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Real-time monitoring of air pollutants for Internet-of-Things is of vital
importance. Today’s electronic gas sensors are based on metal oxide
nanostructures that exhibit a resistance change upon the adsorption of gases.
There are three major problems with this technology: first, metal oxide sensors
have high power consumption because they can only operate at high
temperatures (between 150 and 400°C); second, their sensitivity is limited to
parts-per-million (ppm) level; third, they are bulky and inflexible, thus limiting
their integration with wearable electronics and the environment.

Recent research has highlighted the potential of using novel two-dimensional
(2D) materials such as MoS2 for air pollutant sensors. Thanks to their
unparalleled surface-to-volume ratio, 2D gas sensors can operate at room
temperature with ultralow power consumption, have parts-per-billion (ppb)
sensitivity and are inherently flexible and lightweight. However, the
development of this new technology is still in its infancy, with lab-scale
prototypes made using mechanically exfoliated 2D samples (not scalable).
Therefore, taking advantage of the state-of-the-art 2D material synthesis
platform at HKU, this project targets to develop high-performance air pollutant
sensors based on wafer-scale 2D materials with ultralow-power consumption.
The project results will path the way towards industrial-scale manufacturing of
high-performance air pollutant sensors based on 2D materials.
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