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Hybridizing carbon nanomaterial with powder activated carbon 
for an efficient removal of Bisphenol A from water:  
the optimum growth and adsorption conditions
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a b s t r a c t
This work focuses on the optimization of experimental factors affecting the adsorptive removal of 
Bisphenol A (BPA) using a response surface methodology in combination with central composite 
design. Thus, a multistructure carbon nanomaterial hybrid was prepared using chemical vapor depo-
sition of methane onto powder activated carbon loaded with nickel nanoparticles. The effects of var-
ious growth parameters, including growth temperature, reaction time, and gas ratio were assessed 
and correlated with quantitative responses. The highest yield of hybrid nanomaterial and removal 
percentage of BPA were found at growth temperature, reaction duration, and feed gases ratio (H2/CH4) 
of 950°C, 20 min, and 1.0, respectively. Optimization for adsorption conditions namely pH, adsorbent 
dose, and contact time was performed using the selected carbon nanomaterial hybrid sample. The 
adsorption kinetics followed accurately the pseudo-second-order model. Langmuir isotherm model 
provides an excellent model with a maximum adsorption capacity of 181.8 mg g–1.
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