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Surface Diffusivity. The calculation of the ratio Dk/De

using the experimental values allows an estimation of the
contribution of Knudsen diffusivity in the internal transport.
These values are included in Table 4 and show that the
Knudsen diffusivity has only a slight importance and that
intraparticle transport is mainly concerned by surface
diffusion. Indeed the mean pore radius of zeolite is very small,
close to the molecule size, and involves transport of
compounds in the adsorbate state. Surface diffusivity (Ds)
was calculated by means of eq 9 with the assumption that
surface tortuosity and pore tortuosity were the same and
equal to 4 (26). The values are of the same order as the surface
diffusivity obtained for linear hydrocarbon on activated
carbon (9) and NaX zeolite (27).

Nomenclature
b Langmuir constant

C gas concentration (mol m-3)

Cs gas concentration at the surface of the pellet (mol
m-3)

Ce gas concentration at equilibrium (mol m-3)

C0 initial concentration (mol m-3)

D fluid flow (m3 h-1)

Dc micropore diffusivity (m2 s-1)

Dcol column diameter (m)

De effective diffusivity (m2 s-1)

De,av average effective diffusivity (m2 s-1)

Dk Knudsen diffusivity (m2 s-1)

Dm molecular diffusivity (m2 s-1)

Dp porous diffusivity (m2 s-1)

Ds surface diffusivity (m2 s-1)

H height of bed (m)

K equilibrium constant

kf interphase mass-transfer coefficient (m s-1)

kp intrapellet mass-transfer coefficient (s-1)

L′ characteristic length (m)

M molecular weight (g mol-1)

N number of increments

q moles of adsorbate adsorbed per unit mass of
adsorbent (mol kg-1)

qmax maximum adsorbed phase concentration (mol
kg-1)

qs concentration adsorbed on the surface of adsorbent
(mol kg-1)

ro mean pore radius (m)

R ideal gas constant (8.3145 J mol-1 K-1)

Rc radius of microparticle (m)

Rp equivalent radius of pellet (m)

Sp external area (m2 m-3)

Sp′ external area of one pellet (m2)

t time (s)

T temperature (K)

u superficial velocity (m s-1)

Vp volume of a pellet (m3)

z axial coordinate in the column (m)

ε porosity of bed

εp porosity of particle

Fp density of adsorbent (kg m-3)

Fl bed density (kg/m-3)

τp,s tortuosity, pore, surface

Dimensionless Numbers

Re Reynolds number

Sc Schmidt number

Pe Peclet number
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