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Arsenic contamination in groundwater has caused severe health problems throughout the world.
Developing cost effective processes for arsenic removal is an emerging issue. Because As(ITI) is predominant in

groundwater and is more difficult to remove than As(V), oxidation of As(III) to As(V) is necessary to improve
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overall arsenic removal. This study was undertaken to enrich arsenite oxidizing bacteria under the autotrophic
condition and isolate and characterize facultative chemolithoautotrophic arsenite-oxidizing bacteria (CAOs) that
can oxidize As(III) effectively to As(V).

In Chapter 1, the general introduction about arsenic contaminated groundwater problems around the

world and recent arsenic removal methods were reviewed. The aim and scope of this study were also laid out.

In Chapter 2, an enrichment culture which adapted wide As(III) concentrations and completely
oxidized 12 mM As(III) within 4 days under the autotrophic condition was established and maintained by
repeated subculturing with providing NaHCOs and As(III) as the sole carbon and energy sources, respectively.
Furthermore, distinct CAOs that were well-adapted to a given As(III) concentration became dominant, and also
that other CAOs that do not play a major role in oxidizing As(III) at certain As(III) concentrations can survive
without complete disappearance in the enrichment culture.

In Chapter 3, six of ten isolated strains (B1, B2, C, D, E1 and E2) were CAOs, belonged to
B-Proteobacteria, and commonly contained the aoxB genes encoding the arsenite oxidase large subunit. These
isolated CAOs were considerably different in their As(III) oxidation capabilities. Strains B1, B2, E1, and E2
efficiently oxidized 1-10 mM As(III). The others showed efficient oxidation at 1-5 mM As(III). The Vmax and Km
values of the six CAO strains ranged from 0.22-0.28 mmol As(IIT)/(mg cell hr) and 0.51-0.73 mmol/L, respectively.

In Chapter 4, the ability of CAO strain B1 in oxidizing As(III) at both initial concentrations of 0.1 and
1.0 mM in model contaminated Rokko and Contrex waters which represent low and high hardness natural waters,
respectively were elucidated. The adsorption of 75 to 1000 pg/L As(ITI) (before bacterial oxidation) and As(V)
(after bacterial oxidation) by AA in model waters well obeyed the Langmuir and Freundlich isotherms with
correlation coefficients (z2) higher than 0.971, and the @mar values were higher for As(V) resulting from As(III)
microbial oxidation than for As(ITI) originally added into model waters, confirming that the microbial oxidation
can certainly enhance the arsenic removal from low and high hardness model natural waters by adsorption with
AA.

In chapter 5, the results of this study were summarized and concluded. The results of this study
suggest that the pre-treatment is an effective method in promoting the overall arsenic removal from
contaminated water with a variety of matrices. The combination of microbial As(III) oxidation using CAOs and
AA adsorption would improve the reliability of the As treatment and maintain As level within the acceptable
drinking water standards, making it an essential strategy in the future. Further investigation is needed for the

full scale application of this system to achieve a long-term operation with sufficient performance.
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