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In this work we have fabricated hydrogen gas sensors based on platinum doped tungsten oxide 

(WO3) thin films.  

Tungsten Oxide thin films have been prepared via sol-gel spin coating method [1]. The as prepared 

films were annealed at different temperatures (200°C, 350°C, 550°C, 700°C) and their structure were 

characterized by X-ray diffraction, ellipsometry and SEM analysis. Platinum nanoparticles have been 

prepared via polyol method [2], dispersed in ethanol and deposited over the thin film via spin 

coating. The gasochromic properties of the prepared Pt/WO3 thin films were investigated by use of 

optical absorbance at different operating temperatures and gas concentrations under alternate 

exposures to two bleaching atmospheres: air and argon. The results indicated that the sol-gel derived 

crystalline WO3 heat treated at 700°C exhibited excellent gasochromic performance both in air and in 

argon as bleaching gases. In fact, even if at 100°C there is a higher coloration change, at 250°C total 

bleaching occurs even in an atmosphere where no oxygen is present, as shown in figure 1 (left). 

Moreover, we were able to demonstrate that at this temperature a change in the concentration of 

hydrogen in a H2-Ar gas mixture has an immediate impact on the absorbance of the WO3 sample 

(figure 1, right). This is incredibly significant in applications where hydrogen is used as an alternative 

fuel, such as fuel cells and internal combustion engines, in which there is no oxygen and hydrogen 

concentration must be monitored in a continuous way. 

 
Figure 1: dynamic absorption changes at 850 nanometers. Right: cycles at various temperatures between 

different atmospheres: air, H2 in Ar and Ar. Left: cycles between different H2-Ar gas mixture 
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