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ABSTRACT

Background and Objective: Phenol and phenol derivatives in industrial wastewater are among the
pollutants with priorities. The high cost and low efficiency of some routine treatment processes of
industrial wastewater has limited their use. One of the new methods under consideration is, nowadays,
adsorption using carbon nanotubes. This study was conducted in order to evaluate the application of
alumina-coated multiwall carbon nanotubes in eliminating phenol from synthetic wastewater.
Materials and Methods: This study was performed in laboratory at batch scale. Multi-wall
carbon nanotubes were coated with Alumina. The concentration of phenol was determined by
spectrophotometer through photometry. The effect of pH changes, dosage of adsorbent, contact
time, the initial concentration of phenol, temperature, and the concentrations of different salts on
the efficiency of absorption was evaluated. Then, the absorption results were described using the
Langmuir and Freundlich isotherms and the synthetics of absorption.

Results: It was found that absorption efficiency increased significantly by decreasing the initial
concentration of phenol and pH and by increasing the carbon nanotube dosage, temperature, and
contact time. On the other hand, the maximum elimination of phenol from the solution (98.86%)
occurred at 4 mg/l phenol concentration, under acidic conditions (pH=3), at adsorbent dosage of
0.05 g/l, at temperature of 45°C, and contact time of 10 min. Evaluation of the regressions isotherms
showed that the process follows the Langmuir model and second-degree synthetic absorption.
Conclusion: The high efficacy (98%) of the adsorption process in this study showed that alumina-
coated multiwall carbon nanotubes have a good capability in eliminating phenol and can be used as
an appropriate and new method for eliminating phenol and its derivatives from wastewater.

Keyword: Carbon nanotube, Alumina, Hydroxy Benzene, Adsorption kinetic, Wastewater treatment
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