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Gold Leaching from Waste Circuit Boards with Thiocyanate in Neutral Environment
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Abstract: Because of the increasing scarce of precious metals, recycling gold and other precious metals
from secondary resources has become a trend. A new method to extract gold from waste printed circuit
boards (WPCBs) in neutral environment was explored. After pretreatment (removal of copper and other
base metals), the waste PCBs powder was mixed with 0.8 mol/L ammonium thiocyanate solution, and then
pH of the solution was adjusted to neutral. Ammonium thiocyanate served as a complexing agent. The
gold leaching rate reached 96%, when the solid-liquid ratio was 1:40, the dosage of hydrogen peroxide
was 1.5 mL, the temperature was 20, the oscillation speed was 300 r/min, and the reaction time was 1 h.
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Tab.1 Orthogonal experiment result and intuitive analysis

of gold leaching efficiency

No, REREE XEUK/ KB R &R
(mol/Ly mL J&EE/C pH WAL F/%
1 0.4 0.25 20 1 15 3525
2 0.4 0.5 25 3 30 44.63
3 0.4 1 30 5 60  54.00
4 0.4 1.5 40 7 90  63.38
5 0.4 2 50 9 120 5244
6 0.6 0.25 25 5 90  66.50
7 0.6 0.5 30 7 120 71.19
8 0.6 1 40 9 15 83.69
9 0.6 1.5 50 1 30 75.88
10 0.6 2 20 3 60  54.00
11 0.8 0.25 30 9 30 7431
12 0.8 0.5 40 1 60  82.13
13 0.8 1 50 3 90  80.56
14 0.8 1.5 20 5 120 96.19
15 0.8 2 25 7 15 79.00
16 1.0 0.25 40 3 120 50.88
17 1.0 0.5 50 5 15 8213
18 1.0 1 20 7 30 79.00
19 1.0 1.5 25 9 60  83.69
20 1.0 2 30 1 90  89.94
21 12 0.25 50 7 60  83.69
22 12 0.5 20 9 90  82.13
23 12 1 25 1 120 91.50
24 12 1.5 30 3 15 77.44
25 12 2 40 5 30 8525
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