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The current-voltage curve of the mer-
curic ion was recorded with a conventional
polarograph, using the vibrated dropping
mercury electrode (VDME), to which an
a. c. electric field is applied (cf. Fig. 1).
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Fig. 1. The vibrated dropping mercury
electrode: E, E' are the platinum plate
electrodes to which the a. c. voltage is
applied.

The a.c. electric field exerts a force as
great as gE (g; the surface charge of the
DME, E; the intensity of the a.c. electric
field) on the DME, and causes the
mechanical vibration of the DME. The
vibration results in the increase of the
limiting current of the electrolytic reduc-
tion of the mercuric ion, the convection
current being superinduced on the
diffusion-controlled one.

In the region of the positive polarization,
the vibration gradually retards as the
applied potential is shifted toward more
negative potentials, corresponding to the
decrease of the surface charge, and
accordingly, the' convection current
gradually decreases. At the potential of
zero charge, that is, the potential of the
electrocapillary maximum, the vibration
entirely ceases, and the limiting current
is solely controlled by the diffusion. In
the region of the negative polarization,

the limiting current reincreases as the
applied potential is shifted toward more
negative potentials, corresponding to the
increase of the surface charge. Thus,
one can obtain the current-voltage curve
which gives a minimum at the potential
of the electrocapillary maximum, as is
illustrated in Fig. 2. The more intensified
is the electric field, the sharper is the
“cut-in”’ of the minimum (cf. Fig. 2 A and
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Fig. 2. The VDME current-voltage curve
of 1-10-3M Hg++* in 0.1MKCl. The
a. ¢. frequency=25 c. p. s. The intensity
of the a.c. field=0.55 volts/cm. (Curve
A), 0.60 volts/cm. (Curve B). The
mercury head=23.5cm. The life-time
of the DME=9.9, sec. (open circuit).
The rate of mercury flow=0.85s mg. /sec.
Temperature=25°C.

The potential of the electrocapillary
maximum in various solutions was
evaluated by this method, and the data
gave a good agreement with those given
by D. C. Grahame. Among the various
methods of measuring the potential of the
electrocapillary maximum?, this VDME
method seems to be most promising in
point of the ease and rapidness of the
recording, of its good reproducibility and
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accuracy. Moreover, this technique has
the potentiality for the sensitization of the
polarographic analysis as the rotated
dropping mercury electrode® is the case.
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