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ABSTRACT 
 

Chlorpyrifos, an organophosphorus pesticide, is significantly important due to its wide 

distribution, extensive household & agricultural use & persistence. It is registered for 

use in different pesticide formulations. The wide range use of pesticides overtime 

pollutes air, water & soil, contaminates terrestrial & aquatic environments and affects 

many organs of the human body.  Activated carbon produced from various precursors 

has been proven to be an effective adsorbent for the removal of a wide variety of 

pollutants. The present study covers the adsorption of pesticide Chlorpyrifos from 

aqueous solution onto Cashew Nut Shell Carbon activated with Phosphoric acid and 

Zinc Chloride. The basic and activated carbons are characterized using SEM, XRD, 

CHNO and FTIR analysis. The surface morphology was studied using a scanning 

electron microscope. The SEM images of the carbon display the porous structure. The 

crystallinity was determined by XRD analysis. XRD patterns exhibit that broad peaks 

are at 270 and 430 showing its amorphous nature. The amount adsorbed & the % 

reduction of the adsorbate is calculated in this study. The estimation of chlorpyrifos is 

done using high performance liquid chromatography method  (HPLC) method. The 

HPLC separation was achieved on Shimadzu Prominence-i LC 2030 plus. C 18 column 

(250 x 4.6 mm, 5 µ)  as stationary phase and   mobile phase consist of acetonitrile: 

water (70: 30,v/v ) at flow rate 1 ml/min and the eluent was monitored at 219nm using 

UV detector with retention time 20 minutes. The column temperature is maintained at 

240C and the injected sample volume is 20 µl. The calibration curve is found to be 

linear in the range   5- 40 mg/l with correlation coefficient 0.99986. The decrease in the 

concentration of pesticide at different contact times is determined using calibration 

curve & regression equation of linearity graph. The basic & activated carbons are 

characterized & subjected to batch adsorption study at various time intervals using the 

organo phosphorous pesticide chlorpyrifos as adsorbate. A sharp peak is obtained for 

chlorpyrifos  at 16.3 minutes The time dependent data was applied to pseudo first order 

& pseudo second order kinetic models. The qe value obtained from the pseudo second 

order equation shows a good agreement between experimental & calculated qe values. 

The correlation coefficient (R2- 0.98) of the pseudo second order kinetics rate equation 

indicates that the mechanism of adsorption follows a pseudo second order phenomena. 

Reduction of peak intensity after the adsorption using the adsorbent was studied. 

Phosphoric acid & Zinc Chloride activated Cashew Shell carbon has got highest % 

reduction of 36.8% & 34.3% respectively and qe value 6 mg/g  & 5.5 mg/g  at 48 hours 

contact time. As the dosage is increased to 10 g/l, % reduction increased up to 82 %. 
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