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Abstract
Pine bark, chinese cabbage, crap shell which are used for removing metal ions from
aqueous solutions. The removal of metal ions from aqueous solution by adsorption
and ion exchange on bio residues was studied. Biosorption of Cu?*, Ni%¥*, Pb%" were
compared. Adsorption ability different for the factors[adsorption time, adsorbent
weight, initial concentration]and all experiments pH variation were investigated. It
was shown that chinese cabbage has higher metal removal ability than other
materials . The pH variation of metal solution were investigated according to the

influences of the initial concentration and weight adsorbents.
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Fig. 1—a
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Fig.1. The efficiency of the heavy

metal adsorption with weight of the
bio—adsorbents : a) Cu®*, b) Ni**, ¢)

Pbh**
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Fig. 2-b
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Fig.2. The efficiency of heavy metal
adsorption with adsorption time : a)
Cu®*, b) Ni**, ¢) Pp**
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Fig.3. the efficiency of adsorption with
initial concentration of heavy metal
a) Cu®*, b) Ni**, ¢) Pb**
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Fig.4. the pH variation with adsorption
time : a) Cu®*, b) Ni%*, ¢) Pb®*
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