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Fig. 1 Schematic diagram of a custom-made plasma-enhanced

horizontal tube furnace deposition system
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Fig. 2 XRD patterns of samples prepared at different reaction temperatures (a) ,

argon and oxygen flow ratios (b),and currents (c)
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Fig. 8 Schematic illustration of the growth process for the

zinc oxide nanorods produced under the plasma
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Synthesis and reaction mechanism of zinc oxide nanorods

produced by plasma-enhanced thermal oxidation

GUO Bin"*,FU Junchi"*,QU Yazhou' ,CHENG Qijin"**
(1. College of Energy.Xiamen University, Xiamen 361102, China;

2. Shenzhen Research Institute of Xiamen University, Shenzhen 518000, China)

Abstract: A new method of plasma thermal oxidation (i. e., custom-made plasma-enhanced horizontal tube furnace deposition

system) was used to fabricate ZnO nanorods under the discharge of oxygen and argon gases. The morphology and microstructure of

the synthesized single-crystal ZnO nanorods could be controlled by changing the reaction temperature.the gas flow rate ratio of argon

to oxygen,as well as the discharge current. It was found that, when the reaction temperature was 500 ‘C and the argon to oxygen

flow ratio was 9 ¢ 1,uniform ZnO nanorods were formatted,and the synthesized ZnO nanorods grew longer with the increase in the

discharge current. In addition,a growth mechanism for the synthesis of ZnO nanorods under the plasma condition was proposed. The

growth process is that the metal zinc is heated at a suitable temperature to form zinc vapor and condensed into metal particles on the

surface of zinc foil. Then in O,-Ar atmosphere,O, can be effectively ionized into O ,O, " ions during the plasma discharge process.

The ionized oxygen ions can be transformed into activated oxygen by plasma assisted by argon,and then reacts with zinc to form a

Zn0O nucleus and extends to the oxygen enriched region to form ZnO nanorods.

Keywords : ZnO; plasma;nanorods ; growth mechanism; thermal oxidation



