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New Electrodialysis Process for Recovering Acid, Arsenic and Copper/Zinc
from Waste Acid of Copper Smelting

ZENG Juan, ZHANG Yufeng, YU Kanping, LIU Meng, ZHANG Ligang
( Changsha Research Institute of Mining and Metallurgy Co Ltd, Changsha 410012, Hunan, China)

Abstract: In order to effectively separate acid, arsenic and copper/zinc from smelting waste acid, a kind of simulated
waste acid was taken to be treated by using electrodialysis with bipolar membrane. The effects of running time, acidity,
initial concentration of arsenic and copper/zinc on the separation rate of acid, copper/zinc, and arsenic were
investigated, and the process was also applied in the treatment of waste acid from copper smelting for verification.
Besides, the surfaces of anion exchange membrane, cation exchange membrane and bipolar membrane in electrodialysis
after long-term usage were analyzed and characterized. The results show that with the running time more than 80 min,
arsenic concentration less than 9 g/L, acidity less than 5% and copper/zinc concentration less than 5 g/L, three kinds
of solution respectively containing arsenic, valence metallic salt and acid were obtained. It is shown that the arsenic
separation rate is more than 93% , the recovery rate of copper/zinc is more than 96%, and the recovery rate of acid is
more than 97%. More than 90% of other metallic ions (such as Na, K, Mg, Ca) in waste acid are trapped in the
bipolar membrane salt chamber, thus making inorganic salt ions effectively recovered from waste acid by an open circuit.
After nearly two years of application, electrodialysis membrane and bipolar membrane are observed to have no obvious
change in the apparent morphology, and no obvious precipitant attached on them.
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