
Introduction

The knowledge of adsorption entropy is important to

understand adsorbate-adsorbent interactions. In pre-

vious studies on adsorption entropy, attention was

paid to the mobility of surface species. Kemball [1]

distinguished ‘mobile’ and ‘localized’ adsorption

based on the adsorption entropy. Boudart et al. [2]

proposed that the boundary of the negative of adsorp-

tion entropy is between 10 cal mol–1 K–1 and

12.2 cal mol–1 K–1–0.0014 K–1·�H. Knox et al. [3]

suggested two limits, one is that the adsorbates act as

two-dimensional gas on the surface, the other is that

the adsorbates are completely localized. Lopatkin

[4, 5] studied entropies of adsorption of hydrocarbons

on carbon blacks and found that the entropies of ad-

sorption for aromatic hydrocarbon agreed with the

loss of one translational degree of freedom, while

there was a difference between this loss and the ad-

sorption entropies of aliphatic hydrocarbons.

Most of the entropies of chemisorption were de-

rived from calorimetrically measured heats of adsorp-

tion and adsorption isotherms [6–15]. It can also be

derived from several isotherms at various tempera-

tures [1], from temperature-programmed desorption

(TPD) under free-readsorption conditions with

known flow rate and amount of adsorption sites

[16, 17], from kinetic experiments [2], and from gas

chromatography [4, 5]. The first three methods are

generally applied in the studies on solid surfaces and

heterogeneous catalysis.

The Langmuir model is the basis for these stud-

ies, and the various entropy concepts within this

model have been explained [18].

In the Langmuir model, the standard entropy of

adsorption (�s0) is defined as
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where s�,0 is the standard mean integral entropy of an

adsorbed mole of molecules referring to the standard

state (fractional coverage �=1), which is proved to be

equal to the vibrational entropy of the surfaces

svib

� [18]; and sg,0 is the molar entropy of adsorptive

gas at standard pressure.

The Langmuir isotherm can be written as
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where peq is equilibrium pressure and �eq is fractional

coverage. Following this expression, �s0 is related to

the Langmuir coefficient K by
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where �H is the adsorption enthalpy, p0 is the stan-

dard pressure, R is the ideal gas constant, and T is the

temperature. Therefore, �s0 can be derived by fitting

Eq. (4) to the isotherm with known �H.
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