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Study on Surface Electricity. (IX)

Capacity Measurement at Mercury-solution Interface
by Impedance Matching Method. (1)

Shizuo Ueda, Akira Watanabe and Fukuju Tsuji

(Tachi Laboratory)

Various methods of capacity measurement at mercury—-solution interface
have been deviced. The most prominent ones of them are the calculation
of the electrecapillary curve, the impedance bridge methed and a calculation
from the direct measurement of the charging current of the electrical
double layer of increasing interface.

We stated on “ U-effect 11” in the previous paper. When we apply the
“maximum power transfer theorem” (Impedance matching) to this, a
new method of capacity measurement can be introduced. When, generating
an alternating current by the mechanical vibration of mercury-solution
interface in a glass capillary (this we call “element ') ...... U-effect 11...... ,
we change the load impedance, we can observe a peak in the power—load
curve, where  power’’ means that which is supplied to the load by the
vibrating element. According to the maximum power transfer theorem, the
inner impedance of the element and the outer impedance of the load have
the same absolute value at this maximum. From this value we can calculate
the capacity of the interface.

By this method we measured the capacity of mercury-norm. HSO, aqg.
interface to be 20.24 ;F/cm?. and that of mercury—norm.KCl aq. interface
to be 16.02 xF/cm?2.

As the alternating voltage is generated by the charging and discharging
of the periodically changing interface, we do not polarize the interface by
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an outer electromotive force. This is why our method is quite different
from the impedance bridge method, in which case capacity observed is
differential capacity, because the alternating electromotive force in the
circuit polarizes the interface périodically. Our method is also different
from the direct method, because we do not directly measure the charging
and discharging current. Accordingly we can research the interfacial
structure from the viewpoint of circuit theory by this method.
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Table 1

R==0Q, R,=40KQvar., R2=100Q

Table 2
n.H;S0.;, 1000~ n H;SO,, 1000~

Rl——"le, R>=600Qvar.

. Ry=100Q
| !
2 I A N N R N I e e
. 20 . 174 0174
6 11375 | 0 0 010 10 0 0| 070 | 0078 | 0.0546
7 | 115 0.024 | 00274 | 21 | 0.10 0.174 | 0.0174 10 | o068 0082 | 00558
8 | 0.88 0.071 | 0.0625 | 22 | 0.10 0.175 | 0.0175 20 0'65 0'085 0'0553
9 | 069 0.110 | 0.0759 | 28 | 0.095 | 0175 | 0.0166 % 0'62 0'087 0'05 29
10 | 0.50 0.128 | 0.0640 | 24 | 0.09 0.176 | 0.0158 40 0'595 0'089 o'o 530
11 | 0405 | 0.134 | 00543 | 25 | 0.08 0.176 | 0.0141 ) ’ :
50 | 0.575 | 0.091 | 0.0523
12 | 031 0.145 | 0.0450 | 30 | 0.055 | 0.173 | 0.0095 60 | 0555 | 0,094 | 00522
13 | 0265 | 0.151 | 0.0402 || 40 | 003 | 0.177 | 0.0053 70 0'53 0‘094 0'0498
14 | 022 {0157 | 0.0345( 50 | 0.03 0.178 | 0.0053 80 0'50 0'096 0'0430
15 | 0.195 | 0.160 | 0.0312 | 60 | 0.02 | 0.172 | 0.0034 i ) :
16 | 0175 | 0.165 | 00289 | 70 | 0.02 0.167 | 0.0033 Table 3
e
17 | 0145 | 0.167 | 0.0242 | 80 | 0.02 0.167 | 0.0033 n.KCL 1000~
18 | 0.14 0.169 | 0.0237 || 90 | 0.02 0.167 | 0.0033 Ry=00Q, R,—40KQvar.
19 | 012 0.172 | 0.0206 | 100 | 0.02 0.166 | 0.0033 R2=1000
: |
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