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Synthesis, Characterization and Catalytic application of Nickel
Complex Functionalized on MCM-41 Nanostructure as an
Efficient and Recoverable Nanocatalyst for Oxidation of Sulfides
to Sulfoxides and Thiols to Disulfides

M. Nikoorazm*, A. Ghorbani-Choghamarani, M. Khanmoradi

Associate Professor of Inorganic Chemistry, Department of Chemistry, Faculty of Science, Ilam University, [lam

Abstract: In this study a nickel-vanillin Schiff base complex has been synthesized via immobilization of nickel
metal ion on mesoporous silica MCM-41 containing 4-hydroxy-3-methoxy benzaldehyde (vanillin) and
characterized by XRD, TGA, SEM, ICP-OES, EDX and FT-IR spectroscopy. Vanillin which is naturally
occurring food compounds found in plant was used as a Schiff base ligand is a readily available, inexpensive and
non-toxic that can be anchored on NH,-MCM-41 and all the analysis data evinced the formation nickel-vanillin
Schiff base complex. Selective oxidation of sulfides under solvent free conditions and oxidative coupling of thiols
in ethanol were successfully performed by employing hydrogen peroxide (H20.) as a green oxidant in the presence
of Ni-Vanillin-MCM-41 as the efficient catalyst at room temperature. The designed catalytic system prevent
effectively the over oxidation of sulfides and thiols to sulfone and thiosulfonate other beneficial features include,
the simple work- up, mild reaction conditions, excellent yields, inexpensive and non-toxicity. Also this
heterogeneous catalyst was a very active and could be readily recovered and reused at least for 5 consecutive
cycles without a significant loss of its catalytic activity or metal leaching.

Keywords: MCM-41, Sulfoxide, Disulfide, Hydrogen peroxide, 4-hydroxy-3-methoxybenzaldehyde
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