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Abstract

A bacterial strain B2 that oxidizes arsenite into arsenate was isolated from the biofilm growing in a biological groundwater treatment
process used for Fe removal. This strain is phylogenetically and morphologically different from the genus Leptothrix commonly encoun-
tered in biological iron oxidation processes. T-RFLP fingerprint of the biofilm revealed that this isolated strain B2 corresponds to the
major population of the bacterial community in the biofilm. Therefore, it is probably one of the major contributors to arsenic removal in
the treatment process.
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1. Introduction

Arsenic which is widespread in groundwater, in relation
with geology or anthropogenic sources (mining, agricul-
ture), is a very toxic element. Considering that concentra-
tion close to 50 lg l�1 in drinking water significantly
increases the risk of cancer (Ravault et al., 2003), the Euro-
pean Commission has lowered the maximum concentration
limit for arsenic in drinking water from 50 to 10 lg l�1.

Some water treatment processes such as reverse osmosis
(Ning, 2002) or nanofiltration (Sato et al., 2002) allow to
reach these legal requirements; however, these treatments
are expensive for small drinking water production units.
Adsorption on alumina (Singh and Pant, 2003), Fe or
Mn oxi-hydroxides (Meng et al., 2001; Roberts et al.,
2004; Zhang et al., 2004; Driehaus et al., 1995) or zero-
* Corresponding author. Tel.: +33 4 67 14 33 56; fax: +33 4 67 14 47 74.
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valent iron corrosion products (Manning et al., 2002; Su
and Puls, 2003) appears to be the method of choice; how-
ever, As(III) is slightly retained and must at first be oxi-
dized chemically. Katsoyiannis and Zouboulis (2004)
showed that As(III) was efficiently removed by biological
filtration process used for Fe treatment. They proposed a
mechanism based on the oxidation of As(III) by the bacte-
ria involved in Fe oxidation, i.e. Leptothrix and Gallionella

and subsequent coprecipitation of As(V) and Fe-oxides.
This study confirms the occurrence of biological As(III)

oxidation in Fe removal plant. Traditional isolation and
culturing techniques were used in combination with
advanced molecular methods in order to find out the bac-
teria responsible for this oxidation.

2. Materials and methods

The experiments were performed using groundwater
from a well that supplies the village of Ambacourt (Vosges,
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hydrique et risque pour la santé. Institut de veille sanitaire, 108 p.

Raven, K.P., Jain, A., Loeppert, R.H., 1998. Arsenite and arsenate
adsorption on ferrihydrite: kinetics, equilibrium, and adsorption
envelopes. Environ. Sci. Technol. 32, 344–349.

Reasoner, D.J., Geldreich, E.E., 1985. A new medium for the enumeration
and subculture of bacteria from potable water. Appl. Environ.
Microbiol. 49, 1–7.

Roberts, L.C., Hug, S.J., Ruettiman, T., Billah, M.M., Khan, A.W.,
Rahman, M.T., 2004. Arsenic removal with iron II and iron III in
waters with high silicate and phosphate concentrations. Environ. Sci.
Technol. 38, 307–315.

Sato, Y., Kang, M., Kamei, T., Magara, Y., 2002. Performance of
nanofiltration for arsenic removal. Water Res. 36, 3371–3377.

Singh, T.S., Pant, K.K., 2003. Equilibrium, kinetics and thermodynamic
studies for adsorption of As(III) on activated alumina. Sep. Purif.
Technol. 36, 139–147.

Su, C., Puls, R.W., 2003. In situ remediation of arsenic in simulated
groundwater using zerovalent iron: laboratory column tests on
combined effects of phosphate and silicate. Environ. Sci. Technol.
37, 2582–2587.
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