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Abstract

Increase of waste electric and electronic equipment (WEEE) is one of the alarming
phenomenon due to hazardous materials in the WEEE. However, valuable metals, like copper,
gold and silver are present at significantly higher concentrations in printed circuit boards (PCB)
than in virgin minerals.! Currently, copper is mainly recovered industrially from PCBs via
pyrolytic processes while researchers are focused to find hydrometallurgical techniques for
recovery of metals.?* Due to low solubility of precious metals, sulfuric acid and hydrogen
peroxide was selected as leaching agents for copper in this study. Leaching efficiency of
copper was optimized as for five variables, sulfuric acid concentration, hydrogen peroxide
volume percentage (v%), pulp density, leaching time and temperature using response surface
methodology (RSM). Selected approach provided important information from two-way
interactions between variables and proved significant two-way interactions between hydrogen
peroxide v% and pulp density and pulp density and temperature. Hydrogen peroxide v% was
found to be significant first order effect to copper leaching efficiency. Two optimum conditions
was found for leaching of copper with over 99.5% estimated leaching efficiency. The leaching
tests were performed using optimum conditions and no significant differences were found
between the estimated and obtained concentrations. Silver and other precious metals were
remained to solid residue hence precious metals can be recovered efficiently from more
concentrated matrix. Recovery techniques of copper from acidic solutions are mainly
precipitation, crystallization and electro winning.*® Electro winning was used for copper
recovery because the addition of chemicals is no needed hence reuse of sulfuric acid is
possible. In this study, copper was recovered with extremely high recovery and purity while
main impurities were lead and palladium.
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