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abstract
This study aims to investigate the removal of heavy metal from industrial waste water using 
a low-cost bio-adsorbent. Banana peels was treated chemically with phosphoric acid and 
methanol. The ability of treated banana peel to remove lead and nickel from wastewater was 
investigated. Adsorption experiments were performed to optimize the effect of process con-
ditions such as adsorbent dose, pH and contact time on heavy metals removal. Banana peels 
treated with phosphoric acid was found to have a higher removal efficiency compared to the 
one treated with methanol. The maximum removal efficiency of lead and nickel was found to 
be 78 and 43% with the banana peels treated with phosphoric acid at pH 6 and with using 2 g 
of treated peels. The lead removal efficiency was found to increase from 27 to 95 % with the 
increase of adsorbent dosage from 0.5 to 4 g, respectively. The adsorption processes for lead 
and nickel were well described by Langmuir and Freundlich isotherm model, respectively.  
The experimental results suggest that the fabricated bio adsorbent is an alternate low-cost 
adsorbent for waste water treatment. 
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