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A B S T R AC T

ZnO sheets have been synthesized via microwave-assisted reaction of ZnO precursor in aque-
ous solution using a CEM microwave system. Their morphologies, crystal structures and pho-
tocatalytic performances in the reduction of Cr(VI) were characterized using scanning electron 
microscopy, transmission electron microscopy, X-ray diffraction spectroscopy and UV-vis 
absorption spectrophotometer, respectively. Results show that ZnO sheets synthesized in 5 min 
time scale exhibits a optimal photocatalytic performance in the reduction of Cr(VI) with 
removal effi ciency of 81% under UV irradiation due to the maximal intensity of light absorption
and the minimal probability of electron-hole pair recombination.
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1. Introduction

Removal of pollutants contained heavy metals and 
dye from both underground and surface water supplies 
is increasingly demanded in water purifi cation [1–14]. 
Among all heavy metals, Cr(VI) is toxic to most organ-
isms when its concentration is above 0.05 mg l−1 that will 
cause irritation and corrosion of human skin. Cr(VI) is 
generally released from electroplating, leather tanning, 
metal fi nishing, dyeing, textiling, steel fabricating, paint 
and pigments, fertilizing, photographying, etc. There-
fore, it is very important to fi nd an effective method to 
remove Cr(VI) from industrial wastewaters. Methods 
including adsorption [15–22], biosorption [23–25], ion 
exchange [26,27], electrocoagulation [28–30] and mem-
brane fi ltration [31–34] have been widely used for the 

removal of Cr(VI). However, these technologies dem-
onstrated drawbacks, such as membrane fouling, high 
power consumption and expensive for operation and 
maintenance. Considerable attentions have been paid 
to semiconductor oxide photocatalysis as a novel and 
environmentally-friendly technology for the removal 
of Cr(VI) from aqueous solutions [35–39]. Among them, 
ZnO has been proven to be the promising photocatalyst 
for widespreading environmental applications due to its 
intriguing chemical, optical and electric properties, low 
cost, and ease of availability [40–45]. Yang and Chan [46] 
prepared nanoscale ZnO by co-precipitation method 
and used Alizarin Red S dye to sensitize ZnO for pho-
tocatalytic reduction of Cr(VI) and a reduction rate of 
90% was achieved under the irradiation of sunlight. 
Chakrabarti et al. [47] showed that about 90% Cr(VI) in 
aqueous solutions can be effectively reduced to trivalent 
state using ZnO under UV irradiation. Qamar et al. [48] 
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