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INTRODUCTION

RESULTS AND DISCUSSION

The reactive uptake coefficient y, in the Eley-Rideal mechanism of g chemical reaction can be
written as (Crowley et al., 2010)

;yr :argBJ (1)

where a, is the elementary reaction probability in collision of 3 gas phase molecule A with the
adsorbed molecule B, & is the surface coverage by adsorbed molecules of the component B.

The value of G in the Langmuir adsorption model is given by

R (2)
1+K,P,

where K, is the Langmuir adsorption equilibrium constant, Py is the partial pressure of molecules of
the component B in a gas phase (for simplicity we neglect here adsorption of molecules of the
tomponent A and the reaction product).

The reactive uptake coefficient depends on the nanoparticle size due to the size dependence
of K, (Murzin, 2009) and the size dependence of a:. Taking into account the dependence of a, for the
nanoparticle on the activation energy of a chemical reaction for the nanoparticle Erp, assuming that
Ep is related to the activation energy for a heterogeneous chemical reaction for bulk matter Ees
analogously to the équation for the activation energies for different processes that is given by
Vanithakumari and Nanda (2008) and using the size dependence of the nanoparticle melting
temperature according to Rekhviashvili and Kishtikova (2006), the value of y, for nanoparticle (y,,) in

KiPg <<1 and d/6 >>1, where d is the diameter of the nanoparticle and § is the Tolman length, can be
written as
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