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A B S T R AC T

Activated carbon was prepared from Algerian date pits using physicochemical activation 
method consisted of zinc chloride (ZnCl2) treatment and carbon dioxide (CO2) gasifi cation. The 
activated carbon produced was characterized by BET surface area, porosity development (total 
pore volume and micropore fraction). Adsorption of Orange G dye (OG) from water was studied
using the prepared activated carbon. A three-factor central composite design (CCD) combined 
with response surface modeling (RSM) was employed for maximizing OG removal from aqueous
solution by the activated carbon based on 20 different experimental data obtained in a batch 
study, the effects of various parameters such us agitation time, initial dye concentration and 
adsorbent dosage were studied. The signifi cant factors on experimental designs response were 
identifi ed from the analysis of variance (ANOVA). FTIR spectral result indicated all the func-
tional groups were involved in the adsorption process. SEM results showed that the surface of 
the activated carbon was turned from dark to light color after dye adsorption.
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1. Introduction

Textile industries produce large volume of effl u-
ents, which are very toxic, resistant to physic-chemical 
treatments and not easily biodegradable. The non-
biodegradability of textile wastewater is due to the high 
content of dyestuffs, surfactants and other additives, 
which are generally organic compounds of complex 
structure [1]. It is estimated that more than 100,000 com-
mercially available dyes with over 7 × 105 t of dyestuff 
produced annually [2]. Among several chemical and 
physical methods, the adsorption has been found to be 

superior compared to other techniques for wastewater 
treatment in terms of its capability for effi ciently adsorb-
ing a broad range of adsorbates and its simplicity of 
design. Colour removal from industrial wastewaters by 
adsorption techniques has been of growing importance 
due to the chemical and biological stability of dyestuffs to 
conventional water treatment methods and the growing 
need for high quality treatment [3]. In adsorption based 
methods, it is desirable to have knowledge of the process 
variables and their infl uence on adsorption capacity in 
order to maximize the contaminants removal effi ciency 
of the adsorbents. The liquid–solid interface adsorption 
process is mainly infl uenced by the initial concentration 
of the adsorbate, initial PH of the solution, adsorbent 




