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Pedepar:

1. BUCOKONIOPUCTI HAHOCTPYKTYPOBaHI BYIJIE€LIEBi MaTepiaiy sIK €JIEeMEHTH KaTaliTUYHUX CUCTEM. MeTooM
TEMILJIATHOT'O CUHTE3Y 33 BIOCKOHAJIEHOIO METOAMKOIO CTBOPEHO ME3OIIOPUCTUI BYIJIELIEBUI MaTepial, SIKAN
XapaKTepU3yeTbCsl IUTOMOIO IoBepxHeo 1120°M2 /T, i yHiKaJIbHMM 3HaY€HHSIM IPaHUYHOI aIcOPOLIiHOI MiCTKOCTI
3a rnapamu 6eHseny — 2.12°cm3 /1. BusiByieHo, 0 IUISIXOM I0JATKOBOTO JOHACUYEHHS Ta HACTYIIHOI KapOoHi3allii
[IpeKypcopa MOKHa OTPMMATU HAaHOMIOPUCTUH BYIJIEL|€BUI MaTepias 3 VI[iTbHEHUM KapKacoOM, SIKUI TPAaKTUYHO He
MicTuTh Mikpornop. JlocinkeHo ancop6LiiiHi, CTpYKTYpHi Ta $izuKo-XiMiuHi XapakTEepUCTHKY OLEeP>KaHUX
MarepiasiB. Bu3Ha4€HO BIUIMB IPUPOAU BYIJIELEBUX MaTepialiB Ha CTPYKTYpy OKMCHOTIO Iapy MaTepiaiB 3 pi3HUM
CTyIIEHEM OKMCHEHH: IoBepxHi. [TokasaHo, 1110, He3Ba)Kal0YM Ha Pi3HY NIPUPOAY BYIJIELeBUX MaTepialiB Ta
XapakTep iX NOpUCTOCTi, POPMYBaHHSI OKCU/IHUX IIAPiB HA IOBEPXHi BiflOyBa€ThCS NOAIOGHUM MITISIXOM. POo3po6ieHo

OpUTiHaJIbHY METOAUKY AiarHOCTUKU IOPUCTOi CTPykTypu HBM ascop6LiiiHuM MeTOIOM y IOEAHAHHI 3 METOIaMU



MaJIOKyTOBOI'O PO3CiIOBaHHSI PEHTI€HIBCHKOIO BUITPOMIHIOBAHHS. 32 OIIOMOTIOI0 Liiei MEeTOAVKY AOCIIIKEHO
0co6MBOCTi TpaHcpopMmaliii CTPYKTypy HAHOCTPYKTYPOBAHUX BYyIJIElleBUX MaTepiasiB B iepapxiuHiil
IIOCJIiJOBHOCTI: BUXiJHWI CUJIIKarejb — CUJIIKaTHO-TIOJiIMEPHUI HAHOKOMIIO3UT — CUJIIKaTHO-BYIJIELI€BUI
HAaHOKOMIIO3UT — ME30IIOPUCTUI HAHOCTPYKTYPOBAHNU ByTJjlelieBUil MaTepiaj. Ha 0CHOBI OTpMMaHMX HOCIiB
CUHTE30BAHO KaTajliTU4YHi CUCTEMHU 3 HAHECEHUM HiKeJieM Pi3HOI KOHUeHTpalil. ToBIHA HAHOKJIACTEPIB HIKEJIO B
OTPUMAaHUX 3pa3Kax AopiBHIOe Npu6sn3HO 0.8°HM i IPaKTUYHO He 3aJIeXKUTh BiJl KOHIEHTpallii MeTasy B MaTepiai.
BussineHo, 1m0 pu BMICTi 2.5 % Mac. paiuKaJbHUM YMHOM 3MiHIOETbCS XapaKTep NPOCTOPOBOTO PO3TallyBaHHS
HaHOKJIACTEePiB HIiKEJII0 Ha TIOBEPXHi [1Op BYIJIELIEBOTO HOCIS i IEPBUHHUMU €JIEMEHTAMU CTPYKTYPU CTAIOTh
MacoBo-(ppakTanbHi (qeHgpuTonoioHi) arperatu. CPoOpMoOBaHi y BUTJISAL AEHAPUTOIIONIOHNX YTBOPEHb
HaHOKJIAaCTE€PU HIKEJIIO MT0KA3aJId MAKCYMAaJIbHY KaTaJIiTU4YHY aKTUBHICTb B TECTOBUX PEaKLigIX BiTHOBJIECHHS
rifpaTOBaHMUX NPOTOHIB Ta HAPTOXIMIYHOMY IIPOLEC] TiAPOKPEKiHTa i30nponinden3eny. Bukopucranug
IIPOTOHIPOBiIHMUX MeMOpaH 3 HBM B peaxiiii rifpoKpeKiHry i30npomninioeH3eHy 103BOINIO0 3HU3UTU TEMIIEPATYPY
Ta TUCK NpoBeeHHs peakuii 1o 290 C ta 4°Mna, Bif[TOBiZIHO, a TAKOXK iCTOTHO 3MIiHMBCS CKJIa[, IPOAYKTIB PeaKLii.
BcraHoB/I€HO, O B peaklii B3aeMOoZii BOJHIO 3 HAJIMIIKOM KMCHIO, 10 iMiTye ITpoLec KaTOAHOI KaMepU ITaJIMBHOTO
€JIEMEHTY, KaTajli3aTop Ha HOCII 3 yIlliIbHEHNM BYIJIELIEBUM KapKacOM MPOSBIIL€ KaTaJiTUYHY aKTUBHICTD Y

niana3oHi remnepatyp 130-170 C i BaBiui Bumy npu 190-290 C.

2. High-pore nanostructured carbon materials as elements of catalytic systems Mesoporous carbon material
characterized by specific surface area of 1120°m2 /g and unique value of maximum adsorption capacity of benzene
vapor - 2.12°cm3 /g was created by template synthesis using innovative methods. It has been revealed that with
additional saturation and subsequent carbonization of the precursor, it is possible to obtain nanoporous carbon
material with a compacted framework, which is largely free from micropores. Adsorption, structural and physical-
chemical characteristics of the obtained materials are investigated. The influence of the nature of carbon materials
on the structure of the oxide layer of materials with different degree of surface oxidation is determined. It is
shown that despite the different nature of carbon materials and the nature of their porosity, the formation of oxide
layers on the surface is similar. The original method of diagnostics of the porous structure of NVM by the method
of adsorption in combination with the methods of low-angle X-ray scattering has been developed. With the help of
this technique the peculiarities of transformation of the structure of nanostructured carbon materials into a
hierarchical sequence are investigated: initial silica gel - silicate-polymer nanocomposite - silicate-carbon
nanocomposite - mesoporic nanostructured carbon material. On the basis of the obtained materials catalytic
systems with various concentrations of nickel applied were synthesized. The effective thickness of nickel
nanoclusters in the samples is about 0.8°nm and is virtually independent of the metal concentration in the
material. It has been established that at a nickel content of 2.5°wt.°% the nature of the spatial arrangement of
nanoclusters on the surface of pores of the carbon carrier changes radically and the main elements of the
structure are mass-fractal (dendritic) aggregates. The nanoclusters of nickel formed in the form of dendritic
formations showed maximum catalytic activity in model reactions of hydrated protons recovery and
isopropylbenzene hydrocracking. The use of proton-conducting membranes in isopropylbenzene hydrocracking
reaction allowed to reduce temperature and pressure to 290°C and 4 MPa, respectively. The composition of
reaction products has changed significantly. It is established that at reaction of interaction of hydrogen with the
superfluous oxygen simulating process of operation of a cathode chamber of a fuel cell, the catalyst on the carrier
with the condensed carbon skeleton shows catalytic activity in a range of temperatures 130-170 °C and twice above
at 190-290 °C.
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