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Abstract 

A highly sensitive hydrogen gas sensor composed of an MoS2-Pt nanoparticle thin film as the active 

layer is introduced. A hydrogen gas sensor with high sensitivity, high resistance change and fast 

response and recovery time are of immediate interest in the modern world. Metallization or 

additional doping of metal ions to these sulphides with a porous structure [1] in the sensing layer is 

the primary strategy [2] to improve the surface area and thus improve the sensing ability. The draw 

backs discovered by researchers working on MoS2 based H2 gas sensors are that they have an 

unstable base line, poor sensitivity, and poor response and recovery times [3]. In this work, we 

solved these issues by using an MoS2–Pt nanoparticle composite and achieved high sensor response 

and ultrafast response and recovery rates with good stability and selectivity. The sensor achieved 

ultra-fast response and recovery rates of 8 s and 19 s, respectively, for 100 ppm of H2. The MoS2-Pt 

composite film exhibits a high sensor response (R1/R2) of 10 when exposed to 100 ppm of H2 gas, 

which outperforms the existing metal sulfide-based sensors. The stability of the device over a period 

of 70 days and the selectivity of the device is outstanding. A plausible mechanism for the MoS2-Pt 

based H2 gas sensor is discussed. Furthermore, the sensitivity, response and recovery rates for 

various concentrations of H2 gas are studied. The sensor response is exceptionally promising. This 

sensor with metal sulfide-platinum composite active layers can be applied in the sensor field to 

amplify the sensing performance. 
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