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Abstract: Numerical solutions were obtained to the model equations for various of the parameters characterizing the
pore structure, effective internal diffusion, and the chemical reaction constant. The conversion was decreased with the
cause of pore closure at the surface of reacting particles, reduction of porosity, surface area of reaction and effective
diffusion coefficient in the solid with the progress of reaction. Total conversion was strongly dependent on the local con-
version at surface. According to the decreasing of impregnated concentration of the copper oxide and the increase of
the flue gases concentration, total conversion was increased. The conversion was affected by gas flow rate and pore size
distribution in the reacting solid.
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Fig. 2(b) Geometric changes in the cylindrical pore
due to chemical reaction forming a prod-
uct with a different molar volume than
that of the product.
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Table 1. Physical Properties of y-Alumina[15]
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Properties
Surface area(m?/g) 33 25
True density(g/cm®) 338 3.4
Pore volume(cm®/g) 0.41 0.33
Partical diameter(cm) 0.3 0.3
Surface diffusion coefficient(cm?/min) | 0.04348 | 0.03804
Surface reaction constant(cm/min) 0.010986 0.010505
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Fig. 10. Comparisons of the local conversion with
the impregnated concentration of CuO in y-
alumina(KHT, X-5).
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Ca  : Concentration of gases in bulk[ gmol/cm?*]

C»  : Concentration of the reactant gas
[gmol/cm?]

Cs  : Concentration of gas in product layer[ gmol/
cm®]

A Diameter of the particle[cm]

D. : Effective diffusion coefficient in the particle
[em?/s]

D, :Diffusion coefficient in the product layer
[em?/s]

Dss @ Bulk diffusion coefficient of gaseous reac-
tant[cm?/s]

Dxsa : Knudsen diffusion coefficient in a pore
[em?/s]

G : Mass velocity [g s™' em™2]
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o(x) :

: Mass transfer coefficient[ cm/s]

: Surface reaction rate constant[cm/s]

: Effective reactivity of porous matrix[s™]
: Initial length of a pore[cm]

: Molecular weight of air{g/gmol]

: Molecular weight of SO,[ g/gmol]

: Mean molecular weight{g/gmol]

: Index of least pore size that is still active[—]
: Nth pore size of a discrete distribution[ -]
: Radious at time t=0[cm]

: Radial distance in a pellet[cm]

: Reynolds number[-]

. Schmitt number(—]

. Sherwood number[—]

. Temperature[ K]

. Maximum reaction time[s]

: Radial position of a cylindrical pore[cm ]

. Initial radius of a cylindrical pore before re-

action[cm ]

: Radial position of gas/solid interface in a

cylindrical pore[cm ]

: Radial position of solid product/solid reac-

tant interface in a cylindrical pore[cm ]

. Stoichiometric volume ratio[ -]

I ESCON

. Porosity of the pellet[—]

. Initial porosity[—]

: The porosity of pores of size x,[—]

. The porosity of pores of size x,[—]

. Tortuosity factor{—]

: Viscosity of mixed gas[g/cm s]

: Stoichiometric coefficient of the gas{-]

. Molar volume of solid product cm®/gmol]
. Molar volume of solid reactant[ cm®/gmol ]
. Local conversion in the pellet[—]

: Density of mixed gas[g/cm?]

Surface area density function[—]

4933, A59 433, 1994

1. O. Levenspiel,

oL

. Lennard-Jones parameter{ -]

: Function of the temperature and of the
intermolecular potential field for on mole-
cule of A and one of B[]
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