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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. ®i3uKo-XiMiuHi BJIACTUBOCTI [IOKPUTTS, OJEP>KaHOr0 METOJIOM 10HHOI iMIIJIaHTallii Ha MOBEPXHi HEP>KaBilouoi

cTajli

2. Physical-chemical properties of the coating obtained by the method of ion implantation on the surface of
stainless steel

Pedepar:

1. Incepraliio NpUCBsIY€HO PobJIeMi BUKOPUCTAHHS iOHHO] iMIIJIaHTAallii B IKOCTi TEXHOJIOTii CUHTE3y Ta
MoaundiKyBaHHS KaTali3aToOPiB Ha CTajeBill OCHOBI A peakuiil okucHeHHa CO, CH4 ta konsepcii C2ZH50H.
Binomo, 1m0 KaTasyiTuyHi KOMIO3ULi 17151 peakuiil HedTpasnisauii mkinnusux sukuzis (CO, NOX Ta iH.), OKUCHEHHS i
KOHBePCii ByIJIeBOJIHIB IOBUHHI OyTH aKTUBHMMU, CEJIEKTUBHUMH, CTablIbHUMM, MaTU BUCOKY MEXaHIUHYy MIIIHICTb,
3ATHICTb BUTPMMYBATY BUCOKI TEMIIEPATYpU peaKlii i meperpiBu 6e3 BTpaTH BJIACTUBOCTEN Ta BUCOKY TEIJIO- i
€JIEKTPOIPOBinHICTb. OCTaHHE O0COOJIMBO BaXKJIMBE B 3B'SI3KY 3 MOSKJIMBICTIO 3aCTOCYBaHHS HETPAAULIITHOTO
3alaJl0BaHHA peaklii yepe3 Harpis KaTtasizaTopy. basyro4yuch Ha JliTepaTypHOMY OTJIsAli iCHYIOUMX KaTaJTiTUYHUX
CHACTEM Ta METOJ|B iX CUHTe3y, OyJI0 3alIpONIOHOBAHO BUKOPUCTAHHS iOHHOI iMIIJIaHTallii B SKOCTi TEXHOJIOTI]
OTPMMAaHHS KaTaliTUYHUX KOMIO3UTiB. MeTtogamu POA ta POEC BcTaHOBIEHO (POPMYBaHHSI HAHOPO3MIpHUX

peHTreHaMOp(MHUX OKCUHITPUIHI, HITPUIHUX Ta OKCUAHUX CTPYKTYP LIapy iMIIJIAaHTATY, SKi aKTUBYIOTbCSI HAarpiBOM



B KUCHEBOMY cepeioBulli. [IpoBenieni TennogisnyHi Ta CKIE€POMETPUYHI JOCIIIIPKEHHS II0Ka3aJId BUCOKY
MEXaHiYHy Ta TEPMiUyHy MilIHICTb iMIIJIAaHTATiB, HAHECEHUX HA HEPIKABilOYY CTaJlb, IO NO3BOJISIE PEKOMEHIYBATH iX
L7151 BAKOPMCTAHHS B SIKOCTi HarpiBajJibHUX €JIEMEHTIB 200 B peaklisix 3i 3HaYHMMU TEIJIOBUMH IIOTOKaMU (B ra30BUX
TypOiHax Ta reHeparopax Tela Ta iH.). BusBieHa BUCOKa KaTaJiTUYHA aKTMBHICTb, CEJIEKTMBHICTD i CTA0i/IbHICTD
komno3uTiB 3 Ti, Ni, Al, Cr B peakuisix okucHeHHs1 CO, MeTaHy i pO3KJIa[ly €TaHOJIy Ta iX KOHKYPEHTO3/aTHICTb IO
BiZJHOIIEHHIO [0 KaTaji3aTopiB 3 METajlaMU IVIATUHOBOTO Psny. [IoKa3aHa MepCrneKTUBHICTh 3aCTOCYBAaHHS
KOMIIO3UTIB [IPY HETPaAULiliHOMY crIoco6i IpOBE€HHS KaTaliTUYHOI peakLii ofiep>KaHHs BOAHIO 3 €TaHOJy [TPU

HarpiBi KaTasuizaTopa eJEKTPUYHUM CTPYMOM.

2. The thesis is devoted to the use of ion implantation as a technique of synthesis and modification of catalysts on
the steel framework for the oxidation of CO, CH4 and C2H50H conversion. It is known that the catalytic
composition for neutralization of harmful emissions (CO, NOx, etc.), oxidation and conversion of hydrocarbons
must be active, selective, stable, have high mechanical strength, the ability to withstand high temperatures and
overheating of the reaction without loss of properties and high heat and electrical conductivity. This is particularly
important because of the possibility of non-traditional start of the reaction by heating the catalyst. Based on a
literature review of existing catalytic systems and methods for their synthesis, it was proposed to use ion
implantation as a technology of catalytic composites. XRD, AFM, SEM and XPS found the formation of nanoscale
amorphous for X-ray oxynitride, nitride and oxide layer structures of the implant, which are activated by heating
in an oxygen environment. Thermal and sklerometrics studies have shown high mechanical and thermal durability
of the implants, deposited on stainless steel, which allows us to recommend them for use as heating elements or in
reactions with significant heat flows (in gas turbines, generators of heat etc.). A high catalytic activity, selectivity
and stability of the composites with Ti, Ni, Al, Cr in the oxidation of CO, methane and the decomposition of ethanol
and their competitiveness with respect to the platinum catalysts with metals of the series were found. The
perspective of application of composites in a nontraditional way for the catalytic reaction of hydrogen synthesis
from ethanol by heating electric shock of the catalyst was shown.
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