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W3BJIEYUEHUE METAJIJIOB ITATUHOBOM I'PVIIIIBI (MIIT) U
XPOMHUTA N3 CMEITAHHBIX PY I MIII/XPOMA

YpoBeHb TEXHUKU

MHorue nepBUYHbIE PyAbl METAJIIOB TIaTUHOBOMW rpynmsl (MIIDY), Takue kak
pynsl, noosiBaeMbie B HOxxHON Adpuke, comepkaT 3HAYUTEIbHbIE KOJTHYECTBA
I[BETHBIX METAJJIOB U XPOMHTA. DTU PyAbl HECOOXOAUMO HU3MEIbYaTh IJIS MOy YEHHS
YaCTHI] TOHKOTO oMoJta, 00bIIHO pazMmepamu MeHee 150 Mxm st p80, mus
packpoeitust MIII™ B hopme, moaxonsiueit st piotauuu. B pesynbprate Takoro
TOHKOI'O MOMOJIA MOJYYarT PyAy, U3 KOTOPOU TPYIHO BBIAEIUTH XPOMUT B Ka4eCTBE
CONMYTCTBYHKIEro NPOAYKTA C UCIOJb30BAHUEM I'PABUTALIMOHHOIO pa3feNeHus, U
koHneHTpat MIII" ¢poTtanuu conepkUT 3HAUYUTENbHbIE KOJTUYECTBA 3aXBAYEHHBIX
MEJIKUX YaCTHI] XPOMHUTA, B PE3yJbTaTE YEro BO3HUKAKOT MpoOJIeMbl IpU
nociaeaywmeMm miasjeHuu MIIT.

Kak yka3piBaeTcs B CChIIKE |, MIPOMBILIJIEHHOCTD NepepaboTKN MEPBUYHON PYABI
MIII', xak MpaBUJIO, UTHOPUPOBAJIA BO3MOXKHOCTb CONMYTCTBYIOLIETrO MOy YE€HUS
XPOMHTA, KOTOPBIH OTOpachIBajCsA B COCTABE MyCTONW MOPOJABI. XPOMHT,
npucytctByromui B pyae MIII', pasmaneiBanu BMecte ¢ MIII™ u octanbHON nopoaoi
IJIs1 IOJIYYEHHUsI YaCTHULl pa3MepaMu, MOAXOASIIUMHE A1 3 (PEeKTUBHOIO U3BJICUCHUS B
tpaauuuoHHou ¢uotauuu MIIT. MIIT™ u uBEeTHbIE METAJLIIbI U3BJIEKATUCH, & XPOMHUT
BBIBOJIMJICSI B XBOCTaX (hJIOTALINU.

Pa3mepsl 4acTHIl B XBOCTAX CIHMIIKOM MaJjbl 1l 3)PeKTHBHOrO
rPaBUTALIMOHHOIO OTAEJIEHHUs XPOMHUTA B Ka4€CTBE COMYTCTBYIINEro Npoaykra. B
CBSI3M C MPHUCYTCTBUEM OOJIBIINX KOJUYECTB XpPOMa B MaTepHale, MojJaBaeMoM B
npouecc TpaguuuoHHOH (uotanuu, koHnenTpatr MIII, monyvyaemslil B pe3yibTare
3TON (PIOTALMH, CONEPKUT 3HAUUTEIBHBIE KOJMYECTBA 3aXBAYEHHBIX MEJIKUX YaCTHI]
XPOMHUTA, B PE€3yJbTAaTE Y€r0 BO3HUKAOT MPOOJIEMbI IPHU MOCIEAYIOLUIEM TIIABICHUN
MIII".

CpaBHUTENBPHO HEAABHO HECKOJIBKO HEOONBIINX MPEANPUATHH CTATH
nepepadaTeiBaTh TOHKOU3MENbUEeHHbIE XBOCTHI (puoTaunu MIIIT nns oraenenus

TAXKEIJIOrO XpOMUTA OT APYIrUX OoJiee JerKux MUHEP AJIOB JKUJIBHOH nmopoAaknl €
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UCIIOJIb30BaHUEM 00OPYOBAHUS IPABUTALIMOHHOTO Pa3/leIeHus], TAKOTO KaK
cnupanbHblil cenapatop. OnHako npu pasmepax dactun MmeHee 100 MUKpPOH pa3HUIIA B
00bEMHOH IUIOTHOCTH OUYE€Hb TOHKO U3MEJbYEHHOI0 XpOMHUTA U HEMHOTO Oosee
KPYIHBIX YaCTHI XKHJIbHOM MOPOJBI CTAHOBUTCS HeOobLIoi. Brixox xpoma B oboux
npoueccax OblJI HU3KMM H3-3a MaJbIX pa3MepoB 4acTul xpomura. Tonbko u3 6onee
KPYIHBIX YaCTHI XPOMHTA MOXKET OBITh ITOJIy4€H TOBAPHBIH KOHIIEHTPAT, U3 KOTOPOTO
MOXKeT ObITh U3BJeYeHO mpuMepHO 10-20% Xpoma, MOTEHUHATBHO UMEIOLIErocs B
MEJIKO3EPHUCTBIX XBOCTAX.

CoBceM HeaBHO HEKOTOpbIE BeAyINe KOMIAHUU, 3aHUMAIO LIUECS
nepepaboTkoi pyn MIIT', oCymecTBISIIN MOMBITKYA UCIOIb30BATh JJISI OTHEICHUS
xpomuTa 0oJjiee KPYyIMHbIE YaCTHIIbI, pa3MepPbl KOTOPBIX 00ECIMEYNBAIOT BO3MOXKHOCTD
6onee 3¢ PEKTUBHO U3BIEKATH XPOMHUT. XPOMHUT OTAEISINA MEXAY ABYMS dTalmaMH
U3MeNbUeHUS U TpaguunoHHOH ¢uotanueit MIII'. Ha nepBom sTame monxydanu
yacTuubl pazMmepamu npuMepHo 100-150 Mmukpon ansa p80, u U3 3TUX YaCTUL
u3Bjekanu npumepHo 65% MIID ¢ ucnonp3oBaHueM TpaauLUOHHON ¢rnotanuu. [Tocne
3TOr0 B XBOCTaX MEPBUYHON (JIOTALNHN C TOHWKEHHBIM conepskanueM MIIT
comepKaTcst HEeMHOTo OoJiee KPYIHbIE YACTHUIIbI XPOMHTA, TaAK YTO 00ECIeuynBaIoCh
HeMHOro Oosiee 3 eKkTUBHOE TPaBUTALIMOHHOE OTAeJeHHe XxpoMuTa. Ilpu aTom
00BIYHO U3BJIEKaeTCs nopsiaka 25% XpoMHTa, MPUCYTCTBYIOIIErO B pye.
OcymecTBiaeHne rPaBUTALMOHHOIO pa3aeseHus Mocye NepBUYHON paoTanuu
BO3MOXHOCTb nonaganus MIII' B KOHIIEHTpAT XpOMa CHUXKAETCSA, HO MOJHOCTBIO HE
uckirovaercs. Beicokas crenenpb uzBnedenust MIIIT obecrednBaeTcsi MOCIENYIO UMM
U3MEJbYE€HUEM XBOCTOB, MOJYYEHHBIX MMOCJIE U3BJICUYEHUS XPOMUTA, A
sppexTuBHoro packpeitus MIIIT U TpagUIIMOHHON (BIOTALNH.

Kpome mectopoxaenuit MIII', cogepkamnx HEKOTOPbIE KOJINYECTBA XPOMMUTA,
UMEITCS TaK)XKe MECTOPOXKAEHUS XPOMa, KOTOpbIe conepkaT HekoTtopbeie MIII™ B
Ka4yeCTBE COMYTCTBYKIIUX NPOAYKTOB. B kauecTBe NpuMepOB MOXKHO YKa3aThb
NepBUYHbIE XPOMUTOBBIE PYAbI, HAliIEHHbIE B CPEJHEM U HUKHEM PYJIHBIX Telax
Oaccelina BurBatepcpaHn v B ApyruxX MeCTax 3€MHOIO mapa, KOTOPbie MOTYT
congepxatb MIII" 1 nBeTHBIE METAJbI B KOJIUYECTBAX CONMYTCTBYKINUX NPOAYKTOB.

OTu pyabl U3MENbYAIOT 10 pa3Mepa XpPOMUTOBBIX YaCTHL, UAEAJTbHOTO s
OTAEJIEHUsI XPOMHUTA C UCIOJb30BAHUEM TAKUX YCTPONCTB, KaK CIUPAJIbHBIE

cernapaTopbl, THAPABIUYICCKHUEC KJ'IaCCI/I(I)I/IKaTOpr U KOHOCHTPALUHUOHHBIC CTOJIBIL. Kak u
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B CJlydae BbILIEONNCAHHOTO U3BJIeUeHUus: Mexay atanamu, MIII' u 1iBeTHbIE MeTabl
TPAIUIIMOHHO U3BJIEKAIOT C UCIOJB30BAHUEM (PIIOTALIMM YACTUL] KPYITHOTO ITOMOJIA AJIs
noJiyueHusi TopapHoro konuentpara MIII', u 3atem u3BieKarOT XpOMUT U3 XBOCTOB
¢aoranuu cnoco6om rpasutannoHHOro pasnenenus. Conepxxanne MIII, ocTaromuxcs
B XBOCTaX IPAaBUTALMOHHOTO pa3aesieHns, OOBIYHO CIHIIKOM MaJio, YTOOBI
paccMaTpuBaTh BO3MOXKHOCTHU MOCJAEAYIOLEr0 TOHKOrO MOMOoIa U TPaAULIUOHHOU
brioranuu.

HN3menpueHne nepBUYHON XPOMOBOH Py bl AJIsl MOJYYEHHUS] pa3MepOB YaCTHILI,
UAeaJbHBIX JUISI TPABUTALIMOHHOTO pa3fesieHus1, BieueT 3a co0oil 6osee BRICOKHE
notepu (B npouentax) MIII" u IBETHBIX METAJUIOB B XPOMHUTOBOM NpOAYKTe (JIOO UX
YaCTHIbI IPUKPETIJIEHBI K YACTHI[AM XPOMHTA, JIUOO OHH UMEIOT OOBEMHYIO
IUIOTHOCTbh, MIPUMEPHO TAKYIO K€, YTO U Yy YACTHI] XPOMHUTA) IO CPABHEHHIO C
U3MeJbUeHHEM, TP KOTOPOM MPOUCXOAUT OOJiee TOTHOE PACKPBITHE LIEHHBIX
KOMITOHEHTOB.

Komnanus Tapuca (Tharisa) mepepabaTbiBaeT NepBUYHYIO XPOMOBYIO PYAY,
nobriBaeMyro Ha cBoeM pyaHuke B HOxxHolt Adpuke, ¢ HU3kUM conepxkanueM MIII u
LBETHBIX MeTasuioB. Ilocne u3BaeueHus 3ToM pyAbl U3 pyJHUKA €€ COPTUPYIOT AJs
NEePBUYHOTO I'PABUTALMOHHOIO Pa3/ieIeHHUs] KPYyIHO3EPHUCTOr0 MaTepuala, npuiemM
ISl U3BJIEYEHUs XPOMUTA 3P (PEKTUBHO UCMOJb3YIOTCS CIUPAIbHbIE CENapaTophl.
IToce 3TOro OCyImecTBISIOT elle OAHO U3MeTbYeHNEe U TPAJULHOHHYIO (IOTALUIO
MIII" ¢ mocaeayoImuM BTOPBIM I'PaBUTALIMOHHBIM pazaeneHueM. OO0iiee n3BieueHue
xpoMa mnpesbimaeT 60%. OgHako Ay MepBOHAYAIBHOTO KPYITHOT'O MOMOJIa MOTEPHU
MIII" B cocTaBe XpOMUTOBOIO NPOAYKTA 3HAUYUTENIbHBI. XOTS AJs TEXHOJOTMYE€CKOTO
npouecca komnanuu Tapuca stu notepu MIII™ HexenaTenbHbI, ONHAKO BBIMTPHILI B
U3BJIEYEHUH JOMOJHUTEIBHOIO XPOMUTA U3 KPYIHBIX U3MENIbUEHHBIX YaCTHULl
nepesewmnsaet 3tu norepu MIII'.

Takum 00pa3oM, LENbI HACTOSIIET0 U300PETEHHUS SIBJISIETCS CIIOCOO MOBBIMIEHHUS
u3BnedeHus xpomura u MIII" u3 pyasl, conepxamein cmecs xpomuta u MIIIL'.

Cvy1iHOCTh U300peTeHus

B Hacrosimem n300peTeHnn npeaokeH crocod MOBbIIEeHNs U3BJICUECHUS
XPOMHUTA U METAJUIOB IIaTuHOBOM rpynnsl (MIIIY) u3 pyasl, copepxamiei cmech

xpomuta u MIII', nyrem:
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a) U3MENIbYEHUsS PYABI Ui MOJIYUYEeHHUs YaCTULl Pa3MepaMH, HaxX OSAIIIMUCS B
nuamnasone 0,1-1,5 mm nns p80, moaxonsmux anst guoranuu kpynusix yactun (CPF,
ot anria. Coarse Particle Flotation), npuduem xpomut packpsit, @ MIII" OTKpBITHI 11O
MEHbLIEN Mepe YaCTUYHO;

0) COPTUPOBKYU N3MEIbYEHHON PYABI IJIs TOJYUEeHUsI KPYITHO3EPHUCTON (ppakuun
yactul pazmepamu 100-150 mkm unu 6onee, o6biuHo 150 MkM miu Gosee,
NOAXOISINUX JJIsl TPABUTALIMOHHOTO pa3iesieHust U (PIoTaluu KPymHbIX YaCTUL, |
MeJIKO3epHUCTON (ppakuuu dyacTul pasMmepamu meHee 100-150 MkM, 0OBIYHO MeHee
150 MkM, MOAXOASIIUX ISl TPAAULUOHHON (ioTanuu;

B) OCYLIECTBJICHHS TPABUTAIIMOHHOTO Pa3AeNeHNs] KPYITHO3EPHUCTON ppakuuu U
(dbroTauNM KPYMHBIX YaCTHII, B PE3YJbTATE UYETO MOJYYAOT XPOMUTOBBII KOHLEHTPAT
u koHUeHTpaT MIII" oT ¢raorauum KpynHBIX YacTul (rPaBUTALIHOHHOE pa3elieHUe
MOXKET OBITh OCYIIECTBJIECHO Nepen gioranueil KpyMmHbIX YaCTHI, WU K€ (IOTALHS
KPYIHBIX YaCTHUI[ MOXKET ObITh OCYLIECTBJICHA MEepPe]l TPaBUTALNOHHBIM Pa3eICHUEM);

') OCYIIECTBJIECHUS TOHKOTO u3MenbueHus: koHnenTpara MIII" ot guoranun
KPYITHBIX YaCTHII, MOJYYEHHOTO Ha Iare (B) ¥, BO3MOXKHO, Oojiee ierkoil Gpakuum,
MOJIYYEHHOH B PE3yJIbTAaTE I'PABUTALMOHHOTO pa3esieHus Ha 1mare (B), AJIs MOJyYeHHs
MIOTOKA TOHKOU3MEJIbYEHHBIX YaCTUL pasMepamu MeHee 150 Mxm; u

1) OCYIIECTBJIEHUS TPAAULIUOHHON (PJIOTALMN B OTHOLIEHUH ITOTOKA
TOHKOM3MEJIbUEHHBIX YaCTHUL, MOJYYSHHbIX Ha mare (T), AJs NOJIy4YeHHs] TOBAPHOTO
xoHuentpara MIII".

MIII" - 3TO MeTauIbl MJIATUHOBOW I'PYINbI, BKJIKOYAKOENH PyTeHUN, PO U,
najajgagui, OCMUNA, UPUAUN U MJIATUHY.

Pyna moxet ObiTh mepBuuHON pynoit MIII', coneprkaieit Xpom B Ka4ecTBe
CONYTCTBYIOIIErO MPOAYKTA, UJIH K€ MOXKEeT ObITh MePBUYHON XPOMOBOH PYIOH,
copepxkawmein MIII' B kauecTBe CONYTCTBYIOIUX NPOAYKTOB.

[IpenmouTuTENbHO pa3Mephl HACTHUII, TOJYUYEHHBIX Ha mare (a), aus p80
HaxonsTcs B auanasone 0,2-1 mMm, 6osee nmpenno4TuTeabHO B auanazone 0,2-0,6 MM u
emre Oosiee mpeAnouTUTENbHO B nuana3one 0,25-0,5 mwm.

OO6bryHO paboTy M3MeNbUaIero 00OPyAOBaHUs Ha mare (a) OCYIEeCTBISIOT
IJIs1 IOJIy4EHUsl paclpeeseHus pa3MepoB YaCTHUL MaTepuala, CoOAep Kalero MeHee
30% uacTuy pasmepamu <75 MKM, OpeAnouTuTeIbHO MeHee 20% 4dacTul pa3zmepamu

<75 MKM.
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B xauecTBe m3MenpyaroImero oOOpyaoBaHus Ha mmare (a) MOXKET UCIIOJIb30BATHCS
VSI, EDS unu Vero Liberator nist o0ecriedeHus: pacrnpeaeneHusl pa3MepoB YaCcTHII C
foyiee OCTPBIM MUKOM.

H3menbueHHas pyaa, OTCOPTUPOBaHHAs Ha wmare (0), MOXKET UMEThb pa3Mepbl
yactul, npesbimaromue 100 mxm unu 150 mxm, 1o 800 mxm uiu 10 S00 MKM, OOBIYHO
10 400 mxkm uau 350 MKM.

Ha mare (r) konuentpat MIII" u, BoO3MokHO, Oosee nerkast Gpakius
I'PaBUTALMOHHOTO Pa3eIeHHs] MOTYT ObITh MOABEPTHYTHl TOHKOMY U3MEJIbUCHUIO IS
MOJIYy4EeHHUS MOTOKAa TOHKOU3MEJIbUYEHHBIX YacTULl pa3Mepamu MeHee 100 MkM.

B mepBoM BapuaHTe OCYyIIEeCTBJIEHUS U300peTeHHs (PIOTALUIO0 KPYITHBIX YaCTHUL
NPUMEHSIOT K XpOMOBOMY KOHLIEHTPATY MOCJE IPAaBUTALIOHHOTO 00OTaIeHus,
npuyuem:

Ha mare (B) pyay, OTCOPTHPOBAHHYIO Ha mare (0), moaBeprarmT
I'PABUTALMOHHOMY Pa3/IeJeHUI0 IJIS MMOJYyYEHHSI XPOMOBOTO KOHLIEHTPATa U MOTOKA
OoJsiee Jerkoro MaTepuaa rpaBUTALMOHHOTO Pa3eJICHUsS, © XPOMOBBIA KOHIIEHTPAT
NOABEPTraT (PIOTAUH KPYIHBIX YaCTUL AJIsI MoJydeHust KoHueHTpara MIII ot
¢dbroTauuu KPYMHBIX YaCTULl U TOBAPHOI'O XPOMa;

Ha mare (r) TOTOK XBOCTOB I'PaBUTALMOHHOTO pa3aeneHus u koHueHTpat MIIT
OT (pJIOTALUU KPYIMHBIX YACTHUII ITOJBEPTral0T TOHKOMY U3MEJIbUYEHHUIO JJIs TOJyYEeHUs
NOTOKAa TOHKOU3MEJIbU€HHbIX YaCTHII; U

Ha ware (1) TOTOK TOHKOM3MeJIbY€HHbIX YaCTULl TOABEPraloT TPAIULMOHHON
broTauuu s nojay4deHus konuenrpara MIIT .

Bo BTOpOM BapuaHTe OCyLIECTBICHUS U300peTeHUs (PIOTALMIO KPYIHBIX YaCTHI]
NPUMEHSIIOT K PyJie Iepe] rPaBUTALMOHHBIM 00OTaIeHUEeM, TPUYEM:

Ha mare (B) pyay, OTCOPTHPOBAHHYIO Ha mare (0), moaBeprarT GJIOTaluu
KPYIHBIX YaCTHUI AJis mojydeHus: koHuentpara MIITT ot ¢otanun KpynHBIX YacCTHI[ U
NOTOKA XBOCTOB ()JIOTAIIUU KPYIHBIX YACTHI]; U TOTOK XBOCTOB (DJIOTAIIUU KPYIHBIX
YaCTHI] MOABEPTAIOT I'PABUTALMOHHOMY Pa3EJICHUIO I OJIYUYEHHUSI XPOMOBOTO
KOHIIEHTPATa U IMOTOKA XBOCTOB I'PABUTAILMOHHOTO Pa3aelCHHUS;

Ha mare (r) koHueHTpat MIII" oT ¢pioTanuu KPynHbIX YaCTHI] U, BO3MOXKHO,
IMOTOK XBOCTOB I'DABUTALMOHHOTO Pa3feNIeHHs MOIBEPraloT TOHKOMY U3MEJIbYEHHIO

AJI MONTy4YE€HUS MOTOKAa TOHKOU3MECJIBbYCHHBIX YaCTHUL, U
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Ha mare (1) TOTOK TOHKOM3MEJIbYEHHBIX YaCTHUL MMOAEPTAIOT TPAAULHOHHOM
dbaoTauuu s MOJy4eHUs: TOBapHOro KoHueHtpara MIIT.

KpaTkoe onucanue yepTexKen

Ha ¢ur. 1 - cxema, unmocTpupyromas NpUHIUIHAIBHYO 3aBUCUMOCTD
U3BJICUEHUS OT Pa3MepOB YACTHUI JJIs TPAJAULMOHHOI nepepaboTky,

Ha ¢ur. 2 - cxema, namocTpupyoomas NpUHIUIHAIBHYO 3aBUCUMOCTD
U3BJICYEHHUS] OT Pa3MEPOB YaCTHULL Ui HACTOSIIIETO U300peTeHUs;

Ha ¢ur. 3 - cxeMa, HLTIOCTPUPYIOIIAs BIUSIHUE MJIOTHOTO pacrpenesieHus
pa3MepoB YACTHI[ B POLIECCE U3MEJbUYEHUSI U COPTHPOBKH;

Ha ¢ur. 4 - Omok-cxema crocoda 1Mo NepBOMY BAPUAHTY OCYIIECTBICHHS
u3o0peTeHus;

Ha ¢ur. 5 - Omok-cxema crocoda Mo BTOPOMY BapPUAHTY OCYINECTBICHUS
u300peTeHus,

Ha ¢ur. 6 - rpadUKU pacrnpeneseHus pa3MepOB YaCTHUI MOCIE U3MEIbYEHUS
obpasua pynst UG2 ¢ ucnonb3oBanueM MenbHULBI EDS;

Ha ¢ur. 7A - nuarpaMma, WIIIOCTPUPYIOLIAsl PACKPBITHE XPOMHUTA IJIS1 PA3HBIX
pa3MepoB YaCTHLL;

Ha pur. 7b - quarpaMma, WUTIOCTPUPYIOLIAs] PACKPBITHE CUJINKATOB AJISI Pa3HbIX
pa3MepoB YaCTHLL;

Ha ¢ur. 8 - rpaduxu u3Baedenus PGM npu ucnonbp3oBaHuu GIOTALHUH KPY THBIX
YaCTHULL;

Ha (1)1/11". 9 - HJIIIOCTpanrsa MOOACIUPOBAHUA CXEMBbI C TpaBUTALIMOHHBIM
CenapaTopoOM Ha OCHOBE 3KCHEPUMEHTANbHBIX JaHHBIX, MOJY4YeHHBbIX A pyabsl MIII ¢
XPOMOM B Ka4eCTBE COMYTCTBYIOLIETO MPOAYKTA.

HOI[DO6HOG ONMHMCAHUE OCVINECTBJICHUA I/1306D6T6HI/I$[

Hactosimee nzo0pereHne OTHOCUTCS K c1OCOOy MOBBIMIEHUS H3BJICYEHHUS
xpomuta u MIII" u3 pyael, conepskamel cMeCb 3TUX KOMIIOHEHTOB. B 3TOM ciydae
Ba)KHO TTOHUMATh (POPMBI HAXOXKAEHHSI MUHEPAJIOB B PYAHBIX (a3ax.

Musnepagorus pya. coaepxamux MIIT 1 XpoMUT

Munepanbabie 3epHa MIII" 0ObIYHO HE HAXOASTCS BHYTPH PEIIETKH XPOMHUTA B
pynax, cogepxamux cmech xpomuta 1 MIII™ (Cebuika 2, Penberthy). Bmecto sToro
MIII" cymecTByIOT B hopMe Cynb(HAOB, APCEHUIOB U B METAJUIMUYECKOH popmMe Kak

AUCKPETHBIC MUHEPAJbHBIC 3€pHA, KOTOPBIC IPUKPEIIJICHBI K ITIPUJICTA0 UM
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MHHEPaJbHBIM 3€pHAM XPOMUTA UJIM CUJINUKATA MOPOABI UJIM MPUKPEIJIEHBI K 3€pPHAM
CyNb(HUAOB LIBETHBIX METAJJIOB MJIM BHEAPEHBI B HUX.

IIpu u3Menb4eHUU PyAbl ISl PACKPBITUSI MUHEPAJIOB AJIs MOCIEAYHIIEro
TPAAULMOHHOTO O0OTaIleHusl BaXKHO MOJYYUTh YaCTHIIBI TAKUX PAa3MEpOB, MPHU
KOTOPBIX MIPOUCXOAUT PACKPBITHE XPOMUTA U3 CUJIMKATHON KUJIBHOW MOPOABI, IS
obecrieueHns: BO3MOXXHOCTH MOJYYEHHS] XPOMHTOBOTO KOHIIEHTPATA C 1OCTATOYHOH
CTEIMEeHbI YUCTOTHI.

Ecnau umeTs B BUny U3BJIE€UYEHUE XPOMA, TO pa3Mep U3MENbYE€HHbIX YaCTHULl,

U eaNbHbIN Jsl TPAaBUTALUOHHOTO OTAEJIECHUSI XPOMUTA, NOJIKEH npesbimaTh 150
MHUKPOH, U B 3TOM CiIydyae 00be€MHAas INIOTHOCTb YaCTUIl XPOMHTA B JOCTATOUYHOM
CTEMEeHU OTJINYAEeTCA OT OOBEMHON IUIOTHOCTH YaCTUIl OCTAJIbHOMN KUIBHOW MOPOJIBI, B
pe3yibTaTe 4ero o0ecrneunBaeTcsl BbICOKAs CTENEeHb U3BJICUEHUS B TPABUTAIIHOHHOM
cemaparope.

BepxHuii mpexen pa3MepoB YaCTHI] AJIS U3BJIEUEHUs] XpoMma OyaeT 3aBUCETh OT
XapaKTEPUCTHUK €ro pacKpbITus U3 pyasl. s o0ecneueHus mpueMiIeMoro KauecTBa
TOBAPHOTO XpOMa TpeOyeTCs MOYTH MOJHOE PACKPBITHE. DTO MPOUCXOIUT OOBIYHO MPHU
pasmepax yactul nopsaka 400 mukpoH ais p80, korna 3¢pPpeKTUBHO rPaBUTALIOHHOE
pasgenenue. OnHako i pacupeneneHuit pasmepos yactuu (PSD, ot anrn. Particle
Size Distribution), xapakTepHBIX s JIOOBIX MPOLECCOB U3MEIbYEHUS] U COPTHUPOBKH,
HekoTopbie MIII™ u LuBeTHBIE MeTaIBl OYAYT MO-TIPEKHEMY PUKpPEIJIEHBI K OoJiee
KPYIHBIM 4acTULaM XpoMuTa. Eciu 3TH KoMmiiekchl copepskar Oopliel 4acThio
XPOMHUT, TO OHH 00ECTEYNBAIOT MOJYyUYeHHE KOHLIEHTPATa XPOMHUTA MOCTE
IPAaBUTALIMOHHOTIO pa3JesIeHus.

Munepadnsl, cogepxauue MIII, 00bIMHO UMEIOT 00JI€€ BHICOKYIO HCTHHHYIO
IUIOTHOCTH MO CPABHEHHIO C XPOMUTOM, HECMOTPs Ha OoJjiee TOHKOE u3Menbyenue. U
IUIOTHOCTH CYJIb(HUAOB LBETHBIX METAJJIOB, coaepxkamux MIIT', HaxoauTcs Mexay
IUIOTHOCTBIO XPOMHUTA U JKUJIBbHOH mopoasl. Takum oOpazom, nmpu Jr000M
pacmpenesieHnH pa3MepoB YacTul Odosee kpymHbie 3epHa cynbduaos MIIT u nBeTHBIX
METaJIOB OYIYyT UMETh OOBEMHYIO IUIOTHOCTD, AHAJOTHYHYI0 00BEMHON IUIOTHOCTH
OoJyiee MENKUX YaCTHUL] XPOMHUTA, YTO YCIOXKHAET 3QPEeKTHBHOE TPaBUTALIMOHHOE
paszeneHue.

B ygactHOCTH, B ciiydae pya, A KOTOpbIX noaydaeMmele MIII' renepupyroT

CYILIECTBEHHYIO YaCTh NOXOA0B, 3TU noTeHuuanbHbie norepu MIII' B cocTase
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TOBApPHOTO XPOMHUTA CO3Mar0T npobiembl. HeBo3moxHo otaenuts 3t MIIT oT
MaTepualia, IogaBaeMoOro Ha rpaBUTAlMOHHOE OTAEJIEHUE XPOMUTA, UJIU OT TOBAPHOTO
XPOMHTA C UCIOJIb30BAHUEM TPAAUILMOHHON TEXHOJOTUN (PoTalUu, MOCKOJIBKY B
3ToM ciyuae Beixoa MIII' u nBETHBIX METAJJIOB HU30K MIPU pa3Mepax 3€peH,
npesbpimaromux 150 Mukpos.

Hrak, BBIOOP KPYITHOTO MOMOJIA IPUBOJUT BHICOKOMY BBIXOJY XPOMHTA, OJHAKO
IIPU 3TOM UMEKT MeCTO Henpuemsemble notepu MIII' B cocTaBe TOBapHOTO XpOMMUTA.
A mpu BbIOOpPE TOHKOTO TTOMOJIa MOKHO 00eCcTieduTh JOCTaTOuHbIH Bhixoa MIIT, HoO ¢
BBICOKUMHU MOTEPSIMU XPOMHUTA.

JTa anbTepHATUBA B TPAJUIIMOHHONW TEXHOJOTHH MepepadoTKu moKa3aHa
cxeMatniyecku Ha ¢wur. 1.

Tpapuuuonnas ¢roraunss MIIT sddexTuBHO paboraeT mpu pazmMepax 4acTUL
meHee 150 MUKPOH, B TO BpeMs Kak 3(Q(PEeKTUBHOE IPABUTALIMOHHOE OTAEICHHE
XpOMHUTA NPOUCXOAUT MPHU pasMepax 4acTul, npespimaromux 150 mukpon. Pyna
MOXET OBITh U3MEJIbUYCHA IJIS MMOJYYEHHS YaCTULl pa3MepaMu BOKPYT YKa3aHHOM
BEJIMUMHBI 151 00eCTedeHns] ONTUMAJIbHOTO U3BJIEUEHUs, OTHAKO paclpeneseHne
pa3MepoB HacTULl JIOOOH MmojgaBaeMol U3MeNTbYEHHON U OTCOPTUPOBAHHOM PYIbI
NOAPAa3yMEBAET, YTO OYAYT MPOUCXOIUTH MOTEPH, KAK MEJIKUX YaCTHI[ XpOMa, TaK U
KpynHbix yactuy MIII'.

B HacTosimeM n300peTeHNN UCIONb3yeTCsl TEXHOJNOTI sl 00OTaIeH s], KOTopas
obecneunBaeT 3¢ pexkTuBHOE U3BNeueHue Odonbuiei yactu MIII" U UBETHBIX METAJJIOB
1151 Goiee KPYMHBIX U3MEJIbYEHHBIX YaCTHI], B CUCTeMe 00OTraieHus, KoTopas
UJeaJbHO MOAXOAUT AJISl XapaKTePUCTUK PACKPBITUS U IPABUTALMOHHOTIO pa3ieieHUus
pyasl, conepxkawmei MIII™ u xpowm.

Ora cuctema obdorameHus paboTaer co 3HAYUTEIbHBIM MEPEKPBITHEM
OOMYCTUMBIX JHANa30HOB Pa3MepPOB YACTHUL, KaK st 3 PEeKTUBHOTO
I'PaBUTALMOHHOTO OTHEJICHUSI XPOMHTA, TaK U sl d3pdexTuBHOro nssnedeHuss MIIL .
Takoe mepekpbiTHe 00ecredrnBaeT MOBBIMEHHBIN BBIXO, Kak XpoMa, Tak u MIIT, nns
pa3MepoB U3MEIbYECHHBIX YaCTHUL, MOAOOPAHHBIX HAUIYYIIUM 00pa3zom IJs
KOHKPETHOM PYABL

Texnonoruu oborameHus, KOTOpble GOPMUPYIOT YaCTh CUCTEMBI O0OTALIEHNUS,
NPEACTABISAIOT COOOH QIOTAMIO KPYIHBIX YaCTHL], FPABUTALIMOHHOE pa3JelieHHe U

TPAAULHOHHYIO (poTamuto.
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dioTanus KPyMmHBIX YaCTULl MOXKET OCYLIECTBIATHCS C UCMOIb30BAHUEM
crennaJu3upoBaHHON (uotanuoHHol MamuHbl, Takoil kak EriezTM Hydrofloat.
Mamuna Eriez HydrofloatTM ocyuiecTBisieT npouecc KOHLEHTPUPOBAHKS HA OCHOBE
KOMOWHAINHU OXKHM)KEHHUS U (PIIOTALMH C UCIIOJb30BAHUEM OXKIIKAIOIIEH BOJBI,
KOTOPYIO HACHIIIAIOT MUKPOIMY3bIpbKaMU BO3Ayxa. PIOTALMIO OCYLIECTBIISIOT C
UCIOJb30BAHUEM KOHIEHTPAIUN (PJIOTALMOHHOTO peareHTa, peareHTa-KoJJIeKTopa u
BpEMEHU MpeObIBaHMS, MOAXOIAIMX JJIsI KOHKPETHOTO MUHEpaia, MOAJIekKalero
¢notaunu. B 3ToM ciyuae pyna usMenbueHa B JOCTATOUHOW CTETNEHU IJIsl PACKPBITHUS
Oousbieit yacTu HeQIOTUPYEMOro MPOAYKTa (XpoMma) u st OOHAKEHUsI, HO He
00s13aTENbHO MOJHOTO PACKPBITUSI MHHEPAJIbHBIX 3€PEH LIEHHBIX LIBETHBIX METAJIJIOB U
MIII" Bo pnotupyemoii ppakiuu. Berxon npormecca GaoTanuu KPymHBIX YaCTHUIL C
YaCTHYHO PACKPBITBIMHU 3€pPHAMH MHHEpajia JOCTATOYHO BBICOK, M XBOCTOBAsA (ppaKLus
dbopmupyeT mecok, 3aTpaTsl Ha MOCHEAYIOIee U3MENbUeHUE U TPAJUIIHOHHYIO
¢broTanN0 KOTOPOTO HE OKYMAKTCH.

I'paBUTAIIMOHHOE OTACICHUE XPOMUTA

B rpaBUTallMOHHOM OTIEJN€HUHU UCIOJIb3YETCA Pa3HUIA B 00BEMHO MIOTHOCTH
JaCTHI] IJIs1 OTJI€JIEHUsI MEHee MJIOTHBIX UIIN OoJiee JIErKuX CUINKATOB OT Oosee
IUIOTHOTO WM OoJiee TsHKEIoro Marepuania, cojaepskaiiero xpom. s xpomura
I'PaBUTALMOHHOE OTAEJeHHE OObIUHO OCYINECTBIJAETCS C HCIOJb30BAHINEM
CHUPAJBHBIX CENapaTOPOB, OJHAKO 3TOT MPOLECC MOKET OBITh BBINOJHEH C MOMOLIBIO
APYTUX TPABUTALMOHHBIX CENMapaTOPOB, TAKUX KaK FHAPABIMYECKUN Ki1acCUPUKATOD,
UM OTCAJO4YHasi MAIMHA, UM YCTAHOBKA pa3ieieHus B IUIOTHOH cpene.

Tpanuuuonsas dJoranus

B TpaguunoHHOM mpouecce NeHHOH (GIoTaluu pa3Mepbl YaCTHI] OOBIYHO HE
npeBbimatoT 0,15 MM (150 Mmkm). YacTULB pyabl CMEIINBAOT C BOJOW IS
¢dbopmMupOBaHUs CYCIIEH3UHU, H HY)KHOMY MHHEpaJly NpUnamT ruapododHOCTD
NOCPEACTBOM JOOABIEHHs MOBEPXHOCTHO-AaKTUBHOTO BEIECTBA MIJIM PEarcHTa-
cobuparens. KOHKpETHBII peareHT 3aBUCUT OT XapaKTEPUCTHUK U3BJIEKAEMOTO
MUHEpaia. 3aTeM 3Ty CYyCHeH3UI0 TuIpoGOoOHBIX U TUAPOYUIBHBIX YACTULl BBOIST B
pesepByapsbl, QIOTAMOHHBIE KAMEPbI, KOTOPBIE a3PUPYIOTCS AJisi 00pa30oBaHUSA
ny3bIpbKOB. I mapodoOHbIe YaCTUIBI MPUKPEIIIAIOTCS K BO3AYIIHBIM My3bIPbKaM,

KOTOpbBIE MOJHUMAIOTCS Ha TOBEPXHOCTD, 00pa3ys neny. I[leHy BBIBOASAT U3
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broTauMOHHON KaMephl I MONTYUYEeHUsI KOHIIEHTPATa LeJIEBOr0 MUHEpala, B JAaHHOM
cayuae MIII" u iBeTHBIX MeTaJIOB. B CycrneH3uo MOryT OBITh BBEIEHBI
neHooOpasyrliue CpeaCcTBa, BCIIEHUBATENH, I COAEHCTBUS 00pa30BaHHIO
YCTOWYMBOH MEHbI B BEpXHEH 4acTu (pIOTALMOHHON KaMepbl. MUHepabl, He
BCILIBIBLINE B TMIEHY, YKA3bIBAIOTCS KaK OTXOABI (puioTauuy uiu GaoTaluoHHbIE
XBOCTBI. DTH XBOCTBI MOTYT OBITh TaK)K€ IOABEPTHYTH! JOMOJIHUTEIbHBIM CTAIUAM
baoTauuu s U3BJIEYEHHs LEHHbIX YaCTUI], KOTOPbIE HE BCILIBLIN B NepBbIi pa3. To
€CTh, OCYIIEeCTBJSIETCS MEePEeUNCTKA, U3BJIE€UEHUE TTOJE3HbIX MPOAYKTOB U3 OTXOO0B.

ITo cpaBHEHUIO C TpagUIUOHHON QoTauueli GuoTanus KPyMmHBIX YaCTUL
YBEJMYUBAET Pa3Mep YacTHUIL, IPU KOTOPOM MOXKeT ObITh obecrnedeHo 3 ekTuBHOE
usBjedenre MIII" u nBeTHBIX MeTa/10B. PIOTALUIO KPYIHBIX YaCTULl OCY LIECTBISAIOT
B MMOJICP)KMBAEMOM Ka4darmeMcs cjioe, 0€3 CJIOs MEHBI, IS MOBBIIIEHHS IJIaByYeCTH
foJiee KPYMHBIX U COCTABHBIX YACTHI] PA3JIUYHBIX MUHEPAJIOB, K KOTOPBIM
NPUKPETUIAIOTCS UHXKEKTHUPYEMbIE MY3bIPbKU.

dioTanust KPYMHBIX YaCTULl MOXKET 00€CTIeYUTh BHICOKYIO CTENEHb U3BJICUEHUS
MIII" gis vacTul pa3mepamu 10 npuMepHo 250 MUKPOH, U yMepeHHO 3¢ dekTuBHOE
usBjedeHue cocrapHbix yactuly MIII" pasmepamu 1o 500 MuUKpoOH.

B sTOM ciiyuae numMeeT MeCTO NepeKpbITHE NUANIa30HOB pa3MepOB YaCTHUI, B
koTopoM xpoMutT ¥ MIII" MoryT OBITH OTAEIEHBI OT CUJIMKATOB MOPOJABI, & UMEHHO, B
auana3oHe pasMepos oT 150 1o 250 MUKPOH, IPOUCXOAUT SKCTEHCUBHOE PACKPBITHE
XPOMHTA, U CTAHOBUTCS BO3MOJKHBIM ero 3¢ (heKTHBHOE IPaBUTALMOHHOE OTIENICHHE, a
TaK>Ke BO3MOXKHO 3¢ dexktuBHoe uspneyenue MIII'. Cm. ¢ur. 2.

Jlaxxe Ha Kpasx 3TOro AUarna3oHa pa3MepoOB YaCTHUL NPOUCXOAUT AOCTATOYHO
s dexTuBHoe oTnenenue xpomura u MIIT .

PaHee ObLIO OnpenenieHo, 4TO GJIOTAIMS KPYHBIX YaCTHIl CIOCOOHA
obecneunBath BebiTHE cyabdunos (Ccpuika 4), ONHAKO OHA HE PacCMaTPUBAJIACh B
KOHTEKCTE CHCTEeMBbI OOOTaIeHHs i1 CEIEKTUBHOI'O U3BJIEUECHHUS LICHHBIX
KOMIIOHEHTOB U3 PY[, coaepkamux XxpoMuT u MIIT".

ITepBbIil mar CUCTEMBI, peaTU3yIed cnocod Mo HacTosAmEeMy H300pETEHHUIO,
NpeACTaBseT U3MeNbUYeHHE U COPTUPOBKY PYIbI O pa3MepOB, UAEANbHBIX KaK IS
uszBneueruss MIII' ¢ momoupro uoTtanuu KPyMmHBIX YaCTUL, TaK U IJIs U3BJIEYEHUS
XPOMHUTA, C JOCTATOUHBIM BbIAEIEHUEM JIsI TOJyUE€HUsI TOBAPHOTO XPOMUTOBOIO

KOHIeHTpaTta. [Ipyu u3MenpueHnn U COpTUPOBKE PYABI 1[e1ecCO00pa3HO CY3UTh (CKATh)
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pacupenenenue pasmepos yactul (PSD, ot anrn. Particle Size Distribution) Bokpyr
ONTUMAJIBHOTO pazMmepa dacTul ansg p80, mpu KOTOpPOM ocyiuecTsisiercs 3G dpeKTuBHOE
I'pPaBUTALMOHHOE OTAeJeHue XxpomuTta. PSD MoskeT ObITh OrpaHUYEHO AMANAa30HOM
pasmepos 0,2-0,6 MM, npeanoyTuTeapbHO nuanazoHoM 0,25-0,5 MM, U usMmenpyaroiiee
o0opynoBaHUe PEryJIHUPYIOT IS MOJYyYEeHUs] paclpeneseHus] pa3MepoB YacTHIl Ha
BBIXOJI€, IPU KOTOPOM KOJHYECTBO YacTHUL padMepaMu <75MkM MeHblIe 30%,
MPeAnoUYTUTENbHO MeHbIne 20%.

OTH pa3Mepbl U3MENbYEHHBIX YacTHI U y3koe PSD nmo3possitoT n3dexaThb
U3JIMIIHET0 (POPMHUPOBAHHS MEJIKUX YaCTUL XpoMa (HU3Kas 0ObeMHas MIIOTHOCTH),
KOTOpPbI€ HE MOTYT OBbITh U3BJICUEHBI B TPABUTALMOHHOM CemapaTope.

Takoe 6onee y3xkoe PSD moxeTr ObITh MOTYYEHO MyTEM BBIOOpa
COOTBETCTBYHOIIEr0 000PYAOBAHUS U3MENbUEHUS U COPTUPOBKH, KaK 3TO U3BECTHO
criennagucTaM B 3ToH obOnactu TexHuku. Hampumep, ObII0 onpeaeneHo, 4To KOHYyCHast
npobunka, unu poropHas apobunka VSI ¢ BepTUKalbHBIM BaJOM, HJIN qpoOuika Vero
Liberator (onucannas B 3asBke US2016228879, conepkaHne KOTOPOH BKJIIOYATCS
CCBUIKOM B HACTOSAINYIO 3asBKY), itk MenpHULa Energy Densification System (EDS)
obecneunBarOT MOJyYEHHE YaCTHUIl ¢ OoJiee Y3KUM paclpeaeieHneM pa3MepoOB JacTHII
110 CPAaBHEHHIO ¢ O0OPYJOBAHUEM C YACTHYHBIM CAMOU3MENbUYEHUEM UJIU C HIapOBOMH
menbHHULEeH. Y3koe PSD nosBonser nzbexars U3NUIIHEro GOpMHUPOBAHUSA MEITKHX
4aCTHULl XPOMA, KOTOPBIE TPYAHO U3BJI€Yb B IPABUTALIMOHHOM CeNapaTope MU3-3a Ux
HU3KOH 00beMHON MIOTHOCTH, U OOJIBIINX COCTaBHBIX 3epeH, u3pneduenne MIII u3
KOTOPBIX OyneT MeHee 3P (HEeKTUBHBIM.

Jrto BausHue PSD unmoctpupyercs cxemarudecku Ha Gur. 3, Ha KOTOPOi
O6spIIas yacTh MaTepUasia, MOAABAEMOr0 HAa IPABUTALUOHHOE OTAEJIECHHE, CONEPIKUT
Y4aCTHULIBI, Pa3Mepbl KOTOPBIX HAXOATCS B AUANa30He, ONTUMAJIbHOM JJIs U3BJIEYEHUS,
Kak xpomura, Tak u MIII".

B 3aBuCHMMOCTH OT KOHKPETHOH pyAbl NPeANOUYTUTENbHAs MOCAEI0BATEIbHOCTD
omepanuii CHCTeMbI 00OTaleH!s] MOKeT o0ecrednBaTh U3BjiedeHne cuavaiga MIIT
WU XPOMUTA, a IPYTrod LEeHHbIH MIUHEPAJ U3BJIEKAETCS U3 XBOCTOBOU (ppakiuu
IIepBOHAYaJbHOTO MpOLiecca U3BJIEYEHUs.

DTa BO3MOKHOCTb BhIOOpa obecneunBaeT riOKOCTDb AJIs1 afaNTalllyd HACTOSIIETO

M300peTeHUs K Pa3JIMYHBIM BapHAHTAM I10CJIEN0BATEIbHOCTH ONEPaLIHil.
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Kak nmoka3aHo Ha Qur. 4, 1 BapuaHTa, B KOTOPOM XPOMHT OYAET U3BJIEKATHCS B
NEPBYIO O4Yepeb, IEPBBIM IIAroM pabOThl CUCTEMBI ABJsAEeTCA Apodaenue 10,
usMenbyeHue 12 u copruposka 14 pyael A NoJy4eHUs pa3mMepoB 4acTHlLl,
U/leaIbHbIX [ IPOU3BOJACTBA XPOMUTA. Pa3Mepbl H3Menb4aeMbIX YaCTHI] BHIOMPAIOT
TakuM 00pa3oM, 4TOOBI 00eCIeYNBaNOCh JOCTATOYHOE PACKPBITHE 3€PEH XPOMUTA AJIS
NOJIy4€HHs Ha BBIXOJ€ TOBAPHOIO XPOMHUTOBOTO KOHLEeHTpaTa. Kak nmpasuio,
ONTUMAJIbHBIN pa3Mep vactun Oynet B auana3zone ot 0,2 no 1 mm nns p80, B
3aBUCUMOCTHU OT XapakTEPUCTHUK PYJbl, Yalle Bcero B palione 0,4 MM, u
knaccupukarop 14 obecneunBaer oTaeneHne GpakLUH KPYIHBIX YaCTHIl C pa3MepamMu
4acTUL, NpeBblaromuMu 150 MKM, KOTOpbIe MOAXOAAT IJIsl TPABUTALIMOHHOTO
oTAeNeHus], OT GPPaKIUU MEJTKUX YaCTHUIl C pa3MepaMu dyacTul MeHee 150 Mkwm.

ITocne moaAroToBKM MaTepuala ¢ NOAXOAALIMMHU Pa3sMePaMU YaCTUL XPOMHUT
W3BJIEKAKOT C NOMOIIBI IPABUTALIMOHHOIO cenaparopa 16, Takoro kak CnupajibHbIA
cemapaTop, TUAPABINYECKUN KJIACCU(PUKATOP MIIU KOHIEHTPAUMOHHBIH BHOpOCTON. B
TO BpeMs Kak Menko3epHucTbie MIII u 11BeTHBIE MeTaJJIbl OyAyT JaBaTh MOCIE
I'PaBUTALMOHHOTO pa3elIeHNs] MeHEe IIOTHY0 GPaKLHIO CHIIMKATOB, KOMMEPUYECKHU
3HaunMasi Gppakuus OyneT mpeacTaBisiTh COOOW XPOMUTOBBIN KOHIIEHTPAT. PazMepsl
gactun (6onee 150 MkM) XpOMUTOBOrO KOHIEHTpaTa 18 mogxonsar aJs ero
HEINOoCpPeACTBEHHON nmoxauu Ha ¢aoTaunto 20 kpynHbix yactul. ®@oorauus 20
KPYIHBIX yacTul obecneynBaeT BbiBoA MIII™ 1 IBETHBIX METAJIOB, KOTOpPbIE
OKa3aJIUCh B COCTABE KPYMHO3EPHUCTOIO XPOMHUTA.

B pesynbrate ¢paotaunu 20 KpymHBIX YaCTUL MOJYYAIOT XPOMOBBIH KOHIIEHTPAT
22 u xoHueHtpat 24 MIII', KOTOpBIN CMEMINBAIOT C OTXOAAMHU 26 TPaBUTALMOHHOIO
paszesneHus Uil MOBTOPHOTO U3MeNbYeHUs 28 [ MOJyUYeHUsl YaCTUL C UJ1€aJIbHBIMU
pasmepamu (MeHee 100 MKM), KOTOpbIE TOAAIOT HA TPAAUIIMOHHYIO (ioTanui 30
MIII" nns nonyuyenus npoaykra 32 MIII' u xBocTtoB 34 1Jist BBIBOAA HA XPAaHEHUE UIIH
JIOTIOJTHUTEJIBHOTO U3BJICUCHHS XPOMa, €CIIU 3TO Heobxonumo. OTCOpTUPOBaHHAA
MeJiKo3epHucTast ppakmus 36 ¢ pa3MepaMu 4acTuil MmeHee 150 MkM mocie
kinaccupukaropa 14 Moxer ObITh TOABEPTHYTA MOBTOPHOMY U3MENbUEHUIO 28 1
noJaHa Ha TPAAULUHOHHYIO (oTamuto 30.

Ha ¢ur. 5 npuBeneHa cxema BTOPOTro BapuaHTa OCYLIECTBICHHUS H300pETEHUS, B
KOTOPOM (PJIOTALMIO KPYITHBIX YACTUI] OCYINECTBJISAIOT MepPea IPaBUTALMOHHBIM

paszmeneHueM. B 5ToM BTOpOM BapuaHTe pyay noasepraroT apodnenuro 40 u
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U3MEJbYEHUIO 42 N1 MOJy4YeHHUs Pa3MEepPOB 4acTHUL, Kak B IepBOM BapuaHte. Pyny
NOABEPTaOT COPTUPOBKE 44 nuist monydeHus: Marepuana 46 (pasmepsl yacTul Oonblne
150 mxm), nogxoasiuiero s u3snedeHust MIII u IBETHBIX MeTaJIOB ¢
ucnosnb3oBaHueM uoranun 48 kpynHeix yactun. Konuenrpar 50, monydaemslii B
pesyibpTare GIOTalUU KPYIHBIX YaCTUL, CMEIINBAIOT C HIDKHUM IPOAYKTOM 64
kynaccupukanuu 44 ¥ NOABEPrar0OT MOBTOPHOMY U3METbYEHUIO 52 NI MOy eHUS
pa3MepoB YACTHI], MOAXOASIIMX IJIs TpaguIMOHHON (proTanuu 54. @noranus 48
KPYIHBIX 4aCTHUL yMeHblaeT coaepxanue MIII' B maTepuane, nogaBaeMoM Ha
rPaBUTALIMOHHOE pa3zesieHue 56 U, COOTBETCTBEHHO, CHUKAET BO3MOXKHOCTb OTEPH
MIII" B cocTaBe XpOMUTOBOIO KOHLIEHTpaTa 58 mocyie rpaBUTALlMOHHOTO pa3AeseHusl.

Hwxauii nponykt 64 knaccudurkannu 44 MoxeT ObITh TOABEPTHYT
I'PaBUTALMOHHOMY Pa3/IeJI€HUI0, YTOOBI U3BJIEUb HEKOTOPYIO YaCTh XPOMHUTA, NIEpen
U3MEeJbYE€HUEM ISl OJyUYEeHUs] pa3MEPOB YaCTUL, UECANbHBIX AJS TPAAULUOHHON
¢noraunu 54. Orxons! 60 rpaBUTALMOHHOTO pa3aeseHus S6 MOTyT OBITh CMEIIaHbI C
KOHIIEHTpaTOM 50, moy4yaeMbIM B pe3ysbTaTe (JIOTAINN KPYIHBIX YaCTHII, U
MOABEPTHYTHI MIOBTOPHOMY H3MEJIbYEHHUIO 52 10 pazmepoB yacTul MeHee 100 MKMm),
NOAXOASAIUX IJIsl TpaAUuUOHHON (uioTanuu 54. [ HEKOTOPBIX pya oTXoasl 60
rPaBUTALMOHHOIO pa3feneHus 56, 3aBUCAIINE OT Pa3MepPOB BKpPANJICHUN XPOMUTA B
pyae u oT 3¢p(PeKTUBHOCTH (PJIOTALIUHN KPYIIHBIX YaCTHI], MOTYT OBITh TAKHMHU, YTO
nanpHelmas nepepadorka s uzBinedenus MIII uiu xpomura OyeT 5KOHOMUYECKH
HEBBIFOAHOMN, U UX Cpa3y K€ HaNpaBJIAKT B XBOCTOXpaHunuue 62. B pesynbrare
TpagUIMOHHON (uroTaunu 54 moaydaroT npoaykt 64 MIII" u XxBoOCThI 66 as
JIOTIOJTHUTEJIBHOTO U3BJICYEHHSI XPOMA, €CIIU 3TO HEOOX O JUMO.

Jlnst 000MX BapHAHTOB OCYINECTBICHUS U300PETEHHS JOMOJHUTEIbHBIM
BBIMTPBILIEM OT MOBBIMIEHUs U3BJICYEHUs XPOMA SIBJISAETCS BIUSHUE HA U3BICYECHUE
MIII" u Ha kauecTBO KOoHUEeHTpaTa MIII'. 3a cuer ynaneHus OOJBIIOTO KOTUIECTBA
XPOMHUTA 10 TPAAULHOHHON (uoranuu koHueHTpauuss MIII 1 HBETHBIX METANJIOB B
MaTepHale, MoJaBaeMOM Ha TPAAULHOHHYIO (PpJIOTALHMIO, TOBBIIIAETCS, & COEPIKAHUE
XPOMHTA YMEHbIIaeTcs. TakuM o0pa3oM, BO3MOKHOCTb CliydaitHOro 3axsata MIIT
KUJIBbHOW MOPOIOH B TPAAUIIMOHHON (JIOTAIINN CYLIECTBEHHO CHUKAETCS.

IIo aHaJOrMYHBIM NPUYUHAM TAKXKE CHUXKAETCA BO3MOXKHOCTD CIy4alHOIO

3aXBaTa MEJKO3EepHUCTOro XpoMuTa KoHIeHTpatoM MIII'. DTo yMeHblIEeHHOE
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copepxanue xpomura B koHUeHTpaTe MIII' MoxeT oka3biBaTh BAUSHHUE HA
MOCJIEeAYIOLIee MIaBJIeHUEe 3TOr0 KOHLIEHTpATa.

W HakoHel, XpOMUTOBBIN NMPOAYKT ¢ O0Jiee KPYNMHBIMHU 3€pHAMHU, KOTOPBIH MOXKET
OBITH MOJy4eH B pe3yJIbTaTe NPUMEHEHHUsI N300 peTeHUs, HACATbHO NOAXOAUT IJIs
CHeLUaJbHBIX IPUMEHEHUH, TAKUX KaK, HAIpUMep, UCMOIb30BAHUE B KaUECTBE
(OpMOBOUYHOTO MeCKa.

Takum 00pa3om, TOCTOMHCTBAMH BBILIEOMUCAHHOW HOBOW KOH(Urypanuu
NPOLECCOB PABUTALIMOHHOrO oborameHus u (JIOTAUN KPYIHBIX YaCTHII,
NPUMEHsIEMBIX K U3BJIedeHu0 xpomuTta u MIII', asnsroTcs:

» bonee BBICOKHE YPOBHHU M3BJICYEHUS] XPOMHUTA B (popMe TOBaApHOTO
KOHLIEHTpaTa

* bonee BbicOkue ypoBHHU usBiaedeHus MIII u nBeTHBIX MeTaIIOB

 [IoHn:xeHHOE coaepkaHue XpoMmuTta B KoHueHTtpate MIII.

ITpumepsl

O6pazen pyast MIIT™ u3 sxunbt UG2 usMenp4aliu ¢ HCMOJb30BAHUEM MEJTbHULIBI
EDS. Pacnipenenenue pa3mepoB 4acTuIl oka3zaHo Ha ¢ur. 6. M3 u3MenpueHHOro
npoaykTa Opanu oOpaser matepuaia ¢ paz3mepamu dactull 100-300 MUKpoOH 1Jist
MUHEPAJOTHYECKOT0 aHAJIN3a U NOCIeAYIOUNX J1abOPaTOPHBIX UCIIBITAHUI OTAEIECHHS
XPOMHTA C UCIOJIb30BAHUEM KOHLIEHTPALMOHHOTO BUOpOCTOA.

PackpbiTHe XpOMHUTA U CHJIMKATOB U1 PA3HBIX Pa3MEpPOB YaCTUIL
wtroctpupyercs Ha pur. 7A u 7b.

Kak moxHO Bunets, noutu 100% 3epeH XpoMUTa U CUITHUKATOB PACKPBIBAJIHCH
npu pasmepax dactun A0 300 MUKPOH.

[Mocnenyromas padora mokasajia MOYTH MOJHOE PACKPBITHE XPOMHUTA JJISI YACTHUIL]
¢ pasmepamu 10 700 MUKPOH AJIsi HEKOTOPBIX PYA, U, TAKUM 00pPa3oM, pacIlupseTCs
AWAIMa30H Pa3MepPOB YACTHL, JJIsI KOTOPBIX MOXKET IPUMEHSTHCS HU300peTeHHE.

JTa BBICOKAs CTENEHb PACKPBITHS O3HA4YaeT, YTO 3(PPEeKTUBHOE TPABUTALIMOHHOE
OTAEJIEHNE XPOMUTA OT KUJIBHON MOPOABI BO3MOXKHO B JHANla30HE Pa3MepOB 4aCTHUL],
1151 KOTOPBIX OO BEMHBIE INIOTHOCTH 00ECIIeYNBAIOT BO3MOXKHOCTD MOAXOISLIETO
u3BieueHns xpomuta (100-400 MUKPOH), U pACKPBITHE XPOMHUTA OCTAETCS ITOYTH TTOJTHBIM.

OddexTuBHOE rpaBUTAMOHHOE OTAeNeHne Ha ¢pakuun 100-300 MukpoH
noka3aHo B Tabmune 1, roe moutu 60% xpoma BBIBOJHUTCS B COCTaBE KOHIIEHTPATA,

cogepskamero Cr,03 B cpenuem 6osee 40%.
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Tabauna 1
EDS -TECT 1 -70 TPH
Morox |Macca (%)|Cymmapn. | Coaep:x. | Cymmapn. | U3paeuenne | Cymmaps.
macca coxepixr n3BJIEYCHNE
(%) Cr0;3 Cr0; Cr20; Cr;0;
% % % %
Korm. 1 2,24 2,24 44,30 44,30 2,97 2,97
Komm. 2 3,14 5,38 43,10 43,60 4,05 7,02
Koxm. 3 4,7 10,08 44,60 44,07 6,27 13,29
Koxm. 4 6,1 16,18 43,00 43,66 7,85 21,14
IIpomex. 1 14,9 31,08 40,60 42,20 18,10 39,24
IIpomex. 2 15,1 46,18 39,10 41,18 17,67 56,91
XBocThI 1 27,1 73,28 34,30 38,64 27,82 84,73
XBOCTHI 2 26,72 100 19,10 33,42 15,27 100,00
Bceero 100,0 33,42 100,00
Hcxognoe coaep:ranne 33.90

Kpowme Toro, 6e3 npenmectByroimei goranun KpynHsIx yacTul nmopsiaka 10%
MIII" 1 UBETHBIX METAJIIOB TEPSAETCS B COCTABE XPOMHUTOBOIO MPOAYKTA. DTOT
orpenenue 10% MIIT moka3piBaeT HEOOXOAUMOCTD (PIOTALMHU KPYITHBIX YaCTHUILL AJIS
yMmeHbleHus norepb MIII.

MuHepanoru4yeckuii aHaIu3 XPOMUTOBOTO MPOAYKTA MOKA3BIBAET, UTO NOTEPs
MIII" B cocTaBe XpOMHUTOBOI'O MPOAYKTA IPOUCXOAUT OONbIIEH YaCThIO U3-3a
packpbiTbix MIII" 1 MIII', npukperieHHbIX K Cyab(puaaM OBEeTHbIX MeTanoB. O0e aTn
MUHEpaTbHbIe POPMBI MOTEHIHAIBHO SBJIAIOTCS PIOTUPYEMBIMH, KaK mepen
rPaBUTALIMOHHBIM OTAEJEHUEM XPOMUTA, TAK U MOCJE HETO.

B npouecce usmenbuenuss MIII™ Gonbilie KOHUEHTPUPYIOTCS B O0OJiee MEKUX
4aCTHULAX, pa3Mepbl KOTOPBIX He npeBblmarT 100 MUKPOH, TaK YTO OHU MOTYT
HaIPaBJISATHCS HEMOCPEACTBEHHO HA TPaAULIMOHHYIO (uoTanuio. B pesynbrare
HUCXOAHBIN MaTepuas IJisi TPaBUTALlMOHHOIO OTAEeNeHus ¢ pa3Mmepamu gactur 100-400
MUKPOH, KaK MpaBUIIO, COAepXUT nopsiaka 40% cpenHero coaepkaHus LIEHHOTO
KOMIIOHEHTA UCXOJHOU PYABL

Hcnpitanus ¢proTanuy KPYMHBIX YaCTHI] Ha Pa3MUHBIX oOpasuax pyx MIIL,
nepen OTAEJICHUEM XPOMUTA, Na0T cpennee usBnedenne MIIT u3 gpakumu vactui
pasmepamu 100-300 mukpon nopsinka 80-90% ot conepxxanus MIII" B

HECOPTUPOBAHHOU pyIe.
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HzBneuenne MIII" npu ucnonp30BaHNU (PIOTALUM KPYITHBIX YaCTULl CPABHUMO C
U3BJIEYEHUEM Ha MIEPBOM U BTOPOM dTanax TPaAULUOHHON (ioTanumy,
OCYILECTBJIsIEMON Ha yacTuuax pasmepamu 150 mukpon ans p80 (nmopsiaka 65%).
Taxum oOpa3om, AJist HEKOTOPBIX PYA, AJSI KOTOPBIX MPOUCXOIHUT 3HAUUTEIbHOE
packpbitue MIII', nanpHelmee u3pneuenne MIII" u3 0TX0R0B GIOTALUU KPYITHBIX
4aCTHULl MOKET HE OKYNaThbCs.

Hesasucumo ot Toro, ocymectsiaseTrcs au u3saedenue MIII' nocpencTeom
(baoTaUMU KPYMHBIX YaCTHUI PYJbI Mepe rPAaBUTALIMOHHBIM OTAEJICHUEM WU U3
XPOMHUTOBOTO KOHIIEHTPATa MOCJIE TPAaBUTALLMOHHOIO OTAENEHHUs, MOXKHO OXUAATD,
yTo notepu MIII" B cocTaBe XpoMUTOBOro npoaykra Oynyt Huskumu. Craaus
oboraieHus ¢ UCMOJb30BAHUEM IPABUTALIIOHHOTO OT/AEJIEHUs] yMEPEeHHO 3P eKTuBHA
st oraeneruss MIID oT XxpoMuTa, ¥ IPU IOMOJHEHUN e (ioTanueil KPyMmHbIX YacTHLI
CyMMapHO€ OTHEeJIEHUE MPOUCXOIAUT C BHICOKOH 3 (HEeKTHBHOCTHIO.

Ha ¢ur. 9 npuBeneHa miuIrOCTpaus MOAESITUPOBAHUS CXEMBI C TPABUTALIMOHHBIM
CenapaTopoOM Ha OCHOBE 3KCIEPUMEHTANbHBIX JaHHBIX, MOJY4YEHHBIX s pyabsl MIII ¢
XPOMOM B Ka4€CTBE COMYTCTBYIOIIEro NPOAYKTa. JTa MpoBepKa Oblia mpeaHa3HauYeHa
IJIsl ONIPEeAesIeHUsl BEPXHEro pasMepa OTAEIAEMbIX YaCTUL, KOTOPBIN €l1e BO3MOXKEH
s 3ppexTuBHoro uspnedenus xpoma u MIII' ¢ ucnonb3oBaHUEM JOMOJHUTEIBHOTO
u3BneueHuss MIII" U3 XpOMUTOBOrO NPOAYKTA NMOCPEACTBOM (IOTALNHU KPYITHBIX
gactull. JloOeiTyro pyay 70 moaBepraroT ApOOIEHUIO A TOJYYEHUS KYCKOB
pazmepamu 40 MM 1 u3MenbyaroT B ycraHoske 72 EDS. M3menbueHnyio pyny
NOABEPTaOT COPTUPOBKE 74 misi obecneyenus: ppakuuu 76 4acTUL pasMepamu OT -
850 MM o +106 mkm u ppakuuu 78 yactun pazmepamu +850 mkm. @pakuuro 76
MOJAKT B YCTAaHOBKY 80 CIMPaJIbHOTO IPaBUTALMOHHOTO pa3feaeHus 1Jist
obecnieueHus1 XpOMOBOTO KOHIeHTpaTa 82 1 XBOCTOB 84, comeprkamux 0OIbIIyIO
gacth MIII'. ®pakuuro 78 nu3Menp4arOT B MeJIbHULE 86 MJIs1 MONYy4YE€HUS YaCTHULL
pasmepamu, uneanbHbIMu st Gaotanuun MIIL, u usMenbueHHy0O Qppakumio 88,
xBOCTHI 84 u ¢ppakumro 92 yactun pasmepamu -106 MKM mocyie COpTUPOBKHU 74
noaBeprarT Guotanuu 90 KPyNHBIX YaCTHLL.

PasMeps! HacTuIl 1Sl TPaBUTALIMOHHOTO OTAEJIeHUs OblIu B quamna3zone 106-850
MUKPOH, U 28% MacChl HCXOAHOH pyAbl 00eCeunBalu NOCe FPABUTALIHOHHOTO
OTZAeJIeHUs NToJlydeHHue XPOMUTOBOIO KOHIIEHTpaTa, coaep:xauero 42% Cr203. Ortor

xpoMoBbIi KoHLIeHTpaT conepxuT MIIT" 2E B konuuecTse Bcero 0,6 r/ToHHA.
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MuHepanoru4eckuil aHallu3 Mmokasad, 4To 0o0npmas yacts 3Tux MIII" HaxoasTCS B
OoJsiee MENKO3EPHUCTBIX PPAKIUAX U PACKPBIBAIOTCSA U3 XPOMHUTA, TAK YTO OHU MOTYT
OBITH JIETKO M3BJIEYEHBI C TOMOUIBIO (JIOTALUH KPYITHBIX YaCTHULI.

HcnpiTanus nocaenyrommeit Guotanuu KPynHBIX YaCTHUL OKA3aJIU U3BJIECUEHHE
60% MIII" u3 3TOro XpOMUTOBOTO MPOAYKTA, YKa3bIBasi Ha TO, 4YTO nopsaka 97% MIIT
B MCXOJHOW HECOPTHPOBAHHON pyae SABJIAIOTCS pe3yiabraToM (iaorauuu MIIT
npuMepHO B 75% UCXOOHON MacChl HECOPTUPOBAHHOMN PYIBI.

VYMeHblLIeHHas MPONyCcKHas coCOOHOCTD aist u3Byneduenus MIIIT obecneunBaet
BO3MOXHOCTb 00Jiee TOHKOT'O U3MEJIbUECHUS U YJIYUIIEHHOTO Ka4eCTBa MaTepuana,
noxaBaeMoro Ha ¢aortaunto MIII', Tak uto uzBnedenue MIII" nmocpencrsom
TPAIUIIMOHHON (PIOTALMH YJIYUIIAETCS MO CPABHEHHUIO C OOBIYHO MCIOJB3YEMBIMHU
omnepanusMHu.

Ccpuika 1: OnbIT NpoU3BOACTBA XPOMUTOBBIX KOHLEHTpaToB UG2, NpUroaHbIx
IJIs MeTaJIyprudeckoii oopadorku, u3 moTokoB xBoctoB MIIIT, N.F. Dawson, The
Journal of The Southern African Institute of Mining and Metallurgy, Tom 8, HOs0pb
2010, cTp. 683-690.

Ccrinka 2: Penberthy u ap., Mineralogy and Petrology, mapt 2000, ToMm 68,
BBINYyCK 1-3, cTp. 213-22.

Ccrinka 3: Mankosa u ap., utonb 2018, Minerals Engineering, 121:137-145.

Ccouika 4: Miller u ap., 3HaYMMOCTD MJIOINAAU OTKPBITOI MOBEPXHOCTHU 3€PEH,
IMPC, 2016: XXVIII International Mineral Processing Congress Proceedings, 11-15

centsi6ps, r. Kpebek, Kanana.
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ITEPBOHAYAJIbHAA ®OPMVYJIA U30BPETEHUA

1. Cnoco® nmoBbILIEHHS U3BJIEYEHUS] XPOMUTA U METAJJIOB IUIATUHOBOM I'PYIIIBI
(MIIT) u3 pyasl, conepxameit cmech xpomura u MIII, B koTopowm:

a) U3MEeNbYAIOT PYAY U MOJYUYEeHHUs YacTUIl pa3MepaMu B auanasone ot 0,1 no
1,5 mMm ans p80;

0) OCYIIECTBJISIIOT COPTUPOBKY M3MEJIbYEHHOHN PyIbl IS MONTYUESHUS
KpynHO3epHHUCTON (ppakiuu yactun pazmepamu ot 100 1o 150 mxkm unu 6osee u
MEJIKO3epHUCTON ppakuuu dyacTun pasMmepamu meHee ot 100 no 150 mkwm;

B) OCYLIECTBISIOT TPABUTAIIMOHHOE pa3AeeHUe KPYMHO3EPHUCTONH QpaKkuu 1
(dbroTauMM KPYMHBIX YaCTHUII C MOJYYEHHEM XPOMHTOBOIO KOHI[EHTPAaTa U KOHIIEHTpATa
MIII ot ¢roTanuu KPymHBIX YaCTHULL,

') OCYIIECTBJISIIOT TOHKOE U3MenbuyeHne kKoHuenrpara MIIT ot ¢paoTaunu
KPYMHBIX YaCTHUL JJI MOJy4YeHHUsl OTOKAa TOHKOU3MEbUEHHBIX YacTHUL C pa3MepaMu
meHee 150 MkM; u

1) TOABEPTAIOT NOTOK TOHKOM3MEIbYEHHBIX YaCTHUL, OJIYUYEHHbIX Ha mare (T),

TPAIUIIMOHHON (PIOTALMH AJIS MMOJYYEHHs] TOBApHOTro KoHIeHTpata MIIT .

2. Crocob mo . 1, B KOTOPOM pa3Mepbl HaCTHL], MOJYUYEHHBIX Ha wmare (a),

HaxoasATcs B quanaszone 0,2-1 mm nns p80.

3. Crioco0 mo 1. 2, B KOTOPOM pa3Mephbl YaCTHII, MOJy4YEHHbIX Ha mare (a),

HaxonsTcs B nuamnaszone 0,2-0,6 mm nis p80.

4. Cnocob mo m. 3, B KOTOPOM pa3Mephl YaCTHL], MOJYYEHHBIX Ha mmare (a),

HaxonsaTcs B nuamnaszone 0,25-0,5 mm ans p80.

5. Cnocob mo mrodomy u3 m.m. 1-4, B KOTOPOM HUCTIOIB3YIOT U3MEJbYAIOIIee
obopynoBaHue Ha mare (a) IJisl MOJYUYEHUS pacTIpeleIeHUs] pa3MepPOB YaCTHUII

Martepuana, copepxauero mesee 30% uvactuy pazmepamu <75 MKM.
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6. Cmocob mo 1. 5, B KOTOPOM HCIOJIB3YIOT U3MeENbYaroInee 000pyJoBaHUE HA
mare (a) AJs MOJy4YeHHUs pacClpeneseHus] pa3MepoB YaCTHUIl MaTepHaa, COAePIKalIero

MeHee 20% udactuy pazmepamu <75 MKM.

7. Cnioco6 mo . 5 unu . 6, B KOTOPOM Ha 1mare (a) MCIOJIb3YIOT H3MEbYa0IIee

obopynosanue tuna VSI, EDS unu Vero Liberator.

8. Cnoco® mo noboMy U3 MpenbAyIuX MyHKTOB, B KOTOPOM KPYITHO3€pHUCTAs
¢pakuus Ha mare (0) comepKUT yacTULbl pazmepamu 150 MM unu Oonee,
NOAXOASsILINE JJIsl TPABUTALIMOHHOTO pa3iesieHuss U QIOTaLNN KPYIHBIX YaCTHL, U

MeJIKO3epHUCTast PpaKIusi CONEePIKUT YaCTHUIIBI pasMepaMu MeHee 150 MkMm.

9. Cnoco6 no 1000My M3 MPEeABIAYIIUX MYHKTOB, B KOTOPOM Ha mare (T)
koHneHTpat MIII" oT ¢oTtanuu KPynHBIX YaCTHUL TOHKO U3MEIbYAOT IJIS IMOJYYEHHS

MOTOKA TOHKOU3MEJIbYEHHBIX 4acTUL pasMepamu MeHee 100 Mkm.

10. Cnoco® no nrobdomy u3 m.o. 1-9, B koTopom Ha mare (6) ¢proTanuo KpynHbIX

HacTul OCymECTBIIAKOT MOCJIC TPABUTANMOHHOTO O6OFaH.IeHI/I$I.

11. Cnoco6 no . 10, B KOTOpOM:

Ha mare (B) pyay, OTCOPTUPOBAHHYIO Ha mare (0), mogBeprarwoT
I'PaBUTALMOHHOMY Pa3JIeJICHUIO IJIsl MOJyYEHHsI XpOMOBOTO KOHLIEHTpaTa 1 Ooyee
JIErKOro MOTOKa I'PaBUTAILMOHHOIO Pa3[eJIeHHs; U XPOMOBbIH KOHI[EHTPAT MOJBEPrarT
(dboTauMu KPYMHBIX YaCTHL JJIsI ToJydeHus: kKoHueHtpara MIII ot ¢uoranuu
KPYIHBIX YaCTULl U TOBAPHOTO XPOMa;

Ha mare (r) TOTOK XBOCTOB IPaBUTALMOHHOTO pa3nejeHus U KoHueaTpat MIIT
oT $pIOTALUU KPYIHBIX YACTHUI] MMOJBEPTAIOT TOHKOMY U3MEJbUYEHHUIO IS MOJYYCHUS
MOTOKA TOHKOU3MEJIbUEHHBbIX YaCTHUL], U

Ha mare (1) TOTOK TOHKOM3MEJIbYEHHBIX YaCTHUI MOABEPTa0T TPAIUIIMOHHON

dbnoTaunu s MOJyYEeHUsI TOBAapHOro KoHIeHTpara MIIT .

12. Cnoco® no nrodomy u3 m.o. 1-9, B koropom Ha mare (6) ¢proTanuo KpynHbIX

HacTul OCymEeCTBIISAKOT NEPEA T'PaBUTATUOH HBIM O6OFaH_IeHI/IeM.
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13. Crioco® no m. 12, B koTopom:

Ha mare (B) pyay, OTCOPTHPOBAaHHYIO Ha mare (0), moaepramT GpJIOTaUH
KPYIHBIX 4aCTHI[ JJig noiy4deHus koHuentpara MIII ot ¢paoTauuu KpynmHbIX 4acTULl U
IIOTOKA XBOCTOB (DJIOTAIIMU KPYMHBIX YaCTHUL[;, ¥ TOTOK XBOCTOB (JIOTAIIUN KPYIHBIX
YaCcTHULl MOABEPTral0T I'PABUTALIMOHHOMY Pa3eJIeHUI0 JJIsl MOJyUYeHUs] XPOMOBOTO
KOHI[€HTPAaTa U MOTOKa XBOCTOB I'PaBUTALIMOHHOTO pa3aelleHus,;

Ha ware (r) koHueHTpat MII" oT ¢ioTanuu KPyNnHBIX YaCTHI U MOTOK XBOCTOB
IPaBUTALIMOHHOIO pa3esieHusl MOABEePraoT TOHKOMY U3MeJIbYeHHUIO AJIs MOJy4YeHus
MOTOKA TOHKOU3MEJIbYEHHBbIX YaCTHUIl; U

Ha mare (1) TOTOK TOHKOM3MEJIbYEHHBIX YaCTHUL MOABEPTaOT TPAIHIINOHHON

dbroTtauuu A nojay4eHus kouuenrpara MIIT .
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DOOPMVIJIA U3OBPETEHHNA

yTOYHEHHAs Ha MexkayHapoaHoi ¢ase o ct. 34 PCT

1. Crioco0 moBBbIIIEHUS U3BJIEUEHHS] XPOMHUTA U METAJIOB TJIATHHOBOW TPYIIIIBI
(MIIT") u3 pynsl, comepxkameit cmech xpomurta 1 MIIIT, B KoTOpOM:

a) U3MeNbYAIOT PYAY AN MOJYyUYEHUs pacIpeneseHIs] pa3MepoB YacTULl B
nuana3one ot 0,2 no 0,6 mm st p80 ¢ conepkanueM meHee 30% yvacTuIl C pa3MepaMu
MeHee 75 MKM;

0) OCYIIECTBJISIFOT COPTHUPOBKY M3MEJIbYCHHON PYABI I MOJTYUESHUS
KPYNHO3epHHUCTON Pppakiuu yactun pazmepamu ot 100 1o 150 mxm unu 6osee u
MEJIKO3epHUCTON ppakuuu yactun pazmepamu Meree 100-150 mMxwm;

B) OCYLIECTBISIOT TPABUTALIMOHHOE pa3AeeHue KPYIMHO3EPHUCTONH QpaKkuu 1
¢dbroTauNM KPYMHBIX YaCTHUI C MOJYYEHHEM XPOMHTOBOIO KOHI[EHTPAaTa U KOHIIEHTpATa
MIII" ot ¢oTanuu KPymHBIX YaCTHULI,

') OCYIIECTBJISIIOT TOHKOE U3MenbuyeHne kouuenrpara MIIT ot ¢pnotaunu
KPYIHBIX YaCTHUL AJIS MOJYYEHUs TOTOKA TOHKOU3MEIbUYEHHBIX YaCTHULl C pa3MepaMu
meHee 150 MkM; u

1) TOABEPTAIOT NOTOK TOHKOM3MEIbYEHHBIX YaCTHUILI, MONYUYEHHBbIX Ha mare (T),

TPAJULIMOHHON (PIOTALMH AJIS MOJYyYEHHUs] TOBapHOTro KoHIeHTpara MIIT .

2. Crnoco6 mo 1. 1, B KOTOPOM pa3Mepbl YaCTHUL, MOJYUYEHHBIX Ha mmare (a),

HaxonsaTcs B nuamnaszone ot 0,25 no 0,5 mm nns p80.

3. Cnocob no . 1, B KOTOpOM Ha 1mare (a) UCMOJBb3YIOT U3MeNIbYarolnee
o0opynoBaHue [Jisl MOJYUEHHs paclpeaeseHusl pa3MepoB YaCTUI MaTepuana,

conepskamero MeHee 20% vacTul ¢ pazMepaMu MeHee 75 MKM.

4. Crnocob mo . 1, B KOTOpOM Ha 1mare (a) UCMOJNb3YIOT U3METbYaroIIee

obopynosanue tuna VSI, EDS unu Vero Liberator.

5. Cnoco® mo 1. 1, B KOTOpOM KpymnHO3epHHUCTas ¢ppakuus Ha mare (6) conep uT

qacTHUIbI ¢ pasMepamu 150 MkM wim GoJiee, MOAXOASAIUE AJISI TPABUTALIMOHHOTO
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paszpeneHust U QIOTAUH KPYIHBIX YaCTHUIL, & MEJIKO3EPHHUCTAs PPaAKLIHSA CONEPIKUT

4aCTHULBI C pa3mepaMu MeHee 150 MKM.

6. Croco6 no 1. 1, B kotropom Ha mare (r) koHuentpat MIIT" ot ¢pnotauun
KPYIHBIX YAaCTHUL[ TOHKO U3MEIbYAIOT AJIS MOJYyYEHUs MOTOKAa TOHKOU3MENIbYEHHBIX

yacTul ¢ pazmepamu meHee 100 MkM.

7. Cnoco6 no 1. 1, B kotropom Ha mare (0) ¢pJIOTaINI0 KPYMHBIX YaCTHL

OCYIIECTBIAKT MOCJIE I'PaBUTAITUOHHOT'O O6OFaH_[eHI/I$I.

8. Cnocob mo . 7, B KOTOPOM:
Ha mare (B) pyay, OTCOPTHPOBAaHHYIO Ha mare (0), mogBeprarT

rpaBUTAHUOHHOMY Pa3ACICHUIO AJIA MOJYUYCHUSA XPOMOBOI0O KOHIEHTpAaTa U Oouee

JICTKOTO MOTOKA TPaBUTALIMOHHOI'O Pa3ACICHUA, U XpOMOBbeI KOHIOCHTpPAT MOABEPTAOT

¢dbroTaunu KPyMmHBIX YacCTHL JJIsI TojydeHus: KoHuneHTpata MIIIT ot ¢puoranuun
KPYIHBIX YaCTHUL U TOBAPHOTO XpOMa,

Ha mare (T) TOTOK XBOCTOB I'PaBUTALMOHHOTO pa3aeneHus u koHueHrpat MIIT
OT (pIOTALUU KPYIMHBIX YACTHUI TOJBEPTAIOT TOHKOMY U3MENIbUEHUIO IJIs TONYUeHUs
MOTOKA TOHKOU3MEJIbYEHHBIX YaCTHULl, U

Ha mare (1) TOTOK TOHKOM3MEJIbYEHHBIX YaCTHUL MMOABEPraloT TPAIUIMOHHON

¢daoranum s MoNIy4YeHUs TOBapHOIro KoHUeHTparta MIII.

9. Cnoco6 no 1. 1, B kotropom Ha mare (0) ¢JIOTAINI0 KPYIMHBIX YaCTHL

OCYUIECTBJISIFOT Mepe]] TPaBUTALMOHHBIM OOOTAlIEHHEM.

10. Criocob mo . 9, B KOTOPOM:

Ha mare (B) pyay, OTCOPTUPOBAHHYIO Ha mare (0), moaseprarT GroTanuu
KPYIHBIX YaCTHUL IJi ody4deHus: KoHueHtpara MIII ot ¢paoTauuu KpymHbIX YacCTUL U
IIOTOKA XBOCTOB (I)J'IOTaLII/II/I KPYIHBIX 4aCTHUL, U IOTOK XBOCTOB q)HOTaI_II/II/I KPYIOHBIX
HaCcTUul NOABEPrar0T rpaBUTALIUOHHOMY PA3ACICHUIO AJIA MOJIYYCHUA XPOMOBOTO

KOHLECHTpAaTa U NOTOKA XBOCTOB I'PABUTALHUOHHOTO pa3aCICHUA,
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Ha mare (r) koHueHTpat MIII" ot proranuu KpymHBIX YaCTUL U TOTOK XBOCTOB
I'PaBUTALMOHHOTO pa3JeNIeHHs MOABEPral0oT TOHKOMY U3MEJIbUEHHUIO IJIS MOJIyYEeHHS
NOTOKAa TOHKOM3MEbUE€HHbIX YaCTHUII, U

Ha mare (1) TOTOK TOHKOM3MEIbYEHHBIX YaCTHUL MMOABEPraloT TPAIUIMOHHON

baoTauuu s noay4eHus konueHtpara MIIT.
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