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ABSTRACT

Magnetically recoverable graphene/Fe3O4 composite (GFC) was synthesized using a
one-step solvothermal method by the simultaneous reduction of graphene oxide (GO) to
graphene and FeCl3·6H2O to Fe3O4, in the presence of ethylene glycol and sodium acetate.
The synthesized GFC adsorbent was characterized using FTIR, Raman, X-ray powder diffrac-
tion analysis, scanning electron microscopy, energy dispersive analysis of X-ray, thermo
gravimetric analysis and vibrating sample magnetometer. The adsorption of Zn(II) and Ni(II)
ions onto GFC has been investigated using batch adsorption studies. The adsorption experi-
ments were carried out to examine the influence of parameters such as pH, GFC dosage, ini-
tial metal ion concentration, temperature and contact time. The adsorption isotherm data
were fitted in the order of Langmuir > Redlich–Peterson > Temkin > Freundlich, based on
the correlation coefficient values. From the Langmuir isotherm model, the maximum adsorp-
tion capacity of the GFC adsorbent towards Zn(II) and Ni(II) ions was found to be 121.5 and
111.4 mg g−1, respectively. The adsorption kinetics follows the pseudo-second-order model,
and the ΔG˚ and ΔH˚ values suggest that the adsorption of Zn(II) and Ni(II) ions onto GFC
was spontaneous and endothermic.
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