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Removal of copper and cadmium from simulated wastewater using
coupled internal electrolysis with flocculation: a comparison of effects
and investigation of mechanisms
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ABSTRACT

A single factor experiment was conducted to analyze the impacts of initial pH (1.0-8.0), reaction
time (10-120 min), aeration quantity (0-12 L/h), and flocculation pH (6.0-12.0) on the removal of
Cu” and Cd* from simulated wastewater via coupled iron-carbon internal electrolysis with floc-
culation. The results showed that in the internal electrolysis reaction stage, the removal rate of
Cu* remained steady at first and then slowly decreased with increasing initial pH, whereas the
removal rate of Cd* continued to slowly increase. As the reaction time increased, the removal rate
of Cu* increased steadily, and the removal rate of Cd* showed the same trend. With the growth of
aeration intensity, the removal rate of Cu® increased rapidly and then decreased slowly, whereas
the removal rate of Cd* continued to slowly increase. The removal rate of Cd* under different
reaction conditions was lower than that of Cu?. In the flocculation reaction stage, as the flocculation
pH increased, the removal rate of Cu* gradually increased at first and then stabilized, while the
removal rate of Cd* rapidly increased at first and then stabilized. The Cd* removal rate could be
increased to more than 90% by adjusting the pH to a suitable value. The internal electrolysis reac-
tion followed the first-order kinetic model. Solution components after the reaction were determined
by X-ray diffraction. It could be inferred that the underlying mechanism of coupled iron-carbon
internal electrolysis with flocculation for the removal of Cu** was oxidation and reduction, while
the mechanisms for the removal of Cd* were chemical precipitation and flocculation-adsorption.
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