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ST 151 0.017 0.47 5.03 151 0.017 0.47 5.03
1* [%:% 30 min 141 0.0017 0. 498 4.81 90 141 0.001 1 0. 430 4.59 93.5
444 60 min 150 0.00092  0.435 4.94 94. 6 141 0.00056  0.373 4.74 96.7
S 153 0.009 4 0.378 4.91 153 0.009 4 0.378 4.91
2* [k 30 min 156 0.0025 0.369 4.85 73.4 152 0.001 6 0.381 4.82 83.0
4%k 60 min 158 0.001 1 0.371 4.84 88.3 155 0.001 0 0. 341 4.69 89. 4
S B 168 0.018 0. 436 5.40 168 0.018 0. 436 5. 40
3* [k 30 min 159 0. 005 2 0.472 5.08 711 164 0.006 8 0.374 4.86 62.2
[k 60 min 167 0.004 7 0. 401 4.81 73.9 160 0.004 8 0.338 5.13 73.3

H13% 3 Rl R B B R B R T, 25 AL
zaugiilpasa s viib] SRR sl 42 i 13 N A N [ EE)
AT R BR A R5 4F B TR AR T 150 /L I S i
PR, ] B IR TRE BREG s B B I AE 155 ¢/L
DA_E S Rl 3R B AR, S S O S 18] BR At 48 T e, mT il
AR R EOR BB TR BEEAE 160 ¢/L DL B SE K

SIS R T8] Bl AT AR, 80 A 5t ) i 2 e L AR

2R

3.3 EBEFIREXRERNZIT
BRI S B TR 0.4 /L AN 0.7 o/ L ¥

Tt 145 /L ABES R 8. 0 o/ L JT it , i35 Xt

W4,

R4 PR NS AL PR AN RS B T RO PR B R

B . EALE PR

i Zn/g-L™' Co/g L' Ca/g-L™' Mg/g-L™' BREEHR/% Zn/g-L7' Co/g-L7! Ca/g-L™' Mg/g-L~' BREEFR/ %
I T 149 0.015 0. 487 7.84 149 0.015 0. 487 7.84

1" %4 30 min 146 0.0018  0.423 7.56 88.0 141 0.0017  0.430 4.59 88.7
¥4k 60 min 147 0.00091  0.387 7.65 93.9 151 0.00095  0.373 4.74 93.7
TN 137 0.014 0.786 8. 12 137 0.014 0.786 8. 12

2% [&%h 30 min 147 0.0073  0.748 7.87 70.0 144 0.0043  0.715 7.63 69.3
4k 60 min 149 0.0052  0.684 7.94 87. 1 147 0.002 1 0.616 7.75 85.0

HIZE 4 Bl nl 0 B 55 88 kB T, S5 AL
AT A L B 1 B B R H AR S S B i A
AT BRES R 45 B T AE 0.7 o/L LA _EIFBR AR
FEARELZ | S S W I ] Rl A AT A

A R B B85 B T B T R 22 5 DERR
BRI REAR , PRI RLAIR A 25 7ok B2 A ) T S B OR
B FIRIE BRAS , 456 A" 2 RS2 P SO
BT WRBEEA KT 160 o/L, 45 8 7 W E A KT
0.5 g/L, il H A8 1 Bt bR 7 35 A 8 B, 8 A i
G o

4 e b e R AR O

oA S A 55 A R U BEA IS
(4 J 1CIR T 8] ) BB T 2 B3R Al 3 a6, B vz I ]
40 min, G BB ERANEERNINA G 5 _EISATR . 3K
5 H A — SR ARSI ) BR Al R 45 S A A A
(6 BREEHT 5 — BT R e R 1B 2% T 22 R BE A
FACBER A HLRERY 2 X 3 K 1 LR PR #1710
K, IR E R IR S K6,

HI2¢ 5. 3% 6 nl A, BIRR A 4 E A SR 22 5%,



2021 4 8 J155 4 1 FORACSE . HERRD IS5 AL R Ry 10 B R PR BN RO X e - 67 -

x5 FAERA &M T IBRE R
) E3 EY & ”

ﬁﬁIﬁl ltt 2# 1# 2# 3# 4# 1# 2# 3# 4# 5# q:ﬁ]

SRR/ g om T3 3.17 3.55 3.4 3.5 3.3 3.55 3.41 3.54 3.11 3.4 3.4 3.38

T A i /mg-L~! 7.6 11 9 9.6 10 12 9.6 11 9.6 11 11 10. 07

JE W /mg 1! 1.2 2 1.7 1.2 3.7 4.7 2.3 3.9 1.7 3.2 4.3 2.85

[k %2/ % 84.2 81.8 81.1 87.5 63.0 60. 8 76.0 64.6 82.3 70.9 60.9  72.43
F6  HEEAE AT IBRES R

J &K 4 S J K6 )

AR 1* 1* 2% 3* 1* 2# 3# 4* 5# 6* 7* T

B R /goom 73 2.28 2.51 2.48 2.5 2.49 2.49 2.4 2.49 2.6 2.4 2.67 2.48

Hi W &/ mg - L 16 8.7 16 12 9.6 9.3 11 9.3 10 11 11 11.26

JG WA i /mg-L! 1.3 0.74 1.5 2.5 0.94 0.71 1.1 1.3 1.8 0. 62 0. 94 1.22

4k 2/ % 91.9 91.5 90.6 79.2 90.2 92.4 90.0 86.0 82.0 94. 4 91.5  89.06

FEALEE R B AE 3.17 ~ 3.55 g/em’ Z JH], VBN
3.38 o/cm’ | T AP ALK S5 BE7E 2. 28 ~2. 67 g/cm’ 2
], ¥k 2.48 g/em®, B RRORE KDY B R A 22
0.9 g/cm’ o AR P2 B4 R A KA BHE &, T R
RUVRLS A HE O VAV 2 2%, Fi b R K 40 min BLjiE
4G R AE 90% LA 111 5 80% L b, T U Ha kg vl
L V)l AL A R, SR R

R TR BB B A AP SR Al S B A e okt
B IO RIS B TR 2R

1) R i BEoR o O 3 30 TR 32 3 il A PRk B
By, N TR R AF I BE RS BN EE S AR LA
S, PR ITE TE R B LA Y 10 5 a4 B
S IS S FH R P A, L R R R A B BRI
S, PR R A BN E LRI, 5 E AL EERR
A AT B s R O 5 AR a0 DA R 2 7l
B, T LR N AL A T B BR AN T < e R
SRS =88% R +80 HUN 05 kA 4
R R =95% R -250 H2=80% .

2) B BT B I o Sk s B R
(1R A SOGB4 SR I R ), P SR OB R R it . — A
7RI AR 75 3K (R 13 Ak Rt w2
AR IR A A ), 76 ¥ b — Bk 11 M ik Vi 3
pH {Eh 4.0 ~4. 5 FR AL 2 B2 b ™ 4% 42 il pH {E, pH
(AT RN . R AR A R B T
VB, T A 2R SR B R 1 AR R RS A o Y
VBRI RGBS T IR E , 5 4h , B RIUE
7 - KB R B B A A 1 SO BRI R 5
ERE, DO IT AR P R B T O 2 AT BRI A
B TR B WA R GE IR AR B AR A IR RA RE

FEAR ARG SR . FRARIRAR TP 85 B 1 22 R il
RS T2 S 75 2 R B A RO EN4S
A 3 YA PR R A R B, — 4l SR IO Al R B
7 385 B T A AN U R T e A B il A A
ARG Fi AR LA, 2 i s Y 26 ) A

5 UM RRES AR B HAD P R
5.1 FUELIRrIRMm

Fe g M 2 B R BUAEYE AT AL 1 22 , FA0L i [
P HIERR D AP AR R IR I BLGE, R T B RS e
AR o MELL U8 F R N A S YIAE g AT LT 3 SR g A
23 B, B A R R B FIAG BE 25 W, DA B LB
By R AR IR A s 2o AR S 1 b A
SRR L U8

figp R R 8 X ) T, — 2 AARAS - figp R 1
YL fe iy O B R B U R B LU ) s — R R 4
PHBEME T, B IR R GU P86 5 — ARl AR Ay
IAFNEERY 4 55, D SR AR A A s
SERTER B R Wb A 5 T BRI
MR RIS, I iR uE AT L p B U BR P AR 4, i ) , 1
TN A 9 FLBRUEE , ELR A g A v A A e e ot o
T FR 3 E Bl v (R IR T ACBI I
5.2 EMMBEERAENZE

PEBIHTRLS /NG, B SO IR A 42 H B Ak
A R Z AR RS, —BON2.5 ~4 /L5
BHER PR XTI L BR Bl A0 BR A A W] 2., Bk R

@ 80 [ =0.178 mm,
@ 250 H =0.061 mm,



- 68 - TE A E s e

A EFFLRE G TLE

i, ASBETE R B (Y R ol b, B3R e
B O SR B, A1 D0 T AR A B R i — i
492 ~3 mg/L, (i FH AL B A IR IR
5.3 EESHERZNE

it 2 AR IR 52 7 3 5 18, it 8 5 v AS (U4
AL AP AERE i, T H2 S SE DU B B IR
P o I T R AN REAR Gy o TR 58 B Al , N 1) o < U it
BPERTTE IR 2 BRI o BHERBRES AL I 4%
il ££ 85 ~ 90 °C , N ] 2y 80 ~ 90 min,, {5 FHI it A4 453
PR R 214 246 R S 7 B ] PR AR BE

6 ZHig
Sl AR A A I R (R
SR RS T X Mg, S0 A X
PRIV B 5 R BB 3
R A5 DL T8
DRI T AT R R K 31, B A )

2) b B BRI W RS B R B T L 5
AR FIHL I B3 09 R Bl 38 T BRI, B B I I )
AR F B % P R R B T P Zn® " <155 /L
Ca<0.4 g/L, W] LRUEBRFG A FEAT

3) BRI AF IR R AL BR AR IR, i >R PRy DA el
Bk 3 R I 55 AL R, AT DR E 4R A B3R
R, I T sl s YN ] A2 5 | A Bl VT L

4) JRTHPERy iR G B BR A R LA S B0
REAREERY BAFE R EHTR S A% 3 B B AR 7 ER
JE 1Y TS it

E=2CN
(1] #6st, B85, MA0T, & BRRFAIM]. KYP: ik

2 Wikt ,2001.

(2] WK MR SR TR A B IR L R A I e T [ D]

Kib: R, 2010.

(3] FRHI. SEREEARAEREILE M S TEERI]. =

A EERE, 1996, 17(4) : 161 -168.

(4] 3BKRSE, BERBL, FUNFL Bk KA SEM A M. Kib:

R R A, 2010.
[5] FIEH. AEmasEmM]. Juat: me kiR, 2015,
(6] ZLME, WX, ER. BRI TR m AR ].
“HEIR4, 2000, 29(1) : 27 -29.

AERERGES, P T — B e B 250 A R R
B, LD B Ry R 24k SRS VB £ % R IR 200 5 it 02 1) 5
Wi 5 T RRAR I, DL &4 1% ~ 4% Ry sl i,
JELINK 1] Ay AT S BRI R
Cobalt removal efficiency comparison between EF zinc powder and
atomized zinc powder in purification process by antimony salt
YIN Rong-hua, WANG Pei-lin

Abstract; Cobalt removal is a key step in the purification process of zinc hydrometallurgy. With a rising content of
impurities in zinc sulfate solution, issues will emerge, such as lowered qualified rate of purified solution, difficulty
in pressure filtration of purified residue, high unit consumption of zinc powder and unstable electrowinning process.
A smelting enterprise uses cobalt removal process by antimony salt to purify zinc sulfate solution. In order to ad-
dress the above issues, a comparative test on atomized zinc powder and EF zinc powder used in the purification
process is carried out. A conclusion is drawn that the atomized zinc powder of high purity can be applied to stage-
1 purification process to remove copper and cadmium in the liquid and alleviate the impact of impurities in zinc
powder on the grade of sponge cadmium and sponge copper; EF zinc powder with 1% —49% lead can realize in-

2* and Ca in zinc sulfate solution is controlled to

depth cobalt removal within a short time; the concentration of Zn
be not larger than 155 g/L and 0. 4 g/L respectively, which can ensure smooth operation of cobalt removal. When
cobalt is removed from zinc sulfate solution, EF zinc powder as the leading reagent is coupled with atomized zinc
powder to maintain a high cobalt removal rate and avoid cobalt re-dissolution resulting from prolonged pressure fil-
tration. Besides, improvement of zinc powder quality and reasonable control of process parameters for cobalt remov-
al are significant measures to lower unit consumption of zinc powder, enhance qualified rate of purified solution and
ensure steady production of zinc electrowinning.

Key words: zinc hydrometallurgy ; cobalt removal process by antimony salt; atomized zinc powder; cobalt removal

rate; concentration of zinc and calcium ions; unit consumption of zinc powder; qualified rate of purified solution



