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Abstract

Compared to single-component nanoparticles, metal-semiconductor hybrid
nanoparticles have excellent properties and have broader applications in the field of
optics, magnetic materials, and catalysis and biomedicine. Therefore, increasing
attentions have been paid on these materials. In this thesis, Au-ZnO and Ni-ZnO
hybrid nanoparticles have been prepared via chemical solution method. The effects of
various synthetic parameters on the particle morphology and structure have been
investigated, and the catalytic properties on the degradation of RhB organic dye have
also been studied. The major research contents and conclusions are as follows:

(1) Four types of Au-ZnO hybrid nanoparticles with different morphologies, i.e.,
petal-like, pyramid-shaped, pod-shaped and multipod-shaped morphologies, have
been synthesized. Petal-like Au-ZnO hybrid nanoparticles were formed when using
mixed solvents, zinc acetate dihydrate precursor at 260 . Pyramid-shaped Au-ZnO
hybrid nanoparticles were formed when using mixed solvent, zinc stearate precursor,
and oleic acid at 280 . Pod-shaped Au-ZnO hybrid nanoparticles were formed when
using pure oleylamine solvent, zinc stearate precursor and trioctyl phosphine oxide at
280 . Multipod-shaped Au-ZnO hybrid nanoparticles were formed when using pure
oleylamine solvent, zinc stearate precursor, triphenylphosphine at 280 . Compared
with ZnO nanoparticles, Au-ZnO hybrid nanoparticles have much better
photocatalytic properties on the degradation of RhB organic dye.

(2) The synthesis method of Ni-ZnO hybrid nanoparticles is based on the method
for the synthesis of petal-like Au-ZnO hybrid nanoparticles. Using mixed solvents, we
synthesized Ni-ZnO hybrid nanoparticles, but when pure oleylamine was used we
found that separate Au nanoparticles were formed; 1,2-dodecanediol has an obvious
effect on the synthesis of Ni-ZnO hybrid nanoparticles. A better result was obtained
when 1,2-dodecanediol was injected at the second step of reaction; One-time injection
of 1,2-dodecanediol generated pyramid-shaped Ni-ZnO hybrid nanoparticles;
Continuing injection of 1,2-dodecanediol generated petal-like Ni-ZnO hybrid
nanoparticles. The photocatalytic activity of Ni-ZnO hybrid nanoparticles was found
to be better than ZnO nanoparticles.

Keywords: Zinc oxide, gold, hybrid nanoparticles, organic solution method,

photocatalytic-activity.
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