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Fig.1 Three different anode plate types
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Fig.2 Process flow chart of preparation of fence type aluminum-based lead alloy composite anode plate
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Fig.3 Schematic diagram of anodic oxidation
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AEG L PR AR 215 x30 x6 / 32.3 38.6

3 AR S THE
3.1 MR 15 d FREMERREMERERSR
EENCENCERE PR RN LA E s
A 1 PR BV T O I 6 e SR 8 53
BRRO R TR L O35 S A
Ml 4 T LA b 5 DRV BAR 2 T AR Ve AR

4 GBI 1S d 5 BB RIS
Fig.4 Morphology of anode slime after electrolysis of

conventional anode plate for 15 d
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Fig.5 Morphology of anode slime after electrolysis of
fence type wide strip anode plate for 15 d
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Fig.6 Morphology of anode slime after

electrolysis of fence type narrow strip

anode plate for 15 d



- 14 - T E A & A

B3 R

TR TAINER 7/ I DR 7 R NN )
A TR BT Al 2 i BHAT 98 HH 77 AR B R P SR A ) EL 9]
bR, ELA% 2R BHAR AR ™ A 9 BH AR e 4 4 S AL A
FO T8 A% BB A ™ A= B BH AR e 70 IS 5 12, J0k:
XN

A AL O 1 P T A« AR GEBHAR AR T
GG — A PR I 2 9 2 RO A, B 2 A 4
1 S A I B A B 2 T, (E 2 R 2 B A A
TR, A PR AT 1) 40 A AR IR i 220 T
RN B BB 2 R Bl DL A O, 3508 A9 T2 R
T BHARAT SR e P AN 8 5 R A AR R, W L
(o FHAR JRAR by 5 FE B AR e T o 181 7 D7 2R B AR
M 1T FHAR e i O ], 225 2 RIS —
M EE BORLRE (181 8) , 5 — b 2 il He 45 4%
(119) 22 EDS i B, A& 2N Ay e,
Ja# EERE ALY

¢ o K

# — 3

<] : —- v o )
iy SR A e T
J | B

7 7SR B AR R T PR U i O e
Fig.7 Backscattering scanning of anode slime on

surface of narrow strip anode plate
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Fig.8 Energy spectrum of anode slime on surface of

narrow strip anode plate ( point 1)
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Fig.9 Energy spectrum of anode slime on surface of

narrow strip anode plate ( point 2)

3.2 RfE15dBFEARWEREERBMES
P10 Sy 3 FhOAS[R] PR L A 15 d 5 R A BRI 8
Ik IHT . XRD [3ER,3 Fof BN AR 1 AR e 7
oy FE MR S R ) E AL AR X AR5
PR AR S AT ARG , M TR B8 o A W 35 1 B R 9
EA R R R IR B-PbO, , HLAE A% FHAR AR Y 0
ST , FEAR FHRRARIK Z 3 M O, \MnO, S AL 4y e
WA, T HL 2 A% AR AR A e 5i o R R i )

A
24-Mn,O, ¢-MnO, e-Mn,,

v-PbSO, v-B-PhO, a-0-PbO,

A ¢
v A ¢
G v
z v/ v + 2#
i
e °
R ” A
A. FANNNPY 1#
Y <7
Y v
O#

15 2I0 2‘5 3b 3I5 4I0 4IS Sb 5K5 6IO 6IS
20/%)

OF — (LG PHARAL 3 1" —FESBHRAR 5 2% —7= A5 BHAR AR
E10 3 FiAE AR 15 d SRR TepIAT
Fig.10 Anode mud phase of three different
anode plates electrolyzed for 15 days
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Fig. 11 The cell voltage changes of three different

anode plates after continuous electrolysis for 15 days
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electrolysis for 15 days
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Table 2 Composition analysis of cathode zinc

%

FHAR AR HAts
Zn Pb Fe Ge Cu

ESi| S

0* 99.894 0.0041 0.00020 0.00028 0.00021 0.004
1* 99.997 0.0010 0.00021 0.00025 0.00020 0.001
2* 99.998 0.0008 0.00020 0.00026 0.00022 0.001
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Fig.13 Model diagram of oxygen bubble evolution state of different

anode plates during zinc electrowinning
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Table 3 Industrial test results of fence type coated wide plate
FEGE PR 5 2% P ARAR
RHEB BPER PR TSRS MM IR BPER/ 0 CPHIIT HERSRE W B
ke W/ke  (KW-h) \ /% ke ke (KW-h) v /%
1 10 170 508.5 3124.4 3.417 89. 68 10 109 505. 4 3114.2 3.385 89.13
2 10 292 514.6 2977.0 3.295 90.76 10 256 512.8 2958.8 3.263 90. 43
3 10 025 501.3 3111.2 3.354 88.40 10 126 506. 3 3055.4 3.327 89. 29
4 10235 511.8 3027.4 3.332 90. 25 10 462 523.1 2934.0 3.299 92.20
5 9573 478.6 3225.2 3.320 84.41 9702 485. 1 3147.7 3.284 85.55
6 10 386 519.3 2928.8 3.271 91.58 10577 528.9 2850.3 3.242 93.27
7 10242 512.1 2968.2 3.269 90. 31 10 247 512.4 2938.7 3.238 90. 35
8 10 155 507.7 2998.0 3.274 89. 55 10 266 513.3 2939.6 3.245 90. 52
9 9780 489.0 3112.1 3.273 86.24 10 085 504.3 2987.5 3.240 88.93
10 9726 486.3 3075.0 3.216 85.76 10 056 502. 8 2947.3 3.187 88. 67
11 9725 486.3 3097.9 3.240 85.76 10 288 514.4 2902. 4 3.211 90. 72
12 9438 471.9 3193.1 3.241 83.23 10 099 505.0 2957.7 3.212 89. 05
Sy 9979 499 3069.9 3.292 87.99 10 189 509.5 2977.8 3.261 89. 84

(a) #EIA] IR 11 mm

(b) FEIFIHI20 mm

B 14 A TGRS B AR A A [ T
DUBUBER R
Fig.14 Effect of different spacings of composite rods
on zinc deposition on fence-type aluminum-based

Pb-0.3% Ag-0.12% (Ca + Sr) anodes
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