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Study on Surface Electricity. (VII)
Measurement of Streaming Potential by Vibration Method. (1)

Shizuo Ueda, Akira Watanabe and Fukuju Tsuji.

When fluid is forced by pressure through a diaphragm or capillary an
electromotive force, so—-called “streaming potential”, is generated. Up to the
present, constant pressure has been used and the streaming potential has
been measured by electrostatic method. But we used periodically changing
pressure, e.g. simple harmonic motion of moving coil, and succeeded in
measuring the potential as an alternating voltage. Applying this method,
we first measured the streaming potential of various salt solutions (KC],
KI, K.Fe (CN)s, etc.) at various concentrations (from 10-2 to 10-7norm.).
From the change of the potential generated by. various salt solutions of
different concentration at constant amplitude of vibration, it was proved
that the more dilute the solution was the larger the potential was. The
potential-concentration curve gave a considerable parallelism with the
results measured by the ordinary electrostatic method after Lacks and Bi-
czyk. We measured secondly the change of electromotive force with the
amplitude of vibration at 10-2, 10-2, 106 norm. K;Fe (CN)s aq. solution
and 10-% norm. KCI 10% alcoholic aq. solution respectively, and compared
them with Ettisch and Zwanzig’s results. Contrary to their results, we got
a linear relation between them in both cases. This means that the electro-
kinetic potential is independent of the pressure..

, We are carrying on more detailed experiments and theoretical treatise.
They shall be reported in next report.
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Table 1
Solution KClag. Klag. K, Fe (CN)g aq.
Frequency 300 500 | 1,000 | 300 500 | 1,000 300 500 | 1,000
Voltage
Amplfication | 38200 | 120,000 | 120,000 38,200 | 120,000 1zo,ooq 38,200 | 120,000 | 120,000
-2 0.2 03 03 0.1 0.5 04 03 0.2 0.3
-3 15 2.1 28 1.7 2.3 24 14 0.7 1.0
. 4| 28 | 31 | 41 | 20 | 25 | 25 | o8 04 | 05
§° -5 29 32 43 25 32 3.2 14 08 09
6| 31 | 40 | 52 | 28 | 33 | 35 | 24 | 10 | 24
7| 238 | 33 | 54 | 30 | 48 | 57 | 23 | 08 | 21
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Table 2.
Solution K, Fe(CN)¢ aq. KCl in 109 alcohol aq.
Concentration | 10-2n. | 10-3n. | 10-6n. | 10-5n. | 10-5n { 10-5n.
Frequency 300 | 300 | 300 | 300 | 1000 | 500
Voltage 6,370 | 6370 | 6,370 | 6370 | 38200 120,000
amplification |
0 0.00 0.0 0.0 0.0 0.0 | | o 0.0
5 0.02 0.l 015 | o1 0.3 ! Lo 02
10 003 | 015 03 025 | 06 | 5 2 06
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