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Adsorption Characteristics of Toluene Vapor According to Pore Structures of Zeolite 5A
Modified with Hydrochloric Acid
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ABSTRACT : This study is to investigate the correlation of pore structures of Zeolite 5As modified with acid and their adsorption capacity
of toluene vapor using the dynamic adsorption method. The experimental results showed that the modification with acid allowed more micro-
pores and enlarged the existing pores. Toluene vapor was mainly adsorbed on the surface of pores over 15 A in diameter. The equilibrium
adsorption capacity of toluene vapor of the modified Zeolite SAs was in the range of 15~70 mg/g and the equilibrium adsorption capacity
was increased to 5 times than that of the Zeolite 5A. The correlation between the total cumulative surface area and the equilibrium adsorp-
tion capacity was hard to say linear. The correlation in diameter between the cumulative surface area in the range of over 15 A and the
equilibrium adsorption capacity gave the highest correlation factor of 0.997.
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Table 1. Characteristics of adsorbate

Adsorbate|Formular Molecular B'o1lm£; Molecular diameter, A
weight, g/molpoint, C
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Table 2. Analysis conditions for toluene vapor by gas chro-

matography
GC HP 5890
Detector FID
Column HP-Innowax Capillary
Carrier gas N2
Oven temp. 60 T
Inject temp. 150 C
Detector temp. 250 C
Flow rate(N; : H; : Air, ml/min) 60 : 20 : 40
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Fig, 1. Schematic diagram of experimental apparatus for dynamic adsorption test.
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Table 3. Modification conditions for Zeolite SA with HCI

No. Adsorbent Condition

1 SA R

2 SAINI IN-HCI, thr cooking
3 SA3N1 3N-HCL, 1 hr cooking
4 5A6N1 6N-HCl, 1 hr cooking
5 5A6N2 6N-HCI, 2 hrs cooking
6 5A6N4 6N-HCI, 4 hrs cooking
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Fig. 2. Pore size distribution measured by BET analysis for
Zeolite SA.
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Fig. 3. Adsorption isotherm of nitrogen at 77K for Zeolite
SA.
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Fig. 4. Pore size distributions measured by BET analysis for
zeolite 5A and modified zeolite 5As.
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