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Ag* +e=Ag 0.799 6 Fe** +2e =Fe -0. 409 Ni?* +2e =Ni -0.230
HAsO, +2H,0=As +40H"~ 0.2475 Mn?* +2e =Mn -1.029 Ph2* +2e =Pb -0.126
BiO* +2H* +3e=Bi+H,0 0.3200 Cd** +2e=Cd -0.403 Sn** +2e==Sn -0.136
H,GeO; +4H* +4e =Ge +3H,0 -0.1300 Co®* +2e=Co -0.280 Sr?* +2e=Sr -2.890
ShO, +2H,0 +3e=Sh +40H "~ -0.6600 Cr’t +3e =Cr —~0.740 APt +3e=Al ~1.706
Mg** +2e =Mg -2.3750 Cu** +2e=Cu 0.345 TI* +e=Tl -0.336
Zn** +2e="7n -0.7630
*2 BLERERBEMBARAERRRESGTHEREAT
R PRI 0T et/ L arives v
Ag As Bi Ge Sh Mg Fe Mn Cd Co
mg-L~! mg'L’]
1x1073 0.622 0.484 0.458 0.106 -0.423 -2.464 -0.498 -1.118 -0.491 -0.369
1
1x107* 0.562 0.464 0.438 0.092 -0.404 -2.493 -0.527 -1.147 -0.521 -0.398
FLA I R B R 2 5 e/
Cr Cu Ni Pb Sn Sr Al Tl In*
mg-L~ ! mg-L~!
1x1073 -0.829 0.252 -0.319 -0.215 -0.225 -2.979 -1.765 -0.514
1 -0.763
1x10~* -0.858 0.222 -0.348 -0.244 -0.255 -3.008 -1.785 -0.573
HLMPR IR A% T et/ LS rivis v
Ag As Bi Ge Sh Mg Fe Mn Cd Co
mg-L~ ! mg-l,_]
1x1073 0.681 0.504 0.478 0.121 -0.443 -2.434 -0.468 -1.088 -0.462 -0.339
0.1
1x10~* 0.622 0.484 0.458 0.106 -0.424 -2.464 -0.498 -1.118 -0.491 -0.369
HL AR I A i/ BB B2 T fak/ _
Cr Cu Ni Pb Sn Sr Al Tl Zn*
mg-L~! mg-L !
1x1073 -0.799 0.281 -0.289 -0.185 -0.195 -2.949 -1.745 -0.454
0.1 -0.763
1x10~* -0.829 0.252 -0.319 -0.215 -0.225 -2.979 -1.765 -0.514
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FEAR A, 3 260 BE AR A A BT o B A B g 42 7 i B
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(N TR B AT

R3  HEPARIRS RS 4R SR AR IR B 4 3

L EREXT b
tkr P FUSIN U ) VA | 1WAV N )
A RIE/MPa /% HB A\ R/ %
HYARBAMR AR 24. 00 37.00 5.50 3.232 88.52

BIRIAM AR 48.20 35.80 7.35 3.105 90. 87

2.2.2 SAHEE AL

18 0 A AR BEL AR AT 7 8 PR AR ) 4 A B R 2 ]
2 7R, DN 2 a7 LAFE M 87 28 BH R Al 1 A R
KANBIEY B 18R — 35 A% G R AR i )
Y YA NG 7 EDO 7% w7 e S S

(@) SR

(b) B! FHAR AR
2 SRERPEMRIRFNFTELPARIR Y SRR A

2.3 HTEEFEFETEZINEPARR G & 57 MK
B

2.3.1 A RFER L
2.3. 1.1 REAMF

R BB BE AR AR (R BB ) 5 i gt Hihy 2 #
X HCZH AB G FHAR 2 1l
2.3. 1.2 GHRIBHMAR PEBETE bR

SR FH 5 2 B AR R BE R AR DL 4, AT 2
FERISBON BREEIL 4.5 ~5.0, HLARIRIEE 36.5 ~
38.5 °C, LT 400 A/m’

®4  FBIPAMIRERETEAR

P SR/ WE/ E/E DA FiE A AR
BRI acs HB  #JE/MPa /% JIR/AL
BHAR A 7.90 7.14 47. 40 33.0 90
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Jo , LRI s 50 9 RN, v P 4 T B o
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2.3. 1.4 REEE
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2.3.2 B AFEXF AL
2.3.2.1 iRE M
SR ATHT R BHAR A (BERE) |, BEIE T 25K . 7F Zn®*

WHE R 45 ~50 ¢/L H" ¥R N 90 ~ 100 ¢/L BYE
R B EE R 450 A/m? , BALETTE 2 d,

x5 FBUPARINGE A SEEELARIKE R

YRR
WPE] AR R

VAR BHARAROATT A ) 2R S

R FE A
s

BB BH R AT 1 B ) A Jo 5

(kg/H) Ni/% Pb/ % Cu/% Cd/ % Fe/%

( kg/*ﬁ) Ni/ % Pb/ % Cu/ % Cd/% Fe/%

10-23 446. 29
10-25 486. 23
10-28 471.94

11-08 600. 00

0.00004 0.00086 0.00051 0.00062 0.00025 453
0.00004 0.00064 0.00054 0.00055 0.00036 506
0.00002 0.00074 0.00049 0.00044 0.00021 474

0.00003 0.00092 0.00067 0.00057 0.00033 626

0.000 008 0.00037 0.00040 0.00047 0.000 15
0.000 007 0.00054 0.00044 0.00045 0.000 16
0.000 007 0.00032 0.00038 0.00030 0.00016

0.000 008 0.00012 0.00046 0.00048 0.000 25

PRI A B R BHAR AR 2 7% (B Bl i A R
FIHRAERIE RG) . W HAL . AL GE 4T AR FH AR Al
2 1l
2.3.2.2 EHiBIBABARVEREFE bR

BRI T FH B P B AR R PR BB FR AR L3 6, HLAR
TR SEON BREEH 2.3 ~2.5, HL#REE
36.5 ~38.5 C, UL 400 ~410 A/m*

R 6 FEIPAMRAR RIS IR
G TE V2 1 VA ) W R
1545 TIACS HB MREE/MPa R/%  JBR/AL

AR A 8.05 7.2 38.71 33.0 13

2.3.2.3 REHIE

B PR AE B 2N R AR B S WLk 7, &
7 AT, 5 AL SR B AR AR L, T 7 IS AR Al 1 R
R, 7 ) AR e B e A, A A S
ZR I PRI  FE AR XT Ph Ni (5 B &, B
wn A A B R 4T
2.3.2.4 HEyEIEER

AR LL L 8, N 8 AT LA F, R H]
B H AR R Y F A B G N T 24 10% |, FUSR T
T2)3% HFE TR, X R W R I8 Y B A A — 7
A B T3 A =20, 55— R T 4k i 4=
FERAR

&7 FEPEMIRE B 2RI H IR

RIS HYHLI AT B 2 2 Tt

FRLp BT H B A

WPE AR

(ke/F) Ni/% Pb/ % Cu/% Cd/ % Fe/%

i/
(ke/H) Ni/% Pb/% Cu/% Cd/% Fe/%

07-18 481 0.00004 0.00070 0.00021 0.00072 0.000 26 490 0.000 008 0.00031 0.00020 0.00071 0.00021
07-19 473 0.00002 0.00070 0.00021 0.00077 0.00029 457 0.000 006 0.00022 0.00020 0.00071 0.00028
07-21 456.5 0.00004 0.0015 0.00022 0.00059 0.00023 447 0.000 006 0.00021 0.00021 0.00055 0.00022
*x8 HEHMIFEFER
\ LR/ T/ ZWEBERE,  HEWEE/  HRRSRE  Hmik B i
i ] Bt M A '
kA kW-h ! kW-h/t. Zn kW-h~! kW-h/t. Zn % JE31/h
AR BH AR AR 1-1 38.844  24.00 138 778 3572.70 131 839 3 394. 06 78.01 23.00
2022-03-14
BRI 12 42.317  24.00 143 131 3382.35 135 974 3213.22 81.78 23.90
VAR 141 39.715  24.58 154 623 3893.31 146 892 3 698. 65 71.93 24.90
2022-03-16
BABH L 12 43.939  24.08 145 569 3312.98 138 291 3147.34 83.93 24.10

2.3.2.5  BHBCARIIFENE O

SR PR i R0 12 B JEE 1) R A= 7 o ) B A AR
PAETE LA T % B 4 2R R 9,

FHER 9 TN, (R 1 AN, 3 2 FH AR A o e sl

1 kg, JBREWE/N 0. 4 mm, HHARAOEE 1. 3 kg, R
/NO. 7 mm 3 AN BT R B AR MR E A 2 ke,
JEEEW/IN 0.5 mm , B4R A B EE 4. 3 ke, JE BE
/N1 41 mm DA BHAR A S s B s R JEE U8 I B i
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AR BT 1 FH B Al JG/1. 2m* B

Flt/kg BEE/mm Fht/kg BEE/mm A FEARE T a2k i &t

HYERFAM AR 2 886 113 10 18 3007

2021 4E8 A 15 H 64. 00 7.00 64. 00 7.00 FREEA 2518 P 10 18 3018

2021 49 15 H 62.70 6. 30 63. 00 6. 60
2021 411 A 15 H 59.70 5.59 62. 00 6.50

KT, X TAL G0 B4 B BHAR AR , 38 20 BHAR AR AR A 7=
TERE PSRRI, AR S T K 2 T 7R PR AR AR 1) 4
i AR
2.4 KO SEAEXTLE

HAXTTFAL Ge A AR AR AR , 33 B BHAR AR Hoe & 4,
BT Ca St \RE A4 TCE (% 10) , fE il # L3
mTEEkETR,

R 10 SHIRPAMRAN S FBYPRAR A AT AL 53 3 tE

Ag Sr RE Ca Pb
TR A R/%  0.5~1.0 — — @ — &k
HARERAR S #/%  0.3~0.4  « y PR

BHAR AR PR 2R 7 AR 32 8 SRR RE O T %
12 5 25 AN AR B P T 28 B AR A A i i R
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HRBHAR AR o 7 B B AR AR PR UE I B~ PR REAIR TS
SRV PHBAR 26 &, TR S FRE AR ST

TE TV A= B 260 B B AR A ™ Y 54 B A
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REAIR, 2L T B E AR R
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A Study of the Anode Materials for Producing
High-Purity Metallic Zinc

CHEN Yue, FENG Shao-tang, TAN Guo-yan, TANG Hao-yuan, LI Heng

Abstract ; The study aims at better controlling the purity of metallic zinc by improving from its upstream
modificiation of zinc electrolytic anode plate from impurity removal and alloy optimization, and compared
the improved anode with the conventional Ph-Ag anode in terms of their physical and chemical perform-
ance. During the experiment, after analyzing the reduction potential of various elements in electro-chemi-
cal reactions, proper amounts of additives were dosed during the casting process of zinc anode, to form
stable intermetallic compounds together with Fe and Cd in order to lower the reduction potential of Fe and
Cd, prevent them from oxidation on the anode sheet. After analyzing the effect of various elements on Ph
base and metallurgical performance, Ag, Ca, Sr, RE, etc. were chosen as the additives to improve the
performance of the anode alloy. The improved anode sheets have shown notable increase in tensile
strength, mild increase in hardness, and limited decrease in plasticity. Compared with the product zinc
produced with conventional Pb-Ag anodes, the levels of various impurities of product zine produced with
the new node are lower, and the purity of the product zinc has increased markedly.

Key words: zinc electrowinning; high-purity zinc; impurity removal; anode sheets; lead-based alloy;

physical and chemical properties



