PELEH3IA
Ha IHcepTauiiiHy poboTy
baxnana Jlenuca BitaniiioBuua
Ha TeMy «OnepxaHHs MiKpo- Ta HAHOTEKCTYPOBAaHHMX BOJOBIJLITOBXYIOUHX OpraHo-
MiHEpaJIbHHUX MOBEPXOHDB,
npeacTaBieHy Ha 3100yTTs cTyneHs Aoktopa ¢inocodii
B ramy3i 3HaHb 16 XimiuHa Ta GioiHKeHepis
3a crenianbHicTio 161 XiMidHi TeXHOJOTIT Ta iHXeHepis

AKTya/IbHICTb TeMH AHcepTauil.

Huceprauifina  poGora  mpucBsYeHa  JOCHIDKEHHIO  MIiKpo-  Ta
HaHOTEKCTYPOBaHMX TMOBEPXOHb 3  BOJAOBIAIUTOBXYIOYHMH  BJIACTHBOCTSAMH.
AKTyanbHICTb pOGOTH NOB’s13aHa 3 HEOOXIAHICTIO NOCHIHKEHHS METO/IIB OJIEPIKAHHS
Cynepriapopo6HUX MOBEPXOHb 3 HH3LKOIO COGIBAPTICTIO Ta BUCOKOIO CTIHKICTIO, IO
3yMOBJIIOE HEOOXiZHICTh JOMOBHEHHS BIZOMOCTEH MNpO MpPOLECH pPYHHYBaHHS
TEKCTYPOBAHHX MOBEPXOHb, CTBOPEHHS TEOPETHUYHHX MoJeNeH s NpPOrHo3yBaHHA
BacTHBOCTEeH. [lepcneKTHBHMM BHMpILIEHHAM TaKMX 3a4a4y € BHKOPHCTAHHSA
GaraTopiBHEBHX CTPYKTYp 3 NOAATKOBOK MOAW(]IKALI€I0 OTPUMAHHX €KONOTiYHHMH
Ta [EIIeBHMH MeTOAaMH, o i Oylo BHKOHAHO Yy MOAHOMY OHCepTaUiiHOMY
JOCITIDKEHHI.

Ouinka oOrpyHTOBaHOCTI HAYKOBHX pe3yabTaTiB  aAMcepTauii, iX
AOCTOBIPHOCTI TA HOBH3HH.

HaykoBa HOBH3Ha pe3y/ibTaTiB AWCEPTALIHHOrO MOCHIMKEHHS MONArac y
HACTYMHOMY:

Brepiue npoBeieHO NOPiBHAHHA TEKCTYP Ha MOBEPXHI AIIOMiHII0, CTBOPEHHX 3a
AOMOMOroK (GpeMTOCEKYHAHOro Jja3epy, 1O MaloTh Pi3Hi CTPYKTYPHi 0cobaMBOCTI Ta
XiMi4HMH cknaa noBepxHi. OnKucaHo MOCTIAOBHICTh AECTPYKLIT BOAOBIALUTOBXYIOYHX
MOKPHUTTIB Ta BIUIMB Ha IX BJACTHBOCTI MPH [ii arpeCUBHUX (aKTOPiB 30BHIlIHBEOIO
cepeloBHILa, 30Kpema, Y®@-BHNPOMIHIOBaHHS Ta TMOTOKy Boad. I[lokasaHo
MOCNiIOBHICTh pyHHYBaHHS i€papXidHMX TOKPHTTIB B yMOBax abpa3sHMBHOro 3Hocy
MOTOKOM YaCTHHOK KBapuy. IIpoJIeMOHCTPOBaHO TOENHAHHA €KCTPAKTHBHOIO
METOAY 3 aJUTHBHHM METOJIOM Ul CTBOPEHHA iepapXi4HHX CTPYKTYp Ha MOBEpXHi.

HaykoBi pe3synbTaTH [aHOi AMCEpTaUifHOI POGOTH JOCTaTHBOI Mipoio
O6IpyHTOBaHi i BiANOBiAaIOTH COPMYIBOBAHIA METI Ta 3aBAAHHAM JOCIiKEHHS.
JIOCTOBIpHICTh OTPUMAHHX pe3yJbTaTiB Ta chopMyNBOBaHHX HAYKOBHX MOJIOXKEHb
3a6e3Me4eH0 BHKOPHCTAHHAM CY4acHHX (i3MKO-XIMIYHHX METOIB JOCIiIKEHHS,
CTaHAAPTH30BaHHX METOJIB BHUIIPOOYBAHHS Ta Y3rOIDKEHHS PEe3y/IbTaTiB 3 HasBHUMM

y nitepaTypi pobOTaMH. P



HaykoBi mocnmimkenns 6ynu BukoHaHi 3100yBadeM Ha kadenpi XIMIYHOI
TexHonorii koMno3uuiinux marepianis KITI im. Irops Cikopcekoro B pamkax H/IP 3a
TeMOK0  «JlochifkeHHs cTiiikocTi chopMoBaHMX (PEMTOCEKYHIHHM J1a3epoM Ta
OpPraHiYHO MOKPUTHX cynepfigpodgoGuux nosepxoHb B Y ®D-cepenoBHLLI»
(Ne0122U002645) min kepiBHMUTBOM 3aBifyr0uoro Kadeapu XiMidHOi TexHosorii
KOMIIO3HLIIHHMX MaTepianiB, KaHAWAaTa TEXHIYHMX HaykK, [ouLeHTa MHpoHioka
Onexkcis BonoguMupoBuya.

Omxe, B oucepranuiitHiii pgéori MIOCTaBleHe HAayKOBe 3aBJaHHs NOCIiIKEeHH:
METOAIB Ta OCOONHBOCTel oOJepKaHHs BOJIOBiJIITOBXYIOUYHMX [IOBEPXOHb Ta
OOCNiIDKEHHS X e(eKTHBHOCTI BHKOHAaHO IIOBHIiCTIO, 37400yBay MOBHOK MipoOiO
OBOJIOJIB METOJOJIOTIEI0 HayKOBOI MisIBHOCTI.

Ouinka 3micTy AucepTauii, il 3aBepuieHicTb Ta AOTPHMAHHSA NPHHUMIIB
aKajeMi4HOI 100poYyecHOCTI.

3a cBoiM 3MiCTOM AuMcepTauiiiHa poGora 3100yBaya bakmana JI.B. moBHICTIO
Bianosigae CTaHaapTy BHIIOI OCBITH 3i cremiansHocTi 161 «XiMiuHi TexHOmOrIT Ta
IH)KeHepis» Ta HampsAMKaM JOC/IiKeHb BIAMOBIAHO 0 OCBITHBOI MporpaMy «XiMiuHi
TEXHOJIOTI] Ta IH)XKEeHepia».
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Hucepranifina po6oTa € 3aBepHIeHOId HAYKOBOIO IMpalelo i CBIAYUTH NpPO
HasBHICTbh 0COOMCTOr0 BHeCKy 3100yBaya y HayKOBHi1 HanpsiM [H)xeHepil noBepxHi.

Po3rnsHyBIIM 3BiT NOAIOHOCTI 3a pe3ynbTaTaMU IepeBipKH JUCEPTALiHHOT
po6OTH Ha TEKCTOBI CHiBMAAiHHA, MOXHA 3pOOMTH BHCHOBOK, LIO IHCEpTalliiiHa
pobora bawiana [lenuca BitaniiioBu4a € pe3yabTaTOM CaMOCTiHHHX IOCIHIIKEHB
3100yBaya i He MICTHTh eJleMeHTiB danbcudikanii, kommninanii, pabpukauii, nnariaty
Ta 3ano3uyueHb. BHkopHcTaHi ifei, pe3yNbTaTH i TEKCTH IHUIMX aBTOPIB MAalOTh
HaJIe)XXHI TTOCHJIaHHA Ha BiAmoBiafle mKepeno.

MoBa Ta cTH/Ib BHKJIAieHHA pe3yJbTaTiB.

Jlucepraiifina poboTa -HamucaHa YKpaiHCBKOIO MOBOIW. Pesynbratu
JOCIHiUKeHHS BUKJIAaJEeHO MOCIiJOBHO i A0CTYnHO. Marepian auceprauii nomaerscs
HayKOBHM CTHJIEM MOBJIEHHs i3 3aCTOCYBaHHAM 3araJbHONPHAHATOI TepMiHOMNOTi]
s chepu XiMidHOT iHXeHepil.

Jluceprauis MicTHTh BCTYN, IN’SATh PO3MiMIB, 3arajibHi BMCHOBKH, CIMCOK
niTepatypu Ta 104aToK. 3arajbHui obcar auceprauii 183 cropinku.

Y Betyni o6rpyHTOBaHO BMOIp TeMH OCIIIKEHHS, CHOPMyNbOBAHO MeTy i
3aBJIaHHS, OKpEC/IeHO 0G’€KT, NPEIMET i METOAH NOCHIIKEHHS, ONMCAHO HAayKOBY



HOBHM3HY Ta MPaKTHYHE 3HAYEHHS OTPUMAHMX Pe3yNbTaTiB, TMPHBENEHO 0COOHCTHIA
BHECOK 3/100yBaua Ta anpobaliiio pe3yabTaTi J0C/HiHKEHH.

[Mepurnit po3nin auceprauiiinoi pobotn MicTHTH iH(opMaLlil0 CTOCOBHO aHai3y
NITEPATYPHUX JAHHX W00 METOIB OTPMMaHHS BOIOBIJALITOBXYIOYHX MOBEPXOHB iX
TNOpiBHSHHSA, BUAIB MOaudikaTOpiB Ta Mojene A1s MPOrHO3yBaHHA BIaCTUBOCTEH.
TopiBHAHO NepeBaru i HeOMiKN eKCTPAKTHBHUX Ta aAUTHBHUX METOJIIB OJIEP/KAHHA

cyneprinpodo6GHUX moBepxoHb. [IpoaHanizoBaHO eKCIUIyaTaLiiHi BJACTUBOCTI Ta
oOMexxeHHs. ¥

Hpyru#t  posmin  MIiCTHTP omuc BHOpaHHX MeTOHiB OTpUMaHHA. JIK
€KCTPaKTHBHHI MeToz 6yi10 BHOpaHo JiazepHy absLito, 1O MONATaE y BUKOPHCTAHHI
(eMTOCEKyHAHOTO Jasepy A CTBOPEHHSA MIKpPO Ta HaHOTEKCTYpH. SIK agMTHBHHMA
MeTOX BMODAHO MHEBMATHYHE HAIMIEHHS MONIMEPHOTO MOKPUTTA 3 MiKpo- Ta
HAaHOHANOBHIOBaYaMH 11  (OpPMyBaHHS BIiINMOBigHOI TeKCTypH. BubpaHo
moaudikatopu 1A  0oOpobku mnoBepxoHb. HaBeneHO METOAH AOCIiIKEHHS
BIIACTHBOCTEH OTPMMAHMX MOBEPXOHB: I CEKTPOCKOMisl, ONTHYHA T4 €NEKTPOHHA
MIKPOCKOIIi, METOAH OLiHKM 3MOYYBaHHS Ta METOAM BHMPOOYBaHHA MOBEPXOHb
(Y® crapinHs, BODOCTI#KiCTb, aOpa3uBHa CTIHKICTS).

Tperti#t po3nin MiCTHTB HOCHIMKEHHS Na3€pHOTO TEKCTYPYBaHHS aHOZOBAaHOIO
aMOMIiHIIO, e OPiBHAHO MiKpOTEKCTYpY ¥ $OpMi CTOBITYHKIB Ta y ¢opMi OTBOpIB.
Onucano BrimB Momudikamii cunaHaMu Ha rigpooOHi BIACTHBOCTI Ta OLIHEHO
CTIHKICTb O PiZMH 3i 3HMKEHHAM MOBEPXHEBHM HATAroM. [IOpiBHSHO HAHOTEKCTYPH
Ta MIKPOCTPYKTYpH Ha IIOBepXHi HEaHOAOBAHOIO AQMIOMiHII0 3 Moaudikamieo
CHJIaHAMH Ta (TOPCHIAHAMH Ta OLIHEHO iX CTIMKICTH OO piaMH 31 3HHKEHHM
noBepxHeBUM HarsAroM. OmucaHi i€epapXiuHi TEKCTYpH Ha MOBEPXHI HEAHOAOBAHOI'O
aIOMiHilo.

YeTBepTHil pO3AiN MICTHTh NODIBHSHHS BOJAOBIALITOBXYIOYHMX BJIaCTHBOCTEH
MOKPHTTIB Ha OCHOBI KOMIO3HLif KaIBLUTY Ta KpeMHe3eMy. JlocnmimkeHo iepapxiuni
MOKPUTTA 3 MOEJHAHHAM JBOX MIKPOPO3MipHHX (paKLiffi CTBOPEHHX aIMTHBHHM
MeTOAOM. IIpOZIeMOHCTPOBAHO MOX/IHMBICTH NONAHHA HAHOPO3MIPHOTO WIAPY Ha

TOBEPXHIO, L0 OTPUMAHO EKCTPAKTHBHUM CIIOCOOOM, U1 QOPMYBaHHS iepapXiyHOro
NOKPUTTA 1 OLIHEHO CTIHKICTB.

[aTaii  po3min  MICTHTb HOCHIIKEHHA CTIHKOCTI  TekcTyp OTPHUMAaHHX
aJINTHBHUM MeToJ0M 0 BIUMBY Y@ cepenosuiua ta Bogu. JlocnimkeHo MeXaHi4Hy
CTiHKiCTh i€papXi4YHUX BOJOBIALITOBXYIOUHX NOKPHUTTIB.

Muceprauifina po6ota opopmieHa BiANOBIAHO 10 BUMOr Hakasy MOH Ykpainu
Bi 12 civng 2017 p. Ne 40 «ITpo 3aTBepIKEHHs BUMOT 10 0)OpPMIIEHHS aUcepTauii».

OnpualogHeHHs pesybTaTiB AHcepTauiiinol poGorn.
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HayxoBi pesynbraTn nvceprauii BucBiTneHi y 21 HaykoBux my6nikatisx
3n00yBaua, cepen AKux: 6 craTeif y HayKoBMX BHHAHHSAX, BKTIOYEHHX Ha aaty
OnyONiKyBaHHA 10 mepemiKy HayKOBHX ¢daxoBux BHMIaHb YKpaiHu; 4 cTaTTi Yy
NepioAMYHNX HAyKOBHMX BMAAHHsX, NPOiHAeKcoBaHMX y 6a3ax aaHux Web of Science
Core Collection Ta/aGo Scopus, 3 akux 4 crateii y BUAAHHSAX, BiAHECEHHX A0 APYTOro

— TpeTboro kBapTUiiB (Q2—Q3) signosiano ao knacudikauii SCImago Journal and
Country Rank a6o Journal Citation Reports.

Takox pesynsraTh nuceprauii 6ynu ampoGopani Ha 11 HaykoBuMX (axoBHx
KOH(pepeHLisX.

Ocobuctuit BHeCOK 3100yBaya y MaTepianax craTeil € OCHOBHHM i monsrae y
aHali3i JiTepaTypHUX [DKepeln, MIPOBEIEHHI TEOPETHYHHX Ta eKCHepHMEHTANbHHUX
AOCIiZKEHb, OpOPMIIEHHI pe3y/bTaTiB, HAIMCAaHHI CTATTi i MOJAHHA crarell. Yci
pe3ynbTaTd auceprauii Oymu omy6GnikoBaHi HAJEXHMM YHHOM Yy TEPiOIHYHHX
BHJAHHAX Ta Ha KOHQepeHUisX. 3x00yBaduy HaJeXHUTh OCHOBHHH MAacCHB
€KCNEPHMEHTaNbHUX JAaHHX, HOre y3araJbHeHHA Ta GOpMYBaHHS BUCHOBKIB, a TAKOX
MArOoTOBKa M0 TmyOmikamii BeiXx HaykoBux my6mikamii, omy6nikoBaHMX i3
CMiBaBTOPaMHM Ta 3apaXxOBaHUX 32 TEMOIO JMCEPTALil.

TakuM 4MHOM, HayKOBi pe3yJbTaTH OMHMCaHi B AUCEPTaLliiiHii poOOTi MOBHICTIO
BHCBIT/IEHI Y HayKOBHX ITyOJikaL{isax 3fi00yBaua.

Heponiku Ta 3ayBakeHHs 10 AUcepTalifiHol poGoTH.

1. Poznin 2 migposmif 2.3. HaseneHa MeTonaWka HaHECEHHS IOKPHTTA
HAIMBOM He Oyja BHKOpHUCTaHa JJIi HaHECEHHA IIOKPHUTTIB XO04Ya ONHCaHa Y
niapo3aini « Meroanka HaHECEHHS MMOKPUTTIBY.

2. Pozgin 5. IlpoBomuthcst mopiBHAHHA IY cnekTpiB s akpHIOBOroO
nojiMepy Ta A8 KOMIIO3MIiH ,Ha HOro OCHOBI 3 HaNoOBHIOBaYaMH npH Aaii YO
BHIIPOMiHIOBaHHS, 30KpeMa MOPiBHAHHA IHTEHCHBHOCTEH MIKiB NMOrJIHMHAHHA, ane y
Po3nini 2 He NPHMBOAMTBECS IOACHEHHS METOAMKH aHalidy MiKiB Ha CleKTpax i
NOpiBHAHHSA X iHTeHCHBHOCTI. He3po3yMisia TOYHICTE TaKOrO METOAY MOPiBHAHHS.

3. Po3gzin 5. ABTOpOM IpOBOAMTECS BUNPOOYBAHHA Ha CTiHKicTh g0 aii YO
BUMPOMiHIOBaHHS M1 TIOKPHTTIB HA OCHOBI nosiMepy Ta OJHOTO BUIY HAMOBHIOBAYA.
Jlani nmpoBoAMTHECS BHNPOOYBaHHA Ha abpa3suBHY CTiHKICTB JJIi CHCTEM Ha OCHOBI
HAaHOHANOBHIOBaYa Ta OidpakuifiHoro MikpoHanoBHioBa4Ya. Byno 6 mouinsHo
JI0JIaTKOBO MpPOBECTH BUMpOOYBAHHS Ha abpa3suBHY Hil0 IJISl KOMIO3HMI{H 3 OJHHM
HArOBHIOBaYeM Ta BMIpoOGYBaHHA Jo Aii ynbrpadionety mns Tpudpakuiknoi
CHCTEMH.




4. Posmin 5. Jlns OWIHKM 3HOCOCTIKOCTI ~OTPUMAaHHMX IOKPHUTTIB

BUKOPHCTOBYETBCA KYT CKOUYYBaHHs, NMpH LboMy ciij 6yno 6 omucaTd METOMHKY
TaKOro BUIIPOOYBaHHS.

5. Y poborti He HaBeJ€HO TeopeTHUHe O6IpyHTYBaHHs, ab0 KpUTepiaNbHHU
napaMeTp BUOOpY cunaHiB Ans rigpodobizauii.
6. Y po6ori MicTuTbCs mesiki opdorpadidHi Ta rpaMaTHYHi OMHUJIKH.

Beaxalo, 110 BHCIIOBIIEH] 3ayBaKeHHS He € BU3HAYAILHMMH i He 3MEHLIYIOTh
3arajibHy HayKOBY HOBHM3HY Ta nif)aKanHy 3HA4YKMMICTh pPe3yJIbTaTiB Ta HE BIUIMBAIOTh
Ha MO3WTHBHY OLIHKY AMcepTauiiHol po6oTH.

BucHOBOK nmpo aucepTauiiiny poGory.

BBaxato, mo auceprauiiina po6ora 3m00yBaya CTymeHs AOKTopa Qinocodii
baknana Jlenuca BitanifioBiua Ha TeMy «Onep)kaHHS MiKpO- Ta HAHOTEKCTYPOBaHHX
BOJOBIJIITOBXYIOYHX OpraHO-MiHEpPANbHUX IIOBEPXOHb» BHKOHaHa Ha BHCOKOMY
HayKOBOMY DpiBHi, He NOpyIIye NpPUHLHUIIB axkageMiqyHoi J0Opo4ecHOCTI Ta €
3aKIHYE€HHM HayKOBHMM [OCITiIDKEHHSIM, CYKYIHICTh TEOPETHMYHHX Ta NPAKTHYHHX
pe3yJIbTaTIiB SKOIO pO3B'A3y€ HAayKOBE 3aBJAHHA, L0 Ma€ iCTOTHE 3HAYeHHA MAJIA
ramy3si 3HaHb 16 «XimiuHa T1a Gioimkenepis». J[luceprauifina poborta 3a
aKTYaNnbHICTIO, MPAKTHYHOIO HiHHICTIO Ta HAYKOBOK HOBH3HOIO MOBHICTIO BiANOBiAa€e
BUMOraM 4YMHHOTrO 3aKOHOJABCTRa Ykpainn, mo nepenbadeni B n.6 — 9 «llopsaaxy
NPUCYIXKEHHs CTyneHs HOokTtopa ¢inocodii Ta ckacyBaHHs PpillleHHS pa3oBOi
CIMeLiali30BaHOl BYEHOI paad 3aKjagy BHILOI OCBITH, HAyKOBOi YCTAHOBH IIpO
NpUCYIKEHHA CTyNeHs AoKTopa ¢inocodiin, 3arBepmxenoro IlocranoBoro KabiHeTy
MinictpiB Ykpainu Bix 12 ciuns 2022 p. Ne 44.

3no6yBauy Bakman [lenuc BiTtaniifioBHd4 3aciyroBy€ Ha NPHCYDKEHHS CTYyIEHs

nokrtopa ¢inocodii B ramysi 3HaHb 16 «XiMiyHa Ta GioiHXeHepis» 3a CreLialbHICTIO
161 «XiMi4Hi TEXHOJIOTI] Ta iH)XXeHepia».

Peuensent
JloueHT kadenpu Gpizu4HOI XiMmii,
XIMiKO-TE€XHOJIOTTYHOrO aKyIbTeTy
HauioHanbHui TexHiUHMH yHiBepcUTET YKpainu
«KuiBcpkuil noniTexHiyHui iHcTUTYT iMeHi Irops Cikopcekoro»

K.T.H., JOLUEHT BiKTOpiﬂ BOPOBﬁOBA
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