Секція 1 – Композиційні матеріали на основі полімерів
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Expanding perlite materials to obtain coatings that repel water 
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Abstract This paper explores a solution to the complex scaling, high cost and low environmental resistance associated with superhydrophobic coatings. By using organic coating technology, the paper demonstrates the possibility of obtaining highly water-repellent surface coatings based on expanded perlite and regenerated adsorbent. The study characterizes the properties of the coatings through various techniques and concludes that they serve as a good base coat for creating superhydrophobic volumetric hierarchical coatings. Additionally, the research shows that using an adsorbent for used refined sunflower oil is as effective as using freshly ground expanded perlite.
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Superhydrophobic surfaces have valuable properties but face challenges of scalability, high cost, and low environmental resistance. A solution to these problems lies in the use of traditional organic coatings technology, which can provide cost reduction and scalability due to established production and application techniques [1]. Fillers that form the necessary surface texture and are sufficiently hydrophobic can be used in these coatings, and surface-treated hydrophilic materials can also be included. However, pure nanoparticles have low mechanical resistance, so a combination with microtexture-forming agents is necessary. The majority of fillers used in protective coatings technology fall in this size range, with known processing technologies and environmentally friendly solutions available [2]. The sustainability of Cassie state is determined by the microstructure formers' ability to decrease the contact area with liquid media. Directed platelet-like particles can minimize the contact area, making them of special interest. Ground expanded perlite is a potential filler material, which is widely used as an adsorbent in sunflower oil production. An acrylate polymer is considered as a binder for microparticles in this study, which is a widely used film-forming agent for exterior coatings [3].
During the wear test the value of the contact angle of the coatings increases to a certain limit, after which begins to decrease to the initial values and below (Fig. 1). The increase in the contact angle to the extremum point can be explained both by surface contamination of the microtextured coating with fragments or whole pearlite particles, and by the removal of a part of the acrylic film former. A decrease in this indicator after the extremum point, in turn, can be explained in a gradual removal of pearlite microparticles that form the structure of the coating this assumption is partially confirmed by the correlation of the contact angle curves and the mass loss of the coating.
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Рис. 1. The impact of perlite filler content on the mechanical abrasion resistance of coatings: a – 85 wt. %; b – 65 wt. %
CONCLUTIONS
The study demonstrates that crushed perlite coatings maintain their water-repellent properties even during abrasive wear, and the resistance to abrasion increases with higher binder content. Grinding expanded perlite produces products with a smaller particle size range, hydrophobized with polymethylhydrosiloxane, resulting in a wetting angle of 145° and surface energy of 27 mN/m. The coatings exhibit an inhomogeneous surface geometry with most fine fraction lamellar particles oriented perpendicularly to the substrate. Water contact angles depend on the amount of abrasive, with the extremum point determined by binder content. Under the static action of water, a decrease in the contact angle occurs, but the Cassie state is not completely lost.
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