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ABSTRACT. In this paper, for the purpose of studying the adsorbed states of benzene and p-
xylene molecules on both of the Spheron 6(graphitized carbon) and the Alucer (aluminium oxides),
we have calculated the differential molar entropies of adsorption in the Submonolayer region, by
the use of statistical thermodynamics. The models we have adopted are two-dimensional gases and
the harmonic oscillators. The values calculated in this way are compared with experimental values.

As a result, it is believed that the adsorbed benzene molecules are localized on the Spheron 86,
whereas on the Alucer it is nonlocalized. The molecular frequency, which is an adjustable parame
ter and is introduced as a result of oscillator model is 10" sec™! in the order of magnitude.

For the case of p-xylene molecules adsorbed on these adsorbents, an abnormal result is obtained
quite prior to the monolayer coverage, contrarily to the expectation of similar results as for the
case of benzene.
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Table1. Characteristics of benzene and p—xylene on Spheton 6 and Alucer.
Spheron 6 Alucer
v(sec™) Va(em3/g) |g.(keal/mole™t)|  »(sec™) Va(cmd/g) 1g.(kcal-mole™)
Benzene 25°C 6.21x 101 7.96 9.80 7.95x101 8.24 10.45
p-Xylene 19°C 1.32x10 6.06 15.12 1.71x 10 6.10 15.25
2-Xylene 22°C 1.62Xx101 5.82 15.92 — - -
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Fig.1. Differential molar entropy and isosteric heat
of adsorption of benzene on the Spheron 6 at 25°C.
Dashed line is for a model of ideal two-dimensional
gas, solid line for harmenic oscilators, and circles for
experimental values. The same notations are used in
the following figures.
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Fig.2. Differential molar entropy and isosteric heat
of adsoption of benzene on Alucer at 25° C,
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Fig.3. Differential molar entropy and isosteric heat
of adsorption of p-xylene on Spheron 6 at 19°C.
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Fig.4. Differential molar entropy and isosteric heat
of adsorption of p-xylene on Spheron 6 at 22°C,
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Fig.5. Differential molar entropy and isosteric heat
of adsorption of p-xylene on Aluser at 19°C.
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Fig.6. Integral entropies of benzene and p-xylene,
adsorbed on Spheron 6 and Alucer. (O : benzene on
Spheron 6 at 25°C; & : benzene on Alucer at 25°C;
@ : p-xylene on Spheron 6 at 19°C; @ : p-xylene or
Alucer at 19°C.
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