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Preparation of Silver Nanoparticles /Polydopamine
Nanosphere and Its Catalytic Property

XU Xiaoran, ZHOU Lin, SUN Xue, LIU Jiyang, XI Fengna
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Polydopamine nanosphere (PDS) with uniform particle size was prepared by oxidation and
auto-agglutination reactions of dopamine in alkaline alcohol /water system. Besides, the simple preparation
method of Ag nanoparticles loaded PDS ( AgNPs/PDS) was established through further applying
reducibility of catecholamine in PDS structure and reducing silver nanoparticles loaded with silver nitrate in
situ. UV-Vis spectroscopy, Fourier transform infrared spectroscopy, scanning electron microscope, X-ray
photoelectron spectroscopy and electrochemical stripping voltammetry were used to investigate the
morphology, structure and ingredients of PDS and AgNPs/PDS. Under the optimized conditions, spherical
AgNPs with the particle size of 40 nm were fixed and uniformly dispersed onto the surface of the PDS
(particle size about 200 nm). The catalytic action of AgNPs/PDS on reductions of 4-nitrophenol (4-NP)
by sodium borohydride was monitored with UV-Vis spectroscopy on site. The results show that AgNPs/
PDS greatly accelerates reduction reaction of 4-NP. Such green, simple and convenient composite
preparation method is expected to offer a new approach to construct new functional materials.
silver nanoparticles; composite material; 4-nitrophenol; catalytic

Key words: polydopamine;

reduction
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