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Pedepar:

1. Inceprauiiina po60Ta NPUCBSYEHA CUHTE3Yy CKJIaJHUX OKCUIHUX KOMIIO3UTIB Ha OCHOBI esniemeHTiB III-IV rpyn
1711 IPOLLECIB KMCJIOTHO-OCHOBHOTO KaTaJli3y, M0 JO3BOJISE ONEPXKATH CIIOJYKU 3 MiIBUIIEHOIO CUJIOK KUCJIOTHUX
LIEHTPiB, BKJIIOYHO 3 CYIEPKUCIOTHUMH, T2 PO3p0o6Li 6ipyHKIIOHANIBHUX KaTaji3aTopiB, 3IaTHUX OAHOYACHO
KaTasi3yBaTH SIK KUCJIOTHO-OCHOBHI TaK i OKMCHO-BinHOBHI nnepetBopeHHs C5-C6 kap6orinpartis i 6iocnupTiB, o €
MIePCIEKTUBHUM HAIMPSIMKOM [JIs1 Of€psKaHHS [[iHHUX HAiBIPOAYKTIB i IPOJyKTiB OPraHi4YHOrO CUHTE3Y, SIKi B
IAHWI 4ac BUPOOJISIOTh 3 HaTH Ta rady. [IokazaHO BIVIUB TEKCTYPHUX i KUCJIOTHUX BiactuBoctet WO3 /ZrO2 Ha

MI0r0 KaTaliTUYHy aKTUBHICTb B peaKliii 6eH30II0BaHHS TOJIYOJY 10 METUIOEH30(PEHOHY. 3alIPOTIOHOBAHO HOBY



peaxlilo ajyKiTyBaHH4 i300yTaHy i300yTaHOJIOM [1J1 OJepsKaHHS BUCOKOOKTaHOBOTO MOTOPHOTO NajsvBa. Brepiie
CHHTE30BaHO BUCOKOKHUCJIOTHI 3Mmimani ZrO2 SiO2 okcupy 3 NpUPOAHOro KOHLEHTPATY UPKOHY 3 MAKCUMAJIbHOIO
CWJIOIO KMCJIOTHUX LieHTPiB 11,35. 3naiaeHo, mo nonysaHHs ZrO2 SiO2 ioHamMu aloMiHio Ta 0J10Ba CIIpUsie
YTBOPEHHIO Ha NOBePXHi NOTpifiHux ZrO2 SiO2 Al203 ta ZrO2 SiO2 SnO2 3millaHMX OKCUIB CYIEPKUACIOTHUX
ueHTpiB 3 HO = -14,52 Ta BU3Ha4eHO ONTHUMAaJbHi KOHIEHTpalii KaTioHiB, SIKi 1O3BOJISIOTH OfiEP>KaTy 3MilIaHi
OKCHM 3 TaKOIO CUJIOIO0 KUCJIOTHUX LIeHTPiB. Ha ocHOBi manux POE-, ontuyHoi Ta 29Si, 27Al, 119Sn SIMP
CIIEKTPOCKOIII! 3alpOIIOHOBAHO MOJEJII CYNIEPKUCIIOTHHUX JIbIOICIBCbKUX LIEHTPIB HA MOBEPXHI NOTPiHUX ZrO2 SiO2
Al203 Ta ZrO2 SiO2 SnO2 okcuziB, 10 BKIIOYAIOTh KOOPAUHALIHO HEHAaCHYeHi iOHM IIMPKOHilo. [Toka3aHo, 110
3aBJISKM BUCOKIl KMCJIOTHOCTI 3MilllaHi OKCUAM Ha OCHOBI cuctemu ZrO2 SiO2, y TOMy YMCJli OfEPKaHi 3
IIPUPOJHOIO KOHLEHTPATY UMPKOHY, € e(PEeKTUBHUMU KaTajli3aTopamMu B TaKill IPaKTUYHO BAXJIUBIN peakiii, K
KOHBEPCisi BAKYyMHOT'O Ta30MJI0. 3allpONIOHOBAHO BUKOPUCTOBYBATU NOTPilHI CYyNIEPKUCIOTHI OKCUIU SIK
reTeporeHHi KaTani3aTopy 3aMiCTh arpeCUBHUX MiHepaJIbHUX KUCJIOT B peakliii osiromepusauii retparinpodypany
Ta KOHBepCii PpyKTo3u 10 JI€BYIiHOBOI KUCAO0TU. Ha OCHOBI MexaHi3My B3aeMOZii CIMPTIB 3 aKTUBHUMU LI€HTPaMU
OKCHJB, IO MICTSTh Mifib, po3pobisieHo cenekTuBHUI Cu/ZnO-ZrO2-Al203 kaTtasnizaTop 11 OGHOCTaNliiHOTO
MIpOLIeCY OJIEP>KaHHS eTUaleTaTy 3 6ioeTaHosy. Briepie 3anponoHoBaHo ceynektuBHu Cu/Zn0-Al203
KaTtasizaTop [ epeTBopeHHs TeTparinpodypdypiioBoro CrupTy A0 O BaJIEPOJIAKTOHY Ta MOT0 MOaJIbIIOro
aMiflyBaHHsI [10 O BajiepoJiakTaMy, siK IIPEKypCopiB [J1s1 oflep>KaHHs [10J1iMepiB, o 6i0po3kiananTscs. Po3pobieHo
HOBI e(PeKTUBHI KaTali3aTOpU Ha OCHOBI 3MillIaHWUX OKCUJIB, 10 MiCTSITh IiOKCHUJ, 0OJIOBA, [J1s1 Of€P>KaHHS €TU- i
MeTtusnakTary 3 C5-C6 kapOoriparis SK BiJHOBJIIOBAJIbHOI CHPOBUHU. 3alIPOIIOHOBAHO CXE€MY NEPETBOPEHHS
(pyKTO3U B €TUJIAKTAT Ha 130J1bOBaHUX i0HAX IVSn4+ 5K KUCIOTHUX LeHTpax JIpioica. Briepiue rnokasaHo
MOXJIMBICTb OZ€P>KaHHS METUIIZIAKTATy Ta METWIITJIKOATY 3 Kcuno3u Ha CeO2 SnO2 /AI203 karasnizaTopi B
MIPOTOYHOMY pexXuMi. KitouoBi cj10Ba: 3MillIaHi OKCUAM, CYIIEPKUCIIOTH, OKCUJ, LIUPKOHIIO, OKCUJ, KPEMHIIO, OKCHUT,
0J10Ba, OKCUJ, aJIIOMiHiI0, 6ipyHKIIMOHAJIbHI KaTali3aTopy, MiflbBMiCHI KaTajizaTopH, eTujaleTrar, 0 BaJe€pOJIaKTOH,

(dpyKTO3a, KCUJI03a, METUJIJIAKTAT.

2. The work is devoted to the development of complex oxide composites based on elements of III-IV groups for
acid-base catalysis processes allowing the production of compounds with increased acidic site strength, including
superacid sites. The development of bifunctional catalysts capable of simultaneously catalyzing both acid-base and
redox transformations of biomass, namely carbohydrates and bioalcohols which is promising route for production
of valuable intermediates and products for organic synthesis currently derived from oil and gas. A systematic study
of the structural, textural, and acidic characteristics of the surface of WO3 /ZrO2 superacid was carried out using
modern physicochemical methods. The influence of textural and acidic properties of tungstate-containing
zirconium dioxide on its catalytic activity in the benzoylation of toluene to methylbenzophenone was
demonstrated. A new reaction of isobutane alkylation with isobutanol to produce high-octane motor fuel was
proposed. For the first time, high-acidic mixed ZrO2-SiO2 oxides were synthesized using natural zircon
concentrate with a maximum acid site strength of -11.35. It was found that the doping of ZrO2-SiO2 with
aluminum and tin ions led to the formation of superacid sites with HO =-14.52 on the surface of ternary ZrO2-
Si02-A1203 and ZrO2-SiO2-Sn0O2 mixed oxides. The optimal cation concentrations were determined to produce
catalysts with such acidic site strength. Based on XPS, UV-Vis and 29Si, 27Al, 119Sn MAS NMR spectroscopy data,
models of superacid Lewis sites on the surface of ternary ZrO2-SiO2- Al203 and ZrO2-SiO2-SnO2 oxides, which
include coordinatively unsaturated zirconium ions, were proposed. It was shown that due to their high acidity,
mixed oxides based on the ZrO2-SiO2 system, including those obtained from natural zircon concentrate, are
effective catalysts in such practically significant reactions as the conversion of vacuum gas oil. The use of ternary
superacid oxides as heterogeneous catalysts instead of aggressive mineral acids was proposed for the
oligomerization of tetrahydrofuran and conversion of fructose to levulinic acid. Based on mechanism of interaction
of alcohols with active sites of copper containing oxides, a selective Cu/ZnO-ZrO2-Al203 catalyst was developed
for the one-step synthesis of ethyl acetate from bioethanol. A selective Cu/ZnO Al203 catalyst was also proposed
for the conversion of tetrahydrofurfuryl alcohol to n-valerolactone and its subsequent amidation to o-valerolactam,
as precursors for producing biodegradable polymers. New effective catalysts based on mixed oxides containing tin



dioxide were developed for the production of ethyl and methyl lactate from C5-C6 carbohydrates as renewable
feedstock. A scheme for converting fructose to ethyl lactate on isolated IVSn4+ ions as Lewis acid sites was
proposed. For the first time, the possibility of synthesis of methyl lactate and methyl glycolate from xylose on
Ce02-Sn02/Al203 catalyst in a flow mode was demonstrated. Keywords: mixed oxides, superacid, zirconium
oxide, silicon oxide, tin oxide, aluminum oxide, bifunctional catalysts, copper-containing oxide catalysts, ethyl
acetate, o valerolactone, fructose, xylose, methyl lactate, methyl glycolate.
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BrnpoBaz>keHHS pe3yJIbTaTiB AHCEPTaLii: [liaHyeTbCs 10 BIPOBaIKEHHS

3B's130K 3 HAYKOBUMH TeMaMH: 01170002158 0122U000237

VI. BizomocTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. TTaTpunsk Jlro60B KazumupiBHa

2. Liubov K. Patryliak

KBasigikamis: 1. x. u., npodecop, 02.00.13
Inentudikarop ORCHID ID: He zactocosyetbcs
JoparkoBa iHdpopmamuist:

IloBHE HaliMEHYBaHHS IOPUAHYHOL 0CO0H: THcTUTYT 6ioOpraniyHoi ximii Ta HadToXiMii im. B. TT. Kyxaps

HanionanbHoI akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 03563790

MiCI.IGSHaXO,IL)KeHHH: ByJI. Akazemika Kyxaps, 6yn. 1, Kuis, 02094, YkpaiHa
dopma BracHOCTI: JlepxaBHa

Cdepa yllpaBJIiHHSIZ HaujonanbHa akageMid HayK YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: AkafeMivHuit

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Iimenko OneHa BikTopiBHa



2. Olena V. Ishchenko

KBasigikamis: n.x.u., npodecop, 02.00.04
ImenTudikarop ORCHID ID: He zactocosyetbcs
JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: KuiBchkuii Hal[ioHasIbHUI YHiBepcuTeT iMmeHi Tapaca

IlleBuenka

Kopg 3a €IPIIOY: 02070944

MicueSHaxo,q)KeHHﬂ: ByJI. Bonopumupceka, 6ya. 60, Kuis, 01033, Ykpaina
dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudgikarop ROR: He zacrocosyerscs

CeKTOop HayKH: YHIBEpPCUTETCHKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tpunonbckut AHAPIN IKKiioBHUY

2. Trypolskyi I. Andrii

KBastidikamisi: 1.x.1., crapmmii HaykoBuii criiBpo6iTHuK, 02.00.15
Inentudikarop ORCHID ID: He zactocosyetbcs
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: THcTUTYyT (iznunoi ximii im. JI. B. TTucapkeBCbKOro

HanionanbHoI akamemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417213

MiCI.IGSHaXO,I[)KeHHH: npocnekt Haykuy, 6ya. 31, Kuis, 03028, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ HaujonanbHa akageMid HayK YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: AkafeMivHuit

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
Biacue IlpizBume Im's ITo-6aThKOBI Kapresn» Mukona Tumodiiiouy

roJIOBH pagu

Biacue IIpizBuie Im's [10-6aTbKOBI Kaprens Mukona Tumoditiosuy

rOJIOBYIOYOrO Ha 3acigaHHi



BigmoBizasibHU 32 MiATOTOBKY Hargiox AHJpiit MuxaiinoBuy

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 32 PEECTpalLilo HayKOBOI IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




