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Electrodepositing gold of iodine leaching solution from
waste printed circuit board

XU Qu, CHEN Dong-hui, CHEN Liang, HUANG Man-hong

(School of Environmental Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: The technical process of electrodepositing gold of iodine leaching solution from waste printed circuit board
(PCB) was investigated. The results show that the most optimized conditions of electrodepositing gold of iodine
leaching solution from waste PCB are elicited that the cell carbon rods(cathode) and titanium plate (anode) are used as
electrode, the cell is partitioned by anion exchange membrane, the iodine concentration in anode solution is
0.1%—0.8%, n(I;):n(I')=1:10, the cell voltage is 10—14 V, the gold concentration in cathode solution is 15-50 mg/L,
the electrolyzing time is 1—4 h, the electrodepositing rate of gold is more than 95%. After electrolytic experiment, the
anode iodine solution can be recycled for electrolyte or leaching gold from waste PCB.
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Table 1 Metal concentration in iodine leaching solution from

PCB

Concentration Au Ag Cu Fe
Concentration/(mg-L™")  52.3 2.675 22523 0974
Element Ca Al Mg Sn

Concentration/(mg-Lfl) 16.875 39.784 0.96 0.262
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Table 2 Influence of different ion exchange membranes on

electrodepositing rate of gold

Ion exchange Electrodepositing rate Maximum
membrane of gold/% current/A
Anion 93.2 0.12
Cation 62.8 0.05
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Table 3 Influence of different anodes on electrodepositing

rate of gold

Electrodepositing Maximum
Anode
rate of gold/% current/A
Titanium plate 93.2 0.12
Stainless steel plate 51.5 0.10
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Fig.2 Influence of gold concentration in cathode solution and

molar ratio of I, and I in anode solution on electrodepositing

rate of gold
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anode solution on electrodepositing rate of gold
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Table 4  Suitable experiment conditions of electrodepositing gold

100
=
= 80t
&
L -
5 60
=10]
£
Z 401
&
v
2
= 201 ) . ,
2 = — Gold concentration 15 mg/L
= +— Gold concentration 50 mg/L

0" 05 1.0 1.5 20 25 3.0 35 40 45
Electrolyzing time/h

B4 HLR I TR0 <5 LR DU R 1 5 R
Fig.4 Influence of electrolyzing time on electrodepositing

rate of gold
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Experiment

Gold concentration in Electrolyzing

Todine concentration in

Electrodepositing rate

No. cathode solution/(mg-L ") time/h anode solution/% Cell voltage/V of gold/%
1 15 1 0.1 12 97.0
2 30 2 0.8 10 96.6
3 50 4 0.4 14 953
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Table 5 Experiment results of leaching gold from waste PCB using anode solution and new iodine solution

Comparison 1

Leaching rate of gold/%

Comparison 2 Leaching rate of gold/%

Anode solution of experiment No.2
s . 93.8
(initial iodine concentration 0.8%)

New iodine solution (iodine

85.0
concentration 0.8%)

Anode solution of experiment No.3 Q4.4
(initial iodine concentration 0.4%) ’
New iodine solution(iodine

concentration 0.4%)

77.6
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