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In recent years, significant progress has been made in the development of sensors for ammonia, hydrogen, chlorine, 
oxides of carbon and nitrogen, hydrogen sulfide, volatile organic compounds and other gases and volatile components. 
Gas-sensitive elements in such sensors are nanocomposite heterostructures based on polyaniline, polyacetylene, 
polypyrrole, polythiophene and other conducting polymers [1,2]. However, despite a large number of studies, today these 
structures have a relatively low selectivity, reproducibility and stability, which does not allow them to be used effectively in 
practice.  

Films of polyortotoluidine (PoT), polyortoanisidine (PoA) and their mixtures (РoT + РoA, 1: 1) were obtained by 
electrochemical polymerization methods. Glass plates of size 10×20×2 mm (1, Fig. 1), covered on one side with an optically 
transparent thin electrically conductive layer SnO2 (2, Fig. 1) were used as substrates. Electrodeposition of the polymer was 
performed on a cleaned and degreased SnO2 surface from 0,1 M solution of o-toluidine, o-anisidine, or their mechanical 
mixture (1:1) in 0,5 М sulfuric acid under conditions of cyclic scanning of potential during 50 cycles in the diapason from 0 
to 1,35 V and rate 50 mV/s. During polymerization on the surface of SnO2 thin film of РоТ, РоА and their mixture (РоТ + 
РоА) were formed, according to the selected monomers, they were different shades of green (4, Fig. 1). 

Analysis of the optical absorption spectra of these structures under the action of different gases shows that there are 
spectral features and differences in optical absorption for each gas. This is demonstrated by spectral dependencies of 
changes of optical absorption of given sensitive nanostructures under the action of ammonia, carbon dioxide and hydrogen 
sulfide (Fig. 2). 

 

It is shown that optical gas sensors have additional possibilities to ensure their selectivity in comparison with electrical 
sensors by comparing changes in optical properties at different wavelengths under the action of gases. The features of 
changes in optical absorption of combined thin-film nanostructures polymeric active elements based on a mixture of 
polyortotoluidine and polyortoanisidine, which allow to selectively identify the presence of ammonia, hydrogen sulfide and 
carbon dioxide, have been established. A method of selective detection of the analyte by an optical gas sensor on 
optoelectronic pairs with a mobile matrix of LEDs and photodiodes and the possibility of simultaneous registration of 
independent signals of parallel optocouplers is proposed. 

1. Wang Y., Liu A., Han Y., Li T. Sensors based on conductive polymers and their composites: a review // Polymer 
International.-2020.-69, N 1.-P. 7–17. 

2. Park S.J., Park C.S., Yoon H. Chemo-Electrical Gas Sensors Based on Conducting Polymer Hybrids // Polymers.-2017.     
-9.-P. 155–179. 

Fig. 1. Sensitive element of the optical gas sensor: 1 – glass substrate,  
2 – layer of SnO2 , 3 – gas-sensitive polymer film, 4 – metal 

electrodes,  5 – contact pads 

Fig. 2. Spectra changes of optical absorption of  PoТ+PoA film after 
contact with ammonia (1), carbon dioxide (2) and hydrogen sulfide 

(3) during 5 min under the gases pressure P = 6.2 Pa 
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