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A B S T R AC T

In this study, a new resin Melamine-Formaldehyde-Tartaric acid (MF-T) was synthesized to 
investigate the removal of tartrazine (TZ) and methylene blue (MB) dyes. The resin was chemi-
cally, physically and morphologically characterized using IR, BET, SEM, TGA, and water con-
tent analyses. Kinetics and isotherms of TZ and MB adsorption by MF-T were studied applying 
batch method. Adsorption-rate data was modeled by pseudo fi rst order (PFO) and pseudo sec-
ond order (PSO) kinetic models. It was concluded that the rate of adsorption follows PSO model 
for both dyes. Isotherm study suggests Freundlich and Langmuir models to represent adsorp-
tion of TZ and MB respectively at equilibrium. Thermodynamic study revealed that adsorption 
of TZ and MB onto MF-T is spontaneous. Adsorption is exothermic for TZ in the range 15–30°C 
and endothermic in the range 30–45°C while it is exothermic for MB over the whole temperature 
studied range; 15–45°C. The regeneration experiment of MF-T by a physical treatment indicated 
the ease of desorbing MB from MF-T surface compared to TZ. From kinetic, isotherm, thermo-
dynamic and regeneration studies, it is revealed that physical adsorption is the predominant 
removal mechanism for TZ at low temperature range and a chemical/physical adsorption pro-
cess is postulated at higher temperature range. For MB, it is proposed that physical adsorption 
is the sole removal mechanism over all studied temperature range. It is concluded that MF-T is 
suitable to remove MB. The present work gives evidence that PSO model can fi t both physical 
and chemical adsorption processes.
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1. Introduction

Many industrial activities (textile, leather, printing, 
carpet, foodstuff, etc.) produce wastewaters contain-
ing considerable amounts of coloring dyes which are 
often toxic and even carcinogenic. In general, they are 
chemically stable and poorly biodegradable due to aro-
maticity [1,2]. Accumulation of such materials in water 
bodies is recognized in many developing countries due 
to random discharge.

Removal of dyes before wastewater discharge is 
important. Adsorption is an effective remediation pro-
cess to remove pollutants including dyes. In the present 
work, new porous polymeric resin melamine–form-
aldehyde-tartaric acid (MF-T) was synthesized [3,4]. 
Chemically, this resin is chelating and has the potential 
to remove some heavy metals from wastewater. Simi-
lar chelating resins (melamine–formaldehyde-NTA and 




