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Abstract Acid mine drainage AMD is an important environmental problem associated with
both working and abandoned mining operations. By using low cost fly ash as raw material a hy-
drothermally modified fly ash-zeolite sorbent was prepared and the efficiency of this sorbent in
removing metal ions from AMD was studied under conditions of different pH sorbent dosage and
contact time. At pH 7 the removal rate of Pb** Zn** and Cu’* was 100% 95.2% and
95.8% respectively. The Cu’" removal was mainly under the actions of both adsorption and
precipitation  while the removal of Zn>* and Pb’* was mainly due to adsorption. The adsorption
rate of Pb>* Zn>* and Cu’" increased with increasing sorbent dosage and the optimal dosage
for the removal of Pb**  Zn’* and Cu’" was 20 25 and 35 g- L™' respectively. When the
contact time was 20 40 and 45 min for Pb>* Zn’" and Cu’®*  the removal rate of these metal
ions was up to 94.2% 95.2% and 98.2% respectively. The co-existence of the three ions
didnt promote but restrain their removal.
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Fig.1 SEM images of fly ash
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Fig.2 SEM images of modified fly ash
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Fig.3 Zeta potential of modified fly ash at various pH
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Fig.4 Effect of pH on removal efficiency of different ions
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Tab.3 Removal efficiency of multi —ions
Zn?* Cu* Ph?*
Zn** +2.6 +2.9
Cu2* _34 +2.8
Ph** -28 +3.4
Zn** Cu**  PH** -50 +3.6 +3.1
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B R (/L) 95% >50 mg- L
200 mg- L'

61% 75.3%

Fig.6 Effect of adsorbent dosage on removal efficiency of
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Fig.8 Effect of initial concentration on removal efficiency 100% 95.2% 95. 8% pH
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