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ARTICLE INFO ABSTRACT
Artick htstary: The agsorption of phenol from dilute aqueoes solutions onto new activated carbons (AC) was studied.
Recwived I7 Nevernber 2008 The novel activated carbon was produced from lignocellulosic (LC) precarsors of rapeseed and kenat
""""'l"""‘"’"fn‘t'n"i-"m Samples oxicised with nitric 30 in liquid phase were also stadied The reszits have shown the sgnificant
Accapted 19} aseary potential of rapesend and kenaf Sor the activated carbon production. The activated carbons prodeced
W_L'nmm carbon dicxide activation were mainty microporoes with BET apparent surface area up to 1350m? g o
- and pore volume 0.5 an’ g 1. The effects of concentration (0.1-2mM) and pH (3-13) were stadied The
“’"“al phenol adsorption isotherms at 25-C Solowed the Freundlich mode] with maximum adsorption capacities
Activated carbon of approximately 80 and 50mgg ' for the pristine and oxidised activated carbons, respectively. The
i m—— Influence of pH on the adsorption has two trends for pH below and above 3L It was possidie to condude
Porosity that when phenol s predominantly in the molecular form the most probubie mechanism is based on the
Wastrwater tresnem: =T dispersion Interaction between the phenal Jromatic ring and the deloclised 7 electrons present
in the activated carbon Jromatic structure. When phenolate is the major component the electrostatic
repulsion that occurs at high pH values is the most important aspect of the mectanism.
© 2009 Elsevier BV. All rights reserved.
1. Introduction 2 maximum admissible concentration of 0.5 pg!™? for phenal in

Lignocellulosics (LC) are widely wsed raw materials for activated
carbon (AC) production with wood and coconut shell being the
major precursors, and accounting for more than 165,000 tonfyear
of AC production | 1]. Besides these commonly wsed raw materials,
a number of lignocellulosic agricultural by-products such as euca-
lyptus wood, almond shell, vetiver grass, peanut shells, coir pith,
chest nut, pistachio-nut shells, corncobs and palm stones have also
been investigated for the production of ACs [2-9]. The search for
new peecursors is needed in order to peoduce activated carbons
from low cost materials, such as industrial and agricultural residwes.
Qur research group has also been working ca some lignocellulosic
materials like cork and coffee endocarp [ 10-12].

In the present study two lignocellulosic precursors, kenaf (H ibts-
cus cannabinus) and rapeseed (Brassica napus), were wused for the
production of ACs and the influence of the surface properties of
the ACs on the adsorption of phenol was investigated. Phenol is
an important toxic material listed as 2 priority pollutant by the
US Environmental Protection Agency (EPA) [13] and also by the
ELL The SO778/EEC directive of the European Commission states
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water intended for human consumption. Phenol is considered
to be very toxic to humans through oral exposure with symp-
toms including musde weakness and tremors, loss of coordination,
paralysis, comvulsions, coma, liver and kidney damage, headache,
Ginting and other mental disturbances. The ingestion of 1g has
been reported to be lethal. Inhalation and dermal exposure to phe-
nol is highly irritating to the skin, eyes, and mucous membranes in
humans.

Phenol is the basic structural unit for 2 variety of synthetic
organic compounds. It usually enters water sources from various
chemical, pesticide, paper and pulp and dye manufacturing indus-
tries. Also, the wastewater from other industries such as gas and
coke, resin, tanning, textile, plastic, rubber, pharmaceutical and
petroleum contain different types of phenols. Besides industrial
activity, wastewaters also contain phenols formed as 2 result of
decay of vegetation. In view of the wide prevalence of phenal in dif-
ferent wastewaters and its toxicity to human and animal life even
at low concentration, it is essential to remove it before di
of wastewater into water bodies. Various methodologies have been
designed for removal of phencls but among them adsorption using
activated carbons is the one most frequently used. It is worthwhile
pointing cut that despite a vast number of studies including ACs
from LCs the mechanism and influence of various factors affecting
the phenol uptake is still not clear.



