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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Iliposi3 i3 3acrocyBaHHsSIM HaHokartasizaTopiB MexOy/SiO2 - muiax mo oTpumanHs 6iomanuBa Il NOKOJIHHS 3a [IOIOMOTOIO

repepoOKY SKUPHUX KUCJIOT, TPUTJIIIEPUAIB T BiITHOBJIIOBAHOI POCIIMHHOI 6iomacu

Hasga po6oTH (aHrJ1)

Pyrolysis with the use of nanocatalysts MexOy/SiO2 the way to get second-generation biofuels via processing of fatty acids,
triglycerides and renewable plant biomass

Pedepar (yxp)

Mera po6orn - cuHTe3 HaHoKoMmno3uTiB MexOy/SiO2 Ha OCHOBi pigKiCHO3EMEIbHUX METAJiB 3 METOI IOLIYKY
BUCOKOE(DEKTUBHIX HAHOKATali3aTOpPiB [Jis1 MipOJITUYHOI KOHBepCii pociauHHOI 6iomacu B GionasmBo Il TOKOMiHHA.
BcTaHOBIEHHS BIUIMBY KOHLIEHTpPaAli OKCHUIY PiAKICHO3€MENbHOIO €JIEMEHTY Ha IIOBEPXHI HAaHOKOMIIO3UTY Ha PpEakUiiHy
3IATHICTb HAHOOKCUIIB B PEaKLixX TepMiuHOi TpaHchopMmalii >KUPHUX KUCJIOT - KOMIIOHEHT POCJIMHHUX TPUIJLEPUIiB
oJlepKaHHsI KOpeJsillii MiDX KiHeTUYHMMM MNapameTpamu (eHepriero aktuBauii EakT) xaTamiTMuHOi peakuii Ta CTPYKTypHUMH
XapaKTEePUCTMKAMK; BCTAaHOBJIEHHS OINTMMAaJIbHUX YMOB CHUHTE3y HOBUX HaHOKOMIIO3WUTIB. MeToau [OCHiIKEHHd -
TepMoIlporpaMoBaHa jiecopb6uiitna mac-crnexkrpometpis (TI1 MC), ancop6iiiiini MeToau aHasnizy. 3 METOIO MOUIYKY IMOTEeHUiNHUX
KaTtasnizaTopiB Ajs mipoJsiTW4yHOi KOHBepcii pocanHHOI 6iomacu B 6GiomanuBo II MOKOJHHS NPOBENEHO MOPIBHSJIBHUM aHaji3
mertozgoM TIIJJ MC TepMOXiMiYHUX NepeTBOPEHDb alnipaTUYHMX KapOOHOBUX KUCJIOT Ha MOBEPXHi HaHOKOMMo3uTiB CeO2/SiO2 3
pPO3MipoM KPUCTaJITIB AiOKCUY LiePilo ~3 HM Ta KOHLEHTpalielo 6-24 BaroBux %. [1y1s 1boro 6yJs1o NpoBefeHO PyHKIioHai3alliio
peakliiftHoo cepieo anmipaTUYHUX XUPHUX KapOOHOBUX KHUCJIOT CUHTE30BaHHMX HaHoKomiio3utiB CeO2/SiO2. BusBieHo, L0
TeMmIepaTypa MaKCHMaJlbHOI IIBUIKOCTI peakuii TMakc KOHBepCii KMPHMX KHUCJIOT B KETOHM Ha TOBEPXHI HAaHOKOMIIO3UTIB
Ce02/SiO2 3pocrae B TOMOJIOTIYHOMY PpsiIy 3i 30iIbIIEHHSM KiJIBKOCTI METWJIEHOBUX TIPYyIl B MOJIEKyJi. 3MIillleHHs IO
TemnepaTypi ctaHoBUTh ?TMakc ~130°C, AKI0 MOPiBHIOBATU KOHBEPCIIO OLITOBOI Ta CTEAPMHOBOI KMCJIOT, BillTOBIAHO 3DOCTaHHS

eHeprii akTuBallil 1711 KOHBEpPCii CTeapuHOBOI KMCJIOTU MTOPiBHSHO 3 OLTOBOIO CTaHOBUTH ?EakT~30 KK
Pedepar (aHrI)

The purpose of work is a synthesis of nanocomposites MexOy/SiO2 based on rare-earth metals in order to find a high-
performance nanocatalysts for pyrolytic conversion of biomass into II generation biofuels; determining the effect of
concentration of the rare earth element oxide on the surface of nanocomposite on reactivity of nanooxides in thermal
transformation reactions of fatty acids - component of vegetable triglycerides, obtaining a correlations between kinetic
parameters (activation energy Eact) of catalytic reaction and structural characteristics; the establishment of optimal conditions
for synthesis of new nanocomposites. Research methods are temperature programmed desorption mass spectrometry (TPD
MS), adsorption methods of analysis. In order to find potential catalysts for the pyrolytic conversion of biomass into II
generation biofuels, a comparative analysis of thermochemical transformations of aliphatic carboxylic acids on the surface of
nanocomposites CeO2 /SiO2 with a crystallite size of cerium ~ 3 nm and the concentration of 6-24% by weight was carried out
by TPD MS. For this purpose, the functionalization of synthesized nanocomposite CeO2/SiO2 by a series of aliphatic carboxylic
fatty acids was done. It has been determined that the temperature of the maximum reaction rate Tmax in the conversion of fatty
acids to ketones on the surface of nanocomposite CeO2/SiO2 increases in the homologous series with increasing number of
methylene groups in the molecule. The shift of temperature is ?Tmax ~ 130 ® C when compared to the conversion of acetic acid
and stearic acid. Respectively, the increase of the activation energy for the conversion of stearic acid as compared with acetic
acid is ?Eakt ~ 30 kJ/mol. Detailed studies of thermal transformations of the grafted groups ?Si-O-Ce-(O-Acac)2 in the
topochemical synthesis of CeO2nanoparticles on the silica surface, depending on the concentration and quantity of laying of
Ce(Acac)3 modifier have been done. The kinetic parameters have been calculated and the mechanism of formation of acetone as
a result of thermal transformation of grafted groups ?Si-O-Ce-(O-Acac)2 has been proposed. The basic laws of thermal
transformations of the grafted groups ?Si-O-Ce-(O-Acac)2 have been established. It has been shown that the development of
nanocatalysts based on cerium oxide is promising as a temperature of maximum speed Tmax of catalytic reaction of forming of
symmetrical ketones on the surface of nanocomposite CeO2/SiO2 decreases with increasing concentration of cerium oxide



nanoparticles in the nanocomposites. Respectively, the activation energy decreases, and therefore energy efficiency of the use
of such catalysts will be higher. The obtained new knowledge can be the basis for the development of nanotechnologies of
pyrolytic nanocatalysis for obtaining II generation biofuel from renewable natural resources, such as vegetable oils, waste oils
and fats containing substantial amounts of free fatty acids, and biomass, which can contain besides the triglycerides, free fatty
acid and lignocellulose. These green technologies can reduce energy dependence on imported fossil hydrocarbons and solve
environmental problems of production of I generation biodiesel.

Inpexc YIK: 544, 544.47, 66.092-977, 547-326

Kozau tremaruynux py6opux HTI: 31.15
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hassa npoaykii (ykp): bionanuso I nokosiHHs
Hassa npoaykuii (anrJi): Second-generation biofuels
OuiKyBaHi pe3yJIbTaTH:

T'anyss 3acrocyBaHHs: 72.19 (HaHOKaTaIi3)

Onuc npogykuii (yKp): 3 METOIO MOIIYKY MOTEHIIHUX KaTali3aToPiB /AJis MipOJiTHYHOI KOHBEPCii pocanHHOI 6iomMacu B
6ionanuso Il mokosiHHA IpoBeseHo MopiBHAIbHUN aHai3 MmeTonoM TI1JI MC TepMOXiMiYHUX IIEPETBOPEHb alipaTUYHNUX
KapOOHOBUX KUCJIOT Ha MOBEPxHi HAaHOKOMII03uTiB CeO2 /SiO2 3 po3aMipoM KpUCTaJITIB IioOKCUAY Lepito ~3 HM Ta
KOHIIeHTpallieto 6-24 BaroBux %. [IpoBeieHi feTasbHi JOCTIIKEHHs TEPMIUHUX IepeTBOPeHb MpulerieHux rpyi ?Si-O-Ce-(0O-
Acac)2 B nporjeci TOnoxiMivHOro cuHTe3y HaHOYacTUHOK CeO2 Ha [IOBEPXHI KpEMHE3EMY B 3aJIEXKHOCTI Bifi KOHIIEHTpallii Ta

KizpKocTi HaHeceHb Moaudixkaropa Ce(Acac)3.

ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapis 3aBepmenocti HTII: 3sit no HIJIKP

Bruposagskenns HTII: He BnposamkeHo

Crpoku BrpoBazskeHHs1: 2016 (Ipu HasIBHOCTI iHBecTOpa)

BupPOOGHHUK NPOAYKIii: BITYN3HSIHI JOCTIHO-€KCIIepUMEHTAJIbHI MiJIpUeMCTBA
Cro>KuBayi MPOAYKLii: IPOMUCIIOBI MiATIPrEMCTBA

IlepcrieKTHBHI pUHKH: BiTYM3HSIHI Ta 3aKOPIOHHI

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpaMu

®opmu Ta ymoBH nepegaui npogykuii: CriisibHi HIJIKP

7. Biosriorpagiunuii onuc

1.L.R. Azizova, T.V. Kulik, B.B. Palyanytsya, A.E. Zemlyakov, V.N. Tsikalova, V.Ya. Chirva, Investigation of chemical transformations
of thiophenylglycoside of muramyl dipeptide on the fumed silica surface using TPD-MS, FTIR spectroscopy and ES IT MS,
Nanoscale Research Letters, 2014, 9(1), 234-243. doi:10.1186 /1556-276X-9-234 (IF= 2.48) 2.B.B.Palianytsia, T.V. Kulik, O.0.Dudik,
O.L.Toncha, T.V. Cherniavska, Study of the thermal decomposition of some components of biomass by desorption mass
spectrometry. // International Congress on Energy Efficiency and Energy Related Materials (ENEFM 2013), Series: Springer
Proceedings in Physics, Vol. 155, Oral, A., Bahsi, Z.B., Ozer, M. (Eds.), 2014, XIV, 454-461. 3.T.}O.Jmutpenko, K.C.Kynux,
K.B.Boiitko, O.M.Bakaninceka, M.B.bopucenko, M.T.Kapresnb. KaranmiTuyHa akTHMBHICTh LEpiMBMICHMX MarepianiB y peakuii
PO3KJIaZlaHHS MepoKcuay BoAaHo. Ximis, ¢isuka Ta TexHosoris mosepxHi. 2014, T.5, C. 317-324. 4.J1.P AszizoBa, T.B. Kynuk, B.B.
[Manguung, K. Jlacno, A. Menuxapg, ®isuko-ximiuHe mocaimKeHHS KpeMHe3eMy, MOAU(iKOBAaHOTO rernapuHOM, [1jis CTBOPEHHS
HOBUX CHCTEM JOCTaBKHU JIIKapCbKUX 3aco6iB, [TonimepHuil xxypHan, 2014, T.36, N23, C. 309-315. 5.L.R. Azizova, T.V. Kulik, B.B.
Palyanytsya, Thermal and hydrolytic stability of grafted ester groups of carboxylic acids on the silica surface. Journal of Thermal
Analysis and Calorimetry, submitted. Yuacte B koHpepenuisx: 1.T.V. Kulik, B.B. Palyanytsya, L.R. Azizova, K.S. Kulyk, M.V.
Borysenko, Thermal transformation of carboxylic acids on the surface of nanosized oxides: kinetics and mechanisms, 34th
International conference on vacuum microbalance and thermoanalytical techniques (ICVMTT 34), Kyiv, 2014, P.40. 2.L.R. Azizova,



T.V. Kulik, B.B. Palyanytsya, Thermal and hydrolytic stability of grafted ester groups of carboxylic acids on the silica surface, 34th
International conference on vacuum microbalance and thermoanalytical techniques (ICVMTT 34), Kyiv, 2014, P.23.

8. 3BiTHa JOKyMeHTaNis

KizpKicTb CTOPiHOK B 3BiTi: 53
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiTOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB
b.b.[TansHuns

K.C.Kynuk

Kynuk T.B.

JL.P.A3i3oBa

M.B.bopucenko

0.0. Oygix

KepiBHHK opraHi3arrii:
Kaprens Mukona TumoddiitoBuy (1. X. H., mpodecop, akam.)
KepiBHUKH poGOTH:

Kynuk Tetana BonogumupiBHa

KepiBHuK Bigainy peectpanii HayKoBoi gisibHOCTI

IOpyenko T.A.
YKpIHTEI




