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Performance Investigation of MoOs/Clin and Mn,03;-MoOs/Clin
nanocomposites in adsorption/catalytic oxidation process of thiophen
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Abstract: In this research, the clinoptilolite (clin) ore from Mianeh in East Azarbaijan
was used for the preparation of nanocomposites. MoO3 and Mn,0O3-MoO3 oxides were
loaded on acid-washed zeolites by impregnation method and MoO3/Clin and Mn;0s-
MoQOg3/Clin composites with 18 wt. % of corresponding oxides were prepared. The
prepared composites were characterized using X-ray diffraction (XRD), Fourier
transform of infrared (FTIR) spectroscopy, field emission scanning electron microscopy
(FESEM), and energy dispersive spectroscopy (EDS). The presence of patterns related
to the MoO3; and Mn,0O3 oxides in the XRD patterns of the composites and the existence
of approximately spherical nanoparticles with sizes of lower than 100 nm in their SEM
images confirmed the preparation of the composites. The catalytic activity of the
nanocomposites for removing thiophene was studied by adsorption/oxidation process
and the effect of solvent type, temperature, and oxidant on removal efficiency of
thiophene was investigated. The results showed that Mn,03-MoQO3/Clin composite has
better catalytic activity than MoQOs/Clin in removing thiophene. Moreover, the
increasing of temperature and applying NaClO as an oxidant improved the thiophene's
degradation efficiency by this composite. The highest removal efficiency was obtained
at 298 K in water-ethanol solvent by using oxidant for Mn,Os-MoOs/Clin composite
which was about 66%. By changing the solvent from a polar solution (water and
ethanol) to a nonpolar solvent (n-hexane), the removal efficiency decreased.

Keywords: MoQj3, Thiophene, Clinoptilolite, Composite.
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