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Two Sensitization Mechanism  

by Metal or Metal Oxide Additives: 

The additive is an acceptor 

with captured free electrons 

from the host surface and then  

release those electrons back 

to the surface upon reaction  

with the incoming gas 

Chemical sensitization by the 

spill over and replacement of 

the incoming gas and change 

of the surface oxygen 

concentration 
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RSC Advances, 2012, 2, 2469–2475 

Chemical Sensitization 

Electronic Sensitization 

Schematic 

represantation of band 

bending in the near 

surface region n-type 

semiconductor 

induced by partially 

filled donor state of an 

absorbed molecule 
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Different Configurations of the electrodes 



5 

Different conduction mechanism 



Fabrication of  ZnO Nanorods 

• Coating of ZnO seed layer 

0.01M 

ZnAc.2H2O in 

Ethanol 

Coating On 

Glass Subtrate 

2500 rpm for 

30s 

Drying at 

130°C for 5 min 

Annealing at 

300°C for 1h 

x5 



Coating On Glass 
Subtrate 2500 rpm 

for 30s 

0.01M ZnAc.2H2O in 
Ethanol 

0.1M Zn(NO3)2.6H2O 
in distilled water 

0.1M Hexamethylene 
tetraamine in distilled 

water 
Hydrothermal synthesis for 3h at 90 

C in autoclavable glass beaker 

• Fabrication of ZnO Nanorods  

 

EXPERIMENTAL  



Hydrothermal Synthesis 

• Synthesis ZnO nanorods on seed layer coated glass substrate 

0.1M 
Zn(NO3)2.6H2O in 

distilled water 

0.1M 
Hexamethylene 
tetraamine in 
distilled water 

Hydrothermal synthesis 
for 3h at 90° C in 

autoclavable glass 
beaker 



ZnO nanorods; hydrothermal process 

• SEM & XRD 

  100 nm in diameters 
  1.5 µm in length 

 C axis 

 

 Single Crystal 
 Wurtzite Structure 

 



Functionalization of ZnO nanorods 

• Sol-gel Process 

0.01M Solution by 
Metal Acetate in 

Ethanol   

Coating On ZnO 
nanorods 2000 rpm 

for 30s 

Drying at 130°C for 
5 min 

x5 

Annealing at 300°C 
for 1h 

Au IDT coating on 
functionalized ZnO 

nanorods 



Metal Funtionalized ZnO nanorods 

• Sol-gel process & 
spin coating 

• 0.001M lık 
Acetate+Ethanol 
Solution 

• Cr 

• Ni 

• Co 

• Ni 

Metal functionalized ZnO nanorods a) Co, b) Cu, c) Cr 

and d) Ni 

SEM image of Cr functinalized ZnO nanorods 

a) b) 

c) d) 



Metal Nanoparticle/ZnO Nanorods Sensor Responses 



H2 responses of Ni Functionalized ZnO Nanorods  
at 200°C 



Sensor Responses of Cr and Ni Functionalized ZnO 
Nanorods  

• H2, Ethanol and Chloroform responses at 200°C and concentration is 5000 ppm 


