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1. Theories based on hopping models. This category contains hopping (mechanistic) models in which
the migrating particles are viewed as hopping between distinct, energetically favorable adsorption sites
on the surface [11-16]. Thus, surface diffusion is viewed as an activated type of a mass transfer process:
if an adsorbed particle acquires a sufficient energy, called the activation energy (Eac), it can get over
the energy barrier between adsorption sites and jump to a neighboring site (see Fig. 2). Hopping

models are appropriate when at most one layer of adsorbed particles is formed.

2. Theories based on hydrodynamic models. This category contains hydrodynamic models of surface
diffusion in which the diffusion of adsorbed particles is due to the viscous motion of the liquid film
inside the porous medium. Hydrodynamic models for surface diffusion go back to the work of Gilliland
et al. [17] in which a relation for the surface diffusivity was derived. Another hydrodynamic model was
proposed by Petropoulos [18] for mesoporous solids. The extensions of homogeneous hydrodynamics
models to heterogeneous surfaces were proposed [19-21]. Hydrodynamic models are not used very
often because the transport mechanism associated with a hydrodynamic flow appears only when at

least a few layers of adsorbed particles are formed.
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3. Theories based on Fickian models. Here surface diffusion is treated as the flow in excess of the flux
of non-adsorbing liquid or gas, i.e., in excess of bulk diffusion. Assuming that the two fluxes are
independent, the total flux becomes

Jtot=1Jb +Js (1)
and the surface diffusion flux, Js, is obtained (experimentally or theoretically) as the total diffusion flux
of a given liquid/gas minus the analogous diffusion flux of a non-adsorbing liquid/gas. This method
underestimates the bulk flux and overestimates the surface flux because the path

““‘desorption-bulk-diffusion-re-adsorption’’ is neglected [9].
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