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Environmental monitoring is required to protect the public and the environment from toxic 

contaminants and pathogens that can be released into a variety of media including air, soil, and water. 

Moreover, the global environmental monitoring market is poised to grow at a CAGR of 7.5% during 2015-2020, 

and is expected to reach a value of ~$20.5 Billion in 2020 [1]. As an example: The air segment in the 

environmental sensing and monitoring market is anticipated to reach USD ~7.7 billion by the end of 2019. This 

augmentation is driven by different factors such as the massive scale of urbanisation and population growth, 

development of policies to reduce water, soil and air pollutants and the increase of monitoring environmental 

stations. In this framework, the development of low-cost, easy-to-use, miniaturized, portable and long-term 

monitoring of environmental sensors allowing accurate measurements of air pollutants is needed.  

Nanomaterials such as carbon nanotubes, graphene and transition metal dichalcogenides (TMDs), 

such as MoS2 or WS2, MoSe2 as well as black phosphorus (also known as phosphorene) are one of the best 

promising candidates for the future development of nanosensors applications[2-3]. This originates from their 

high surface area (dense number of adsorption sites), high electrical conductivities and low electrical noise (a 

small change in carrier concentration induced by gas exposure induces significant changes in electrical 

conductivity), as well as appropriate band gap opening (that can be tuned by the number of the layers in the 

case of TMDs) [4-6]. In addition, carbon nanotubes and 2D materials can be operated at room temperature, 

which is impossible in metal oxide semiconductors [8]. In this thesis, we will develop a reliable and selective 

new generation of gas sensors based on nanomaterials, based on carbon nanotubes or on 2D materials, that 

will be used to detect and quantify sensitively and selectively air pollutants (NOx and CO for example) in 

various environments.  

Required background of the student:  

- Master in materials sciences or chemistry or physical chemistry. 
- Strong background in nanomaterials. 
- Skills in microstructural and spectroscopic characterization techniques is preferred. 
- Applicants must be self-driven and highly motivated. 
- Excellent interpersonal and communication skills. 
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