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Carbon Nano tube (CNT) with its unique thermal, mechanical, electrical and chemical property provide sound mechanism 
for gas sensing and its density measurement. The attribute of CNT in retaining these properties even after forming a 

wide surface area to provide consistent and reliable result makes it an excellent material for a wide range of applications. The 
multi wall carbon nano tube (MWCNT) and Graphene based doping /hybrid (alloy with other metallic elements or polymer 
components and functionalisation of CNT with other materials) solutions enhance these electrical, physical and chemical 
properties further. In addition, the nano-structure property of the CNT provides a promising potential for its application. This 
paper talks about the design and modeling of FeCl3 doped thin film CNT based transducer element with the structure of 5 GHz 
range dipole antenna (using a thin wire dipole) for gas sensing and detection. The doped unrolled MWCNT based structure 
have been used to enhance its electrical conductivity to provide a comparative conductivity of other existing metals such as 
copper, silver and gold which combined with its high surface area provides a highly accurate, consistent and sensitive detection 
at given operating conditions. The change in electrical conductivity or electron mobility of the CNT diffused element within 
the vicinity of gas particles is a good source of gas particle measurement. Different gas particles such as O2, NO2, NH3, SO2, CO2 
and CO when exposed over an enclosed CNT dipole antenna within an enclosure shows a shift in its resonant frequency (in 
comparison of unexposed CNT sheet of 5 GHz resonance), which provides a sound mechanism for particle type and density 
measurement. As the electrical conductivity of CNT is also sensitive to temperature, pressure and moisture present in the 
environment, the design methodology has been calibrated for these parameters while obtaining the result.

Figure 1: Energy surface of SWCNT                   Figure 2: Resonant behavior for CNT thin wire in gases
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