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ABSTRACT

Rice husk (RH), which is an agricultural waste material of environmental impact, was car-
bonized at 300–600˚C in an oven for 2 h, after which its adsorption capacities were investi-
gated for the adsorption of acenaphthene in synthetic aqueous solution with various
concentrations (50–150 mg/L). The yields of carbon obtained from the raw RH ranged
from 20 to 40% (w/w), while the adsorption capacities of RH increased with increasing
carbonization temperature (300–600˚C) and increasing initial concentration of acenaphthene
(50–150 mg/L). The removal efficiencies (REs) of the RH increased from 71.37 to 80.56% as
the carbonization temperature increased from 300 to 600˚C, but decreased with increasing
initial concentration of acenaphthene. The adsorption equilibrium data obtained fitted well
to Freundlich, Langmuir, Temkin and Dubinin–Radushkevich isotherms with minimum
correlation values of 0.998, 0.926, 0.966 and 0.922, respectively, although they generally
decreased with increasing carbonization temperature. The error analysis showed the order
of suitability of the isotherm models selected to be Temkin > Freundlich > Dubinin–Rad-
ushkevich > Langmuir. This study therefore indicates that activated carbon developed from
RH possesses high potency of being used as activated carbon for the removal of acenaph-
thene from wastewater.
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1. Introduction

Municipal wastewater typically comprises of
domestic water, industrial water and storm water run
offs, which vary in characteristics depending on the
locations, nature and number of industries available
in a given location [1]. Discharge of wastewater efflu-
ent containing organic pollutants into natural surface
water poses serious risk to aquatic organisms and

human beings, besides imparting a carbolic odour to
the receiving water [2–4]. Generally, wastewaters are
treated through the primary, secondary and tertiary
treatment facilities, depending on the source, to meet
standards acceptable for reuse or discharge; however,
organic waste constituents such as polycyclic aromatic
hydrocarbons (PAHs), present in wastewater, are
defying these age-long treatment processes.

PAHs are classified as priority organic pollutants
(POPs) due to their carcinogenic, mutagenic and toxic
properties [5–8]. They bear sizeable percentages of*Corresponding author.
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