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Pedepar:

1. Incepranjifina po60Ta IPUCBIYEHA CUHTE3Yy CKIAJHUX OKCUJHAX KOMIIO3UTIB HAa OCHOBI esnieMeHTiB I1I-IV rpyn
1715 TIPOLLECIB KMCJIOTHO-OCHOBHOTO KaTaJli3y, 110 J03BOJISIE€ OLEPXKATU CIIONYKU 3 MiABUILIEHOIO CUJIOK KUCIOTHUX
LI€HTPiB, BKJIIOYHO 3 CYIIEPKUCIOTHUMH, Ta PO3p0o0Li 6iyHKIIOHANIBHUX KaTasi3aTopiB, 3JaTHUX OJJHOYACHO
KaTaJli3yBaTH sIK KUCJIOTHO-OCHOBHI TaK i OKMCHO-BiIHOBHI nepeTBopeHHs C5-C6 kapborinpartis i 6iocnypTiB, o €
[IEPCIIEKTMBHUM HAIIPSIMKOM [1J1 Of,epsKaHHS LiHHMX HaMiBIPOAYKTIB i IPOIYKTIB OPraHiYHOr0 CMHTE3Y, SIKi B
IaHUI 4ac BUPOO6ISIOTh 3 Had Ty Ta razy. [lokazaHo BIJIMB TEKCTYPHUX i KUCIOTHUX BiacTuBocteit WO3 /ZrO2 Ha
110r0 KaTasliTUYHY aKTUBHICTb B peakllii 0eH30/I0BaHHS TOJIyOJIy 1O METUI0eH30(PEeHOHY. 3allpOIIOHOBAHO HOBY
PeaKliio aJyKiyBaHH4 i300yTaHy i3060yTaHOJIOM JJ1s1 OJlepKaHHS BUCOKOOKTAaHOBOTO MOTOPHOTO NayinBa. Bnepie
CHHTE30BAaHO BMCOKOKMCJIOTHI 3MimaHi ZrO2 SiO2 okcupy 3 NpUPOAHOro KOHUEHTPATY IMPKOHY 3 MAKCUMAaJIbHOKO

CHJIOIO KMCJIOTHUX LieHTPiB 11,35. 3naineno, mo nonysaHHs ZrO2 SiO2 ioHamu aoMiHi0 Ta 0J10Ba Crpusie



YTBOPEHHIO Ha NOBePXHi NOTPifiHKX ZrO2 SiO2 Al203 ta ZrO2 SiO2 SnO2 3millaHMX OKCUIB CYyIEPKUACIOTHUX
ueHTpiB 3 HO = -14,52 Ta BuU3Ha4YeHO ONTUMAJIbHI KOHIIEHTPAIllii KaTiOHiB, Ki T03BOJISIIOTh OEePyKATH 3MilaHi
OKCHJM 3 TaKOIO CUJIOI0 KUCTIOTHUX LeHTPiB. Ha ocHoBi manux POE-, ontuyHoi Ta 29Si, 27Al, 119Sn SIMP
CIIEKTPOCKOIIN 3alpOIIOHOBAHO MOJEJ CYNIEPKUCIIOTHHUX JIbIOICIBCHKUX LIEHTPIB HA MOBEPXHI NOTPitHUX ZrO2 SiO2
Al203 ta ZrO2 SiO2 SnO2 oxcuziB, Mo BKIIOYAIOTh KOOPAMHALIITHO HEHACHYeHi i0HM LIMPKOHilo. [TokazaHo, 1m0
3aBJISKU BUCOKIl KMCJIOTHOCTI 3MilllaHi OKCUAM Ha OCHOBI cuctemu ZrO2 SiO2, y TOMy YMCJIi Of€P>KaHi 3
IIPUPOJHOrO KOHLEHTPATy UMPKOHY, € €(PEKTUBHUMU KaTajli3aTopamMu B TaKill IPaKTUYHO BAXJIMBIN peakuii, K
KOHBEPCid BAKYYMHOI'O ra30MJIi0. 3alIpONIOHOBAHO BUKOPUCTOBYBATH IIOTPiMHI CYNIEPKUCIOTHI OKCUAU 5K
reTeporeHHi KaTani3aTopy 3aMiCTbh arpeCUBHUX MiHepaJIbHUX KUCJIOT B peakliii osiromepusauii retparinpodypany
Ta KOHBepPCii PpyKTO3U J0 JI€BYIiHOBOI KUCIOTU. Ha OCHOBI MexaHi3My B3aeMO/ii CIMPTIB 3 aKTUBHUMHU LI€HTPaMU
OKCHJB, IO MICTSTb Mifib, po3pobiieHo cenekTuBHUIN Cu/ZnO-ZrO2-Al203 kaTtasnizaTop 11 OGHOCTaNiiHOTO
IIpOLIeCy OJiep>KaHHS eTUIaLeTaTy 3 6ioetaHosy. Bniepuie 3arponoHoBaHo cenekTuBHuil Cu/Zn0O-Al203
KaTtasizaTop [Jis epeTBOpeHHs TeTparinpodypdypiioBoro CrupTy A0 O BaJIepPOJIAKTOHY Ta OTr0 MOaJbIIoro
aMiflyBaHHsI [10 O BajlepoJiakTamy, sik IPEKypCopiB 17151 Oflep>KaHHS [10J1iMePiB, 10 6i0po3KIananTbcs. Po3apobsieHo
HOBi €(DEeKTUBHI KaTali3aTOpU Ha OCHOBI 3MillIaHWUX OKCUJB, 10 MiCTSITh NiIOKCHUJ, 0OJIOBA, AJ1s1 ONEP>KaHHS €TUI- i
meTwiakTary 3 C5-C6 kap6orinpartiB sIK BifTHOBIIIOBaJIbHOI CUPOBUHU. 3aIIPOIIOHOBAHO CXEMY I1I€PETBOPEHHS
(PYKTO3U B €TUJJIAKTAT HA i30J1bOBaHUX i0HaX IVSn4+ 5K KUCIOTHUX LeHTpax JIpioica. Briepie rnokasaHo
MOXJIMBICTb OLEP>KaHHS METUJIZIAKTATy Ta METWIJIKOJATY 3 Kcuno3u Ha CeO2 SnO2 /AI203 karasnisaTopi B
IIPOTOYHOMY pexXuMi. Kilo4oBi cj10Ba: 3MilllaHi OKCUAK, CYIIEPKUCIIOTH, OKCUJL LUPKOHII0, OKCUJL KPEMHIIO, OKCUT,
0J10Ba, OKCUJ, aJIIOMiHiI0, 6ipyHKIIMOHAJIbHI KaTali3aToOpH, MiJlbBMiCHI KaTajizaTopy, eTujaleTrar, 0 BaJepOoJIaKToH,

Cl)pyKTO?:a, KCMJ03a, 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-Al1203 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/Zn0O-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 o-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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BrnpoBagykeHHS pe3yJIbTaTiB AHCePTanii: [ianyeTbes 10 BIPOBaIKEHHS

3B'S130K 3 HAYKOBHMH TeMaMH: 01170002158 0122U000237

VI. BizomocCTi Ipo HayKOBOr0 K€PiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

VII. BigomocTi npo o@dinifiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. TTarpunsik JIro60oB KasumupisHa

2. Liubov K. Patryliak

KBasigikamis: n. x. u., npodecop, 02.00.13
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmanist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: IHCcTUTYT 6ioopraniyHoi ximii Ta HadTOXiMii im. B. TT. Kyxaps

HanjionanpHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 03563790

Micuesnaxon)KeHHﬂ: ByJI. AKagemika Kyxaps, 6yz. 1, Kuis, 02094, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aThKOBI:
1. Imenko Osnena BikTopiBHa

2. Olena V. Ishchenko
KBasigikamis: n.x.u., npodecop, 02.00.04

InenTudikarop ORCID ID: He 3acrocosyetscs



JoparkoBa iHdpopmamnist:

IloBHe HaﬁMeHyBaHHH IOPUOUYHOL 0CO0M: KuiBchKuil HallioHaJIbHUIT yHiBEpcuTeT imeHi Tapaca

[lleByeHKa

Koz 3a €IIPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bonopumupcska, 6ya. 60, Kuis, 01033, Ykpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tpunosabckut AHAPIN IkKiioBHUY

2. Trypolskyi I. Andrii

KBasidikamisi: 1.x.1., crapmmii HaykoBuii criiBpo6iTHuK, 02.00.15
Inentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: THcTUTYT (iznanoi ximii im. JI. B. TTucapkeBCbKOro

HanionanbHoI akasemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417213

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

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IpizBume Im's ITo-6aThKOBI Kaprens Mukona Tumoiiiosuy

rOJIOBH pajgu

Biacue IpizBuie Im's ITo-6aThKOBI Kaprens Mukosia Tumoditosud

rOJIOBYIOYOTO Ha 3aCifiaHHi

BignoBimansHMiL 3a NiATOTOBKY Hatiox Auppiii Muxaiinosud

00JIIKOBHX JOKYMEHTIB

PeecTpartop

VKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




