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Pedepar:

1. Iuceprauisg nprucBa4YeHa BCTAaHOBJIEHHS 3aKOHOMIPDHOCTEN OAEPKaHHS TEKCTYPOBAHUX IIOBEPXOHDb 3 BUCOKUM
BOJIOBiJIITOBXYIOYMMH BJIACTUBOCTSIMU, [IOPIBHSHHIO Ta OLIiHLi €(PEeKTUBHOCTI [I0BEPXOHb OTPUMAHUX
€KCTPAKTUBHUM METOJOM, IO N0JIsArae y abssinii GeMTOCeKyHAHUM JIa3epoM, Ta aAUTUBHUM METOZOM, 1O [1OJIsIrae
y NHEBMATUYHOMY HANIWJIEHHIO 11711 OTPUMAHHS OPraHO-MiHEPAJIbHOTO MTOKPUTTS, Y SIKOMY TEKCTYpa (POPMYEThLCS
JaCTHMHKaMU HallOBHIOBAYiB. Y po6OTi Briepiie BCTaHOBJIEHO, [0 TEKCTYPU CTBOPEHI 32 OIIOMOTOI0 abJisii
(heMTOCEeKyHIHUM JIa3€pOM Ha aHOJI0BaHOMY aioMiHii Mapku 6063 MaloTh piBHY IOBEPXHIO 6€3 HaHOPiBHS, ajle Ha
HEaHOJJOBAaHOMY aJIIOMiHii TEKCTypa OTPUMYETBCS 3 iepapXidHOIO CTPYKTYPOIO, IO 03BOJISIE€ 301IBIIUTH KyT
3MOYyBaHHs. Bysio Brepiie onucaHa ocifoBHICTb pyiHYBaHHS [TPY KOMIJIEKCHIN Aii Y@ BUNpOMiHIOBaHHS Ta

IIOTOKY BOAU IJid TEKCTYPOBAaHNX HAHO- Ta MiKpO‘-IaCTI/IHKaMI/I HaroBHIOBaYiB IIOBEPXOHLb Y l'IOJIiMepHI/IX



KOMIIO3UIIiSIX, 1€ IEPIIUM 3a3Ha€ BIVIMBY OJIiMep, 110 IPU3BOAUTD 10 YTBOPEHHS MOJSPHUX TPYII HA TOBEPXHI,
Iasi BinOyBaeTbCsl pyHHYBaHHS OpraHiyHoro mogudikaTopa Ha IOBEPXHi YaCTHHOK HAIllOBHIOBAYA, a [IOTIK BOIU
CIIPUYMHSIE BiJPUB YAaCTHHOK, 1110 IPU3BOJUTD 10 BTPATU rifpodOOHOCTI 32 paxyHOK 30iJIbIlIeHHS KOHIeHTpalii
noJsliMepy. Briepiie NpogeMOHCTPOBAHO MOXJIMBICTb [TO€HAHHS €KCTPAKTUBHOIO METOAY 711 CTBOPEHHS
MIKPOTEKCTYPH 3 aAUTUBHMM METOLOM [IJIs1 CTBOPEHHS HAHOTEKCTYPHU Ta OLiHEHO OTPMMaHi BOJOBIIIITOBXYOYi
BJIACTMBOCTI Ta CTabiIbHICTS rifipodobHOro cTaHy. Briepiie nokazaHo NOCIiNOBHICTb pyIHYBaHHS iepapXiuHUX
IIOKPUTTIB y SIKUX BUKOPUCTOBY€ETbCSI HAHOHAIMIOBHIOBAY Ta /1Bi Ppakllii MiKkpoHAaNIOBHIOBaYa B yMOBaX abpa3suBHOTO
3HOCY IIOTOKOM YaCTUHOK KBaplly, [ie CIepIly Bif0yBaeThcs abJsiLisi HAHOPO3MipHOTO HAllOBHIOBAYA, 110 30iJIbIIIye
KyT CKOYYBaHHSI BOJH, a aJli yTBOPIOIOTHCS Ta 301/IbIIYIOTHCS TPIIMHY HA TIOBEPXHi, 1[0 MPU3BOAUTD JO
BifjlIapyBaHHS KOMIIO3Ullii. ¥ po60Ti 3allpOIIOHOBAHO CIIOCOOU OZIEP>KaHHS BOJLOBIAITOBXYIOUMX [I0BEPXOHb
€KCTPAaKTMBHMM METOJO0M Ha [TOBEPXHi aHOJOBAHOTO Ta HEAHO0BAHOrO aloMiHi0. [IpoieMOHCTPOBaHO Ta
BUIIPOOYBAaHO METOAM OTPHMMaHHS rinpodOo6HNX OpraHo-MiHEepalbHUX [I0BEPXOHb, 10 MAIOTh MiKpO- Ta
HaHOTeKCTypy. CHOPMYJIbOBaHi Iif] yac BUKOHAHHS pOOOTH HAyKOBI [10JI0’KEHHSI Ta €eKCIIepUMEHTAaJIbHI Iifgxonu
OyJ10 BIIPOBAIKEHO Y Kypc «EKcryaralifiHa HafiliHiCTh KOMIIO3ULiTHMX MaTepiaiB», OCBITHbO-NIpodeciiiHO]
[IpOrpamu APYroro (MariCTepchbKoro) piBHS BUILOI OCBITU «XiMiyHi TEXHOJIOTii HEOPraHiYHUX B'SKYYMX PEYOBUH,
KepaMikKu, CKJIa Ta MOoJIiMEPHUX i KOMITO3ULINHNX MaTepianiB» Ha kadenpi XTKM KIII im. Iropst Cikopcbkoro 3a
crienianpHicTIO 161 «XiMidHi TeXHOJIOrI Ta iHKeHepig». [lomaHo 3a4BKy Ha MAaTEHT YKpaiHU Ha KOPUCHY MOJeJIb N2
u202301147.

2. The dissertation is devoted to the establishment of regularities of obtaining hydrophobic surfaces with high
water-repellent properties, comparison and evaluation of the effectiveness of surfaces obtained by the extractive
method, which consists in ablation with a femtosecond laser, and the additive method, which consists in
pneumatic spraying to obtain an organic-mineral coating in which the texture is formed by filler particles. The
work first established that the textures created by femtosecond laser ablation on anodized aluminum of 6063
grade have a flat surface without a nanolayer, but on unanodized aluminum the texture is obtained with a
hierarchical structure that allows increasing the wetting angle. The sequence of destruction under the complex
action of UV radiation and water flow for surfaces textured with nano- and microparticles of fillers in polymer
compositions was first described, where the polymer is the first to be affected, which leads to the formation of
polar groups on the surface, followed by the destruction of the organic modifier on the surface of the filler
particles, and the water flow causes the particles to detach, which leads to a loss of hydrophobicity due to an
increase in the polymer concentration. For the first time, the possibility of combining the extractive method for
creating a microtexture with the additive method for creating a nanotexture was demonstrated and the resulting
water-repellent properties and stability of the hydrophobic state were evaluated. For the first time, the sequence
of destruction of hierarchical coatings using a nanofiller and two fractions of microfiller under conditions of
abrasive wear by a stream of quartz particles is shown, where first, the nanosized filler is ablated, which increases
the angle of water rolling, and then cracks are formed and enlarged on the surface, which leads to delamination of
the composition. The paper proposes methods for obtaining water-repellent surfaces by the extractive method on
the surface of anodized and unanodized aluminum. Methods for obtaining hydrophobic organo-mineral surfaces
with micro- and nanotexture were demonstrated and tested. The scientific positions and experimental approaches
formulated during the work were implemented in the course "Operational reliability of composite materials",
educational and professional program of the second (master's) level of higher education "Chemical technologies of
inorganic binders, ceramics, glass and polymeric and composite materials" at the Department of Chemical
Technology of Igor Sikorsky Kyiv Polytechnic Institute, specialty 161 "Chemical Technology and Engineering". An
application for a patent of Ukraine for utility model No. u202301147 was filed.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:
IIpiopuTeTHHH HANIpSIM PO3BUTKY HayKH i TEXHIKHU: HoBi pevoByHY i MaTepianu

CrpareriyHuii NpiOpUTETHUH HANIPSIM iHHOBALiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH

BMPOOHULITBA MaTepiasliB, iXx 0Opo6JIeHHs i 3'eJHaHHS, CTBOPEHHS iHIYCTpii HAHOMATEPiasliB Ta HAHOTEXHOJIOTIN



I'[i,ucyMKH ILOCJIiA>KEHHS: HoBe BUpilIEHHs aKTyalbHOTO HayKOBOTO 3aBaHHS
Iyo6sikarii:

¢ Baklan, D. (2023). Determination of the resistance of water-repellent properties to ultraviolet radiation on
self-hydrophobized surface textures of AISI 304 steel. Technology Audit and Production Reserves, 2(3(70),
6-9. https:/ /doi.org /10.15587 /2706-5448.2023.277986

e Myronyuk, O., Baklan, D., Glukhovsky, V. (2022). Aspects of wetting of hydrophobized surfaces textured by a
femtosecond laser. Herald of Khmelnytskyi National University. Technical Sciences, 313(5), 52-55.
https://doi.org /10.31891/2307-5732-2022-313-5-52-55

e Myronyuk, O., Baklan, D. (2022). Aging analysis of textured water-repellent coatings under ultraviolet
radiation and water. Technology Audit and Production Reserves, 4(3(66), 12-15.
https://doi.org /10.15587 /2706-5448.2022.263528

e Muponiok, O.B., baknan, [I.B., HoBocenbues, A.B. (2021). OuiHka noBepXHEBOi eHeprii TBepAuX Tis 3
BUKOPUCTAHHSM JBOKOMIIOHEHTHUX CyMillell MpOoOHUX pifiuH. BicHUK XMeIbHUIBKOTO HallilOHAJIbHOTO
yHiBepcurerty, 297(3), 81-86. https://doi.org /10.31891/2307-5732-2021-297-3-81-86

¢ Muposnwk, O.B., BaksnaH, [I.B. (2021). BusHaueHHs 10BepXHEBOI eHePrii CTOXaCTUYHUX CyNeprinpodobHux
CTPYKTYp Ha OCHOBI KapOoHaTy Kasbliilo. Bueni 3anucku THY imeni B.1. BepHancekoro. Cepist: TexHiuHi HayKy,
(4), 204-209. https:/ /doi.org /10.32838 /2663-5941/2021.4 /31

¢ Myronyuk, O., Baklan, D., Nudchenko, L. (2020). Evaluation of the surface energy of dispersed aluminium
oxide using Owens-Wendt theory. Technology Audit and Production Reserves, 2(1(52), 25-27.
https://doi.org /10.15587 /2312-8372.2020.200756

¢ Myronyuk, O., Baklan, D., Vasilyev, G. S., Rodin, A. M., Vanagas, E. (2022). Wetting patterns of liquid-repellent
femtosecond laser textured aluminum surfaces. Coatings, 12(12), 1852.
https://doi.org /10.3390 /coatings12121852

¢ Myronyuk, O., Baklan, D., Yong, Z., Rodin, A. M. (2022). Complex destruction of textured waterrepellent
coatings under the influence of UV and water flow. Materials Today Communications, 33, 104509.
https://doi.org/10.1016 /j.mtcomm.2022.104509

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. https:/ /doi.org /10.1007 /s13204-021-01697-8

e Myronyuk, O., Dudko, V., Baklan, D., Melnyk, L. (2017). Study of structure influence on wear resistance of
hierarchial superhydrophobic coatings. Eastern-European Journal of Enterprise Technologies, 3(12 (87),
44-49. https:/ /doi.org /10.15587 /1729-4061.2017.103028

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnipoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 01220002645

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. MupoHiok OJiekciit Bonogumuposuy

2. Oleksiy V. Myronyuk



KBasigikanis: k.r.u., nou., 05.17.06
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHuit TexHiuyHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJITEXHIYHMI IHCTUTYT iMeHi Irops Cikopcpkoro”

Kog 3a €IPIIOY: 02070921

Micue3HaxoKeHHS: npocnekT bepecreiicokuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€EHTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. Komaxa Bonogumup OnekcaHnpoBud

2. Volodymyr O. Komakha

KBasigikamis: . r. u., mo1,., 05.18.08

Inentudikarop ORCID ID: He zacrocoyerbcs

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: Jlep>kaBHUII TOPrOBEJIbHO-€KOHOMIYHUIl YHIBEPCUTET
Kopg 3a €APIIOY: 44470624

Micue3Haxoa KeHHS: By Kioro, 6yz. 19, Kui, 02156, Vkpaina

dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. TymeHHa Map'ssHa AHaTosliiBHa

2. Mariana A. Gumenna

KBasigikamis: k.x.u., 02.00.06

InenTudikarop ORCID ID: He 3acrocosyetscs

HoparkoBa iHdpopmawist: ;https://orcid.org/0000-0001-8363-6466

IloBHe HaiMeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT XiMii BACOKOMOIEKYIAPHUX CHIOJYK HauioHambHOI

akazeMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417041



Micuesnaxo;perHﬂ: XapkiBceke moce, 6yn. 48, Kuis, 02160, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

BiacHe IlIpizBuie Im'sa I1o-0aTbKOBI:
1. [Iununenko Irop Bosmogumuposuy

2. Thor V. Pylypenko

KBasigikamis: k. x. n., mou., 02.00.04
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHu#t TexHiyHuil yHiBepceuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHMI IHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bopob6iioBa BikTopis IBaHiBHa

2. Viktoriia I. Vorobiova

KBasigikanis: . r. u., gou,., 05.17.14
InenTudikarop ORCID ID: He 3acrocosyerbces

JoparkoBa iHdpopmamnist:
https:/ /www.scopus.com/authid /detail.uri?authorld=55808771000;https: / /scholar.google.ru/citations?user=bvr
TMSEAAAA]

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanjionanbHuii TexHiuHmil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN IHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI Yepusik Jles [laBnoBny
TOJIOBH pajgu

Biache IpizBume Im's Ilo-6aThKOBI YepHsik Jles [TaBnosud

rOJIOBYIOYOTO Ha 3acCifiaHHi
BiznoeigansHHU 3a MiATOTOBKY Baknan [lenuc Biraniziosny

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




