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This study investigated the behaviour of sulfur species after the early diagenetic reduction of sulfate
from pore solution in an anoxic intertidal flat deposit in the Banweol area of Kyeong-gi Bay. west
coast of Korea. A total of seven sediment cores were collected during 1990-1992 and were analyzed
for their solid-phase sulfur species (acid-volatile sulfur, element sulfur, pyrite sulfur) as well as for
chemical components in the pore solution, such as sulfate. ammonium, hydrogen sulfide, phosphate
and Fe ion.

The pore water sulfate concentration was found to decrease rapidly downward from the sediment
surface. while that of hydrogen sulfide. ammonium and phosphate showed an increase. The dissolved
iron concentration in pore water. on the other hand, was found high in the surface layer of sediment
but fell sharply below this layer. These characteristic profiles of pore water sulfide and iron concentra-
rions suggest that some reaction occurs between dissolved iron and sulfide ions. leading to the forma-
tion of various sulfide minerals in the sedimentary phase.

The amount of inorganic sulfur species in the sediment increased downward. and showed a maxi-
mum of up to 7.9 mg/g. Among the three species analyzed. acid-volatile sulfur (AVS) was dominant
comprising more than 50 % of the total. The amount of pyrite sulfur was greater than that of element
sulfur. This implies that the formation of pyrite was restricted in this environment. The limited amount
of clement sulfur in this deposit may have discouraged the active formation of pyrite.
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Fig. 1. Location of the study area. (The Keonggi Bay and Banweol tidal flat). The location of core is pointed by«
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Tabie 1. Experiment methods determining each chemi-
cal species in pore water

Accuracy or

Chemical Method
species precision
Sullate Back titration using accuracy 95%

Barium ion'
Ammonium Spectrophotometry using
indophenol method?

precision %%

Phosphate  Spectrophotometry using  precision 95%
molybdate solution’

Silicate Spectrophotometry using  precision 95%
molybdate solution*

H-S Spectrophotometry using  precision 0%
ferric chloride’

Fe'" Spectrophotometry using  precision 95%
ferrozine®

Chlorinity  Titration with AgCi accuracy 95%
solution method

1: Howarth. 1978

2: Ivancici and Degobbis, 1974

3: Murphy and Riley. 1962

. Fanning and Pilson. 1971
: Cline, 1969
. Stookey. 1970
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Fig. 2. Flow chart of analysis of core samples
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Fig. 3. Depth profiles of sulfate, ammonium and phosphate in pore waters.
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Fig. 5. Profiles of total inorganic sulfur and sulfur species in sediments.
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Table 2. Possible reacticns forming sulfide minerals.

Fel' +S°" > FeS— IXLeslic et al, 1990)

Fet + HS —FeS+ H*—2yDavidson. 1980)
3FeS+S'—Fe,S;— 3(Leslic et al, 1990)
2FeOOH + H.S+4H*—2Fe’” + §"+4H.0 —&
(Boudreau. 1991)

FeOOH +3/2 HS +1/16 S+ 3/2H > FeS:+2H-0—5
(Lord & Church. 1983)

FeS+ S'—>FeS,— 6XLeslie et al. 1990)

FeiSa+ 25" >3FeS:—7XLeslie et al. 1990)

H,S+ FeS+ oxidants—>FeS;+ H* + SO -—®

(Swider & Mackin. 1989)
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Fig. 6. Plots of calculated IAP values in depth. Solid line: Amorphous FeS. long dash: mackinawite. short dash: pyrrho-
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