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A B S T R AC T

To enhance congo red (CR) removal from aqueous solution, activated carbons prepared from 
date pits and modifi ed by oxidation with nitric acid followed by heat treatment in a nitrogen 
atmosphere were tested. Kinetic and equilibrium adsorptions data of CR from aqueous solu-
tion were carried out, showing that the elimination of oxygen surface groups from activated 
carbon by heat treatment enhanced the adsorption capacity. The adsorption followed pseudo-
second order kinetics. The experimental isotherms were analysed with two and three param-
eters equations (Freundlich, Langmuir, and Redlich–Peterson) using non-linear regression. 
The results showed that the Langmuir and Redlich–Peterson isotherms best-fi t the equilibrium 
data, with maximum adsorption capacity of 105 mg/g calculated from Langmuir equation. 
The mechanism adsorption of this anionic dye on activated carbons involved electrostatic and 
dispersive interactions.
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1. Introduction

Activated carbons are the most popular adsorbents 
used for the removal of toxic substances from water. 
This could be related to their extended surface area, high 
adsorption capacity, microporous structure and special 
surface reactivity [1]. However, the adsorptive capacity 
of activated carbons depends mainly on the precursor 
nature, the operating conditions of adsorption and the 
nature of the adsorbate. The carbon precursors may be 
of botanical origin (wood, coconut shells, fruit seeds), 
mineral origin (coal, peat), or polymeric materials (rub-
ber tyres, plastics). About 50% of industrially available 
activated carbons are derived from precursors of ligno-
cellulosic origin [2,3].

Date pits are among the most common agricultural 
by-products available commercially in the palm growing 
countries such as Algeria. Pits of date palm are a waste 
product of many industries, after technological transfor-
mation of the date fruits. Date stones constitute roughly 
10% in weight of the fruit [4]. Therefore, any attempt to 
reuse this waste will be useful for these countries.

Several industries, such as textile, ceramic, paper, 
printing and plastic use dyes in order to colour their 
products. In the colouring process, these industries also 
consume substantial volumes of water, and as a result, 
large amount of coloured wastewater are generated. 
The presence of dyes in water is undesirable since even 
a very small amount of these colouring agents is highly 
visible and may be toxic to aquatic environment [5]. The 
treatment of contaminated congo red in wastewater is 
not straightforward, since the dye is generally present in 




