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This research aims to study the effects of oxygen condition on the capacity of granular
activated carbon adsorption. The GAC adsorptive capacity of reactive red 141 and
reactive blue 19 on bituminous and coconut shell-based GAC, under 2 different
conditions, oxic and anoxic, were investigated in this study. Results reveal that the
adsorptive capacity can be arranged in order from the most effective to less, reactive
blue 19 on bituminous > reactive blue 19 on coconut > reactive red 141 on bituminous >
reactive red 141 on coconut, respectively. Under oxic condition, the equilibration times
of reactive red 141 on bituminous and coconut shell-based GAC are 15 days and 10
days, respectively. The equilibration times of reactive blue 19 on bituminous and
coconut shell-based GAC are 5 days and 14 days, respectively. Under anoxic condition,
results show that the equilibration times were slightly shorter than oxic. The
experimental data indicates that intraparticle diffusion is a rate controlling step of
adsorption. Results also show that the highest adsorptive capacity of GAC occurred at
pH 8 and decrease with increasing pH at 9 and 10 respectively. Adsorption Isotherms
from the experiment show that the presence of oxygen, in a created oxic experimental
environment, resulted in a higher adsorptive capacity of GAC than the created anoxic
environment. The experimental results also show that sodium sulfite, which used for
reducing dissolve oxygen to obtain a created anoxic experimental environment does not
have any significant effect on adsorption capacity. In this experiment, it was found that
the adsorptive capacity of GAC increased as the temperature increased, due to the
adsorption reaction between GAC and reactive dyes, which is endothermic reaction and
also results that it is a chemical adsorption. This study also demonstrated that single
loading on virgin GAC can not desorb in buffer solution at pH 8, which confirm the
results in this experiment that adsorption of reactive dyes on GAC is chemisorption.





