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1. KarasiTiuHe OKUCHEHHSI METaHy Ta BOLHIO HA HaIliBIIPOBIIHUKOBUX MaTepianax Ha ocHOBi SnO2, MoaudikoBaHUX

Pt a6o Pd, Ta 4yyT/MBiCTb BiflIOBIIHUX CEHCOPIB

2. Catalytic oxidation of methane and hydrogen on semiconductor materials base on SnO2, modified with Pt or Pd,
and sensitivity of corresponding sensors

Pedepar:

1. Incepraliist npucBsYeHa BU3BHAUYEHHIO 3aKOHOMIpPHOCTE 1epebiry peakliiii OKNCHEHHsI MeTaHy Ta BOJHIO Ha
HaMiBIPOBiIHUKOBUX CEHCOPHUX MaTepiajsiax Ha 0CHOBI SnO2, MOIU(iKOBaHMX NIJIATUHOBUM METAJIOM (B LINPOKOMY
iHTepBasi KoHLeHTpauii Pt abo Pd), nocimkeHHIO BIIMBY JO0aBOK OiMeTaniyHuX cucTteM Pt - Pd Ha KaTaniTuyHy
aKTUBHICTh CEHCOPHMX MaTepiaiB, a TAKO>XX BUBYEHHIO YYTJIMBOCTI BiOBiAHNX ceHcopiB 7o CH4 ta H2.
BcraHoBIIEHO, 110 ofleprKaHi ceHCOpHi MaTepianu 3 jo6aBkamu Pt, Pd, Pt-Pd nposiBisitoTe BUCOKY KaTaJiTUYHY
aKTVBHICTb B OKMCHEHHI METaHy Ta BOJHIO, BCTAHOBJIEHU ONTUMAJIbHUI CKJIA], 6iMeTasliuHuxX J06aBOK [0
CEHCOPHOro MaTepiany Ha OCHOBI SNO2. BUBYEHO KIHETHKY Ta MEXaHI3M PeaKliii, I0Ka3aHo, 10 B PEAKLsIX

OKMCHEHHS] MeTaHy Ta BOJIHIO eKCIIEpMMEHTAaJIbHI JaHi y3ro[KyloThCs 3 yaapHUM MexaHizmoM (i - Pigpina).



3arporioHOBaHO KiHETUYHI PIBHAHHS, SKi ONUCYIOTh YCIO CYKYIIHICTb OfePKaHUX JaHUX. BUBYEHO 4yTJIUBICTD
CEHCOPHUX MaTepiaiiB Ha ocHOBi SnO2 3 nobaskamu Pt, Pd no CH4 Ta H2, nokasaHo, 0 YyTJIMBICTh CEHCOPIB IIpU
301/IbIIIEHHI [JIATUHOBOTO MEeTaJy IIPOXOJUTh Yepe3 MakCUMyM. BcTaHoBIeHa CUMOATHICTD Y 3aJ1€XKHOCTI
KaTaJIiTUYHOI aKTUBHOCTI CEHCOPHUX MaTepiajiB Ta YyTJIMBOCTI CEHCOPIB MpY MiBUILIEHHI BMicTy 106aBok Pt (Pd)
IIpY MaJIMX KOHLEHTpalisx metainy. [TokasaHo, mo (pisuKo-xiMiuHi 3aKOHOMIPHOCTI MeXaHi3My B3aeMoii rasis 3
NIOBEPXHEIO ra304yTJIMBUAX MaTEPiajliB € OCHOBOIO [JIs1 CTBOPEHHS BUCOKOYYTJIMBUX aICOPOLIIITHO-

HalliBIIPOBiIHMKOBUX CEHCOPIB.

2. The dissertation is devoted to determination of regularities of the methane and hydrogen oxidation, which are
proceeded on the semiconductor sensor materials based on SnO2, modified with platinum metal (in the wide
interval of Pt or Pd concentration), to examination of the effect of bimetallic systems Pt-Pd admixture on the
catalytic activity of the sensor materials, and also to study the sensitivity of corresponding sensor to CH4 and H2.
It is shown, that obtained sensor materials with Pt(Pd) admixture possesses high catalytic activity in the methane
and hydrogen oxidation, and the activity of sensors increases with increase of the supported metal amount. It is
shown, that the catalytic activity of supported Pt-Pd systems is higher, than that of these pure metals, i.e.
combined effect of Pt and Pd, and the phenomenon of synergism are observed. The optimum composition of
bimetallic admixture Pt-Pd is determined. It is shown, that the most active catalysts of the methane and the
hydrogen oxidations aresamples with ratio Pd:Pt = 2:1 and Pd:Pt = 1:2, respectively. The kinetics and the reactions
mechanism were studied. It is shown, that experimental data corresponds to the Eley-Riedel mechanism for the
methane and hydrogen oxidation. The kinetic equations describing all the data obtained are proposed. The
sensitivity of the sensor materials based on SnO2 with admixtures of Pt(Pd) to CH4 and H2 was studied. It was
shown that the sensors sensitivity passes through a maximum with increase of platinum metal amount. The
symbasis in the dependences of the sensor materials catalytic activity and sensitivity with increasing of Pt(Pd)
admixture content is determined for small concentrations of the metals.It is shown, that physical-chemical
regularities of the mechanism of the gases interaction with the gas-sensitive materials surface form the basis for
creation of high sensitive adsorptive-semiconductor sensors.
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