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Adsorption Behavior of Benzoic Acid at Mercury
Electrode/Solution Interface in Sulfuric Acid Solution

Sung Ho Shin, and Ju-Seong Lee

Dept. of Industrial Chemistry Hanyang University

ABSTRACT

The adsorption behavior of benzoic acid at mercury electrode/solution interface has been obser-

ved and measured by impedance bridge method in sulfuric acid solution.

It was found that interaction coefficient, a, was changed by applied potentials, that is, at negative

potential more than -0.7 V vs, SCE, the value of a was obtained positive value which meant attr-

action among adsorbed molecules, but the value of a at positive potential more than-0.7V was
obtained negative value which meant repulsion among them.

At the negative potential region, surface excess was calculated about 8.2 X 10" mole/cm? and
this value was very closed to the perpendicular array of the benzoic acid. The results obtained

from expertment

1. M oA

were agreeable to Damaskin’s isotherm at the negative potential region.
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Fig. 2 Differential capacity and interfatial tension vs.
electrode potential in acidic solution.
1.0.5M H,50,, 2.0.5M H,SO,-2.5mM ben —
zoic acid (BA)
3.0.5M H,50,-7.5mM BA,
4.0.5M H,SO,-15mM BA
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Fig.3 Charge on mercury in contact with various
concentration of benzoic acid in H,50, solution.
Conditions of nos.1,2,3 and 4 were the same

as in Fig. 2, respectively.
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Fig. 4 Relation between differential copacity (at 6 =1)

and electrode potential.
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Fig. 5 Relation between differential capacity and
concentration of benzoic acid.
Applied potential; O, -0.67V vs. SCE
® .0.7 V vs.SCE
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Fig. 7 Isotherms for adsorption of benzoic acid ot
various potentials of mercury electrode in
0.5M H,S0, .

Applied potentials were the same as in Fig. 6.
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Fig. 8 Variation of differential capacity with potential
for adsorption at different frequencies.
1.0.2KHz, 2.0.5KHz, 3. 1.0KHz, 4. 2KHz
5.5KHz, 6. 10KHz.
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Table 1. Determination of Interaction
Parameter a

Conc. E AE,, f@) e |AE,, f(@ a
(mM) (Vvs SCE) (V) (V)

5.0 —1.06|0.16 0.3 0.84 [0.06 0.15 1.15
17.8 —1.10(0.12 0.29 1.07 [0.065 0.16 1.10
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Fig. 9 Varriotion of the maximum peak potential with
the logarithm of concentration for various

benzoic acid in. 0.5M H,SO,
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Fig. 10 Dependence of parameter o on potential.
A Calculated from eq. 8.
O ; Calculoted from eq. 9.
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Table. 2. Maximum Surface Excess
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-0.60 —30.0 0 0.879 1.42 5.75 2.9 8.2 0.70
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