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Adsorptive Separation of Freon by Microwave Irradiation
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Abstract

Gas adsorption on adsorbents depends on temperatures and pressures. When these parameters are fixed, the
adsorption capability and selectivity can not be changed. If the gas adsorption is controlled by another factor like
electromagnetic field, the adsorption and desorption can be managed by much intentional way. The microwave has
characteristics to excite particular components such as water without destroying it. In this study, microwave was
irradiated to the adsorbent of an NaY zeolite which is almost transparent to microwave. As vapor of 1, 1,2~
trichloro~1, 2, 2-trifluoroethane (CFC~113) and water flowed simultaneously on the zeolite packed in a column at
room temperature, only water was adsorbed. The adsorbed water was removed from the zeolite and then replaced
by CFC-113, since the microwave was irradiated. Greater the power of microwave was, more CFC-113 was
adsorbed. The water adsorption took place again after a latent period by stopping the microwave irradiation.
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Fig. 1. Adsorption apparatus and adsorption tube with microwave guide.
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Fig. 2. Breakthrough curve for CFC-113 on NaY
Zeolite.
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Fig. 3. A typical adsorption—desorption curve under
microwave irradiation.
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Fig. 4. Conceptual illustrations for adsorption state in zeolite.
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Fig. 5. Relationship between adsorption amount of
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Table 1. Adsorption amount of CFC~113 [mi/g].

Irradiation Time (min)

a3 7 T 15 20

Qn  0.857 1.424 2336 2.525 2534 2534

A Qu 0156 0389 1146 1.413 1440 1.462

Q. 0701 1.035  1.190 1.112 1.094 1.072

Qn 4526 5372 7336 7724 7712 7.834

B Qun 0757 1.379  3.447 4366 4399 4592

Qr 3759 3993 3889 3.358 3313 3242

Q. 5906 6920 9074 10515 11.018 10.746

C Qn L2 1750 4169 5935 6.661 6.662

Qn 4794 5169 4905 4550 4357 4.084
A : Microwave Power 0.4 kW, 25°C
B: " 0.8 kW, 25°C
C: " 0.8 kW, 40°C
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Fig. 6. Conceptual illustrations for adsorption step
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Fig. 7. CFC-113 adsorption-desorption curves show-
ing the effect of microwave power.
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Fig. 9. Relationship between relative amount of ad-
sorption and adsorption temperature.
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