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NiSO, +Zn = Ni + ZnS0, (4)
1.2 R Co [R1E
BEERER Co 72 5 T s Ak 2 RV v A I BR Co,
H IR Co—Sb LG Y, #ild T, Co ™ TRl
rhE A& W) b RgAT HY FLAL A AR T Co—Sb HhE 4k
B UIVER T R B , A Co®* TR AT . fb2%
R (5) o
Co’" +HSbO, +3H* +5/27Zn =
CoSb +2H,0 +5/27n”" (5)
1.3 B-ZEE Co JREE
B-Z5 M3 g K P O 1 (0, A AR I R,
123 CLBE T ik B —WWORSEE AL,
VAT A A AL B B K VR W R T ERT A E Y R ER
(K(6)) . B-ZEMHIFITT Co BB TTFEWA(T) .
C,,H,0 + NaOH = C,,H,0Na + H,0  (6)
13C,,Hy0 + 13NaNO, +5H" =
4Co(C,,H,ONO), +C,,H,NH,OH +
13Na* +14H,0 (7)



.54 .

i R R

AEFELBEE-GHTZ

1.4 FHBEIZFIER Co [REE

HIIBRES 2570 FE 4R C;H NS, Na-2H, 0,
FEB I ALK — A Co FALR =M Co BISRIFT,
RESHLAR BRI T Y Co B T A BUUTBL, H i
[ Co bR B ZRbRUEN

2 BHERBR Co b T A5k
2.1 IERE
LT FR = B LT 2, 4 B b

¥y R BRERETER Cu Cd KB4 Co, 38 it H AL
FTUI o3 88 WA 6 B 255 [T, R E SR —
Bag b 7. 56 —Bomieks Bk BRIRHT BRI HRER
Co , i HIEMLIEA TR 70 B, ok B 254 [ T
o BUATE S = BO L TR, 2R = BOIMBER R 5k
Cd i3 FRIEHLIEA T W8 73 85, SAR IR 6 2 L it T
P R B EEE BT . PR 2R R 1
2.2 SERBRHEIZRUBRERY
BERPRES L TZIE T ZESHAIAR 1,

kAR T EFR

|—&&mﬁ—mm|

2 2 %%%ﬁm%ﬁiﬁﬁw)

i

— BB UL —id U

| B 3B — VS WA
| (7 )

— B Ak

| — RGNt (Co<45 mg/L) |

BRI

B —g L

Bhth BB BRI
(HmdeAl)

E—— -5 G - /=y 8
BRIt g i l(%ﬁﬁﬁ)

k AL Bl
BRUEH

TR AL

LA

LG

ZBRAE A

Il

IH

RGO
(Co<0.8 mg/L, Cd<1.4 mg/L)

iﬁﬁ{z&@@@—aﬁ%
SRRt g
v U
FRE A
(Co=<<0.8 mg/L, Cd=<1.0 mg/L)
Cu<0.3 mg/L, Sb<<0.06 mg/L)

%

y >
AR 2]

A

B 1 BEEBR Co b T EWRRR

R BHERENL T LS

WiH W —BRBRAERAT N T BRELT AT BRIk
I/ C 70 ~85 82 ~ 88 75 ~80
pH 4.8~5.2 5.0~5.4 5.0~5.4
[ BERY BREL . BER BRER IR .
s m) R R B BERY
EE e B BT Bt
AEAL ]/ min 120 120 120

i) 7R % ¥ B

PhERER A AL T2 TE A 7 SR AR TEBR Co
PRIXE R GEREATRE A2 7 AN 2 ()8, 5 7
O FIB W Co &t <45 mg/L I, — it F Al Ik
JEFEHIFE 70 ~80 °C, ' EVE K Co & i =45 mg/L
BF, — ¥ 17 S5 07 R L R 42 i 7E 80 ~ 85 °C; @k A
S BOAARIR B LUSCRE R B R A AL = A

2.3



2021 4E 8 A4

B8R MRIEMREE LM BR AL T 2 A R SR - 55

AFFE L EZOR, BB R 3 QUM £, Ik 2%
SR
2.4 EFTRERIING

WRAREHA K Co & RSB, SR FH 86 SR BR 4 T
2R PR B LRSS Co W R Co
ANFRRE A0 B BN, H 45 e
JER, #hERER Co TZAIEH T Co & i AR AY B R
PEAW

3 FBERAETEE T E
3.1 Iz

L TR U B b T2, 5 — B b Jin e

| ke T b J<

KB Cu,Cd, 38 FUE ML TR [E 53 8, i i ik 22 45
SN TR AR EA S B b T, o Bt
LA INECL & 25 K BR Co , 38 2k e I8 ML AT W &1 4355
% 2L BT WARHEASE = BOs b 1% .
55— By A T U TN T e 2 PR AR B I IR A 24 71
(ML) 8 R DEMLIE AT IR [ 43 8, W ik & 25
BT AR S DU B A T, 5 DU B
LA INERRy 22 B8 Cd, 3 ad e I8 ML AT 9 1 43 2
ERRWIAE B L)Y, R B A T, 3
T LRI 2,

3.2 EMBREEUIZRESRS

ZRRE L T2 ES LR 2,

B RO

| Bt —mas |

— Bt —isk

(B 7= R G B el )

18— YRl

(ETALT)
B UG H

B 5 R

IR

| RWE A
(s S hw)

REHE




. 56 - T E A E S

A EFFRRE G T L

K2 FEWEREE RS

BB P BB INE
' W 4 B MW BRrk
R/ C 65 ~85 65 ~78 HEREE ARIEE
pH — 4.0~4.5 — —
2EBY A
WA R AR e e

WAH TR AR R
PedEEt HUAREE R HLAEE MUBSE R WA R
VML) /min 120 120 75 75

3.3 B RIEHE

1) 32 JF RSk, B VE WS Ni R k80 ~
150 mg/L, R GERR Ni FRIME, BT & Ni Mids, $5 .
O— Bt v 1k 1 m B w9 &, 1 2 & BN IR &
85 C, 4L 4 ~8 o/m’ A BHER I BIIR Ni s —ik
JE W Ni & EEHITE 10 mg/L LU T ;@Y BEAALK K
Tl B A T 40 Ay T P 2 v T P R, DR E BTV & Ni
KE 15 mg/L LLF s @FF e b Ly Wt v, vl A 3%
FEAR Fe 7o, B2 m FEAD PR 24 RIOR ; @A — B fb Al
WIS MR F B A 1.0 ~ 1.5 kg/m® B 47 8E 8
F& Ni,,

2) ZGckk Co WXE, 55 . O — K G Fe
S A Fe SHETE 25 me/L DL L 7548 7 0 A AR 474
i = F i IR 25 A1 0. 8 5 ; @A
o IO UE, PR R Fe & i, tneh BIE W
LTI, — G W Fe 1555, R R IR I T 7
Pl Fe? & OKEMIFR Co R4 pH {8, % pH 1135
763, 8 ~4. 4; @ — KGR Cd & H7E 80 mg/L
PIF,

3) B AR bR Cd FRME, BT & Cd B hR, 15
Jite  CORG I S WA IR AR Cd 258, AR 0 A8 N B Cd
PRIXE , 7 BRIAS I B Ry 155 0, 050 FHRL B 504 | s 1o 3k
JERCR I LR s QR A R IR LR 75 A7 A
MG IF I ab B, K B EE B 1k Cd B, — e H i
BFIER 1.5 h 2247 AN 2 h,

4)—Brigfb Cd BB, —RJG W& Cd @
B o T - QOB R A PR 3 A X 450 HH A I o]
¥, FTA RGNS Cd B, ERAE TAL&1FT @ik
PR e & B, A ELAE R R Bk, — IR
Cd FF% 37 mg/L; QMRIE I L BRIE O, B Cd B [a]
290 1.2 b, WA PR RN, R R T Y BBy
=,

FPRIE R GERR A IB AT, R HU T W B SR

A it , ELAREE R OWR A B i G R bR 2ok
Ing =95% , Zny =92% ; KL% + 80 H < 10%,
100 FH ~ +300 H >85% ; [t # 3.0 ~3.5 g/mL;
QL RERY T T TR FREEOR Zny =93% Znyyy =
90% ;FifF +80 H <1% , -300 H >85% ; [LH %
K 2.0 ~2.6 g/mL; @ZEMr | 1M s Bk A6 I 25K 46 bk
Hb T AT FIRCEERT /NSRS A5 R R IE R S
JrAlfd
3.4 HEFELERING

M bR Al T 2Bk Co FUR BT, BR Co RGAR
B, H IR AR (AT 5 38 A MR 0t A L BV RT 0 i
i Co BAFR &, HEZEMRE T 22U BR Co
ABK, X AR T R TORL, WA RS 1 Fe (Ni | As
Ge SRR S B m b 5 REBCHABRS fE 1T

4 FERIBRE TR T A
4.1 IERE
L TR R = Bk T2, 58— B b in e
F3BR Cu Cd, 38 5 FR IS MLIEA T [ 40 B, i ik 28 45
A TR AR A —Bof b TOF 45 B
FRAS IR RBR G Cd , 38 3 FE U DLIET T [ 43 1, i
ik B LA T AR E A = Bod ik T .
55 = B AR IR 245500 bR A 88 0 R e LR A T I
OV EEHE LA UL TR, AR AR B M T
Jr. AT LRI 3,
4.2 FHFIREETZSUIBRESE
BRI L T A3 HOLE 3,

R3 HAFIBREEL T 2B ESHL

S B B =B
ogAim P54 HLTRI R
HE/C 70 ~ 85 H PRI 70 ~82
pH — — 4.0~4.5
I Bk FEAY B AR
A BB+ BB B
A A 8]/ min 120 75 120

4.3 OB RIEHE

1) 2Z OB AL By 52 ), R B Ge ik
0.13 ~0.2 mg/L, RG % Ge WME, KBS D—
B b SR i 1) F5 45 78 2 h L (3 AN ),
SR FE R 85 ~90 °C 3 @ Brygefb fifi I s b B 83,



2021 4E 8 A4

B8R MRIEMREE LM BR AL T 2 A R SR

.57 .

%ﬁﬁm15¢tﬁ@4@*L%WW@@F%%&&§FEE%)

okl 3y

k|

— Bl — 4 s |

eSS

— B —5 AL

— BRIl —d gk

— B —i b
— B LA —AL

. R ]
ol (Wkahr)

L RS
TR | 2 TR

- B L — TR e, |

L <

Bk

BRI TR G

ZBUEIRHL—L 38

BT

AR

1R KA RO

=V <

SBRAE AL

| =emens—mmin | (
A BZH —] EP;‘Y%MM&J'—%%WW |
= BURIEHL— g [« B
e
I ik .

=3

TRAINBRRRER (1.5 kg/h) FEHER (2 ~4 g/m’ WA ) BR
Ge, [AIATT 38 Y FEAREE R FH s B — IR G W Ge 1%
HI7E 0. 04 mg/L LR, QRS B 5= 42 6 2 g A+ PN
FMEERS AV LR , KT Ge F5HI7E 0. 03 mg/L LA
T, AR AR B 2 A SN YR IR | B R 4
PAIEZEEN

2) ZGER Co WIXE, KRB . Of I — R 5
W Fe &8, U0 Fe &8 7F 20 mg/L DL I, T 5 1
Tl B2 AN M B $6 TB Co &89 3 5L A,
QI A LB Wt U, v A R AL Fe & &, Wi
FIEWE IR AT, — WG WS Fe &, 75 B¢

BHEMLF
BreG R Co Wl T. 20 Wi FE &

R TRES Fe’ &, QM Co R4 pH
{H, pH EfRHF4. 0 ~ 4.5, ¥ R W Cd F &2
HI7E S mg/L LR ; @3 B BR &5 25 7l 4l 7 KT
99. 5% ,BEERIEBR Co B, OB G iy A 2% 5
5 PR AR I

3) M L IERGE NE R e, SR HUHE i . DA R I8 HL
DEAT AR R TG 1 A B TR BOE A
I8 QR & FIEWRIEE = 85 C, BaELIErERE ;O
H TG LA AR A R LA I I R
224 T UEAT ; BE FRI2 TR Y I 22 0 ) 1l
i, BRACH _E A



.58 - T E A E L&

A EFFERERE AR T2

R PRAEAE T RGBT, R EL T Rk B i
P i, AR EOR . O B B 6 24 7 4l B T KT
99. 5% , B 5% e i HEAT A BERT H /NS5 | S5 45
WORIEHR G5 Al s @ T b b e v i
e EEAE 2B, AT R I RMES A4 5 B A T R
B, R T AE A FH R 2T A BA AR AR BT HE R, A
B AT 1 5 5 7 ATl A
4.4 EFRERING

FARNEREL T 2R 24T 12, AMUBR Co B

W [RRE X R R B HoA 24 i e & (W Fe \Ni Cd ,Cu
A8 RRRCRAL R I T 2 B ey B A
HESLRGE

5 B ERFES N T AR
5.1 s

SRLT S M RS I 4, i
4 AT HE, B B vk b R R AR
THAFMGLT L,

R4 LR T 2SR A SRR L

BER EAEE (MERA
e {% ( &k
WA ) /kget !
BhELBREE A bk 86 ~93 REE Co WBIIME IR 38 ARG I A
VE A N AR 80 ~ 150 S AAY 5L T, 38 Y A A TR
B2 B 4555 *EEEPL{H & Ni A2k ( 150 mg/L) FBH AR A AR A8 P SE R AR P19 00 , 35 2 45 WU A U i
AT
% Ge 78 .08 ~0.2 m, opA 3 A5 Ak 5 B FEWL i Y
R A 40 -50 M L7E S Ge 251k (0. 08 ~0.2 mg/ L) 1 5 i 1 BF AR A AR TAT A8 A6 SE B 2L P 1 3 24

AR A R

5.2 FEMIRAITLE
=R T AR I TR AR LWL 5, i

5 AL R T MR I AR T 5 A P b i
1’[3:':2‘0

&S5 LML T 2 H AN T AR Lk

Kt/ B R B R B4 B-ZE BB ezl S
THFEM RH R o - - " — " —
It B/ kg 445/ 70 B/ kg 445/ 70 B/ kg 441/ 70
ey 15000 59. 304 889 560 74.13 1111950 0 0
WAEER YA 3300 43.292 142 863. 6 51.844 171 085. 2 15 49 500
AR 3200 10. 082 32262.4 25.578 81849. 6 — —
TR 10 930 9.038 98 785. 34 20.714 226 404. 02 — —
T s (WUYAEAT) 3500 — — — — 22.8 79 800
Bhih 66 342 1. 095 72 644. 49 — — — —
ER 80 11867.71 949 416.48 6 098. 01 487 840. 8 4709.73 376 778. 4
FH e 0. 42 483 837 203 211. 54 479 620 201 440. 4 403 565 169 497. 3
el 6200 — — — — 90.9 563 580
Al — — 2388 743. 85 — 2280 570. 02 — 1239 156
25 B e — 9 676. 745 9 676. 745 9225.786
IR I AR (Wl RH A R ) /oT et ! — 246. 85 235.68 134.31
5.3 MEHMW .
R LR R I T A gy 6 GRIE

FIBRES T 50 He s iR A8 SR Mt T 2 i TR A F A1
112. 54 Jo/t, Wb 25 W B &6 0 25 09 i T Rl AR & A%
101. 37 70/t

ELSR Bl B 1R M R FH B0 SRR R A O kA
o B BRGNS0 ~
100 mg/L, ¥ AT | BB L XF 86 3 B-Z5 0



2021 4E 8 A4

B8R MRIEMREE LM BR AL T 2 A R SR - 59 -

BRI PR T2 AT TR LB, MU
45E

1) Bb R PR AL T A A 7 SEBR i R R Co 7
EPBIIEE, BR Co AFEE, Bk IR, H L

Ry BAFEIRA, A2 M BHIHFERFRI40 ~ 50 kg, 4T
BEERBRAAHEE T AR 19— 120 I TR B iR
A, A M AR M AERT R 25 R A A 134,31 0T, [E
FyH PR TT AR 100 JCRLE

PAVEMERE K, HE AT Co S REMRAIT IR FEEL [ &2 3k ]
2) BB G EER Co BURIT, B RE (1] BOR M RBE S LRREH IO [)]. WA (2 2R, 2001
HIZEAE R R (T AU BR Co AR, X HiAth (81):17 - 18, 22.
T T M B SN Fe Ni As Ge e 2 i\lﬁzj(;?E?&?ﬁi%f?%@%{m%%ﬁE’mewj‘t—'ﬁ?yi%[J]. S
BOCE it BGR I  (3R UL AR 0 7 22 B5 31 bR A LI L SR T R
3) AN BREh EA  k RZ Tz, AN LB Co 42,2005, 34(1) ; 22 - 23.
WO | [RIREXT B R B v At 2% i 0 R 2 R AR (4] VEJURD. MR ERMR AT BN A6 RUBR AN A T BTSR[], R
B, 0 Fe Ni,Cd | Cu %5, Lt T2 B3R Ve ] ER,2019(6) :30 -31.
B (5] i}.jk iﬁ%ﬁ%¥i§?&i%4&lf?f&%%%ﬁﬁ[J]. RS,
&) SRR L BRI ik e R T

Production practice of several cobalt removal and purification

processes of zinc hydrometallurgy
WU Fei

Abstract; Raw materials for zinc smelting used by Bayannaoer Zijin Nonferrous Metal Co. , Ltd. are characterized
by a high content of Fe, Co and S and a low content of Zn. Supernatant produced from neutral leaching contains a
high content of cobalt up to 50 ~ 100 mg/L. In order to control the cost, the company makes an exploration of the
cobalt removal process by antimony salt, 3-naphthol and new reagent and draws a conclusion as follows. During the
practical production, cobalt removal and purification process by antimony salt is characterized by a frequent fluctua-
tion of cobalt content, unstable cobalt removal, larger consumption of zinc powder and great difficulty in on-site op-
eration. Hence it is suitable for zinc sulfate purification process with a low cobalt content Cobalt removal and purifi-
cation process with naphthol shows a good effect, with stable system and simple on-site operation, but it only works
for cobalt removal rather than other impurity elements. When impurity elements such as Fe, Ni, As and Ge in the
zinc sulfate solution are at a high content, it is still necessary to take other measures for removal. Cobalt removal
process with new reagent can remove miscellaneous impurities, which not only yields a good cobalt removal result
but also works well for other impurity elements in the zinc sulfate solution with simple on-site operation and continu-
ous and steady production. Among three purification processes, the last one features the minimum unit consumption
(cathode zinc per ton) of zinc powder and processing cost.

Key words: zinc hydrometallurgy ; impurity element; cobalt removal and purification process by antimony salt; co-
balt removal and purification process with naphthol; cobalt removal and purification process with new reagent; unit

consumption of zine powder; cost of processing plant



