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Abstract

In this study, to stabilize the heavy metal in the contaminated soils, the column leaching test based on
rainfall and pH value was performed by using coal mine drainage sludge(CMDS): which was generated during
electrical purification of abandoned coal mine wastewater. Four types of testing column were used in this study.
That were the CMDS and the heavy metal contaminated soils well mixed in 0 wt%, 1 wt%, 3 wt% and 3
wt% layered column. According to the investigation, when the influent pH was 5.5~6.2, there were no heavy
metal elution at all conditions, and when the influent pH was 3~3.3, the order of Cu, Zn, Pb, Cr elution
concentration was 3 wt% M(mixed) <3 wt% S(separation) <1 wt% M <0 wt% and the average elution concen-
tration was quite low, the value was 0.005 mg/L. Therefore, CMDS can used as new stabilizer of the heavy

metal in the contaminated soils.
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Table 1. Physicochemical characteristics of soil pollution
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Fig. 1. Schematic of experimental.

Item Cu Cr Cd Pb

Ni Zn As Fe pH

Soil pollution  27.37 29.91 0.61 13.65

16.96 102.53 ND 58 7.72

unit: mg/kg, EC unit: ps/cm

Table 2. Chemical composition of coal mine drainage sludge (CMDS)

Si0;
6.65

ALOs
0.52

Fezo3
64.74

MnO
0.38

LOI
18.45

Ca0
8.60

NazO
0.13

KO
0.08

TiO:
0.02

P,0s
0.11

Item
CMDS
Unit: wt%

MgO
0.32




A ARt NS A P 28AE ol 8F LAEF S35 43 241

g ol 83tel 2% FEE YA ol9f RL
24e 0
#2590,

e &% 14 B F5F 1300 mmdew
o1% 50%E BT s she] 1de] 7
Fo %

T,

FA= 12 kg, FolE 400 mm o]

3~62 wWzlsle & 43S ATH

23. EAMurH

pHE IN HNO; 2 IN NaOHEZ o] &5} 2851y
3 pH meter (Thermo orion model 420ANE A}-&-3}¢
25330

DOF %+ DO meter(YSI 58) Al8-3le] =435}
At

F a4 55w ICP-AES(inductively coupled plasma
atomic emission spectrometer, OPTIMAS300 DV,

Perkin Elmer)E- o] &3} EA151¢ vl CMDSEA &
XRF(X-ray fluorescence spectrometer, XRF-1700,
SHIMADZU)E A1-§-3te] 2 ¥A8ict

3. Aa % uF

3.1. 2HExH CMDS2| 4

Table 37} 404 CMDS2] ¥ 22 151 mYg, 5%
G 40.85%, 5718 T2 18.33%, pHeero point charge
(PHzee)= 5ol At H3F CMDSS] 2552 (soil buf-
fer capacity)-2 82.3 mmol H'/kg/pH, %Fo]& w352l
(CMC) 7.8 meg/100 g, CaCO; 9.0%=E A YER}
MEE FFIARE AHRo] e d AoE AdH
T} g CMDSO] A &85 AT 7] 25k
US EPAS) A} 7Rt s] o] 28531 Q)+ TCLP(toxicity
characteristic leaching procedure, EPA method 1311)
EEAE-E A A7} Table Sl fraf o] 2
FEAE TEY g 3lo] AFEo] e AL

2 A42Ed

Table 3. Physicochemical characteristics of coal mine drainage sludge (CMDS)

Ttem H EC Moisture content  Organic substances BET Pore size Pore volume
P (us/s) (Wi%) (w1%) (m*/g) A (com’/g)
CMDS 83 129.3 40.85 18.33 151 67.9246 0.25651
Table 4. Chemical composition of coal mine drainage sludge (CMDS)
Ttem Cation exchange capacity  Organic carbon FeOOH MnO CaCOs Soil buffer capacity
(CEC, meg/100 g) content (wt%) (Wt%) (Wt%) (wt%) (mmol H'/kg/pH)
CMDS 7.8 7.1 325 0.36 9.0 82.3
Table 5. TCLP leaching test of coal mine drainage sludge(CMDS)
Item Standard Mine of Nazen
(mg/kg) Spring Summer Autumn Winter
Pb 3 0.021 0.092 0.006 0.011
Cu 3 0.018 0.123 0.062 0.023
As 15 0.024 0.058 0.064 0.035
Hg 0.005 ND' ND ND ND
CN 1 ND ND ND ND
cr™ 1.5 ND 0.005 0.008 0.006
Organic phosphate 1 ND ND ND ND
TCE 0.1 ND ND ND ND
PCE 0.3 ND ND ND ND
Oil 5% 5% 5% 5% 5%

"ND: not detected
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Fig. 2. The influent and effluent pH change which follows
in mixture ratio.

Fig. 4. The soil hydraulic conductivity change which

follows in mixture ratio.
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