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ABSTRACT

This study assessed the feasibility of coal mine drainage sludge (CMDS) as a stabilizing agent for mercury contaminated
soil through pot experiments and batch tests. In the pot experiments with 43 days of lettuce growth, the bioavailability of
mercury in the amended soil and mercury content of the lettuce were decreased by 46% and 50%, respectively. These
results were similar to those of the soil amended with the sulfide compound (FeS) generally used for mercury stabilization.
Thus, CMDS could be an attractive mercury stabilizer in terms of industrial by-product recycling. Batch tests were
conducted to examine mercury fractionation including reactions between the soil and acetic acid. The result showed that
some elemental fraction changed to strongly bounded fraction rather than residual (HgS) fraction. This made it possible to
conclude that mercury adsorption on oxides in CMDS was the major mechanism of stabilization.
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Fig. 1. Photograph of lettuce growth at the end of pot experi-
ment((a) control; (b) FeS amended; (c) CMDS amended).
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Table 1. Sequential extraction procedure for Hg (Lechler et al., 1997)

Step Phase Extraction condition Note
I Total conc. Aqua regia Direct Hg Analyzer
Oven for 48 h at 180°C
@ Elemental Hg (Total conc.-(conc. of heated sample))
Exchangeable H. 0.5M MgCl,, mixing 2 h
) g g gCh g 1CP-OES
n ® Strongly bound Hg 0.5N HCI, mixing 2 h
. 0.2N NaOH, mixing 2 h
@ Organic He 4% CH;COOH, mixing 2 h
®  Residual & HgS Total conc.-(D+HDHD+D) -
B ~ ~ o _ 12
F oo FYEAYH) WHE HopsuA gk |
%, ofdute ARES B0 1 otk APy § o .
o Bowe PG dEY PR 2 EFA A9 8 8
[=
SRk AP KS E 1003:2014)0] e 28 G-
- - - = oI~
stk AxE Hge ackshd 200 mL ETol2H = z 5 ;
=
(PE) 0] 97 2mm olale] AZEF 203} ©lo] 2 T s i
3% 439 0.6g2] CMDSE 2l o} EAF &l (pH 2
2.88) 100 mLE U3l &2 F&71olA 100 rpm o= 00
Control FeS amended CMDS amended

gk AIZE E<F ¥RSAIZ] Aolnt. of&# CMDS T
o W HuE 93 CMDSE Tl e 1S F
7¥atact.

AUV AAlE B Ul IRESCE JRA A
HRAGE o d-S AASE & ARz PSS AR Aol
2 ES U 529 EA3" geks 9180 Lechler et
al.(1997)8] A&EF=UHS ARSIt AR A5F=
PRS- s7)e] EAI el (elemental, exchangeable, strongly-
bound, organic, residual & HgS)E TFH3}7] ¢35 Zo]
THTable 1). ¥ F=0RolA AAsks FH 5 skl
organic Hge= 7189 Z2%F e (Hg associated with
organic matter)°|Th. WA AEjEA] 7Y & Ao=E
ezl 7152, S WY (methyl Hg, [CH;Hg] S
uEiA = et WEs22 AAAAM F F= tiH]
ol mu|t o R EAYSIER, 4~29] oA I
A B AEGEA AQ7t Jhsste et e
(Lechler et al., 1997).

F29] FEAH = 2719 BA7171E ARSI &
AR o] B4 Akt AR Rt &
5 W F, FFY (residual) FEIS A9) YR
e/t =A% tdel™, Direct Mercury Analyzer
(model DMA-80, MILESTONE)8} ICP-OES(model 8300,
Perkin-Elmer Inc.)S ©]-83}3th
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Fig. 2. Bioavailability of Hg in stabilized soil by 1 M NH,NO;
extraction. Hg concentration of control and CMDS is from Koh
et al. (2019).
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Fig. 3. Chemical properties of stabilized soil.
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TATS T, 2 Hg3l Al A8E CMDS
9] pH,, & & EYC] pHl 8.1RTh #9kow, o]
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Fig. 4. Yield (a) and Hg concentration (b) of aerial part of lettuce at the end of pot experiment. Hg concentration of control and CMDS is

from Koh et al. (2019).
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Fig. 5. Fractionation of Hg in stabilized soil.
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