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Abstract; In order to optimize the conditions of electrochemical phosphorus removal and explore
the reaction mechanism, the effects of initial pH, initial concentration of phosphorus ( C,) and aeration
intensity (j) on the electrochemical phosphorus removal process were studied through simulating the

actual sewage, and the kinetics of electrochemical phosphorus removal process under different conditions
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were analyzed. The TP removal rate increased firstly and then decreased with the increase of initial pH,
and the solution pH increased with the increase of electrolysis time. TP removal rate reached more than
84.5% when C; was 5 mg/L, electrolysis time was 60 min and initial pH was between 6 and 8. The TP
removal rate reached the maximum value of 87.69% when the initial pH was 7. The higher the C;, the
lower the TP removal rate and the energy consumption per unit phosphorus removal were. When C; was 9
mg/L, the TP removal rate was 72.79% after electrolysis for 60 min, and the energy consumption per
unit phosphorus removal was only 0.059 kW - h/g, saving 0.025 kW - h/g compared with C; of 5 mg/
L. When j was between 0. 14 L/min and 0. 28 L/min, the TP removal rate was more than 86.0% after
electrolysis for 60 min, which was at least 43. 6% higher compared with j of zero. The kinetics fitting
results showed that chemical coordination reaction and adsorption reaction took place during the process of
electrochemical phosphorus removal. The removal of phosphorus was mainly ascribed to chemical
coordination when pH was between 3 and 5. However, the adsorption was the main process of phosphorus
removal when pH was between 7 and 11. The increase of pH did not weaken the adsorption reaction
during phosphorus removal. When C, was between 8 mg/L and 9 mg/L., the phosphorus removal effect of

chemical coordination reached the limit level. On the one hand, aeration was advantageous to the

%34

oxidation of Fe*

into Fe'* | promoting chemical coordination reaction. On the other hand, it could

alleviate electrode passivation and improve the phosphorus removal efficiency.
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Schematic diagram of electrochemical reactor
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Fig.2 Change of TP removal rate under different initial pH
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Fig.5 Effect of aeration intensity on TP removal rate
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