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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHuX PyOpHK: 31.15.27

Tema gucepranii:
1. BB HaHOPO3MipHOro (pakTOpa Ha KaTaJiTUYHI BJIACTUBOCTI CKJIAJHUX OKCUJHUX CUCTEM B peakllii rImboKoro

OKHCJIEHHA METAHY.

2. The influence of nano-dimensional factor on catalytic properties of complex oxide systems in reaction of deep
oxidation of methane.

Pedepar:

1. 3anpoONOHOBAHO CNIOCi6 NPUrOTYBaHHSI HAHECEHNX HAHOPO3MiPHHUX KaTajli3aToPiB y HEPIBHOBAKHUX YMOBAX, SIKMMN
3a0e3revye AUCIepryBaHHs akTUBHUX KOMIIOHEHTIB - OKCU/iB Maprasio (L ~ 3 HM) i cTabinizyiounx 106aBoK
(oxeupu La, Ba, Sr) y nopucriit matpuui Hocist AI203, 36epekeHHsI HAHOPO3MipHOCTI Y4aCTOK OKCHIY alIOMiHIIO i
cTabinizalilo Horo HU3bKOTEMIIEpPAaTypHUX MoaUQiKallill, 1110 06YMOBIIIOE€ BUCOKY aKTUBHICTb i TEPMOCTa0iNIbHICTD
aJIlOMOMapraHIeBrx KatajizaTopis. BctaHoBieHO HasBHICTD (a30BOro i BHYTPIIHBOrO po3MipHUX e(EeKTiB B
aJIIOMOMApraHLEeBill HAHOCUCTEMI, IO MOJISATAI0Th B 3HWKEHHI TeMnepaTypy (HasoBUX IEPETBOPEHb OKCULY
AJIIOMIHIIO 1 TEMIIepaTypy BiZHOBJIEHHSI OKCHy MapraHLlo IIPY 3MEHIIEHHI po3Mipy ix yacTok. Po3pobyieHo
HU3bKOTEMIIEPATYPHi HAaHOPO3MipHi (L=7-15 HM) KaTanizatropu cTpyKTypH mniHeni MeFe204 (Me = Mn, Co, Ni),

CHHTE30BaHi LJISIXOM TEPMOJIi3y pi3HOMETaIbHUX TPUSIEPHUX KapOOKCUIaTHUX KOMILJIEKCIB 3ajiza



[Fe2llIMelIO(CH3COO0)6(H20)3]-2H20 (Mell-Mn, Co, Ni). Bukopucrtanns Hocis (Al203) i BBegeHHs 106aBok [TAP
nifBUIy€e TEPMIUHY CTIMKICTb PepUTHUX KaTasi3aTopiB. B 06sacTi BifHOCHO HU3bKUX Temnepatyp (1o 4500C) BIiuB
po3mMipHOro ¢akropa Ha MBUAKICTb peakllii IJIM60KOro OKUCIEHHS METaHy 110JIra€ B 30i1bIlI€HHI TMTOMOI
KaTaJIiTUYHOI aKTUBHOCTI (PepUTiB KOOAJIBTY i HiKeJII0 IPU 3MEHILIEHH] po3Mipy iX YacTOK. BcTaHOBIIEHO, 110
HalOiIbII aKTUBHI KOOANBTLMPKOHIEBI KaTali3aTOpU XapaKTePU3yIThCs 6i/IbIIOI0 AUCIEPCHICTIO sIK Hocis (L (ZrO2)
=12-13 HM), TaK i akTBHOrO KoMnioHeHTa (L (Co304) ~ 3 um). 3 BukopuctanHsam metoay TTIB nokasaHo, 1o cepef,
HaHECEHUX (PEPUTHUX i KOOANTBTUUPKOHIEBUX HAHOCUCTEM HaNOi/IbII aKTUBHUM KaTali3aTOp XapaKTepU3yeThCs
HaNGiNIBIIOI0 KiIbKICTIO Ta PEeakLiliHO0 3ATHICTIO KUCHIO. SIK cBimyath maHi TTIJIA ta IY-cnekTpockoriii, HasBHICTb
CHJIBHUX KUCJIOTHUX LIEHTPIB Ha ITOBEPxHi KaTasizatopa 3abesneyye HU3bKY TEMIIepaTypy [TOYaTKy peakiii

IIMGOKOTO OKHCJIEHHS METaHy.

2. The method of preparation of supported nano-sized catalysts under non-equilibrium conditions providing high
dispersity of manganese oxides (L ~ 3 nm), conservation of nanosized particles, stabilization of Al203 low-
temperature modifications thus resulting in high activity and thermal stability of alumomanganese catalysts was
proposed. Phase nanosized effect in the process of high-temperature treatment of catalysts (9000C, 5 h.) appears
evident in reducing temperature of phase conversions Al203 while decreasing in their particles size. Low-
temperature nano-sized (7-15 Hm) catalysts of spinel structure MeFe204 (Me = Mn, Co, Ni), synthesized by
thermolysis of multimetallic tree-nucleus carboxylate complexes of transition metals
[Fe2llIMelIO(CH3COO0)6(H20)3]-2H20 (Mell-Mn, Co, Ni) were developed. The use of a carrier (Al203) and surface-
active agents improves thermal stability of catalysts. The influence of factor of nano-dimensions on the rate of
methane deep oxidation at relatively low temperatures (below 4500C) consists in increasing of specific catalytic
activity of cobalt- and nickel- ferrites with decreasing of the size of particles. It was found that the most active
cobalt-zirconium catalysts were characterized by the higher dispersity of both a support ZrO2 (12-13 nm) and an
active component Co304 (~ 3 nm). The most active low-temperature catalyst is characterized by highest amount
and mobility (reactivity) of oxygen, as well as by presence of strong acidic sites on its surface.
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