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INTRODUCTION

The present…
Many countries are 
pushing regulations to 
abate CO2 emission and 
achieve a carbon 
neutral World by 2050.

https://unfccc.int/process-and-meetings/the-paris-agreement

Blending hydrogen into 
existing natural gas pipelines is 

regarded as one of the most 
cost-effective approaches to 

reduce carbon emissions.

…. And the future
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TUNGSTEN OXIDE GASOCHROMISM

H2

transparent blue

A. Longato et al., Small, 2022, 2205522
S. Amrehn et al., ACS Sensors, 2018, 3, 1, 191–199 3



FABRICATION

Sol-gel synthesis Deposition and crystallization

2500 rpm, 30 s
SiO2 glass

Thermal treatment

W powder
Hydrogen peroxide

PeroxotungsticAcid (PTA)
+

Isopropanol

W sol 2h @ 60°C

JCPDS card no. 71-2141

Monoclinic phase of WO3

Film thickness: 40 ± 3 nm
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FABRICATION

Sol-gel synthesis Deposition and crystallization Pt nanoparticles

Pt NPs (polyol method, 10 nm)

Au Pt10 nm

2500 rpm, 30 s
2500 rpm, 30 s
SiO2 glass

Thermal treatment

W powder
Hydrogen peroxide

PeroxotungsticAcid (PTA)
+

Isopropanol

550°C

W sol 2h @ 60°C
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Au Pt10 nm
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CRYSTALLIZATION TEMPERATURE

Pt/WO3
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H2 SENSING TEST

• UV-VIS Spectrophotometer
• Customize cell
• Gas flux, operating temperature (OT)
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SENSING H2 IN CH4

Sensing Performance

• Operating temperature 200°C

• Coloring time 11s 
Time to reach 90% of absorbance change

Time to return to within 10% of baseline

• Bleaching time 58s

ISO 26142:2010 –hydrogen 
detection apparatus

The International Standard sets out the
requirements applicable to a sensor for
hydrogen, such as precision, response time,
stability, selectivity and poisoning.

τresponse< 30s; τrecovery< 60 s
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SENSING H2 IN CH4
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Calibration test

R2=0.996

ISO 26142:2010 –hydrogen 
detection apparatus

The International Standard sets out the
requirements applicable to a sensor for
hydrogen, such as precision, response time,
stability, selectivity and poisoning.

τresponse< 30s; τrecovery< 60 s
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SENSING H2 IN CH4

ISO 26142:2010 – Repeatability and flow rate test

5% H2 in CH4; λ=850nm; T=200°C 
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SENSING H2 IN CH4

Long term stability

1 month in H2 in CH4 (20vol%) @120°C 5% H2 in CH4; λ=850nm; T=200°C 
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SENSING H2 IN NATURAL GAS

Natural gas mixture containing:

• Methane (primary component)

• Ethane (4.17mol%)

• Propane (0.82mol%)

• Nitrogen (1.30mol%)

• CO2 (0.65mol%)

• Other hydrocarbons (<0.5mol%)
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SENSING H2 IN NATURAL GAS

Odorants
TBM

12



CONCLUSIONS

Pt coated WO3 sensor tested in hydrogen-blended natural gas 

Fast response and complete recovery

Excellent repeatability (≤1% variation) 

Long-term stability

No cross sensitivity in natural gas 

Flow-rate independency

…. prototype under 
development
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Thank you for the attention!
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