BIATI'YK
0GIiiHHOro ONMOHEHTA HA JUcEPTALINHY pO0OTY
bakaana /lenuca BitajginoBuua
«OnepkaHHA MIKPO- TA HAHOTEKCTYPOBAHUX BOAOBIAIITOBXYIOUYHX OPraHo-
MiHEpPaJIbHUX IOBEPXOHbY,
npeacTaBJeHy Ha 3100yTTs CTYIeHs JOKTOopa (piiocodii
B rajy3si 3HaHb 16 XimiuHa Ta OlOIHKeHepisi
3a cnnewiajibHICTIO 161 XiMiuHI TeXHOJOrIT Ta iH)KeHepis

AKTYaJIbHICTh TEMH AUCEpPTAUIl.

CTtBOpeHHs1 cynepriipooOHUX MMOBEPXOHb IPUBEPTAE 3HAYHHMN HAYKOBUM
IHTEpEC, MPO LIO0 CBIAYUTH MOCTIMHE 3pOCTAaHHS KIJIBKOCTI MyOJIiKallli MPUCBIYEHUX
bOMY IMTaHHO. Tak, 3a ganumMu Web of Science, KiII0O4OBE CJI0BO
«superhydrophobic coating» B 2003 poui 3ycTpivanocs y 8 myosikamisx, a B 2022 —
Bke y 1292 nyoOnikanisx. Takui iHTepec MOSICHIOETHCS IMIUPOKUMHU TEePCIEKTHBAMHU
MPAKTUYHOIO BUKOPUCTAHHS CynepriipodoOHUX MOKPUTTIB, SIKI XapaKTepHU3YIOThCS
3JJaTHICTIO O CAMOOYMILIEHHS, 3/1aTH1 3aXUILaTH MOBEPXHI BiJl KOPo3ii, oOMep3aHHs,
3all0TIBaHHS, OOpocTaHHs. OTpuMaHi MaTepiaJd 3HAxXOASITh MNPU3HAYEHHS B
HAWPIZHOMAHITHIIINX Taly3sX, cepej SKuX OyAIBHHLTBO, MalIMHOOY yBaHHS,
KopabieOyayBaHHs, a.iallisg, CUIbCbKE TIOCIOJapCTBO, MEJAWIIMHA, EHEepPreTHKa,
BIMCHKOBO-ITPOMHUCIIOBUH KOMILIEKC.

BBaxkaeTbcs, 1O IJig pO3POOKHU CymnepriapodoOHOl MOBEpXHI HEOOXITHUMU
yMOBaMHM € CTBOPEHHSI 1€papXidyHOl CTPYKTYpH, SKa M[OEJHYE MIKpPO- |
HAHOUIOPCTKOCTI, Ta 11 MoAU(IKALIS CIIOJYKaMH 3 HU3bKOIO [MOBEPXHEBOIO €HEPTIETO.
[Ipy LBOMY BUKOPUCTOBYIOTHCSI METOJM €JEKTPOOCA/DKEHHS, HAMMUJICHHS, Jla3epHa
aOJIsILIs, XIMIYHE TpaBJICHHS, 30Jb-I'ellb CHUHTEe3, aHOAyBaHHs Ta I1HII. OpgHak,
OTpUMaHI MOKPUTTS XapaKTEPU3YIOThCs 1 Henoskamu. CepeJl HUX BUCOKA BapTICTh
mareplialiiB, HEOOXIIHICTh IOJIMIIEHHS CTIMKOCTI A0 M1l 30BHIIIHIX YMHHUKIB: Y D-
BUTIPOMIHIOBAaHHS, HAMOKaHHs, MEXaHIYHOTO BIUIMBY. Kpim Toro, icHye morpeda B
pO3pO0OLIl TEOPETUUHOT MOJieNl, sika O J03BOJIMIA 3PO3YMITH JeTaJbHUNU MeXaHI3M
(dbopmyBaHHS Cynepriapo®OOHUX MOKPUTTIB 1 NepeadauyuTH iX MarOyTHI BJIaCTUBOCTI
MpY BUKOPUCTAHHI TOTO YH 1HIIOTO CIOCO0Y «KOHCTPYIOBAHHS» MOBEPXHI.

Jluceprauiiina pooora bakmana Jlenuca BitanifioBuya sikpa3 crpsmMoBaHa Ha
JOCJIPKEHHSI aKTyaJlbHOI MpOOJIEeMHM BCTAHOBJIEHHS 3aKOHOMIPHOCTEH OTpHUMAaHHS
CTIMKMX J10 111 ()aKTOPIB 30BHILIHBOI'O CEPEIOBUILA BOJOBIAITOBXYIOUHX TOBEPXOHE
3 PI3HUMH TUIIAaMHM TEKCTYp, C(HOPMOBAHMX METOAOM Ja3epHOI aOJsiii, afUuTUBHUM
METOJIOM 3 BHUKOPHUCTAHHSM IIOJIMEPIB HAMOBHEHHUX HEOPraHIYHUMM YaCTUHKAMHU
PI3HOTO PO3MIPY, a TAKOX TMOEAHAHHSM LIUX METO/IB.

Jlucepraiiiiny poOOTy OyJi0 BUKOHAHO Ha Kadeapl XIMIYHOI TEeXHOJIOTI]
kommno3uiiaux wmareplaniB KIII iMm. Irops Cikopcbkoro B pamMkKax CIUIBHOT
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yKpaiHChKO-TUTOBChbKOI HJIP 3a Temor «JlociigkeHHs CTIMKOCTI c()OpMOBaHMX

(eMTOCeKyHIHUM JIa3€pOM Ta OPraHivyHO MOKPUTUX CyNepriapohpoOHUX MOBEPXOHb B
Y®-cepenouii» (Ne gepx. peectparii 0122U002645).

OuiHka OOrpyHTOBAHOCTI HAYKOBHX pe3yJbTaTiB aucepramii, Ix
JOCTOBIPHOCTI TA HOBU3HH.

HaykoBI moJIO)KEHHSI Ta BUCHOBKH, CPOPMYJILOBAHI B JAUCEPTALlIMHIA poOOTI,
TEOPETUYHO OOIPYHTOBAHI Ta MIATBEPIIKEHI pe3yjbTaTaMH €KCIIEPUMEHTAJIbHUX
NOCJIJUKEHb 3  BHKOPUCTAHHSAM  METOIB  1H(QPAYEpPBOHOI  CHEKTPOCKOITI],
eHeproIMCIEePCIHHOI CIEKTPOCKOIII1, CKAaHYIOUO1 €JIEKTPOHHOI MIKPOCKOITi1, ONTUYHO1
MIKPOCKOIII1. 3MOYYBaHHsSI ITOBEPXOHb OYJIO XapaKTEpU30BaHO METOJOM CHJSYOI
kparuti. OniHKa MOBEPXHEBOI €Hepril Ta CTIMKOCTI 10 PIAXWH 3 PI3HUM MOBEPXHEBUM
HAaTATOM BHKOHAHA 3 BHUKOPHUCTAHHAM MeTOAy 3icMaHa. CTIMKICTE OTpHUMaHMX
MOBEPXOHBb 10 A1l (PAKTOPIB HABKOJMIIHBOIO CEPEeOBUIIA AOCIIIDKYBAIA METOJIOM
CTaTUYHOI M1 BOJM, METOJOM IIPUCKOPEHOro cTapiHHs B Y@ Kkamepl Ta
KOMOIHOBaHMM MeTOJIOM 3 YD BUMPOMIHIOBAHHSAM Ta MOTOKOM BOJU. JIOCTOBIPpHICTH
pe3yJibTaTIB 3a0e3MeuyeThbCsl 3aCTOCYBAHHSIM CTaHAAPTHHUX METOMAIB, anpoOOBaHUX
METOAHUK 1 BIATBOPIOBAHICTIO €KCIIEPUMEHTAJIbHUX PE3yJIbTaTIB.

HaykoBa HOBM3Ha pe3yJibTaTIB JUCEPTALINHOTO MOCHIDKEHHS IMOJsrae B
HaCTYITHOMY:

Bnepiie BCTaHOBIIEHO, IO TEKCTYpU CTBOpPEHI 3a JOMNOMOIOK  a0JIsil
(eMTOCeKyHJHUM Jla3€pOM Ha aHOJIOBAaHOMY altOMiHII Mapku 6063 MarTh pPIBHY
MOBEPXHIO 0€3 HAHOPIBHS, aJle Ha HEAHOI0OBAHOMY QJIFOMIHI1 TEKCTYypa OTPUMYETHCH 3
IEPApPXIYHOIO CTPYKTYPOIO, 110 A03BOJISIE€ 30UIBIIUTH KYT 3MOYYBaHHH.

Briepiiie npoAeMOHCTPOBAHO MOKJIMBICTh MTOEHAHHS €KCTPAKTUBHOIO METOY
JUIS CTBOPEHHSI MIKPOTEKCTYPH 3 AAUTUBHUM METOJIOM JUISI CTBOPEHHS HAHOTEKCTYPHU
Ta OIIHEHO OTpMMaHi BOJOBIAIITOBXYIOUl BJIACTUBOCTI Ta  CTAaOUIBHICTH
ripodoOHOr0 CTaHy.

Briepiiie moka3zaHo NMOCJIIAOBHICTh PYUHYBAHHS 1€papXIYHUX MOKPUTTIB Y AKUX
BUKOPHCTOBYETHCSI HAHOHAITOBHIOBAY Ta Bl (hpakiill MIKpPOHAIIOBHIOBaYa B YMOBAax
a0pa3uBHOIO 3HOCY MMOTOKOM YAacCTHHOK KBapuy, A€ CHepuly B1AOYBa€TbCs aOJIsALls
HAaHOPO3MIPHOTO HAIlOBHIOBaYa, IO 30UIbIIYE KYT CKOYYBaHHS BOAM, a Jajl
YTBOPIOIOTHCS Ta 30UIBIIYIOTHCA TPIIIMHA Ha I[OBEPXHI, IO IPU3BOAUTHL M0
BiJIIIApYBaHHS KOMIO3HIII].

Bnepiie omnucaHa MNOCHIIOBHICT, pPyHHYBaHHS TpH KOMIUIEKCHIA i1 YO
BUIIPOMIHIOBAHHSI Ta MOTOKY BOJM JJIsi TEKCTYPOBAHUX HAHO- Ta MIKPOYACTUHKAMU
HAIIOBHIOBAYIB MTOBEPXOHb Y MOJIMEPHUX KOMITO3UILIAX, A€ MEPIIUM 3a3HAE BIUIUBY
MOJIIMEP, IO MPHU3BOJUTEH JO YTBOPEHHS TMOJSIPHUX TPyl Ha IMOBEPXHI, Jalll
BiIOyBa€eThCs PYHHYBAHHSI OpPTraHIYHOIO MOJU(MIKATOpa Ha IOBEPXHI YACTHUHOK
HAIlOBHIOBA4a, a IOTIK BOAW CHPUYHMHSIE BIJIPUB YACTUHOK, LIO MPU3BOIUTH [0
BTpaTH riapodoOHOCTI 3a paxyHOK 30UIbIIEHHSI KOHLIEHTpAaLlll [1oJIIMepy.



IlpakTnyHa WiHHICTHL PpoOOTH 0a3yeTbCss Ha HAYKOBUX pe3yJibTaTax
MPOBENEHUX JIOCHI/DKEHb 1 MOJISIra€ B TOMY, IO BHUSBIEHI 3aKOHOMIPHOCTI €
MAIPYHTAM Ui IPOrHO3YBaHHS BJIACTMBOCTEW BOJIOBIALITOBXYIOYMX [OBEPXOHb 3
PI3HUMH THUNAMH TEKCTYPU CTBOPEHHUMHM EKCTPAKTUBHHUM METOIOM, AaJUTUBHUM
METOAOM 3 BHUKOPMCTAHHSM KUIBKOX THIIIB HANOBHIOBAYIB, IIO€IHAHHSIM
CKCTPAaKTUBHOI'O METOLY I CTBOPEHHSI MIKPOTEKCTYPH 3 aJUTHBHUM METOJOM JUIs
CTBOPEHHSI HAHOTEKCTYpU. Pesynbrath poOOTH MOXYTh OYTH KOPUCHHUMH JUIs
HAayKOBILIB, IO MPaUiOIOTh Yy ranysi (isudHol XiMil, IH)KEHEpaM-TEXHOJIOraM 3
BUPOOHHMILTBA JilakopapOOBUX MarepianiB, BUKJIajadaM Ta aclipaHTaM BHUIIUX
HaBYQJIbHUX 3aKJallB, 110 3A1HCHIOIOTH MiAMOTOBKY (axiBI[iB B rajy3i T€XHOJOII]
mepepoOKH IOJIMEpPIB, HaHOMAaTeplaliB, TEKCTYPOBAaHHUX [OBEPXOHb, CTBOPEHHS
(yHKLIOHATBHUX MOKPUTTIB, OPTAHIYHOIO MaTepial03HaBCTBA TOLIO.

Ouinka 3micty Auceprauii, if 3aBepuieHicTL TAa AOTPHUMAHHS NMPHHIHUNIB
aKajaeMiuHOl J00pPOYEeCHOCTI.

Jlucepranitina pooora baknana J[.B. ckinamaersest 3 aHoTalil yKkpalHCEKOIO Ta
aHIJIIMCHKOIO MOBaMH, BCTYIy, S poO3/iliB, BHCHOBKIB, CIIHCKY BHKOPHCTAHOI
JITEpaTypH, o Haniuye 198 HaliMeHyBaHHS BITUM3HSHUX 1 3aKOPJOHHUX aBTOPIB Ta
OJHOr0 JOAATKy. 3arajbHUi o0csr guceptauil ckianae 180 cTopiHOK, BOHA MICTHUTH
52 pucyHku Ta 16 TaOIHUILb.

Y  Berymi  OOIpYHTOBAaHO  aKTyaJbHICTh  NPOBEAEHHS  JOCIIKEHD,
cOpMYJILOBAHO METY 1 OCHOBHI 3aBJaHHS POOOTH, OIMUCAHO OO’€KT 1 IIpeaMeT
JOCJIJUKEHb, BKAa3aHO HAyKOBY HOBHU3HY, TEOpPETUYHE 3HAYCHHS Ta NPAKTHYHY
IIHHICTh OTPUMAHUX PE3yJIbTATIB, a TAKOXK 3a3HaYeHO OCOOMCTHI BHECOK 3/100yBaya.

Y mnepmomy po3aiii poOOTH MOPOBEAEHO KPUTUYHUM aHaji3 CydacHHUX
JITEpAaTYpHUX JaHUX IIOJAO METO/IB OTPUMAaHHS BOMOBIAIITOBYIOUUX ITOBEPXOHB,
3JIACHEHO TIOPIBHSHHS BJIACTUBOCTEH TaKHUX IIOBEPXOHbL OTPUMAHHUX PpI3HUMHU
metogamu. KpiM TOro, onrcaHo OCHOBHI MOJEJI AJs IMPOTHO3YBaHHS TiaApo(oOHUX
BJIACTUBOCTEM Ta IMPOAHAII30BAHO IX IepeBark Ta HeNOJNIKU. TakoX HaBeIeHO
po0IeMH, sIK1 NEPELIKOKAOTh ITMPOKOMY BUKOPUCTAHHIO TAKHUX MTOBEPXOHb.

Y apyromy posaiji OIMMCaHO BUKOPUCTaHI B POOOTI CIOCOOM CTBOpPEHHS
TEKCTYPOBAaHUX I[1OBEPXOHb, HABEIECHO IMEpenlK HEeOOXIAHUX IS LbOro XIMIYHHUX
CIIOJIyK Ta 1X OCHOBHI XapaKTepUCTHKHM, BKa3aHO METOJUKH 1 METOIH
eKCePUMEHTAIBHUX JOCTIKEHD.

Y  TperboMy  PpO3AlIl  IPEJACTABJICHO  pPe3yabTaTH  JOCTIDKEHHS
BOJIOBIIIITOBXYBaJIbHHX BJIACTUBOCTEH MOKPUTTIB 3 MIKPOTEKCTYPOIO,
HAHOTEKCTYPOIO Ta 1€PApPXIYHOK CTPYKTYpPOIO (IIOEJHYE MIKpO- Ta HAHOTEKCTYpY)
CTBOPEHUX Ha IOBEPXHI AHOAOBAHOI'O Ta HEAHOJOBAHOIO AJIOMIHIIO METOIO0M
demTocekyHIHOI jazepHol adusmii. OxapakTepu30BaHO TaKOXX BIUIUB JOJATKOBOI
Mo udikalil GToOpcUIaHOM a00 THAJIKOKCHCHUJIAHOM MOBEPXHI 3pa3KiB 3 MiKpo- abo
HAaHOTEKCTYpOr0. BCTaHOBJIEHO, 110 HAWOUIBIIMKA KYT 3MOYYBaHHS BOJO0 — 164°
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J0CsiraBest ISl 3pa3ka 3 MOAU(PIKOBAHOK (TOPCHUJIAHOM HAHOTEKCTYpPOR. 3HayHa
yBara MnpujljieHa BUKOPHUCTAaHHIO MeTOAy 3icMaHa s OIIHKW BJIACTHBOCTEH
OTPUMaHUX ITOKPUTTIB.

YerBepTrul  po3aijl  NPUCBAYEHO  PO3IVISIAY  BOJOBIAIITOBXYBaJbHHX
BJIACTUBOCTEN IIOKPUTTIB OTPUMAHUX QJUTUBHUM METOJIOM, SIKUM TOJsArae vy
BBEJICHHI 10 CKJIay NOJIMEPHOI MaTpulll (alleTaT-0yTUpaT L0031 a00 KOIMOoJIiMep
CTHUPOJIY Ta 1300yTHJIMETAKPUJIATy) HAMOBHIOBAYIB 3 PI3HHUM pPO3MIPOM YacTHHOK, a
came: TriIpo(o0i30BaHUX CTEAPUHOBOIO KHUCIOTOK MIKPOYACTHHOK KapOoHaTy
KaJIbL(1IO, TAPO(POOI30BaHUX AUMETHIIIUXJIOPCUIAHOM HAHOYACTHHOK IMIPOreHHOTO
KPEMHE3EMY, a TaKOX I[IO€JHAHHS HAMOBHIOBAYIB 3 PI3HHUM pPO3MIPOM YaCTHHOK.
BcranoBieHo, 110 HaAWOIBIIMK KyT 3MOYyBaHHS Bogoro — 150° pgocsirasest uis
[IOKPUTTS 3 1€PAPXIYHOK TEKCTYpPOr C(OPMOBAHOIO BBEIEHHSIM JO KOIIOJIMEpY
CTUPOJIy Ta 1300yTUIIMETAaKpUJIATy MOETHAHHS KUIBKOX (pakilii riapododizoBaHuX
HAIIOBHIOBAY1B: ABOX (paKiliii MIKPOYACTHMHOK PI3HOIO PO3MIPY Ta HAHOYACTHHOK.
Takox nociiUKeHO BIUJIMB HAaHECEHHsI Ha MOBEPXHIO MIKPOTEKCTYPH, CPOPMOBAHOI
JIA3EPHOI0  A0JIALIEI0, HAHOCTPYKTYPOBAHOIO IMOKPHUTTS Ha OCHOBI KOMOJIMEPY
CTHPOJIY Ta 1300yTunmerakpunaty. [Ipu npomy HaMOUIBIINKM KYT 3MOUYYBAaHHS BOIOIO
— 145° nocsrascs 11l MOBEPXHI 3 MIKPOTEKCTYPOKO y BHUIJISIAI OTBOPIB JAiaMETPOM
11 MKM.

Y m’aromy po3ali AOCIIHKEHO CTIMKICTh A0 All Y® BUIPOMIHIOBAHHS Ta
BOJIOCTIMKICTh MOKPUTTIB OTPUMAHUX QJUTUBHUM METOJOM Ha OCHOBI KOIIOJIIMEPIB
CTUPOJly Ta 1300yTHIMETaKpWJiaTy a0o0 K anetardoyTupary LEIIOJ03u  Ta
HAIIOBHIOBAYIB 3 MIKPO- (riapopo0i30BaHUl CTEapUHOBOI KHCJIOTOK KapOOHAT
KaJjplit0), ado K HAHOPO3MIpHUMH (TiaApodoOi30BaHUN TUMETHIIIUXJIOPCHUIAHOM
MPOreHHUM KpEeMHEe3eM) 4YacTUHKaMu. TakoX JOCHIIKEHO CTIHKICTh A0 il
abpa3uBIB 1€pApX1YHUX [OKPUTTIB, OTPUMAHUX aJIUTHBHHUM METOJI0M. BCTaHOBIEHHIO
MEXaHI3MU PYHWHYBaHHS NOKPUTTIB IpH i1 YD BUIIPOMIHIOBAHHS, MOTOKY BOJH Ta
aOpa3uBIB.

3a CBOIM 3MICTOM JucepTauiiiHa podora 3a00yBava baknana [[.B. nmoBHICTIO
BiAnoBiAae CtaHmapTy BHLIOI OCBITH 31 crieniagbHOCTI 161 «XiMiyHI TeXHOJIOT Ta
IHYKEHEePIs1» OCBITHBOI MporpamMu 16 «XiMiuH1 TEXHOJIOTT Ta 1IHXKEHEPIs.

JluceprauiiiHa podoTa € 3aBepUICHMM Y paMKax ITOCTaBJICHOTO HayKOBOTO
3aBJlaHHs JIOCJIIDKEHHSIM, CYKYIHICTh PE3yJbTaTIB SIKOT'O CBIIYHMTH MPO CYTTEBHI
OCOOMCTUI BHECOK 3/100yBaya y PO3BUTOK HAYKOBOI'O HAIPSIMKY CTBOPEHHS HOBHX
pedoBUH Ta MatepiaimiB. [Ipu 1pomy 3700yBay ITOBHICTIO OBOJIOJIB HEOOXIIHOIO
METO/I0JIOT1€X0 HAYKOBOI JISLIIBHOCTI.

Po3rnstHyBIIM 3BIT MOAIOHOCTI 3a pe3yJbTaTaMH IEepeBIPKU AUCepTaLiiHOI
poOOTH Ha TEKCTOBI CHIBIAAIHHS, MOXHa 3pPOOUTH BUCHOBOK, IO JAUCepTalliiiHa
pobora baknana Jlemuca BitaniiioBuua € pe3yjabTaTOM CaMOCTIMHMX JIOCIIIKEHb
3100yBava 1 He MICTHTH IulariaTy, KOMOUISLII Ta 3amo3udyeHb. Bukopucrani ijel,
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pe3yabTaTH 1 TEeKCTH I1HIIKUX aBTOPIB MarOTh HaJie)KHI IMOCHJIAHHS Ha BIAIOBIJIHE
mxepeno. O3Hak danscudikanii Ta gadbpukaliii pe3ysibTaTiB JOCIIKeHb Y pOOOTI HEe
BUSIBJICHO.

MoBa Ta ¢THJIb BUKJIAJIEeHHS pe3yJIbTAaTIiB

Texct nucepTallii HalMUCaHO YKPAiHChKOI MOBOKO 3 BUKOPUCTAHHSIM CYYacHOI
TepMmiHoJiorii. HaykoBl MOJOXEHHST BHUKJIAJIEHI CTHCIO 1 TOYHO, IO 3abe3redye
NOCTYIHICTh 1X cOpuuHATTS. JluceprauiiHa podOora odopmiieHa BIAMNOBIAHO 10
BuMor Hakazy MOH VYkpaiuu Bia 12 ciuns 2017 p. Ne 40 «ITpo 3aTBepakeHHS BUMOT
10 o(hOpPMIICHHS AUCEpTaLil.

OnpuirogHeHHs pe3yJbTaTIB JUCEPTALIHHOT po0oTH

HaykoBl pesynbTaru aucepranii BHCBITIeHI y 21 HaykoBid myOmikaiii
3n00yBava, 3 sAkux 10 crared y gaxoBux HaAyKoOBUX BHJAHHSIX (3 — y BHIAHHSIX
kBaptuiss Q2 ta 1 — y BumanHl kBaptuisg Q3 knacudikami SCIlmago Journal and
Country Rank Tta 6 —y BUaaHHsx, siki Ha gaTy onyOJikyBaHHs Bxoauiau ao Ilepeniky
HAyKOBHUX (paxOBUX BUJAHb Y KpalHu). OCHOBHI1 pe3yJIbTaTU pOOOTHU TaKOX MPOMIILIU
[PYHTOBHY MYyOJIIYHY ampooOariro 1 onyosikoBaHl y Buriagal 11 Te3 gonoBigeid Ha
MI>KHApOJHMUX Ta BITYU3HSIHHUX HAYKOBUX KOH(MEPEHILIIsX.

OnyosikoBaHl mpall 37100yBadya MarOTh BUCOKHMM HAyKOBUM piBeHb. OCHOBHI
HAayKOBl pe3yJIbTaTHM OIMCAaHl B AUCEpTalllMHIA POOOTI MOBHICTIO BMUCBITJIEHI Y
HayKOBHUX IyOJiKamisaxX 37100yBava. Y poOorax, skl omyOJIKOBaH1 y CITIBABTOPCTBI,
OCOOMCTMH BHECOK 3100yBaya BIOOOpakae pe3yJibTaTU 3apaxoBaHl 3a TEMOIO
AYMCepPTALIMHOrO AOCIIDKEHHS. Y HAyKOBHUX IMyOmikalisax 3100yBad JOTPUMYETHCS
MPUHIMIIB akageMiqHol Jo0podyecHocTl. OnyOslIKyBaHHS Pe3yJibTaTiB PO3TIISIHYTOL
nucepralii BianoBigae BuMoram Hakazy MOH VYxkpaiau Bia 23.09.2019 Ne 1220
«[Ipo omyOmikyBaHHsS pe3yibTaTIB JAUcepTallidl Ha 3100yTTS HAYKOBUX CTYIIECHIB
IOKTOpa 1 KaHAU1aTa HayK» (13 3MIHAMH).

[IpoTe mpu po3ryisal poOOTH BUHUKAIOTH 1 AESIK] 3ayBasKEHHS TA 3aNIUTAHHA:

I. B migpo3mim 3.1. «AHaii3 Jla3epHOro TEKCTYPYBAaHHS AHOJOBAHOIO
IFOMIHIIO» OITMCAHO CTBOPEHHS 3a JOIOMOIOK JiazepHol aljsilii JABOX THIIIB
MIKPOTEKCTYpH. Tak «CTpPYKTypHI elleMeHTH 3pa3zka MA (puc. 3.1) mMaroTh BUIJISAI
CTOBITYHMKIB 3 KBaJIPAaTHUM I€pPepi3oM 3 pO3MIPOM CTOPOHHU 28+1 MKM Ta cepeaHbOIO
BUcOTOrO 14+1 MKm.» (¢. 77), a nmoBepxHs 3pa3kiB O.1, O.2 ta O.3 (puc. 3.2) MICTUTH
OTBOPH, BIICTaHb MIXK LIEHTpaMHU SKUX «ckiagae 451 MkM, ane JgiameTpu
BIIPI3HAIOTHCS 1 ckinagaroTh 19, 16 ta 11 mxkm gna 3paskiB O.1, O.2 ta O.3,
BIATTOBIIHO» (¢. 79). Homy misi gocniijukeHHsT Oyja oOpaHa came Taka IeoMeTpls
TEKCTYpHU?

2. B miapo3mgim 3.2 «llopiBHSIHHS HAHOTEKCTypH Ta MIKPOCTPYKTYpPHU Ha
MOBEPXHI HEAHOIOBAHOTO AFOMIHIKO» OMHUCAHO 3PA3KH, B SKHX, SIK CTBEPIIKYETHCS B
po6oti (c. 87), «IIPUCYTHS TUIbBKM HAaHOTEKCTypa». OIHAK IMOSCHEHHS 1O puc. 3.6a

CBITUMTBH, IIO «CTBOpPEHA TEKCTypa y MikpomaciTadax (puc. 3.6a) € oqHOPIIHOO 3a
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BUIJISIZIOM, ajie PUCYTHI BKJIFOUEHHS Y BUIJISAAI KaBepH a00 TPILIUH IHUPHUHOIO 10 0,5
MKM Ta J0BXHWHOK 10 10 MxMm. Ilpu Ouibmimx 301nbmieHHsiXx Ha CEM ¢oto (puc.
3.60) BUAHO, LIO CTIHKKA LMX TpIIIMH chOpMOBaHI 3 arperariB HaHOYAaCTHHOK 3
cepelHIM po3MipoMm Ha piBHI 100 HM.» YK MOXYTb BHUSBIIEHI KaBEepPHH 1 TPILIUHHU
BKA3aHOIO pO3MIpy CTBOPIOBATH II€BHY MIKPOCTPYKTYPY, SKa B IIO€JHAHHI 3
HaBEJIEHOI HAHOCTPYKTYPOIO Oy/ie BINIMBATH Ha riapodOoOHICTh 3pa3KiB?

3. B migpo3aum 3.3. WAeThCs IMpo 1epapxidHi CTPYKTYPH CTBOPEHI 3a paxyHOK
[OE€HAHHS MIKPO- Ta HAHOTEKCTypH. [Ipu npomy crepiny 3a AOMOMOTONO Jla3zepa
CTBOPIOBAJIM MIKPOTEKCTYPUA Yy BHIUISJII KAHABOK, IIOTIM Ha 1X IIOBEPXHI —
HaHOoTeKCcTypu. He 3po3ymino yomy Oyna oOpaHa caMe MIKPOTEKCTypa y BMIJISII
KaHaBOK, SIKIIO B MApo3a1il 1.1 Oyiu BUKOPUCTAHI 1HII THIIM MIKPOTEKCTYPH, alKe
3a OJIHAKOBOTO TUITY MIKPOTEKCTYPU OTPUMaHI pe3yJibTaTH MOHa 0yJIo O MOpiBHATH
MK cO0010 1 BUSIBUTH BILJIUB CaMe J0JIaTKOBOTI'O CTBOPEHHSI HAHOTEKCTYPH.

4. B npoMy K MmApo3AuIl 3.3 KyTH 3MOYYBAHHS JOCIIJKEHO Ha IIPUKJIAJI
3pas3ka, i SIKOrO HAaHOCTPYKTypa CTBOPEHA «3a PpaxyHOK 0OaraToKpaTHOTIO
MPOXOJIXKEHHSI JIa3epy MO MaTepHY MIKPOCTPYKTypu». LlikaBo Oyno © mOpiBHITU
BJACTUBOCTI IMOBEPXHI LbOTO 3pa3ka 3 IHIOMM 3pa3KoM, JJIsi SKOTrO He
BUKOPUCTOBYBAJIX OaraTokpaTHy oOpoOKY J1a3epoM.

5. B migpo3znaim 4.2. «CTBOpeHHs 1€papXI9YHUX NOKPUTTIB 3 MOEJIHAHHSIM JBOX
MIKPOpPO3MipHUX (hpaklili CTBOPEHUX aJUTHBHUM METOAOM», OIMMCAHO IMOKPUTTS Ha
OCHOBI cTUpoj-akpujioBoro rnoiiMepy Neocryl B880 Ta cucremMmu 3 TpbhOX
HArOBHIOBAY1B: JIBOX MIKpPOPO3MIPpHUX (pakiiii kapOoHaTy Kaiblito («Normcal-2 Ta
Normcal-100 3 po3mipom yactuHok 2,4 Ta 26,5 MKM BIANOBIAHO», C. 116)
00pOo0JIEHUX CTEapUHOBOK KHCJOTOK Ta HAHOPO3MIPHOrO HaroBHIOBadya Aerosil
R972 oO6pobsieHOro AUMETHIIAUXJIOpCUIaHOM. BUKOpHUCTaHHS JBOX CIIBBIAHOILIEHb
HaroBHIOBauiB: «A — 5,3:31,6:63.2 tTa b — 15,0:26,1:58,9 1y HaAnoBHIOBaUlB
R972:Normcal-2:Normcal—100 BiamosigHo» (¢. 116), 103BOJINI0 BCTAHOBUTH BILIMB
BMICTY HaHOIIOBHIOBaYa Ha KyT 3MOYYBaHHS KOMIIO3UTYy. KpiMm Toro, OyJiu oTpuMaHi
KOMIIO3MLIT 3 PI3HUM CIIBBIJIHOIIEHHIM MIKPOHANIOBHIOBa4IB (Tabi. 4.1), ajne BIUIKB
[IUX CIIBBIJHOIIEHb HA KYT 3MOYYBaHHS YOMYCh HE JIOCIIIKYBaJIH.

6. B migpo3aim 4.3. «/lotaHHsT HAHOPO3MIPHOIO IIapy HA MOBEPXHI CTBOPEHI
eKCTPAKTUBHUM CIOCOOOM» ISl JOJATKOBOrO 30UIBLIEHHS KyTa 3MOYYBaHHS Ha
aHOJIOBaHI TEKCTYpPOBaHI MMOBEPXHI aJIOMIHIIO OyJI0O HAaHECEHO HAHOKOMITO3UTHUU
map, 1o «ckjaaaancs 3 66 mac. % riapodo0130BaHOT0 HAHOPO3MIPHOIO KPEMHE3EMY
Aerosil R972 ta 33 mac. % nonimepHoro 3B’ a3ytodoro» (¢.121). I{o 3ymoBuiio came
TaKkui BUOIp CHIBBIIHOIIEHHS KOMIIOHEHTIB?

7. B po3mimi 5 pochipkeHo CTiMKICTh A0 A1l Y@ BUMNPOMIHIOBAHHS Ta
BOJIOCTIMKICTh ITOJIIMEPHUX ITOKPUTTIB 3 MIKPOTEKCTYPOIO, CTBOPEHOIO 3a pPaXyHOK
BBEJCHHS T1Ipo¢00i30BaHOr0 CTEAPMHOBOK KHUCJIOTOIK KapOOHATy Kalblilto, ado K
HAHOTEKCTYPOIO, OTPUMAHOIO [OAaBaHHIM OOpPOOJIEHOr0 IUMETHIIIUXIIOPCUIIAaHOM
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HaHOPO3MIPHOIO MiporeHHoro kpemuesemy Aerosil R972. Oxnak 1i MOKpUTTS HE €
cynepriapooouumu. IlikaBo Oyno 6 AOCHIIUTH CTIWKICTH OTPUMaHUX Yy poOOTI
3pasKiB 3 1€papXIYHUMM [TOBEPXHSIMH, SKI XapaKTepHU3YIOThCS MaKCUMaJbHUMHU
KyTaMH 3MOYYyBaHHS.

Psin 3ayBakeHb cTOCY€EThCS ohopmnerHs pobomu:

8. Ilymkr 1.2.9. ornspy JmitepaTypd NpPUCBSYEHUM IMTOPIBHSIHHIO METO/IIB
CTBOPEHHSI TEKCTYPOBAHUX CyIepriapo@oOHuX moBepxoHb. B tabmunsgx 1.1 ta 1.2
HaBeJ€Hl OCHOBHI IepeBaru 1 HEJOJIKH BIIOMHX METOJIB, aje BIJCYTHI XKOMIHI
YUCENIbHI 3HAUYEHHs, K1 O MO3BONWIM TOPIBHATH €()EeKTHBHICTL 1X BHUKOPUCTAHHS,
30KpeMa 3Ha4YeHHs KyTa 3MO4yBaHHsA NoBepxHl. KpiMm Toro, B 1iux TabIHIIX BiJACYTHI
MOCHJIAHHS Ha JDKepesia JITepaTypH, Ha OCHOBI SIKUX MOYXHA 3POOHUTH BHCHOBOK I1PO
BKa3aHI1 epeBaru 1 HeJI0JI1KH.

Hecra4ya nmopiBHsUIBHUX TaOJIMLb BIAYYBAETHCS 1 B AESIKUX IHIIUX (parMeHTax
poboru. Hampukiian Ha c¢. 84. BKazaHo, 110 «IIpH HAIJIHINKY Tigpodobdizatopa He
BIAE€THCS JOCATTH cynepriapopodnoro crany (Ta6xa. 3.1), xoua i oTpumaHi KyTH
3MOYYBaHHS € OJIM3BKUMHU 10 TEOPETUYHO PO3paxOBaHUX 3HAUYeHb» byno 6 mobpe
TEOPETUYHO PO3pPaxoBaHl 3HAUYEHHS HABECTH B L1 ke TaOJIHIII.

9. B nmiteparypHOMY OISl 3yCTPIYAETHCS HE 30BCIM KOPEKTHHUH Mepekyiaj 3
aHTJIHCBHKOI:

Ha c. 40 3Haxomumo Bupa3 «dTopoBaHl MoJjieapalibHl OJIFOMEpPHI BOJIOKHA
cuJIcecKBlOKcaH—TIoMIBIHUI IeHDTOopuarekcadToprporniieny (POSS-PVDF-HFP)y,
TOJ1 SIK MOBa i€ PO BOJOKHA KOMITO3UTIB, IO MICTSITh HAHOYACTHHKHU (PTOPOBAHUX
[MOJIIeIPAIBHUX OJIITOMEPHUX CHUJICECKBIOKCAHIB BBEJEHI [0 CKJIaay KOIOJiMepy
MOJIBIHUIAEH(TOPUIY Ta MOJirekcapTOPIPOIIiIeHY. '

Ha c¢.43 wHaBemeHo peudeHHs «Y poboti [89] OyJi0 BHIOTOBIEHO
cynepriipooOHe TOKPUTTS Ha altOMIHIEBIW MiAKIAAIl 30JIb-Ielb CHHTE30M 31
MOJIICTUPOJBHUM  CEepUYHUM IIa0JIOHOM 13  KpeMHe3eMoM». Y poOoTi XK
[MOJIICTUPOJIbHI C(PEPUYHI TEMIIJIATU BUKOPUCTOBYBAJIU JIJII CTBOPEHHS TEKCTYPHU IIPU
30JIb-T€JIb CHUHTE31 YaCTUHOK MIOKCHAY KpPEeMHi0 1 moTiM Bugaisid. OrpuMany
[MOBEPXHIO TI'Ipodho013yBau MEPOTOPATKIIICUIAHOM.

Ha c. 43 «¥Y poGoti [91] Oyno BurorosiieHo HepTOpOBaHy cyrepriapohoOHy
[IPpO30py Ta CTAaOUIbHY KPEMHE3eMHY IIOBEPXHIO 3a JIOTIOMOTOH) BHUKOPHUCTAHHS
TETPAETOKCUCHIIAHY 1 T1APOPOOHUX YACTUHOK KpeMHE3eMY OTPHUMaHHUX 30JIb-Te€JIEBUM
MeTtoaomM». B maHii poOOTI 4YaCTMHKM KpeMHEe3eMy BBOJWJIM SK HaIlOBHIOBaY. A
F1POJIITUYHY KOHIEHCAIIIIO TETPACTOKCUCUIIAHY (30J1b-T€JIb poLec)
BUKOPUCTOBYBAJHU [J11 POPMYBAHHS ITOKPUTTSI.

10. Ha puc.3.10 (c. 94) € noznauenns B 1 I', a B mianucax go pucyHky B
BIJICYTHE, aje € /1.

11. 3ycTpiuaroTbCsi CKOPOUYEHI Ha3BM IMOJIMEPIB aHTIIIHCHKOK Ta YKPATHCHKOIO

moBamu. Hampukiaza Ha ¢.41 PVDF — anrmiicekoro, a [IBX -ykpaiHchbKo10.




BkazaHi 3ayBa)keHHSI HE € MPUHLIMIIOBUMHM 1 HE 3MEHIIYIOTh 3arajbHy HayKOBY
HOBHU3HY Ta NPAKTHUYHY 3HAUYMMICTh pPe3yJbTaTIB Ta HE BIJIMBAIOTh HA IMO3UTUBHY
OIIIHKY JAMcepTaliiHOl pOOOTH.

BucHoBOK npo auceprauniiiHy pooorty

Takum umHOM, mucepraliiiHa pooora baknana Jlenuca BitanifioBuua Ha Temy
«OnepxaHHsS MIKPO- Ta HAHOTEKCTYPOBAaHUX  BOJOBIAILUTOBXYIOUMX OpPraHo-
MIHEpaJbHUX [MOBEPXOHb» BHUKOHAHa Ha BHUCOKOMY €KCHEPUMEHTAJIbHOMY 1
TEOPETUYHOMY pPIBHI, HE MOPYUIyE MNPUHIMUIIB aKageMIYHOI JOOPOYECHOCTI Ta €
3aBepIIeHMM B paMKax IIOCTaBJICHUX 3aBJaHb JOCHIDKEHHSM, CYKYITHICTh
pe3yJIbTaTIB SKOTO CIpPHUsiE€ BUPILICHHIO AaKTyaJbHOI MpOOJIeMH B rajay3l 3HaHb 16
«XiMI4Ha Ta O101HXKEHEPIS.

JlucepraniiitHa po0OoTa 3a aKTYaJIbHICTIO TeMaTUKHA, HAyKOBHM pIBHEM,
HOBH3HOIO, TOCTOBIPHICTIO, MPAKTUYHOIO IIIHHICTIO Ta OOIPYHTOBAHICTIO OTPUMAHUX
pe3yJbTaTiB 1 3p00JIEHUX BUCHOBKIB, TOBHOTOIO OMYyOIIKYBaHHS BIAINIOBIIa€ BUMOTam
YUHHOTO 3aKOHOJIaBCTBa YKpaiHu, o rnependayeHi B 1.6 — 9 «llopsaky
NPUCY/DKEHHSI CTYyIeHs JlokTopa ¢uiocodii Ta cKacyBaHHS pILIEHHS pa30BoOl
crieriaji3oBaHol BYE€HOI paayd 3aKjiajJy BHUIOI OCBITH, HAyKOBOI YCTAaHOBM IIPO
MPUACYKEHHS CTYIIeHs JoKTopa (inocodii», 3aTBepaxeHoro [locranoBoro Kabdinery
MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44,

3n00yBau baknan Jlenuc BirtamiiioBuy 3aciayroBye Ha MNPUCYIHKEHHS CTYIEHS
nokropa (inocodii B raimysi 3HaHb 16 «XimiuHa Ta Ol01HXKEHepIs» 3a CIeLlaJbHICTIO
161 «Ximi4HI TEXHOJOTII Ta IHXEHEPIS».

OddiniiiHnii ONOHEHT:
Crapiinii HayKOBUH CHIBPOOITHHUK
BIUIITY XIMIT OJiTOMEpIB 1 CiITYACTUX TOJIMEPIB

[HCTUTYTY XIM1T BUCOKOMOJIEKYJIIPHUX CIIOJIYK
{AH YKpalf{H. / L// ’
KannuaaTt XIMIYHUX HayK JU s P Map’sua  YMEHHA




