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Preparation and performance of high-efficient and recyclable
AX,-Type Fe;O,-mSiO,-Au nanocomposite catalyst

WANG Zhigiang » HAN Weichang , ZHANG Chengyu, ZHU Qiangtao, QI Dongming , SUN Yangyi
(College of Textile Science and Engineering (International Institute of Silk),
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to prepare an Auloaded magnetic mesoporous silica composite catalyst with
excellent catalytic performance, a Fe;O,-mSiO, carrier material with AX,-type colloidal molecular
structure was synthesized based on a solrgel method by controlling the heterogeneous nucleation and
growth of silicon precursors on the Fe;O, seed particles. After loading Au nanoparticles, the
nanocomposite catalysts were successfully obtained. The morphology, structure and composition of the
composite catalyst were characterized and analyzed by TEM, BET, FT-IR and XRD. The results showed
that the AX,~type Fe; O,-mSiO, carrier material could be obtained by adjusting the amount of ammonia
water, with a large specific surface area and a good mesoporous channel structure, and thus they could
uniformly load with Au NPs to obtain the composite catalysis. These catalysts were used for reduction
reaction of rhodamine B (RhB) and 4-nitrophenol (4-NP) in the presence of NaBH, reducing agent and
showed excellent catalytic activity (100% conversion of RhB molecules to leuco molecule form within 5
min) , efficient recyclability (up to 7 cycles) and high stability. And the first-order kinetic constants (k) of
RhB and 4-NP reduction were 0. 67 min 'and 0. 32 min~ ', respectively. Au NPs were evenly distributed on
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the surface of the composite catalysis, and the mesoporous channel structure could adsorb RhB and 4-NP

molecules to better contact with the active site of Au NPs so as to promote the electron transfer and thus

improve the reduction reaction rate. AX,~type Fe;O,-mSiO, prepared in this study provides an effective

way for the design of recyclable catalyst carrier materials with a high specific surface area.
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