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Abstract
Background and Objective: In the waste from the cold treatment process in zinc production plants,

there is about 40 to 50% of zinc and other harmful heavy metals such as cadmium and nickel.
Cadmium and nickel are among the heavy metals that are harmful to human health in high
concentrations. Removal of bio-pollutants from these wastes is one of the concerns of the zinc
industry. The purpose of this study is to remove nickel and cadmium as impurities in the zinc
production process by cementation method.

Methodology: The procedure consists of three steps: cold purification cake leaching, impurity

purification and electrolysis. The cake is first liquefied with sulfuric acid and the resulting solution
contains zinc ions along with nickel and cadmium impurities. Optimal conditions for the removal of
impurities were obtained by the surface response method (RSM), then the filtration process was
performed by the cementation method and the impurities were removed and finally the solution was
electrolyzed to produce zinc. Using Design Expert (DOE) test design software, the parameters
affecting the filtration process such as temperature, zinc powder concentration, retention time and
additive concentration were investigated.

Findings: It was found that most influences related to contact time, temperature, zinc powder amount
and additive concentration, respectively. So, optimum conditions for removal of nickel and cadmium
containing temperature of 85 centigrade, concentration of 6.63 mg L™ of zinc powder, contact time of
100 min and concentration of 10.29 mg L™ for additive were obtained. At these conditions, impurities
amounts were reached to the allowed limit for electrolysis and zinc in the cake was recovery.
Conclusions: Using cementation method by removing impurities and then recovering zinc, in
addition to solving some of the environmental problems caused by the cake, the recovery of these
metals is of great economic importance.
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1- Response surface methodology

2- Design of experiments
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0.95%BxC-0.29%BxD-0.64xCxD-1.02xA2-2.09xB2-1.63xC2+0.28xD2
Removal Ni=+91.10+6.71xA+11.90xB+4.31xC+1.55xD+0.94x AxB-0.48x Ax C-3.750E-
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Figure 2- Simultaneous effect of temperature
and zinc powder concentration on nickel
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Table 2- Average concentration of impurities after refining in optimal conditions
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