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Fig.1 Schematic of preparation of Al,0;3DOM
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Fig.2 SEM images of colloidal crystal template with different
diameters: (a) 860 nm and (b) 3.9 um
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Fig.3 SEM images of Al,O3;3DOM microstructure: (a) with hole

size of 950 nm and (b) magnification of Fig.3a
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Fig.4 SEM images of Au@Al,O3; 3DOM microstructure: (a)
with hole size of 1.27 pm and (b) magnification of Fig.4a
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Fig.5 XRD patterns of the samples before and after loading Au
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Fig.6 UV-Vis absorption spectra of degradation of MB by
Au@AIl,0; 3DOM composite with different pore sizes
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Fig.7 Influence of pore size on absorbance of MB at 664 nm
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Fig.8 Changes of absorption with time of MB at 664 nm
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r a

K10 AR E G PR S5 e A A
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Controllable Preparation of Au@3DOM Composite Structure
and Its Catalytic Performance

Zhou Xueli*?, Qi Hongfei?, Qian Dongxiang®, Liu Dabo? Wang Kaibing®, Liu Bingsong®
(1. Changhe Aircraft Industries Group, Jingdezhen 333002, China)
(2. Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: Highly ordered Au@Al,O3; 3DOM (3-dimensionally ordered macroporous) composites with different pore sizes, including 0.48,
0.96, 1.27, 1.49 and 1.65 pum, were prepared via infilling Al,O; into the gaps of PS colloidal crystal templates with colloidal crystal
template technique. The morphology characters and catalytic activity of Au@AIl,O; 3DOM composites were characterized by SEM, XRD
and UV-Vis spectrometer. It is found that Au@Al,O; 3DOM composite has excellent catalytic performance. As the pore size increases, the
catalytic performance increases rapidly and then decreases gradually. The catalytic activity is highest, when the pore size of the composite
material reaches 1.27 um. The results of theoretical analysis indicate that effective active area and channel transmission efficiency vary
with the change of the microstructure, and the competition between the effective active area and the channel transmission efficiency results
in the change of the catalytic performance.
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