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Abstract: Our paper describes the potential of Palm Kernel shell as an effective biosorbent 

for the removal of naphthalene from aqueous solution.  The adsorption isortherm studies such 

as Langmuir and Freundlich isotherm models were applied to the adsorption equilibrium data 

in order to determine adsorption efficiency of Palm Kernel shell.  The maximum adsorption 

was carried out at a pH of 7.  The adsorbent Palm Kernel shell shwoed moderate efficiency 

for the removal of naphthalene from aqueous solution.  Hence it is concluded that Palm 

Kernel shell can be used as an effective biosorbent fro the removal of naphthalene which is a 

simplest PAH. 
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Introduction  

Napthalene is one of the Polycyclic aromatic hydrocarbons  containing only carbon and hydrogen that 

are composed of multiple aromatic rings [2]. They are fused in nature.  Poly means "many". Hence they include 

two or more rings in its structure. Natural sources are less significant compared to man-made sources.  They are 

obtained from various sources such as automobile exhaust [2], combustion products [4] and waste effluent [3] 

from petro refinery plants. The simplest example is naphthalene and others include anthracene and  

phenanthrene. Many methods are available for the removal of PAH’s. Biological method is not effective in the 

degradation of PAH’s [2]. Conventional physic-co chemical methods [5] produce more sludge which is to be 

further treated and disposal becomes a major problem. Hence adsorption [1] can be considered as one of the 

effective method in the removal of toxic organic pollutants.  

In particular activated carbon is mostly used. Difficulty in regeneration [11] makes a disadvantage for 

using it as an adsorbent [1]. Other alternatives for the removal of organic pollutants include the use of low cost 

solid residues obtained from agricultural activities. Large amount of waste materials are produced out of 

agriculture. This include sugarcane bagasse, coconut shell and palm kernel shell [10]. The study involves the 

removal of Napthalene from aqueous solution by using palm kernel shell as an adsorbent. 

Materials and Methods 

Preparation of the Adsorbent  

The palm kernel shell is dried and burnt in furncace. After crushing it is made as fine material by means 

of sieve analysis in the size of 14mm.( the more retained as fine particle.)  Then it is subjected to acid treatment 

by using conc.HCl for chemical activation. The soaking time is nearly 24 hrs and after that it is dried and used 

as an adsorbent, the adsorbent is added to the PAH.  

 

http://en.wikipedia.org/wiki/Aromatic_ring
http://en.wikipedia.org/wiki/Anthracene
http://en.wikipedia.org/wiki/Phenanthrene
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Preparation of the Adsorbate: 

Napthalene is dissolved in acetone (1gm /100 ml) and stock solutions were prepared by using water and 

acetone 60:40% v/v (50 -200 ppm) by serial diutions with water. pH  meter is used for pH measurements.  

Adsorption Studies:  

The prepared stock solution of different concentrations 50-200 ppm is added with 6 gms of the 

adsorbent. Then it is centrifuged for a period of 2 hrs. Then the optical density values are measured at a 

wavelength of 230 nm for every 1hr, 2hr, 3hr, 4 hr, 6hr, 18hr, 20hr and 22 hrs.  The obtained optical density 

values are converted in terms of concentrations. The adsorption capacities were calculated based on the 

differences between the concentrations of solutes before and after adsorption. The percentage of adsorption is 

calculated by % ADS  = (Co – Ce) / Co * 100 

Where % ADS is the rate of adsorption in percentage  

Co is the initial concentration  

Ce  is the final concentration.  

The adsorption kinetics such as Langmuir and Freundlich isotherms have been determined for the 

naphthalene adsorption by using Palm kernel shell. 

Results and Discussion 

The percentage of adsorption of napthalene by using palm kernel shell as an adsorbent showed that 200 

ppm of naphthalene aqueous solution is adsorbed to a greater extent. The results are given below along with the 

graph. 

Table .1 Percentage Adsorption in Palm Kernel Shell 

Concentration (mg/L) % Adsorbed 

50 36 

100 60 

150 69.3 

200 75.5 

250 71 
 

The presence of the solvent plays an important role in the adsorption of solutes. Here acetone acts as a 

co-solvent and it is added to improve the solubilities but it restricts the adsorption at the surface of the container 

but the results reported here indicates the adsorption features in aqueous solution of naphthalene.  

 

Fig . 1 Graph for the Percentage of adsorption on Palm kernel Shell 
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Adsorption Isotherms  

The adsorption isotherms were studied to determine the adsorption behavior and to find the adsorption 

capacity. Both the isotherms obtained a sharp initial slope indicating that the adsorbent operates with high 

efficiency at low concentration and becomes saturated at high concentration. The co-relation co-efficient 

obtained for Langmuir isotherm is 0.905 and the value obtained for the Fruendlich isotherm is 0.997. the high 

value indicated that Freundlich model is the best fit for the adsorption of naphthalene on to palm kernel shell. 

 

Fig. 2 Langmuir adsorption  isotherm for the removal of Napthalene using Palm Kernel Shell 

 

Fig .3  Fruendlich  adsorption isotherm for the reomoval of Napthalene using Palm Kernel Shell 

Conclusion 

The present study explained the adsorption nature of the palm kernel shell for the removal of 

naphthalene from aqueous solution. The adsoption efficiency is found to be 75.5%. The adsorption data fits to 

the Fruendlich isotherm model successfully and it provided a good fit to the experimental date with R
2
 = 0.997. 

Hence, Palm kernel shell can be used as a low cost adsorbent for the removal of naphthalene from aqueous 

solution.  
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