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1. CTBOpEHHS BOLOBIAITOBXYBAJIbHUX OPraHO-MiHEPAJIBHUX ITOKPUTTIB 3 BUKOPUCTaHHSM HAaHOYaCTHUHOK SiO2

2. Creation of water-repellent organo-mineral coatings using SiO2 nanoparticles

Pedepar:

1. Inceprarnis Ha 3006y TTS cTyneHs nokropa dinocodii 3a crienianpHicTio 161 — XiMivHi TeXHOJIOTII Ta iH)KeHepis —
HanjionanbHu# TeXHIYHUM YHIBEPCUTET YKpaiHu «KniBCbKUM MOJITEXHIYHUI iHCTUTYT iMeHi Iropsg CiKOpCbKOro»,
Kuis, 2023. lucepranis npucBsyeHa po3poblii METOIiB CTBOPEHHS BOJOBIIITOBXYIOUUX IOKPUTTIB 3
BHMKOPHCTaHHSIM HaHOYAaCTUHOK Si02. Taki IOKPUTTS MOXKYTb OYyTU BUKOPUCTAHI B TEKCTUJIBHIN, a6POKOCMIYHiH,
aBTOMOOIJIBHIN, CyHO- Ta JIITAaKOOYAiBHIl rany3sx. BBemeHHs OioKcuay KpeMHilo 10 CKJIaAy MOKPUTTIB TaKOrO TUITY
II03BOJISIE 3HAUHO 3MEHIIUTH X BapTiCTh, 301/1bIIUTY (PYHKIIOHATIBHICTb 32 paxyHOK KOHTPOJIbOBaHOI Moaudikarlii
HaHOYaCTUHOK Ta 3MEHUIUTU HETaTUBHUH BIJIMB HAa OPTaHi3M JIIOJVHU Ta HaBKOJMIIHE cepenoBuile. KpemHesem
IIMPOKO MOMNPEHUNH, JIETKOLOCTYIIHUH, YUCTUH Ta 6e3MeYHUH 110 BifHOLIEHHIO /10 JII0/ICBKOTO OPraHi3mMy Ta

IOBKIJIIST MaTepias, SIKUi 3HaUIIOB 3aCTOCYBAaHHS y 6araTbOxX Cy4aCHUX TEXHOJIOTISIX. BIIHOCHO HOCTYNHI MIAXU



CHHTE3y Ta HanpasyieHoi Mogudikauii HaHOYaCTUHOK SiO2 4al0Th MOXKJIMBICTb BUKOPUCTOBYBATU L€ MaTepia B
SIKOCTi OCHOBHOTO KOMIIOHEHTA BOJOBIAITOBXYIOUMX TOKPUTTIB. Mopuikanii nigjsraoTs Sk po3mipu i
KOHQirypartisi 4aCTUHOK KpeMHe3€eMY, TaK i IOBEPXHSI LJMX YaCTUHOK 3 METOI0 HAaJJaHHS iM TigpopobHUX
Bj1acTMBOCTEN. KOHTpOJIb MOpdosorii 4acTuHOK SiO2 1ae MOXJIMBICTb OTPUMYBATH HA BUXOi IPOAYKTU MIiKpO- Ta
HaHO- MacITaby, O BiIKpUBA€ IIJISX 10 CTBOPEHHS iepapXiuHMX IOBEPXHEBUX CTPYKTYp. Came TaKuMu
CTPYKTYPaMHM BOJIOJIIOTH YCi BilOMi NPUPOJHI NPUKJIaLY BOLOBIAIITOBXYIOUNX IOBEPXOHb, SIKi I HAMAraeTbCs
BiATBOpUTHU cydacHa HayKa. [loefHaHHS HEOOXiTHMX reOMeTPUYHUX Ta TiipodoOHUX TapaMeTpiB YaCTUHOK
IiOKCHIY KPEMHIIO Ja€ MOKJIMBICTb OTPUMYBATU ITIOKPUTTS, 34ATHI HAalO1/IbI €(DEKTUBHO BUKOHYBATHU IE€pPEJliYeHi
BUIIE BOJOBIAMTOBXYBaJIbHI (PYHKLI.

2. Doctor of Philosophy dissertation, specialty 161 - chemical technologies and engineering - National Technical
University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Faculty of Chemical Technology, Kyiv, 2023. The
dissertation is devoted to the development of methods for creating water-repellent coatings using SiO2
nanoparticles. Such coatings can be used in the textile, aerospace, automotive, shipbuilding and aircraft industries.
The introduction of silicon dioxide into the composition of coatings of this type allows to significantly reduce of
their cost, increase functionality due to the controlled modification of nanoparticles, and reduce the negative
impact on the human body and the environment. Silica is a widespread, easily accessible, clean and safe material
for the human body and the environment, which has found application in many modern technologies. Relatively
accessible ways of synthesis and directional modification of SiO2 nanoparticles make it possible to use this
material as the main component of water-repellent coatings. Both the size and configuration of silica particles and
the surface of these particles are subject to modification in order to give them hydrophobic properties. Controlling
the morphology of SiO2 particles makes it possible to obtain micro- and nano-scale products at the output, which
opens the way to the creation of hierarchical surface structures. All known natural examples of water-repellent
surfaces possess precisely such structures, which modern science is trying to reproduce. The combination of the
necessary geometric and hydrophobic parameters of silicon dioxide particles makes it possible to obtain coatings
that can most effectively perform the water-repellent functions listed above.

Jep>kaBHUHM peecTpauiiiHuii Homep [JIiP:
IIpiopuTeTHHH HANIpSIM PO3BUTKY HayKH i TEXHIKHU: HoBi pevoByHY | MaTepianu

CrpareriyHuii NpiopUTETHUH HANPSIM iIHHOBALiHHOI AisIJIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH

BMPOOHULITBA MaTepiasiB, ix 0Opo6JieHHs i 3'eAHaHHS, CTBOPEHHS iHIYCTpii HAHOMAaTePiasliB Ta HAHOTEXHOJIOTIN
ITizcyMKH JOCIiI>KeHHS: HoBe BUpIlIEHHS aKTyaJIbHOTO HAYKOBOTO 3aBIaHHSI

Iyo6sikarii:

¢ Myronyuk O., Prydatko, A., Sivolapov P., Svidersky V. (2014). Aspects of polymer surfaces wetting. Eastern-
European Journal of Enterprise Technologies, 1(6), 23-26. ®axose Bunanns. DOI: 10.15587 /1729~
4061.2014.20797

¢ Raks, V.A., Myronyuk, O.V,, Baklan, D.V., Lysenko, O.M., Sivolapov, P.V. (2021). Novel Silica-Based Material with
Nano-functional Groups for Analytical Application. Fesenko, O., Yatsenko, L. (eds) Nanomaterials and
Nanocomposites, Nanostructure Surfaces, and Their Applications . NANO 2020. Springer Proceedings in
Physics, 263, 13-31. Scopus. DOI: 10.1007 /978-3-030-74741-1_2

e Myronyuk, O., Raks, V. A,, Baklan, D., Vasyliev, G., Vanagas, E., Kurdil, N., Sivolapov, P. (2021). Water repellent
coatings with hierarchal structures obtained on anodized aluminum with femtosecond laser ablation. Applied
Nanoscience, 12 (3), 523-531. Scopus Ta WoS (Q2). DOI: 10.1007 /s13204-021-01697-8

e Sivolapov, P., Myronyuk, O., Baklan, D. (2022). Synthesis of Stober silica nanoparticles in solvent environments
with different Hansen solubility parameters. Inorganic Chemistry Communications, 109769. Scopus Ta WoS
(Q2). DOI: 10.1016 /j.inoche.2022.109769



¢ Kharchenko, A., Myronyuk, O., Melnyk, L., Sivolapov, P. (2018). Analysis of methods of regulation of silicon
dioxide particles size obtained by the Stober method. Technology audit and production reserves, 2(3(40),
9-16. ®axose BuganHs. DOI: 10.15587 /2312-8372.2018.128571

e Sivolapov, P., Myronyuk, O., Baklan, D., Berehovyj, T. (2021). Formation of effective concentration of film
forming superhydrophobic coatings based on silicon dioxide. Technology audit and production reserves,
3(3(59), 6-9. Kareropis b. DOI: 10.15587 /2706-5448.2021.233535

e Owens-Wends characterization of superhydrophobic shift. Sivolapov P.V., Myronyuk O.V., Raks V.A., Baklan
D.V,, Lysenko O.M. 2020 Nano Conference.

« Influence of solvent polarity on stober particles size. Pavlo Sivolapov, Oleksiy Myronyuk, Denis Baklan,
Valentyn Svidersky. Open readings 2022.

o BCTaHOBJIEHHS TOYKU CYNEPrigpoPOOHOCTI IOKPUTTIB B 3aJIEXKHOCTI BiJl TUILY IJIiBKO YTBOPIOBaya. CiBoJIanos
I1.B., MupoHntok O.B.Te3u kondepenuii XT® KIII 2020.
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