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Structural Optimization of Conductive Organic and Carbon Materials 

Prof. Wi Hyoung Lee
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Gas sensors based on conductive organic and carbon materials have received a significant attention as a soft 

electronic component for the detection of harmful gases. In this talk, amperometric gas sensors are introduced 

with a special attention on the detection mechanism of dipolar gases (i.e., NOx, SOx, ammonia). In particular, gas 

sensors based on carbon nanotube and CVD-grown graphene were fabricated and sensing performance 

depending on the interfacial buffer layer, supporting substrate, and molecular doping was systematically analyzed 

for boosting their sensitivity and selectivity to target gases. Furthermore, several types of organic semiconductors 

were synthesized and their sensing performance was investigated by measuring response to target gases. 

Morphology, film microstructure, and thickness of the organic semiconductor films critically affected gas sensing

performance such as sensitivity, recovery, limit of detection, and cross-sensitivity to target gases. Our works will 

be useful for the molecular design and structural optimization of soft gas sensors based on conductive organic 

and carbon materials.


