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Removal of malachite green from aqueous solution by zinc oxide

nanoparticle loaded on activated carbon: Kinetics and isotherm study
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4. Conclusion

This investigation show the efficiency of ZnO-NP-AC as a good,
green and low-cost with high adsorption capacity adsorbent
(322.58 mg g~ !) for the removal of MG from aqueous solutions in
short time (<20 min). In this study, the effective pH was 7 and the
optimum adsorbent dose was found to be 0.015g. Langmuir
isotherm gave a better fit to adsorption isotherms than Freundlich
isotherm. The kinetic study of MG on ZNO-NP-AC was performed
based on pseudo-first-order, pseudo-second-order, Elovich and

intraparticle diffusion equations. The results data indicate that the
adsorpt follow the pseudo-second-order rate in addition to
interparticle diffusion model. The present study concludes that
the ZNO-NP-AC could be employed as low-cost adsorbents instead
of commercial activated carbon for the removal of MG from water
and wastewater. Further studies on quantitative characterization
of this adsorbent and involved mechanisms, and feasibility of using
this adsorbent for other dyes for possible industrial application are
needed.
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