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A B S T R AC T

The equilibrium modeling for adsorption of cationic dye Methylene Blue (MB) onto Yemen 
natural clay at different temperatures, particle size and solution pH was studied. The adsorp-
tion capacity was found to be increase with increasing temperature and pH and decreased 
with increasing particle size. The maximum adsorption capacity was 500.0 (mg g−1) at T = 25°C, 
dp = 250–355 μm and pH = 12. The data are successfully tested by Langmuir, Freundlich, Tem-
kin and Redlich–Peterson models. It was found that the Redlich–Peterson isotherm best fi t the 
experimental data over the whole concentration range. Thermodynamic parameters such as 
standard Gibbs free energy (ΔG°), standard enthalpy (ΔH°), and standard entropy (ΔS°) were 
calculated. The thermodynamic parameters of methylene blue/clay system indicated spontane-
ous and endothermic nature of the adsorption process. The results demonstrate that Yemen 
natural clay is very effective in the removal of MB from aqueous solution and can be used as 
alternative of high cost commercial adsorbents.
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1. Introduction

Colored wastewater from various industries like 
textiles, pulp mills, leather, printing, food, and plastics 
have been a serious environmental problem. It is esti-
mated that 1–1.5% of the dye is lost during dyeing and 
fi nishing process and is released into wastewater. The 
presence of very small amounts of dyes in water (less 
than 1 ppm for some dyes) is highly visible and unde-
sirable [1,2]. The textile industry utilizes about 100,000 

commercially available synthesis dyes and more than 
7 × 105 t/y are produced annually [3].

Dye bath effl uents impart color to receiving 
streams and affect its esthetic value. Color interferes 
with penetration of sunlight into water, retards pho-
tosynthesis, inhibits the growth biota and interferes 
with oxygen solubility in water bodies [4]. Conven-
tionally chemical, biological and physical methods 
have been employed for dye removal, such as coagu-
lation, fl occulation, advanced oxidation, electroco-
agulation and adsorption [5–7]. Adsorption offers 
advantages in terms of low initial cost, fl exibility, sim-
plicity of design, ease of operation and insensitivity to 




