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Identifying sulfur species in eutrophic marine sediment collected under
different environment conditions
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The chemical composition of sulfur species in marine sediment cores collected from 13 sampling stations
around Oosaka Bay was identified using XAFS. The composition of sulfur species was analyzed at every 5
cm intervals of each core. Results showed that composition varied through depth rather than among
sampling stations. At a depth of 0-5 cm, the sulfate, thiosulfate and sulfur accounted for approximately
50% with the rest identified as pyrite. On the other hand, at a depth over 5 cm, the proportion of pyrite
increased. It was also indicated that the formation of pyrite might contribute toward decreasing the

concentration of hydrogen sulfide in the marine sediment pore water.

Keywords: Hydrogen sulfide, Oosaka Bay, Pyrite, Sulfur K edge-XANES

TR LUEER :

JEIRH ORACIEEE 1L, DT OfffE S 72 L
ODHEBICEY, T L TBmRERMEMIY
(AVS) I[ZX - TRHMlisn CTE /. ERITY
HHEICE > TETRRDLOD, BREMZT
R DHAEWL, 2] TH Y, Wik DILEE
HEIZZE I TV, TERITM S O RESY
HraBonic LWgEEaE, —ikmic, £E:
HEIC L > TiTbIvTE 72[3]. L L, £
B HE B S O HHEREZ 1T 5 WFR T,
DL FEN L LT LE D Z & IkET
BT LN -o T, FEMREEN-D,
HIRVERS LB 72U XAFS [ XJEVE DR D JERE
NN e T EEZOND.
RBRIBACESIZIE) 9 B DA DIRA, AiE
BEAK, THHEKROFA, EMOIE, fftkiE
> B K SEPEDUEARDBTAT 2 72 EERBE WAL
REWV. Lo T, SRR (o,
FelbiR oo ENL, WEKRHREM OZER e &) o

JERZERIT D Z ENARETH DH. AHFEHR
OB, FAEEKEOOESTH D,
KBE A HERAS T N , SRR7R BBt D
JEPR A BB L, FRECL 72T T o i s Db
JEREZ XAFS 7o#T L, WiiE DL RE & Bl
DIEJe O W I FRIBRIE & ORfR A 5 MC
THZETHD.
ER :

(L)FEEDERER

PE R FEER M IEE M AR ITTK
BRTS AL IR 13 A IS CIEAR SemD KR =2 7
oI N BB S 2T T T —
(BEAFL) CEREL L 7=, KR 2 7V 7
ECHREES emfg: 2B 0 i, BR LB ST,
pH, TEIEZHIE L7z, MK ks
(DIK-305A: KiEZE L T3) CTERELL, R
KIZEEN DAL A A R 2R AF AL
FEN%& (200SA, 2000SB: S B L 22 T3) CHl
E LTz, F72, XAFSHIEHRFEHI Z v/ 8—



THEMAL, WHERICHEICFDIRY, ERT
AR T CHg s, pETR =T
Ly 7 TEIAE Sy 7 LTRAF LI,

QXL AL L DERa T
NVORRE DTS HT

YR = 7 W2 7L DXAFSH BT 1L S AR K
SRt & —BLIOIZ T 7=, K%
Ge(111)D2fEFHE / 7 v A—HX —TH¥ L,
~U T AKX, K& T Chii s (2440-2540
eV)DKHE DXANES A2 k)L % SSDH
Hi#&(Techno X Co. Ltd.){Z TPYF mode Tl &
L7, F7o, BEEREHIEZEF = 0 N—NT
TEY mode CHl|iE L 7=. CuSO, * 5H,0D A A
B—7 DO —7 kv 7O )LX—%2481.6
eVIZKEIE L7-.

REREER

BTN T W DR DAV RE T
RETRERETROONT, & LAEEIZ
KoTEL L., 2ToRE ORI HEHIX, /51
T4 &, Widk, TARERYE, WEEEO AR
NVCT7 4T 47 TE=. LT, Eo
R BV sl A ENR A
34°-39.6°N, 135°-21.7°E), #fi/5 B (b= i ;
349-38.5’N, 135°-12.0'E) D& EDHx LT
w92 (Fig. 1). R 0-5 cm |IfiEetE, T A Hi
feth, Wit K 50%, 7%0 28314 74 R h
Wiz, —F, WENSem L0 2n L, X
474 FDEDDEIGNKEL 7o 7= (Fig.
2). WOV T T R 2
FABIIHALTE ST, HEE 0-5cm [TEJE
DBFA LT RAL KRR, T A Mg~
fbEi=728, Zi b O{bSFE TR D -
s ohni-EBEL 5N, —J, 5cm L
WTIE, KP2roOBBEOMKELE LY A
W Doy FE A BBy, HEECIRREIC A2 > T
WaEEZON, BMLKFBORILELD /31
T4 F &L TERICHALKEREE S LTV D
EEZLND. MBRAF ORI A AR,
FE 0-5 cm 1T, BE S5 ecm LUED TR
KL 72TV, Bl 2 13- A T, FJE 0-5
cm OFALYIA A #EE S 25 mg-S LHoxt L
T, 10-15cm Tl 15mg-SLY ThH - 7-.
ZD XIS T A MERDEIBRKF O L
MA T VBREOERTFICRELS HFELTWSA]
REMED R ST, 5%, Mo RofR &
BbhETHRAEMICERT 5.

X B
[1] Howard and Evans (1993) Environ. Toxicol.
Chem., 12, 1051-1057

£ 3

[2]Rickard and Morse (2005) Mar. Chem., 97,
141-197

[3]Rice et al. (1993)Chem. Geol., 107,
83-95Colloid. Interf. Sci. 377(2012) 284

L - ERERER (FIE)
REFEFRFERE L OEBEE~OEM & T E
LTW5. (MEE - FRAIEFIRE)

Sulfate
(FeSO,*7H,0)
Thiosulfate
(Na,S,0,)

Sulfur
Pyrite (FeS,)

Stn. B 5-10 cm
——JM Stn. B 10-15 cm

Normalized intensiy (a. u.)

Stn. A0-5cm
Stn. A5-10 cm
Stn. A10-15¢cm

vvvvvvvvvvvvvvv

2460 2470 2480 2490
X ray energy (eV)

Fig. 1 Sulfur K-edge XANES spectra of
marine sediments collected from Oosaka
Bay with each depth. The standards for
sulfur species were also given. The blue
colored dotted lines are the Ilinear
combination fit using these standard
spectra.
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Fig. 2 The depth profiles of sulfur species
in marine sediments collected from Oosaka
Bay. The composition was obtained by the
linear combination fit.



