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Development of semiconductor photocatalysts,
which can be used in the eliminations of aqueou$ an
gaseous pollutants, is a good approach to solvevbee
rising environmental pollution problems [1]. Theshma
concept of photocatalysis using semiconductor vesl
the generation of charge carriers within semicotahsc
upon light irradiation, followed by the utilizatiasf these
carriers to carry out chemical reactions. Recentigny
studies concerning photocatalysis have proposed the
combination of semiconductors with graphene narsishe
which have high conductivity, superior electron ifioh
extremely high specific surface area, and relativelv
production cost [2-4]. For semiconductor/graphene

nanocomposites, graphene can serve as an efficient

electron scavenger for semiconductor. The photteckci
free electrons of semiconductor would thus prefiaén
transfer to the grapehene domain, leading to tfextdfe
separation of charge carriers and the improvemgtiteo
subsequent photocatalysis [5].

Till now, most of the studies about
semiconductor/graphene nanocomposites are focused o
liquid-phase photocatalysis, and their performaice
gaseous photodegradation is rarely reported. Wieueel
that this composite can show high photocatalytic
efficiency in gas-phase photodegradation since lgreg
has high specific surface area which may promoge th
adsorption of gaseous molecules. In this work, we
investigated the photocatalytic activity of ZnOfginane
nanocomposites in the degradation of gaseousCEB.

The samples were prepared by depositing single-
crystalline ZnO nanoparticles on the surface ofuced
graphene oxide (rGO) nanosheets in the hydrothermal
reaction. Graphene oxide (GO) was first synthesized
using the typical Hummers method [6]. During the
hydrothermal process, reduction of GO was acconggani
with the deposition of ZnO nanopatrticles, resultinghe
formation of ZnO-rGO nanocomposites. By modulating
the amount of GO employed in the hydrothermal ieact
the density of ZnO deposited on RGO surface can be
readily controlled. Because of the difference imda
structure between ZnO and rGO, the rGO nanoshaets ¢
serve as an electron acceptor for ZnO nanoparticles
which resulted in effective charge separation upght
irradiation. The charge carrier separation of Z&Dr
nanocomposites was revealed by their superior
photocatalytic performance in degradation of gaseou
CHsCHO.

Figures 1(a) and (b) show the TEM and HRTEM
images for the as-obtained ZnO-rGO nanocomposites.
The deposited ZnO nanoparticles were single ctirstal
and had a diameter of 50-100 nm. The photocatalytic
performance of ZnO-rGO nanocomposites with differen
rGO contents were then compared through the
photodegradation of gaseous {HHO. Figure 1 (c)
shows the result of GJEHO degradation, whereas Figure
1 (d) displays the comparison of €@eneration. Note
that the ZnO-rGO samples were denoted as ZG-X, evher
X represents the weight percentage of rGO. Evigentl
there is an optimal rGO content for improving the
photocatalytic activity of ZnO nanoparticles. Besidit is
interesting to note that ZG1 had the highest plaitigtic
efficiency toward CHCHO degradation, while ZG3
showed better performance in €@eneration. This result
indicated that rGO content may have determined the
degradation kinetics of GJ@HO. The demonstration
from this study may pave the way for the advanceroén
semiconductor/graphene nanocomposites, espedmly t
gas-phase photocatalysis.
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Figure 1. (a) Typical TEM and (b) HRTEM images of
ZnO-rGO (ZG3). Photocatalysis results under UV
illumination by using various samples: (c) §HHO
degradation, (d) C£generation.
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