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ABSTRACT

With the unprecedented increase in plastic waste production and the growing
demand for the development of sustainable materials in the construction industry,
the use of concrete containing recycled plastic has become a highly popular area
of scientific research. This type of concrete can help reduce plastic waste while
simultaneously adding sustainability features to the construction sector. However,
the main challenge in plastic-containing concrete is the weak adhesion of plastic
particles to the cement matrix, which can reduce the mechanical properties of
concrete and even weaken its longevity. This study investigates the effect of
plasma treatment as an innovative and efficient method for surface modification
of recycled polyethylene terephthalate (PET) fibers to improve adhesion and
enhance the mechanical properties of concrete. Plasma treatment, by inducing
surface modifications on PET fibers, increases the hydrophilicity and adhesion of
these fibers to the cement matrix, thereby improving the bond and adhesion
between concrete components. This improvement is particularly evident in the
interfacial transition zone, which is prone to cracking, and can lead to enhanced
compressive and tensile strength of the concrete. The results of various
experiments, including compressive, tensile, and flexural strength tests, as well as
evaluations of the concrete's durability against freeze-thaw cycles, clearly
demonstrate the significant performance improvement of concrete containing
plasma-treated fibers. Although the initial results of plasma treatment are
promising and show a substantial increase in the mechanical properties of
concrete, further research is required to optimize the process parameters and
thoroughly assess its application on an industrial scale. Ultimately, this study
suggests that plasma treatment, by improving the sustainability of PET-
containing concrete, can contribute to reducing the environmental impact of
concrete production and represent an effective step toward the development of
environmentally friendly construction materials.
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