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Abstract

At present, the use of zinc powder to remove cobalt from zinc sulfate electrolyte has problems such as zinc
powder agglomeration and encapsulation, resulting in an increase in the amount of zinc powder and a poor
removal effect. In order to solve these problems, a new ultrasonic enhanced zinc powder purification method
was proposed to remove cobalt (II ) from zinc sulfate electrolyte. The removal rate of cobalt (II ) was 95.02
% and the residual concentration of cobalt ( II ) was 0.99 mg / L under the ultrasonic condition of 60 min, 80
°C and 3 g/ L zinc powder. Compared with conventional replacement, the ultrasonic enhanced replacement
reaction shortens the reaction time by 100 min, reduces the reaction temperature by 10 °C, reduces the amount
of zinc powder by 50 %, increases the removal rate by 23.65 %, and significantly reduces the concentration of
cobalt. The cavitation effect and mechanical effect of ultrasonic can refine the particles, break the inclusions,
accelerate the mass transfer process, improve the removal rate of cobalt (II ), thus significantly reducing the
consumption of zinc powder and reducing the cost. Therefore, the use of ultrasound-enhanced zinc sulfate
electrolyte purification technology is of great significance for the comprehensive recovery of zinc electrowin-
ning and cobalt. This study proposes a new process of ultrasonic strengthening zinc powder to purify zinc
sulfate solution, which provides a new research direction for zinc hydrometallurgy enterprises, in order to
achieve the purpose of energy saving and emission reduction and efficiency improvement for enterprises.
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