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tion derived from EXAFS.
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Fig. 6 Radial structural functions of Se (IV) species sorbed on ferri-
hydrite (iron hydroxide) (A) and soil (B) and Se(VI) spe-
cies sorbed on ferrihydrite (C) and soil (D). Structures of Se
(IV) and Se(VI) species in the soil were identical to those
sorbed on ferrihydrite, showing that ferrihydrite is the host
phase of Se(IV) and Se(VI) in the soil. A peak correspond-
ing to Fe as the second neighboring atom was not observed
for Se(VI), suggesting that Se(VI) forms an outer-sphere
complex to ferrihydrite.
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Fig. 8 Sulfur K-edge XANES of the size-fractionated aerosol sam-
ples collected in the Kosa period in April, 2002 in Tsukuba,
Japan. The numbers are the particle sizes of the aerosol. The
spectra showed that the main sulfur species in smaller and
lager particles were (NH,4),SO, and gypsum (CaSO, e
2H,0), respectively. The dotted curves indicate the simulat-
ed spectra assuming the sulfur species in the samples consist
of the two species (energy region used for the simulation:
2.482-2.502 keV).
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Fig. 9 Calcium K-edge XNAES of the aerosol particles collected in
Akesu (about 30 km northwest of the Taklimakan desert)
during Kosa (=April, 2002) and non-Kosa (=January,
2002) periods. The spectra were obtained by two modes,
fluorescence mode (FL) and conversion electron yield mode
(CEY). In these two modes, XAFS spectra were measured
by monitoring fluorescence X-rays and Auger electrons,
respectively, which were proportional to X-ray absorption.
CEY mode is surface-sensitive because of shallow escape
depth of Auger electrons.
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Advance of molecular environmental geochemistry
by XAFS

Yoshio TAKAHASHI Department of Earth and Planetary Systems Science, Graduate School of
Science, Hiroshima University

Abstract It has become possible to describe more precisely various phenomena occurring on the earth from
atomic level due to the development of various spectroscopies. In particular, X-ray absorption fine structure
(XAFS) is a powerful tool to investigate the chemical speciation of trace elements incorporated into solids and
also adsorbed at solid-water interfaces. Such information of atomic scales enables us to understand various
chemical reactions in natural systems. To show the importance of studying geochemical and environmental
samples by XAFS, three examples from our recent studies were given in this review: (i) chemical-state of
radiogenic daughter nuclide produced by decay from the parent nuclide in crystal, (ii) speciation of toxic ele-
ments at solid-water interface and its relevance to its solubility to water, (iii) chemical reactions occurring at
the surface of Kosa particles. The link between the information at atomic scale and the macroscopic phenome-
na observed on the earth is the attractive aspect of geochemistry and essential factor to understand various
environmental problems.
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