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Two-step Leaching of Valuable Metals in Waste
Printed Circuit Boards
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2. State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
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Abstract; The two-step leaching was studied torecover the valuable metals in waste printed circuit boards
(PCBs). Firstly, sulfuric acid with hydrogen peroxide was used to leach the base metal; andsecondly,
the aqua regiato leach gold in the base metal. The optimal base metal leaching conditions were as follows
hydrogen peroxide of 20 mL; solid-liquid ratio of 1:5; sulfuric acid concentration of 5 mol/L; reaction
temperature of 60 °C and reaction time of 90 min. Thedissolution ratio of raw material (10 g) reached
90. 0% under the above conditions. The gold leaching efficiency reached 97. 5% at 40 °C with reaction
time of 30 min. Studies have shown that the two-step leaching can effectively deal with PCBs, and the
gold dissolution process is controlled by diffusion.
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Table 1 Constituent test result of waste printed circuit boards

TLR LK Rh Pd Pt Ag Mg Cr Co Cd Sh
w/% 0.0003  0.0008 <0.0002 0.0020 0.0058  0.0065 0.0021 <0.0005 0.0025
LR A Mn Fe Sn Ni Pb Cu Zn Au
w/% 0.0008  0.0330 0.1600  2.0500  0.0520 94.0800  0.0220  0.0022
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Table 2 Condition one of experiment designed

gy P BB ey,
. B/ wtEl/ (m(#&)/(mobrl) AL
C  min V(FR))

1 60 60 1:5 5 WK 20 mL
2 60 60 1:5 5 filfR 20 mL

360 60 1:5 5 FAH10 g

4 60 60 1:5 3 AR K 20 ml.
5 60 60 1:5 4 XK 20 mL
6 60 60 1:5 6 XK 20 mL
7 60 60 1:5 7 XK 20 mL
8 60 30 1:5 5 B IK 20 mlL
9 60 90 1:5 5 WAEIK 20 ml
10 60 120 1:5 5 WEE K 20 mL
11 60 240 1:5 5 WK 20 mL
12 40 60 1:5 5 WK 20 mL
13 80 60 1:5 5 XK 20 mL
14 9 60 1:5 5 K 20 mlL
15 30 60 1:5 5 WK 20 mL
16 60 60 1:5 5 WK 10 mL
17 60 60 1:5 5 WK 30 mL
18 60 60 1:4 5 WK 20 mL
19 60 60 1:3 5 XEK 20 mL
20 60 60 1:6 5 XK 20 mL
21 60 60 1:7 5 WA IK 20 mlL
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Table 3 Condition two of designed experiment
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Fig.1 Effect of oxidant on dissolution ratio of raw material
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Fig.2 Effect of sulfuric acid concentration on

dissolution ratio of raw material
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Fig.3 Effect of leaching time on dissolution

ratio of raw material
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Fig.4 Effect of leaching temperature on

dissolution ratio of raw material
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Fig.5 Effect of the amount of hydrogen on

dissolution ratio of raw material
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Fig.6  Effect of solid-to-liquid ratio on

dissolution ratio of raw material
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Fig.7 Effect of reaction time on gold leaching percent
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Fig.8 Effect of reaction temperature

on gold leaching percent
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