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Abstract

Dubinin-Astarkhov’s adsorption isotherm equations based on Polanyi’s adsorption potential theory
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have been applied to a number of adsorption systems using zeolite. However, these cannot consist-

ently explain all the adsorption systems using zeolite.

a new equation suitable for many

Thus,

adsorption systems has been developed by modifying Cohen-Kisarov’s equation, in which the distr-

ibution function of adsorption energy is generalized as

o= 1

(1exp(-£57= )"

/

where m, ¢, and A are constants that are characteristic to adsorption system. It appears that

assumes large values for bigger molecules, ¢, is equivalent to characteristic energy of Duktinin-Astar-

khov’s equation, and A is correlated to the physicochemical properties of adsorbate such as heat of’

vaporizazion,
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Table 1. Physicochemical properties of Samples.
‘ I ) ..
i Decationization number of number of Adsorptlon Crystalinity
Turin; capacity of by x_1ay
Semples sms/unit cell | Nat/unit cell Nitrogen diffraction
(%) atoms/unit ce at/unit ce fcm3(9TP) a—solid]

HYp-44.5 | 87 | 44.5 7.3 181 good
NaHXp-65. 5 5.2 | 65.5 B.1 165 - | "
Nax | 0 ] 86 86 180 | "
HY 4.5 | 55 87 140 | "
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E e 2 AF4Y 125 o},
Table 2. Constants of Dubinin-Astarkhov equation.
Adsorbent Adsorbates ‘ W, n Eq | ANHv
H-Chabazite o | 0.2 2.5/1.5 1.6355 | 1.728
CO- 0.2 3.1/1.7 3.670 | 5. 54
H-L  Kr | 0.11 2.2/1.8 1772 | 246
n-C¢Hy 0.16 2/0.8 3100 | 5.801
i Cats 0.13 1.4/2.2/1.5 2.000 | 4. 697
HY-44. 5 | CeHs 0.3 2.8/3 ! 5220 | 10. 254
NaH¥-35. 5 Cetliz 0.16 34| 5.324 7.83
NaX o Cae 0.3 | 3/2.5 ‘ 8 100 10. 254
' CeHis 0.38 ©  3.5/1L5 | 6.438 7.83
HY l Cote 0.13 } 3/2.4 6. 000 10.2
bla 3 Ccnstanst of equation(14)
Adsorsents } Adsorhaizs Em/A A \ Em 1‘ 72 1 Em/E,
H-chabazite Oy } 44 | 0.350 1.540 i | 0.94
1 20, ! 3.93 1 1. 045 4.138 2 | 1.12
H-L 3.15 0. 469 1447 1 0.9
g 2.3 1.676 3854 2 1.4
1 i 2.51 0. 760 1620 1 1.23
HY-44. 5 3.4 1.710 5. 840 2 111
NaHXp-¢5. 5 Corz 5.4 1176 | 5.820 2 1.09
NaX Cells | 454 | 2,000 9.080 | 2 5 1.12
CeH,» 523 | 1.212 6. 350 2 | 0.98
HY CeHs | L% | LB | 668 2 : L11
22} Fig. 2,39 HL-n-butane ¥ Nax-ben- endt E¢8] 4 : Cohen-Kisarovdlo] A=
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mzpo] AAEA 2ok UA Sfpdhge mgk  0=0.368YH LA} HAAAAANE A e
o) Zoetm o) STt FadAE AL A4 =Egh HE AL AR en kel At
2 T 2o #iILY 2ol AEEE o 3 ubgk 4 gleh. Table 3014 2 en%t Eof
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Fig. 2. Plois ¢f Eq. (14) (52=2) and Cohen-Kiscrov

equalicn for the odserption of n-butane on

zeclite HL.

Fig. 3. Plots of Eq. (14) (m=2) and Cohen-Kisarov
equaticn for the adsorption of benzene on
zeolite NaX.
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Fig. 4. Cerralatien batweon perameter A of Ea. (14)

and hsai of vaporizaiicn of edicrkalesn.
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