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Tensammetric wave of n-butyl alcohol and
the method of construction for evaluating
peak height
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(a) Supporting electrolyte 0.5 NayzSOy4; (b) 0.1M
n-butyl alcohol in 0.5M Na,SO4; Temp.: 25°C£0.5°C
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Fig. 2 1/iy vs. 1/C plot of n-butyl alcohol
Supporting electrolyte 0.5 Na,S0y; Correlation
coef. r=0.9972; Curve is expressed by 103/ip
:w—5.1927i0.1666
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Fig. 3 i, vs. logC plot of n-butyl alcohol

Supporting electrolyte 0.5M NajySOy; Correlation
r=0.9572;

regression

coef. The dashed line shows the linear
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Table I Comparison of correlation coefficients r of 1/iy vs. 1/C and iy vs. log C plot

Significant difference
between 7; and 73

Significant level

r (Ufip ws. 1/C) 7y (ip vs. log ) Kyyorg
1.0% 0.3% 0.01%
n-Propyl alc. 0.9965 0.9909 0.6235 — - —
iso-Propyl alc. 0.9984 0.9911 6.6697 + + 4+
n-Butyl alc. 0.9972 0.9572 10.6544 + -+ +
n-Butyl alc.T 0.9967 0.9479 10.7973 + 5 -+
tert-Amyl alc. 0.9979 0.8185 6.6377 + + +
Octyl alc. 0.9988 0.9799 10.9677 + + +
Benzyl ale. (ip*) 0.9916 0.9921 0.1022 - - -
Benzyl alc. (ip™) 0.9961 0.9708 3.3597 + + -
Anisole 0.9979 0.9916 5.3888 + + +
o-Cresole 0.9903 0.9721 4.1331 + + +
Pyridine 0.9985 0.9083 6.8974 + + +
Supporting electrolyte 0.5M NapSO4; T 1.0M NaNOjz; Temp. : 25°C40.5°C
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Fig. 4 1/i, vs. 1/C plot of pyridi o€
ig. 1p US. plot of pyridine . . .
? Fig. 5 i, vs. log G plot of pyridine
Supporting electrolyte 0.5M Na,30,; Correlation

coef. r=0.9985;

=W—27.6171:&0.4109
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Dependence of the temsammetric peak height
on the concentration of surface-active substances.
Tomihito KamBara, Masamitsu Kataoka and Koichi
Sarror (Department of Chemistry, Faculty of Science,
Hokkaido University, Nishi 8-chome, Kita 10-jo,
Kita~ku, Sapporo-shi, Hokkaido)

In AGC polarography many surface-active substances
show nonfaradaic waves, which are caused by the
adsorption-desorption process of the surfactant at
the electrode surface. Breyer school® has given the
name of tensammetric peak to this type of wave and
pointed out that the tensammetric peak height obeys
the Langmuir adsorption isotherm, shown by eqn.
(1), where

a =amount of adsorbed substance per unit area

of electrode surface,

Z =the maximum number of adsorption sites per
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unit area,

o =adsorption coefficient,

C =concentration of surfactant in the bulk of so-

lution.

If the tensammetric peak height i, is proportional
to the amount of adsorbed substance a, as Breyer states,
then the reciprocal of peak height plotted against
the reciprocal of concentration should give a straight
line, as eqn. (2) shows.

On the other hand, upon investigating the concen-
tration dependence of the tensammetric peak potential,
Senda and Tachi® report that i, plotted against log
(¢ shows a roughly linear relationship.

Employing the nine species of surface-active sub-
stance, as tabulated in Table I, the concentration
dependence of the tensammetric peak height is meas-
ured. The concentration range is so chosen that
the peak height dose not exceed 500 MQ-!; otherwise
the effect of circuit resistance is not negligible.
In general, a surfactant shows two peaks, namely,
the peak at a potential more positive than the elec-
trocapillary maximum potential i,* and the peak
at a more negative potential i,7. In the present
investigation, the peak height of i;* is measured with
exception of benzyl alcohol with which both i,+ and
iy~ are measured.

The method of linear regression is applied to the
1/ipvs. 1/C and the i, vs. log C plots, and the correspond-
ing two correlation coefficients r, and r, are evaluated.
The difference between r; and 7, is tested according
to the method given in the review of Doerfle]l® by
means of eqn. (3). As shown in Figs. 2, 3, 4 and 5,
and also in Table I, the linear relationship between
1/iy and 1/C holds, in general, much better than that
between i, and log ¢ does.

In the plot of 1fiy vs. 1/C, however, with several
surface~active substances, the straight line crosses the
ordinate at a negative value of 1/i;, as illustrated in
Figs. 2 and 4. If 1/C tends to zero, 1/i; should show
a positive value on the basis of Langmuir adsorption
isotherm. This contradiction remains theoretically
unsolved.
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