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Optimization of Operational Conditions in Electrochemical Phosphate Removal System
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Abstract In recent years, electrochemical phosphorus removal technology has become increasingly popular. Influencing factor model
of the removal efficiency in electrochemical phosphorus removal system was established, the correlation between operational conditions
and removal effect was analyzed, and based on this, the operational conditions were optimized. The mathematical indicated the dephos-
phorization reaction in electrochemical phosphorus system accorded with the relationship of secondary reaction. Phosphate removal effi-
ciency was related to operational conditions such as detention time, plate spacing and current density. The experimental results re-
vealed that the phosphate removal efficiency increased with the extension of detention time and the inflection point of detention time can
be expressed as t=[ L/(7.25%107° kJ) ]*>. Along with the increase of plate spacing, the phosphate removal rate gradually decreased,
and the inflection point of plate spacing can be expressed as L=3.63x107 kJi*. The current density was positively correlated with the
phosphate removal efficiency. Specific phosphate removal rate could be achieved by controlling the current density according to the
model of phosphate effluent concentration: C=Cyexp(—1.45%10* kJi*/L). The results reveal the operational conditions on the operat-
ing effect in electrochemical phosphate removal system and provide a theoretical basis for the design and operation.
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