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NaDDC preserves arsenite during soil and sediment extraction.

Abstract

The primary objective of this study was to develop a simple method that can be used to extract the more readily mobilizable and bioavailable
arsenic species from soil and sediment while at the same time minimizing the transformation between (As™) and (AsY), the two most commonly
found arsenic species in the environment. Several extraction strategies were evaluated using phosphate as extractant in combination with either
ethylenediaminetetraacetic acid (EDTA), hydroxylamine hydrochloride (NH,OH-HCI), or sodium diethyldithiocarbamate trihydrate (NaDDC).
The addition of EDTA in the phosphate solution did not prevent As™ from oxidation. While promising results were shown when 1%
NH,OH-HC! was added, conversion of As™ began to occur with extended extraction time (>12h). Good results were achieved using

10 mM phosphate and 0.5% NaDDC where As™ oxidation was clearly minimized. The combined phosphate and NaDDC solution was applied

- . I
to several soil and sediment samples. As

© 2005 Elsevier Ltd. All rights reserved.

Keywords: Arsenic speciation in soil; Arsenite; Arsenate; HPLC-HG-AFS

spiked was quantitatively recovered in all soil types tested.

1. Introduction

Research on arsenic biogeochemical cycling and its health
effects has spanned the spectrum from occurrence and exposure
to intervention and medical treatment. Arsenic study is compli-
cated by the fact that both organic and inorganic arsenic forms
can exist in environmental and biological systems (Cullen and
Reimer, 1989; Frankenberger Jr., 2002). Arsenic is also a redox
sensitive element which can exist in multiple oxidation states
(5, 3, 0, and —3). Conversion between different oxidation states
occurs readily in environmental and biological systems
(Frankenberger Jr., 2002; Meng et al., 2003; Watt and Le,
2003). The environmental fate, bioavailability and toxicity of
arsenic vary dramatically with its chemical forms. Therefore,
assessment of arsenic fate and transport, environmental impact
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and human health risk based only on measurement of total arse-
nic concentration is not reliable. Frequently, the lack of the spe-
ciation information is the major limitation to our understanding
of the biogeochemical cycling of arsenic and its health effects
to human beings.

The identification of different arsenic forms in environmental
and biological systems has become an important and challenging
research area in environmental and biomedical studies. The sep-
aration steps should be considered closely in order to maintain
the integrity of arsenic species. As with many other metals, spe-
ciation analysis of arsenic involves a complex scheme of opera-
tion (Templeton et al., 2000). One of the approaches to study the
solid-phase association of elements that has been extensively ap-
plied to metals and metalloids is the sequential partial dissolution
technique proposed by Tessier et al. (1979). This analytical pro-
cedure involves sequential chemical extractions separating trace
metals into five fractions: exchangeable, bound to carbonates,
bound to Fe-Mn oxides, bound to organic matter, and residual.
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