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Speciation of selenium in water by disk solid-phase extraction/X-ray fluorescence
spectrometry

Kenta Hagiwara, Yuya Koike, Mamoru Aizawa, Toshihiro Nakamura

Abstract

A rapid and simple method using wavelength-dispersive X-ray fluorescence spectrometry after on-site concentration
with disk solid-phase extraction was developed for the speciation and evaluation of the concentration of inorganic Se in
drinking water. A 50 mL aqueous sample was adjusted to pH 3 with hydrochloric acid, and then ammonium pyrrolidine
dithiocarbamate solution was added. The solution was passed through a hydrophilic polytetrafluoroethylene filter placed
on an anion-exchange disk to separate Se (IV) -pyrrolidine dithiocarbamate complex and Se (VI). Each solid-phase
extraction disk was affixed to an acrylic plate using adhesive cellophane tape, and then examined by wavelength-
dispersive X-ray fluorescence spectrometry. The detection limits of Se (IV) and Se (VI) were 0.4 and 0.2 pug L™},
respectively. Spike tests with 1 zg (20 zg L) of Se(IV) and Se (V1) in 50 mL of natural mineral water showed good

recoveries and reproducibility.
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TRAERDPET L7ze 22T, HopURhE s 1350mL
kL7

1
/ e
08{ A
» 2ug
(=9
Q
f 0.6 - lpg
%(
| 0.5pug
E\ 0.4
&
>
0.2 1
Opg
0

31.4 31.6 31.8 32 322 32.4

AR, 20/ °

3.4. MER
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HPLC-ICP-MS 0.01 0.022 0.023 3)
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- & /ug L FE RS/ pg L AL, %

Se(IV) Se(VI) Se(IV) Se(VI) Se(IV) Se(VI)
FFaTNIRTNT f—H— 0 0 0.7 (3.9) N.D. - -
20.0 0 19.7 (4.1) N.D. 95.0 -
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