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Abstract text 

Since the decision to move to a more sustainable and greener economy, there has been a huge growth 
of interest in various hydrogen technologies. These include hydrogen gas sensors as they enable 
hydrogen to become a safe carbon-free energy vector. Safety hydrogen sensors can be based on various 
sensing principles.1 LSPR hydrogen sensors have demonstrated great performance providing low LoD, 
fast responses, high selectivity, and poisoning resistance. However, their performance in ambient 
humidity conditions has not been properly studied and described so far.2  

Therefore, this contribution presents a detailed description of their performance in situations 
with variable humidity. As a representative sensing material, we have chosen Pd70Au30 as it offers good 
sensitivity in low concentration region and hysteresis-free response characteristics. The sensors 
themselves were fabricated as nanodisk arrays using a hole mask colloidal lithography. The disk 
proportions were set to 210 x 25 nm (diameter x height). Their performance was quantified using 
standard sensor characteristics (LoD, response time, recovery time, and response stability in humid 
conditions defined in ISO 26142:2010 standard). The evaluation tests covered the relative humidity 
range of 0 – 80% (at 30 °C), sensor operation temperature range of 30 – 130 °C, and the H2 concentration 
range of 0.06 – 1.3%.  

We found out that the humidity significantly influences sensor signals and causes small 
negative responses if the sensors are exposed to low H2 concentrations. These negative responses are 
an undesirable effect because they considerably increase sensor LoD (from 0.006% in dry conditions 
to ca. 1.1% in the relative humidity of 80%), but they can be mitigated by increasing sensor operation 
temperature. Increasing the temperature from 30 to 105 °C decreases the LoD back to ca 0.13% which 
is a sufficient value for the safety function. Besides this, we have shown that the sensors can pass the 
stringent humidity stability requirement of the ISO 26142:2010 standard down to the concentration of 
0.28%. 
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