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ABSTRACT

The relations between the mole fraction and the activity coefficient in the adsorbed ph-
.ase were obtained from the thermodynamic analysis on the adsorption equilibrium of liquid
mixtures. The adsorption equilibrium data of the liquid mixtures, benzene-cyclohexane and
toluene-cyclohexane, on the zeolite Na Y and Na X were measured at 30°C. The activity co-
-efficients in the adsorbed phase, calculated from the adsorption equilibrium data, were the-
rmodynamically consistent. It was found that the amout of preferentially adsorbed molec-
ules cculd be calculated from the experimental adsorption equilibrium data.
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Sys'em | A7 zel/g-rol) ’ A1z-Az2 ¥ (cal’g mo"; f Adso L ny |' n* mmol’y)
Bereneil) — | | Na} 3.5362
187.22° 80. 02
Cyclohexarne(2) NeX 3.3463
| T )
Toluene(1) - | NaY ‘ 4.6906
l 909. 36 —414.68 i —
Cyclonexane(2) NaX i 4. 1480
B BBRES = RS 19 BESL 2 ERA mE=n (1 — %) (28)
< Bo 1k BER g she RQo)L 2 ZAA 4 9tk el ey 2

2te3a H19W W 2 3 1981 48



Zeolite Na Y ¥ Na X a3t RIS HRBRESYY B 135

Gy
(el
<O

200

X, XY, /nf

(1) 8-C-vy

(2} B-C-X
32) T-C-7 i
(4) T-0-X
v
0 1 L L 1
0 02 04 06 08 10
X7YI

Fig. 2. Relationships between x1x271/m¥ and xi71.
point, experimental data; line, calculated

value’

BN

; <

\:’N
\ \\ |

h A
\\\ \\ i
\ \|
\\\!
i it}

0.0 L
0.2 04 06 08 19

Fig. 3. Mole fraction ofrcomponent 1 in adsorbed
phase for bulk phase mole fraction.

Fig. 4. Activity coefficients in adsorbed phase for
binary liquid-adsorbent system at 30°C.
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Nomenclature

A specific surface area per unit mass of ad-
sorbent (cm?/g)

partial molar area(cm?/mole)

constant of equation(30)

fugacity (dyne/cm?)

Gibbs free energy per unit mass of adso-

D~ Q8

rbent(erg/g)
»# number of moles per unit mass of adsorb-
ent(mole/g)
pressure(dyne/cm?)
gas constant(erg/mole°K)
entropy (erg/g°K)
temperature °K)
molar volume(cm?®/mole)
mole fraction
Avogadro number (1/mole)

Ng <N ®»nxv

Greek letters

7 activity coefficient
Wilson parameter

1 energies of interaction in Wilson equation
(cal/mole)

u chemical potential(erg/mole g)
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surface tention(erg/cm?)

‘Superscript

g excess function

0o
X3

pure component, standard state

properties before adsorption

o adsorbed phase

Subscript

4
k

component i,j

number of coefficients in equation(30)
component ]

component 2
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