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Fig.1 Schematic diagrams of constructing DMSNs-based (a) and DMSTNs-based (b) supported Au catalysts
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Fig.2 SEM images of DMSNs (a), DMSTNs (b), DMSNs-SH (c), DMSTNs-SH (d), DMSNs-SH-Au (e), and DMSTNs-SH-Au (f)
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Fig.11 Schematic illustrations of possible photocatalytic mechanisms for DMSTNs-SH-Au to split water under simulated sunlight (a) and

ordinary catalytic reduction of p-nitrophenol without light irritation (b)
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Catalytic Performance of Dendritic Mesoporous Silica & Titania Nanospheres
(DMSTNSs) Supported Gold Nanoparticles

Ma Hui®, Tao Jianghui', Wang Yanni', Huang Liangzhu®, Wang Yabin® 2, Ding Xiuping®
(1. Shaanxi Key Laboratory of Chemical Reaction Engineering, College of Chemistry and Chemical Engineering,
Yan’an University, Yan’an 716000, China)
(2. School of Chemistry and Chemical Engineering, Northwestern Polytechnical University, Xi’an 710129, China)
(3. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources, Qinghai Institute of Salt Lakes,
Chinese Academy of Sciences, Xining 810008, China)

Abstract: Dendritic nanospheres with unique three dimension (3D) center-radial channels possess excellent specific surface area and pore volume.

Objects can be loaded into the nanochannels of dendritic nanospheres, developing novel carrier, delivery vehicle, or reaction platform. In the work,

a novel kind of highly stable multifunctional composite material-dendritic mesoporous silica & titania nanospheres (DMSTNSs) supported gold (Au)
nanoparticles was explored. Even though DMSTNs have suffered series of chemical reactions and modifications, 3D center-radial textures are still

unchanged. Anatase TiO, and Au nanoparticles have been successfully decorated onto the channels. The results show that the as-prepared catalysts

exhibit more outstanding multipurpose catalytic performances than those of a contrast sample, i.e., dendritic mesoporous silica nanospheres

(DMSNSs) supported gold (Au) nanoparticles. Under simulated sunlight for splitting water, the amount of produced H is 210.01 umol g™, ca.

ten-folds of the contrast sample. Without light irradiation, the apparent kinetic constant of p-nitrophenol reduction by our catalyst is 2.150x10? s7,

being about 19 times as much as the reference (0.111x10°s™).

Key words: dendritic nanospheres; silica & titania hybrid; gold nanoparticles; photocatalytic water splitting for hydrogen production;

p-nitrophenol reduction
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