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Abstract - The effective usage of granular and 

powdered activated carbon made from agricultural 

waste into treatment of waste water. The industrial 

waste contains many chemicals, toxic waste like 

zinc, cobalt, nickel, iron, mercury, etc., industrial 

solid waste, etc. that causes great damage to human 

life and environment. The current problems in 

water and wastewater treatment is because of the 

increasing pollution of waters by organic 

compounds that are difficult to decompose 

biologically. The organic substances resist the self-

purification capabilities of the rivers as well as 

decomposition in conventional wastewater 

treatment plants. The cost effective activated 

carbon was prepared from the agriculture waste i.e. 

green coconut shell and was used in dye removal by 

varying concentration. The prepared activated 

carbon was characterized by FTIR (Fourier 

Transform Infrared Spectroscopy), SEM (Scanning 

Electron Microscopy) and XRD (X-Ray 

Diffraction). 
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I. INTRODUCTION 

Rapid industrialization has led to great increase in 

disposal of heavy metals into the environment. Over the 

past few decades there is tremendous increase in the use 

of the heavy metals resulting in an increased flux of 

metallic substances in the aquatic environment [1]. The 

impact of waste water is very harmful on human health as 

well as on environment, disease such as typhoid, 

dysentery, diarrhoea etc. As environmental pollution is 

the major problem nowadays so need of activated carbon 

is growing day by day. Its texture characteristics and 

surface properties depend on the raw material and on the 

method used for its preparation [2]. According to survey 

of 2018 by WHO potable drinking water available on 

earth is only about 4-4.8% and turbidity observed is 0.05 

mg/lit for harmful chemicals found in waste water of 

industries effluents. The pH limit for effluent of 

industries should be neutral but recently observed pH is 

6-6.3. [3]. There are three main ways to treat the waste 

water 1]. Primary 2]. secondary 3]. Tertiary and 

adsorption of impurities from waste water by use of 

activated charcoal is primary of treatment. 

The main objective of this study is the treatment of 

industrial effluent by the adsorption and using activated 

carbon as an adsorbent. This includes two major steps: 

(1) The preparation of activated carbon from agriculture 

waste and (2) Application of prepared absorbent in waste 

water treatment [5]. Adsorption has appeared as one of 

the promising methods for sequestration of harmful 

chemicals due to its low energy consumption, cost-

effectiveness, relatively simple technological process, 

non-corrosive to the equipment and it is applicable over a 

relatively wide range of temperatures and pressures [2]. 

Various different methods are available for colour and 

chemicals removal from waters and wastewaters such as 

membrane separation, aerobic and anaerobic degradation 

using various microorganisms, chemical oxidation, 

coagulation and flocculation, and reverse osmosis [3]. 

Zeolites and activated carbon are used widely as 

adsorbent due to its porous structure. Because large 

surface area provides more adsorption and high porosity 

leads to more diffusion [1]. 

The most important attributes of an adsorbent 

for any application are: adsorptive capacity, selectivity, 

regenerability, kinetics, compatibility and cost [5]. All 

the carbonaceous materials can be converted into 

activated carbon but coconut shells give high grade 

absorbent due to high carbon content, low ash content 

and mechanical strength. Activation is most important 

feature in waste water treatment. The activation can be 

carried out in rotary kilns fired directly or indirectly, 

multiple hearth furnace, fluidized bed reactor, static bed 

reactor (muffle furnace) or vertical retorts [6-8]. The 

contact time, initial dye concentration, mass dosage, 

temperature and pH effects the adsorption rate [3]. 

II. MATERIALS AND METHODS 

Preparation of activated carbon 

For the production of activated carbon from agriculture 

waste for the waste water treatment the most common 

raw material that can be used is green coconut shell. This 

is because of its easy availability i.e. approximately 243.8 

million tonnes per year all over the world, 119 million 
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tonnes per year in India, high carbon content, low ash 

content and good mechanical strength, so gives the high 

grade adsorbent. Moreover, the activated carbon 

manufactured from coconut shell has high porosity and is 

cost efficient. 

The green coconut shells were collected and then cut into 

small pieces, followed by washing with water in order to 

remove the dust particles adhered to the surface, then the 

material was dried in sunlight for about 15 days. Later 

the dried material was kept inside the oven for 24hr at 

150°C to remove the moisture content. After drying the 

material was crushed in a jaw crusher and sieved to size 

of approximately 400µm. Chemical activation was done 

by using H2SO4. The precursor was carbonized at 500°C 

for 2hr in the absence of air in muffle furnace. Then the 

carbonized material was cooled and soaked with certain 

weight of H2SO4. This slurry was then kept into a muffle 

furnace for 4hr at 600⁰ C. The prepared sample was then 

washed several times by distilled water followed by 

heating in oven at 110⁰ C. The sample was weighed and 

sent for characterization and batch studies were carried 

out. 

III. RESULTS AND DISCUSSION 

A.   Sample Testing 

The adsorption experiment was carried out in batch 

process by using aqueous solution of methlylene blue of 

known concentration. The solutions of five different 

concentrations were prepared i.e. 0.0001 M, 0.001 M, 

0.002 M, 0.01 M, 0.02 M. These solutions were prepared 

by diluting methylene blue in distilled water. The 

calorimeter was set at 450nm wavelength. The calibration 

curve was plotted for methylene blue concentration v/s 

adsorbance (As shown in Fig 1). 200ml of stock solution 

was measured into required number of conical flasks in 

preparation for a batch adsorption equilibrium test. 1.25g 

of the manufactured activated carbons was introduced 

into each batch solution. These solutions were 

mechanically agitated and the resultant decolourisation of 

the solutions was observed. Later, the solutions were 

filtered using filter paper and the filterate concentration 

was measured using calorimeter. 

 
Fig 1. Calibration Curve 

B. Characterization of prepared Activated Carbon 

Fourier Transform Infrared Spectroscopy analysis 

FTIR is a method to identify the surface chemistry of a 

material. It can be used to identify the functional groups 

present in the sample. The FTIR analysis method uses 

infrared light to scan the test samples and observe its 

chemical properties. The sample is exposed to different 

wavelengths and the instrument measures which 

wavelength is absorbed. In most cases FTIR is used for 

detecting organic molecules and sometimes inorganic as 

well. It identifies the chemical bond present in a 

molecule. The main elements that must be present in 

activated carbon are oxygen, carbon, silicon and 

potassium.  

 

Fig 2. FTIR Analysis 

A band at 1100 cm¯¹ is attributed to the C-O stretching 

vibration in hydroxyl and phenol groups. The frequency 

range 1470-1450 cm¯¹ shows the presence of the alkanes 

i.e. C-H bond. A band at 1400 cm¯¹ shows the presence 

of N-H bond. Combination of bands at 1750 and 1100 

cm¯¹ suggests the presence of predominantly carboxylic 

groups. (As shown in Fig 2) 

Scanning Electron Microscopy studies 

SEM uses a focused electron beam to generate various 

signals that can be used to obtain information about the 

surface topography and composition giving us complex 

and high magnification images. 

 

Fig 3. SEM photograph at 3400x magnification and 50µm pore 

size 

It is evident that the carbon particles are in the form of 

spherical particles of a wide range of sizes and the larger 

particles seem to be made up of aggregates of the smaller 

ones. (As shown in Fig 3 and Fig 4) 
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Fig 4. SEM photograph at 3400x magnification and 20µm pore 
size 

X-Ray Diffraction 

XRD method is used to analyze the structure of materials 

and is performed by directing an X-ray beam at a sample. 

It is mainly used for phase identification of a crystalline 

material and can provide information on unit cell 

dimensions. From the Fig 5, reveals the crystalline 

carbonaceous structure of activated carbon. The sharp 

peak suggests better layer alignment which is the 

characteristic of a crystalline structure. The absence of 

sharp peaks in activated carbon suggests that it is 

predominantly amorphous structure which is 

advantageous property for well-defined adsorbents. 

 

Fig 5. XRD Analysis Graph 

According to JCPDS (Joint Committee on Powder 

Diffraction Standards), the sample peaks were matched 

with the standard peaks and the scattering intensity of 

carbon was identified.  

Table -1 Experiment Result 

Entry number   Amount Chemical 

Formula 

96-901-2231   100 100% C 

 

IV. CONCLUSION 

The activated carbon was successfully prepared from 

agriculture waste (green coconut shells. From FTIR the 

presence of elements like carbon, hydrogen, oxygen and 

nitrogen and their bonds was observed. XRD gives sharp 

peaks which show the crystalline structure of activated 

carbon. The use of H2SO4 for activation increases the 

pore size distribution of activated carbon and the 

adsorption potential as it is significantly affected by 

activation method. The manufactured activated carbon 

can be effectively used in removal of dyes from textile 

industrial waste. 
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