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Evaluation of Field Applicability with Coal Mine Drainage Sludge (CMDS) as a
Liner: Part I: Physico—Chemical Characteristics of CMDS and a Mixed Liner

o] A <f' Lee, Jai-Young
Al Al edP Bae, Sun-Young
=& Woo, Seung-Hyun

ABSTRACT

CMDS (Coal Mine Drainage Sludge) is mainly generated from acid mine drainage during physicochemical treatment or
electrical purification. CMDS is well worth considering on recycling possibilities in various areas. This research applies the
liner and cover materials using waste disposal landfill generally to treat acid mine drainage sludge. In this Part | of the
two parts paper, physico-chemical characteristics of CMDS, bentonite and cement to prepare the liner have been identified
using XRD, XRF, FESEM. In addition, combining their physicochemical characteristics, the optimum mixing ratio has been
determined to be 1: 0.5: 0.3 for CMDS: bentonite: cement by the batch tests. Initial permeability of CMDS was 7.10%1077
cm/s. Through the leaching test, it was confirmed that its mixture was environmentally safe. In the Part 2, a large-scale
Lysimeter was used to simulate the effects of the layer on the freeze/thaw for evaluation on field applicability and stability.
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Fig. 1. XRD images
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Table 1. XRF results of coal mine drainage sludge(CMDS), bentonite and cement used for this research

(a) CMDS
Formula ThsO7 SrO SOs SiO; MnO MgO Fex0s Ca0 AlLOs
% 0.0868 0.0761 0.362 5.02 0.418 0.231 90.65 3.069 0.092
(b) bentonite
Formula 2r0, Zn0 TiO, SrO SOs Si0 Rb,0 P20s
% 0.024 0.007 0.297 0.0435 0.279 71.45 0.0095 0.091
Formula NaO MnO MgO K0 Fex03 Ca0 BaO Al203
% 2.91 0.0806 128 3.267 2134 3.03 0.103 15,00
(c) cement
Formula 2r0, Zn0 TiO, SrO SOs Si0, P>0s Na:0
% 0.0095 0.142 0.275 0.1 3.24 17.98 0.066 0.083
Formula MnO MgO K20 Fex0s CuO Cl Ca0 Al203
% 0.0832 2.06 13 3.851 0.0394 0.046 66.63 410
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(a) Coal mine drainage sludge(x 250,000)
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(b) Coal mine drainage sludge+cement+bentonite(x 200,000)

Fig. 2. FESEM images of coal mine drainage sludge and its
mixture with bentonite and cement

Table 2. The optimum mixing ratio and property of CMDS

Classity Result
Mixing Ratio 1:03:05

OMC (%) 335

0DD (g/cm’) 1195
Permeability (cm/sec) 71 x 107

Strength (kg/cm?) 5,81
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Table 3. The leaching criteria proposed by Rural Develop—
ment Administration and the leaching results of

CMDS
ltem Criteria(mg/kg) Concentration (mg/kg)
Pb @3 0.002
Cu ¢ 0.02
As 1.5 0.03
Hg {0,005 ND”
CN™ {1 ND
crt (15 0.013
Cd 0.3 ND
PCE? (01 ND
TCE? 0.3 ND
Oils (5% ( 5%

" ND: Not detected
% PCE: Tetrachloroethylene
¥ TCE: Trichloroethlyene
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