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Abstract 
Two new copolymers of 4-methylstyrene and α-methylstyrene were obtained by the emulsion polymerization 

method according to the previously described and tested method in the course of the experiment in laboratory 
conditions. The molar ratio of the starting monomers of 4-methylstyrene and α-methylstyrene was 9: 2 and 10: 1, 
respectively, in each material sample. The structure of the copolymers obtained was confirmed by IR and 1H NMR 
spectroscopy. Under laboratory conditions, three prototypes of each copolymer film were obtained from the solution. 
A sample of the copolymer was dissolved in methylene chloride was applied on a smooth glass substrate. After 
complete evaporation of the solvent, the film was separated from the substrate. The thickness of the films for each 
copolymer sample was 20, 30, and 50 microns. In the course of further experimentation, these samples were 
examined for the values of dielectric constant and tangent of dielectric loss angle. The basis of this experiment used 
a resonant method of measurement. The presented method is based on the variation of conductivity due to a change 
in the electrical capacitance of the oscillating circuit. In this experiment, the magnitude of the electrical capacitance 
and the tangent of the dielectric loss angle were measured. Based on the value of the capacitance and the parameters 
of the film sample to be measured, it is possible to calculate the dielectric constant. From the data obtained it can be 
seen that with increasing film thickness, dielectric constant values decrease. However, the indicators of the tangent 
of dielectric loss angle increase. With an increase in the measurement frequency, a slight decrease in the dielectric 
constant is observed, and the value of the tangent of the dielectric loss angle decreases nonlinearly. In addition, it 
should be noted that the samples of 4-methylstyrene-α-methylstyrene copolymer films with a molar ratio of starting 
monomers of 10: 1 have a higher dielectric constant, along with lower values of the dielectric loss tangent. From this 
it follows that samples with a lower proportion of α-methylstyrene in their structure have better dielectric 
characteristics compared with their counterparts with a high content of α-methylstyrene. 
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