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Environmental pollution problems due to the wastes from various industrial facilities and activities
have become a serious issue. The specific problem associated with heavy metals in the environment
is their accumulation in the food chain and their persistence in nature. Present work investigates the
possible uses of by-products for the removal of heavy metal ions. Heavy metals used in these studies
were cadmium, lead and copper. Experiments were conducted with by-products such as oyster shell
and fly ash to evaluate their sorption characteristics. The results of the study indicate that oyster shell
can be properly used as an adsorbent for heavy metals because of its outstanding removal rate.
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Table 1. Results of XRF analysis(Unit : %)

SiO» AlO3 TiO2 Fe:03 | MgO Ca0 Na,O K20 MnO P20s LOI | Total

Oyster Shell] 0.62 - 001 | 032 | 078 | 5294 | 093 | 0.03 - 017 | 4402 | 9981
Fly Ash | 5188 | 2327 | 089 | 868 | 155 | 446 | 059 | 113 | 006 | 080 | 574 | 99.15
TY Clay | 5515 | 2087 | 092 | 728 | 118 | 099 | 165 | 214 | 000 | 017 | 926 |10034
Weg‘gi‘fred 7356 | 1377 | 018 | 176 | 0390 | 037 | 272 | 428 | 007 | 003 | 209 | 9921

LOI+ : loss of ignition
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Fig. 1. Removal of cadmium, lead and copper Fig. 2. Removal efficiency of heavy metals on
by Oyster Shell (CO = 40mg/L) adsorbents (CO=40mg/L)
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Fig. 3. Freundlich adsorption relationship Fig. 4. Variation of lead concentration as a
between adsorbents and cadmium function of reaction time
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Table 2. Parameters of Freundlich equation for adsorption of heavy metals on adsorbents

Metal ions Opyster Shell Fly Ash TY Clay Weathered Soil
Ks i/n Kr 1/n Kr 1/n Kr 1/n
Cd 3482.1 0.397 2076.3 0.227 648.6 0.149 414 0.393
Pb 3093.6 0.337 1840.3 0.257 948.7 0.084 1532 0.161
Cu 1913.1 0.398 2195.9 0.171 854.4 0.097 17.3 0.536
4.3 2
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