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Effect of pH and Temperature on the Adsorption of Heavy Metals
in Acid Mine Drainage (AMD) Onto Coal Mine Drainage Sludge (CMDS)
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ABSTRACT

In this study, the effect of pH and temperature on the adsorption behavior of acid mine drainage (AMD) on coal mine
drainage sludge (CMDS) has been investigated during the treatment of coal mine drainage (CMD) by electrical
purification method. The pHacxo point charee (PHzpe) 0f CMDS was 5. The removal ratio of coppet, zinc, cadmlum iron were
increased according to the increase of pH value. The adsorption amount of copper showed 0.64 mg g~ ! sludge. It was
independent of pH value. The adsorption amount of the other metals showed 1.1 times when pH was 3. The adsorption
amount of chromium was a little bit increased at the pH value higher than 7 due to a small amount of the chromium was
eluted as Cr(OH)s>™. The amount of metals' absorption were decreased according to temperature was increase at pH value
was 3. The selectivity order was Cd > Fe > Zn > Cu. The amount of absorption showed gpa Cu 2.747 mg g™'and Zn 2.525
mg g when pH value higher than 5. Tt was independent of temperature.
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Table 1. Chemical characteristics of Yilguang Acid Mine Drainage (AMD) (unit: mg L")
Cu Zn Cd Cr Pb As Ni Fe
25.5 44.0 0.132 0.004 1.626 0.014 0.108 98
Table 2. Physical characteristics of Yilguang Acid Mine Drainage (AMD)
pH EC (um s™) DO (mg LY ORP (mV) TDS (g L) Acidity (mg L™
33 665 54 680 1.45 1,045

Table 3. Physical Characteristics of Coal Mine Drainage Sludge (CMDS)

pH EC (us/s) Moisture content (wt, %)  Surface areas (m* g') Pore size £ Pore volume (cm® g!)
83 129.3 40.85 151 67.9246 0.25651

Table 4. Chemical Characteristics of Coal Mine Drainage Sludge (SMDS) (unit : wt %)
SlOz Aleg F€203 CaO MgO NaZO Kzo TlOz MnO P205 L.OI
6.65 0.52 64.74 8.60 0.32 0.08 0.02 0.38 0.11 18.33
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Fig. 2. Final heavy metals' concentration as a function of initial
pH (Initial Cu 25.5mg L', Zn 44mg 1", Cd 0.132mg L7,
Sludge 40 g L' AMD, Temperature 25°C, Reaction time 6 hr).
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Fig. 3. Metals' absorption amount as a function of temperature (Sludge 40 g L™' AMD, pH 3, Reaction time 6 hr).
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Fig. 5. Zn removal ratio as a function of pH-temperature-time (Sludge 40 g L™ AMD, pH 3, 5.69).
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