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Adsorption of Malachite Green Dye using Activated Carbon from Coal
By  Ms. Kamonlak Lerdsri
Ms. Gullanat Hansamer

Mr. Pongpapas Phosai

ABSTRACT

The purpose of this research is to study the absorption of malachite green dye using
a commercial activated carbon from coal (Pure sorb) as the adsorbent. The characteristics of
activated carbon were analyzed by nitrogen gas adsorption-desorption technique, Fourier
transform infrared spectroscopy technique and scanning electron microscopy: technique. A
specific surface area of 6.946 x 10° m?/g, a total pore volume_of 8.022 x 102 cm>/g and an
average pore size of 1.8 nm of the adsorbent were observed, The external surface area of the
adsorbent is porous. The negatively charged functional groups of the adsorbent, which

preferentially binds to the malachite green, positively charged molecules.

The affecting factor.on the dye uptake was divided into 4 parts. Firstly, the effect of
contact time, the adsorption rate is rapid and reaches equilibrium within 20 min. Secondly,
the influence of initial dye concentration, the highest dye uptake was observed at the dye
concentration of 300 me/L. Thirdly, the effect of pH solution, the amount of dye adsorbed is
highest at pH of 2.0. Finally, the influence of temperature, the optimum temperature was in
the range from 30 to 60°C. Moreover, the experimental results were fitted to the well known
adsorption models. The adsorption rate conforms to the pseudo-second order reaction
equation and the equilibrium data is better fit to the Langmuir equation. The desorption of
the spent adsorbent was investigated using 4 eluents such as distilled water, 0.1M NaOH, 0.1M
HCl and acetonitrile. The desorption was observed only in the acetonitrile indicating that the

interactions between adsorbate and adsorbent are strong chemical bonds.



