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Abstract:

The research topic included the study of isotherms, kinetics and thermodynamics of adsorption of methylene
blue dye on two surfaces prepared from hibiscus plant residues, namely dry powder and heat-activated charcoal
powder. A UV-Vis spectrophotometer was used to estimate the dye concentration before and after adsorption.
The factors affecting adsorption were studied, namely: time, amount of adsorbent, initial dye concentration, pH,
and temperature. The adsorption isotherm was also studied, and the results showed that the dye adsorption
reaction was fast and reached equilibrium within 20 min, and that adsorption increased with increasing amount
of adsorbent. As for the effect of pH on the adsorption efficiency, the results showed that the highest percentage
was at pH 10 for both surfaces (dry and charcoal). The effect of temperature on adsorption was also studied,
where the results showed that adsorption decreased with increasing temperature when using the adsorption
surface prepared from dry hibiscus residues, i.e. the reaction was exothermic, while adsorption increased with
increasing temperature when using the adsorption surface prepared from hibiscus charcoal, i.e. the reaction was
endothermic. The thermodynamic functions showed that the reaction was spontaneous when using dry hibiscus
and non-spontaneous when using hibiscus charcoal. Based on the correlation coefficient of the linear equations,
the results showed that the adsorption isotherms were similar to Freundlich isotherms, and not consistent with
Langmuir isotherm. As for the kinetics of adsorption, the results showed that the adsorption process was of
second order.
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