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Copper Recovery from Artificial Bioleaching Lixivium of Waste Printed Circuit

Boards

CHENG Dan', ZHU Neng-wu'?, WU Ping-xiao'>, ZOU Ding-hui', XING Yi-jia'

(1. College of Environment and Energy, South China University of Technology, Guangzhou 510006, China; 2. Key Laboratory of
Pollution Control and Ecosystem Restoration in Industry Clusters, Ministry of Education, Guangzhou 510006, China)

Abstract: The key step to realize metal recovery from bioleaching solutions is the recovery of copper from bioleaching lixivium of waste
printed circuit boards in high-grade form. The influences of cathode material, current density, initial pH and initial copper ion
concentration on the efficiency and energy consumption of copper recovery from artificial bioleaching lixivium under condition of
constant current were investigated using an electro-deposition approach. The results showed that the larger specific surface area of the
cathode material (carbon felt) led to the higher copper recovery efficiency (the recovery efficiencies of the anode and the cathode
chambers were 96. 56% and 99. 25% , respectively) and the smaller the total and unit mass product energy consumption ( the total and

', respectively). The copper recovery efficiency and

unit mass product energy consumptions were 0. 022 kW +h and 15. 71 kW-h-kg~
energy consumption increased with the increase of current density. When the current density was 155. 56 mA -cm >, the highest copper
recovery efficiencies in the anode and cathode chambers reached 98.51% and 99.37% , respectively. Accordingly, the highest total
and unit mass product energy consumptions were 0.037 kW +h and 24.34 kW-h-kg™", respectively. The copper recovery efficiency
was also significantly affected by the initial copper ion concentration. The increase of the initial copper ion concentration would lead to
faster decrease of copper ion concentration, higher total energy consumption, and lower unit mass product consumption. However, the
initial pH had no significant effect on the copper recovery efficiency. Under the optimal conditions ( carbon felt for cathode materials,
current density of 111. 11 mA-cm ™, initial pH of 2.0, and initial copper ion concentration of 10 g-L~"), the copper recovery
efficiencies of the anode and cathode chambers were 96. 75% and 99. 35% , and the total and unit mass product energy consumptions
were 0. 021 kW+h and 14. 61 kW-h-kg ™", respectively. The deposited copper on the cathode material was fascicularly distributed and
no oxygen was detected.

Key words : bioleaching lixiviumj artificial simulation; electro-deposition; copper recovery; energy consumption
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