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Development of a Laboratory Scale Electrolysis Device for
Advanced Phosphate Removal

DENG Rui, HU Xinying, HAO Linlin, WANG Chang

(College of Marine and Environmental Sciences, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: To meet the phosphate discharging standard in purification tank effluent, a novel electrolysis device is developed.
The device adopts the unique plate fixed method and circulation aeration mode to improve the stability of the combination of
Fe*" ion and phosphate ion in electrolysis. The impacts of initial phosphate concentration, plate spacing, voltage and pH on
the phosphate removal efficiency are studied. The results show that the control of plate spacing is critical to the process en-
ergy consumption and phosphate removal efficiency. When the initial phosphate concentration is 2 mg/L , the plate spacing is
1 cm, the voltage is 30 V and the pH is 5, the residual TP concentration is 0.098 mg/L and the removing rate reaches 99.0%
after 30 min circulation aeration. The phosphate removing efficiency increases with the decrease of initial phosphate concen-
tration. When the effluent of real purification tank is treated at the pH 7.25, the TP concentration reduces from 10.2 mg/L to
0.349 mg/L, while less than 0.5 mg/L is the national first-class discharge standard of TP. This study provides a new way for
the advanced phosphate removal in dispersed rural domestic sewage purification tanks.
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Fig. 1 Composition of self-made experimental device
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Fig. 2 Fabrication drawing and parameters of electrolytic
phosphorus removal reactor
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Fig. 4 Effect of voltage on TP removal
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