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Adsorption of reactive dye from aqueous solutions by compost
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A B S T R AC T

The adsorption of a reactive dye, Ariazol Scarlet 2G (AS2G) (C.I.: Reactive Red 234), onto compost, 
from aqueous solutions, was studied in a batch system. The effects of initial dye concentration, 
initial pH and sorbent mass have been studied. Four two-parameter isotherm models–Langmuir, 
Freundlich, Temkin and Harkins Jura – were used to fi t the experimental data using a nonlinear 
trial-and-error method. The best fi t of the adsorption isotherm data was obtained using the 
Langmuir model (X2 = 1.97E−03). A comparison of kinetic models applied to the adsorption of 
AS2G on compost was evaluated using the pseudo-second order, Elovich and Lagergren fi rst-
order kinetic models. Results showed that the pseudo-second order kinetic model was found 
to agree well with the experimental data. An intra-particle diffusion model analysis showed 
multi-linearity with two steps and a non-zero intercept which indicated the intra-particle diffu-
sion model is not a dominant rate controlling mechanism in the sorption of AS2G by compost.
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1. Introduction

Improper treatment and disposal of dye-contami-
nated wastewaters from textile, dyeing, printing, ink 
and related industries have provoked serious environ-
mental concerns all over the world [1]. Different types 
of dyes are currently manufactured and the largest con-
sumers of these dyes are the textile industries [2], paper 
and pulp industries [3], pharmaceutical industries [4], 
tannery [5], and Kraft bleaching [6] industries. Dyes, as 
they are intensively colored, cause special problems in 
effl uent discharges, their effects are aesthetically more 
displeasing rather than hazardous, and can prevent 
sunlight penetration thus decreasing photosynthetic 

activity in aquatic environments. Furthermore, some 
azo dyes that cause the effl uent color have been impli-
cated as being mutagenic/carcinogenic as well as toxic 
to aquatic life [7,8]. Dye concentrations may be well 
below 1 ppm, i.e., lower than many other chemicals 
found in wastewaters, but are still visible even at such 
low concentrations [9]. Hence, the removal of dyes from 
such wastewaters is the major environmental concern of 
much research papers.

Among many structural varieties of dyes that fall 
into either the cationic, non-ionic, or anionic type, 
anionic dyes are the direct, acid and reactive dyes [10]. 
Brightly colored water-soluble reactive and acid dyes 
are the most problematic, as they tend to pass through 
conventional treatment systems unaffected with relative 
ease [11]. The color fastness, stability and the resistance 


