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Pedepar:

1. PoboTa npucesueHa 3'sICyBaHHIO BIIJIMBY CTPYKTYPHU Ta (PYHKIIIOHAJIIBHOTO CKJIaAy OBEPXHi BYTIJIEL€BUX
HaHOMarepiaiB Ta 6araToa3sHuxX KaTasi3aTopiB Ha ix OCHOBI Ha Mepebir reTeporeHHO-KaTaJiTUYHUX [IPOLIECIB
ripyBaHHS OPraHiYHUX PEYOBUH Ta BUSIBJIEHHI OCHOBHUX YMHHUKIB, 110 320€3M€4yI0Th KaTaliTUYHY aKTUBHICTb
BYIJIELIEBUX HAHOMAaTepiaJjiB y polecax rifpyBaHHS Ta AerigpyBaHHs. O0’eKTU NOCTiIKEHHS!: ByIJeLeBi
HaHOMarepiau Ta HaHO(a3Hi KaTaai3aTopyu Ha OCHOBI BYIJIEL€BUX HAHOMATEPialiB, a caMe, ByIJleLieBi HAHOTPYOKH,
okcuy rpadeny, BifHOBIeHU oKcuT, rpadeHy, TepMOCTPYKTYPOBaHUM I10JIiaHiiH, ByrjieBi HAHOBOJIOKHA, rpadiT,
aKTUBOBaHE BYTiJIIS1, HAHOMATepiaau 3 HaHECEHMMH Ha ByrJjlelleBi HAHOTPYOKY HaHOYaCTMHKaMU 3a71i3a,
iHKarncys1bOBaHUMMU Y ByIJI€L|€Bi HAHOTPYOKM HAHOYACTUHKAMU HiKeJIo, Ta 3 HAHECEHUMU Ha OKCUJIHI CUCTEMU
BYIJIELI€eBUMU TOYKaMHu. [IpemeT noCliIpKeHHS: BIUIUB CTPYKTYPHUX XapaKTEPUCTUK Ta PYHKIIOHAIbHOTO CKJIaAy

IIOBEPXHI OJlepKaHUX BYyIJIelleBUX HAaHOMaTepiaJjliB Ha repeobir reTeporeHHO-KaTaliTUYHUX IPOLLECiB rifpyBaHHs [1a



IeriapyBaHHs OPraHiYHUX CIOJIYK Ha IIPUKJIAMl Peakuiil rigpyBaHHs eTUIEeHY, 4-HITPOTOJIYOJIY, O-METUJICTUPOITY Ta
IeriipyBaHHs eTaHy. MeTonu nociimkeHHs: peHTreHodasoBuil anani3 (POA), npocsidyioya eeKTpoHHa
MIKpOCKOIIisl BUCOKOI po3ainbpHoi 3natHocTi (TTEMBP3), ckanytoda esnekTpoHHa Mikpockorist (CEM),
peHTreHogdoToenekTpoHHa crekrpockonis (POEC), indppavepsona (I4) ciekTpockorlisi, pamaHiBCbka
CIIEKTPOCKOIIisl, aiCOPOLiTHII MEeTO/1 BU3HAUEHHS IIMTOMO] ITOBEPXHi, €IeMeHTHUI aHaJi3, xemocop6iis CO,
PeHTreHO(III00PEeCLIeHTHUI aHali3, KiHeTUYHI MeTOIM NOCIIiIpKeHHS KaTaliTUMHUX peakiiil. Po3po6iaeHo HayKoBi
3acay CTBOPEHHS KaTasi3aTopiB rijpyBaHHs Ha OCHOBI BYIJIELIEBUX HAHOMATEepiasliB. BUABI€HO OCHOBHI YMHHUKH,
AKi BU3HAYAIOTh KaTaJiTUYHY JiI0 ByIJIELIEBUX HaHOMATEPiasliB y peakuisax riipyBaHHs OpraHi4YHMX CIIOJIYK Y ra3oBii
Ta pigkiit ¢paszax. [IpencraBaeHO HOBUM TUIT aKTUBHUX LIEHTPIB AeTiIpyBaHHS METaHOJIy IJIs1 ByTJleLeBUX
HaHOMarepiaJiB SIKUM € CTPYKTYPHUI e(PEKT TUITy «BaKaHCis». PO3BMHYTO HANIPSIM CTBOPEHHS €(DEKTUBHUX
HaHO(]a3HMX KaTaJli3aTOPiB HA OCHOBI BYIJIEL€BUX HAHOMATEPialiB AJ1s1 FeTePOr€HHO-KaTaliTUYHUX NIPOLECiB
rigpyBaHHs Ta OeTiApyBaHHs. Briepiie, Ha IpuKJazi BifHOBJIEHOIO OKCUY rpadeHy, eKCIIEPUMEHTAJIbHO IT0KA3aHO
3[ATHICTB BYIJIELIEBOTO HAHOMATEPialy IIPOSIBIIATY KaTaJiTUYHY aKTUBHICTD Y PEaKLisaX TipyBaHHS 3a
aTMOC(EepHOro TUCKY Ta [10Ka3aHo, 10 Halbisblia KaTaliTUYHa aKTUBHICTb JOCAraeThCs AJ1s1 rpadiTH30BaHUX
BYyIJIELIEBMX HAHOMATEPiaJliB Ta MaTepiasiB 3 PO3BMHEHOIO IIOBEPXHEBOIO N-CIIPSKEHOIO CUCTEMOIO. BCTaHOBIIEHO,
110 ByTJlelLleBi HAHOMaTepiajii XapakTepU3yIOThCsl BUCOKOIO CTabiIbHICTIO MPY TiApyBaHHI HEHACUYEHUX CIIOJYK Ta
II0Ka3aHo, 110 36i/1bLIeHHS] BMICTY KUCHIO Y CTPYKTYpi ByIjleLieBUX MaTepiasiB Ta 30ibIIeHHs BMiCTy amop@HOi
a3y Ipu3BOIATH 4O 3MEHIIEHHS KaTaJliTUYHOI aKTUBHOCTI. Briepie npoeMOHCTPOBAHO 30aTHICTb MOJIiaHiNiHY
[IPOSBJIATY KaTaJliTUYHY aKTUBHICTDb y peakuisax rinpysaHHs. [IokazaHo, 10 aKTUBHICTL I0JIiaHIIIHY CYTTEBO
3aJIeXKUTD Bifl TEMIIEPATypH oro o6pob6Ku. TepMOCTPYKTYPOBaHU II0JTiaHijIiH [IPOsIBIIsS€ KaTaliTUYHY aKTUBHICTb y
razoasHOMY TiipyBaHHi eTueHy, ripyBaHHi HiITpOCcnosykK Ta crnosuyk 3 C=C 3B's13KOM y PifKiii ¢asi.
3anponoHoBaHo MeToauky cuHTe3y Ni@BHT 3 BUKOPUCTaHHSIM METO/y iMIIPETHYBaHHS, 10 4O3BOJISIE OJlepKaTh
HaHoMaTepias 3 HaHoYacTUHKamu Ni, iHKaNCyJbOBaHUMU Y 30BHIIMHIX cTiHKax BHT Ta MOBHICTIO NOKPUTUMU
ByIJIelleM, 110 3arobirae KOHTakTy Ni 3 MOBITPSIM Ta peakLifiHUM cepefoBuILeM. BusiBieHo, 1o nepeHeceHHs
3apsay B TaKUX cUCTeMax 3 MeTany Ha BHT Biflirpae KiIt04oBy poJib Y PETYJIIOBaHHI KaTaJiTUYHOI aKTUBHOCTI
Ni@BHT. Briepiue rmokasaHo, 10 ByIJIeibBMiCHI MaTepiasy, o He MICTATb MeTaJl, MOXYTb [IPOABJIATY KaTaliTUYHY
aKTUBHICTb y peaKllii BOJSHOTO 3CyBY Ta BIIeplIe IPOAEMOHCTPOBAHO, 110 KaTaJiTUYHE [IEPETBOPEHHS METAHOJIY HA
BYIJIELIEBUX HAHOMaTepiajax MOXe IepebiraT B TOMy YUCIIi i IISIXOM po3kiaay MmeTaHosy Ha CO ta H2.
3anponoHOBaHO HOBUI TUII aKTUBHOTO LEHTPY AETifPyBaHHS METAHOJIY, SIKUM € CTPYKTYPHU Ne(PEKT TUILY
«BakaHcisy. Ha nmpukiagi rigpyBaHHS 4-HITPOTOJIYOJIy Ha BYTIJIel[€BUX HAHOTPYOKax y pinkiil ¢asi mokasaHo, 1o
POJIb PO3YMHHYKA Biflirpae 3Ha4Hy POJib B 3a3HAYE€HOMY IIPOLECi, TPY YOMY KOHLEHTPALLisl PO3YMHEHOTO BOLHIO €
BTOPUHHUM (aKTOpOM. [IpoBeieHHs IPOoLeCy Y IPUCYTHOCTI IPOTOHOAKLENTOPHUX Ta MOJISIPHUX PO3UMHHUKAX
IIPU3BOJUTS [I0 30i/blI€HHS KOHBepCii 4-HiTpoToyosty. [Toka3aHo, Mo MBUIKICTb MigpyBaHHS CIIOJYK 3 IOABIMHAM

3B'SI3KOM Y PifIKiil Ta y ra3osiii ¢pasax Ha ByIJel€eBUX HAaHOMaTepiasax € CIiCTaBHOIO.

2. The work is devoted to the determination of the influence of the structure and functional composition of the
surface of carbon nanomaterials and multiphase carbon-based catalysts on the course of heterogeneous catalytic
processes of hydrogenation of organic substances and identifying the main factors that ensure the catalytic
activity of carbon nanomaterials in the processes of hydrogenation and dehydrogenation. Research objects: carbon
nanomaterials and nanophase catalysts based on carbon nanomaterials, namely, carbon nanotubes, graphene
oxide, reduced graphene oxide, thermostructured polyaniline, carbon nanofibers, graphite, activated carbon,
nanomaterials with iron nanoparticles deposited on carbon nanotubes, nickel nanoparticles encapsulated in
carbon nanotubes, and carbon dots deposited on oxide systems. Subject of research: influence of structural
characteristics and functional composition of the surface of the obtained carbon nanomaterials on the course of
heterogeneous catalytic processes of hydrogenation and dehydrogenation of organic compounds, on the example
of hydrogenation reactions of ethylene, 4-nitrotoluene, o-methylstyrene, and dehydrogenation of ethane. Research
methods: X-ray diffraction analysis (XRD), high-resolution transmission electron microscopy (HRTEM), scanning
electron microscopy (SEM), X-ray photoelectron spectroscopy (XPS), infrared (IR) spectroscopy, Raman
spectroscopy, adsorption method for determining specific surface area, elemental analysis, chemisorption of CO,



X-ray fluorescence analysis, and kinetic methods for studying catalytic reactions. Scientific principles for the
creation of hydrogenation catalysts based on carbon nanomaterials have been developed. The main factors
determining the catalytic action of carbon nanomaterials in hydrogenation reactions of organic compounds in the
gas and liquid phases have been identified. A new type of active centers for methanol dehydrogenation for carbon
nanomaterials, which is a structural defect of the “vacancy” type, has been presented. The direction of creating
effective nanophase catalysts based on carbon nanomaterials for heterogeneous catalytic processes of
hydrogenation and dehydrogenation has been developed. For the first time, using the example of reduced
graphene oxide, the catalytic activity of a carbon nanomaterial in hydrogenation reactions at atmospheric pressure
has been experimentally demonstrated, and it has been shown that the highest catalytic activity is achieved for
graphitized carbon nanomaterials and materials with a developed surface n-conjugated system. It was found that
carbon nanomaterials are characterized by high stability in the hydrogenation of unsaturated compounds, and it
was shown that an increase in the oxygen content in the structure of carbon materials and an increase in the
content of the amorphous phase lead to a decrease in catalytic activity. The ability of polyaniline to exhibit
catalytic activity in hydrogenation reactions was demonstrated for the first time. It was shown that the activity of
polyaniline significantly depends on the temperature of its treatment. Thermostructured polyaniline provides
catalytic activity in the gas-phase hydrogenation of ethylene, the hydrogenation of nitro compounds, and
compounds with a C=C bond in the liquid phase. Methods for the synthesis of Ni@CNT using the impregnation
method are proposed, which allow obtaining a nanomaterial with Ni nanoparticles encapsulated in the outer walls
of CNTs and completely covered with carbon, which prevents contact of Ni with air and the reaction medium. It
was found that charge transfer in such systems from metal to CNT's plays a key role in regulating the catalytic
activity of Ni@CNT. It was shown for the first time that carbon-containing materials that do not contain metal can
exhibit catalytic activity in the water shift reaction, and it was demonstrated for the first time that the catalytic
conversion of methanol on carbon nanomaterials can proceed, including by decomposition of methanol into CO
and H2. A new type of active center for methanol dehydrogenation is proposed, which is a structural defect of the
“vacancy” type. Using the example of hydrogenation of 4-nitrotoluene on carbon nanotubes in the liquid phase, it
is shown that the role of the solvent plays a significant role in the specified process, with the concentration of
dissolved hydrogen being a secondary factor. Carrying out the process in the presence of proton-accepting and
polar solvents leads to an increase in the conversion of 4-nitrotoluene. It has been shown that the rate of
hydrogenation of compounds with a double bond in the liquid and gas phases on carbon nanomaterials is
comparable.
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