HWAHAK KONGHAK Vol. 32, No. 3, June, 1994, pp. 281-287
(Journal of the Korean Institute of Chemical Engineers}

Cs 0|21 gtEl HE2l0|E A 2 Encapsulation:
DEDHY W AlE el vl

HEH! - sds - B

AEqgn spetFete), *Fskata
(19934 69 309 A3, 19939 12€ 30 A=)

Hydrogen Encapsulation in Cs Ion-Exchanged Zeolite A:
Model Development and Comparison with Experiment

Dong Hyun Kim!, Nam Ho Heo* and Jong Taik Kim*

Depariment of Chemical Engineering(*Department of Industrial Chemistry),
Kyungpook National University, Taegu 702-701, Korea
(Received 30 June 1993; accepted 30 December 1993)

2 o

Cs o]l %3 A &ele]E A9 $4 encapsulationo] g F4wd-g s)élgdct. Encapsulationel] #3
ZA9 md[2]3} vnge d $2EA7} O-window:S E5ted 4% a-cageEHE B-cageZ Eoi71A 3
«th= AollA] B-cage encapsulation 3-8 ulEA sl Qlc). o] Bdg -2 decapsulationo] Z-§3}e
Bote of RdA AR} APA I} o)$ 2 A= AS BT APHAHAE GAAT F caget
EAAgA o) ¥ encapsulation 43 9] o &2 Usith £37F o-cage’FE o p-cageF k2] 52A1EL encap-
sulation %ol J3-& Wz sk ole F cageodl] AFE FaEAY A7t A2 Arhe AL v)Ein
Slet.

Abstract—A mathematical model is developed for hydrogen encapsulation in Cs ion-exchanged zeolite A.
In comparison with the previous model[2] on encapsulation, the present model correctly considers the route
to B-cage encapsulation in that hydrogen molecules are allowed to enter into a B-cage only from the neighbo-
ring a-cage through the Og-window connecting the two cages. When the model is applied to temperature
programmed decapsulation, excellent agreements were observed between the model predictions and the
experimental data. In the investigated range, no influence of the encapsulation pressure was found on the
diffusivity through a-cages and on the mass transfer coefficient between the two types of cages. Also the
encapsulation temperature had no effect on the isotherms of a-cage concentration versus B-cage concentration,
indicating that the energy level of the hydrogen molecule is the same in both cages.
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Fig. 1. Experimental results of temperature programmed
decapsulation(encapsulation at 350°C, 92 atm).
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Fig. 2. Schematic representation of the crystal structure
of Cs ion-exchanged zeolite A.
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Fig. 3. Variation of concentrations at center of a crystal
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Fig. 4. Fitting of experimental results by the model[ encap-
sulation condition: (a) 350°C, 92 atm; (b) 350°C,
10.5 atm]. (— Experimental Data; --- Model Cal-
culation).
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A :preexponential factor, defined in Eq. (6) [sec™]

¢, :a-cage concentration [mol/cc crystal]

¢ :PB-cage concentration [mol/cc crystal]

D, :a-cage diffusivity [cm?®/sec])

E. :activation energy for a-cage diffusion [cal/mol]

E. :activation energy for mass transfer from {-cage
to a-cage [cal/mol]

f  :fraction of hydrogen encapsulation in B-cage

g(t) : normalized decapsulation rate, defined in Eq.
(8) [sec™']

ks : coefficient for mass transfer from a-cage to B-
cage [sec™!]
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k. :coefficient for mass transfer from B-cage to a- (1991).
cage [sec™'] 2. 538, sds, =9 33 29, 717(1991).
k, :preexponential factor, defined in Eq. (7) [sec™] 3. o)Fd, 3dE, 7AE8, 7Ed . 33}, 30, 710
P :encapsulation pressure [atm] (1992).
Qs :mass transfer rate from a-cage to B-cage [mol 4. Kuester, J. and Mize, J.: “Optimization Techniques
Jee crystal sec] with Fortran”, McGraw-Hill, New York, NY(1973).
Ro :zeolite crystal radius [cm] 5. Barrer, RM.: “Zeolites and Clay Minerals as Sor-
r :radial variable in zeolite crystal [cm] bents and Molecular Sieves”, Academic Press, New
t :time [sec] York, NY(1978).
x :dimensionless radial variable in zeolite crystal 6. Breck, D.: “Zeolite Molecular Sieves”, John Wiley
(=1/Ry) and Sons, New York, NY(1974).
HOEH

1 3gs, kg, PEE Y g, 29, 407
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