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Abstract

Aluminum electrolysis process as a simple phosphorus removal system for small-scale
Johkasou Systems for domestic wastewater treatment was investigated. Trivalent
aluminum cations produced by electrolysis are combined with influent orthophosphate
anions to form a precipitate. The precipitate is stored within the small-scale Johkasou
Systems and is removed together with biological excess sludge when necessary. Lab
experiments using phosphorus buffer as artificial influent were carried out to evaluate a
fundamental phosphorus removal efficiency of a device of the aluminum electrolysis
process. The device was made up of two aluminum plates that were set facing each other
as electrodes. Electrical connecting wires joined a battery to the center of the electrodes,
and electrical polarity of the electrodes was changed for a certain period. We conclude
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that influent phosphorus concentration, electrical current and a polarity changing span
affected the phosphorus removal efficiency, and an appropriate polarity changing span
was 1 day to 7 days. In order to develop corrosion from the perimeter to the center of the
electrodes, it was effective that interior surfaces of the electrodes were coated with
silicone resin. However, higher voltage was needed compared with the electrodes not
coated with silicon resin. When we reduced 5mg/ ¢ of influent phosphorus to 1 mg/ ¢ of
effluent phosphorus under the appropriate polarity changing span, the specific
phosphorus removal efficiency of the device was almost 3mg-P/mA/day.
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