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Removal of 4-Chlorophenol from Aqueous Solutions Using Graphene Oxide
Nanoporous Adsorbent

A. Eslami’ A.R. Yazdabakhsh ' H. Daraee’ F. Soofi Karimi’
(Received Nov. 12, 2012  Accepted July 20, 2013)

Abstract

In this study, graphene oxide was used as a nanostructured adsorbent with properties supposedly better than
other common adsorbents to remove 4-chlorophenol from aqueous solutions. For this purpose, graphene oxide
was initially synthesized using the Hummer's method and x-ray diffraction and scanning electron microscopy
were employed to identify its morphology and structure. The variables involved in the absorption process
(including 4-chlorophenol initial concentration, adsorbent dosage, and pH) were investigated based on the one-
factor-at-a-time method. Eventually, the data were confirmed against the Langmuir and Freundlich isotherms. It
was found that the adsorption process reached equilibrium in 20 minutes. A dosage of 0.4 g/L. graphene oxide at
pH=8 brought about 90% removal of 10 mg/L 4-chlorophenol within 5 minutes. The adsorption isotherm was
described well by the Langmuir isotherm model and the values for R* and R; were recorded as 0.99 for and 0.34,
respectively. Being a low cost and highly efficient process, the adsorption process using graphene oxide
adsorbent may be recommended for the reduction and elimination of pollutants in the environment, especially
those in aqueous solutions.

Keywords: Graphene Oxide, Nanoporous, Adsorption, 4-Chlorophenol.
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