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

Tema gucepranii:
1. BnuB dpakTanbHOI pO3MipHOCTI TOBEPXHi OKCHIIB KPEMHIIO Ta LUPKOHIIO Ha iX KaTaJIiTU4YHi BTaCTUBOCTI B

peaKlisiX OKUCHEHHSI MOHOOKCH/LY BYTJIELIIO Ta CUHTE3y €TUJI-TPET-0yTUI0BOro edipy

2. Effect of the surface fractal dimension of silica and zirconia on their catalytic properties in reactions of carbon
monoxide oxidation and synthesis of ethyl-tert-butyl ether

Pedepar:

1. Bnepuie 3anponoHOBaHO KiJIbKiCHMIA MifIXif, SIKUI TIOSICHIOE BILJIMB [TIOBEPXHEBOI (PpaKTaIbHOI pO3MIPHOCTI
KaTasi3aTopa Ha €HEPrilo aKTUBallii reTepOreHHO-KaTaJliTUYHOI peakuii. Ha npukiazi OKMCHO-BiTHOBHOI peakii
okrcHeHHs1 CO Ha oKcUax KPEMHII0 Ta IUPKOHII0 eKCIIepUMEHTANIbHO MifTBEP/KeHa TEOPeTUYHO OTPUMaHa
3aJIEXKHICTb €Heprii akTUBAaLlii Ta NePeNEeKCIIOHEHIITHOIO MHOKHUKA KOHCTAHTY IBUKOCTI PeaKLii Bif
[IOBEPXHEeBOi (PpaKkTaibHOI po3MipHOCTI. BcTaHOBIEHO, 10 3i 36iIbIIEHHSIM IOBEPXHEBOI (paKTasbHOI PO3MiIPHOCTI
IiOKCUAY KPEMHIIO €Hepris akTuBallil Ta NepeeKCIOHEHIiNHNI MHOXKHUK KOHCTAaHTH MIBUAKOCTI peaKuii
okucHeHHA CO nigBuilyoThed. [TokaszaHo, wo nig peaxuii okucHeHHs CO Ha AioKCHi LUPKOHIIO 3 IOCTIMHUM
3HAYEHHSIM [IOBEPXHEBOI (PpaKTalbHOI PO3MIPHOCTI €Hepris akTuBallii peakllii NpaKTUYHO He 3MiHIOEThCSL.

BcraHoBeHO, 110 NpU NOCTIiNHIN eHeprii akTuBalii peakuii okucHeHHs1 CO Ha TiOKCUIi LUPKOHIIO0 3HAUYEHHS



[epeneKCIOHEHIMHOrO MHO>KHYKA KOHCTAaHTH WIBUAKOCT] 3MEHIIYIOTHCS 3i 30i/IbIIEHHSIM MacOBOi (PpaKTalIbHOI
PO3MIpPHOCTI KaTasni3aTopis. [y1si reTepOoreHHO-KaTaJiTUYHUX PeaKliil KUCJIOTHO-OCHOBHOTO TUITY, HA IPUKJIA]
peakuii cuHTe3y ETBE Ha okcuzax KpeMHio, MOgu@iKoBaHMX OKCHUIAMU LJMPKOHIIO Ta alloMiHilo, 3'1COBaHO, 1110
aHTMOaTHA 3aJIEXXHICTb MBUIKOCTI i "4aCTOTU 00€PTiB" peaklii Bifl KUCJIOTHOCTI NIOBEPXHi KaTasi3aTopis MOB'I3aHa 3i

3MiHOIO iX IOBEPXHEBOI (PPAKTAIbHOI PO3MiPHOCTI.

2. A quantitative approach to explain the effect of surface fractal dimension of catalyst on activation energy and
pre-exponential factor of heterogeneous catalytic reaction was presented for the first time. Our theoretical results
are in a good agreement with experimental studies of the CO oxidation on various porous silica and zirconia
nanopowders. Our results indicate that the activation energy and the pre-exponential factor of rate constant of
CO oxidation increases with increasing the surface fractal dimension of silica. For CO oxidation on zirconia with
invariable value of the surface fractal dimension the activation energy does not change. If the activation energy is
constant, the pre-exponential factor of rate constant of CO oxidation decreases with increasing the mass fractal
dimension. For heterogeneous-catalytic reactions of acid-base type, on example of synthesis of ethyl-tert-butyl
ether on the silica modified by zirconia and alumina, it was shown that antibate dependence of rate and "turnover
frequency" on acidity of catalysts surface is related with change of the surface fractal dimension.
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