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A B S T R AC T

A simple route to synthesize mesoporous ZnO nanoparticle was reported by using polystyrene 
microemulsion system composed of cetyltrimethylammonium bromide/styrene/zinc nitrate/
ammonium persulfate. The samples were characterized by thermogravimetry and differen-
tial thermal analysis (TG-DTA), X-ray diffraction, scanning electron microscope and mercury 
porosimeter. Experimental results showed that the specifi c surface area and pore volume of 
the synthesized mesoporous zinc oxide were 11.013 m2/g and 0.1551 cm3/g, respectively. On 
the basis of the experimental results, the possible mechanism of pore formation was proposed. 
Moreover, the photocatalytic activities of the synthesized ZnO were also evaluated in the pho-
todegradation of methylene blue in aqueous solutions under UV irradiation, and all of the syn-
thesized ZnO exhibited high photocatalytic activities.
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1. Introduction

Nano-ZnO known as an important inorganic func-
tional material has attracted researchers’ high attention 
for a long time due to its broad application prospects 
in the sensor, photoelectric conversion device, photo-
catalytic and photoelectric materials, etc. [1,2]. In the 
past several years, various approaches, including ther-
mal decomposition [3], homogeneous precipitation [4],
hydrothermal method [5], sol-gel technology [6], mech-
anochemical synthesis [7], microwave [8], organome-
tallic synthesis [9] and microemulsion [10], have been 
used to prepare ZnO nanostructures with different 
morphologies and dimensions. However, due to the spe-
cial characteristics of the large specifi c surface area, high 
porosity and narrow pore size distribution, mesoporous 

ZnO nonmaterial has been attracting increasing atten-
tion because of its great potential application in elec-
tron, optics, catalysis, solar energy conversion and other 
optoelectronic devices. Liu et al. prepared ZnO porous 
thin fi lms by sol-gel method using PEG as template [11], 
and similar result was also reported by Sun et al. [12]. 
Wagner et al. prepared ordered mesoporous ZnO by a 
two-step structure replication method [13]. However, to 
the best of our knowledge, few efforts have been made 
to synthesize ordered, pore-uniform mesoporous ZnO 
nanoparticles through microemulsion method.

In this paper, we provide a new method to synthesize 
mesoporous ZnO by using polystyrene microemulsion 
as template, which is composed of cetyltrimethylammo-
nium bromide (CTAB)/styrene (ST)/zinc nitrate/ammo-
nium persulfate (AP). The specifi c surface area, pore 
volume, microstructure and morphologies of the meso-
porous ZnO were investigated. The possible mechanism 
of pore formation was proposed and the photocatalytic 
activities of the as-prepared ZnO were also evaluated. 


