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Abstract

The objectives of this work, waste residues from juice process was used to study
its efficiency as an biosorbent for the removal of cadmium, nickel and zinc from aqueous
solution. Batch experiments were performed as a function of contact time, initial metal
concentration, initial pH, temperature, efficiency of metals recovery by desorption was
also determined with range of chemical extractants. Moreover, the reuse of biosorbent
was investigated by following biosorption/desaorption efficiency over 5 cycles and
rerﬁoval efficiency of heavy metals in reactor

In this study, we selected waste residues from juice process such as grape stalk,
grape residues, orange peel and passion fruit peel was used to study its efficiency as an
biosorbent for the removal of heavy metals.The results show that, the biosorption process
was relatively fast and equilibrium was reached after about 60 min of contact. The
Langmiur isotherm model was found to be suitable far describing the bioscrption
equilibrium. The maximuim biosorption capacity as calculated from Langmiur isotherm
it was found that passion fruit peel could sorption heavy metal ions such as 16.50 mg/g
for cadmium, 29.33 mg/g for nickel and 13.33 mg/g for zinc, respectively. The grape
residues sorption cadmium and nickel as high as 27.62 mg/g for cadmium and 34.01

mg/g for nickel. While grape stalk and orange peel has lower biosorption capacity.



Passion fruit peel was selected to study its efficiency as an biosorbent. The
results show that, The optimum pH for cadmium and nickei sorption was 7 while for zinc
it was 5. The biosorption capacity increased with increasing temperature. 0.1 M. nitric
acid show high efficiency for desorption of cadmium, nickel and zinc, the desorption
process fast was after about 30 min of contact.investigation of the biosorption/desorption
behaviour over 5 cycles, found that , cadmium, nicke! and zinc biosorption capacity at
the fifth cycles was decreased average 21.05%, 39.08% and 36.91%, respectively, of the
biosorption capacity at the first cycle. The passion fruit peel has possible application for

heavy metal removal in wastewater and can be lowered than industrial effluent standard.
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