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Main Research Area 

(C6S)8PcCu / TiO2 Nanotubes 

Polymer / TiO2 Nanorods 

Cu2O/TiO2 Nanotubes 
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Motivation of This Work  

Promoting of sensing properties of metal oxides by decoration. 
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    Toperation ~ Power Consumption 

 

    Sensitivity , Sensor Response 

    S = Igas/I0   ,  Rs = (Igas-I0)/I0 



2. Experimental 

 
 Fabrication of TiO2 nanorods 

 Decoration of Pd nanoparticles on TiO2 nanorods 

 Sensor Device 
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Solution:  
30 ml HCl 
30 ml Dei water 
1 ml Ti n-BT 
 
Hydrot. process: 
150 oC 
18 hours 
 

Preparing of FTO 
substrate 

Hydrothermal Method 

Cleaning: 
 Acetone, Etanol for each 10 mins. 
 
Wraping:  
Appropriate sample holder 
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E. Şennik et al., Sensors and Actuators B: Chemical, 2014 
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1) FTO glass substrate  (1 cm x 2 cm) 

2) Etch some part of FTO 
3)   TiO2 Nanorods on FTO by hydrothermal process 
4) Evaporating Au contacts by a mask 
5) Pin-Contacts 
6) Measurements 

FTO 

Glass 

FTO 

Glass 

TiO2 nanorods 

Au contact 

Au contact 
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3. Results 

 
 Structural Analysis (SEM, XRD, XPS) 

 Gas Measurements (I-t, Rs %, Rs) 
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E. Şennik et al., Sensors and Actuators B: Chemical, 2015,  Under Review 
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Structural Analysis (1) 

TiO2 nanorods: diagonal shape, ~100 nm (diameter), ~5 µm (lenght) 

Pd decoration: spherical shape, ~10 nm (diameter) 
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E. Şennik et al., Sensors and Actuators B: Chemical, 2015,  Under Review 
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Structural Analysis (2) 

Pd might be doped in the nanorods… 

The shifts are ~ 0.05 … 
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Binding Energy 

337.47 eV 

343.02 eV 
PdO formation 

Binding Energy 

459.32 eV 

465.35 eV 
TiO2 formation 

E. Şennik et al., Sensors and Actuators B: Chemical, 2015,  Under Review 
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Structural Analysis (3) 

The shifts are ~ 0.2 eV 
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E. Şennik et al., Sensors and Actuators B: Chemical, 2015,  Under Review 
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Gas Measurements (1) 

tresponse = 15 min for TiO2 nanorods tresponse = 3 min for Pd-TiO2 nanorods 

1000 ppm H2 at 200 oC 

1000 ppm H2 at 30 oC 

tresponse = no response tresponse = 15 min for Pd-TiO2 nanorods 
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5000 ppm 5000 ppm 5000 ppm 

E. Şennik et al., Sensors and Actuators B: Chemical, 2015,  Under Review 
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Gas Measurements (2) 

Ethanol is the best sensitive gas 
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Sensor Response: Rs =(DIgas-I0) / I0  5000 ppm VOC 1000 ppm H2 

E. Şennik et al., Sensors and Actuators B: Chemical, 2015,  Under Review 
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Gas Measurements (3) 

35 times 

5 times 
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4. Conclusions 
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o TiO2 nanorods (on FTO)             Hydrothermal method  

     Pd nanoparticles on TiO2 nanorods          Chemical Vapor Deposition (CVD) 

 

o We have investigated to hydrogen gas sensing features of Pd loaded TiO2 

nanorods in different concentrations (100-800 ppm) at 200 °C.  

 

o Pd-TiO2 NR device shows a great increment for 1000 ppm H2 with almost 250 of 

sensor response.  

 

o Our purpose in this work:  

        

 
    Toperation ~ Power Consumption 

 

    Sensitivity , Sensor Response 

    S = Igas/I0   ,  Rs = (Igas-I0)/I0 
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