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Abstract— The adsorption isotherms for halogenated hydrocarbons such as methylene chloride and Freon-12 on
five kinds of adsorbents (two activated carbons, two molecular sieves, and SiO,) were measured with the BET adsorp-
tion and the pressurized adsorption apparatus. The BET multilayer model is shown to fit well the experimental adsorp-
tion isotherms. The adsorption capacity is in the order of S-AC>K-AC>MS-13X>510,>MS-5A at the same equilibrium
adsorplion pressure. Enthalpy of adsorption which is estimated from the constant C of BET multilayer model seems to
be related to the reversibility of adsorption andthe strength of adsorption. Activated carbons used seems to be the best
adsorbent among the other ones, comparing witiethe terms of the adsorption capacity and the adsorption strength.
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Table 1. Physical properties of adsorbents

Specific Solid  Pore Pore  Sources
Adsorbents surface density volume diameter of
used area Jem3) (em3/ A material
(mZlg) (g/em3) (cmd/g)  (A)
Si0y 340 2.11 1.15 140 Junsei
Molecular 380 2.28 0.5 5  Davidson
sive-5A
Molecular 480 1.97 - 10 Linde
sieve-13X
Activated 1100 2.1 0.8-0.9 - Kowa
carbon
Activated 1160 2.1 0.9 17 Sigma
carbon
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Fig. 1. Adsorption isotherms for Freon - 12
(CF, Cl;) on molecular sieve.
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Fig. 2. Adsorption isotherms for Freon - 12
(CF4Cl,) on activated carbon and SiO,.
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Table 2. The proportion of reversible adsorp-
tion to total adsorption of Freon-12
(CFzC]z) at 300 torr

reversible portion

adsorbents (2nd adsorption/ 1st adsorption)

25°C 35°C 50°C
SiO, =1 =1 =1
MS-13X 0.45 0.55 0.68
MS-5A 0.90 0.93 =1
K-AC 0.64 0.75 0.34
S-AC 0.48 0.63 0.78
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Fig. 3. Adsorption isotherms for methylene
chloride (CH,Cl,) on various adsorbents
at 25°C.
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Table 3. Correlation of the BET multilayer
model
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Table 4. Adsorption amount of Freon-12
(CF,Cl,) at 1000 torr

adsorption Vo

adsorbates adsorbents temperature (°C) (mllg)

Freon-12  SiO, 25 108.04 132.18
(CF,Cly) 35 85.95  178.42
50 63.14 147.65

MS-13X 25 2251.24 35004.94

35 778.75 12452.69

50 334.79  996.70

MS-5A 25 43.49 3399.42

35 23.47 1524.40

50 8.31 695.88

K-AC 25 1246.11 1622.50

35 953.29 1781.26

50 813.01 976.97

S-AC 25 5112.27 24940.44

35 3812.85 21012.87

50 3251.46 37708.21

Methylene SiOy 25 51.39 21.93
Chloride ~ MS-13X 25 33.78 74.52
(CHpCly)  MS-5A 25 35.70 29.39
K-AC 25 364.56 11.13

S-AC 25 874.89 160.28
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aasorption
adsorbents tempiiatlfltrg °0) am::xilsl(t)r(llir?rggl/g)
Si0, 25 1.17
50 0.75
100 0.42
150 0.21
K-AC 25 3.24
50 2.81
100 1.97
150 1.34
MS-5A 25 075
50 056
100 028
150 018

Table 5. Maxiumum variation of temperature in
the adsorption bed

maximum variation
of temperature
1st adsorption 2nd adsorption

adsorption

adsorbent temperature (°C)

K-AC 25 11°C 5°C
50 7 4
100 5 3
150 2 2
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NOMENCLATURE

: constant in equation (1), [-]
. . activation energy at adsorption, [kcal/ mole)
: activation"energy at desorption, [kcal/mole]
: pressure at adsorption equilibrium, [mmHg]
: saturation pressure, ([mmHg]|
: heat of adsorption, [kcal/mole)
= . monolayer adsorption amount, [m//g]

: adsorption amount, [m//g]
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