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CSIC and the Universidad Complutense of Madrid have developed and validated a resistive chemical 
sensor with a low detection limit for the presence of NO2 at room temperature, which incorporates a 
layer of graphene as active material of the sensor, and whose response is not modified with the relative 
humidity of the environment. Furthermore, it shows very low interference with ammonia, which makes 
it possible to rule out its presence in measurements. Low cost sensor and easy scaling. Companies in 
the sector are sought for commercial exploitation   

An offer for Patent Licensing

Innovative method for the development of a selective sensor

Scheme of the Resistive Chemical Sensor 
for NO2 Detection with few Graphene 

Atomic Layers  

The main problem with the resistive gas detection sensors developed so far 
is their low selectivity.  

The sensor developed is based on a new technique for preparing graphene 
with few atomic layers that let to achieve a selective NO2 sensor. The 
nanostructured material obtained has not been subjected to chemical 
oxidation and reduction treatments, and has a high number of structural 
defects that serve as active sites to achieve a high selectivity sensor at room 
temperature, and whose performance is not devalued with the 
environmental humidity, not even with ammonia as interferer. The 
graphene material shows a characteristic electrical behavior of a type p 
semiconductor where the number of holes is increased by the high charge 
transfer that occurs when interacting with an oxidizing gas, such as NO2. 
This gas interacts with defects in the nanostructures, which provide the 
sensor device with high sensitivity.  

It is possible to improve the adsorption and desorption speed of NO2

molecules through a photoactivation process in the ultraviolet range, 
causing that light activates more quickly for adsorption and mainly for 
desorption, where the process is more stable and strong. 

Main innovations and advantages 

 Low NO2 detection limit, with a presence of 25 ppb at room 
temperature, where the sensor would already begin to detect said gas 
and whose response is not drastically modified by the presence of 
relative humidity; 

 Very low interference with ammonia (reducing agent with great impact 
on health and the environment); 

 Improved response, it becomes more sensitive to the presence of gas 
and the speed of said response, through exposure to UV radiation; 

 The high and fast production of the nanostructured material of the 
sensor allows its easy scalability to the industry, in addition to a low 
cost. 

Patent Status 
Priority patent application filed 
suitable for international extension 
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