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ABSTRACT 
Present of heavy metals in the aquatic system has become a serious 

problem. As a result, there has a great deal of attention give to new technologies for 
removal of heavy metal ions from contaminated waters. Biosorption is one such 
emerging technology which utilized naturally occurring waste materials to sequester 
heavy metals from industrial wastewater. The wastewater containing hexavalent 
chromium and lead was treated with biomass prepared from water hyacinth leaves. It 
was found that a time of 2 hrs was sufficient for sorption to attain equilibrium. The 
equilibrium sorption capacity after 2 hrs was 18 mg/L and 15 mg/L for lead and 
chromium, respectively. The optimum pH was 5 for lead and 2 for chromium. 
Temperature has strong influence on biosorption process. The removal of lead 
decreased with increase in temperature. On the other hand, chromium removal 
increased with increasing in temperature up to 40°C and then started decreasing. lon 
exchange was the major removal mechanism along with physical sorption and 
precipitation. Equilibrium data were analyzed by Langmuir and Freundlich isotherm 
models and the biosorption data were well fitted to Freundlich isotherm modeL It was 
concluded that adsorbent prepared from water hyacinth leaves can be utilized for the 
treatment of lead and chromium in wastewater. The water hyacinth leaves can be 
possible recycled by washes with 0.5 N NaOH solution then with tap water several 
times to get rid of metals. These results introduce applicable technique for removal 
heavy metal ions from contaminated waters resulted from industrial activities and 
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INTRODUCTION 

The release of toxic substances in the wastewater from industrial 
activities such as mining, metal processing, pharmaceuticals, pesticides, 
organic chemicals, rubber and plastics, etc. may cause serious effects on the 
environment and human health. It is because the toxic substances have a 
tendency to accumulate in the soil, sea water, fresh water and sediments due 
to their high dispersion from where they enter into the food chain 
Rathnakumar eta/., (2009). In order to have a pollution-free environment, the 
toxic heavy metals should be removed from wastewater before its disposal. 
The discharge of heavy metals into surface waters has become a matter of 
concern in Egypt over the last two decades. These contaminants are 
introduced into surface waters through various industrial operations. The 
pollutants of concern include lead, chromium, zinc, and copper. Heavy metals 
such as zinc, lead, and chromium have number of applications in basic 
engineering works, paper and pulp industries, leather tanning, petrochemicals 
fertilizers, etc. The hexavalent and trivalent chromium is often present in 




























