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Abstract |

- i

The behaviour of trace amounts of arsenate coprecipitated with ferrihydrite, lepidocrocite and goethite was studied during reductive
dissolution and phase transformation of the iron oxides using [55Fe]- and [73As]-labelled iron oxides. The As/Fe molar ratio ranged from i
0 to 0.005 for ferrihydrite and lepidocrocite and from 0 to 0.001 for goethite. For ferrihydrite and lepidocrocite, all the arsenate remained =
associated with the surface, whereas for goethite only 30% of the arsenate was desorbable. The rate of reductive dissolution in 10 mM
ascorbic acid was unaffected by the presence of arsenate for any of the iron oxides and the arsenate was not reduced to arsenite by ascor- j
bic acid. During reductive dissolution of the iron oxides, arsenate was released incongruently with Fe2+ for all the iron oxides. For fer- I
rihydrite and goethite, the arsenate remained adsorbed to the surface and was not released until the surface area became too small to |
adsorb all the arsenate. In contrast, arsenate preferentially desorbs from the surface of lepidocrocite. During Fe2+ catalysed transforma- j
tion of ferrihydrite and lepidocrocite, arsenate became bound more strongly to the product phases. X-ray diffractograms showed that
ferrihydrite was transformed into lepidocrocite, goethite and magnetite whereas lepidocrocite either remained untransformed or was;
transformed into magnetite. The rate of recrystallization of ferrihydrite was not affected by the presence of arsenate. The results present-,
ed here imply that during reductive dissolution of iron oxides in natural sediments there will be no simple correlation between the release
of arsenate and Fe2+. Recrystallization of the more reactive iron oxides into more crystalline phases, induced by the appearance of Fe2 + :

in anoxic aquifers, may be an important trapping mechanism for arsenic.
© 2006 Elsevier Inc. All rights reserved.
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1. Introduction

Arsenic is a toxic metalloid and may occur either as
inorganic compounds or as organic arsenic. Organic arsen-
ic compounds are, however, rarely quantitatively impor-
tant, and in natural waters arsenic is mostly found in
inorganic forms as oxyanions of trivalent arsenite (As(III))
or pentavalent arsenate (As(V)).

The WHO guideline value for arsenic in drinking water
is 10 ug/L. However, groundwaters with an arsenic concen-
tration exceeding 200 ug/L have been reported from places
like Bangladesh, W. Bengal, Vietnam and Inner Mongolia
(Berg et al., 2001; Anawar et al., 2002; Mandal and Suzuki,
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2002; Ryu et al., 2002; Smedley and Kinniburgh, 2002;
Smedley et al., 2003). The most serious occurrences in
terms of population exposed is Bangladesh where up to ;

30-35 million people are adversely affected by arsenic con-
taminated drinking water (BGS and DPHE, 2001).

The situation in Bangladesh has lead to an increased
interest in arsenic geochemistry and several studies havei
been conducted to elucidate the mechanisms responsible
for the enhanced arsenic concentrations. Though it is gen-1
erally agreed that the arsenic in Bangladesh stems from;
natural sediment-water interaction, there is no consensus
about the mechanisms releasing arsenic to the groundwa-l
ter. Proposed mechanisms include the oxidation,of pyrite;
containing arsenic (Das et al., 1996; Mandal et al., 1998),:
the reduction of adsorbed arsenate to arsenite (BGS andj
DPHE, 2001; Bose and Sharma, 2002), competitive anion|
exchange of adsorbed arsenic (Acharyya et al., 1999;5




























