEXYTOYHOro NpPoAyKTa U3
Ka4yaloLWMXCA KOHLEHTPaLUWOHHbIX CTON0B Ana rpyboi dnotaumm n xsoctoBas ppakums us
KauyaloLmMXCA KOHUEHTPALMOHHBIX CTO/MIOB A/ KOHTPOJIbHOM ¢ioTaumMu TakxKe npoxoaATt

CTyNneHb A0NO/IHUTENIbHOW NepepaboTKu.

10. Cnoco6 no n. 8 unun n. 9, B KOTOPOM CTyNeHb AONONHUTE/IbHOMN NepepaboTku
BK/IIOYAET MarHUTHble cenapaTopbl AJ/1A NEPBUYHOrO MOKpOro oboralleHus, nonyyatwouime

maTepuan nocne CtyneHu pasgeneHna Ha KavyalroWnXxca KOHUEeHTPaUUMOHHbIX CTO1aX.

11. Cnoco6 no n. 10, B KOTOPOM MarHUTHble cenapaTopbl A/A NEePBUYHOrO
MOKpOro oboraljeHua CTyneHu [A0MNoJHUTE/IbHOW nepepaboTkM nosy4arT Ppakuumio
MPOMEXKYTOYHOTO MPOAYKTa M3 KavyaloWMXCA KOHUEHTPALMOHHbLIX CTONOB AnAa rpybon
dnotaumm, OGpakLMIO NPOMENKYTOUHOIO MPOAYKTAa M3 KAYAIOLWMXCA KOHUEHTPALMOHHbIX
CTONOB A/  KOHTPO/AbHOW daoTaumMm U XBOCTOBYHD &paKUMilo M3  KadatoLMXCS

KOHLEHTPaLMOHHbIX CTO/IOB A1/1A KOHTPO/IbHOM dboTauum.

12. Cnocob no nwbomy M3 nyHKToB 811, B KOTOPOM CTYMNEeHb AONO/IHUTE/IbHOM
nepepaboTKM BK/IOYAET MarHWTHbIE CenapaTopbl 417 KOHTPOJ/IbHOTO MOKpOro oboraueHus,

nony4atowme maTepuan U3 cenapaTtopos 414 NEPBUUYHOrO MOKPOro oboraweHus, npu 3Tom



HEMarHUTHbIM MaTepuan U3 cenapaTopoB A/1A NepBUYHOro oboralleHmA cbpacbiBaeTca Kak

XBOCTOBbI€ OTXO/Abl.

13. Cnoco6 no n. 12, KOTOpPbIX BKAOYAET Ha CTYNEHW AONOJHUTE/IbHOM
nepepaboTkn o6e3BOXKMBAHME MArHUTHOIO MaTepuana M3 MarHUTHbIX CenapaTopoB A/
KOHTPO/IbHOTO MOKPOTro 06OoralleHua W BTOPUYHYID nepepaboTKy 06e3BOXKEHHOro
MarHMTHOTO MmaTepuana W3 MarHUMTHbIX CenapaTopoB A KOHTPO/JbHOTO MOKPOro

o6oralleHMa Ha KavyaroLUXCA KOHLLEHTPALMOHHbIX CTONAX A1 KOHTPOAbHOW dioTauuu.

14. Cnocob no nwbomy M3 NyHKTOB 1-13, B KOTOPOM CnuMpasbHble cenapaTopbl
WM KOHLLEHTPATOpPbl A1 MOKPOro oborawieHma BbINOJIHEHbI U paboTaloT Takum obpasom,
yTo cogepKaHue Cr,O3 B NnepBOM NMOTOKE XBOCTOBOM Ny/ibMNbl COCTaBAAET MeHee 8% no macce

B nepec4yeTe Ha CyXoe BEeLLECTBO.

15. Cnocob no nobomy 13 nyHkToB 1-14, B KoTOpOom 6onee 50% nnu 6onee 60%
nnu 6onee 70% nnu 6onee 80% menknx ppakumii XpOMUTA B CbIPLEBOM LUNAMeE, NOAABAEMOM
Ha CTyNeHb CNMpPasibHOrO KOHLEHTpaTopa A1 MOKPOro oboralleHus, CocTaBaAeT maTepuan

pasmepom -75 MKM.
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