BIAT YK
odiuifiHoro onoHeHTa Ha AUcepTaliiiHy poboTy

Kypunenxka Bixtopa Ceprifiosuua
Ha TeMy «OTpumaHHs ajcopOniitHo-(¢$oTo)KaTaniTHIHUX Ta MeMOpaHHNX MaTepianis
Ha OCHOBI aJTIOMOCHJIIKATIBY,
IIOJIaHy Ha 3100yTT4 CTyNeHs AOKTopa dinocodii
_ y raiysi 3HaHb 16 Ximiusa Ta OioiHXKeHepis
32 cremaneHicTIo 161 — XiMiuni TeXHONIOTIT Ta IHXKeHepis

AKTYaJILHICTE TEMH JHCEPTALII. : .
Juceptaniiina po6oTa rnpucBAYeHa CTBOPEHHIO (YHKLIOHANBHHUX afcopOuiiHmx,
(boTo)kaTaniTuuHUX Ta MeMOpaHHHMX  MarepialiB Ha OCHOBI  HPHPOJHHX

amOMOCHIKATIB YKp&fHCBKOF O MMOXOXKCHHA, IHO € aKTyaldbHHM 3aBJaHHAM C}"-I&CHOT

XIMI9HOI T€XHOJOTIl. ¥ KOHTEKCTI 3POCTAIOUHX €KOJOTIYHNX BMKIMKIB, OB A3aHUX i3
3a0pydHEHHAM BOJHOIO Cepe/IOBHIIA Ta HEOOXINHICTIO YTWIi3ailii HOJIMEePHUX
BIIXO/IB, po3pobka eheKTUBHUX COPOEHTIB, pOTOKATaN3aTOPIB i KaTanizaTopis Ha 6asi
 JOCTYNHOI IHIPHPORAHOI CHPOBUHM € aKTyaJbHUM Ta MEepPCIEKTHBHUM HAIIPIMOM
JocnimkeHb. JloMaTKOBY 3HAYYINICTh TEMH 3YMOBJIOE NOCIDKEHHS TexHonorid 3D-
ApyKy And (opMyBaHHS KepaMidHUX MaTpullb, [0 BIJIKPUBa€E HOBI MEpPCNEKTUBU Y
CTBOPEHHI MeMOpaHHHX MaTepialiB CKIaIHol reome’rpn HAa OCHOBL IIPUPOJHUX
AFOMOCHITIKATIB.

Ouinka  oOFpyHTOBAHOCTI  HAYKOBHX  pe3yJbTATIB  Adcepranil, IiX
AOCTOBIPHOCTI T2 HOBH3HH.

HaykoBa HOBH3HA pe3ynbTaTiB JUCEPTALIMHOIO JOCHIMKEHHS IOJNATAc B
HACTYITHOMY:

BeranoBneHo, M0 KHUCIOTHE aKTUBYBaHHS YKPAlHCBKMX IEONTY Ta OEHTOHITY
OJHOYacHO 3a0e3nedye PO3BHHEHHS IMTOMOI IUIOW( NMOBEPXHi, il NPOTOHYBaHHS Ta
CTBOPCHHS BHACHIJOK LBOTO KHUCIOTHO-OCHOBHMX AKTHBHHUX LEHTPIB, L0 CYTTEBRO
miABUINYE aiacopOuiiHy Ta karaniTHuHy. JloBeaeHO, UI0 CHHTe3 (BOTOKATATITUYHUX
CHCTEM Ha OCHOBI IIPHPOJHHAX YKPATHCBKUX aioMocHiKaTiB Ta Ti0; € mepCrieKTUBHUM
cnocoboM  OTpMMaHHA  BITYM3HAHHX HH3BKOBapTICHUX (OTOKATANi3aTOPIB, SKi
KOHKYPEHTOCTIPOMOXKHI MOPIBHAHO i3 9ucTO0 (aszoro THTaHy(lV) oxcuny 3a paxyHOK
YTBOpEHHs cHelidiYHOI BTOPHHHOI MOPUCTO! CTPYKTypu. BuspieHo, wo NoeqHAHHA
KHCIIOTHOTO aKTUBYBaHHS Ta MOJH(IKYBaHHA MPUPOAHOTLO LEONiTY OKCHAAMH
KOOaNbTy T4 HIKENIO Ja€ 3MOTy OHep)KaTd BUCOKOAKTHUBHI KaTallizaTopy IepepoOKH
NOJICTHPOILY METOOM KPEKiHry, 110 MOB’S3aHO 3 MOCHJEHHSM BIUIUBY NPOTOHYBAaHHS
MOBEPXHI LEONITY Ha KaTalTHYHY aKTHBHICTh OKCHIIB NepeXigHuX MeTaniB. Buepie
MOKA3aHO MOXIMBICTh BUKOPHCTAHHA MPUPOJHOTO KAOIIHY YKPalHCHKOIO POFOBHIIA




JNd CTBOpPEHHS CYCHEeH31H, 1o 34aTHI jgo ¢ortonmoaiMepusauii 1 3D apyky merogom
DLP. Bcranosneno, 1o ANS NPUTOTYBaHHS CycNeH3il Ha OCHOBL (poTONONIMEPHOI
cmomu High Speed Resin v2 nHeoOxizhwa mnomepedHs Ttepmoobpolka NTpPUpPOIHOTO
Kaoniny 3a 500 °C.

[TpaxTH4Ha 3HAYYLIICTH pPe3YJbTATIB JOCHIIKEHHS TOJIATae Yy MOXIHBOCTI
3aCTOCYBAHHSA OJIepKaHUX (YHKIIOHANBHUX MaTepialiB y Mpolecax OYUINCHHS BOAK
Bin GTOpHAIB, (POTOKATANITHYHOIrO PYHHYBaHHS OPraHiYHMX 3a0pyHHIOBadiB Ta
nepepoOku noaiMepHux Bigxomis. Katamizatop Zeo-0+Co(Q/Zeo-1 6yino BUDpoOyBaHO
B YMOBax IBOCTamlfHOlI CXeMHM KpekiHTy noinicTuposy Ha Oasi TOB «HBIC
«CIHEKOTEZX». o _ _

HaykoBi focmimxenns Oyian BHKOHaHiI 3706yBadeM Ha Kadempi TexXHOMOTiH
HEOpPraHIYHUX pCUOBWH, BOIOOYMUILNEHHN Ta 3aralibHOI  XIMIYHOI  TEXHOJOTII
KIIl im. Irops Cixkopcpkoro B pamMkax podotu «HOBITHI CeNeKTUBHI 1HIUKATOPHI
CHCTEMHM JUI1 OHIHKM CTaHy MOPCBKOTO JOBKULIA  YkpaiHm»  {epxaBuuii
peectpauiiiauii Homep 0124U001100, mata peectpaunii 28.01.2024) Tta mnpoexty
«HaykoBi OCHOBM CHHTe3y HOBITHIX KepaMidHUX MeMOpaH i3 3aCTOCYBaHHAM
TexHonorii 3D nppyky» (peecrpauifinuii Homep npoekty 2023.03/0178 B pamkax
xorkypcy 2023.03 «IlepenoBa nayka Ykpainm») ni KepiBHUUTBOM npodecopa, A.T.H.
Houuosoi Tetsssn AHATONITBHU Ta AOLEHTA, K.T.H., SIHymerpcbkoi Onenu IBaHiBHA.

- Omxe, B gucepraniiigiii po®OTI MOCTaBIeHE HAYKOBE 3aBJaHHSA 3 OTPUMAHHA
(YHKLiOHaNBHUX MaTepiajilB HA OCHOBL MNPUPOJHUX  ANMOMOCIIIKATIB IS
aacopOLiffHOTO, KaTaNiTHYHOro, (OTOKATAIITHYHOTO Ta MEeMOPAHHOTO 3aCTOCYBAHHS
- BUKOHAHO TOBHICTIO, 31106y13aq MNOBHOK MIpPOK) OBOJONIB METONOJIOTIEH HayKOBm

JIIHJIBHOCTI ' o ' '

Ouniunka 3MlCTy mlcep'rami, i 33BepllleHlCTb Ta no*rpnmauun l'lplll-ll].l'll'llB
aKageMivaHol ﬂOﬁpD‘lECHOCTI.

3a ¢BOIM 3MICTOM AucepTaliifHa pobota 3g00yBaua Kypunenka B.C. nmoeHicTIO
BiamoBigae CraHpapTy BUINOI OCBITH 3i cmemiansHocti 161 «XimivHi TexHomoril Ta
ImKeHepisH» Ta HaNpIMKaM ,I[OCJII,I[}I{GHL BIJIIOBIZHO O OCBITHLOI IporpaMu «XiMidHi
TEXHOJIOTIL Ta 1HXKEeHePisd». ' :

Hucepramiitna poGota € 3aBepmeHom HAYKOBOK TMpaner i CBIAYUTE PO

HasBHICTD OCOOHMCTOrO BHecky 3X0o0yBaya y  HAyKOBHM Hal'[pHM po3podku
(bYHKLIOHATBHUX MaTepialliB Ha OCHOBI alIOMOCHIIIKATIB. : .

Po3rnsHyBHIN 3BiT IOAIOHOCTI 32 pe3yNIbTaTaMH nepeBipKy gucepTauiiinol p060m
Ha TeKCTOBI CHiBMALiHHA, MOXHA 3pOOHUTH BHMCHOBOK, WO pHceptauiliHa pobora
Kypunenka Bikropa CepriiioBnya € pe3ynsTaToM CaMOCTIHHUX JOCHiAXKeHb 3000yBaya
1 He MICTUTh eleMeHTIB Oanscudikarii, xomminamii, ¢adpuxamii, miariaty Ta
3am03MYeHb. BUKopHCTaHi imel, pe3ynbraTd i TeKCTH 1HILUX aBTOplB MaIOTh HaJIEXKHI
TIOCUNaHHS Ha anomm{e JOKEPeo.

P




MoBa Ta CTH/Ib BUKJIAIEHHS Pe3y/bTaTiB

Juceprariiitna pobota HanucaHa yKpaiHChKOI MOBOIO.

[Tomanwii Matepian BHUPI3HIETHCS JIOTIYHOIO IOCTIIOBHICTIO, WYITKICTIO Ta
JoctynHicTio Bukiamy. CTHIIB MOBJIEHHS JucepTalii HayKOBO OOIPYHTOBAaHHMN 13
3aCTOCYBaHHSAM Cy4YacHOi TEPMIiHOJOTII, IO BiANOBIA€ YCTAJEHUM CTaHIApTaM Yy
rajgysi XiMi9HAX TEXHOJIOTIH Ta imkeHepil. JlucepTaHT qeMOHCTpYy€e rIUOOKe PO3yMIHHS
TEMATHKU JOCIIDKEHHS 1 TI0J1a€ pe3ysIbTaTh 3p03yMLIIO Ta YiTKO.

Jlucepraiisi CKIIanaeThesi 31 BCTYIy, 5 pO3iJiB, BUCHOBKIB, CITUCKY JIiTEpaTypy Ta
JofatkiB. 3aransHuil obcsar gucepramnii 208 cTopiHOK.

V BcTymi oOTpyHTOBaHO aKTyalbHICTh TEMHU AOCIHIJPKEHHS, cHOPMYIbOBAHO METY,
3aBJaHHsA, 00’€ekT 1 npeaMer poboru. HareneHo orisa HayKOBUX JOCATHEHB Yy cdepi
BUKOPUCTAHHS MIPUPOTHUX AJTFOMOCHIIIKATIB JJIsl €KOJIOTIYHHX 3acToCcyBaHb. BusHaueHo
HAyKOBY HOBM3HY ¥ MpakTHMYHE 3HAYEHHS OTPUMaHUX pe3yJbTaTiB, a TaKOXK HaJaHO
BIIOMOCTI IIpo ampoOariiro, myOmikamili 3a TemMolo jucepranii # BIPOBaPKEHHS
pe3ysbTaTiB y BUPOOHUYHIA I HABYAIBHUM ITPOLIECH.

VYV nmepmiomy poO3IUTi TOJAHO KPUTHYHHUHA OIJISA JITEparTypd, IIPUCBSIYEHOL
BUKOPUCTAHHIO MPUPOIHUX i MOAM(IKOBAHUX ATFOMOCUIIIKATIB JIJIsl BUITy4YEHHS (TOpY 3
BOJIHUX PO3UMHIB, a TAKOXXK CTBOPEHHIO (DOTOKATaII3aTOPIB Ta KaTali3aToOpiB Ha IXHIN
OCHOBi. PO3IJISTHYTO OCHOBHI THIXOMU JIO aKTUBYBaHHS Ta Moaudikailii ueouirty i
OCHTOHITY, OIIIHEHO MEPCHEeKTUBU iX 3aCTOCYBaHHS SK MaTpHllb UL 1MMOOLmi3arii
nonantiB (TiOz, CoO, NiO). Oxpemy yBary NpHAITEHO NOpoOIeMaTHIll ITipPoizy
TOJICTUPOITYy 3 BUKOPHUCTAHHSM KATATITUYHO AKTUBHUX HOCIIB, @ TaKOX CyYacHHUM
HOCATHEHHSIM y cdepi hopMyBaHHS MOPUCTUX KEPaAMiYHUX CTPYKTYP AJISI MEMOpPaHHUX
3aCTOCYBaHb MeTOIOM 3D-IpyKy.

VY npyromy po3iisii MpeACcTaBIeHO eKCIePUMEHTANbHI MIAXOIU 10 KUCIOTHOTO
aKTUBYBAaHHs IPUPOJHUX QIIOMOCHIIKATIB Ta iX MoAM(IKaIil OKCHAaMHM MeTaliB.
JleTaapHO ONMUCAHO METONWKU NMPHUTOTYBAHHS 3pa3KiB, 30KpeMa, YMOBH iX CYIIIHHA Ta
Hpo’KapioBaHHs. BUCBITIIEHO 3acTOCOBaHI MeToau (i3UKO-XIMIUHOI XapaKTepu3alil:
pentrenodazosuii ananiz (XRD), inppauepsony cnekrpockomnito (FTIR), ckanyBallbHY
eNneKTpoHHy Mikpockomito (SEM), BumiproBanHs muromoi 1omi mnosepxHi (BET),
aHayi3 pO3MOJLTY PpO3MipiB TOp, Bicko3mMeTpito. OKpeMo MOJaHO METOJUKY
IPUTOTYBaHHS (POTOIMOTIMEPHUX CYCIIeH31i Ha OCHOBI MPUPOJHOI0 KAOJIHY, BKIIOYHO 3
OLIIHKOIO 1X PEOJIOTTYHHMX BIIaCTUBOCTEN Juls 3acTocyBaHHs B DLP 3D-npyky.

VY TperhoMy pO3iJii MPENCTAaBIEHO pe3yJbTaTH AOCHIKeHb (i3UKO-XIMIYHUX
BJIACTHBOCTEH Ta eeKTUBHOCTI MPUPOJHUX 1 MOAU(DIKOBAHUX AITFOMOCHIIIKATIB.

VY migpo3mimi 3.1 BkazaHo, IO KHCIOTHa 00poOKa NPUPOJHHMX LEONITY Ta
OEHTOHITY CIpHs€ 3MEHIIIEHHIO BMicTy OanacTHUX (a3 1 CyNpOBOKYETHCS 3pOCTaHHAM
IIUTOMOI TUTOIII MOBEPXHI BHACIIIOK PO3BUTKY MIKpO- Ta ME3OMOPHUCTOI CTPYKTYPH.
Opnepxani 3minu nigreepxkero merofgamMu POA, JITA/TT'A Ta HU3BKOTEMIIEPATYPHOI
azicop6iiii/necop6rii azory. Bu3HaueHO, 1O KMCIOTHE AKTHBYBAHHS TAaKOX 3MIHIOE



KUCIIOTHO-OCHOBHI XapaKTEePUCTUKU, 30KpeMa 3yMOBIIOE IIPOTOHYBAaHHS IOBEPXHI Ta
MIJBUIICHHS KINBKOCTI KHCIOTHMX LEHTPIB, INO Y3TOMKYEThCA 3 pe3yibTaTaMu
po3paxyHKiB GyHKIiT kuciaotHocTi Hy. 3a pesynbratamu afcopOIidHUX HOCHIIKEHb
BCTaHOBJICHO, IO IIPOLIEC BWIYYCHHS 10HIB (TOpYy Kpalle OIMCYEThCS MOZEILIIO
Barenmapa—Jlenrmiopa, i HalOINBIIHKA CTYIIHb BUIyYEHHS 10HIB (TOPY J1OCSTAETHCS B
KHCJIOMY CepeIOBUIIIL.

Y migposxini 3.2 mnpoaHanizoBaHO (POTOKATAIITUYHY aKTHBHICTB 3pa3KiB,
moaudixoBanux tutany(IV) oxcugom. Ilokazano, mo Beemenss 10 % TiO, no ckinany
AFOMOCWITIKATHOT ~ MaTpuIli  3abe3nedye  eQeKTHMBHE BHIAJEHHS  OpraHidHUX
3a0pynHIOBa4iB. 30KpeMa BCTAHOBIIEHO, 110 3pa3ky 110,/Zeo-1 npuTamanHa HalBUIIA
aKTUBHICTB: CTYIiHb ()OTOKATANITUYHOTO BUIAJIEHHSI KOHro 4epBoHoro micis 30 xB
OIPOMIHEHHsI CTAHOBUTH 74 %, TOAI SK IMOBHE 3HEOApBIEHHS METHJIEHOBOI'O CHHHOI'O
JOCATAETHCS IEPEBAXKHO 32 PaXyHOK aJCOpOIIii.

YV minposmiii 3.3 HaBeaeHO pe3ybTATHU JOCITIIKEHHS KaTaJliTHYHOI aKTUBHOCTI
3pas3kiB, mMomudikoBanmx okcumamu Co ta Ni, y mpoueci mHipoisy OJICTHPOIY.
BcranoBneno, mo 3actocyBanHs karamizaropiB CoO/Zeo-1 ta NiO/Zeo-1 y pexumi
OJTHOCTaAIMHOTO Tipomisy 3abe3nedye Buxix pigkol ¢pakuii moxHan 62 % Ta
CeJIEKTHBHICTh 3a cTUposioM moHan 60 %. HaiiBumy cenextuBHicTh A0 cTrpoiy (81,9
%) MOCSTHYTO IIPW BUKOPHUCTaHHI NBOCTaiiftHOI cxemu 3a ydacti Zeo-0 ta CoO/Zeo-1,
IO TiATBEPKYE MOMUIBHICTH IXHBOIO 3aCTOCYBaHHS B TapreTOBAaHOMY OTpPUMAaHHI
CTHPOJLY 3 ITOJIMEPHUX BIJIXOJIB.

Y migpo3mini 3.4 J0BeleHO NPUIATHICTh IIPUPOJIHUX aFOMOCHIIKATIB 10
(¢opMyBaHHS KepaMIYHUX MaTpHIlb METOJOM Cyxoro mpecyBaHHs Ta 3D-apyky
merogom DLP. 3aranpHa MOpPUCTICTH OAEp)KaHUX 3pasKiB CTaHOBUTH 27,9-43,6 %.
3acTocyBaHHsl (DOTOIONIMEPHUX CyCIeH31ii Ha OCHOBI Tepmoobpobaenoro 3a 500 °C
KaoJliHy MHajlo 3MOry c(OpMyBaTH «3eleHi Tila» 13 3aJaHOl0 TeOMETPIEr Ta
IPUMHITHOIO MeXaHI9HOIO cTabinpHicTI0. HanpykoBaHi 3pa3ku IiCis CIIKaAHHS MOXXYTh
OyTu BUKOpHCTaHI SK HOCII s QyHKUioOHATBHUX a3 y MeMOpaHHHX abo
(hoTOKATANITUYHUX IIpoLecax.

Y derBepTOMYy pO3ALTI IMOAAHO OIMC PO3POOJIEHOI TEXHOJOTIYHOI CXEeMH
OTpUMaHHA (YHKUIOHAIBHMX MaTepialiB Ha OCHOBI IPUPOXHOrO  IIEOJITY.
[TpopaxoBaHo MaTepialpHUI OanaHc, IO Jae 3MOTY OIIHHUTU BUTPATH CHPOBHHU Ha
BCIX eTalax CHHTe3y LUX Marepialis.

Y m’sTtoMy po3ili HaBeJIeHO TEXHIKO-eKOHOMIYHI pO3paxyHKH TIilIOTETHYHOIO
HmianpueMcTBa 3 BUpPOOHUITBa (oTOKaTtanmizaropa Ha ocHOBI Ti0,/Zeo-1. 3xilicHeHO
PO3PaxyHOK CepeqHbOPIYHOI MPOAYKTHBHOCTI, OOCATIB CIIOXKUBaHHA CHPOBHHH Ta
BUTpAT 1 OL[IHEHO €KOHOMIYHY e(eKTUBHICTE MPOLIECY.

Jucepraniiina po6ota odopmiieHa BinnosiiHo a0 Bumor Hakazy MOH VYkpainu
Bij 12 civns 2017 p. Ne 40 «IIpo 3aTBepmxeHHs BUMOT 10 0(OpMIICHHS JUCEPTALIi».



OnpuioiHeHHA pe3yJbTATIB AHcepTaliliHol poloTH

HayxoBi pesympraTtd mucepramii BucBiTHeHi y 10 HaykopHX myOuikamigx
3n00yBaya, cepen sKkux: 6 crarell y HAyKOBHX BHOaHHSIX, BKJIOYEHUX Ha Jary
onyO6IIiKyBaHHs A0 IlepeliKy HayKOBHX (DaxOBUX BUJIaHb Y KpaiHu.

Takox pesymeraté aucepraumli Oynu anpobopaHi Ha 4 HaykoBHX (HaXOBHX

KOH(epeHIlgx.

ITyOnixauii  gucepraHTa  BII3HAYAXOTBCA  BHUCOKWUM  HAYKOBHM  PiBHEM.
OnpuniogHeHi pe3ylbTaTH MOBHOKW MIPOIO  BiZoOpaxalTs 3MicT  AgucepTauii,
BIATIOBIAIOTE ii MEeTi Ta 3aBAaHHAM, a TaKOX IIJTBEPIKYIOTH OCOOMCTHH BHECOK
3100yBaya B OJepyKaHHs HOBUX HAYKOBUX 1 MPaKTHUHO 3HAYYIIUX PE3yIbTATIB.

TakyuM YHMHOM, HAYKOBI pe3yNbTATH ONMCaHI B AucepTalifiHii poloT1 MOBHICTIO
BUCBITIICHI Y HAYKOBUX MyOIiKalisax 3100yBaya. '

Henonixu Ta 3ayBaxeHHs 10 qucepTatiiHoi poGoTu.

1. HagTo 06’ eMHui posain 1.

2. C. 70 — BapTo 6ymo BKaszaTH, 10 SKOI AUCHIEPCHOCTI MOAPIOHIOBANH IIPHPOAH]
MaTepiamn (OEHTOHIT, IEONIT, KaoJiH), SAKI BHKOPUCTOBYBAaNU il (GOPMyBaHHS
KepaMIdYHUX MeMOpaH, OCKLUIBKY JUCIEPCHICTER Hagaml Mala 6 BIUIMBATH Ha CTEPUYH] Ta
$YHKUIOHANBH] XapaKTepHCTHKH MeMOpaH. Takok BapTo Oyino BKa3aTH 3HAYEHHS
- THCKY, 3a AKoro dopmyBanu MemOpauu, y MIla. Tak camo, Bapro GyI0 HaBECTH
dpaxuiitanit cknag GoToKTATi3aTOpA.

3. C.79 Yu BuzHavyanu e(eKTHBHY (IIMTOMY) HOTYXHICTb V(I)—BnﬁpoMimOBaHHsI 3
YpaxyBaHHAM TEeOMETPHYHHX PO3MIPIB JaMMH (JOBXWHH) 1 XIMIYHOI CKJISHKH

(miamerp). | o

4, C. 98. (1abn. 3.1) He 3po3ymino, uoMmy 3i 30UIBIIEHHIM KOHIEHTpailil i0HIB
dropy Bia 5 go 10 Mr/amM® cTymine BunydeHss (3a pH 7,5) sMeHIIyeThesd, a Hagani (3a
KOHLIEHTpallii 15 mr/aM’) 3HOBY 3pocrae, ToOi K copOIiiiHa €MHICTE MOHOTOHHO
3pocTace. Lle cTocyeThed 1 AaHnux Juis KIMHONTUNONMITY 32 pH 3,7 i 6entonity (pH 7,5).

5. C. 129. Bkazano, mjo «IIpHunHOK0 3HMXEHHS (OTOKATANITHYHO! AKTHBHOCTI
3pa3kiB, OTPUMaHHX 13 3aCTOCYBAHHSM YABTPa3ByKoBoi 00pobxy (Y3), iMoBipHO €
NOPYINEHHA PIBHOMIPHOTO pO3TIORUTy HaHOouacTHHOK Ti0, Ha mnoBepxHI HOCIA.
KaBiTallld, XapakTepHa Angd Y3-00poOKH, MoOXe CHpHATH arperauil HaHOYaCTHHOK
ta/abo X rMuOOKOMY MPOHUKHEHHIO B IOPH EONITy, U0 3MEHINYE KiNBKiCTh AaKTHBHHX
HeHTpiB...». Iloromkyiock 3 TuM, mo (OTOKATANITHYHA AKTHBHICTE Mg Jiexo Y3
3MEHIMyEThCs. Ane, paimie, HE 3a paxyHok arperatamii udactuHoxk Ti0; um ix
NepeMillieHHsT BCpeIUHY, a BHACHIOOK iX <<ﬁecop6ui'1'>> 3 TNOBEPXHI KIMHONTHIONITY
(«OUMILEHHA» MOBEPXHI YaCTHHOK HeomTy Bif TiO:) min Aieio KapiTalil Ta CyNyTHIX 14
SIBHI, - ' . | ' |
6. Jani mono opMyBaHHS KepaMiuHMX MeMOpaH, HaBeleHHX y posfini 3.4.3,
BapTo Oyio 6 NOMOBHHTH ASIKUMH €KCIUTYaTalllHHUMH XapaKTepHCTHKAMU.




7. B onmci TeXHOIOIYHOI cXeMHU MOoTpiOHO Oylio BKazaTu ¥ CTail0 MPOMHUBAHHS
AaKTUBOBAHOTO KIMHONTWIONITY ¥ mnepenbauuTd BHKOPUCTAHHS YH YTHIi3aIliio
IIPOMHUBHHUX BOJI.

BBaxaro, IO BHUCIOBIICHI 3ayBaXCHHA HE € IPUHIHUIIOBUMU 1 aOCOMIOTHO He
3MEHIIYIOTh HayKOBY HOBHU3HY Ta IIPaKTHUHY 3HAYMMICTh Pe3yJIbTATIB Ta HE BILTUBAIOTH
Ha [IO3UTUBHY OILIHKY AMCEpTalllifHOi poOOTH.

BucnoBok npo auceprauiiiny pobory

BBaxaro, 110 gucepraiiiina pobora 3100yBaua cryneHs jaokropa dinocodii
Kypunenka Biktopa CeprifioBuua Ha TeMy «OTpuMaHHS  aacopOLiiHO-
(poTo)kaTamiTHIHUX Ta MeMOpPaHHUX MaTepialliB Ha OCHOBI aJIFOMOCHJIIKATIB» BUKOHAHA
Ha BUCOKOMY HayKOBOMY PiBHI, He IOPYILIY€ IIPUHIIMIIIB aKaJeMidyHol 100poYecHOCT] Ta
€ 3aKiHYeHUM HAyKOBUM JIOCIIDKEHHSIM, CYKYITHICTH TEOPETHYHHX Ta IPAKTHIHHX
pe3yJbpTaTiB SKOI'O pO3B'sA3ye HAyKOBE 3aBJaHHs, 1[0 Ma€ ICTOTHE 3HAYCHHS IS
XiMiuHOI Ta OioimkeHepHoi ramy3i. /JlucepraniiiHa poOoTa 3a aKTyalbHICTIO,
MpPaKkTUYHOIO IIIHHICTIO Ta HAyKOBOIO HOBHM3HOIO ITOBHICTIO BIATIOBiZa€ BHUMOram
YUHHOTO 3aKOHOJABCTBa YKpaiH, 1o nependaueni B 11.6 — 9 «llopsaky mpucyKeHHs
CTyIieHs {oKTopa (imocodii Ta ckacyBaHHS pIIIeHHS Pa30BOi creriani3oBaHol BYEHOT
pajy 3aKiajy BMILOI OCBITH, HAYKOBOI YCTAaHOBU IIPO NMPUCYIKEHHS CTYIIEHS JIOKTOpa
binocodiin, 3aTBepmrenoro ITocranosoro Kabinery Minictpis Ykpaiuu Big 12 cidns
2022 p. No 44,

3n00yBau Kypunenko Bikrop CepriiioBu4 3aciiyroBy€ Ha MPUCYMHKEHHS CTYIEHS
nokropa dinocodii B ramysi 3Hans 16 XiMiuna Ta OioimkeHepis 3a crenianbHicTo 161
«XiMI4HI TEXHOJIOTII Ta IHKEHePis.

Odinilinuii onoHeHT:
3aBigyBau kadeapu ximii i TeXHOJIOTII
HEOpraHiuyHUX PEUOBHH
HatioHabHOTO YHIBEPCUTETY
«JIpBIBCBKA ITOTITEXHIKAY,

I.T.H., 1pod. e ) e 3enosiit SHAK

MLIL & ZH» i 2025 poky
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