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Adsorption of binary liquid mixtures of benzene and cyclohexane on NaY zeolite has been
studied at 20°C, 25°C, 30°C and 35°C. In this work, the individual adsorption isotherms
were obtained on the assumption that the number of mcles and the compositions of the
adsorbed phase did not change when a little amount of cyclohexane, which is a poor-adsorpt-
ion adsorbate, was added to the solution in the adsorption equilibrium.

Benzene was preferentially adsorbed on NaY zeolite, and the individual adsorption isotherms
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showed the Langmuir type. A long period of time was required for the adsorption equilibrium
to be established at lower temperatures. With temperature increase, surface excess and the

Aamounts of adsorption for each component were decreased but the adsorption selactiviiv of

benzene was increased.
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Table 1. Properties of liquids and adsorbent at various temperatures

Temp. molar volume of | molar volume of | occupied area of [ occupied area of | surface area of
benzene 16) cyblohexane 16) | benzene 16) cyclohexane 16) | NaY zeolite
o (cc/g-mole) (cc/g-mole) (A% molecule) (A%/molecule) (m?*g)
20 88. 8797 108. 1060 27.9250 31. 8193 ‘ 804.6
25 89.4238 108. 7550 28.0388 i 31. 9465 ; 745.0
30 89. 9757 109. 4172 28.1541 | 32.0761 683.0 m E?
35 90. 5365 110. 0924 ‘ 28.2708 j 32.2079 607. 2 ﬁ

* : Experimental value with BET(Nz) method.

Table 2. The amounts of adsorbed molecules for NaY zeolite benzene(1)~cyclchexane(2) system at various

temperatures
temp. l (217 @ )exp ' (722 @) exo ‘ (m7 @ )sn ‘ (n2% ®)sn i (n7)e
°C mmoles/g ! mmoles/g ? mmoles/g : mmoles/g : mmoles/g
20 5.1 i 3.6 : 4.8 3.5 ! 4.7
| ‘
25 4.6 3.1 | 4.4 3.1 i 4.5
30 4.1 | 2.6 } 4.1 2.9 i 4.0
35 3.6 | 2.2 ; 3.6 2.6 \ 3.6
Subscript
exp . experimental value,
SN : Schay and Nagy mode?
E : Everett model.
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Nomenclature

A Avogadro’s number(1/mole)}

a Partial molar area(m?/mole)

K The equilibrium constant of the phase
change

m  Weights of adsorbent(g)

N Number of moles(mole)

7 Number of moles per unit mass of adso-
rbent (mecle/g)

S Specific surface area of th: adsorbent
(m?/g)

v Molar volume(m?®/mole)

x  Mole fraction( =)
Superscripts

e Excess function

!/ Liquid phase

o Properties before adsorption

e Pure component

o Adsorbed phase

*  Propzrties after addition
Subscripts

¢  Component ¢
Component 1(benzene)

2 Component 2(cyclohzxane)
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