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TEOPETUYECKOE UCCJIEJJOBAHUE KUHETUKU
JTUMEPU3ALIMU OKCUJTIA ATIOMUHUS*

A.

C. apunos', b. 1. JlyxoBuuxuii?

AnHotamus: MccrienoBaHa peakiiysi TMMepHU3aliMy OKCUAA aJlOMMHUS METodaMU KBaHTOBOW xumuu. C mo-
MOIIIbIO TUOPUIHOTO (hYHKIIMOHAA JEKTPOHHOM IIOTHOCTH C KOPPEKIIME 10 TeOPUX BO3MYILEHHUIT BTOPOTO
nopsinka B2PLYP nocTtpoeHa cooTBeTCTBytoLIasi MOBEPXHOCTh MoTeHMalbHOi sHepruu (I1I19). TlokazaHo,
YTO B3aMMOJCICTBUE ABYX MOHOMEPOB Al2O3 maxe B MPOCTEiiIIeM ciiydae MPUBOAUT K 00Opa30BaHMIO TMMEPOB
(Al203)2 B pa3IMYHBIX U30MEPHBIX (popMax. AHaIM3, OCHOBaHHBIN Ha Teopuu Paiica—Pamcneprepa—Kacce-
nsi—Mapkyca (PPKM), mokasai, 4To KOHCTaHTa CKOPOCTH poiiecca numepusannu 2A1,03 — (Al2O3)2 MoxeT
OBITH Ha MOPSIAKKU HMXE, YeM OLIEHKA TI0 MOJEIM TBEPIbIX chep. 3aBUCMMOCTh COOTBETCTBYIOIIEH KOHCTAHTHI
CKOPOCTH OT TeMIepaTyphbl 1 fasieHust B ananazonax 7' = 300—3000 K u P = 10~%—10? at™ MokeT ObITb Mpei-
craBneHa B popme JIuHIeMaHa ciieayiomum odpasoM: ko(T) = 8,01 - 10277197 exp(21671/T) cm®/(monbc);
koo (T) = 9,91 - 10977175 exp(—2911/T) cM®/(Monb-C).

KioueBble ciioBa: okcu altoMUHUs;, numepusauusi; PPKM
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Theoretical study of dimerization kinetics of aluminum oxide

THEORETICAL STUDY OF DIMERIZATION KINETICS
OF ALUMINUM OXIDE

A.S. Sharipov and B. I. Loukhovitski

Central Institute of Aviation Motors, 2 Aviamotornaya Str., Moscow, 111116 Russian Federation

Abstract: The study is aimed at the quantum chemical investigation of alumina dimerization. The appropriate
potential energy surface is explored using the hybrid density functional with perturbative second-order correlation
B2PLYP. It is shown that the interaction of two AloOs monomers leads to (Al2O3)2 formation in different
forms. The RRKM-based analysis revealed that the rate constant of 2A1,03 — (Al2Og3)2 process can be lower
by several orders of magnitude than the estimates by the rigid-sphere theory. The corresponding temperature-
and pressure-dependent rate constant can be expressed by the Lindemann fit as follows: ko(7) = 8.01 -
101977107 exp(21671/T) cm®/(mole®s) and koo (T) = 9.91 - 109717 exp(—2911/T") cm®/(mole-s).

Keywords: alumina; dimerization; RRKM
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