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Continuous arsenite oxidation treatment by a bioreactor
using arsenite-oxidizing bacteria

Nao ISHIKAWA', Junichi MIURA?, Ayumi Ito® and Teruyuki UMITA'

'Dept. of Civil and Environmental Engineering, Iwate University
2 Yurihonjo city
3 Dept. of Frontier Materials and Function Engineering, Graduate School of Engineering, Iwate
University

The continuous arsenite (As(III)) oxidation was investigated with a cylindrical bioreactor including
arsenite-oxidizing bacteria. The low cost As(III) oxidation process may become part of an As removal
treatment for drinking water. The bacteria used for the bioreactor were isolated from activated sludge
collected from an aeration tank at sewage treatment plant in Iwate prefecture and had 99.9% 16S rRNA
sequence similarity with Ensifer adhaerens. Spherical polyvinyl alcohol carriers in which the bacteria
were kept were included at a concentration of 30 or 100 mL per L of reactor volume for the basic
condition. More than 95% of the As(III) was oxidized when the As(III) concentration was 1 mg-As/L and
hydraulic residence times (HRT) were longer than 4 hrs. Additionally, the ability of the bioreactor to
oxidize As(III) was not lowered even though inflow of As(III)-containing water was stopped for 7 days.
At the increased As(III) concentration of 10 mg-As/L, the ability to oxidize As(III) decreased; only 60%
of the As(III) concentration was oxidized for a HRT of 4 hrs. Therefore, it is necessary to change the
operating conditions such as HRT for higher As(III) concentrations than 10 mg-As/L.
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