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Identifying sulfur species in marine sediments
collected from Osaka Bay using XAFS

Satoshi ASAOKA®, Hideo OKAMURA? , Yasuhiro USHIHARA?,

Toru ENDOP, Ayaka TAMURA®, Shinjiro HAYAKAWA?®

“Res. Center for Inland Seas, Kobe Univ., "Grad. Sch. of Engineering, Oosaka City Univ. °Grad. Sch. of Engineering, Hirc

L. Introduction

The hydrogen sulfide is highly toxic to benthic organisms and may cause foul odor and blue tide. The concent ogen sulfide i‘
eutrophic marine sediments is controlled by sulfur species in marine sediments as well as the activities of sulfate-redu cteria. In previous

requires complicated procedure to separate and identify each sulfur species. Therefore, it is concern that sulfur might change to
different chemical forms as a result of the complicated procedure.

The purposes of this study were to (1) determine directly the hydrogen sulfide concentration in marine sediment pore water using  detection
tube and (2) identify sulfur species in marine sediment using XAFS instead of the complicated sequential extraction

studies, the sulfur species in marine sediment was determined using a sequential exiraction. However the um\cnﬁi‘ iiicxuucnnn method

Sediment core samples were collected in Osaka Bay using an undisturbed core sampler s
deployed from Onokoro, a training and rescarch vessel of the KURCIS, Kobe Univ. The
collected cores were cut every 5 em depth on board. The sediment pore water Was ¢,
collected by installing a soil moisture sampler and the concentration of hydrogen sulfide <, b
(H,S) in the pore water was measured by the detection tube =
Sulfur K edge XAFS spectra of the sediments were measured using the BL11 in the
HISOR, Hiroshima Univ. The synchrotron radiation from a bending magnet was |
monochromatized with a Si(111) double-crystal monochromator. The sample chamber ™|
was filled with He gas, and XAFS spectra were measured by the X-ray yield L2

(XFY) mode using a SDD detector. Coneentrations of each sulfur species were caleulated
from total sulfur concentration proportionally divided by each sulfur species composition.
Total sulfur concentration was determined by ICP-AES afier wet oxidative
decomposition.

II. Results and Discussion ¢, , o """, .

=
Figs. 1 Sampling stations in Osaka
Bay (left) and the undisturbed
sediment core sampler (right).
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Sulfur species in marine sediments collected from Osaka Bay fitted well

s —————— Wy pyrite. The major sulfur species were” (1) sulfate originating - from
T Foe seawater or oxidation of sulfur by sulfur bacteria 2, (2sulfur-formad by,
Xoad gy @ oxidation of hydrogen sulfidé and - (3)pyrite ~derived  from -

Fig. 3 Sulfur K edge NANES spectra of marine sediments
collected from station No. 4 at Osaka Bay in October 2014.
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3 | 1976.10. 19~20 AR ) O 15 22
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11 | 1984. 10. 4~6 EBRAY (R O 12 18
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18 | 1991.10. 2~4 LRy (R © 15 24
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