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Abstract

Hydrogen sulfide is highly toxic and fatal to benthic organisms. It also depletes dissolved oxygen and generates
blue tide when oxidized, Therefore, it should be controlled to maintain healthy ecosystems. The purpose of this
study is to evaluate the removal of hydrogen sulfide from seawater using granulated coal ash produced from coal
thermal electric power stations. The batch experiments revealed that the removal kinetics of hydrogen sulfide were
expressed as a first-order rate equation and that the adsorption maximum of hydrogen sulfide was 108 mg-S+g”, The
K-edge X-ray adsorption fine structure spectra of sulfur adsorbed by granulated coal ash indicated that hydrogen sulfide
was adsorbed as sulfur and formed FeS, when the hydrogen sulfide concentration was high. Results imply that
applying granulated coal ash to organically enriched sediment can effectively reduce the concentration of hydrogen

sulfide in interstitial water.
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Table1 Chemical compositionofthe granulated coal ash used in the
presentstudy

Main elements (g-kg'-dw) Trace elements (mg kg '-dw)

Si0, 395 Ba 397 Rb 288
co, 133 MnO 329 Co 286
ALO 126 Zr 298 Cr 272
€a0 55.4 N 200 Gz 206
c 27.4 v L Nb 344
Fe:0; 225 Zn 889  S¢ 145
MgO 8.11 Ce 697 Th 127
K0 6.09 Cu 589  Hf 67
H 52 Y 526 W 52
TiO, 5.68 Nd 344 U 42
NayO 2.50 La 342 Yb 39
P,0; 1.86 Pb 293  Cs 32
Sr 0.40 Ni 29,2
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Fig. 1 Change in HoS5-§ with 8 mg-S- /7' initial
concentration added with granulated ceal ash
(€) and without granulated coal ash or
control (O), Granulated coal ash of 0.2 g
was added to 50 m/ N. purged seawater with
pH 8.2 and agitated at 25 °C. The emor bars
are standard deviations conducted in
triplicates.
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Fig. 2 Change in I.S-S with 80 mg-S- /' initial
concentration added with granulated coal ash
{4A) and without granulated coal ash or control
(O). Granulated coal ash of 0.2 g was added to
50 m/ N, purged seawater with pH 82 and
agitated at 25 “C. The error bars are standard
deviations conducted in triplicates.

o
=

¢ ¢ ¢

(=23
<

-
o
1

H2S-8 (mg-$-17")

=]
=
1

A z
T

A
Lol

Vol.32 No.7(2000)

Time(h)
0 20 40 ] 80 100

In(C/C,)

4.0 -
Fig. 3 First order rate constant for reducing Kinetics of
H,S-S.4: Initial concentration is 8 mg-S-/,
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Fig. 4 Change over time of H,S-S concentrations
with muitiple additions of H,S; granulated
coal ash (B) and withowt granulated coal
ash ; control (O). Granulated coal ash of 0.2
g was added to 50 mi N, purged seawater
with an initial concentration of 200 mg-S-
1. pH 8.2 and agitated at 25 “C. The ermor
bars are standard deviations conducted in
triplicates.
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Fig. 5 Sulfur K-edge XAFS spectra of granulated
coal ash with and without F,S adsorption by
X-ray fluorescence yield method.
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Fig. 6 Sulfur K-edge XAFS spectra of several sulfide
compounds by conversion electron yield
method.
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Fig, 7 Sulfur K-edge XAFS spectra of sulfur and
granelated coal ash after H,S adsorption.
Sulfur was determined by conversion electron
yield method. The granulated coal ash after
H,S adsorption was determined by X-ray
fluorescence yield method.
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Fig. 8 Secondary electron image of granulated coal
ash without HyS adsorption (200x).

O}

Fig. 9 Secondary electron image of granulated
coal ash after H,8 adsorption (200x).
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Fig. 10 Secondary electron image of granulated coal
ash after H,S  adsorption  (high
magnification at 1000x).
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