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Y/IK 669.337.131 MPHTU 53.37.31

BbLIRENEHME MbILUBAKA B DOPME APCEHATA XEJNE3A
M3 PESKCTPAKTOB NMEPEPABOTKU MEOHOIO 3JIEKTPOJIUTA

A. . MeguxaHoB, K.X.H.

BanxauiCkuit ropHO-MeTasNypruyeckmia kombuHar

G I TEIITTITIEI G ITII IS I TSI IS P T AU I TG LIS T TIIA GG I I I I I IS I T I I P I I ISP I I T T AT T I I TS S TSI ST GILEIA T I IS

OnHyM N3 KOMNOHEHTOB NPUMECcei, OCTIOXHSIOLLMX TEXHOROTUYec-
KMiA Npouecc NPOM3BOACTEA MeAau, SIBNAETC] MblbSK. [1py akcTpakun-
OHHOW OYNCTKE MEOHOI0 3EKTPOANTA OT Mbitibska (V) nosenseTcs BO3-
MOXHOCTb MCNOMb30BATb PEIKCTPAKTHE A5 MOAYYEHUS COEAUHEHMI Mbi-
WbsKa B BUGE TOBAPHOW NPOAYKUMU - 3IEMEHTAPpHOIO MbILIbAKAa C Bbl-
AeneHnem ero Ha Katoge 3NeKTPONUTUHEeCKON SHeiik, apceHara Meam -
npoAayKTa Anst Npou3BOACTBA aHTUCENTUKa APEBECUHH, CyNbOMAA Mbi-
wbska, apceHara Kanbuua, Npy pacTBOPeHUN KOTOPOro B CEPHOM KUCNO-
T€ N BOCCTAHOBNEHWX CEPHMUCTLIM aHrapuaoM obpasyeTcs TPUOKCHA
MbilLbSAKA, a4 NPX HarpeBaHuM apceHarta KaibLiust C KpeMHE3eMOM B Npu-
CYTCTBUU YIrNepoanCTOrc BOCCTaHOBNTENA MOXeET BbiTh NONyYeH Merarsn-
SNHECKNIA MbILLILSIK.

B nHactosiee Bpems B ka4eCTBe 3KCTpareHTa Mbilibsaka (V) npe-
MMYLECTBEHHO ucnonsayercs Tpubyrungocdar (Tb<P). Cpeau Heopra-
Huueckux gochopopraHuyecknx coenmHeHuit T npuHapnexur k pea-
FEHTaM C HEBbICOKOI SKCTPAKLMOHHOM cnocobHOCTLIO. BaanmopgeiicTtBne
MexXAay MbllLbSKOBOW KMCNoToi n TB® npoucxoaut 3a c4er cnabbix BaH-
[lepPBaanbCoBLIX CUI1, CBOMCTBEHHbLIX B3aUMOAEACTBUIO HEQNEKTPOAUTOR
n cnabbix 3nexTPONNTOB. Takre CUCTEMbI XapaKTEPU3YITCA COXPaHEHW-
€M COCTOfHMA BellecTsa B 06eux ¢paszax n B3anMoaencTeme Ha pacnpe-
neneHve U3BNeKaemMoro COeAVHEHUs1 B HUX JOCTUraeTcs ¢ NOMOWILIO
sbicanmeartens. [pwn akcTpakuum Mbiwbaka (V) TbP sbicanusaiowiee
AeicTBYe OKasniBaeT cepHas kucnota (puc.1). C ysenmyeHuemM KOHUEH-
Tpauun CepHOn KMCNOTu B BOAHON ¢daze BO3pacraeT pacnpeneneHmwe
H,AsO, B opranuueckyio dhasy. CoaxcTpakums CepHOW KUCNOTHI B Anana-
30HE ee KOHUeHTpauui B BogHo# ¢aze 1-4 MOnb/N He3HauYnTenbLHas: ko-
abduumenTol pacnpegenenmns cocrtasnsior 0,03-0,16. d1o noasonsiet
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DOCTUMHYTb BLICOKOIO PasfeNeHns MbitlibsiKkOBON N CEPHOIR KUCIIOT Npu
3KCTpakunu Mblilubska (V) TBO (koapduumentol paspenenns H,AsO, n
H,SO, paBHbl B ykasaHHOM Bhilue nHTepsane 10-23).

‘r DAs (+5)
24
16}
0.8
0 3 5> H?SO.‘, Mosib/n

Puc. 1. BauaHne KNCnoTHOCTU BOAHOW ¢asbi
Ha 3KCTPaAKUMIO Mblibska (+5).
(TBP - HepaszbaBneHHbLIN)

Mpwu peakcTpakumm meiilbska (V) na opranvveckon $passl, KoTopas
OCYWECTBNAETCA BOAOK NMMBOo cnabbiMy pacTBOPaMU CEPHOW KNCNOThI,
NoAy4aloTCA CnaboKNCNbIe MbILLLAKOBO-CYbGaTHbIe PACTBOPL!, NpaxKTn-
4ecKn He CopepXalime LUBETHLIX METANNOB. BblaennTb MbllLbAK U3 Taknx
pacTBOPOB8 HECNOXHO. MpKM MCNONL3OBAHUU B Ka4eCTBE IKCTPAreHTOB
HelTpanskbix ¢ocdopopraHmnveckmnx coeguuernit (HOOC) - TED,
023MM®d, TADO, NBTAD copepxaHue Mbitlibsika B Pe3KCTpaKTax cocras-
nsiet 5-30, a cepHoit kucnoTtei 10-40 r/n.

B naHHOM coobiueHnit npegcrasnetsl pesynsTarsl UccnenosaHuni
BbiACNIEHUA MbILLILAKA M3 PEIKCTPareHToB nepepaboTku MegHoOro snNeKT-
ponnta B Bnae apceHara xenesa. Kputepuamu Boibopa Tvna ocapnka
MBbILLBLAKA CAYXUNN: PUINKO-XUMUYECKass YCTONYUBOCTb MOSMYy4aeMoro
ocapka, NPOCTOTa TEXHONOMUU OCAXAEHUA, TEXHUKA He30nacHOCTH Npo-
BOAUMbBIX paboT, CTOMMOCTb UCNONBL3YEMOro 060OPYA0BaHNA U PeareHTos,
BpemMs BeAeHus npouecca.

Ins apceHaTta xenesa n3BecTHbl pacTteopumocTtb 9,4.10% r-noH/n
npwn pH 2-3 1 paccuuTanHas rno 3TUM AaHHLIM BENUYMHA NPOVN3BEAEHUS
pactBopuMocTh 5,7.10-21, 7. €. cogepxaHne BeuecTea B BOOE AOCTUraer

10

-



1,98-107 mr/n. CneposatensHo, B6IM3M HeitTpanbHOro 3Ha4yeHus pH no-
paaka 6-8 poillenauMBaHufl apceHara Xeneaa He NPouCxXoamT.

Mpy SKCTPaKUMM MbILLLAKA MbiIoM xeneaa (J1. M. Tunaun, 1970),
pacTBOPMMBIM B N36bITKE MOHOKaPBOHOBBLIX KUCNOT M MOHOKap6oHO-
BbIMU KMCNOTAMN B NPUCYTCTBUK Xene3a B BOAHOW ¢asze, Mbiwibak (V) -
3KCTPArnpyeTcs B BUAE KOMMNAEKCHbIX KATUOHOB FeHzAsO?,+ n FeHAsO; .
Hawbonswve kosdduuveHTbl pacnpeneneHns HabmopawTcs npu pH
pacteopa 1,0-2,0. Ha Hannumne nMeHHO 3TNX KOMRNEKCOB yKa3aHo v npu
WCMONbL30BaHNN COEQUHEHWNIA Xenesa ANS O4MCTKM MeabLbComepXalmx
pacTeopos o1 Mbiwbska (M. LLiapunos, T. 1, AwmnxmuHa, 1980).

Ha peaxkcTpakuuoHHYI0 O4MCTKY NOCTYNan MeaHbiil 3NeKTponuT B
cocrase, r/n: Cu - 42,6; Ni - 20,8; H,SO, - 176; As - 14,4. Nocne ouncTku
Hepa36asneHHbiM TED 33 6 CTyneHe# NPOTUBOTOYHOIO Npouecca Npu
COOTHOLLIEHUWN OpraHu4ecKkon n BoaHow ¢as 1:1, temnepartype 20 °C oc-
TaTOYHOE COAEPXaHWE MBILLSKA B afeKTponuTe gocturano 3,25 r/n, 4ro
COOTBETCTBYET €ro masneyennio 74,1 %. JnekTponuTt BO3Bpawlancs B
LeX aneKrponM3a Meau, a peakcTpakT, cogepxaiwvn, r/n: Cu - 0,3; Ni -
0,05; H,S0, - 16,6; As - 8,5, HanpaBnan AN OCAXAEHUS MbilbsKa B
dopmMe apceHaTa xenesa.

CnexTp sopHOro pacteopa, cogepxatuero 0,13 monb/n As (V) n
2Monb/n H,S0,, MEEeT NHTEHCUBHYIO NONOCY NOTMOWEHNA C MakCUMy-
mom npy 210 Hu. TlonoxeHne MakcyMyMa Mnonoch NOrOLLEHNS COXPaHS-
eTca 1 NPy KoHueHTpauun 5 Mons/n H,50,. 310 CBMAETENLCTBYET O NPpU-
cytcTBumn As (V) B 8B0BHOM pactsope B ¢OpMe MbilbAKOBOM KUCNOTHI B
yKa3aHHOM UHTEpBane coaepXaHnii CepHOM KUCNOTH,

B Y®-06nacTy cnekTpa, NOAYYEHHOro NOCHe N3BNeYeHns MbillbsaKa
(V) n3 cepHokucnoro pacreopa T6®, HabnoaaeTcs nonoca NornoweHns
apceHaT-uoHa, CMeLleHHas B O IMHHOBONHOBYIO obnacTs (tabn.1).

Tabnmuya 1
Y®-cnexTpsl NOrNOLEeHUs apceHaT-uoHa
M 3KCTpaKTa Mblilibaxka B ThO
CoeauHenue A —max, Hy £ E niepexopa,
max xkkan/mMonb
Na,AsQ, 210 1670 135

(TBD), (AsO,), 265 1640 107
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Hannuue B cnekTpe opraHnveckon ¢pasbl NOSOCH NOMMOLWEHUS, Xa-
paxTepHON Ans apCceHaT-uoHa, yKasbiBaeT Ha 0bpa3osaHue aKkcTparmpy-
€MOro KOMNNeKca, coaepxaluero Meltlbsik (V) B 310t dopme. B UK-cnek-
Tpe HepasbasnenHoro Thbd vabmopaerca wmpokas nonoca nornotue-
HUS BaNIEHTHLIX KonebaHuii V,, 8oabl, ceazaHHoi TE® npu 3500 cm, n
vacroraV,_ 1280 cm' (puc. 2). MpucytcTene 1 MONb/N CEPHON KUCNOTHE

B 9KCTPaKTe NPUBOAUT K ANIMHHOBONHOBOMY CABUIY V__, A0 1255 cm™' n
YMEHbLUEHUIO NHTEHCUBHOCTK NOJIOCKI NOMNOUIEHUS BANIEHTHBIX Koneba-
HWA V,, BOALI B 06nacTu 3400-3500 cm™' v nedopmaumoHHbix konebaHwii
3.0 MPK 1640 cm. BeegeHne B opraHudeckyio ¢asy 1 mons/n H,S0, n
0,3-0,7 monb/n As (V) npmBoauT K CABUIY V..o 80 1245 cm™' n nonHomy
VICYE3HOBEHWIO V,, U §,,..

NposeneHHble uccneposaHns NO3BONSIOT CAENarh BbIBOA, O TOM,
4TO B OpraHnyeckylo ¢asy n3 CepHOKUCNLIX PACTBOPOB MuIWbSK (V) ak-
CTparvpyeTcs B BUAE MbILLLAKOBOM KMCNOTh. [ony4YeHHbiil nocne ouncT-
K1 mMeaHoro anekTponuta TB®D u copepxauinia 9,5 r/n As peakcTpakr

N O e

flponyexanue, 7%

3600 3400 3200 3000 2800 2600 1700 1600 1300 {100 900 700
Bosnoboe yucao V, em-1

Puc. 2. UK-cnekrpsl Tpubytundocdara v ero skcTpakros
C MBILLBSIKOM U CepHoit kucnoToi: 1 - TB®P; 2 - TB® + 1 monw/n H,SO,;
3 - TB® + 1 mons/n H,SO, + 0,3 Monb/n As (+5); 4 - TB® + 1 monb/n
H,S0, + 0.7 Monb/n As (+5); 5 - TB® + 0,1 monb/n As (+5)
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(100 mn) nometanu B TepMOCTATUPOBAHHYIO AYENKY, KyAa 3a0aBann pac-
yetHoe (11,2 r/n) konnyecTBO cynbdara xenesa (lll), 4To cooTBeTCTBYET
<$opMUPOBaAHMIO CpeaHero apceHara Xenesa, U Npy nepemMeLinBasn
Bo6asnann pasnuunbie kKonuuecTtsa 0,2 H pactsopa coapl. Myneny, nony-
YeHHYIO NPV 330AHHOM 3HaYeHuu pH, nepemewmnsany 30 MuH., Nocne Yyero
0oCcagoK oTaAensny oT puibTpaTa v NPOMbIBaNY BOAOK A0 yaaneHus cne-
HOB cynbdaT-uoHa. PeaynbTarsl aHanm3a Xuakoi Ppassl NoKassLIBaloT, YTo
MakCUMManbHOE OCaXleHMe MbllubAKa W Xenesa (bonee 95,0 %) npouc-
X0AMT npu aHavesmm pH 2,2-3,5 n 3,5-4,5 cooreeTcTBeHHo. Fpn panb-
HeiAleM noBbILEeHNU pH ocaXaeH!st MbILLLAK U Xefe30 HAaYMHAIOT ne-
pexoanTtb 8 pacTeop. lanHuie ATA u 4TI anannzos, MK-cnekTpockonumn
1 CpaBHEHWe HanaeHHbLIX MEXIMNOCKOCTHbBIX PAaCCTOSHUM C MMeIoLLMMK -
CSl B iMTepatype, CBMASTeNLCTBYIOT, 4To npu pH ocaxgenus 1,2-4,0 nony-
4eH cpeaHui apceHat xenesa coctasa FeAsQO,-2H,0, ans kOTOporo Ha
AepusartorpamMe o6HapyXeH pacTaHyTbiA U BOCTAaTO4HO rnyBokwii ag-
dekT perngpataumm B uHTepsane temnepatyp 70-270 °C, ¢ 9 %-Hoi no-
Tepei macchi (puc. 3). IMeetcs Takke oauH ak309HDEKT, NUK KOTOPOro
{8 nHTepsane 550-630 °C) ¢ ysenuiyernmnem pH GpopMUpoBaHus NCXOAHbIX

npenapatos ot 1,2-4,0 cMewaeTcs B BbiICOKOTEMNEPATYPHYIO 06nacTb.
C yhaneHunem KpuctannusauMOHHOM BOAbI U3 OCaXOEHHOro apceHara
Xenesa naet NPoLecc pasynopsaoieHna 1 M3MEeHeHUs KpucTannmyec-
KOW CTPYKTYpbi, 3aBepLuaiowmincs 3¢ exToMm KpucTannmsaumm, nocne Ko-
TOPOro Ha TepMorpamme Hukakmx. a¢pdeKTos He HabmogaeTcs, a oTHoLe-

CpepaHnia apceHaT
xenesa
: Y
¥
o

Puc. 3. Depusatorpammbl apceHaToB Xenesa,
NoflydeHHbie Npu pasnuyHbix pH ocaxaeHui:
a-1356-20;8-40
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Hue F&/As ocTaeTcsi HeM3MeHHbiM, MOXHO cuuTatb, 4TO TEPMUYECKoe
npespaweHne Nosly4eHHOro apcenaTta xenesa npoucxoaur ¢ obpasosa-
Huem Fe,(As,0.),- Fe,(SO,),, 4To noaTsepXaaeTCs NONOCaMMU NOFNoLWEe-

Hus npun 750 v 550 oM, xapakTepHbiMi 1 45 BaneHTHbIX konebannit V, v

V,MpoapceHaTHOro aHnoHa npy NpoKanusaHum NONYHEHHLIX apDCEHATOB
xenesa sbie 700 °C. B puanaszone temrieparyp 800 °C u 6onee coxpa-
HAETCA CTabUNBLHOCTL MbILLILAKCOAEPXAUMX CONen.

Ha xom6uHare “Ypananekrpomenp” TnyboKyi0. OHUCTKY KUCAbIX pa-
CTBOPOB OT MbILLbAKA OCYLWECTBNSIOT C NPMMEHEHNEM U3BECTU U Kpac-
HOTO Wrama, KOTOpbIe Npu B3aMMOAEICTBUN C MbILLEAKOM A3I0T TPYAHO-
pacTBopuMble apceHarol Xenesa. HeobxoauMbIM KOMNOHEHTOM CUHTE3a
apceHara xeneaa sBnsieTcs cynbgart xenesa (lI). Boin paspaboTan crno-
co6 nonyyeHns cynbdarta xenesa (lil) seiLienaunBarHnem mMarHeTura, ma-
BNEKaeMOro MarHUTHO# cenapauuvein U3 KoHueHTpaToB banxawckoi o60-
rarutenpHol ¢abpuku “rpasHoiR” CepHOR KMCROTON nam oTpaboTaHHbLIM
anexkTponmToM. NonyTHO U3BNeKaeTCcs aparMeTannbHbIi NpoMnpoaykT. U3
$hNOTAUMOHHON NYNLMBLI CENapupyeTcs MarHeTUT C CoaepXaHUeM 3010Ta
0-0,5, cepebpa 0,5-15,0 r/7. Hasecka martetura npeaBapuTenbHO Bbillie-
nayvMeanacb PacTBOPOM CEPHON KMCNOTh! KOHUeHTpauuu 250 r/n B Tedve-
Hue 2 4. 3aTemM NPOBOANAACEL MarHUTHas cenapauvs. Hemarsurhas dpak-
uva ocagka, cogepXauaa aparMmeTanibl, aHaNM3npoBanacs Ha 3051070 u
cepebpo (Tabn. 2), a paCTBOpP, COAEPXALLUMIA CePHOKNCNYIO CoNnb xenesa (1)
u (11}, HanpaensNCcs Ha ocaxaeHne Mblllbska B hopme apceHaTa Xenesa
W3 PE3aKCTPAKTOB NnepepaboTkn MeaHOro anekTponuTa, MarautHas ¢pak-
uus cbpackisanack. Npamas MarHyTHas cenapauwsa MarHeTuTa no3sons-
€T NOBLICKUTbL cCoaepXaHue 30n0Ta B HemMarHuTHoh ¢pakumm go 3,5-11,9,
cepebpa a0 68-315 r/1. B MarHnTHOW Gpakumm NxX KONNYECTBO HE NPEBbI-
wiaet cooreetcTBenHo 0-0,5 w 1,5 r/T. MNpw BbiLEena4mBaHMn cepHon Kuc-
noto# 8 pacreop (V = 400 mn) nepexoput no 47-50 % marneruta. B pe-
3ynbTare NPOBEAEHUSI MarHWTHOW cenapaumn TBepaoro ocrarka nocne
BuILLENAaYUBaHNA MarHeTuta HemarHuTHas ¢pakuus aocturaet 0,8-3,1 %
BECa UCXoOHoN HaBeckn marHeTuta. Conepxamve 3010Ta B HEMarHMTHOR
dpakumm konebnetcs B npepenax 11,2- 62,5 r/t, cepebpa 246,1-1500 r/7, 8
MarHuTHOR GpPakuMt ORW HE OBHAPYXEHbL.

Heo6x0O0uMbLIM YCNOBUEM 3aXOPOHEHUA apceHarta Xeneaa asnaer-
CH ro0 XUMUYECKasn N TepMmuyieckas CTOMKOCTb B ANaNa3oHe TEX BHELLHMX
XapakTepuCTHUK Cpefbl, KOTOphIe rapaHTUPOBaHHO MOXHO CO3AaTh B MO-
runsHuke. [ns nepesopa apceHaToB Xefe3a 8 HEeBbiMbIBaEMYyio Gopmy
MOXHO PEKOMEHA0BATL ACNONIHUTENLHYIO 0BPaboTKy NoNydYeHHbIX apce-
HaToB cMeckio PochHOPHON KUCNOTLI v rnapokcuaa kaneyms. Torna no
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CO3peBaHUNIO 0CaaKa 8 TeyeHue Mecaua Ha NOBEPXHOCTU apceHaTa Xe-
nesa o6pasyercs cno GocHOPHOKUCIONO Kanblms, MMUTAPYIOLLEro rua-
poKcunanaTtuT Ha NnoBepxHoCcTU 3yb6oB. MpumerHenne cynbgara BMecTo
rMMApoOKCUaa CnocoBCTBYET CBA3LIBAHWMIO BOALI NOJSIYYEHHOrO apceHarta
xene3a. B runce, BoigenaowemMmcsl Npyu 83auMoaeiiCTBMN BNaXHOro ap-
ceHara xernesa u cynodara kansums, 8 UK-cnekrpax npucyTcTBYIOT poc~
dartbl Xenesa (Nonock) NOrACLLEHNA C MakCuMyMamu npn 461, 514, 573,
752,992, 1104, 1610, 3110, 3358 cm''. Kpome TOro, Kaokabiid yNOXeHHbIA CHoh
apceHara xeneasa 3anusaetcs GutyMmoMm. B aTom cnyyae kateropus onac-
HOCTM apceHarta Xxeneaa MoxeTt 6biTh NepeseaeHa 8 kateropwuio lli, n 3a-
XOPOHEHNE MOXHO NPOBOANTL B OOLIMHBIX MUHUCTLIX MPYHTaX, o6ecneum-
Bast NMWb 06blYHbIE NPOTUBOADEHAXKHBIE MEPOMPUATURA.

Kypamnzza, r/n: Cu - 42,6; Ni - 20,8; H,SO, - 176; As - 4,4 Tpubyrundocdar 6ap
MEIC 3JeKTPONHTIH SKCTPAKLIMSUIBIK, Ta3apTy Ke3iHOe PesKCTPaKTilepAeH MEBIUBAKTI
TeMip apcenarsi opMacsiHza Genin adyasl 3epTTey HOTMXeNepi OGepimrexn.

Tyisinal co3aep: pesKCTpakTap, MBIC JIEKTPOJIUTI, TeMip apceHaThl, SKCTPaKIMSILIK,

Tazapry, tpubyrwidocdar.

The results of investigation of arsenium extraction from re-extracts in the form of iron
arsenate at extraction cleaning with tributyiphosphate of copper electrolyte containing,
g/l: Cu-42.6;Ni-20.8; H,SO, - 176; As - 14.4 are presented.

Key words: re-extracts, copper electrolyte, iron arsenate, extraction cleaning,
tributylphosphate.

Anpec: 478210, KaparanguHckasi obn., r. banxaiy,

yn. Aenvna, 1, BIMK
Ten.: (31036)4-77-81

16



YK 622.765 MPHTUN 52.45.19
SNTOTALUA CMECHIO NOJIMMEPOB BYTEHUHWIILLUKITAHONOB
M KCAHTOTEHATOB KAK CNOCOB 3®®DEKTUBHOIO
OBOTALLEHUA NOJIMMETAJUVTUYECKUX CYJIbdUOHbIX PYQ
H. Y. Anuen, p.xH., C. C. Myxameguesa

Kazaxckuit HaumMoHaNbHLIM TEXHUYECKUA YHUBEPCUTET
mMm. K. U, Catnaesa

Ha MHorux dnoTtaumonHbix dabpukax CHIM n Kaszaxcrana 8 kaye-
CTBE KOMMEXTOpa NPUMEHSIIOTCH CMecu peareHToB-cobupareneit paanny-
HbIX TUMOB WAM OQHOTO TMNA, HO C HEOOWHAKOBOW LANHON anonspHOn
TPYNibI: STUOBLIA ¥ BYTUNOBLIA KCAHTONeHAaThl, KCAHTOreHaT n asapodnor,
KCaHTOreHar 1 anonsipHbii cobuparesnb, CMECH XNPHbIX KAPOOHOBLIX KNC-
not v 1. g. Ucnons3osanue nopobHbix CMeCeid, Kak NpaBuno, ynyvwaet

‘noxasarenv 06oraleHns CNOXHLIX NONMMETANNNYECKNX PYZ, U PN 3TOM
PELIAIOTCR NPUHUMNMANLHLIE 3aa41, APYTMMIA METOAaMy He pellaeMbie
nnM pelwaemble HeYAOBNETBOPUTENLHO. HanpumMep, BoeneveHue B nepe-
paboTKy TPYAHOO60raTMOro Chipbst, NOBbLILLIEHNE TEXHOIOrNYECKKUX N0~
KasaTeneii B yxe 0CBOSHHOM MNpoLEecce, CHuxeHue cebecToumocTn 06o-
raweHus, 3KONorn4eckne Bornpocol.

B acnexTe n3noXeHHOro roMo- 1 ConosmmMepbl HEKOTOPbIX ByTeHu-
HUNUWKNAHONOB NPEenCcTaBnsiioT HONbWOK HAYYHLIA U NPAKTUYECKAA UH-
Tepec, NOCKOMLKY, BO-NEPBbLIX, 3TO NONMGYHKLMOHANBHLIE PACTBOPUMbIE
NONVMEPHI (T. €. XOPOLUNE KOMIIEKCOHbI), BO~BTOPbIX, SBNSINCH BLICOKOMO-
NEeKyNSIpHLIMU COEONHEHUAMM, NPAKTUHECKU He 061aaaI0T TOKCUYHLIMUN
cBocTBamMu (T. e. akonorudeckn 6eazonacHsbl). Kpome Toro, Ux MOXHO uc-
NONL30BaTh, HE HapYLLas 3aBOACKOIO TEXHONOINMYECKOro pexmnma obora-
LEeHWs nonuMmeTannnyeckux pyn. Noaromy, a Takke B NPOAOIXEeHNE Ha-
WX CUCTeMaTnyecKmMx nCCNesoBaHnii Mo CUHTE3y HOBbIX NONUMEPOB Ha
OCHOBe Kap60- 1 reTepoumnKNaHONOB €HMHOBOIO PRAa C pasHoObpa3HLI-
MW, B TOM YMCNE KOMMIeKCooBpasyioMmm ceoitcTBaMu, GLIN0 nHTepec-
HbIM U3y4eHNe BO3MOXHOCTW UCTIONL30BaHUSi HOBLIX PAaCTBOPUMBIX FOMO-
u cononumMepos ByTenununkapbounknanonos (BKL): 1-(3-6yreH-1-unnn)-
uuknonexdTax-1-ona (BUM), 1-(3-6yreH- 1-mHun)-umknorekcax-1-ona (BLIN)
n 2-meTun-1-(3-6yTen- 1-unun)-umnknorekcaH- 1-ona (MBLIM) v Manenmnpa
(MA), npeacrtasnsiownx xopouwme ob6bexThl NS 310N uenn scneacrsme
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CofEepXaHua B KaXA0M 3BEHE HECKOJIbKUX FOTEHUMANBLHO peakUnoHHO-
CNocobHbIX rpyrit.

Cuintes BKL ocywlecTsASNN N0 HA3KOTEMNEPATYPHOMY CrOCoBy, a
O4UCTKY pPacTBOpUTENEl U OUHUTPUNA Aa3006UCU3OMACNSIHOM KUCNOTbI
(JAK) - cornacHo cTaHgapTHLIM MeToaAuKaMm.

PapvkanbHylo romo- u cononumepusaumio bKL, n maneumupa npo-
BOOMNN B Cpefe NOASPHbIX OPraHUYecKux pacTeopuTteneit (MoxHO B UX
CMEeCSIX C BOI0M) NPU PasfIMYHbIX KOHLEHTPALUUSIX MOHOMEPOB B NpUCYT-
creunm 0,2 % [AK OT Maccbl MOHOMEPOB TEPMOCTATUPOBAHNEM peakum-
CHHOM Macchl B 3anasiHHbIX amnynax B Tevenne 8-10 4 npu 333 K. Cunre-
3UpOBaHHbIe NOANMEPLI 0CaXAann AN3TWIOBLIM 3BUPOM C Nocneayio-
WM OBYKPATHBIM NepeocaxieHnem, nocne Yero Cywunm Ao NocToaHHON
maccei noa HebonbwnMm BakyyMom npu 313 K. BaskocTs pasztasneHHbix
pPacTBOPOB NONMEPOB N3MePanu B BUCkosumeTpe Y66enope npu 298 K.
Mony4eHHbie (co)nonuMepsl NpeacTaBnsioT coboit Genyio NopoLIKoos-
pasHyio Maccy, XopoLLO PaCTBOPUMbI BO MHOTUX MOAAPHLIX OPraHn4eckKnx
pacTBOPUTENsX Y BOAHO-OPraHuieCcKuX CMECsX, C XapakTepncTu4ecKomn
gsizkocThio 0,09-0,70 an/r B 0,05 H aumeTundopmMaMugHOM pacTeope
KBr, 6e3 3anaxa, 061a£ai0T BCNEHUBAIOLWWUMW CBOACTBAMM.

Ans cpaBHUTENbHOW OuEeHKM GROTALMOHHOA akKTUBHOCTU yKa3aH-
HbiX COeANHERNI B KaYecTBe aHanora 6bin B3AT N3BECTHLIA dnoTopea-
reHT, NPUMeHsaemMbid Npu GnoTaumm nonuMeTananyeckux pya N-(rerpa-
rngpounknonertTapMeHmn)-N', N'- aumetunmouesuHa (N,N-OM).

dnoraumnoHHble NCNbiITaHNA B NaboPaTOPHLIX YCNOBUAX C NPUMEHE-
HUEM WU3BECTHOTO peareHTa n CUHTEe3npoBaHHbIX (co)nonumepos BKL]
OCYLUECTB/ISI/IN cneayiowmm obpasom.

Hasecxka pyabl Mmaccoi 1 Kr nsmensyeHa B OgHy CTaamio B LapoBOi
menbHuue npu T:K, pasHom 1:0,5, no kpynHocth 80 % knacca 74 mim.
B 3-nutpoBoit ¢noTomMallnHe MeXaHUYeCKoro Tuna NPoBoAWAN OCHOB-
HYIO 11 KOHTPONBHYIO KO/MNEKTUBHYIO GNoTaumio cynbGuaos CBUMHLUA, LWH-
Ka v cepebpa. KoHueHTpaT OCHOBHOMI KonnekTuBHOM dbnoTaummn nogeep-
ranv AByM nepe4ymnctkam 8o ¢pnotomawmue 0,75 n.

MocnepoBaTensHO NOAABANY B OCHOBHYIO KOJJIEKTUBHYIO (pnoTauuio,
r/T: MeaHbI kynopoc - 50 (arutaumnst 2 MUH.), KCaHToreHaT 6yTUIIOBbIA -
75 (1 MuH.), Bcnenmsarenb T-66 - 15 (1 MuH.). B KOHTPONbHYIO KONNeK-
TUBHYIO PNOTALMIO: CEPHNCTLIN HaTpuit - 50 (2 MUH.), KcaHToreHaTt 6yTu-
nosbtit - 15 (1 MuH.), BCneHneatens T-66 ~ 15 (1 mun.). MNMepeuncTHoie
onepaumu KONNEKTUBHOIo KOHUEHTpaTa nponcxoaunn 6es gobasneHus
peareHToB. OnNbiTbl NPOBOAUNN MO CXEME HEMPEPLIBHOIO npoiecca C
BO3BPATOM B NPeabayLme Onepauyy n B KaxaoMm OfnbITe UCNONL30Bay
CceMb HaBecoK pyabl Mo 1 Kr Kaxaast. Bpems OCHOBHOW KONNEKTUBHOM
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¢noTtaumm - 7, KOHTPONLHOM - 6, 1-i1 NEPEYNCTKN KONNEKTUBHOTO KOHLEH-
Tpata - 4, 2-i nepe4ncTky - 3 MuH. Pacxop, peareHTos - (cojnonumepos
BKL, Bapeuposanm ot 10 ao 50 r/T pyab! 1 nogasasnt COBMECTHO C KCaH-
TOrEeHATOM B OCHOBHYIO M KOHTPOJIEHYIO KOINEKTUBHBLIE (rioTauumn B BUae
1,0 %-HoOro BoAHO-CNMPTOBOrO pacTBopa. Pacrteop (co)nonumepa u kcax-
TOreHaTa CMeLLUBanu HeNnoCcpPeaCTBEHHO Nepea Ao3vposatvem 6es3 npea-
B8apUTENbHOIO MX BbIAEPXUBAHUA.

B Tabnuue npueepeHsbl peadynbTatbl oborawleHus pyas no ¢abé-
PUYHOMY PEXMMY, a TaKXKe C NPUMEHEHUEM B Ka4eCTBE J0MNOSHUTENbHO-
ro pearedTa N,N-M u HoBbiX pacTeopumsix (co)nonmmepos BUI, BLT,
MBUI 1 MA. :

Kak BUAHO 13 paHHbIX Tabnuibl, NPUMEHEHNUE 1 TOMO~ 1 CONONUMe-
poB BKL, B kavecTBe AONONHUTENLHOrO cobUpaTens NO3BONRET CyLue-
CTBEHHO YNy4lmTh noxasarteny oboraueHna CBMHLOBO-UMHKOBO-cepeb-
pocopepXxalueit pyabl N0 CPABHEHUIO HE TOMLKO C pabpuuHbIM pexn-
MOM, HO U C M3BECTHBLIM TEXHUYECKUM DELLIEHUEM.

OnTuManbHbI NPUPOCT U3BNEYEHUA METASUIOB B KONNEKTUBHbIA KOH-
LEeHTPAT B Clly4ae UCMNONbL3OBaHUS B Ka4ecTtse J0MNoNHUTeNnbHoro codu-
parens nonu-BUTMM nonyyeH ana ¢opakumn NONUMEpPOos C XxapakTepucTu-
veckon BaskocTbio 0,4+0,15 on/r n noavposke 30-50 r/1. Npu 3tom B
cpasHeHUn ¢ PabpudHLIM PEXMMOM M3BNEYEeHUe CBUHLA BO3pacTaeTr
00 5,7; upHka - go 7,0; cepebpa - oo 8,2 %, a no cpaBHernumio ¢ N,N-OM
COOTBETCTBEHHO no 2,7; 4, 3,2 %. UnTteHcudurkaunsa npouecca norta-
LMK NMPOUCXOOUT MPU YMEHbLIEHUN PacX0ja OTHOCUTENLHO AOPOroro
KCaHToreHara, a pacxon nonun-bLIM nocrarouHo man. MNonumepsl BUM siB-
nsoTca Gonee CcenekTMsHbBIMU, TaK Kak YBENUYEHWE CTENGHW N3BNeYeHust
CBUHUA, LMHKa M cepebpa B KOHUEHTPAT NPONCXOAUT NMPY NPaKTUHECKn
MOCTORHHOM Macce nocnepHero. CnegoBaTtensHo, Hapaay ¢ UHTeHcndu-
Kauuein npouecca NpoucxoamT rNoBbILWEHMUE Ka4ecTBa KOHLeHTpaTa.

Mpwn ucnone3oBaHUU B Ka4ecTBe AONONHUTENLHOrOo cobuparens
romo- u cononumepos bLIT, BUIN, MBLUT 1 MA nokasatenn ¢hpnoTaumoHHO-
ro o6oraleHns HECKONLKO YNy4laTea 0COBEHHO AN NOCNeaHUX, YTo,
no-sMaMMOMY, CBA3AHO C YBenn4eHmem obbema kapboumkna n Hanuyn-
emMm reTepouukna, a B cny4ae ¢ MBUI™ ewue n npncyrcremem meTtansHOro
papukana B umkne. Ha Haw 83rnsg, AOBOMbHO BbICOKYIO (BROTUPYIOWYIO
aKTUMBHOCTb roMo- 1 cononumepos BKL, ¢ MA MoXxHO 06bacHUTL cneny-
oMK cbakTopamm:

- OTHOCUTENbLHO BLICOKMM COLEepXaHuem B UX MONEKysax aToOMOB
KUCOpPoAa U aueTUNeHOBOM CBA3K (NepBbiit C HeMNoAENIeHHBIMWU 31eKT-
POHHBIMK NapamMu ¥ BTOPOW C PEAKLMOHHO-ZKTUBHLIMUA 3M1EKTPOHAMMW -
T-CBSI3€l), KOTOPbLIE NPUAAIOT BLICOKYIO KOOPOVUHAUVOHHYIO aKTUBHOCTD;
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- ruapodobusnpyioel akTMBHOCTLIO IMHENHOW YrNeBoaCPCAHON
MaKpOMONEKYASIPHOW Lerny, a Takke NPUCYTCTBUEM DOKOBLIX 0GbEMHBIX
Kapbouvknos;

— NPUCYTCTBUEM NMUOHOTO LMKNA HENOCPEACTBEHHO B MaKPOMO-
NeKynapHOM Lenu, rae B3anMoAencTBNE HENOAENEHHbIX 3MIEKTPOHHBIX Nap
reTepoaToMoB YCUINBAET UX aKTUBHOCTb,

Takum o6pa3om, UCcnonL3oBaHne roMo-~ U ConoaumMepoB ByTeHun-
HAKapboLMKNaHONOB ¥ ManenMyaa B Ka4eCcTBe AONOSHUTEeNLHOrO Co-
6uparens B codeTaHnn ¢ BYTUNOBLIM KCAHTOrEHATOM MO3RONAET Cylie-
CTBEHHO NMOBLICUTh BbIX0A, CYNbPUAHLIX MUHEPANOB LIeHHbLIX UBETHLIX Me-
TannoB B KOMNEKTUBHbLIA KOHLUEHTpaT npu $noTaymoHHOM oborauieHmnm
nonuMeTannnyeckux pya. OHW OTAMHAIOTCS NOBBLILLEHHOW CeNeKTUBHOC
TbiO, OTCYTCTBMEM 3anaxa 1 HETOKCUMHOCTbLIO (CReaosarenbHo, 3Konorm-
4eckoi 6830NaCHOCTLIO), a TaKkkKe TEXHONOMMHHOCTLIO KaK No CUHTE3Y, Tak
1 N0 NPUMEHEHNI0 B rmppomeTannyprmm. Ha cnoco6 nonydeHns MOHO-
Mepos, NOIMMEPOB N NX NPUMEHeHe B KayecTse cobupatenei nony4ye-
Hbl NpeanaTeHTol PK.

ByreHunuakap6onMKIaHONKAPAAp HeTi3iHXeri XxaHa epirineTin roMo- xoHe
CONOAMMEpPepAi TOMMMETAULIBIK, CybPUATIK pyianapAsl ¢GIIoTauMAIayAa KOChIMINa
XUHAFBIUTAP PETiHAE KOMIAHYABIH MYMKIH €KeH/Iri XOHE OHBIH OPBIHIBI GOMATBTHIBIFBE
KOPCETUITEH.

Tydinai cesnep: dnoranns, NoaUMeETaAbIK CyIbpUI pyrajiapsl, NOARMEpPAED,
6yTeHMHUAKapGOHUKIaHOAAAD.

The possibility and expediency of using as additional collectors of new soluble homo- and
copolymers on a base of butenynyl carbocyclanols at flotation of polymetallic sulfide ores
are shown.

Key words: flotation, polymetallic sulfide ores, butenynyl carbocyclanols, polymers,

copolymers.

Anpec: 480013, r. Anmarsl, yn. Carnaesa, 22
KasHTY vim. K. . CatnaeBa
Ten.: (3272)92-60-59
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YK 669.4.002.65 MPHTW 53.37.31, 61.31.59

PA®UHUPOBAHUE CBUHUA O CBEPXBbICOKOR YMCTOThI
C NPUMEHEHUEM TBEPADbIX JJIEKTPOLOB

A. A. Hmanrud, k. x.H., B. A. Abwnmspaesa, C. I'. LLinakoBa, K.X.H.,
B. 10. Horepbexos, K.X.H.

UHCTUTYT OpraHnyeckoro katannsa v aneKTpoxXmmMmn
vm. 1. B. Cokonbckoro

Cauntet, BHICOKOR yncToTsl (99,999-99,9993 mac. %) BnepBble 66in
nonyyeH No amasibramuHon texxHonorum (J1. . Koaun, 1970). OgHako cnox-
HOCTb TEXHOJIOrHECKOro ¥ annapartypHoro opopmneHna npouecca amasib-
raMHoro padHUPOBAHUA METANJIOB U 3KONOTrMYEeCKUe acrieKkTsl, BO3HM-
Kaowme npu padorte ¢ GOMbWKMM KONMYECTBOM PTyTi, TpebyioT pa3spa-
60TK® HOBLIX U COBEPLUEHCTBOBAHUA CYLLECTRYIOWMX METOA0B paduHn-
poBaHUSA METannoe.

na nony4yeHust BLICOKOYNCTONO ¥ CBEPXYNCTOrO CBUHLIA, OTBEYAIO-
wero TpeboBaHNAM NONYNPOBOAHUKOBON U 3NEKTPOHHOM NPOMbBILLUNEH-
HOCTW, aTOMHOW JHEPreTUKKN, AASPHON TEXHUKN U )., UCTNONLIYIOTCA TeX-
HONOrM4ecKue Cxemol, coveTaioume GU3nyeckme, XMMnMIecKmne 1 anekT-
poxumunyeckue meToabl padpuHnpoBaHus. OBLIMHO MPYU MCRONL30BaHWUN
OAHOr0 TEXHOMOMMUYECKOro NPUeMa He yoaeTcst OMMCTUTbL METATN B0 CBepX-
BBLICOKOIA YNCTOTbI B CBA3U C NPUCYTCTBUEM NpUMeceit, Melowmx 6,1ms-
kue Kk paduHupyeMomy meTanny Gusnyeckne n GUanKo-XMMuyYeckmue
ceoinctea. Hanbonbime TPYAHOCTU BO3HUKAIOT NpyU yaaneHnn cnepo-
Bbix Konuyects (1.106 - 1.10-'° Mac. %) npumecei U3 mevanna.

Hamu paspaboraH meTtog, NO3BOASIOLMIA UCMONL3OBATL TBEPObIA
CBUHLIOBbLIA 3/1€KTPOLA C CoAepXaHueM OCHOBHOro metasna 99,99-°
99,999 mac. % n MOAMOULNPYIoWMX A06ABOK, CHUXAIOLLMX SNIEKTPOXUMM-
YECKYI0 aKTUBHOCTb COMYTCTBYIOLUMX METANNOB-NpuMeceis B ceuHue. B ka-
yecTBe A06aBOK UCNONb30BaNU XanbLKOreHbl U PTYTb, KOTOPLIE B Onpeae-
NEHHBIX YCNOBUAX BLINOMHAIOT PONb KONNEKTOPa MeTannos-npumeceii.

(lyTeM anekTpoXxMMmnyYecknx NccneaosaHnuiit BGoln ycTaHOBAEH ONTU-
ManbHbLI COCTAB UCXOAHOI0 aManblraMmHOro 3NeKTPoaa U 3NeKTPoanTa,
NAOTHOCTY TOKa AN% PahUHMPOBAHNS CBUHLIZ A0 CBEPXBLICOKOW YNCTO-
Tht. PazpaboTana MeToaMKa BaKyyMHO OTrOHKYU OTPaBOoTaHHbIX aMalb-
ram-konnexkTopos. Nokazaxo, 4To B 0TPaboTaHHON aManbrame KOHLLEeHT-

23



PUPYIOTCA M NEKTPONONOXNTENLHBLIE, U DNEeKTPOOTPULATENLHBIEe MeTarn-
nul-npuMecu. OnbITHO-NPOMBILLNEHHBIE UCNBITAHNA U BHEApeHue pas-
paboTaHHOW TEXHONOrUYECKON CXEMbl NOMYHEHUS CBAHLLA C COOSPXaHn-
€M ocHOBHOro metasnna 99,999939 mac. % 6binn NPOBEAeHLI B ONLITHO-
meTannypruieckom uexe LLsIMKeHTCKOro CBMHUOBOIC 3aBoga. Pesynk-
TaTbl [lIOKasanu, 4To NPEeAnoXeHHbi MeToa padMHUPOBAHNS CBUMHUA C
UCNoNL30BaHWEM TBEPAbIX aManbraMHbiX aHOA0B U BaKyyMHON OTFOHKA
Ha 3aKNIOYUTENBHOW cTagmu NO3BONSET APOROAUTL paduHUpOBaHUE
CBUHLA A0 CBEPXBbLICOKOW YNCTOTHI.

YCTaHOBREHC, Y4TO NOBEPXHOCTHLI CNOK TBEPAOI0 aManblraMHOro
aHOoAA BKNIOYAET BKparneHua rpadura, OKMCNoB METANN0B, KOTOPbie Npw
ANEKTPONN3E MOIYT MeXaHM4eCKN NepexoguTb B 3NEKTPOAUT paduHn-
pPOBaHUA U NPUHUMATL y4acTue B npouecce. Kpome Toro, 8 HavanbHbIN
nepunoa anekTponM3a CBMHEeLU M3 amanbramMHoro anekrTpoaa nepexoanT
¢ pabo4el MOBEPXHOCTW, HA KOTOPOW OTCYTCTBYET XUOKUA aManbram-
HblA CNOW - KONNEKTOP MEeTanoB-npuMecei, Tak kak obpasoBaHue ero
NPOKCXOAUT NNLLbL Yepes3 OnpeaeNeHHbIN NPOMEXYTOK BpeMeHU 3eKT-
ponusa. C uenblo ycTpaHeuns aTuxX HeA0CTaTKOB Nepen yCTaHoBKOW TBEp-
A0ro amanbraMHoOro 31eKTpoAa B 31I8KTPOM3Ep ero aMmanbraMMposanm
pa3paboTaHHbiM HaMK CNIOCOBOM, KOTOPLIA NO3BOAAET NOBLICUTL Kaye-
CTBO paduUHNPYEeMOro MeTanna v ysenuunTb CPoK Cnyxobl anekTrponura.
Ucxoaubiti anekrponut cogepxan 2. 108 - 9. 10-¢ mac. % merannos-npu-
meceii: Ca, Mg, Fe, Cd, Zn, Al,Bi, Cu, Ag.

Ana nonyveHust NAOTHLIX KaTOAHbIX 4EHAPUTOR CBUHLA 3NEKTPONUT
Hachilanu oHaMn CBUHLA [0 KOHUeHTpaumn 35-50 r/n.

PadvHmposaHue NpoBoanv B 04HOCEKUMOHRHOM 3nexkTponusepe,
npyv aHopHoM NNoTHocTy Toka 10-25 MA/cm?. KaTogHas naoTHOCTL Toka
6bina meMbse - 0,01-0,3 MA/cm? B CBA3N C PasBATON NOBEPXHOCTHLIO
nenapuTos MeTanna. Pesynbrarshl aHannaa oTpapuHNPOBAHHOIO CBUH-
ua, NPoBEAEHHOro XMMUKO-CMNEKTPa/bHLIM METOA0M, AaHbl B Tabnuue.

Takum 06pa3om, NyTem NCNoNL3OBaHMs MoandULMPOBaHHBLIX TBEP-
JbIX ANEeKTPOoAOB NO 0AHOCTARWAHOM 3NEeKTPOXUMNYECKOR TeXHON0r K No-
NyMeH CBUHEL, BbICOKOW YUCTOTH C COAEpPXaHueM OCHOBHOIO Metanna
99,99999 mac. %.

TexHudeckue peLehyst, NONy4eHHbIe B NPOLIeCcCce UCCNenoBaHvs, 3a-
LWMLEHBI ABYMA aBTOPCKMMK ceupeTennsctesamu CCCP,
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Conepxanue npumeceit 8 cauiue, oTpaPpUHNAPOBAHHOM
C VCNONb30BAHUEM CBUHLOBLIX aHOAOB, MOAWGDUUMPOBAHHLIX
XanbLKoreHamm u pryThio, Mac. % - 10°

AneMeHT- TY 48-3810-4- Avon Pb+S +T  Pb+H
npUMech 88,C-00000 on Anop Pb+Te | Avon g

Cepefpo <0,01 <0,05 0,007 0,005
Megb 0,01 0,01 0,01 0,01
LnHk 0,2 <0,5 <0,2 0,1
BucmyT 0,05 <0,1 0,13 0,05
Mbiubsk - <0,5 <0,2 0,2
Cypbma - 0,5 <0,5 0,5
MarHui - <0,5 <0,1 0,05
Xeneso 0,1 <0,5 0,3 0,1
Tannwii 0,2 <1t <1 <1
P1yts 0,2 <1 <1 <1
AnOMUHWIA - <0,5 0,5 0,5
Nuanin 0,05 <0,1 <0,02 0,02
Kagmuii 0,0t - 0,01 <0,008 0,01
Hukenb 0,05 <0,5 <0,05 0,03
Y. npumecen 0,88 0,56 0,94 1,56
X, ocHoBHOTO
meTanna 99,99999 99,99999 99,99999 99,99999

Heriari Metamt 99.99-99.999 GonarsiH KaTTH KOPFACHHIHE 3JIEKTPOATH KOMIaHY XoHE
KOpPFachIHAAFH UrecHeNli MeTalI-KOCTIaAapAblH NEKTPOXHMMSUIBIK GelcerabIirin
TOMEHIETCTiH, MOTH(PHKAIMAIAYIIN KOCTIANap HeriliHiae KOPFaCHIHIABI Ta3apTy ofici
XacanraH.

Tyhinai cesmep: KOpracwH 3neKTpoArap, MoaumbuKauuanayms Kocnauap,
3MEeKTPOXUMHSANEIK, 6eJICeHIUTK, KOPFaCHHIR Tas3apTy.

The method of lead refining on a base of use of solid lead electrode with use of the base
metal 99, 99-99,999 mas. % and modifying additives decreasing electrochemical activity
of accompanying admixture metals is developed.

Key words: lead electrodes, modifying additives, electrochemical activity, lead refining.

Anpec: 480100, r. Anmatul, yn. [. A. Kynaesa, 142
NOK3 um. [1. B. Cokonbekoro

Ten.: (3272)91-67-53

dakc: (3272)91-57-22

E-mail: orgcat@nursat.kz
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YK 541.13:546 MPHT 31.15.33, 53.37.91

BbIAEJNIEHVE MNTATUHLI U NANIAQUA U3 OTPABOTAHHDbIX
KATAJIM3ATOPOB C UCMOJIbBOBAHUEM OKMCIIUTENEN,
NONIYYEHHbIX B SJIEKTPOXUMUYECKMUX CUCTEMAX

bB. 10. Horepb6ekos, k.x.H., C. I'. LLInakosa, K.x.H.,
M. K. KaceimoBa, K.xX.H., B. A. Abunbnaesa

UHCTUTYT OpraHn4eckoro Katanvsa ¥ anekTpoxXmmmnm
um. 1. B. Cokonbckoro

MNpn M3ydeHMM mMexaHu3Ma sbaeneHus MeTannos us otpabortaH-
HbIX KaTanM3aToPOoB, COASPXALLMX NAATUHY, NanNaani, BbINo rOKasaHo, YTo
npouecc nepeBoaa MeTannos B pacTBOp NPOTEKaeT Nof, AeACTBUEeM OKNC-
nutenei B KKCNOTHLIX cpenax. B kavectee okmcnuteneit 06614HO UCMONb-
3YI0TCA NePeKnch BOAOPOaa, XNop U ap., AobaBnsemblie B pacTBop Bbitle-
nayvBaHwus.

MpuMeHeHne AOMONHUTENbHLIX PeareHTOB YCNOXHAET TEXHONOru-
Yeckuli NPoUECC BhILLENayYnBaHua 3a CYET NOCTOAHHONW KOPPEKTUPOBKM
pacTsopa U cOGMOOEHNA SKONIOMMHECKMX HOPM NPU UCTOMNL3OBaHUN Ta-
KOTO OKMCIMTENRA KaK XNop.

MNposeaeHHbLIE NCCNEAOoBAHWA NOKA3asK, YTO 3NEKTPOXUMNYECKNE CU-
CTeMbl B CTaAUM BbiLLEAYMBaHWs NO3BONSIOT COKPaTUTL KOMTMYECTBO OKNC-
nutens, nO6ABNAEMOr0 B pacTeop, NOBLICUTL MPOLEHT M3BNEYEHUS Me-
Tannoe, CHU3UTL 3arpsaHeHne okpyxaiouei cpeast. NpumeHexHne anex-
TPOXMMUHECKUX CUCTEM NPOBOAWIOCH B 1BYX HanpaBfeHUsx:

— roNy4eHue OKUCNUTESIBHOMO areHTa B 30HE BbiLLieNna4ynBaHns Ka-
TannaaTopos;

— MCNOSfIb30BaHWE aHONNTA B KayecTee oKucnuTens, 8o06asnsemMoro
K PACTBOPY BbllENasnBaHus.

MonyyeHne OKUCNUTESNMLHOIO areHTa B 30HE BhilLena4nBaHus v no-
BbitLIEHNE OKUC/IMTENbHOIO MoTEeHLMana pacTeopa AoCTMranoch anekT-
PONM30OM CORSIHOKMCNIONO PACTBOPA B PeakTope cneunanbHon KOHCTPYK-
UMn (PUCYHOK). PeakTop UMeeT LMANHAPVYECKU KOPNyCc U KOHYCco06-
pasHoe OHO, CHabXeH CNhOHOM C LIMPKYNSILMOHHBIM HacocoMm. Cudor
COeaMHSAET BEPXHIOD M HWXXHIO 4acTu peakTopa. ATo nossonseT npo-
M3BOANTL LMPKYIIAUMIO PACcTBOPA BLILENAYMBAHUA U NepemMeLLnBaHms
rpaHyn karanuaaropa.
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PeakTop BbiuienaumsaHus co BCTPOEHHOW 3AEKTPOXUMNYECKON
cuctemMon: 1 - KOPRyC peakTopa; 2 - Kpbillka peakTopa; 3 - koHaeHca-
TOp Napos; 4 - katon,; 5 - aHop,; 6 - Harperartens; 7 - cudaoH; 8 - Hacoc;

9 - naTpyboK AN BbIrPY3KU BbILLEAOYEHHOIO KaTanusaropa
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HarpesaTens pacnonoxeH no nepudepun UMNMHAPUHECKOH 4acTh
peakTopa. Katoa 3akpenneH B KpbilLke peakTopa, a aHof, - B ero 4OHHOM
yacTn. C NOMOLLLIO SNTEKTPOXUMUYECKON CUCTEMBI YCTaHaBANBANMW Of-
PeAeneHHbI PeXnM SNeKTPon3a CoNSHOKUCAOro pacresopa. Konude-
CTBO BblAENAOUIEroca Xnopa peryimpyeTcs B 3aBMCUMOCTU OT coaep-
XaHus nNnaTtuHbl B oTpaboTaHHOM Katanusatope.

Mapbl a3e0TPONHOW CMEcH, COCTosILeN 13 NAPOB BOAb 1 XAOPUG-
TOro BOAOPOJa, KOHASHCUPYIOTCA B XONOAMABHUKE K CTEKaloT 06paTHO B
peakTop. 3TO NO3BOASIET NPEAOTBPATUTL BLIBPOC X/I0PUCTOrO BOAOPO-
Aa B OKpyXaiowlylo cpeay. Pesynbrartbt N0 u3BneYeHno NnaTuHbl U3 oT-
paboTtaHHoro xaranusaTtopa pudopmuura All-64 B paznnyHbIX YCAOBUSX
npueeaeHs! B Tabnuue.

WU3BneyeHMe naartuHbl C MCNOL30OBAHMEM 3IJNEKTPOXMMUYECKONH
cucTembl U3 Katanun3latopa All-64

Konunve- Konunve-
YCHoBust BbILLENAYNBAHNS BBS&%? cT80 Pt 8 |MnoTHocTs | 180 |Bunon
naymsa- MCXOAHOM!  Toka, Bblae- | op
Temne-| COCTas pacTeopoB | guq y |K&TWM3a-|  a/cM? | NeHHOW
parypa, ' Tope, r Pt,r
oC {HCL,% | HO,%
100 20 3 4 0,2 - 0,186 93
100 20 3 4 0,2 3,2.10* 0,191 955
100 20 3 4 0,2 3,12.10#% 0,197 98,5

Cyaa no gaHHbM Tabnuiubl, KONMYECTBO U3BMEKAEMOW MIaTUHbE C
MCNONbL30BAHNEM 3NEKTPOXUMUYECKON cucTembl Bo3pacrtaeT o 98,5 %.

AHONUT B KauecTBe okucauTens Guin MCrNoNbL30BaH Kak pnobaska K
pPacTBOpPY BbillenaunsaHns, KOTopbIf nonysanu 8 avadparMeHHOM dnexk-
Tponusepe € pasgeneHmeM KaTtogHoro U aHoOAHOro MNPOCTPaHCcTsa
(B. M. baaxup, T. I". 3apopoxHsuin, 5. U. JleoHos n ap., 2001).

B pesynbTate 06padotkm 14-18 %-Horo pacTeopa xnopuaa Hatpus
B 30HE NONOXUTE/NILHOIO 3MeKTPoAa Npu BennyuHe notedHuuana 800-
1200 MB B aHonure npoucxogut obpasosaHue xnopa v runoxsopura.
BuiluenaunsaHne nannaaua nponssogunoct cMmecbkio 13-20 %-Hon xno-
PUCTOBOAOPOAHON KUCNOTHE U aHonAuTa Npy o6bLEMHOM COOTHOLLEHUK
1:(0,01-0,025).

Takum 06pa3oM, aHONUT COLEPXUT CYMMY CUIbHbIX OKUCIUTENEeN,
fOA ABNCTBMEM KOTOPbIX METaNnfbl C NOBEPXHOCTY KaTann3aTopos nepe-
X045T B pacTeop.
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