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Abstract: Zinc oxide (ZnO) nanophotocatalyst is a promising candidate for degrading organic 

pollutants but has an extremely low photocatalytic activity under nature sunlight. In this work, 

flower-like MoS2 quantum dots/ZnO (MQ/ZnO) nanospheres with the size of approximately 

1.26 μm are prepared at low temperature. The resultant flower-like MQ/ZnO nanospheres 

displayed higher photocatalytic activity than pure ZnO nanospheres under natural sunlight and 

without stirring, with the decomposition rate of the MQ/ZnO composites approximately 3.3 

times higher than that of the pure ZnO nanospheres. Furthermore, the introduction of MoS2 

QDs endowed ZnO nanospheres with optical memory ability. The enhanced sunlight-driven 

photocatalytic activity is dependent on the unique electrical properties of MoS2 QDs and the 

synergistic effect between ZnO and MoS2 QDs. 
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1 Introduction 

ZnO nanophotocatalyst has been widely applied for eliminating organic pollutants due to 

its high photocatalytic activity, low cost, and lack of toxicity
 [1, 2]

. However, it is very difficult 

to recycle ZnO nanostructures in water because of their small size, limiting their practical 

application 
[3-5]

. To date, much effort has been devoted to control the size and shape of ZnO 

nanostructures to obtain nanospheres, nanorods, nanosheets and other shapes in order to 

promote the application of ZnO nanophotocatalyst 
[6-8]

. It is important to point out that the 
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