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scale and (b) in a semi-logarithmic scale, and (c) reversible 
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different ZnO morphologies. Reprinted with permission 
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temperature of 450°C. (b) The plot of sensor response that 

ratio of resistance measured in air to in ethanol vapor 

concentration of 1000 ppm at various operating 

temperatures. 

  

 

 

 

 

 

63 



 

s 

Figure 4.3 (a) The resistance change of TN-ZnO sensor tested under 
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concentration of 1000 ppm as a function of time at room 

temperature (RT). (b) At RT, sensor response properties and 

ethanol concentration of 10-1000 ppm. (c) TN-ZnO sensor 

resistance change in comparison with T-ZnO and P-ZnO 

ones tested under UV light at RT and ethanol concentration 

of 1000 ppm. (d) TN-ZnO sensor resistance change under 
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Figure 4.4 (a) Gas sensing responses of the TN-ZnO to 1000 ppm of 

acetone under UV radiation at room temperature compared 

with that of T-ZnO and P-ZnO.  The typical responses were 

shown for (b) TN-ZnO and (c) T-ZnO sensor under various 

concentrations.  (d) The corresponding sensitivity of the 

sensors response in (b) and (c) against acetone 

concentration. 
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STATEMENT OF ORIGINALITY  

1. The simple and fast technique of microwave-assisted thermal oxidation is 

introduced and successfully used to synthesizing ZnO nanostructures. 

2. The unique nanostructured ZnO morphology having tetrapod-like features with 

leg-to-leg connecting, so-called “inter-linked tetrapod network of ZnO” or 

ITN-ZnO is realized by using this technique and is rarely observed elsewhere 

with other growth techniques. 

3. ITN-ZnO exhibits unexpectedly electrical, optical, and gas sensing properties 

that differ from tetrapod and powder leading to new potential applications. UV 

sensor and room temperature gas sensor with improved performance are 

demonstrated as an example. 

 

 


