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Hydrogen 

Chemical industry Hydrogen-fuelled vehicles 

Medicine 

Small leakage of high 

concentration of 

hydrogen-containing 

gases can cause explosion. 

high sensitivity, 

short response time, 

small size, 

low cost. 

Semiconductor 

gas sensors 

• Colorless, tasteless and odorless  

• Extremely reactive with oxygen and other 

oxidizers  

• Low ignition energy  

• High flame temperature  

• Invisible flame in daylight conditions 

(flame's low emissivity)  

• Negative Joule-Thomson coefficient; 

leaking gas warms itself and may 

spontaneously ignite  

• Small molecular size promotes leaks and 

diffusion   

• Wide range between lower and upper 

flammability limits in air mixtures  

• High flame speed 
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Schottky-based semiconductor sensors 
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Schottky-based semiconductor sensors on InP 

• Conventional evaporation, maximum SBH 0.5 eV, largely insensitive 

to the applied metal. 

• Disordered interface – DIGS -  Fermi level pinning 

• Electroless plating. 

• Electrochemical deposition of NPs. 

• Our solution: EPD of NPs, colloidal graphite. 
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Preparation and characterization of Pt NPs 
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Preparation of Pt NPs by the 

reverse micelle technique. 

TEM images of the Pt NPs. 

Histogram and Gaussian 

distribution from TEM. 
Electron diffraction. 

Characterization by optical extinction, 

dynamic light scattering, electron microscopy 



Electrophoresis 

200 nm 



Electrical properties 

-1 0 1

10
-10

10
-8

10
-6

10
-4

10
-2

 (a)

 (b)

 

 

C
u
rr

en
t 

(A
)

Voltage (V)

0 300 600 900 1200

10
-11

10
-10

10
-9

10
-8

10
-7

10
-6

10
-5

10
-4

 

 

 

Time (s)

0,1% H
2
/N

2

air

-1,5 -1,0 -0,5 0,0 0,5 1,0 1,5
10

-6

10
-5

10
-4

10
-3

10
-2

 

 

 (a)

 (b)

C
u

rr
en

t 
(A

)

Voltage (V)

0 200 400 600
10

-6

10
-5

10
-4

10
-3

0.1%  H
2
 in N

2

 

 

Time (s)

air

Semi logarithmic I-V and 

current-transient characteristics 



Sensitivity 
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Conclusions 

• Pt NPs prepared by the reverse micelle technique. 

• Formation of a Schottky barrier on n-type InP by the 

electrophoretic deposition of Pt NPs investigated. 

• Good rectification ratios and barrier heights achieved. 

• Excellent sensing properties to hydrogen presented. 
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