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Abstract 
This work reports a new method for large scale production of ZnO nanowires (ZnO-NWs) 

by microwave assisted thermal decomposition (MATD). This method is simple, 

economical and reproducible; in addition, the production of material exceeds 95% without 

using preferential growth precursors. The reaction occurs in only 3 minutes with minimal 

energy expenditure. ZnO-NWs produced at 1200 W had diameters ranging between 20 and 

70 nm and lengths that varied between 1 and 15 µm, were totally crystalline and showed 

preferential growth in the [001] direction. Using XRD and HRTEM, it was determined that 

ZnO presented a hexagonal, wurtzite structure. The relationship between graphite and ZnO, 

the power of the reaction system and the reactor humidity each played an important role in 

this method and need to be properly controlled to optimize the production of nanowires. 

The reactor used allowed for the separation of the reaction products; for that reason, the 

ZnO-NWs produced had a high degree of purity, as determined by XRD. The 

photocatalytic activity of ZnO-NWs in methyl orange (MO) decreased as the pH increased; 

this behavior is common in ZnO because basic pH increased the interaction between the 

MO and ZnO. The synthesis process, growth mechanisms and photocatalytic activity of 

ZnO-NWs are discussed in this work. 

 

Keywords: ZnO Nanowires, Photocatalytic, Nanostructures, Microwave. 

1. Introduction. 
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