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Table 1 Main composition of Copper-cadmium slag %
JLE Zn S cd Cu Mg Fe Al Mn Pb
E 30. 74 9.62 18. 69 7.62 0. 846 0. 586 0. 386 0. 493 0. 362
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Table 2 Main composition of leachate g/L
TLE Zn cd Cu Na Mg Fe Al Mn Pb
R 58. 65 31.76 0. 005 0.95 0.78 0. 06 0.18 0.23 0.015
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Fig.1 Diagram of electrodeposition experimental
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Fig.2 Flow chart of cadmium recovery with

ultrasound-assisted electrowinning method
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Table 3 Standard electrode potentials of metals in aqueous solution \Y
4 8 HL R Zn?* /7n Cd**/cd Na*/Na Mg * /Mg AR+ /Al Mn?* /Mn
LA L -0.762 8 -0.4026 -2.714 -2.375 -1.66 -1.029
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Fig.3 Cyclic voltammetry curve of primary
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leaching solution of copper-cadmium slab
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Fig.4 SEM image of metal cadmium extraction with or without ultrasonic assistance
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Fig.5 Effect of different current density on

cadmium recovery of cadmium
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Fig.6 Cyclic voltammetry curves of leaching solution

of copper-cadmium slag at different temperatures

LT AT, B IR TR W AR G K, &
JEERRIGEHT AL IERS . X R TR T
BN, SOV E AR 45 CCIFE 0. 3 V 224 50T
AT 25 CIRHE O V 224 A TG 4, X i
AN = o 1 I R T PR 1 =
1.0V Ze47 HBURE I 480 A 1 i 0, Tid LI 5 TR 1Y)
T s R IR RS | X U FH IR B Ry | & B BRI R
s, AN 78 2.0 V 2245 HY 9058 1 48 AL 75 i
U Wit U P T R A RS T A LR T, BT R 4
e i B ME B SR AL R, AR T v R A [l R A
Al

[ 5 2 B B A T AR 1:3 SRR S em
FLUL % BE 150 A/m® B % 180 W HLARAS ] 1 h



- 60 - T E A & & A

12 T 100 mL, % 2 A ] 1 76 B X 4 01 IR 1) 52
Wi, 25 SN 7 BT .

361

34r

RIS %6
[\ |98} W
=] =) [\

NS
)
T

[\
S
T

22, L L I |

25 30 35 40 45
A

B 7 I R X A S IR B

Fig.7 Effect of different temperature on the

recovery of cadmium
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Fig.8 Effect of different ultrasonic power on

the recovery of cadmium
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Fig.9 Effect of area ratio of cathode to anode

on the recovery of cadmium
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Fig. 10 Effect of different reaction time on

cadmium recovery
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Study on recovery of cadmium and zinc from copper-cadmium-bearing
slag by ultrasonic-assisted electrowinning
CHEN Xia, XIE Xuezhen, LI Honggian, LIU Xinyu
(Guangxi Science & Technology Normal University, Laibin 546199, China)

Abstract: When the electrowinning displacement method is used to recover cadmium from Copper-cadmium-bearing
Slag, the electrowinning process will produce floating sponge cadmium, which leads to low cadmium recovery
efficiency and is not conducive to the subsequent briquetting and smelting. Based on the analysis of the principle of
cadmium electrowinning, the experiment of ultrasound-assisted cadmium electrowinning was carried out by using the
cavitation of ultrasonic. The effects of current density ,temperature | ultrasonic power ,area ratio of cathode to anode
and electrowinning time on the recovery rate of cadmium were investigated, and the following main conclusions were
obtained. The results of cyclic voltammetry test show that cadmium in the electrolyte can be replaced by
electrodepositionin the sulfate system, andthe precipitation of cadmium is better than thezinc, and zinc in the outer
layer of cadmium will be partially dissolvedin the progress of electrowinning; The comparison test of cadmium
electrodeposition with and without ultrasonic assistance showed that, the recovery rate of cadmium was 16. 25%
without ultrasonic assistance, and the electrodeposited cadmium was fluffy, porous and easy to float. The recovery
rate of cadmium was 25. 11% with 180 W ultrasonic assistance, and the electrodeposited cadmium was dense and
easy to fall off; The results of single factor experiment show that; the recovery rate of cadmium in leaching solution
can reach 100% under the conditions of current density of 150 A/m’, temperature of 35 °C, ultrasonic power of
240 W, area ratio of anode to cathode plate of 1: 3, and electrowinning time of 2.5 h; The electrochemical
experiments at different temperatures show that the increase of temperature is beneficial to the precipitation of
cadmium, and the precipitated zinc is more easily oxidized and dissolved, cadmium is more difficult to oxidize and
dissolve, thus improving the recovery rate and purity of cadmium.

Key words: copper-cadmium-bearing slag; cadmium recovery; electrowinning; zinc powder replacement;

spongecadmium ; ultrasonic wave



