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Abstract — Regeneration of coked molecular sieve SA was carried out in a nonadiabatic fixed bed reactor.
Only part of the deposited coke in zeolite particles participated in the combustion reaction, while the re-
maining portion was removed in unoxidized forms. In addition, the reaction rate constant showed lower
value than that obtained from a differential reactor. Johnson’s model was satisfying for the prediction
of the behavior of this regeneration process, and the maximum permissible oxygen feed concentration in
an adiabatic system was calculated to be 1.0 mol%.
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Fig. 1. Experimental apparatus.

1. flow meter

2. control valve

3. preheater

4 . stainless steel bead packed bed

5. regeneration column

6. glass wool insulation

7. gas counfer

8. gas chromatograph

9. thermocouple

10. thermocouple for regulation of the wall
temperature

11. heating cord
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Table 1. Summary of the reported industrial regeneration processes.

Mole fraction of oxygen in
Authors feed stream Remarks

Regeneration at 370C for 1 day

Hoke(13) 0.75 followed by oxidation at 480°C
with pure air
Isosiv process

Schmeling(15) 0.75 Thermal desorption for 1 day
Regeneration for 2 days

VEB Lena-Werke(16) 0.8 Parex process
Regeneration at 400C for 49hours

May(17?) 1.0 followed by oxidation
with pure air
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NOMENCLATURE

a stoichiometric coefficient (1.5 gmoles of
02/gmole of coke)

e void fraction of the bed (0.38)

f time (sec)

z distance (m)

Pap's: density of gas and solid phase respectively
(0.525,1.14x10% Kg/m?)

fs (1-¢)ps

Mg,M o molecular weight of gas and coke respec-
tively (29x1073, 14x10° ( Kg/gmol )

V,¥, ' instantaneous, initial respectively, mole
fraction of oxygen

X mole fraction of carbon dioxide

C,C,: instantaneous, initial respectively, coke
concentration (Kg of coke/Kg of particle)

k reaction rate constant (atm™!s™)

P, total pressure (1 atm)

G mass flow velocity of the combution
gases (2.47x1072 Kg/mz. s)

T,Tw: initantaneous, wall respectively tempera-
ture (K)

Cpg, CPS: heat capacity, respectively of gas and
solid (1.07x10%, 1.21x103 J/Kg'K)

U overall heat transfer coefficient (J/m2~
s°K)

d diameter of the column (4.31x10"%m)

Q heat of reaction (4.54x107 J/Kg of coke)

Ws : mass of the particles in the reactor (Kg)
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