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Feasibility Tests for Treating Fine Suspended Solids from Mining Drainage,
using Various Media by Column Methods - A Case from H Coal Mine
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ABSTRACT

Fine suspended solids from mine drainage draw attentions due to their potential adverse influences on the water quality,
such as increasing turbidity and degrading aesthetic landscape. Currently, sand filter beds are adapted in some mine
drainage treating systems. However, more efficient system is in demand, as the existing sand beds reveal some problems,
such as frequent maintenance intervals. Various filtering mediums including fly ash, mine tailing aggregates and the sand
were tested for improving the current system, using column experimental set-up. Mine drainage samples were collected
from the current treating systems in the abandoned H coal mine. The experiment was run for 7 days. Suspended solids
recorded as 100.9 mg/L and the value exceeds the current standard, 30 mg/L. Sand was proved to still be the optimum
medium for the fine suspended solids, compared to fly ash and fly ash + sand. Mine tailing aggregates were placed at the
exit of the columns, substituting gravels. The tailing aggregates is made by mine tailings and clay. Sand bed filters can also
be improved by mixing granular activated carbon, which was found to be economical and efficient in the batch

experiment, conducted at the same time.
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Table 1. Specifications for column tests

H H]aL

Dimension (cylindricality) 5 x 10 cm Diameter x Height
Volume 196.3 mL

Mass of filled medium 272 g Bulk density 1.37
Porosity (Average) 42%

1 pore volume 82.4 mL

Flow rate 10.3 mL/hr 3 pore volume / day
Sampling intervals Daily

Operation period 7 days
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Table 2. Chemical composition of mediums for filtered beds (* Tailing aggregates)

Classifications
Elements " Standards/Unit
Silica Sand TA Fly Ash

pH 6.97 7.21 8.42 -
ORP 133.26 714 66.3 - mV
EC 210 61.0 585 — puS/cm
As N. D. N. D. N. D. 1.5 mg/L
Cd N. D. N. D. N. D. 0.3 mg/L
Cu N. D. N. D. N. D. 1 mg/L
Heavy metals Pb 0.28 0.213 N. D. 3 mg/L
Al 3.68 N. D. N. D. — mg/L
Fe 3.70 9.351 61.98 — mg/L
Mn 3.35 N. D. N. D. — mg/L

Table 3. Chemical composition of Mine drainage

Elements Composition Standard/Unit
pH 6.96 5.8~8.6
ORP 137.5 mV
EC 560.23 pS/cm
SS 100.9 30 mg/L
Turbidity 249 FTU
Zeta potential —-0.701 mV
As N. D. 0.05 mg/L
Cd N. D. 0.02 mg/L
Cu N. D. 1 mg/L
Hea";/lsmet' Pb N. D. 0.1 mg/L
Zn N. D. 1 mg/L
Fe 7.12 2 mg/L
Mn 9.42 2 mg/L
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Fig. 1. Size distribution of suspended particles in mine drainage.
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Table 4. Chemical composition of suspended solids and sludge

Zn Cu As Pb Mn Fe Ni Cd
SS 10.44 N.D. 16.86 N.D. 73.0 546.08 2.04 N.D.
Sludge 479 16.26 72.38 39.44 1441.34 30.8 75.78 25.64
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Fig. 9. SEM images for the filter sand before (a) and after
filtration (b).
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