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B peaKuiﬂx OKVMCHEHHA METaHY

2. Catalytic properties of composites based on zirconia and transition metal oxides (Cu, Co, Ni) in the oxidation of
methane

Pedepar:

1. Inceprariiio NpUCBSYEHO 3'1CYBaHHIO BIUIMBY OKCUZiB nepexigHux meranis (CuO, CoO, NiO) ta meTasiB
nnaTtuHoBoi rpynu (Pt, Pd, Rh) B cknani KoMnosuTiB Ha OCHOBI iTpiii- (CKaHif-) cTabini3oBaHOro HioKCUIY
LIMPKOHII0, SIK IPOTOTHUIIIB aHOJAHUX MaTepiaiB TBEPAOOKCUAHUX NanuBHuX enemeHTis (TOIE), Ha ix karaniTnyHi
BJIACTMBOCTI B IIPOLECAX OKMCHIOBAJILHOTO IIEPETBOPEHHS MeTaHy. [10Ka3aHo, 110 KOMIIO3UTH Ha OCHOBI
iTpificTabinizoBaHoro giokcuay OUPKOHI i okeuais nepexinaux metainis (CuO, CoO, NiO) BUSIBIISIOTh BUCOKY
aKTUBHICTb B PEaKLisix FeTepOreHHO-KaTaJiTUYHOTO OKUCHEHHS MeTaHy (IJIMO0KOro Ta napujiaabHoro): 75-99 %
KOHBEPCIisl METaHy JOCSTaeThCsl B TeMIlepaTypHOMYy iHTepBasli 600- 800 °C, xapakTepHOMY 1151 pO6OTH
cepegHboremneparypHux TOIIE. PeryiroBaHHS KiZIbKOCTI Ta pyXJIMBOCTI ITIOBEPXHEBOTO KUCHIO LIJIIXOM OITHMMi3arlii

XiMIYHOTO CKJIa[ly TaKUX CHCTEM [I03BOJISIE MMiIBUIIUTY iX aKTUBHICTh. Hallbinbi akTUBHUI B peakliii ri116oKoro



OKHMCHEHHSI MeTaHy KoMIo3uT ckiany 10 %Co,10 %Ni/[YSZ+CeO2] MiCTUTb CTPYKTYPY LIMiHei, 6i/IbIll aKTUBHOI i
CTabisIbHOI B YMOBaxX OKMCHIOBAJILHOTO Tpouecy. [TinBuieHHs akTUBHOCTI KOMIIO3UTHUX KaTasli3aTopiB, JOIIOBAaHUX
MeTajlaMU IJIaTMHOBOI IPYIIY, SIK [TI0Ka3aHO 115 MasaJliiBMICHOrO 3pa3Ka, ITOB'S3aHO 3 iX BINIMBOM Ha OKMCHO-
BiZJHOBHI BJIACTMBOCTi OKCUJHMX KOMIIO3UTiB. BCTAaHOBJIEHO, 1110 NPOMOTYIOYMH BIIUB METAJIiB [IJIATUHOBOI Ipynu
(Pd, Pt, Rh) 3anesxuTs Bif, CKIaAy peakuiiiHoi cyMimi (CTeXioMeTpisl napiaJbHOrO YU IJIMOOKOr0 OKMCHEHHS,
IIPUCYTHICTb AiOKCUAY CipKu). Buia akTuBHICTh Pt-BMiCcHOro KaTaznizaTopa B peaklisix napliaabHoro i riamboKoro
OKMCHEHHSI MeTaHy B IpUCyTHOCTI SO2 06yMOBJIEHA 3HAaYHO BUIIOI0 AaKTHUBHICTIO NIJIATMHY B peaklii OKNCHEHHS
IiOKCUAY CipKH i BiiTOBiTHUM 3MEHIIEHHSIM 0JIOKYBaHHS aKTUBHOI ITOBEPXHIi AiOKCUIOM cipku. [TokazaHo, 1m0
6iHapHi Co-Cu Ta Ni-Cu KoMI103UuTU Ha OCHOBI YSZ xapaKTepusyloThCsl BUCOKOIO TEPMiYHOIO cTiliKicTio (7o 1000 C) i
CTabiJIbHICTIO MOKA3HUKIB aKTUBHOCTI IIPOTATOM [IOBTOPHUX LIUKJIiB pOOOTH (KaTaji3 B yMOBax IiJBUIIEHHSI -

3HIDKEHHS TeMnepaTypu B iHTepBazi 550-800 °C) B npouecax OKUCHEHHSI METaHYy.

2. The thesis is devoted to studying the influence of transition metal oxides (CuO, CoO, NiO) and platinum group
metals (PGM: Pd, Pt, Rh) in composites based on yttrium- (scandium-) stabilized zirconia, as prototypes of anode
materials of solid oxide fuel cells (SOFC), on their catalytic activities in oxidative conversion of methane. It is
shown that composites based on Y-stabilized zirconia and transition metal oxides (CuO, CoO, NiO) show high
activity in the heterogeneous catalytic oxidation (deep and partial) of methane: 75-99 % conversion of CH4 is
achieved in the temperature range of 600-800 °C - typical for SOFC. Regulation of quantity and mobility of surface
oxygen in such systems by optimizing the composition allows to increase their activity. The most active composite
(10 %Co,10 %Ni /[YSZ+CeO2]) towards deep oxidation of methane possesses a spinel structure (Cul-XCo2+X04)
which is more active and stable under oxidative process conditions. Increase in activity of composite catalysts,
doped by PGM, which is shown for Pd-containing sample, is connected to their influence on redox properties of
oxide composites. It is shown that promoting effect of platinum group metals (Pd, Pt, Rh) depends on the
composition of the reaction mixture (stoichiometry of partial or deep oxidation, presence of sulfur dioxide). Higher
activity of Pt-containing catalyst in partial and deep oxidation of methane in the presence of SO2 is caused by
much greater activity of platinum in oxidation of sulfur dioxide and corresponding reduction of active surface
blocking by SO2. Binary Co-Cu and Ni-Cu composites based on YSZ displayed high enough thermal stability (up to
1000 C) in the process of methane deep oxidation.
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