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Abstract 
 
Graphene has attracted significant attention as a sensor material due to its extreme large surface-to-
volume ratio and its electrical properties [1]. A very fast change in the electrical conductance on gas 
adsorption renders graphene to a favorable material in the development of gas sensors. One of the 
most promising advantages in contrast to commercially available metal oxide sensors is that this carbon 
nanomaterial shows signal changes already at low temperature (25 – 85 °C) and under ambient 
conditions (Fig. 1). We demonstrate that suspensions of chemically reduced graphene oxide (rGO) 
[2,3], applied to microelectrodes via spin coating, result in consistent layers with reproducible quality. 
Such modified microelectrodes show high sensitivity to various gases, but with limited selectivity. Mainly 
positive charge carriers (holes) are involved in charge transport of rGO [4] and therefore electron 
transfer from the sensor material to an adsorbed gas molecule improves the conductance, as observed 
e.g. for NO2. Important parameters like humidity and temperature which additionally affect the 
conductance of rGO were investigated. To tune selectivity, rGO was functionalized by wet chemical and 
electrochemical methods with metals and metal oxides. Especially metals show catalytic effects on the 
gas adsorption, e.g. doping with Pd and Pt nanoparticles both increased the sensitivity towards H2. 

It turned out that rGO is a suitable material for gas sensors due to its high sensitivity, inexpensive 
synthesis, ease of transfer to a substrate, and selectivity upon functionalization. Therefore, it could be a 
cheap alternative to well established metal oxide based gas sensors, which operate at higher 
temperatures (>250 °C). 
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Figures 
 
Figure 1: 

 

Sensor principle of chemiresistor gas sensors based on graphene. 


