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Photoinduced growth of Cu nanoparticles on ZnO from CuCl2 in methanol
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Abstract

Cu nanoparticles were formed on surface of nano-ZnO by UV light induced photoreduction of CuCl2 in
methanol solution suspended with ZnO nanoparticles. By controlling the reaction conditions, the average
size of the produced copper nanocrystal can be fine-tuned in the range of 10–200 nm. At constant UV
irradiation, the Cu nanocrystals gradually grew up as the initial concentration of copper cation was
increased, showing that the in situ formed Cu nanoparticles act as a bridge to facilitate the transferring of
photoexcited electrons from ZnO surface to Cu2+ in solution. A Redox property was also proved for the
Cu nanoparticles.

Copper nanoparticle has been a very attractive
research topic due to its unique properties like
superelasticity (Lu et al., 2000) high electrical
conductivity (Lu et al., 2004), dynamic shape
changes (Hansen et al., 2002), self-assembled
multilayers (Mishina et al., 2001) and nanostruc-
tured film (Zhang et al., 2003). As an extremely
useful material, cooper nanoparticles/crystals have
been applied as functional components in various
fields like solid-oxide fuel cells, oxygen gas sensor,
hydrogenation and hydration catalyst (Briskman
et al., 1992; Switzer et al., 1999; Wu et al., 2001).
So far, copper nanoparticles have been synthe-

sized by versatile techniques as electrochemical
reduction (Natter & Hempelmann, 1996; Bohan-
nan et al., 1999; Jonh et al., 2000; Nasibulin et al.,
2001), spray pyrolysis (Majumdar et al., 1996),
microemulsion (Lim et al., 2002), thermal decom-

position (Hambrock et al., 2002), c-irradiation
(Joshi et al., 1998), photoreduction (Lu et al.,
2003; Lu & Fischer, 2004), sonochemical (Okitsu
et al., 1996), sol-gel (Armelao et al., 2005), super-
critical synthesis (Ziegler et al., 2001) and so on,
which were either stabilized by capping ligands or
supported on other materials. Though the studies
have been very extensive, there is still an urgent
demand to explore a mild, simple and reproducible
route for producing Cu nanoparticle. Photore-
duction seems to be one of the promising methods
because of the extremely mild reaction conditions
and the easy control of the reaction parameters.
Cu/ZnO is a typical and multifunctional

Cu-containing composite, on which a high amount
of consolidated knowledge has been accumulated
(Tkachenko et al., 2003; Ressler et al., 2005).
Particle size of the Cu in Cu/ZnO was confirmed
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