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ABSTRACT

This study was to examine the utilization of waste egg shells for removal of heavy metals in la-
boratory wastewater. It was estimated that pH increasing formed heavy metals into a hydroxide
and then settled to remove them. Removal rate of heavy metals were increased as increased dosage,
low adsorbate concentration and passed reaction time. Average adsorption volumes of Cr, Cu, Mn
and Pb per g were about 1.21 mg, 1.1 mg, 0.96 mg and 1.04 mg, respectively. If we reflected the ad-
sorption capacity(k) and adsorption intensity(1/n) of Freundlich isotherm, we couldn't consider
waste egg shells as a good adsorbent. It seemed that heavy metals contained in complex wastewater
was removed to be influenced by inital pH, solubilities with passed reaction time and competitive

reaction.
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Fig. 1. X-ray diffraction patterns of waste egg shells.
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Fig. 3. Removal rate with reaction time.
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Fig. 4. Adsorption isotherm of Cr.
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Fig. 7. Adsorption isotherm of Pb.
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Table. 1. Results of freundlich isotherm

Heavy metals 1/n k R
Cr 0.35 311 0.98
Cu 0.44 2.61 0.94
Mn 0.40 3.02 0.80
Pb 0.41 3.26 0.95
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Photo. 1. SEM of waste egg shells before adsorption.
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Photo. 2. SEM of Cr in waste egg shells after ad-
sorption.

Photo. 3. SEM of Cu in waste egg shells after ad-
sorption.

Photo. 4. SEM of Mn in waste egg shells after ad-
sorption.

Photo 5. SEM of Pb in waste egg shells after ad-
sorption.
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