NEPEPABOTKA H KOMNAEKCHOE MCNOAb3OBAHHE MHHEPANBHOID ChiPbf

cepe6pa — 10 52 v 460 r/t npu n3sneyeHn 28 u 55 % cooteeT-
CTBEHHO.

Takum 06pa3om, B pe3ynbTaTe UCCNEeaoBaHui Ons 060raLleHns
pyL J1epMOHTOBCKOrO MECTOPOXAEHNS, XapakTepuayloLmxcst noBbl-
LIEHHON Cynb(MOHON MUHEpPan13aLyei, pa3paboTaHbl U PEKOMEHAO-
BaHbl K BHEAPEHUIO TEXHOMOMNYECKAs CXEMa U PEareHTHbIe PeXVMbI
CyNbIAHOr0 U MefHOro LMKNOB. [oka3aHo, YTo [N1st CHIKEHS Mo-
TEPb LUEENUTa B CyNb(MIUEHOM LIKIE HEOBXOAMMO BBELEHME [ABYX Me-
PEYNCTOK 0BLEANHEHHOTO CYMb(MAHOMO KOHLEHTpaTa.

B HacToswee Bpems Ha MpeanpusaTAN OCYLIECTBASETCS MOHTaX

CXEMbl LienV1 annapaTos s NPOBENEHNs MPOMbILLNEHHBIX UCMbITAHIAI
11 MOCTEYIOLIEro BHEPEHUS pa3paGoTaHHON TexHonorvu. [E1
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TO THE PROBLEM OF COMPLEX USE OF SCHEELITE ORES OF LERMONTOVSKOE DEPOSIT
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The paper shows the results of investigations of possibility of increasing of complexity of raw material use in the time of dressing of Lermontovskoe deposit ores. Nowadays, scheelite concentrate is
the only one product of ore-dressing plant of Lermontovskaya mining company. However, scheelite-skarn-sulfide ores can be productive not only because of tungsten but also because of copper, gold,
silver, bismuth and sulfur. Amphibole akarns demonstrate the highest effect of sulfidation, during which amphibole was gradually substituted by pyrrhotite and chalcopyrite.

Investigation involved high-sulfide ores of North-West open pit and currently mined ores of Central open pit. There were developed a scheme and several ways of reagent regimes of sulfide cycle with
butyl xanthogenate and IMA-1 413 (UIMA-U 413) aerofloat, used as collectors. Three perspective regimes of main sulfide cycle were sorted out. A comparison study on sulfide minerals flotability gave

pregerencence to IMA-1 413 flotation agent rather than xanthogenate for arsenopyrite extraction.

The investigations resulted in the development of scheme and reagent of sulfide concentrate selection, providing a final copper concentrate, where gold and silver were observed. For decreasing of

arsenic content in the concentrate, iron vitriol medium was offered for copper selection.

Key words: scheglit-sulfide ores, flotation, flotation agents, selectivity, sulfide minerals, copper selection, copper concentrate.
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! B HacTosLiee Bpems C Lienbio NOBbILEHAS 13BME-
YeHMs ypaHa 1 COKPaLLEHUs BPEMEHN 0TpaboTkm Gen-
HbIX 11 3a6anaHcoBbIX pyn Haubonee peHTabenbHbIM
ABNSETCS METOA Ky4HOro Bbilenadnsanus (KB).

Hapsiny ¢ SBHbIMW 3KOHOMUYECKUMU MPEnUMYLLE-
cTBamu nepeq apyrumu metogami KB umeet orpaHu-
4eHns no Tuny nepepabaTbiBaeMoro cbipbs. [ns pea-

Mpusenensi peynbtatsl nccnegosanmi 8 OAO «BHVIVIXT» npo6bl ypaHcopepxa-
e pyasl MectTopoxgenns [opHoe. Paspa6oTaH croco6 nogroToBKku pyaHoro Matepu-
arna K Ky4HoMY BbILLENaMBaHNI0, NO3BONSIOLMIA 3HAYUTENTbHO COKPATUTL BPEMS BbiLLE-
11844BaHNS TUNOBOTO Chipbs. [Ty OKOMKOBaHM N3MESTbYEHHOM PY[bl C UCMO/b30BaHN-
EM CEPHOV KNCIIOTbI MPOVCXOAMNT reTeporeHHas XuMYeckas peakunsi B Crioe TBEPOro
maTtepuana npy COOTHOLUEH (ha3, G/IN3KOM K CTEXVIOMETPUYECKU HEeobXoauMomy.
[py oKoMKOBaHWM CEPHas KUCIIOTa BbICTYNAET TakXe B Ka4ECTBE CBA3YIOLIEr0 KOMMO-
HeHTa. [10ka3aHo, 4T0 Npy OKOMKOBaHWW PyA C CEPHOA KNCIIOTO 3HYUTENBHO COKPa-

LyaeTcs Bpems oTpaboTku LTabenei 1 MoBbILAETCH U3BIIEYEHUE METasa.

Kmioueesie cnoea: YpaH, Ky4HOe BhbliLLieniavBaHe, CepHas K1csiotTa, OKOMKOBaHME.

nn3auun npowecca Heobxooymo 06ecneynTs LoCcTa-
TOYHYI0 MPOHALAEMOCTb PYA  BbILUENA4MBALIM
pacTBOpoM W 3(h(EKTMBHYIO AWY3N0 pacTsopa K
MOBEPXHOCTW MVIHEPANIOB-HOCWTENEN ypaHa 1 nepeme-
WeHve npogykTos peakumn [1]. KpynHocts matepua-
na, yKragblBaemoro B LWTabenb, onpegensercy ycno-
BUEM CBOBOAHOrO nmpoxoxpeHna (8—12 am3/(m2-y))
pacTBopa B 06beMe LTabens, TeYEHIe BCEro Bpeme-
Hu ero oTpa6oTku. O6bI4HO KPYNHOCTb PyAbl COCTABNS-
et 90-70 mm. [IpobneHne [0 MeHbLUEA KPYMHOCTM
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NEPEPABOTKA W KOMNAEKCHOE HCNOAb3OBAHHE MHHEPAABHOTD CbiPhf

MPVUBOAMT K YBENMYEHWIO COAEPXaHus knacca —1 MM, 4TO 3Hauu-
TENbHO CHYXAEET NPOHULAEMOocTb LwTabens [2].

B 70 XXe Bpemst N3BECTHO, YTO YeM MeHbLUE pa3mep MaTepuara,
MoJBEPraeMoro BbiLLENa4nNBaHNIo, TEM KOPOYe CPOK BbILLENa4BaHmIs
11 BblLLIE N3BNEYEHNE LIEHHOTD KOMMOHeHTa [3].

B 0AO «BHUWXT» pa3paboTaH cnoco6 nofgroToBKM pyaHoro Ma-
Tepuana k KB, no3BonsioLLmi 3Ha4UMTeNbHO COKPaTITL BPEMS BbilLe-
na4neaHug. Mpy 0KOMKOBaHMI 3MENBYEHHOTO PYAHOTO MaTeprana ¢
11CMONb30BAHMEM CEPHOM KUCIOTbI MPOUCXOAUT TETEpPOreHHast XMm-
yeckas peakuysi Npy COOTHOLEHUN (ha3, BR3KOM K CTEXMOMETpPUYE-
ki HeoBxoaumomy. [1pu 0KOMKOBaHIM CepHasi KUCNOTa BbICTY-
MaeT Takke B KA4YECTBE CBSI3YIOLIEr0 KOMMOHeHTa. Mpi 3Tom
MPOVCXOANT 3aKWCMEHNe PYOHOTO MaTepuara elle Ha aTane
(hopMMpOoBaHNst LTabens. YkasaHHbIi cnoco6 0KOMKOBaHWS fa-
T BO3MOXHOCTb nepepabaTbiBaTh MeTodoM KB maxe BbIcoko-
TMNHIACTOE Chipbe.

MoproToBka pynHoro Matepuana kpynHocTbto —20 mm k KB
3aK/i04aeTCs B €ro 0KOMKOBAHWM C HEOBXOAMMbIM [iN5 BblLLE-
na4nBaHNg ypaHa KOMMYECTBOM CEepHoil kucroTbl. [lpouecc
MpoBOAMTCS B OKOMKOBaTENe GapaGaHHOro Tuna Kak [ocTaToy-
HO MPOCTOM annapaTe, YCTOM4YMBOM K KONebaHWsiv CBOCTB Ma-
Tepuana. [1py Heo6XoQUMOCTY B MPOLIECCE OKOMKOBAHUS pyay
LIMXTYIOT C TBEPAbIM OKMCnUTENnem (B 3aBUCUMOCTM OT BOCCTa-
HOBUTENBHON EMKOCTH).

lﬂ

rpe
06beKT nccnegoBaHus

B akcnepumeHTax 1cnonb30Bani aniomodochaTHO-CUIMKaTHYIO0
ypaHoBYIO pyfly MecTopoxpaeHus [opHoe (cpefHee copepxaHie ypa-
Ha 0,15 %), pacnonoxenHoro B YutiHekoi 06nacTit MiHepanbHbIi
cocTas pyabl (%) npweeneH Hike (Muxainosa, MuHaesa 1 gp.).

KBapy 432
Karnuesble nonesble wnatbl (MKPOKIMH, 0pTOKa3) 13,3
[narvioknas (onmroknas) 10,3
Cnwogbi (610TUT, MYyCKOBUT, CEPULINT) 6,1
[vHUCTbIE MUHEPaTb! (MOHTMOPUINOHUT,
rvapocogb!, KaoIMHNT) 11,9
Lleonmntsi 7.7
Ornwoput 1,76
Kap6oHatei (kanbuwt) 0,35
MarHeTut, rematut, ruapoKcvfbl Xenesa 1,1
Cynbchuabl (npwT, XanbKomipuT, ranenur,
cehaneput v ap.) Merbiue 1
YpaHoBble MyHEpanb!:
thoceghatel (0TEHUT, METAOTEHNT) 0,11
cunvkatsl (ypaHoaH, 6eta-ypaHoTun) 0,08
oKcwabl (HACTYPaH, YPaHoBbIE YEPHM) En. 3H.
npyrve MemnbLe 1

Onucanue 3KCNepMMEeHTaNbHOW YCTAHOBKH

[na npoBeneHNs WCTbITaHWA B Ka4eCTBE OCHOBHOTO annapaTa
6bIN BbIGPaH OKOMKOBATENb, OCHALLEHHbIM ANEKTPOOGOrPEBOM. Xa-

PaKTEPUCTMKA OKOMKOBATENS NPUBELEHE HUXKE.
Pasmeps! 6apabana, m:

LKA 1,1
anamerp 0,416
Vron HaknoHa 6apabaHa, rpag 0-2
Yucno o6opotos Gapabara, Mt~ Ho 60
[Tpon3sognTENLHOCTS M0 pyge, Ki/4 Lo 50

Cxema yCTaHOBKM [Nsi OKOMKOBaHWsi NpeacTaBneHa Ha pue. 1, a
€€ BHELLHWI BT — Ha pHE. 2.
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Puc. 1. YcraHoBKa OKOMKOBaHMA:
1 — emKocTY ¢ peareHTamu; 2 — memBpanHble Hacockl DLX-01;
3 — (WHeKoBbIi NUTaTENb; 4 — pPYOHbIA MaTepuan; 5 — opocuTenbHast

6eHka; 6 — Bpallaowmiics GapabaH

B xome 3KcnepuMeHTOB WMCXOAHbIA MPOMYKT LUHEKOBLIM MUTATE-
NeM 3arpyXxani Bo Bpalatowmiics 6apabaH. OpHOBpEMeHHO U3 pea-
FeHTHOro 6roka Hacocamu B GapaGaH NofaBanu CepHYID KICTOTY W
Boay. CMeLIMBaHe KUCNOTbI C BOJOV NPOVCXOMT B CUCTEME OXITaX-
nenvs (B xonoaunsHuke). BnaxHble rpaHynbl (0kaTbilwy) caMoTekom
4epes Kamepy pasrpy3ki NoCTynanu B HaKOMUTEMbHbIA GYHKEP.

O6pa3ytolmecs B NPOLIECCE OKOMKOBAHWS ra3bl MPOXOAunu Ye-
pes3 CUCTEMY OYMCTK, KOTOpas COCTOsNa U3 ckpyGoepa, opoLLaemo-

T —

Puc. 2. BHewnuii Buj yCTAHOBKM OKOMKOBaHMS PYAbI:
1 — eMKoCTb C peareHTamn; 2 — MemBpaHHbIe Hacochl;
3 — wwHekoBbI nuTaTens; 4 — Bpallaiowmiics GapabaH
B 3aLLMTHOM KOXYXe
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Ta6nuua 1. KapakrepucTuka copToB pyabl

Copepxanue ypana,

Homep npoGb! Copt pyAs! %
1 bepHas 0,084
2 PspoBas 0,142
3 boraTas 0,29
4 To xe 0,39

ro LUenoyHbIM pacTeopoM. locne KOppexkTUpoBKM KUCOTHOCTM Mo-
rMOTUTENBLHOrO PacTeopa B 3ymnde ero BO3BpaLLanyt HacocoM B Cu-
CTEMY OPOLLEHS.

bapa6aH okomkoBaTens npeacTaBnsaeT cobor CTanbHOWM Kopmnyc,
BHYTPEHHSAS MOBEPXHOCTb KOTOPOrO (hyTepoBaHa LiamMOTHbIM KUpnu-
4OM, M YCTAHOBMEH Ha ponukoBbIx onopax. OaHa mapa onop cryxuT
NpVYBOAOM W AAET BO3MOXHOCTb PErynMpoBaTh Y1CN0 060POTOB.

Yncno o6opoTos GapabaHa 3afaloT B 3aBMCMMOCTIA OT CBOWCTB
marepuarna 1 Tpebyemoro pa3mepa OKaTbILLE.

VKpynHeHHas ycTaHoska KB cocTouT 13 Habopa LunnHopuye-
CKMX MONMKapBoHaTHbIX konoHH auametpom 0,15 M pasnuyHoi
BbICOTbI C MPO3payHbiMi cTeHkamu. Kaxpas KomoHHa umeeT
thanbLUbAHO U HUXHWUIA CNB C BEHTUNEM. BbilenaynBatowme pac-
TBOPbI NOJAKOTCS B BEPXHIOKD YaCTb KONOHH JO3MPYIOLWMMI HAacoca-
mu DME 8/10 dmpmbl Grundfos npon3soguTensHocTbio A0
2 om3/4. TpoayKTUBHLIE PAacTBOPLI, NPOLIEALINE YEPes Crol pya-
HOTO MaTepuana 4Yepes HUKHWA CIYB CaMOTEKOM MOCTYNalT B
NPYEMHbIE EMKOCTH.

3I(CIIE|JHMEHTHIII:HHH Y4acTb

VcxoaHyto pyfy HOMUHaMbHON KpynHocTbio —B80 MM yepeaHsnn v
HanpaBnann Ha PapvoMETPUYECKOE 0BOralleHue, B XOfe KOToporo

Ta6bnuua 2. MlapameTpbl 3arpy3Kn KONOHH M ycnoBus 3kcnepumento no KB

Bbini HapaboTaHbl NPOAYKTbI, COOTBETCTBYHOLIME YETHIPEM COpTam
pyab! (BeaHoi, psinoBoi, 6oratoit), xapakTepuayIoLLMECS Pa3nYHbIM
cofiepxaHvem ypaxa (taén. 1).

Mocne PMO Bce 4 copTa pyabl pa3gpo6unm [o KpynHOCTM
-39 Mm.

[ns akcnepumeHTa No 0KOMKOBaHWIO YacTb GOraToro copTa, cofiep-
xatero 0,39 % ypaHa, pasgpobunu o kpynHoct —10 Mm. Yenosus
11 Pe3yrbTaTbl 3KCMIEPMMEHTA MO OKOMKOBAHMIO MPECTaBNEHbI HUXE.

Pyna:
macca npobl, Kr 10
cogepxanvie ypaHa, % 0,39
KpYMHOCTb, MM Menee 10
Pacxon cBs3yiowmx, Kr/T:
BOfbI 70
94%-Hoit cepHoit KMCOTbI 55
Okarbitm:
MPeen MPOYHOCTY Ha CXATUE, KI/CME bonee 10
MAcca rocre BblexvBaHns, Kr 10,6

MonyyeHHble OKaTbILWW 1 NPOGLI Py/abl Pa3HbIX COPTOB 3arpyXanu
B KOJTOHHbI 11 NOJBEPrany BbilienadsBaHuio. [apameTpbl 3arpy3aku ko-
TIOHH W YCNOBWS 3KCNEPUMEHTa NPeaCcTaBneHb! B Tabn. 2. Mepen Ha-
4aroM BbILLENa4MBaHNs KONOHHbI 3aBOAHAMN TEXHN4ECKON Boaoi. Ha
OpoLUEHWE 060rallieHHOro pyaHOro MaTeprana Ans 3akucnexns nopa-
Banu BbILLiENa4MBaoOLLMA pacTeop, coaepxaln 20 r/n cepHol Kuc-
NoTbl, @ Ha CTaauK BbilLENaYMBaHus — 5—7 r/n. B BapuaHTe ¢ Bbl-
L{eNa4MBaHINEM OKATBILLEA, KOTOPbIE YXe Bbl 3aKMCIEHbl B Xofe
OKOMKOBaHsl, cpa3y NofaBanu BbillienadusBaioln pacteop (coaep-
XaHue CepHoit kuenoTsl 9—7 1/n).

B xope BbilLenauMBaHus OfuH pa3 B CYTKM U3 KOMOHHbI 0T6U-
pani NpoayKTVBHbIA PacTBOp, ONPeaensinu
KOHLIEHTPALMIO ypaHa 1 0CTaTOYHOI Kuc-

Boicota Kpyssgcm: Copepwanve | Macca | Bnaxuoctb T noTbl

npo6bl, U, % —— : OpOLIEHHNS, :
cnos, m MM /0 PoGBL, a3/ (m2-u) TexHOnornyeckve NoKasaTeny BbilLena-
1 1 _35 0,06 o0 5 YMBAHUS ypaHa 13 OKOMKOBAHHOW Mpobbl 1
5 ] 35 0.134 o4 5 PYAbl Pa3n4HOA KPYNHOCTW MpUBEOEHb! B

Taén. 3.
3 1 -35 0,249 24,4 5
3aBNCMMOCTb W3BMEYEHUS ypaHa oT
4 1 —35 0.3 218 5 BenuunHbl X:T npeactaeneHsl Ha pue. 3.
4 0.85 =10 0,39 10,6 10 Kak BMAHO, MeANeHHEE BCEro ypaH u3sre-
(oKaTblwm)

Ta6bnmua 3. PBZWIIBTETH BblllielauuBaHNua pyAbl MECTOPOXXAECHUA ropnoe

Pacxop Kucnotbl, Kr/T

Cpepusan
W3eneuenune
KO BREMEHW |\ omenty nocTumenns % K0 Bpemehu K MOMeHTY focTikenns | KOHueHTpauus U,
3“;?:;"“ 80%-Horo u3Bnevenns ' 3“:::::""" 80%-Horo u3Bnevyenns mr/am?
1 1,83 0,79 89,9 20,5 14,01 295
2 2,75 0,86 93,7 24,21 13,01 457
3 4,46 1,06 97,7 29,8 7,61 545
4 5,1 12,6 39,2 69,2 80,21 299
4 1,48 0,15 98,9 8.4 217 2606
(okaTblwm)
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100 5 ypaHcoaepxaLlemy MUHepany, 1 Tomfbko Nocrne aToro 06pasyeTcs
pacTBOPUMBIV cynbtaT ypaHuna. B cBs3n ¢ aTuM yBENn41BaeTcs
BPEMS BbllLienadmBaHns 1 cooTHolleHne X:T.

BoiBogbl

Takum 06pa3om, Ky4HOE BbllLENa4nBaHNe OKOMKOBAHHOA py-
[Obl 0AeT BO3MOXHOCTb:

® COKpaTUTbL BPems 0TpaboTKu WTabens W Cbema TOBapHbIX
pacTBOpOB;

‘ © 33 CYET CHWXeHUs cooTHoleHns XX:T yMeHbLWNTL 06bEM

0 05 1 152 2’5M 3 35 4 45 5 5% MPOAYKTVBHBIX, 0B0POTHbIX 11, COOTBETCTBEHHO, COPOCHbIX PAaCcTBO-
pos;

 CYLLIECTBEHHO YBEMN4YMTL N3BIIEYEHNE YpaHa;

® 0BbLICUTL 3PEKTNBHOCTL OTPABOTKM CMOCO6OM Ky4HOro
BbILLIENIa4BaHNA PyA, COLEePXaLnX rNHUCTbIE MUHEpATbI.

3Bnevenve ypara, %

0 7 17 33 58 69

anﬂGJ’I)KVITEJ'IbHDCTb BblILLENa4BaHng, cyT

Puc. 3. 3aeucumocTb H3BNEYeHUs ypana ot cootHowenus X:T
NpH BbilENAYHBAHWK Pa3NIHYHbIX NPo6:

1—1:2—2:3—3:4—4:5— 4 (okaTbiwm) bubrnorpachueckmii crincok
1. LLaranos B. B. AcTopus Nof3eMHOro 1 Ky4Horo BbilLEna4nBaHmus ypa-
kaetcs u3 Goratbix npoaykTos PMO (npo6a 4), 4to cBg3aHo ¢ npu- Ha 1 NepCneKTVIBLI fanbHeiLIero passuTug Hanpasnexus B Poccun. — M.
CYTCTBMEM KPYMHbIX BbIAENEHWA ypaHoBbIX MuHepanos. OpHako B : Pyna u metannsl, 2005. T. 1. Ypan. — C.15-22.
OMbITE C OKOMKOBaHHbIM MaTepuanom 13 GoraTbix npoayktos PMO 2. Bonowyk C. H. Ky4Hoe 1 noa3emHoe BbillgnaynsaHue MeTannos. — M.
(npo6a 4) u3sneyenue ypaxa pocturaet 98,9 Y%. Mpu 3Tom ocHos- - Henpa, 1982. — 113 ¢.
HOW TEXHOMOTNYECKNiA NoKa3aTenb — COOTHoLEeHNe X:T — B 3ToM 3. Bononasos 1. W., [po6aneHko B. 1. v gp. MeatexHonorus. KyyHoe Bbillena-
onbITe MAHUMansHoe — 1,48. Bpems 0TpaGoTku Npobbl cokpaTu- YnBaHue BeHOrO MUHepanbHora ceipbs. — M. @ MITA, 2000. — 300 c. [ZX
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USE OF SULFURIC ACID IN THE TIME OF PELLETIZATION OF URANIUM ORES BEFORE THEIR HEAP LEACHING

Koltsov V. Yu.1, Head of Department, Candidate of Engineering Sciences, e-mail: basilik @ yandex.ru
Krinov D. 1., Head of Laboratory, Candidate of Geological and Mineralogical Sciences
Kuznetsov I. V.1, Researcher

T All-Russian Scientific-Research Institute of Chemical Technologies (Moscow, Russia)

Heap leaching is one of the most economically efficient and localized methods of processing of various ores, including poor and off-balance uranium-containing ores.

Together with this, the method is limited by the type of raw materials. For example, in the time of processing of clay raw materials, there appeared the problems, substantiated by col-
matage (silting) of material, which leads to decreasing of water permeability of ore pile and extraction of leaching process.

This article gives the results of researches, carried out on the sample of uranium-containing ore of Gornoe deposit both in laboratory, and in large scales. All-Russian Scientific-Research
Institute of Chemical Technologies developed a method of preparation of ore material and heap leaching, which allows to decrease the time of standard raw materials leaching significantly.
The method is concluded in grinding of initial material to defined coarseness and its pelletizing in sulfuric acid solution. At the same time, there happens the heterogenous chemical reaction
in material layer with minimal rate of phases (close to stoichiometrically required rate). At the same time, sulfuric acid is a joining component in the pelletization time. During interconnec-
tion of acid with rock constituents, there are formed new compounds, which form stable water- and acid-resistant frame during the following aging of pellets. There is shown, that pellet-
ization of ores with sulfuric acid significantly decreases the pile processing time and increases the metal extraction. For example, uranium extraction for rich radiometric separation product
does not reach 50% even with the ratio of L:S = 5, when almost complete extraction for pelletized material with same composition has already been reached with the ratio of L: S = 1.5.

Key words: uranium, heap leaching, sulfuric acid, pelletization.
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