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Fully Accessible Ag Nanoparticles within Three-dimensionally Ordered Macroporous SO,

WU Quan-Zhou, YIN Qiang, LIAO Ju-Fang, DENG Jing-Heng, L1 Y u-Guang*
School of Chemistry and Chemical Engineering, Sun Y at-sen University, Guangzhou, Guangdong 510275, China

Abstract A multi-step process was used for preparation of three-dimensionally ordered macroporous (3DOM) SiO,,, in
which fully accessible Ag nanoparticles are incorporated. The method involves the processes of assembly of polystyrene
colloidal crystal, preparation of 3DOM SiO,,, and incorporation of Ag nanoparticles within 3DOM SiO,, through in situ

Tollens' reaction. XRD, SEM and EDXS determination show that the Ag particles deposited on the macroporous wallsin
nano dimension. The results indicate that lower concentration of silver ammoniate and formaldehyde in the solution is
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favorable for forming a very narrow size distribution and uniform shape of nanoparticles. However, the higher the
concentration of the solution and the more the |oading times, the larger the possibility to form un-uniform particles. Ag
nanoparticles can be sintered into larger and spheral particles by calcination at 600 C, but can resist sintering owing to
their high dispersivity when loading amount is small. The study provided asimple approach to tailor Ag/3DOM SO,

composite materials with desired morphology and size of Ag particles within the macropores.
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