BIAI'YK
o(iuifHOTO ONOHEHTa Ha AHCEPTALiiHY pobOoTy
CiBonanosa [1aBna Bononumuposuya
Ha TeMy «CTBOPEHHS BOJOBIIIITOBXYBAIbHUX OPraHO-MiHEPAILHUX TOKPHUTTIB 3
BUKOPUCTaHHAM HaHOYacTHUHOK Si0»»,

IpencTaBleHy Ha 3000yTTs cTyneHs 1oKkTopa (itocodil

B raiy3i 3Hanb 16 XiMidHa Ta GloimkeHepis
3a crenianbHicTiO 161 XiMiuHI TeXHOMOrIT Ta IHXXKeHepis

AKTyaJbHICTb TEMH AHCEepPTAaIIi.

BonoBinmToBXyBalibHI MOKPUTTS MOCINAIOTh YibHE MICIE cepell CY4YacHHX
MeTo/1iB O0poThOM 3 KOpo3i€ro, 0OMep3aHHsM Ta Ji€0 pi3HOMaHITHUX OakTepiid. He
IUBIISTYACH Ha YAMATy KITbKICTh 3allpONIOHOBAHMX Ha CHOTO/HI METOJIIB OJEPKaHHs
TaKHX [OKPUTTIB IlepeBakaroda iX OLIbIIicTh MOTpedye BHKOPHCTAHHS PiIKICHOTO
BY3bKOCTIEIIaTi30BaHOr0 00JamHaHHsd Ta MOJXKJIMBA I BIATBOPEHHS TIIBKH B
nabopatopHux yMmoBax. KpiM Toro, kKoxxHa okpema 3anada A7 BUpIIIEHHS SKOT
3aCTOCOBYIOTbCS BOJOBIAIITOBXYBaJlbHI MOKPUTTA Mae€ CBOI OCOOJIHMBOCTI, TOMY
TIOLIYK YHIBepCAILHOTO MaTepialy s BHKOHAHHS TAaKUX 3a/ay, i MpoCToro B IUIaHI
peaiizalii MeTOAy OXep)KaHHS IOKPUTTIB 3 MOro BHKOPHCTAHHAM € aKTyaJTbHOIO
3aJ1a4eto.

Hucepranis CiBomamoBa [I. B. mpucBsdeHa po3poOlli MeTOMIB OfepIKaHHs
BOJOBIIUITOBXYBAJIbHUX TMOKPHUTTIB 13 BHKOPHCTAHHSM HaHOPO3MIPHOTO HIOKCHIY
KpeMHito. 3a3HadeHWHd MaTepial € IIMPOKO PO3MOBCIOKEHHM Ha Halliil ImaHeTi,
JerkuM B Moaudikanii 3 MeTow HaJaHHS HOro dacTMHKaM notpibHoi dopmu i
po3MipiB Ta Oe3meyHWM s JAoBKULIA. Jleski i3 3ampoNOHOBaHWX METOIIB
ONep)KaHHA BOIOBIAIITOBXYBAIbHUX MOKPHUTTIB € 3araJibHONPHHHATHMH B
TakodapOoBiii NMPOMHCIOBOCTI 1 HE BHKIMKAIOTH NTOJATKOBUX TPYIHOINIB IIPH
HaHeceHHi. [Hmi 3>k MeTogW IIe He 3HaWIIM IIHPOKOTO 3acTOCYBaHHS B
TEXHONOTIUHIA cdepi, ale € MNepCcneKTUBHUMH 3 TOYKH 30py IX amanTamii s
ofepKaHHs T1IpodoOHNX MOBEPXOHE.

Ouinka oOrpyHTOBaHOCTI HAaYKOBHX  pe3y/bTaTiB Jaucepramii, ix
AOCTOBIPHOCTI TA HOBH3HH.

[IpencraBneni B aucepralnii HayKoOBi pe3yJbTaTH MalOTh CUJIBHY TEOPETUUHY
0a3y Ta MIOTBEPIKYIOTbCS pe3ylbTaTaMM eKCIIEPUMEHTIB, MPOBEICHUX B paMKax ii
BUKOHAHHSA. 30KpeMa Iie pe3yJbTaTH CKaHYKO40l eJIeKTPOHHOI MIKPOCKOIIiT,
BUMIpPIOBaHb CTaTMUYHOTO KyTa 3MOYYBaHHS, BHM3HAUeHHS IOBEpPXHEBOI eHepril
NOKPUTTIB Ta 1H(QpauepBOHOI CHEKTpocKomii. Yci nmepepaxoBaHi Ta BUKOPHUCTaHI B
pobOTI MeTOOW € 3aralbHONPUMHATMMH Ta CTaHIApTH30BaHMMH B HAYKOBIiH
CIIJIBHOTI, YMM 3a0e3MedyeThCs JOCTOBIPHICTh OTPHMAHUX Pe3yIbTaTiB.

HaykoBa HOBHM3Ha pe3ynbTaTiB IUCEPTALiHHOrO MOCHIIKEHHS TMOJsSrae B
HACTYIHOMY:




Briepiie BUSBIEHO 3aJIeXKHICTh MK MOJIIPHOIO XapaKTEPHCTHKOK PO3YMHHHKA
Ta Mopgouoriero HaHogacTHHOK Si0,, sKi OTpHUMYrOThCs B Xoai cuuTedy Ctobepa.
BceranoBneno, mo BBeneHHsS B peakiiifHy cHCTeMy PpO3YMHHHKIB 3 BHCOKHMMH
3Ha4YeHHsSMHM IIOJIIPHOI Ta AucrepciiiHol B3aemozil Hamae MOXKIIHMBICTH YTBOPEHHs
YaCTHHOK JI0KCUIY KpeMHito po3Mmipamu Bix 500 mo 1400 um.

Brepire BH3HaueHO MOKa3sHUKUM KPUTHYHOI KOHIEeHTpalii rizpodobizoBanoro
JMMETUJIAMXIOPCUIIAHOM HaHOPO3MIPHOTO MIOKCHAY KPEeMHII0 IS MOKPHUTTIB 3
CTHPOJI-aKpUIIOBOIO CHIBIOJIMEpY, amerarty OyTHpaTy LeNroJIo3d Ta CTHPOI
OyTUIMeTaKkpuiary, siki csararTh Bianosiano 6, 30 ta 50 mac. %.

BusnayeHo, 110  BHUKOPHCTaHHsS  JIMLIe  OOHOTO  rigpodobizoBaHOrO
HAHOPO3MIPHOTO MIOKCHIY KPEeMHiI0 B SKOCTI HAlOBHIOBAYa HENOCTATHBLO I
YTBOPEHHS 1€papxiuHOi CTPYKTYpH, KyTH 3MOYYBaHHS TaKUX MOKPUTTIB HA OCHOBI
CTHPONI-aKpUIIy Ta auerary OyTHpaTy LeIon103d cTaHoBuaTe 127 1 134°. Tlpu
BBEI€HHI [OJATKOBOIO MiHEpalbHOTO HANOBHIOBaYa Ha MOBEPXHI IMOKPHUTTS
CTBOPIOETBCS l€papxidHa CTPYKTypa, 3a paXyHOK YOro BJA€ThCS IIIBUIIMTH
rigpodobricTe 10 160° mpH BUKOPHUCTaHHI CTHPOJ OYTHIMETAKpHIATY B SKOCTI
IUTIBKOYTBOPIOBaYa.

Brepiue Baanocs onepKatyd BOAOBIALITOBXYHOUE TTOKPHTTS IIUISIXOM TTO€THAHHS
nonepeiHbo OAepXkKaHOI METONOM Ja3epHoi abmslii MIKpOCTPYKTYpH Ha MOBEPXHI
AHONOBAHOIO OKCHUJly QIIOMIHII0O 3 HaHOCTPYKTYpPOIO, OTPHMAaHOK BHACIHIIOK
BBEJI€HHS J110KCUIY KPEMHIIO.

Omxe, B auceprauiiinii poboTi MocraBieHe HayKOBe 3aBIAHHsS BHUKOHAHO
MOBHICTIO, 3100yBad IOBHOIO MipOIO OBOJIOIB METOI0JIOTIEH0 HAYKOBOI AiSITBHOCTI.

Ouninka 3MmicTy AucepTamii, if 3aBeplleHicThL Ta JOTPUMAHHS NPHHUIMIIB
akageMi4Hoi 100poYecHOCTI.

3a cBOIM 3MiCTOM AmcepTamiitHa podoTa 3100yBaua Cisonanosa I1. B. mosHicTO
BinnoBigae CtanaapTy BHINOI OCBiTH 3i cmemianbHOCTi 161 «Ximiuni Texnosoril Ta
IH’KEHepis» Ta HalpsIMKaM JIOCIiPKeHb BIAMOBIIHO 10 OCBITHBOI IIporpaMu « XiMiuHi
TeXHOJIOT1 Ta IH)KeHepis».

HucepTaniiina poboTa € 3aBepIIeHOK HAYKOBOK TMpalerd 1 CBIAYUTHL IIpo
HasIBHICTh 0Cco0HUCTOrO BHECKY  3100yBaua Yy  HayKOBHi Hanpsm
BOJIOBIIITOBXYBAJIbHUX IIOKPUTTIB Ha OCHOBI OpraHiYHMX Ta HEOPraHiYHWX
PEYOBHH.

PosrmsiHyBIM  3BIT NOMIOHOCTI 3a pe3yibTaTaMH IEPeBIPKH TUCepTalifHOi
pobOTH Ha TEKCTOBI CIIBNAAiHHS, MOXHa 3pOOMTH BUCHOBOK, IO IHCepTalliiiHa
potora CiBonanoa [laBna BomogumupoBwua € pe3yIbTaTOM CaMOCTIMHHX
JIOCHIIKeHb 3100yBauya 1 He MICTUTh eleMeHTIB danbcudikaimii, KOMITIIAILIL,
¢dabpuxanii, nuariaty Ta 3ano3uyeHb. BukopucraHi ijiel, pe3yabTaTd i TEKCTH iHIIHX
aBTOPIB MalOTh HAJTIEXKHI MOCHJIAHHSA Ha BiIMOBIIHE [HKEPEIIO.




MoBa Ta cTH/Ib BHK/IAIEHHS Pe3y/bTaTIiB

Hucepraniiina poboTa HanMcaHa yKpaiHCbKOIO MOBOIO. B poboTi mpeacrasieHi
HAyKOB1 pe3yJbTaTH Ta IIOJIOKEHHS, LI0 TIONal0ThCA aBTOPOM s MyOmidHOro
3aXUCcTy. PoboTa € 1IIKOM 3aBepIIeHO0I0 HayKOBOIO Mpalero Ta JEMOHCTPYE BUCOKHIA
0ocoOHMCTUIl BHECOK AMcepTaHTa. 3100yBavyeM IIpW HaMWCAHHI OYB BHKOPHUCTaHHMH
HAyKOBO-TEXHIYHMI CTUJIb MOBJEHHS 3 BHKOPHCTaHHSM BEJIHKOT KiJILKOCTI
3araJbHONPHIHATHX B HAYKOBOMY CepeloBUUIl TepMiHiB. PoboTa MiCTUTh KOHKpETHI
BHUCHOBKH, SIKI pO3KPHBAIOTh OCHOBHI Pe3yJbTaTH JOCIIKEHHS.

Jlmcepralis cKknagaeTbes 3 BCTYNY, II'STH PO3ALTIB, BHCHOBKIB Ta CIIHCKY
niTepatypu. 3aransHuit oocsr auceprauii 151 cropinka.

Y BeTym pO3KPUTO aKTyalbHICTh 00PaHOT TeMHU JOCIiAKEeHHS, CHOPMYILOBAHO
METy Ta IOCTaBJIEHI OCHOBHI 3ajadi poOoTu, mepepaxoBaHi BHKOPHCTaHHI B XOi
JOCIIJUKeHHsS MEeTOIM, BHCBIT/IeHAa HayKoBa HOBM3Ha Ta TIpaKTH4YHA IiHHICTbH
OJepKaHUX pe3yJIbTaTiB.

Ilepimuii po3aia IpUCBIYSHUH TITepaTypPHOMY OTJISUTY 3a TEMOIO JOCIIIKEHHS,
SKAH BKIIOYa€ oONMC (I3MYHMX SBHII, II0 JieXKaTb B OCHOBI  Ipolecy
BOJOBINIITOBXYBaHHSA, Ilepellik aKTyalbHHX 3a/ad, [0 CTaBIATbCA Mepes
MOKPUTTSMHM 3 TaKMMH BIACTUBOCTSIMHU, Ta 3aIIPOIIOHOBAHUX METOMIB TX OTPHMAHHSI.
OmvH migpo3din Lie€l YacTHHM OMcepTalil MpUCBSYEHUH 3’SCYBaHHIO 3ajeXHOCTeil
pPO3MIpIB UYacCTMHOK [IOKCHAY KpeMHII0 BiI YyMOB TWpPOBEIEHHS Mpoiecy IX
OTpPUMAaHHSI.

B apyromy po3nini HagaHO BHYEpIHY XapaKTEPUCTHKY BHKOPHUCTAHUM B XOJIi
OOCTIIKEeHHS MaTepiajaM Ta MeTOJIaM.

Tpertiii po3ain MICTUTH iHQOpMaNLi0 IIOAO0 3aJeKHOCTI GOPMH Ta PO3MIpiB
HAaHOYACTHHOK MIOKCHAY KpPeMHII0, OTpHMaHux cuHTe3oM Crtobepa Bim MONSpHOCTI
BUKOPDUCTAaHUX B ILbOMY CHHTE31 pO3YMHHMKIB. 3’SCOBAaHO, L0 BUKOPHUCTAHHSI
PO3UMHHUKIB 3 BACOKMMH MMOKa3HUKaMHM MOJIAPHOI Ta NUCIIEPCiiHOT B3aEMOii CripHsie
30UIBIIEHHIO PO3MIpIB OTPUMAaHMX HaHOYAaCTHHOK Si0,, a BBeJEHHS DPEaKTHBIB 3
NepeBakalouol0 BOJHEBOIO B3a€MOIEI0 TO3BOJSE 3MEHINYBAaTH PO3MIp  IHX
YaCTHUHOK.

B po3aisi 4oTHPH HaBEAEHO pe3yJbTaTH J0CHIKEHH KPUTHYHOT KOHIIeHTpallil
HaIlOBHIOBaYa I BOJOBIAIITOBXYHOYMX MOKPUTTIB HA OCHOBI CTHPOJI-AKPUIOBOIO
CIIBIOJIMEpY Ta aueTaTy OyTupary uemono3u. HamoBHIOBaueM B IIMX TOKPHTTAX
OyB HaHOPO3MipHHUH rimpodo0i3oBaHMil HIOKCHA KpeMHiFO. 3HAUeHHS KPHTUYHOT
KOHLeHTpauli cTaHoBIATh 6 Ta 30 Mac.% U181 KOKHOTO 3 IITIBKOYTBOPIOBAYiB
BIAMOBIAHO. OKpeMo OIUCaHUi eTal CTBOPEHHsS TMOKPHUTTIB 3 i€papXidyHOo
CTPYKTYpPOIO 3a pPaxyHOK BBeIEeHHS J0JaTKOBOI'O MiHepalbHOro HAaNOBHIOBaYa, a
camMe MeNneHoi Kpe#nu, B sKHMX Iedl HaloBHIOBAY BIJINOBiNAB 3a CTBOPEHHS
MIKPOCTPYKTYPHY Ha IOBEpPXHI, a YaCTHHKH TIOKCHAY KPEeMHII0 — 3a HaHOpiBeHb. KyT
3MOYYBaHHS TaKMX MOKPUTTIB csirae 160°.




Y m’atomy po3Iial IOPeacTaBlieHO pe3yJbTaTH OJepyKaHHS IOKPHTTIB 3
lepapXiyHOIO CTPYKTYPOKO iHIIIMM METOJIOM: MiKPOCTPYKTYpa B HUX yTBOPIOBajacs 3a
paxyHOK Ja3epHoi aOnsuii aHoJ0BaHOTO AalIOMIHIIO, a HaHOpIBEHb — LIIAXOM
HaroBHeHHA riapogobizoBanuM SiO;. KyT 3MouyBaHHS TaKMX MOKPUTTIB CTAHOBUTH
145°.

Hucepraniiina pobota odopmieHa BIINOBiAHO 10 BUMor Hakazy MOH Vkpainu
Big 12 ciuns 2017 p. Ne 40 «I1po 3aTBepakeHHst BUMOT 10 0OPMIIEHHS JUCEPTALii».

OnpuiogHeHHs pe3y IbTaTiB AHcepTaUiiiHOT podoTH

HaykoBi pesyibraTu nucepTauii BHcBiTIEHI y 9 HaykoBuX myOikamiax
3no0yBayva, cepell AKMX: 3 CTaTTl y HAyKOBUX BHIAHHSX, BKIIOYEHHX Ha JIaTy
onyOniKyBaHHA OO TepeliKy HayKoBHX (paxoBMX BHMIaHb YKpaiHW; 3 CTaTTi y
NepioIMYHUX HAYKOBUX BUIAHHSAX, MPOIHIeKCOBaHMX y Oa3ax nanux Web of Science
Core Collection Ta Scopus, 3 skux 2 cTarTi y BHIAHHSX, BiIHECEHHX 10 APYroro
kBaptuio (Q2) sBianmosigHo o kiacugikanii SClmago Journal and Country Rank
abo Journal Citation Reports. Takox pesynbratu guceprauii Oynu anpobosani Ha 3
HaYKOBHX (aXxOBUX KOH(EPEHILIAX.

Omny6iikoBaHi HaykoBi mpami 3100yBaua XapakTepHU3YIOTECA BHCOKHM
HayKOBUM piBHeM. Pe3ynbTaTu amceprauii MOBHICTIO BHCBITIEHI B OmyOIiKOBaHUX
CTaTTAX, Kl BIANOBITAIOTH MPUHIHIAM aKajaeMiuHol 1o0podecHocTi. TakuM 4HHOM,
HayKOBl pe3yJbTaTH OIMCAaHI B AMCEpTaliiHI poOOTI MOBHICTIO BHCBITIIEHI Y
HayKOBHX ITyOIiKaIisgax 3qo00yBaya.

Henouiku Ta 3ayBaskeHHs 10 AHcepTalifiHOT po6oTH.

1. B posmint 3 ans mposeneHHs cuHTe3y Ctobepa Oyino CTBOpeHO I’STh map
PO3YMHHHUKIB 31 CIUPTOM, B HOTUPbHOX 13 HUX OyB BUKOPHCTAaHHH 1300y TaHOI,
1 TINBKK B OfHIH, 3 OyTunaneTaToMm, - izonponanoi. YuM 3yMOBIEHHH came
TaKWif HeCTaHIapTHUH Miadip peareHTiB?

2. B 4yerBepTOoMy po3ainl mpeAcTaBieHl rpadikd 3MIHH TaKoro mapamerpy
MOKPUTTIB SIK IIOBEpPXHEBa eHeprii. 3a3HaueHo, IO BOHA BH3HAvamacs
metonoMm OyeHca-BeHaTa, KMH € ABOKOMIIOHEHTHUM. JlouinbHime Oyio 6
BUKODUCTaTH TPHUKOMIIOHEHTHI MOJeNi PO3paxyHKY IOBEpPXHEBOi eHeprii,
OCKIJIbKY BOHH € O17bII TOYHHUMHU.

3. B pozaini 5.2 ob6poOka OTpUMaHHX MOBEPXOHb BHKOHYyBalacs  psIOM
MoaM(DiKaTOpIB, ajle cepel HUX HeMa€ BHUKOPHUCTAHOTO Ha IHINHX eTamax
pobotu rigpodobizoBanoro aiokcury Kpemuito Aerosil R972. Bapro 6ymo 6
IIPOBECTH CEPII0 AHAIOTIYHUX EKCHEepUMEHTIB 3 UM MOIH(IKaTOpOM s
TIOPIBHSHHS HOTO e()eKTUBHOCTI 3 IHIIIUMH.

4. B po3nini 3 KOHUEHTpalis pO3YMHHHKIB B OiHApHHUX CHUCTeMax 31 CIIHPTOM
ckiagae 25, 33, 66, 75 ta 100 mac.%. Jlng cucTteM 3 KCHJIOJIOM HaBeIeHi
3aJIe)KHOCTI TUIBKM 3 KOHIEHTpauisMu ocTaHHboro 25, 33 ta 66 mac.%.




He3po3yMinuM IUIIa€eThCs BIACYTHICTH OMMCY CHCTEM 3 KOHIIEHTpaUisMu 75
Ta 100 mac.% uporo po3dyuHHHKA.
5. BincyTHiii onuc MeTOdy BM3HAUeHHS TMOBEpPXHEeBOI eHepril 3icMaHa, sKHii
3aCTOCOBYBABCS 10 IIOKPUTTIB, OMUCAHUX B I ITOMY PO3JILTI.
6. V TekcTi quceprauiiinol poboTH NpucyTHI He3Ha4Hi opdorpadivuHi TOMUIKH.
Beaxalo, 1110 BHCJIOBJEHI 3ayBa)kKeHHS HE € BHU3HAYAJIbHUMH 1 HE 3MEHIIYIOTh
3arallbHy HayKOBY HOBHM3HY Ta IPAaKTUYHY 3HAUMUMICTh pPe3yJbTaTiB Ta He BIUTHBAIOTH
Ha MO3UTUBHY OIIHKY JAHCePTaLliifHOT poOOoTH.

BucHoBok npo auceprauiiiHy po6oTy

Bpaxaro, mo nucepraniiiHa pobora 3mo0yBaua crymeHs aokrtopa ¢imocodil
Cionanosa [laBna BonogumupoBuda Ha TeMy « CTBOpEHHS BOJOBIAIITOBXYBAILHHX
OpraHo-MiHepalbHHX MOKPHUTTIB 3 BHKOPUCTAHHSAM HaHOYacTHHOK SiO;» BHKOHAHA
Ha BUCOKOMY HayKOBOMY piBHI, He MOPYIIY€ MPUHLMIIIB aKaJaeMidHOl 10OpOYECHOCTI
Ta € 3aKIHYeHUM HAYKOBUM [OCIIDKEHHSIM, CYKYTHICTh TEOPETHYHUX Ta MPAKTHUHKX
pe3yNbTaTiB SKOrO PO3B'S3y€ HAyKOBE 3aBJaHHs, IO Ma€ ICTOTHE 3HAYEeHHS IS
raimysi 3Haib 16 — «XimiuHa Ta OioiHKeHepisD».

Hucepraniiina poboTta 3a aKTyaJbHICTIO, MPAKTUYHOO IIHHICTIO Ta HAYKOBOIO
HOBH3HOIO IIOBHICTIO BINNOBiZae BHMOTaM YHMHHOTO 3aKOHOIABCTBA YKpaiHH, II0
nepenbaveni B 1.6-9 «llopsaky npucymKeHHS cTynmeHs noktopa ¢imocodii Ta
CKacyBaHHS pILIEHHs pa30Boi CIleliali30BaHOl BYEHOT pajy 3aKiaay BHINOI OCBITH,
HAyKOBOI YCTAHOBHU PO NPUCYIKEHHS CTYIIeHs T0KTopa (inocodii», 3aTBepaKkeHOT0
[ToctanoBoro Kabinety MinicTpiB Yipainu Big 12 ciuns 2022 p. No 44,

3no6ysauy Cisonanos [laeio BonoaumupoBuy 3aciyroBy€ Ha MPUCYIKEHHS
CTymneHsa AokTopa ¢inocodii B ramysi 3HaHb 16 «XimiuHa Ta OioiHkKeHepis» 3a
cnenianbHICTIO 161 «XiMiuHI TeXHOJIOTIT Ta IHKEHEPis».

Odiunilinnii onoHeHT:
JoueHT kadeapu ToBapo3HABCTBA Ta MHTHOI CIIPaBH,

dakynbTeTy TOPriBiii Ta MAapKETUHTY,
Jlep:KaBHOTO TOPTrOBEIbHO-eKOHOMIYHOTO YHIBEPCUTETY

Bonogumup KOMAXA
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