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Efficient photocatalytic reduction of Cr(VI) over Immobilized ZnO
nanocrystals under UV Light illumination: synergetic effect of HZSM-5
zeolite as support
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Abstract: The Photocatalytic processes can be used as an efficient method for the purification
of wastewaters containing heavy metals. The goal of present study was the synthesis of ZnO
nanoparticles immobilized on HZSM-5 and investigation of its photocatalytic properties in
efficient reduction of Cr(VI). ZnO/HZSM-5 nanocomposite was synthesized by hydrothermal/
impregnation method and characterized by XRD, FESEM, BET and EDX techniques. The XRD
analysis confirmed the existence of ZnO and HZSM-5 as crystalline phases in the nanocomposite
structure. Also, FESEM images illustrated that fine nanoparticles of ZnO were uniformly dispersed
over HZSM-5 support. The effects of pH and initial concentration were evaluated. The results
indicated that the removal rate of chromium was increased with decreasing pH value and initial
concentration of chromium. Finally, in order to obtain the kinetic information, the experimental
results indicated that with increasing pH from 3 to 7 the reaction rate constant was decreased from
0.019 to 0.007 (1/min) and the photo-reduction of chromium process was fitted with a pseudo-
first-order. Therefore, the photocatalytic process that uses ZnO/HZSM-5 nanocomposite can be
employed as an effective and eco-friendly process is excellent candidate for treatment of the

wastewater containing high levels of hexavalent chromium.

Keywords: ZnO/HZSM-5 nanocomposite, Hexavalent chromium, Photocatalytic process.
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