BIATI'YK
o(iIIITHOrO OMOHEHTA Ha JUCEPTaLliiHy poOOTY
Kypunenka Bikropa CeprifioBuua

Ha TeMy «OTpuMaHHs aAcopOIiifHO-((POTO)KaTATITUIHIX Ta MEMOPaHHUX
MaTtepialliB Ha OCHOBI aJTFOMOCHITIKATIBY,

MpeJICTaBIICHy Ha 3100yTTs CTyneHs JoKkTopa ditocodii

B ray3i 3HaHb 16 XiMiyHa Ta GioiHXKeHepis

3a criemianbHicTIO 161 — XiMiuHI TEXHONOTII Ta 1HXKEeHepis

AKTYyaJIbHICTh TEMH JUCEPTALil.

Huceprariiiina po6oTa mpucBsueHa po3podIi (QyHKIIOHAIBHUX aJCOPOLIHUX,
(bpoTo)karamiTHyHUX 1 MEMOpaHHMX MaTepiajiB Ha OCHOBI  MPUPOTHUX
QIIOMOCUJIIKATIB YKPAiHCBKOTO MOXO/KEHHS, IO € BaXJIUBUM 1 CBOE€YACHUM
3aBAAHHSM CY4YacCHOI XIMIYHOI TEXHOJIOTii. 3 OINIsAAy Ha akTyalbHI €KOJIOT14HI
3arpo3u, MOB’s3aHl 13 3a0pyJHEHHSM BOJHUX PECYpCiB Ta 3POCTAHHSIM OOCSATIB
MOJIIMEPHHUX B1JIXO/1IB, CTBOPEHHSI €)EKTUBHUX 1 IOCTYIHUX 3a pecypcamu COpOEHTIB
Ta KaTali3aTopiB Ha0yBae OCOONMBOro 3HA4Y€HHA. BuOIp mpUpOAHOI CUPOBUHH SIK
OCHOBH JUJISl TAKUX MaTepiayiB 3a0e3leuye HE JUIIE €KOJOTIUHICTh, & i EKOHOMIUHY
JOLUIBHICTh PO3p000K. OKpeMy I1HHOBAIIHY CKJIAJOBY CTaHOBUTbH JOCIIIKECHHS
MoxxuBocTel 3D-npyky nns GopMyBaHHS KE€paMidHHUX CTPYKTYp, L0 BiJAKpHUBA€e
HEPCIEKTUBY BUTOTOBJICHHS MEMOpaH 3 ONTHUMI30BAaHOIO TI'E€OMETPIEI0 Ha OCHOBI
AMIOMOCHITIKATHUX cucTeM. CyKYyNHICTh LUX TMIAXOJIB BU3HAYAE KOMILUIEKCHY
aKTyaJbHICTh 1 HAYKOBY HOBH3HY OOPaHOIr0 HANpsMY JAOCIIIKECHb.

Ouninka OOrpyHTOBAHOCTI HAYKOBHUX pe3yJbTaTiB  aucepramii, ix
JAOCTOBIPHOCTI T2 HOBU3HHU.

HaykoBa HOBHM3HA pe3ylbTaTiB AMCEPTAIIMHOTO JOCHIKEHHS TIOJISrae B
HACTYITHOMY:

Bunaiineno, 1Mo KUCIOTHE aKTUBYBAaHHSA YKPAiTHCHKUX IEOJITY Ta OCHTOHITY
OJIHOYACHO 3a0e3leuye pO3BUHEHHS MUTOMOI IIJIOMII MOBEPXHi, il MPOTOHYBaHHS Ta
CTBOpPEHHSI BHACIIZOK I[LOTO KHUCJIOTHO-OCHOBHHMX AaKTHBHHUX IIEHTPIB, IO CYTTEBO
MIJBUILYE 1X aCOPOLINHY Ta KaTaIITUHUYHY aKTUBHOCTI.

JloBeneHno, 1o cuHTe3 (HOTOKATANTUYHUX CHUCTEM Ha OCHOBI MPUPOIHUX
YKpaiHChKUX amtoMocuiikariB Ta Ti0O, € MepCrneKTUBHUM CIIOCOOOM OTPUMAHHS
BITUYM3HSIHUX HHU3bKOBAPTICHUX (POTOKATami3aTopiB, $KI € KOHKYPEHTHUMHU Y
MOpiBHSHHI 3 YUCTOO ¢azor TuTaH(IV) okcuay 3a paxyHOK yTBOPEHHS crienudiaHol
BTOPUHHOI IOPUCTOI CTPYKTYPH.

BusiBneno, 1o moegHaHHS KHCJIOTHOTO AaKTHUBYBaHHS Ta MOAM(IKyBaHHS
OPUPOAHOTO ILIEOJITY YKPaiHCHKOTO MOXO/KEHHSI OKCHAAMHM KOOANbTy Ta HIKEIIO



JI03BOJISIE OJIEP>KATH BUCOKOAKTHBHI KaTani3aTOPH NEPEepOOKU MOTICTUPOILY METOIOM
KPEKIHTY, [0 TIOB’S3aHO 3 MOCUJICHHSIM BIUIMBY MPOTOHYBAHHS MOBEPXHI IEOJIITY Ha
KaTANTUYHY aKTUBHICTh OKCHUJIIB TIEPEX1THUX METAIB.

Brnepie mnoka3aHo MOKJIMBICTb BHUKOPUCTAaHHS YKPAiHCBKOIO MPUPOIHOTO
KaOJIIHY JIJII CTBOPEHHS CYCIIEH31H, 1110 3/1aTHI 10 (oTomnonimepusarlti i 10 3D npyky
metonom DLP. BcranoBieHo, mo s MNPUTOTYBaHHS CyCHEH31i Ha OCHOBI
¢dorononimepnoi cmonu High Speed Resin v2 HeoOxigHa momnepenHs TepMooOpoOKa
npupoaHoTro Kaoiiny 3a 500 °C.

[IpakTuHa 3HAYYMIICTH PE3YJIbTATIB JOCHIHKEHHS TIOJIATAE Y MOKIUBOCTI
3aCTOCYBaHHSA OJIEpPKaHUX (PYHKIIOHATBHUX MaTepialliB y Mpolecax OUYUILIEHHS BOIU
Bil (GTOopuaiB, (HOTOKATATITUYHOTO PYHHYBAHHS OpraHIYHUX 3a0pyIHIOBAYiB Ta
nepepoOku  mosiMepHux  BimxomiB.  Karamizatop  Zeo-0+CoO/Zeo-1  Oymo
BUIPOOYBAHO B YMOBAaXxX JBOCTAJIMHOI CXEMHU KpEKiHTy moJiictupoiy Ha 6a31 TOB
«HBI' «CIHEKOTEX.

HaykoBi pocnimkeHHss Oyau BUKOHaHI 3700yBayeM Ha Kadeapl TEXHOJIOTIH
HEOpPraHIYHUX PEYOBUH, BOJOOYMIIEHHS Ta 3arajJibHoi XIMIYHOI TEXHOJIOTIT
KIII im. Iropst Cikopchkoro B pamkax poOoTu «HOBITHI CENEKTHBHI I1HIMKATOPHI
CUCTEMHU [UJIi OIIHKM CTaHy MOPCBKOTO JOBKULIS Ykpainm» (lepkaBHuii
peectpamiiauii Homep 0124U001100, nata peectpamii 28.01.2024) Ta npoexTy
«HaykoBl OCHOBM CHHTE3y HOBITHIX KEpaMIYHMX MEMOpaH 13 3aCTOCYBaHHSIM
TtexHoJorii 3D npyky» (peectpauiiinuii Homep mpoekty 2023.03/0178 B pamkax
koHKypcy 2023.03 «lIlepemoBa Hayka YkpaiHu») MiJl KE€pPIBHULUTBOM Ipodecopa,
n.T.H. [ounoBoi TersHu AHaTONIIBHM Ta JOLIEHTAa, K.T.H. SHymeBcbkoi OneHu
IBaHiBHU.

Otxe, B nucepTaiiiiHii poOOTI MOCTaBlIEHE HAYKOBE 3aBJAaHHS 3 OTPHUMAaHHS
GyHKIIOHATBPHUX MaTepiaiiB HAa OCHOBI MPUPOJHUX AITIOMOCHIIKATIB IS
a7COpOIIITHOTO, KaTalITUYHOTO, (DOTOKATATITUYHOTO Ta MEMOPAHHOTO 3aCTOCYBaHHS
BUKOHAHO TOBHICTIO, 3/100yBau MOBHOK MIPOI0 OBOJIOAIB METOJOJOTI€I0 HAyKOBOI
TISUILHOCTI.

Ouinka 3MmicTy auceprauii, il 3aBepUICHICTh Ta JOTPUMAHHS NPHUHIMIIIB
aKajeMivHOI 100pOY€eCHOCTI.

3a cBOiM 3MicTOM aucepTarliitia pobora 3m00yBaua Kypuienka B.C. moBHicTIO
BiamoBigae CtaHaapTy BHUINOI OCBITH 31 cnemiagbHOCTI 161 «XiMiuHI TEXHOJOTII Ta
1HKEHepish» Ta HanpsMKaM JOCHIDKCHB BIJIITOBIIHO JI0 OCBITHBOI IporpaMu « XiMidH1
TEXHOJIOTII Ta iHXeHepis». Juceprariiiina podoTa € 3aBepIICHOI0 HAYKOBOK MPaIlCio
1 CBIJYUTH MPO HASBHICTb OCOOMCTOTO BHECKY 3/100yBaua y HAYKOBHIl Hampsm
PO3poOKU (PYHKITIOHATLHUX MaTepialiB HA OCHOBI aJTFOMOCHITIKATIB.

PosrasHyBmM 3BIT MOAIOHOCTI 3a pe3yJbTaTaMU TMEPEeBIPKU IUCEPTaIiiHOI
poOOTH HA TEKCTOBI CHIBHAJiHHSI, MOXHA 3pOOMTH BHCHOBOK, IO JHCEpTaIliiiHa
pobota Kypunenka Bikropa CepriiioBuya € pe3yJbTaTOM CaMOCTIHHUX JOCTIIKECHb



3n100yBaya 1 He MICTUTH €JIeMeHTIB (panbcudikamii, KoMnusanii, padbpukaiii, miariaty
Ta 3arno3uueHb. BukopucraHi inei, pe3ynbTaTd 1 TEKCTU IHIIUX aBTOPIB MAaloTh
HaJICXKH1 ITOCUJIAaHHS Ha BIJIIOBIIHE JIPKEPEIO0.

MoBga Ta cTHJIb BUKJIAJEHHS Pe3yJIbTaTIiB

JluceprariitHa pob6oTa HammMcaHa yKpaiHCHKOIO MOBOJO.

[IpeacraBnennii MaTepian BUPI3HAETHCS JOTIYHOO MOCTIIOBHICTIO, YITKICTIO Ta
JOCTYMHICTIO BHKIaMy. CTUIb MOBIEHHS AMcepTalii HayKOBO OOIpyHTOBaHUM, 13
3aCTOCYBAHHSM CY4YacCHOi TEPMIHOJOTII, IIO BIAMOBiIa€ YCTaJIEHUM CTaHAApTaM Y
ragy3l XIMIYHMX TEXHOJIOTiM Ta 1HKeHepii. JlucepTaHT HIEMOHCTpy€e TJIMOOKe
PO3YMIHHSI TEMATUKHU JOCHIJKEHHS 1 TMOJa€ pe3yjbTaTH 3pO3yMUIO Ta SCHO.
JlucepTallisi CKJIaJaeTbCcsl 3 BCTYIY, 9 PO3AUTIB, BUCHOBKIB, CIIMCKY JITEpaTypH Ta
nonatkiB. 3aranpHul o0csar aucepraitii 208 cTopiHOK.

VY BcTymi OOIPYHTOBAaHO aKTYyaJbHICTh TEMHU JOCHIIKEHHS, C(HOPMYIbOBAHO
METy, 3aBAaHHs, 00’ €KT 1 npeaMeT podoTu. HaBeneHo oris HayKOBHX JAOCATHEHb Y
chepi BUKOPUCTAHHS MPUPOJHHUX ATIOMOCHUIIIKATIB JJIi €KOJOTIYHUX 3aCTOCYBaHb.
BusHnaueHo HayKOBY HOBHM3HY W TpaKTU4YHE 3HAYCHHS OTPUMAHUX PE3yibTaTiB, a
TAKOX HAJAHO BIJOMOCTI Mpo ampoOarito, MyOriikaiii 3a TeMOw aucepramii i
BIIPOBAXKCHHSI pe3yJIbTaTIB Y BUPOOHUYHUH I HABYAIBHUM MPOIIECH.

VY nepmioMy po3aiial MOJAHO KPUTHUHUNA OTJISA] JIITEpaTypu, MPUCBIYEHOI
BUKOPUCTAHHIO NPUPOJHUX 1 MOAM(DIKOBAHMX aJIOMOCHIIIKATIB IS BUJIYYCHHS
(¢TOpy 3 BOAHUX PO3YMHIB, @ TAKOXK CTBOPEHHIO (POTOKATAII3ATOPIB Ta KATAI13aTOPIB
Ha iXHIA OCHOBI. PO3rJISIHYyTO OCHOBHI MIIXOAM JO AKTHBYBaHHSA Ta MoJu(ikarii
IIE0JIITY 1 OCHTOHITY, OILIHEHO MEPCHEKTUBH iX 3aCTOCYBAaHHSA SIK MAaTPHIlh IS
immoO6imizanii gomantiB (Ti0,, CoO, NiO). OkpeMy yBary mpuaijicHO MpoOJIeMaTHIII
MIPOJII3y TOJICTUPOIY 3 BUKOPUCTAHHSIM KATaJTITUYHO aKTUBHHX HOCIIB, a TaKOX
Cy4aCHUM JIOCSITHEHHSIM y cepi GOopMyBaHHS MOPUCTUX KEPAMIYHHUX CTPYKTYp IS
MeMOpaHHUX 3aCTOCYBaHb METO/I0M 3D-1pyKy.

VY npyroMmy pos3auii NpeicTaBiICHO €KCHEPUMEHTaNbHI MiX0U 10 KUCIOTHOTO
AKTUBYBAHHS MPUPOJHUX ATIOMOCUJIIKATIB Ta iX MoAau(iKalli OKCHIAMU METAaIB.
JleTalbHO OMMCAaHO METOJWKHA TPUTOTYBAaHHSA 3pa3KiB, YMOBU CYIIIHHS Ta
poKaproBaHHs. BUCBITIEHO 3aCTOCOBaHI METOM (PI3MKO-XIMIYHOI XapaKTepu3allii:
pentreHodazosuit  anamiz (XRD), indpauepBony cnekrpockomiro (FTIR),
CKaHyBaJIbHYy €NEeKTpOHHY Mikpockomiio (SEM), wmeTonm HU3BKOTEMIEpaTypHOL
aacopOIii-gecopOiii 3a a30TOM /i1 BU3HAYEHHS MOPUCTHX XapaKTEPUCTHK,
Bicko3uMeTpito. OKpeMO TMOJaHO METOJMKY NPUTrOTYBaHHSA (HOTOMOJIMEPHUX
CyCHEH31 Ha OCHOB1 MPUPOJHOTO KAOJIHY, BKJIIOYHO 3 OI[IHKOK X PEOJIOTTYHHUX
BJIACTUBOCTEH 1 3acTocyBaHHs 1 3D-npyky 3a DLP TexHosoriero.

VY TperhboMy pO3aiNIl MPEACTABICHO PE3YJIbTATH OCTIIKEHb (DI3UKO-XIMIYHUX
BJIACTUBOCTEH Ta €PEKTUBHOCTI MPUPOTHUX 1 MOIU(DIKOBAHUX ATFOMOCUJIIIKATIB.



VY migpozaim 3.1 BCTaHOBIEHO, IO KUCIOTHA 00poOKa MPUPOJHUX LIEONITY Ta
OCHTOHITY CHpuUsf€ 3MEHIICHHIO BMICTy OanacTHUX (a3 1 CyHpOBOIKY€ETHCS
3pOCTaHHSM MUTOMOI TUIONI MOBEPXHI BHACIHIIOK PO3BUTKY MIKpPO- T4 ME30MOPUCTOT
cTtpykrypu. Opepkani 3MiHM migTBepmkeHo wetogamu POA, JTA/TTA Ta
HU3BKOTEMIIEpAaTypHOiI  ajcopOIiii/necopOiii azory. BuszHadeHo, 110 KHCJIOTHE
aKTUBYBAaHHS TaKOX 3MIHIOE KHCJIOTHO-OCHOBHI XapaKTEpHUCTUKH, 30KpeMa
3YMOBJIIO€ TIPOTOHYBAHHS MMOBEPXHI Ta MIABUINEHHS KITHKOCTI KHCIOTHUX IIEHTIB,
0 Y3TOMKYETbCS 3 pe3ylbTaTaMu pO3paxyHKiB (yHKii kucioTHocTi Hop. 3a
pe3ynpTaTaMu aJCOpOLIHHUX JTOCHIHKEHb BCTAHOBICHO, IO MPOLEC BUITYUYCHHS
10HIB (TOpYy Kpallle OnmucyeTbcs Mojeiutto Baremapa—Jlenrmioopa, 1 HaOUIBIIMI
CTYMIHb BUIYYEHHsI 10HIB (DTOPY T0OCATAETHCS B KUCIIOMY CEPEIOBHIILII.

VY migposnuti 3.2 mpoaHanizoBaHO (OTOKATaNITUYHY AaKTHUBHICTH 3Pa3KiB,
MoaudikoBanux tutaH(IV) okcumgom. Ilokazano, mo BBeaeHHs 10% TiO, y ckman
ATIOMOCHIIIKATHOT ~ MaTpull 3a0e3nedye e(pEeKTHBHE BHJAJIEHHS OpraHIYHHMX
3a0pyaHIOBaYiB. 30KpeMa, BCTAHOBJCHO, IO 3pa3ok Ti0,/Zeo-1 pemoHCTpye
HalBHILY AKTHBHICTh: CTYIIHb (POTOKATAIITUYHOTO BHUAAJIEHHS KOHIO YEPBOHOIO
miciast 30 XB omnpomiHeHHST CTaHOBUTH 74 %, TOAl sSIK TOBHE 3HEOApPBICHHS
METHJIEHOBOTO CHUHBOTO JIOCSATAETHCS NEPEBAYKHO 32 PAXyHOK a1cOpOIii.

VY migposaini 3.3 1ociiKEHO KaTaliTHYHY aKTUBHICTh 3pa3KiB, MOAU(DIKOBAaHUX
okcumamu Co Ta Ni, y mporeci mipodizy mnoaictupoiy. BcraHoBieHo, 110
3actocyBaHHd KatanizatopiB CoO/Zeo-1 ta NiO/Zeo-1 y pexumi 0IHOCTaAINHOTO
mipoi3y 3abesneuye BuUXia piakoi ¢pakuii moHax 62 % Ta CENeKTUBHICTh 3a
ctuposioM noHag 60 %. HaiiBumry cenekTUBHICTH 10 cTupony (81,9 %) mocaruyro
Ipy BUKOPUCTaHHI ABOCTamiiHOI cxemMu 3a ywacTi Zeo-0 ta CoO/Zeo-1, mio
MIATBEP/KYE MOUUIBHICTh IXHBOTO 3aCTOCYBaHHS B TapreTOBAaHOMY OTPHUMAaHHI
CTHPOJTY 3 MOJIMEPHHUX BiIXO/IIB.

VY migposnini 3.4 noBeneHO NPUAATHICT, NPHUPOJAHHUX ATFOMOCHIIIKATIB 0
dopMyBaHHS KepamMiuHMX MAaTpPUIlb METOJOM CyXOro mpecyBaHHS Ta 3D-mpyky
metonom DLP. Onepskani 3pa3ku mMaiu 3arajbHy MOPHUCTICTh y Mexax 27,9—43,6 %.
3acTtocyBaHHs (OTOMOJIMEPHUX CYCIEH31H Ha OCHOBI TEpPMOOOPOOJEHOIro MpH
500 °C kaosiHy H03BOJUIO CHOPMYBATH «3€JIE€HI Tija» 13 3a/laHOI0 TEOMETPIEI0 Ta
NPUINHATHOIO MEXaHIYHOI CTallabHICTI0. HampykoBaHi 3pa3ku MICHs CIIKAHHSA
MOXXYTh OyTH BUKOPHCTaHI SIK HOCIi 1Jisi QyHKI[IOHATBHUX (a3 y MeMOpaHHUX a0o
(hOoTOKATAIITHYHHX TPOIECaX.

VY deTBepTOMY PO3/1I1 PO3POOIEHO 1 ONTUCAHO TEXHOJOTIUHY CXeMYy OTPUMAaHHS
byHKI[IOHATBPHUX MaTepiajiB Ha OCHOBI TmpupoaHoro 1eoiity. IIpopaxoBano
MaTepianbHHUI 0ajaHC, 110 JA03BOJISE OL[IHUTH BUTPATH CUPOBMHU Ha BCIX eTarax.

VY m’stoMy po3aii 3[1MCHEHO TEXHIKO-€KOHOMIYHI pO3paxXyHKH T1IOTETUYHOTO
HiANMPUEMCTBA 3 BUPOOHMIITBA (hoTOKaTamizaropa Ha ocHOBI T10,/Ze0-1. 3aiticHeHO



PO3pPaxXyHOK CEPEeIHbOPIYHOI MPOTYKTUBHOCTI, OOCATIB CIIOXKWUBAHHS CHUPOBUHU Ta
BUTPAT 1 OIIIHEHO €KOHOMIYHY €(DEeKTHBHICTH MPOIIECY.

Hucepraiiitna po6ota oopmieHa BianoBigHoO a0 BuMor Hakazy MOH Ykpainu
BiZ 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepikeHHs: BUMOT 10 O(OPMIICHHS AUCEPTALIIi».

OnpuiroHeHHs pe3yJabTaTiB AMcepTaliiHol podoTH

HayxoBi pesynabpTatu nucepranii BucBiTieHl y 10 HaykoBux myOmikamisax
3no0yBava, cepell sSKuX: 6 crareil y HayKOBUX BHUIAHHSX, BKJIIOYEHHUX Ha JATy
omyOJIIKyBaHHA JI0 TEpeNiKy HayKoBUX (axoBUX BUIaHb YKpaiHU. Takox
pe3yabTaTh auceprarii Oyau anpoOoBaHi Ha 4 HayKoBUX ()axOBHUX KOH(EPEHIIISX.
[Tybmnikaiii aucepranTa BiA3HAYAIOTHCS BUCOKMM HAayKOBUM piBHeM. ONpHIIIOJHEHI
pe3yJbTaTH MOBHOKO MIPOIO BiJIOOpaKarOTh 3MICT JUcepTallii, BIAMOBIAAIOTh 1i METI
Ta 3aBJAaHHSIM, a TaKOX MIATBEP/KYIOTh OCOOMCTUI BHECOK 3/100yBava B OJICp>KaHHS
HOBUX HAyKOBHX 1 MPaKTUYHO 3HAYYIIUX pPE3yNbTaTiB. TakuM YHUHOM, HAyKOBI
pe3ynbTaTH OMMCaHl B JAMCEpTalliiHiii poOOTI MOBHICTIO BHCBITJIIEHI y HAyKOBUX
nmyOJikanisax 3700yBayva.

Hepnosiku Ta 3ayBa:keHHsI 10 IMCEPTALIHOL pO0OTH.

1. IIpu pocmimxeHHl copOIiiHOT 3MaTHOCTI 10 (Gropuia-ioHiB (po3ain 3.2.2)
aKIIEeHT 3po0JieHO Ha e(eKTl KHUCIOTHOCTI cepenoBuila. Uu MpOBOAWIM BU TaKOXK
TOCIIJKEHHS ISl BOAW 3 MIJBUIIEHOIO 3arajbHOI0 KOPCTKICTIO ad0 B MPUCYTHOCTI
KOHKYPEHTHUX aHIOHIB (CyJb(aTiB, HITPATIB), Kl YACTO MPUCYTHI Y MPUPOJHUX Ta
CTIYHUX BOJaX?

2. 3a3HavaeThbcs, IO TPU BUTOTOBIIEHHI Kommo3uTiB TiO2/amomocumikar
(po3ain 3.2.1) Oyn0 BUKOPUCTAHO YJIBTPA3BYKOBY Aucmepraiiro. Yu gocimigxyBaBcs
BIUTUB TPUBAJIOCTI YJIBTPa3BYKOBOi OOpPOOKM Ha MHUCIEPCHICTh Ta BIIACTHUBOCTI
0JIep’KaHUX KOMITO3UTIB?

3. YV poboTi HaBeneHO pe3yibTaTH BUMNPOOYBaHb KaTadi3aTOpIB st
OJIHOCTAJIITHOT Ta JBOCTAIMHOI CXEM KPEKIHTy, OJIHAK HE MPEJACTaBJICHO ITaHUX 3
Mac-0alaHCiB MPOLECIB (BUXiA ra30Boi (a3u, 3alMIIKy Ha KaTamizaropi Toumo). Yu
IPOBOJIMIIMCH TaKi JTOCIHKEHHS JIJIs1 OI[IHKH TTOBHOTH TIEPETBOPEHHS MOJICTUPOTY?

4. Y nocHiJKEeHHI KaTaJdITHYHOTO KpeKiHry mnosmictupony (po3ain 3.3.3) He
PO3IIISIHYTO MUTaHHS MOKJIMBOI JIerpajiallii KaTaxi3aTopiB Ta BIACYTHI pe3yJabTaTH IO
ix perenepariii a0 JOBroTpuBajoi cTa0iIbHOCTI.

5. Y BHCHOBKax 3a3Ha4yeHoO, 0 OTpPUMaHI Marepiajii MarTh MOTCHINAT st
3aCTOCYBaHHA y MeMOpaHHUX mpouecax. Yu Oynu crpoOu  BUIPOOYyBaHHS
BUTOTOBJICHUX KEpaMiyHMX MaTpulb y OQuUIbTpaumiiHuX TecTax (HampuKiIam,
BU3HAYEHHS MIOTOKY BOJHU YU PO3MIpPY 3aTPUMYBaHUX YaCTOK)?

6. Y posaini 3.4.2, ne mogaHo pe3yiabTaTH MPECYBAaHHS Ta CIIKaHHS MaTpPUIlb, HE
BKa3aHO MapaMeTpH MIBUIKOCTI HATPIBY/OXOJIOHKEHHS Teyi.



7.V posaim nipo 3D-apyk (3.4.3) mano iHGOpMAIIiO MPO BIUIUB TEPMOOOPOOKHU
KaoJiHy Ha B’S3KICTh CYCHEH31i, OJHAK BIACYTHI JaHi IPO OJHOPITHICTH PO3MIPY
YaCTUHOK MICJIsl TepMOOOpOOKH (HampuKiaa, 3a ja3zepHoro nudpakiieto abo DLS),
110 € BaxJIMBUM 11 DLP-npyky. Un npoBoAuIMCh Taki BUMIpIOBaHHS ?

8. ¥V po3aun 5 HaBEIEHO €KOHOMIYHI PO3PaxXyHKH, OJIHAK BIJACYTHS OIlIHKA
€KOJIOT1YHUX PU3HKIB UM BYTJICLIEBOTO CIIAY JJISl 3alpONOHOBAHUX TEXHOJOTINH. Yn
po3risaany Bu BIUIMB mporieciB Ha BUkuau CO, un iHmi nokasuuku LCA? Baaxaro,
[0 BHCIIOBJICHI 3ayBaKEHHS HE € BHU3HAYAJIBHUMM 1 HE 3MEHIIYIOTH 3arajbHy
HAyKOBY HOBHU3HY Ta MPaKTHUYHY 3HAYUMICTh pPE3yJbTaTiB Ta HE BIUIMBAIOTH Ha
MO3UTHUBHY OIIIHKY JUCEPTaIlIHHOI pOOOTH.

9. ¥V posnimi 3 (c. 97) SIkuM YMHOM MOYKHA EKCIIEPUMEHTAIBHO ITiITBEPIUTH,
IO CHOCTEepEekKyBaHEe MOCWICHHS OCHOBHMX IIeHTpiB bpeHcrena mom’s3aHe came 3
JEKaTUOHI3AI€El0 Ta BHIyYEeHHSIM Al** 13 CTpyKTypu UEOJITYy, a HE 3 IHIIUMHU
MOXJMBUMH MEXaHI3MaMH, SIK-OT YTBOPEHHSIM JedekTiB 4u amopdizaiiero
CTPYKTYPH TiJ] 9aC KHCIOTHOI aKTUBAITii?

10. C. 103 He € 3po3ymisiuM, 4¥ BpaxoOBYBaBCS MOXKJIMBUW BIUIMB arperarii
YaCTUHOK COpOEHTY ab0 MEepEeKpPUTTS] aKTUBHUX IIEHTPIB MpH 30UIbIIECHHI 1034 110 1
r/AM?, 1m0 MO0 © 3YMOBUTHU 3HIDKEHHSI MUTOMOI aJICOPOLIMHOI €MHOCTI, MOMNpPU
3pOCTaHHS 3arajbHOTO CTYIEHS BUAAJTICHHS (PTOPUA-10HIB?

11. Uum MOXHA MOSICHUTH 3HAYHE 3HMKEHHS MUTOMOI aJcopOLiiHOTI €MHOCTI
P MaKCUMaJIbHOMY J03yBaHHI copOeHTy (10 r/mm?), 3 ypaxyBaHHSIM MOKJIMBOTO
MEPEKPUTTSI AKTUBHUX LIEHTPIB, €(QeKTy BHYTpIIHbOI audy3ii abdo 3MiHH
riApoAMHAMIYHMX YMOB y cucteMi? I ym Oynum BpaxoBaHi 11 (akTopu NpH
MOJIEJIFOBAHH1 IHTEPHIOJISALIMHOT 3aJIEKHOCTI I PO3paxyHKy ONTUMATBHUX JI03YBaHb
y MeXaxX PI3HUX MOYATKOBHUX KOHIIEHTpAIlii (TOpUI-10HIB

12. 3Baxatouu Ha Te, 10 MOJelb Barenepa—Jlenrmiopa nependadae yrBOpeHHs
MOHOMOJIEKYJISIPHOTO IIapy ajcopOaTy Ha MOBEPXHI 3 €HEPreTUYHO OHOPITHUMU
AKTUBHUMHU IIEHTpPAMH, SKUMU aprymeHtamMmu Bwu Moxere oOrpyHTyBatu ii
3aCTOCYBaHHS 10 MPUPOAHUX MOPUCTUX MaTepiaiiB (LEOJITy Ta OEHTOHITY), SKI
anpiopl MarOTh r€TEPOreHHY MOBEPXHIO?

13. BpaxoByrouu, mo Metoau pH-meTpii Ta iHIUKaTOPHOT OIlIHKH 3a ['aMmeToM
MaloTh TEBHI OOMEXKEHHS W00 TOYHOCTI KUIBKICHOTO BU3HAYEHHS KHCIIOTHO-
OCHOBHHX IIEHTPIB, OCOOJIMBO B T€TEPOTEHHUX CUCTEMaX, SIKUMH HE3aJCKHUMHU a00
CHEKTPOCKOTIIYHUMHU METOIaMHi By MOKeTe MATBEPIUTH, IO CIIOCTEPEKYyBaHi 3MIHA
KHUCIIOTHOCTI miciig fonyBaHHs Ti0: cripa/ii € pe3yIbTaToM 3MiHU XIMIYHOT IPUPOIU
LEHTPIB, a HE JIMIIE 3MIHOO TOCTYIMHOCTI YM (P13UYHOT aAcopO1LIiil iIHAUKATOPIB?

BBakaro, 1110 BHCIIOBJIEHI 3ayBa)K€HHS HE € BHU3HAYaJIbHHUMH 1 HE 3MCHIIYIOThH
3arajbHy HAyKOBY HOBH3HY Ta MPAaKTHUHY 3HAYMMICTh PE3yJIbTATIB Ta HE BIUIUBAIOTH
Ha MO3UTHUBHY OLIIHKY JUCEepPTaIiifHO pOOOTH.



BucHoBoOK npo auceprauiiiny pobory

BBaxkaro, 10 aucepraiiiHa pobora 3m00yBaua CTyrneHs AokTopa (isocodii
Kypunenka Biktopa Cepriiopuua Ha Temy «OTpuMaHHs — ajcopOLifHO-
(doTo)kaTanmiTHyHUX Ta MeMOpPaHHMX MaTepialiB Ha OCHOBI aJIOMOCHIIKATIBY
BMKOHAHA Ha BMCOKOMY HayKOBOMY piBHi, HE TOpYLIyE€ TPUHLMIIB aKajeMiyHoi
106pOUYECHOCTI Ta € 3aKiHYEHUM HAYKOBMM JOCIHIHKEHHAM, CYKYNHICTb TEOPETUYHHX
T4 MPAKTUYHUX PEe3yJIbTAaTiB SKOr0 pO3B'A3y€ HAYKOBE 3aBIaHHS, 1110 Mae€ ICTOTHE
3HAYeHHs IS Xximiunoi ma 6ioinoicenepnoi zanyzi. JlucepraniiiHa poboTa 3a
aKTYaJIbHICTIO, IPAKTHYHOKO LIIHHICTIO T4 HAYKOBOIO HOBH3HOIO MOBHICTIO BIJNOBIAA€E
BUMOI'aM YMHHOIO 3aKOHOJ@BCTBA YKpaiHH, 110 nependadeni B 1.6 — 9 «llopsaaky
NpUCYJUKEHHs CTyneHs JokTopa (inocodii Ta cKacyBaHHs pILLEHHS pa30BOI
Creliaji3oBaHOl BYEHOI pajM 3akjajy BULIOI OCBITH, HayKOBOI YCTaHOBH IIpO
NpHUCYUKEHHs CTyIeHs aokTopa dinocodiin, 3aTBepmkenoro [locranosoro Kabinery
MinictpiB Ykpainu Bij 12 ciyns 2022 p. Ne 44.

3n06yBay Kypunenko Biktop CepriiioBu4 3aciyroBye Ha [PHCYIKEHHS
cTyneHs pnokropa Ginocodil B ramysi 3mane 16 Ximiuna Ta OloiHkeHepis 3a
cnewiansHicTiO 161 «XiMIYHI TEXHOMOTT Ta 1HKEHEPI.

Odinifinuii ONOHEHT:
[Tpodecop kadeapu TexHonoril
HEOpraHiYHMX PEHOBUH Ta €KOJIOri]
YKpalHCBKOI0 A€PKaBHOIO

YHIBEPCHTETY HayKH 1 TEXHOIOTIH,
A.T.H., npodecop 77 Mapraputa CKUBA

M.IL

%

%ywc // (mw@ jczc,a / o

04, "Nl /g‘mﬁ///: ﬁ




