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Recovery of silver in wastewater from cyanide silver plating by replacement with zinc wire
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Abstract: A large amount of silver-containing wastewater is produced from the silver cyanide plating
process. Recovery of silver and purification of the discharge are very important in saving resources and
protecting the environment. In this study, zinc wire was used to recover silver from such silver-containing
wastewater via the replacement reaction. The effects of zinc wire dosage, reaction time, temperature, pH
and stirring speed on silver recovery were investigated and evaluated. Optimal replacement conditions are
as follows: the dosage of zinc wire is 1 g/200 mL, pH 8~9, 30 °C, stirring speed 400 r/min and reaction
time 30 min. The replacement rate of silver was 99.44%. The kinetic analysis shows that the reaction
conforms to first-order kinetics and the diffusion is the rate determing step. The Arrhenius activation
energy is 19.95 kJ/mol. Based on these results, a recovery device was set up and the overall recovery cost
was lower than that of the resin method.
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Fig.1 Effect of zinc wire dosage on silver recovery
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Fig.2 Effect of reaction time on the silver recovery
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Fig.3 Effect of stirring speed on the silver recovery
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Fig.4 Effect of temperature on the silver recovery
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Fig.5 Effect of pH values on the silver recovery
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