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The Internet of Everything (IoE) refers to billions of objects having intelligent connections with 
processed data. Sensors hold the key to the IoE as they detect and assess the internal and external 
states of objects. In particular, gas sensors contribute greatly to make people's lives better via 
transmitting information about gas species in ambient air. 2D materials such as graphene and 
transition metal disulfides are being extensively studied for gas-sensing applications due to their 
high sensitivity at room temperature, transparency, and flexibility. However, they have drawbacks 
such as low selectivity and irreversible sensing behaviors. To overcome these drawbacks, the 
chemoresistive sensing properties of the 2D materials have been modified by diverse approaches 
such as introducing extrinsic defects, functionalization, and noble metal decoration. Here, we 
present unprecedented gas detection using self-activated graphene microchannels with surface 
decoration. Joule heating by applying voltages in graphene microchannels is very effective to make 
the materials operate at elevated temperatures and enhance gas sensing properties such as response 
and recovery. Compared to pristine graphene sensors, the noble-metal-decorated graphene sensors 
exhibit highly improved gas-sensing properties upon exposure to various gases (Figure 1). In 
particular, an unexpected substantial enhancement in H2 detection is found, which has never been 
reported for Au decoration on any types of chemoresistive materials. We show 2 × 2 gas sensors 
array based on metal-decorated graphene microchannels that operate with low power consumption 
without additional heaters. The discovery of such a new functionality in the existing material 
platform holds the key to diverse research areas based on metal nanoparticles/2D material 
heterostructures. 
  



Proceedings 2019, 14, 41 2 of 2 

 

 

Figure 1. Transparent and flexible Au-decorated graphene microchannel gas sensor (Ref: Kim et al., 
Nanoscale, 2019, 11, 2966–2973). 
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