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SUMMARY

Zubrytska O.V. Subthreshold radiation effects inthe soybean oibased
polymeric materials. Qualification scholarly paper: a manuscript.

Thesis submitted for obtaining the Doctor of Philosophy degree in Natural
Sciences, Speciality 10b Applied Physics and NanomaterialBrohobych Ivan
Franko State Pedagogical Universi#inistry3 of Education and Science of Ukraine,
Drohobych 205.

Drohobych Ivan Franko State Pedagogical University, Ministry of Education and
Science of Ukraine, Drohgbh, 205.

The work wagerformedat the Department of Physics and Information Systems
of the Drohobych Ivan Franko State Pedagogical University durini2025.

Radiation physics methods are successfully used for the modification and study
of materials. Traditionally, attention has been paid to {eigérgy radiation, where
defects are formed as a result of elastic collisions. However, structural disorders ca
also occur at energies below the threshold of elastic displacement ofiadioese a&
the sacalled subthreshold radiation effects (SRE), which arise as a result of electron
phonon relaxation. While these processes have been studied in sufficient depth fc
semiconductors and dielectrics, they have remained poorly studied for polymers
sengtive to low-energy effects.

In the presented dissertation, subthreshold radiation effects in polymeric material:
based on acrylated epoxidized soybean oil (AESO), which serve as matrices for th
latest amperometric biosensors, were studied for theifiret t

Main results of the study:

1. It has been proven that the interaction of UV radiation with polymers has a
pronounced character of subthreshold radiation effects. The energy of excited electror
is transferred to the atomic subsystem, causing simuolisneprocesses of
photopolymerization and controlled photodegradation (oxidative destruction with the

formation of C=0 and CH groups).
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2. Specific temperature effects were detected during the kinetics of reactions: :
smooth increase in temperature undern ¢oi nu o u s Uuv I rrad
temperatur eo) and sharp temperatur e
(Ael ectronic temperatureo).

3. The fundamental role of free volummafiovoids) in structural transformations
was established. A direcbrrelation was demonstrated between the parameters of the
free volume of the polymer matrix and the electrochemical characteristics of
biosensors.

4. The effect of radiatiestimulated diffusion of free radicals, which occurs along
a spatial gradient fored as a result of inhomogeneous absorption of UV radiation in
the thickness of the sample, was experimentally recorded.

Practical significance: Elucidation of the mechanisms of subthreshold radiation
effects in polymers is important for increasing the adn resistance of polymer
materials and devices; establishing the features of elelattice interactions in
polymers is important for understanding the nature of activation processes in othe
materials; conclusions regarding the role of free volumactivation processes in
polymers can be applicable when considering the radiation resistance of othe
materials; the applied approaches in the study of positron annihilation spectroscop
can be used for a wide range of materials; the possibility of radiatodification of
the polymer within wide limits allows for significant improvement of biosensor
parameters. Targeted modification of the morphology of polymer networks taking into
account the identified subthreshold effects allowed for a significantase in the
efficiency of enzyme (laccase) immobilization. The designed biosensors demonstrate
up to 2.2 times increased sensitivity and high affinity for the substrate (catechol,
ABTS) compared to standard coatings, which opens up new opportunities for
environmental monitoring of wastewater.

Keywords: polymers, irradiation,defects, kinetics, propertiesnorphology,
structure compositesdiffusion, positron annihilation, infrared spectroscopy, electron

paramagnetic resonangaotopolymerization, photodegradatidanpsensors
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O-H 2700-2500 | 1320-1210 | 950-900
C=C 2140-2100
C=0 1750-1700
C=C 1600-1500
C-N 1340-1250
C-0-C 1200-1180
-C-H 770-730
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