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Abstract — The experimental of S{adsorption, with varying S{xoncentration, packed-bed depth, and space velocity, was car-
ried out using a lab-scale fixed bed with zeolites, such as KA, NaA, CaA and NaX. Both of an equilibrium adsorption chpacity an
breakthrough time increased with zeolite pore size, in order of KA, NaA, CaA and NaX. Breakthrough time of NaX increased under
SG, concentration of 504 ppm, but mass transfer rate decreased due to expansion of mass transfer zone. Breakthrough time is rela-
tively increased in the low gas concentration(<504 ppm) more than high concentration(>504 ppm), which is proved by the effects o
equilibrium adsorption capacity, space velocity ang, 18€the zeolite from the relationship of Wheeler equation.
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Fig. 1. Schematic diagram of the S@dynamic adsorption test.
1. Gas bomb 7. Circulating pump
2. Mass flow controller 8. GC-MS(Gas Chromatograph-Mass
3. Gas mixer Spectrometer)
4. Water jacket 9. Data acquisition system
5. Catalyst bed 10. Automatic gas analyzer
6. Water bath 11. Vent
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Fig. 2. Experimental breakthrough curves for SQ dynamic adsorption
on the different zeolites(2C°C, 7 cm, 15 ml/min, 1,030 ppm).

Table 1. The breakthrough(dynamic) concentration in solid phasef the
different zeolites(Q=15 ml/min, 7 cm, G=1,030 ppm)

SQ, dynamic capacities ~ Mass transfer zone

Zeoltes type (9-SO/g-zeolite) (min)

KA(3A type) 0.0015 95
NaA(4A type) 0.0032 280
CaA(5A type) 0.0377 985
NaX(13X type) 0.0498 1,023
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Fig. 3. The plot of Langmuir-Freundlich equilibrium for SO, dynamic
adsorption on the NaX zeolites with different column depth(26C,
504 ppm).
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Fig. 4. The relationship between k and SG, inlet concentration with
different column depth(20°C, 1,000 ml/min).
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Table 2. The breakthrough(dynamic) concentration in solid phase of the various conditions on the NaX zeolite

&, FY5=(ppm), G

(cm?/min), W= 24 E3A19) FA(9)F Ve L, pgt= &
EHEAFminelH, gxe F2H0-SO/0-

Siem, o= Fig. 41 UERARIT.

Column depth Mass transfer zone Space velocity SO, concentration SO, dynamic capacity
(cm) (min) (hr?) (ppm) (9-SQ/g-NaX)
7 445 14,300 206 0.0448
7 229 14,300 504 0.0515
7 215 14,300 700 0.0518

7 219 14,300 D30 0.0543
12 490 8,600 206 0.0459
12 268 8,600 504 0.0463
12 226 8,600 700 0.0490

12 217 8,600 1030 0.0526
12 220 8,600 504 0.0463
12 255 14,300 504 0.0469
12 215 17,200 504 0.0516
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Fig. 6. The effect of breakthrough time for space velocity on the NaX
zeolite(20°C, 12 cm, 1,030 ppm).
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