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Soils receive sulfate inputs from the atmosphere via processes such as adsorption onto mineral surfaces,
precipitation as Al-hydroxy sulfate minerals, and immobilization of organic sulfur, all of which can diminish or
delay net soil acidification. To understand S-accumulating mechanisms, this study examined the contributions of
sulfur fractions to S accumulation at two soil profiles which are geohistorically old being exceed more than 10,000
years in the lowest layer. The aim of this study was to specify a major sulfur fraction that was an appropriate to be
accumulated in soils with Sulfur K- and L-edge XANES spectroscopy.

Fourteen soils from two sites (St and Ys) in the Kanto district were sampled with an interval of 10cm depth.
Grounded soils were oxidized with HNO3;-HCIO, to determine a total S. The total S concentration in the digested
soils was further determined by the ICP-AES. For reference compounds and the soil samples, S L- and K-edge
XANES spectra were acquired by the beamline 11B at the High Energy Accelerator Research Organization (KEK)
in Tsukuba, and by the beamline BLO5B at New SUBARU, Univ. of Hyogo, Japan.

The total S pools down to 76-cm and 60-cm depth at the St and Ys sites were 3,900 and 4,440 kg S ha™,
respectively. These values were corresponded to those in the other Japanese volcanic soils, and were much higher
than those of European and North American soils whose S pools were usually less than 1,000 kg S ha™ with 50cm
depth. Sulfur XANES spectroscopy revealed differences in sulfur speciation of reference S compounds and of the
sample soils. Both ester sulfate-S and inorganic sulfate-S were predominant species which accounted for 65 % of
total S. These compounds were strongly oxidized states (S*°). The remaining S had intermediate oxidation states
(S* to S**). European and North American soils tended to accumulate organic S with more reduced states.
However, this study indicated that Japanese volcanic soils have a high ability to accumulate organic and inorganic
S with the strongly oxidized state. Our previous study showed that an ester sulfate-S was recalcitrant against
microbial mineralization. These studies suggest that the ester sulfate-S was protected due to soil mineral-association
from mineralization, and that the fraction has a long resistance time in soils. This intrinsic nature of soils might
contribute to delay soil acidification caused by atmospheric sulfur deposition.




