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Abstract

Fine suspended solids from coal mine drainage were treated in the treating plant, using two different pilot-scale inclined
clarifiers: radial and lamella types. Suspended solids in the mine drainage were monitored along with other geochemical
factors, and metal contents. Fe and Mn are the main chemical components in the drainage, which exist predominantly as
total metal forms, whereas dissolved portion is negligible. The raw mine drainage is subject to physical and chemical
treatment using CaCO; and NaOH ,therefore the suspended solids are thought to be composed of Fe and Mn precipitates,
possibly Fe(OH);, along with carbonate precipitates. The elemental composition of precipitates are confirmed by SEM-
EDS analysis. As nearly all the dissolved ions were precipitated in the primary process by CaCOjs, no further aeration or
prolonged oxygenation are of necessity in this plant. Adoption of inclined clarifier proved to be effective in treating fine
suspended solids in the current plant. Successful application of the inclined clarifier will also be beneficial to improve the
current treating process by excluding the current application of chemical agent in the first stage. The final effluents from
the pilot plant meet the national standards and the low dissolved Fe and Mn contents are expected not to cause secondary
precipitation after discharge.
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Table 1. Chemical composition of mine drainage (unit: mg/L)
pH ORP(@mV) SS As Al Cd Cu Fe Mn Pb
Raw Mine drainage (total) 8.50 195 310.0 <0.001 2.723 <0.002 <0.005 48307 12.821 <0.005
Raw Mine drainage (dissolved) - - - <0.001 - <0.002 <0.005 19.550 5.117 <0.005
Final Effluent (total)* 7.71 145 230 <0.001 0545 <0.002 <0.005 0651 0.641 <0.005
Final Effluent (dissolved) - - - <0.001 - - <0.005 0.001 0.063 -

* Average for 1st cycle of Radial/Activated Carbon sand bed
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Fig. 1. SEM images and EDS for suspended solids (a) Radial sedimentation tank, (b) Sand filtration bed.

Table 2. Chemical composition of suspended solids (unit: mg/Kg)
MgO SO, CaO MnO, Fe,0; ZrO, AlLOs SiO, ZnO
SS 7.41 1.96 58.10 0.54 23.76 0.10 241 5.44 0.03
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Fig. 2. Relationships between turbidity and suspended solids (a)
Sedimentation tanks, (b) Final effluent.
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Fig. 4. Removal of suspended solids in each cycle at different
sedimentation methods and media (a) 1* Cycle, (b) 2™ cycle, (c)
34 cycle (0.0: Octagonal overflow, R.O: Radial overflow, O.A:
Octagonal anthracite, O.C: Octagonal activated carbon, R.A:
Radial anthracite, R.C: Radial Activated carbon)
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