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Abstract — In this study, we evaluated remediation of coastal benthic environment by Granulated Coal Ash (GCA)
in active sedimentation area. Experimental cases were divided into three sections according to amount of new sedi-
ments, and mesocosms were installed in tidal flat ground. After 1 month, ammonia concentration in both overlying
water and pore water decreased significantly in the case of immediately after capping of GCA. In the same experi-
mental case, phosphate and hydrogen sulfide concentrations were the highest in pore water, while lowest in overly-
ing water compared to the other experimental cases. These phenomena were attributed to inhibition of release of
pore water by GCA capping layer. It was confirmed that the low concentrations of nutrients and hydrogen sulfide
in overlying water lasted even in case of deposition of new sediment into the pore of GCA layer. However, when
new sediments were deposited more than 10 cm above GCA layer, the concentrations of nutrients increased to the
precapping level.
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Table 1. Chemical composition of GCA

Compound (%)
Sio, 36.11 TiO, 1.37
CaO 34.47 SO, 0.99
AlLO; 11.16 Na,O 0.46
Fe,O, 10.33 P,0; 0.39
K,0 2.63 MnO 0.12
MgO 1.65 Sr 0.10
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Fig. 1. Western part of the Jin-u island where the mesocosm test
was carried out.



2 A -8 ol

Control Exp. 1 Exp. 2 Exp. 3
- — — —
1. @ . Q@ Q
3
= o
YOO YE O™ )|
c O S 30’&4 ______ "Igc*’
§ .... .....ﬂ
° 0®
Y/ Yo A/ ’£ %/
30cm

@ Overlying water
QO Pore water
@ GCA

Sampling point:

Fig. 2. Schematic diagram of the mesocosm experiment.

Table 2. Initial water quality of contaminated sediment

Water quality Overlying water Pore water
pH 78 74
ORP (Eh) 507.1 -203.0
PO,*-P (mg/L) 0.02 19.6
NH,*-N (mg/L) 0.24 75.0
H,S (mg/L) 0 25.0
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Fig. 3. Changes of water temperature and salinity in experimental site.
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Fig. 4. Changes of pH in (a) overlying water, (b) pore water.
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Fig. 5. Changes in concentrations of (a) ammonia, (b) phosphate
and (c) hydrogen sulfide in pore water of sediment.
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Fig. 6. Changes in concentrations of (a) ammonia and (b) phosphate
in overlying water.
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