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Abstract—The surface excess and the heat of immersion in the adsorption from solutions were calorimetrically
investigated for the benzene-ethanol mixtures on activated carbon powder. The surface excess and the heat of
immersion, derived from the Gibbs adsorption equation and the adsorption capacity ratio representing the
surface areas occupied, were calculated incorporating the UNIQUAC and its two-dimensional image for the
adsorbed phase,and compared with Schay’s surface excess data and the heats of immersion measured with the
solution calorimeter. Approximating the localized adsorption interacting only with bulk phase and the excluded
volume effect, the heats of immersion were satisfactorily calculated from the adsorption parameters optimized
with the excess data.
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Fig.1. Equipments for heat of immersion.

: Air-conditioned constant temperature vessel

: Circulating pump C: Heat sink tank

: Controller E: Control valve

: Solution calorimeter signal conditioner

: Personal computer H: Amplifier

: Magnetic stirrer driver J: Vacuum-insulated
: Teflon dish jar

: Sample holder M: Teflon cap

: Glass rod and teflon handler

: Magnetic bar P: Thermister
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Fig. 2. Molecular interaction modes of an adsor-
bed molecule on the surface.

(a) strongly adsorbed on the surface and intera -
tions with neighboring molecules negligible,

(b) strongly adsorbed and strong interactions
with surface molecules.

(c) strongly adsorbed and localized, but no signi-
ficant interactions and exchanges with neighbo
-ring molecules expected.

(d) loosely adsorbed and same interaction modes
in bulk phase.
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Fig.3. Surface excess of ethanol(1)- benzene(2)
systems on the activated carbon.
a, b, ¢c,and d shown in Fig.2. The dots
represent the experimental results by Sc-
hay (19). The UNIQUAC parameters for
benzene and ethanol taken from ref.28 and

the optimum values of n;** and K are
3.340 m-mole/g active carbon and 4. 260.
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The solid line calculated using the equation
(15) and the parameters in Fig.3 but the
dotted line for the simplified equation ne-
glecting the temperature dependence of
bulk activity in the equation (15),
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NOMENCLATURE

A . Surface area per unit amount of
adsorbent, m? /g adsorbent

Gibbs free energy, J/g adsorbent
Enthalpy, J/g adsorbent

Adsorption
equation (8)
Heat of immersion, J/g adsorbent

Gas constant, J/g mole K

Entropy, J/K

Temperature, K

Activity

Molar enthalpy, J/g mole g adsorbent
Fractional

T Q

)

parameter defined by

R RNV

coordination number of
adsorbed molecule interacting with bulk
molecules

1 . Fractional coordination number of
adsorbed molecule interacting with
neighboring surface molecules

n : Moles, g mole

-t

Mole ratio of pure components 1 and
2 adsorbed on the same surface area
Molar entropy, J/g mole K

Mole fraction

Activity coefficient

Molar density, g mole/cm?

Surface tension, J/m2

Supenscripts
e . Excess property

Q B W K »
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17.

18.

. Sircar, 8.

Mixed

Adsorbed phase
Pure component
Initial
tion

liquid phase before adsorp-
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