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Abstract. This scientific article covers the issues of developing technology for
obtaining copolymer materials with high resistance to mechanical forces based on
polystyrene copolymers. During the research, various modifiers and
copolymerization methods were used to improve the physical and mechanical
properties of polystyrene-based copolymers. The strength, elasticity, and
deformation resistance of the resulting copolymers were evaluated through
experiments. The research results have practical significance in the production of
polymer materials with high mechanical properties for the chemical industry.
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Introduction. Currently, the demand for polymer materials is rapidly
increasing in almost all industrial sectors. In particular, creating polymer materials
that are resistant to mechanical forces, long-lasting, and economically efficient is one
of the urgent issues. Polystyrene-based materials are distinguished by their low cost,
technological convenience, and good dielectric properties. However, the mechanical
strength and impact resistance of traditional polystyrene are not high enough.
Therefore, improving the physical and mechanical properties of polystyrene through

copolymerization and obtaining a new generation of copolymer ma

mechanical impacts is of great scientific and p
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this article is to develop a technology for obtaining copolymers resistant to

mechanical forces based on polystyrene copolymers and to study their properties.

Literature review. Scientific research on polystyrene and its copolymers has
been covered in the works of many foreign and local scientists. Studies have shown
that copolymerization with monomers such as acrylates, butadiene, and acrylonitrile
Is effective for improving the mechanical properties of styrene-based copolymers. In
some studies, a technology for obtaining high-impact polystyrene (HIPS) was
developed, in which the elasticity of the material was increased through the use of
rubber components. However, some disadvantages of existing technologies,
including complex technological processes and high costs, require the development
of new and simpler technologies.

Research methodology. During the research process, polystyrene-based
copolymers were obtained through the radical copolymerization method. Styrene
was chosen as the main monomer, and additional monomers that improve mechanical
properties were introduced to it. The copolymerization process was carried out within
a certain temperature and time interval. Compression, tension, and impact resistance
tests were conducted to determine the mechanical properties of the obtained
copolymer samples. Also, the structure and homogeneity of the samples were
analyzed in laboratory conditions.

Research results and analysis. Experimental results showed that as a result
of introducing appropriate modifiers into the copolymer composition, the mechanical
strength of the material increased significantly. Tensile strength indicators were on
average 20-30 percent higher than traditional polystyrene. As a result of impact
resistance tests, the obtained copolymers showed high resistance to deformation.
This situation is explained by the formation of elastic phases within the copolymer
structure. The research results confirm the effectiveness of the developed technology.

Discussion. When the obtained results were compared with previous

scientific research, it was found that the proposed technology has a number of

advantages. In particular, the simplicity of the techn

relatively small amount of modifiers allow
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same time, it was found that the mechanical properties of copolymers can be further

improved by further optimizing some technological parameters.

Conclusion. As a result of the conducted research, a technology for obtaining
copolymers resistant to mechanical forces based on polystyrene copolymers was
developed. It was confirmed through experiments that the obtained copolymers have
high mechanical strength and impact resistance properties. This technology can be
used in the chemical industry for the production of polymer materials intended for
various structural and technical purposes.

REFERENCES
1. Zhang, Y., Liu, J., Wang, H., & Zhao, L. (2020). Mechanical and thermal
performance of ABS composites reinforced with nano-SiO; and glass fibers. Journal
of Applied Polymer Science, 137(6), 48312. https://doi.org/10.1002/app.48312
2. Wang, T., Li, J., & Zhang, X. (2018). Effect of styrene—acrylonitrile rubber on
Impact resistance and morphology of ABS copolymers. Polymer Testing, 68, 75-82.
https://doi.org/10.1016/j.polymertesting.2018.04.007
8. Zhao, X., Chen, L., & Tang, Y. (2021). Synthesis and impact behavior of ABS
materials modified with elastomeric particles. Materials Chemistry and Physics,
258, 123886. https://doi.org/10.1016/j.matchemphys.2020.123886
4. Liu, Q., Huang, Y., & Zhou, Y. (2019). Thermal stability and flame retardancy
of ABS composites using inorganic nanofillers. Composites Part B: Engineering,
172, 302—-309. https://doi.org/10.1016/j.compositesh.2019.05.055
at Kim, J.H., Park, JW., & Lee, S.H. (2017). Graft copolymerization of styrene
onto butadiene rubber for ABS resin synthesis. Reactive and Functional Polymers,
119, 15-21. https://doi.org/10.1016/j.reactfunctpolym.2017.07.007
6. Ahmed, I., & Thomas, S. (2015). Impact modification of polystyrene using

elastomeric copolymers: A review. Polymer-Plastics Technology and
Engineering, 54(2), 149-167. https://doi.org/10.1080/03602559.2014.954246
. Tang, J., Yu, Z., & Wu, D. (2022). Recycling and mechanical properties of

post-consumer ABS plastics. Resources, Conservation
https://doi.org/10.1016/j.resconrec.20

Buinyck scypnana N0-48


https://doi.org/10.1002/app.48312
https://doi.org/10.1016/j.polymertesting.2018.04.007
https://doi.org/10.1016/j.matchemphys.2020.123886
https://doi.org/10.1016/j.compositesb.2019.05.055
https://doi.org/10.1016/j.reactfunctpolym.2017.07.007
https://doi.org/10.1080/03602559.2014.954246
https://doi.org/10.1016/j.resconrec.2022.106223

Modern education and development | , ;<.

8. He, X., Li, Y., & Song, Y. (2020). Morphological and rheological analysis of
ABS copolymers prepared by emulsion polymerization. European Polymer

Journal, 130, 109676. https://doi.org/10.1016/j.eurpolymj.2020.109676
9. Mo, Z., Fan, L., & Zhang, X. (2021). Development of high impact-resistant

ABS composites using hybrid fillers. Journal of Industrial and Engineering
Chemistry, 95, 33-42. https://doi.org/10.1016/}.Jiec.2021.01.008

Buvinyck scypuana No-48


https://doi.org/10.1016/j.eurpolymj.2020.109676
https://doi.org/10.1016/j.jiec.2021.01.008

