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ABSTRACT

Background & objectives. Researchers has paid great attention to use of nanoparticles for
removal of environmental pollutants, nowadays. Various methods have been used for
synthesis of nanoparticles; however, green synthesis of nanoparticles from plants extractsis a
new, low cost and environmentally friendly method. The aims of this study were to synthesize
ZnO nanoparticles from powered Peganumharmala seeds and investigate the effect of loading
ZnO nanoparticles onto powered activated carbon made from Peganumharmala seeds on
removal of hexavalent chromium from agueous environments.

Methods. The experimental study was performed in Batch system. Peganumharmala seeds
extracts were used to synthesis ZnO nanoparticles and they were coated onto powered
activated carbon produced from Peganumharmal a seeds. Hexavalent chromium was measured
at wavelength of 540 nm using a UV-vis spectrophotometer.

Results: The result shows that loading ZnO nanoparticles at mass ratio of 1% on activated
carbon can significantly increase their adsorption capacity for hexavalent chromium. The
optimum pH was obtained about 2. Adsorption efficiency was increased by increasing
adsorbent dosage and contact time. However, removal efficiency was decreased by increasing
Cr (V1) concentration. Adsorption process tended to fit pseudo-second order kinetic with very
high R? value.

Conclusion: The research results showed that nanoparticles synthesized by green synthesis
method can significantly increase activated carbon adsorption capacity.
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