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1. Introduction

Activated carbon is a solid
black compound that composed
with carbon as the major element
usually in the form of charcoal.
The visible and important char-
acteristics of activated carbons
are as follows [1-4]:

- high porous and low dense
material;

- high surface area due to
porous body.

Usually the activated carbons
are synthesized from different
raw materials as given in the be-
low while undergoing some phys-
ic-chemical processes [1-6]:

- wood;

— varieties of natural coal;

— coconut shells;

- risk husk;

- lignite;

- saw dust;

- synthetic materials (poly-
mers).

Activated carbons are ap-
plicable in a series of advanced
chemical uses an shortlisted in
the below because of the spe-
cific physic-chemical charac-
terizations of activated carbons
even though the characteristics
might be varied based upon the
raw materials [2-9].

- adsorption capacity of
some components from gases
and liquids;

- thermal resistance materi-
al (refractory);

- competences on catalyt-
ic and supportive activities for
some chemical processes and
reactions;

- electrical conductivity;

- robust  characteristics
against acidic and basic envi-
ronments.

The adsorption is a surface
based process which is occurring
on a solid material that addicts
some molecules from a material
from a liquid or gaseous com-
pound onto the surface of that
solid material. The adsorbate and
the adsorber are the two import-
ant components regarding the
process of adsorption [3-9].

The addicting molecules which are composed in a gaseous
or liquid phase are known as the adsorbates such as some vol-
atile organic compounds (VOC’s) and metallic components.
The solid material that having a specific surface to occur the
process of addicting extraneous molecules is known as the ad-
sorber such as the activated carbon and some minerals [4-9].
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Abstract: Activated carbon is a black color solid compound
which is fabricated using naturally occurring materials such
as woods and species of coal that composed of the major-
ity in carbon. The activated carbon is highly remarkable
compound in the catalytic activities in most of chemical
industries and water treatment activities because of the sig-
nificant performances of such activated carbon due to the
sufficiency of the surface property which is called as the ad-
sorption with the couple of high porosity. The manufactur-
ing of activated carbon from disposable coconut shells and
the investigations of the physic-chemical characteristics of
such activated carbon were the expectances of the existing
research. Domestically collected coconut shells were burnt
in the range of different temperatures 390-300 °C after re-
moving unnecessary constituents. The chemical composi-
tion of the powdered activated carbon was inspected using
an X-ray fluorescence (XRF) spectrophotometer and the
surfaces of prepared activated carbon were examined using
an optical microscope. As the outcomes of the above experi-
ments, it seems that the most adequate burning temperature
for the manufacturing of that batch of coconut shells was in
the range of 330-350 °C, 68.85 % of ferrous and 31.15 % of
potassium as the composed metallic element apart from the
non metallic carbon and the pure black color non- compos-
ite surfaces were observed under the microscopic studies. It
is encouraged to develop this production using cost effec-
tive materials such as the shells of fesults which are belong-
ing to the palm cast while utilizing the productions through
the various applications in chemical industries.
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Usually the adsorption pro-
cess is occurring due to the
acting of some specific electro-
static forces and Vander Waal’s
forces between such adsorbers
and adsorbates. The adsorption
capacity of some material is
depended on the magnitudes of
such electrostatic forces and the
expansion of the surface area
of the adsorber. The relatively
higher surface area of activated
carbon is a useful quality for
an adsorber and it is an ad-
justable property under going
some processes as shown in the
Fig. 1 [3-9].

Activated carbons are usu-
ally prepared in granular, pow-
dered and pallets. The activa-
tion of such activated carbons
materials could be enhanced
using some well developed ad-
vanced methods that namely as
physical method and chemical
method. In the chemical activa-
tion method, the raw materials
will be impregnated using a
specific chemical agent such as
ZincChloride and the impreg-
nated materials will be pyro-
lysed. In the physical activa-
tion method, the raw materials
will be carbonized under inert
conditions using gasification
and the carbonized materials
will be treated with a mix of
steam and carbon dioxide. Usu-
ally under both processes the
micro-porosity/surface area of
activated carbon will be increa-
sed [1-5].

The pyrolysis is the combus-
tion of materials when absence
of oxygen and the process is bit
expensive and higher amount
of heat should be supplied in a
system of reactors. The gasifi-
cation is a partial combustion
of some material in the way of
converting the materials into
combustible gases such as the
hydrocarbons [1-4].

A catalytic activity is an en-
hancement of the rate of some
specific reaction because of the

reduction of the typical activation energy of such reaction

scribed in Table 1.

due to the impact of some external chemical compound or
agent. The chemical compound or agent that causes the en-
hancement of the reaction rate is called as the catalyst [1-6].
There are two processes of catalysis have been defined based
on the phases of reactions and phases of catalysts as de-
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Table 1
Processes of catalysis

Homogeneous Catalysis

Solid State Catalysis(Heterogeneous Catalysis)

Motivate the reaction when the reactants are remaining in the gaseous or lig-

The catalysts which are soluble in the solvents

uid phase while contacting with a solid material

The adsorption is the key process in the solid state catalysis

The chemical structures of such catalysts are
complexes

The large surface area and the high porosity are essential requirements for the

contact solid material

Ex-Wilkinson catalyst, Ziegler-Natta catalyst

Ex- Ni/Fe/Cu supported activated carbon

Pore of
Activated
Carbon

Contacting
Material
(Liquid
or Gas)

Fig. 1. Internal structure and body of activated carbon

2. Methods

The sample preparation methodology have been short-
listed in the below:

- cleaning of the collected disposable coconut shells re-
moving the remaining kern and refuses of the shells;

- breaking of cleaned coconut shells into small fragments.

The coconut shell fragments were oven dried utile remov-
al of moisture under the temperature 105 °C.

- there were arranged a few of similar sets from dried
coconut shells based on the outlook of the confirmation of
most suitable firing temperature or a range of temperature;

- the arranged sets were fired using a muffle furnace in
different temperatures as given in the below for 30 minutes:

-Set 1-390 °G;

-Set 2-360 °C;

-Set 3-350 °C;

-Set 4-330 °G;

-Set 2-320 °C;

-Set 2-300 °C;

— the fired coconut shell fragments were allowed to gently
cool and the cooled coconut shell fragments were comminuted
using a ceramic crucible into small allotments especially in the
sizes 2-5 mm which is called as the activated carbon;

— the prepared activated carbons were characterized using
X-ray fluorescence (XRF) spectrophotometer and optical mi-
croscope.

3. Results

There were confirmed that the most appropriate range of
temperature for the firing for this batch of coconut shells was
330 °C-350 °C. However, the above temperature or the range
may be slightly or significantly varied with the batch of coconut
shells which is collected from different country/region and en-
vironmental conditions such as the pressure, humidity etc. The
prepared activated carbons were shown in the Fig. 2.

Fig. 2. Prepared activated carbon
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Elemental chemical compositions of prepared activated
carbon according to the X-ray fluorescence (XRF) analysis are
given in the Fig. 3 and Table 2.
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Fig. 3. X-ray fluorescence (XRF) spectroscopy of prepared
activated carbon

Some important microstructures views of prepared acti-
vated carbons were shown in the Fig. 4.

Activated carbon
fragments

Activated carbon
fragments

b

Fig. 4. The microstructures of prepared activated carbons:
a - large fragments and b - medium and small fragments

Table 2
Elemental composition of prepared activated carbon

Color Element Atomic Number (amu) Content ( %)
Iron (Fe) 26 68.85
Potassium (K) 19 31.15

4. Discussion

The acidity of such activated carbon may be relatively greater
because of the presence of Potassium as 31.15 %. The prepared
activated carbon may have high adsorption capacity for some
other metals because of the presence of 68.85 % of Fe. However the
adsorption capacity for some metals of such activated carbon could
be exactly presumed after analyzing of the Fe mineralogy in such
activated carbon such as marcasite, glauconite and pyrite [3-9].
Usually the prepared activated carbon should be applicable in fol-
lowing industrial uses in the treatment of waste water:

- removal of heavy metals from waste water;

- removal of organic pollutants from waste water;

- removal of unsavory odor and abnormal color from the
waste water.

According to the microscopic analysis, mainly some non-con-
taminated black surfaces were observed from prepared activated
carbon. The porosity and some other surfaces characteristics and
some composites should be further characterized using some ad-
vanced microscopic analytical technique. The black color activated
carbon pallets were observed [2-8].

The relatively higher Fe content would be useful in the activ-
ities of solid state and the prepared activated carbon should be
applicable in following chemical processes with or without some
modifications [2-10]:

— oxidation processes;

- ozonation processes;

— derivation and extraction processes;

— dehydrate processes;

- manufacturing of fertilizer.

5. Conclusion

The most suitable temperature range for the manufacturing
(burning) of activated carbon was 330-350 °C for this batch of co-
conut shells. The manufactured activated carbons were composed
with 68.85 % of Fe and 31.15 % of K as the metallic elements apart
from nonmetallic carbon. There were observed non- contaminated
black surfaces. The manufactured activated carbon may have high
adsorption capacity. The manufactured activated carbon could be
used as a solid state catalyst for some chemical processes with or
without chemical processes with or without modifications. Some
of thermal treatments should be done to enhance the catalytic
strength of such activated carbons such as treating with inert gases.
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