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This research aimed to study various factors that influenced on the efficiency of leaching process and to assess the 
optimum conditions to achieve the efficient leaching method for base and precious metals from crushed waste 

printed circuit boards (WPCBs). Electrolyte solution receiving from leaching approach aim to further be used for 
base and precious metals recovery or refining processes. Chemical leaching temperature and contact time were fixed 
at 80 C for 120 minutes. Factors influenced on leaching efficiency including acid leachant types (sulfuric acid, nitric 
acid, hydrochloric acid and aqua regia), concentration of leaching solutions (2, 4 and 6 M) and solid/liquid ratio 
(10, 20 and 30 g WPCBs/ 50 mL leachant) were evaluated for oxidative leaching process. The results indicated that 
HNO3 gave the best leaching ability for Cu and Pb and aqua regia showed highest leaching efficiency for Fe and Ni. 
Considering to types of metals, Cu was the most favorable to be leached from WPCBs into soluble form. Among 
the optimal conditions examined, the maximum Cu concentration was founded when HNO3 was applied at the 
concentration of 4 M and WPCBs 20 g/HNO3 50 mL which resulted in the highest Cu concentration of 386,820 
mg/L in extracted electrolyte solution which is equivalent to 96.71 % Cu of dried WPCBs. The obtained dissolved Fe, 
Pb and Ni concentrations were only around 906.82, 357.41 and 148.95 mg/L corresponding to 0.15, 0.06 and 0.02 % 
of Fe, Pb and Ni of dried weight WPCBs, respectively.
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