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Abstract

This paper reviews on study of
characteristics of low cost activated carbon.
Different researchers focus on physico-chemical
characterization of activated from prepared from
waste and low cost materials using XRD, SEM, FT-
IR and TGA.techniques. physical properties such as
bulk density, moisture content, volatile matter
content, ash content, and surface area ,porosity
apparent density acid soluble matter, fixed carbon,
pH, iodine number and porosity were studied and
analysed in detail by different authors
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I. INTRODUCTION

Activated carbons having high specific
porosity, high surface areas are extremely versatile
adsorbents of major industrial significance. The
adsorption capacity of activated carbon is linked to
their large surface area, a high micro porosity and a
high degree of surface reactivity [1,2] carbon can be
synthesized by two methods, chemical and physical
activation. In Chemical activation the starting
materials is impregnated with a strong dehydrating
agent and then followed by Pyrolysis at high
temperature to prepare activated carbon. Physical
activation method consists of carbonization of the
precursor material in an inert atmosphere and
gasification of the resulting char in the presence of
steam, carbon dioxide or air.[3]. Activated Carbons
are high surface area and porous carbon has been
widely used as an adsorbent for separation,
purification, decolorization and deodorization of
vegetable oils and fats, water purification and
pollution treatment, air and gas purification and the
food and pharmaceutical industries. Activated carbon
is widely used for the purpose due to the large
surface area available for adsorption or chemical
reactions as a result of its high degree of micro
porosity[4,5] The importance and relevance of
activated carbon to an ever growing society cannot be
overemphasized considering its enormous uses[17]
Characteristics of AC depend on the physical and
chemical properties of the raw materials as well as
method of activation[20] In chemical activation
process, the precursor is mixed with a chemical such
as sulphate salts, chloride salts, KOH, HCI, ZnCl,,
H,S0,4, H3PO, carbonized and washed to produce the

activated carbon.[23] Activated carbons are widely
used as adsorbents. Due to high production cost, the
commercialized activated carbons are expensive and
usually not economical for large scale applications.

Il. REVIEW ON CHARACTERISTICS OF
ACTVATED CARBON

B. Sivakumar etal Preparation and
characterization of activated carbon prepared from
balsamodendron caudatum wood waste through
various activation processes. They were prepared
activated carbon from wood waste by various
chemical  processes. The scanning electron
microscopy were used for study of morphology and
the surface functional group was investigated by
Fourier  transformation infrared  spectroscopy
techniques.Physico-Chemical characteristics such as
bulk density, moisture content, ash content, matter
soluble in water, matter soluble in acid, pH, iodine
number, conductivity, porosity ,yield percentage and
surface area was carried out to assess the suitability
of the carbon as absorbent[1].Preparation and
Characterization of Activated Carbon from Lapsi
Seed Stone by Chemical Activation with Potassium
Hydroxide was studied by Sahira Joshi and Bhadra
Pokharel ~ .Prepared  activated carbon  was
characterized by pH, moisture content, Fourier
transform-infrared spectroscopy, scanning electron
microscopy  methylene  blue  and iodine
number[2].Activated Charcoal preparation,
characterization and Applications was studied by
Mohammad Khah and R. Ansari[3].Hassan et.al
Synthesis and Characterization of Activated Carbon
from Saudi Arabian Dates Tree’s Fronds Wastes
They were studied characteristics of activated
carbons by using techniques like infrared
spectroscopy transmission electron microscopy
scanning electron microscopy , X-ray diffraction,
optical microscopy , apparent surface area estimation
by nitrogen adsorption iodine number and ion-
exchange capacity[4].

Rhoda Habor et.al Production of Activated Carbon
and Characterization from Snail Shell Waste.They
were studied characteristics of produced activated
carbon such as PH,Pore Volume and Porosity, Ash
Content, Determination of Moisture Content, Bulk
Density and the activated carbon prepared was
characterized, showing effect of temperature on ash
content, pore volume and porosity[5].Dipa Das et.al.
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Preparation of Activated Carbon from Green Coconut
Shell and its Characterization. Activated carbon was
prepared from green coconut shells by chemical
activation method. And it was then characterized by
XRD, SEM, FT-IR and TGA. Different physical
properties such as bulk density, moisture content,
volatile matter content, ash content, and surface area
and porosity were also determined [6].Hariprasad
et.al. Preparation and characterization of activated
carbon from rice husk. The surface of activated
carbon prepared has been analysed using SEM ,in
order to identify the functional group responsible for
adsorption Fourier transform infrared spectroscopy
analysis was carried out.BET surface of both samples
were identified using nitrogen adsorption—desorption
isotherms, along with this pore size, pore volume
created in samples were also identified[7].

M. Sivachidambaram et.al.Preparation and
characterization of activated carbon derived from
Borassus flabellifer flower as electrode material for
super capacitor applications .There were used
Borassus flabellifer flower for the preparation of
activated carbon activated by using HzPO4 as an
activating agent. Scanning electron microscopy-ray
analysis and Fourier-infrared spectroscopy analysis
were used for activated sample analysis[8].S.
Manocha et.al Preparation and Characterization of
Activated  Carbon  fromDemineralized  Tyre
Char.Authors were investigated use of activated
carbon for the wastewater treatment and in the
recovery of gases and purification of gas
mixtures.They were used char either as low- grade
reinforcing filler or as activated
carbon[9].Characterization of activated carbon and
application of copper removal from drinking water
was studied by Yasemen Kutmen.Authors were
remove copper ions from aqueous solution by
adsorption using Granular activated carbon which
was characterized using nitrogen porosimetry, pH

titration, Boehm’stitration,mercury  porosimetry,
FTIR and scanning electron  microscope
measurements[10].

A Agalya et.al.preparation and

characterization of activated cabon from euphorbia
tirucallil wood for the removal of textile dyes from
waste water.They were used renewable lingo
cellulosic material Euphorbia Tirucalli L wood for
the production of activated carbon by physical and
chemical activation using different activating agents
like H2SO4, H3PO4, KOH and ZnClI2. The activated
carbon was characterized by pH, ash content, volatile
matter, Porosity, conductivity, bulk density, specific
gravity, iodine number and adsorption of methylene
blue [11].Jalel Ben Nasr et.al. Characterization of
activated carbon Prepared from sludge paper for
methylene blue adsorption. They were prepared
activated carbon prepared from paper sludge which
was activated by using K,CO;The adsorption
behaviour of Methylene Blue dye from aqueous
solution onto activated carbon was investigated as a

function of equilibrium time, pH and concentration
[12].

Preparation and characterization of activated
carbon  from  bio-diesel  by-products(Jatropha
seedcake) by steam activation was investigated by M.
S. Islam.Authors were prepared activated carbon
using bio-diesel waste (Jatropha seedcake) by
conventional carbonization followed by steam
activation Preliminary tests were conducted to
investigate the influences of different operating
parameters, such as initial material size, pyrolysis
temperature and hold time on the properties of
pyrolized chars[13].RiryWirasnita et.al Preparation
and characterization of activated carbon from oil
palm empty fruit bunch wastes using zinc
chloride.Authors were used an oil palm empty fruit
bunch for the production of activated carbon
followed by chemical activation. The proximate
analysis including moisture content, ash content, bulk
density, pH, and pH at zero charge was conducted to
identify the psychochemical properties of the
adsorbent [14].Amjad H.et.al.characterization of
activated carbon prepared from a single cultivar of
Jordanian  Olive stones by chemical and
physicochemical techniques. Investigators were used
olive stones from Jordan for the preparation of
activated carbon.The preparation conditions were
varied to study their effects on the surface area,
porosity, Morphology, functionality and crystal
structure .They were studied variables like d time of
carbonization, time of activation, activating agent,
particle size, sample pre-drying, hydrogen peroxide
post treatment and the effect of the activation
process[15].

Chubaakum et.al. Synthesis and
Characterization of Activated Carbon from the
Biowaste of the Plant Manihot Esculenta.Authors
were prepared activated carbon from biowaste
material of the plant Manihot esculent followed by
activation using HNO;z;Authors were analysed
physical parameters such as apparent density, ash
content, volatile matter, water soluble matter, acid
soluble matter, fixed carbon, pH, iodine number and
porosity.Energy-Dispersive X-Ray and Scanning
Electron Microscope techniques were used for
elemental analysis[16].Production and
characterization of activated carbon from selected
local raw materials was studied by Yusufu and
Igbabul.Investigators were used bone, wood and
coconut shell for the preparation of activated carbons.
Micrometric surface area analyzer were used for
surface area and porosity characterization and Barrett,
Joyner, Halenda method was employed for the
evaluation of the pore size
distribution[17].Preparation and characterization of
activated carbon from rubber based shell by chemical
activation was investigated by Azry Borhan and
Ahmad Fikree Kamil.Authors were used rubber
based shell for the preparation of activated
carbon.Nitrogen adsorption theorem and scanning
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electron microscope instruments were used for
analysis of surface area ,pore volume,diameter of
activated carbon[18].Preparation and
Characterization of Activated Carbon from Reedy
Grass Leaves in a Two- Step Activation was
evaluated by Xu Jianzhong and Chen
Lingzhi.Authors were used Reedy Grass Leaves for
the preparation of activated carbon.FT-IR method
was used for determination of surface chemical
characteristics of activated carbons.BET surface area,
pore volume and pore size of activated carbons were
characterized by N, adsorption isotherms The
microstructure of the produced activated carbons was
examined by scanning electron microscopy Thermal
gravimetry analysis of raw material was carried
out[19].

Verla et.al Preparation and characterization
of activated carbon from pumkin seed shell.Authors
were used pumkin seed shell for the preparation of
activated carbon followed by chemical activation.
Characteristics of the activated carbons were
determined using standard methods [20].Olalekan
et.al. Preparation and Characterization of Activated
Carbon — nFe304, Activated Carbon — nSiO2 and
Activated Carbon — nZnO Hybrid Materials.Surface
area and porosity, ash content, pH, and point of zero
charge were evaluated and the material was
characterized by scan- ning and transmission electron
microscopy, x-ray diffraction, and Fourier transform
infra- red spectroscopy[21].Jafar Ahamed
and.R.Ahamad were investigated Preparation and
Characterization of Activated Carbon from the
Prosopis juliflora Plant.Authors were studied
physicochemical characteristics such as bulk density,
moisture content, ash content, carbon content, matter
soluble in water, matter ,pH, iron content, surface
area, pore specific volume and surface
morphology[22].J. Raffiea et.al. Preparation and
characterization of activated carbon from Thevetia
peruviana for the removal of dyes from textile waste
water. Authors were prepared activated carbon from
Thevetia peruviana by physical and chemical
processes such as direct pyrolysis, dolomite process.
They were investigated characteristics such as
moisture content, volatile matter, pH, conductivity,
bulk density, specific gravity, porosity, methylene
blue number, iodine number and [23].R.Malik et.
Physicochemical and surface characterization of
adsorbent from groundnut shell by Zncl, activation
and its ability to adsorb colour.Authors were
examined changes in surface morphology of
activated carbon before and after activation by using
scanning  electron  microscopy and FTTR
spectroscopy were used for surface modifications
through  chemical changes [24]. R.Malik
et.al.Physicochemical and surface characterization of
adsorbent from groundnut shell by Zncl, activation
and its ability to adsorb colour.Investigators were
used FTTR,and nitrogen adsorption methods for
activated surface  analysis[25].A.Rahmanet.al.

Preparation and characterization of activated charcoal
as an adsorbent. Adsorption of oxalic acid and maleic
acid from their aqueous solution using charcoal was
studied[26].

P. Sugumaran etal. Production and
Characterization of Activated Carbon from Banana
Empty Fruit Bunch and Delonix regia Fruit
Pod.Investigators were used banana empty fruit
bunch and Delonix regia fruit pod for prepartion of
activated carbon through single step chemical
activation process. Authors were studied pH,
electrical conductivity and bulk density of the
activated samples. FT-IR analysis BET surface
area[27].Allwar etal. Textural Characteristics of
Activated Carbons Prepared from Oil Palm Shells
Activated with ZnCl, and Pyrolysis under Nitrogen
and Carbon Dioxide. Authors were prepared
activated carbon prepared from oil palm shells. The
structural morphology and composition of activated
carbons were evaluated by SEM-EDX. The
micropore volume and pore diameter were evaluated
by the D-R and D-A methods [29].Physicochemical
characteristics of activated charcoal derived from
melon seed husk was investigated by Madu and
Lajide. Investigators were used melon seed husk for
the preparation of activated carbon. Authors were
characterized powder activated carbon for the particle
size, pH, bulk density, iodine adsorption number,
pore volume, porosity and moisture content [30].Y.J.
Tham et.al Physical Characteristics of Activated
Carbon Derived from Durian Shell.Authors were
used Durian shell for the preparation of activated
carbon and studied characteristics like surface area
and pore structure. They were observed that the
highest BET surface area was 1404 m%/g[31].

I11. CONCLUSION

Activated carbon is one of the good
adsorbent. In present paper it is concluded that
activated carbon can be easily prepared from waste
and low cost materials. Different researchers used
different activation processes for active and having
high porosity activated carbon.Many authors
investigated that activated carbons prepared by
physical activation are better adsorbents than
prepared by chemical activation.Activated carbon is
characterized by such as lodine number, methylene
blue number, SEM image, FTIR spectroscopy for
determining different parameters such as bulk density,
moisture content, volatile matter content, ash content,
and surface area and porosity by pH, ash content,
volatile matter, Porosity, conductivity, bulk density,
specific gravity, iodine number
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