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2. Scientific bases of creation of surfaces with sustainable superhydrophobicity

Pedepar:

1. Incepraliito IpUCBSIYEHO PO3POOLi HAYKOBUX Ta IPAKTUYHUX OCHOB (POPMYBAHHSI CTiMKUX BOJOBIAIITOBXYIOUNAX
[TIOBEPXOHb IIJISIXaMU aJUTUBHOTO TOKPUTTS Ha OCHOBI CUJIIKaTHUX Ta TYTOIJIaBKUX HEMETANIIYHUX JUCTIEPCHUX
YaCTUHOK, (PYHKLIOHAI30BaHMX KPEMHIMOpraHiYyHMMH CII0JTyKaMU Ta eKCTPaKTUBHOI J1a3epHoi absuii. [TokasaHo,
0 €(peKTUBHUMHU Ta MaCLITAOOBAaHMMHU METOLAMU OJleP>KaHHS BOJOBIITOBXYIOUMX TEKCTYP € aAUTUBHE IIOKPUTTSI
3 IOJIIMEPHUMU MaTpULISIMU Ta MiHEPAJIbHUMU HAallOBHIOBaYaMU Ta €KCTPAaKTUBHA 0OpPOOKaA 3a JOTIOMOTOI0
dbemMToCeKyHIHOI j1a3epHOi absLii. Po3po6ieHo MeToq, BOCiIKeHHSI 3MO1yBaHOCT] TEKCTYPOBAaHUX IIOBEPXOHbD,
YyTJIMBUI 10 TIepexoy MK cTaHaMmu 3MouyBaHHs Kaci Ta BeHuessl. 3anponoHoBaHUi Hifxif, 10 BUOOPY MiKpo- Ta
HAaHOPO3MipHMX HallOBHIOBAYiB 151 aAUTUBHUX IIOKPUTTIB Ta Mopgudikanii ix nosepxHi. [IokasaHo, 1110 HAHOPiBEHb
TEKCTYyp Moxe 6yTu cpopMOBaHMH 32 PaXyHOK YACTUHOK JUOKCUY KPEMHII0, 0OpO6JIeHI JUMETUIINXIIOPCUIIAHOM.

st GopmyBaHHS MiKPOPiBHS TEKCTYP e(PEeKTUBHO BUKOPUCTOBYIOThCS AUCIIEPCHI YACTUHKY KaJIbLUTY, OKCUTY



aJIIOMIHII0, IEPJIITOBOrO BifICiBY Ta BaJIOPU30BaHUX BixoiB. HaykoBO OOIPYHTOBaHO (POPMYBaHHS
BOJIOBIJIITOBXYIOYMX [IOKPUTTIB 3 iepapxiyHOIO CTPYKTYPOIO HA OCHOBI aKpUJIATHUX Ta alleTOOYTUPATHUX MaTPULlb 3
BUKOPUCTAHHSAM Ha3BaHUX JUCIEPCHUX YACTUHOK. [ToKa3aHo, o TeKCTypH, CGOPMOBaHi PEMTOCEKYHIHOIO
JIa3epHOIO a0JISILi€I0 Ha TOBEPXHI aIOMIHIIO i CTasli CKIIafaloThCs 3 HEPIBHOCTEN MiKPO-, HAHOPIBHS Ta iX [10€JHAHB,
110 3a6e3Ievye 3Ha4€HHsI KyTa 3MOYyBaHHS BOJ0I0 Bulle 160° npy yMOBi NOCT 06p0OKU (PyHKLiOHATbHUMUA
cuslaHaMH Ta ix propoBaHumu popmamu. CPopMyIbOBaHI MeXaHi3MU PyHHYBaHHS BOJOBIJIITOBXYIOUUX TEKCTYP
nif niero necTpyKuiiiHUX (PaKTOpPiB 30BHIIIHBOTO CEPENOBUILA: YIbTPa(dioeTOBOrO BUIPOMIHIOBAHHS, CTATUYHOI

BOJY Ta ii NOTOKY, abpa3uBHUX YACTUHOK.

2. The dissertation is devoted to the development of scientific and practical bases for the formation of stable
water-repellent surfaces by additive coating based on silicate and refractory non-metallic dispersed particles
functionalized with organosilicon compounds and extractive laser ablation. It has been shown that additive coating
with polymer matrices and mineral fillers and extractive treatment using femtosecond laser ablation are effective
and scalable methods for obtaining water-repellent textures. A method for studying the wettability of textured
surfaces, sensitive to the transition between the Cassie and Wenzel wetting states, has been developed. An
approach to the selection of micro- and nanoscale fillers for additive coatings and modification of their surface is
proposed. It is shown that the nanoscale texture can be formed by silica particles treated with
dimethyldichlorosilane. Dispersed particles of calcite, aluminium oxide, pearlite screenings and valorised waste are
effectively used to form the micro-level of textures. The formation of water-repellent coatings with a hierarchical
structure based on acrylate and acetobutyrate matrices using the above dispersed particles is scientifically
substantiated. It has been shown that the textures formed by femtosecond laser ablation on the surface of
aluminium and steel consist of micro- and nanoscale irregularities and their combinations, which provides a
water-wetting angle above 160° after post-treatment with functional silanes and their fluorinated forms. The
mechanisms of destruction of water-repellent textures under the influence of destructive environmental factors:

ultraviolet radiation, static water and its flow, and abrasive particles are formulated.
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