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ELECTROCONDUCTIVITY OF THE FLEXIBLE SENSOR FILMS 

 BASED ON THE COMPOSITES OF POLYORTHOTOLUIDINE 
WITH DIELECTRIC POLYMER MATRICES  

To monitoring of the environment state and gas atmospheres in food industry is 
promising to use the sensors based on conducting polymers with electron 
conductivity. These polymers combine the optical and electrical properties of 
semiconductors with flexibility, thermal plasticity and low weight of polymers. In the 
present paper is carried out a study of influence of composite content on electrical 
conductivity of the sensor films based on polyorthotoluidine (P ) in the matrices of 
polyvinyl alcohol  (PVA) and polyacrylic acid (PAA), studies the morphology and 
specific conductivity of the obtained composites.  Flexible sensor films sensitive to 
action of ammonia were formed on the base of composition of conducting polymer – 
polyorthotoluidine and dielectric polymer matrices by the method of matrix 
polymerization.  It has found that depending on the content of composite and nature 
of polymer matrix a dependence of specific conductivity has a complex character. For 
composites PoTI-PAA a specific conductivity achieves maximal value at 5,5-6% 
content of PoTI. With follow increasing concentration of polyaminoarene it 
decreasing, this may be caused by poor mechanical properties of composites. Specific 
conductivity of PoTI-PVA composites achieves a maximal value on the level 10-4…10-
6 Ohm-1 m-1 at PoTI content more than 2-4% . A shape of dependence of specific 
conductivity from volume content of conducting polymer is evidence to percolation 
character of conductivity in obtained composites. With help of structure 
investigations is confirmed the formation of linear chains of conducting polymer in 
dielectric matrix due to an appearance of structure matrix effect. Existence the 
structure of this type provides a safety of the properties characteristics for flexible 
polymer matrices PVA and PAA, and also a semiconductor character of conductivity 
of conjugated polymers. 

Key words: flexible sensors, polyorthotoluidine, polymer matrices, polyacrylic 
acid, polyvinyl alcohol, composite, conductivity, percolation, content dependence, 
morphology, structural matrix effect  
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