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ABSTRACT

The heat of adsorption which was measured by the modified calorimeter was experimentally
obtained from the system of benzene-cyclohexane-NaY zeolite at 20, 25, 30 and 35°C, respectiv-
ely. The heat of adsorption of benzene was greater than that of cyclohexane, and was more
sensitive to temperature.

Benzene was preferentially adsorbed on NaY zeolite, and the amount of adsorption was calc-
ulated from the heat of adsorption and the experimentally measurable properties. The amount
of adsorption was rarely increased as the mole fraction of benzene over 0.3 in the liquid phase.
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A : Auxiliary tube
C: Cell
H : Heater
I : Insulator
T : T tube
L : Liquid bottle
R : Rubber tube
S : Stopper
* T'1,2,3.4 - Thermistor

Fig. 1. Adsorption cell, Liquid bottle and T tube.
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Fig. 2. Heat of adsorption for benzene(1)-cyclohe-
xane(2)-silica gel at 25°C: O: A4 = 575m%/g,
A : A = 483m?%/g, Fisher Scientific Co., 28~
200 mesh, @ : A =507m%/g, Merck, A =
70~230 mesh.
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Fig. 3. Surface excess for benzene (1)-cyclohexane

(2) mixtures on NaY =zeolite at various
temperatures.
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Table 1. Physical properties for adsorption of benzene(l)-cyclohexane(2) on NaY zeolite.

temp. CC) amount of adsorbed molecules(mmol/g) equilibrium constant in phase change
IAS model TAP model TAS model IAP model

22 4. 464 4,493 32. 000 24. 594
25 4.237 4.301 26.222 21.739
30 3.984 4.119 22. 818 19. 231
35 3.892 3.992 20.231 16. 308
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Fig. 4. Heat of adsorption difference to the IAS
model for benzene(l)-cyclohexane(2)-NaY
zeolite.
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Table 2. Heat of adsorption difference to the IAS model for benzene(1)-cyclohexane(2)-NaY zeolite.

temp. CC) ~4H\° (cal/g) —dHy (cal/g) — (48" —4H?) (cal/g) dev. (%)
exp. exp. exp. cal. (eq.1l)
20 44.85 21.08 23.77 26.15 10.0
25 42.55 20.01 22.54 25.00 10.9
30 40.31 19.25 21. 06 23.93 13.6
35 38.55 18.39 20. 16 21. 86 8.4
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Fig. 5. Heat of adsorption of NaY =zeolite from
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a Activity
H Enthalpy psr unit mass of adsorbent

(cal/g)

Enthalpy of adsorbate(cal/mol)

Current (A)

Joule’s constant (4. 18 J/cal)
Equilibrium constant of the phase exch-

N~

ange
m Weight of adsorbent(g)

N Number of moles(mol)

# Number of moles per unit mass of adsor-
bent (mol/g)

@ Heat of adsorption per unit mass of ads-
orbent(cal/g)

R Recorder peak height(cm)
T Temperature(K)

¢t Time(sec)

V'  Voltage (V)

x  Mole fraction

4 Difference of properties

Superscript
m  Mixing
Excess function
Liquid phase
Adsorbed phase
Properties before adsorption or ideal statz

°oQ Y~ 8

Pure state

Subscript

Adsorption

Heating

Component 1 (benzene)

DD -~ > Q

Component 2 (cyclohexane)
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