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Statement of the Problem: Lack of access to clean drinking water is affecting billions and finding ways to cost-
effective decontamination is essential. The filtration of water appears to be effective and economically viable way for 
water decontamination. The activated carbon filters show good results for removing chlorine, sediment particles and 
VOCs but struggle with mineral salts and dissolved inorganic substances. The combination of activated carbon or 
biochar with metal oxides such as ZnO could lead to improved performance. 

Aim: The purpose of this study is to prepare and characterize composites of ZnO and biochar for water purification.

Methodology & Theoretical Orientation: The biochars were prepared by pyrolysis of agrowastes (corn cob, coffee 
husk) at 600°C for 2 h under nitrogen flux (150 ml/min). The biochars impregnation was done by precipitation of 
colloid Zn(OH)2 and subsequent ultrasonication. The Zn content was determined using X-ray fluorescence. The 
textural parameters of the composites were determined by physisorption and the structure was analyzed using X-ray 
diffraction method. The adsorption kinetic experiments of Pb(II) were conducted. 

Findings: The ZnO/biochar composite from corn cob showed almost 16-times higher content of Zn than the one 
from coffee husk and Zn was present as crystalline ZnO. Compared with unmodified biochars, the adsorption 
of Pb(II) was 4.5 times and 2 times more in both the ZnO/biochar composites, with coffee husk, and corn cob 
respectively. But the absolute highest adsorption of Pb(II) was observed for ZnO/biochar composite from corn cob.

Conclusion & Significance: The presence of ZnO significantly improved the adsorption of Pb(II) in both coffee husk 
and corn cob biochars. The most promising material appears to be the ZnO/biochar composite from corn cob. The 
use of ZnO impregnation on biochar appears to be a successful method to boost adsorption of heavy metals from 
water.
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