[15. X. 1956]

Influence of Turbulence on Electrokinetic
Phenomena; Experimental Determination of the
Thickness of the Diffuse Part of the Double Layer

A laminar flow of liquid through a capillary is ac-
companied by a streaming current given by

Tiam. = DC Vay == ZDCZ (1)
where
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is the bulk velocity of the liquid; D is the dielectric
constant of the liquid, #% its viscosity, { the electro-
kinetic potential, Q the volume of liquid passing per
second through a cross section.

The electric charges in the liquid lie in a diffuse layer
close to the wall; consequently, in the case of laminar
flow, they obtain only very small speeds.

In the case of turbulent flow, however, parts of the
liquid near the wall may be carried to the central part
of the capillary, and obtain the speed 7; therefore we can
expect, as was pointed out to us by Dr. A. KLINKEN-
BERG of the Hague, a big effect of turbulence upon
streaming potentials and streaming currents.

Our first experiments were carried out with thrice
distilled water; here we measured streaming potentials
and streaming currents; in these experiments, turbulence
set in at p = 26-5 cm of water pressure; we measured
up top = 120 cm; the results were negative: no influence
of turbulence was detected.
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Influence of turbulence on streaming current

We then studied benzene, which we had made a little
conductant by meansof Zn-di-i-propylsalicylate (Zn-dips);
the solutionswere10—3N,10~4N,and 1073N ; theconducti-
vities were 0-5, 1-2 and 2.6 X 10~*2ohm~*cm~1; the radii
of the capillaries were 0-188, 0-116 and 0-044 cm; tur-
bulence set in at p, = 6 cm, 13 cm, and 80 cm of water
pressure respectively. There was a big effect of turbu-
lence upon the streaming current I; at low pressure
(laminar flow), I is proportional to 7, the charges in the
liquid move with speeds of the layers of liquid near the
wall; at po¢ 3p, I begins to increase more strongly; at

Kurze Mitteilungen ~ Brief Reports

371

much higher pressures I is again proportional to 7, but
the value of I/7 is much higher than for laminar flow
{¢f.the fig.). This part of the curve we interprete by sup-
posing that here all the charges in the liquid move with
the bulk velocity v of the turbulent flow:
- Df _ ¥

I =2 - 2T = U

burb. nrXqv 27tr><4ﬂ6v 2Dv¢'46 (3)
Here ¢ is the charge in the liquid opposite 1 cm?® of the
wall.

The factor
¥

1= 45 Q)

is the ratio between the slopes of the laminar and the
turbulent part of the I—7-curves. To give only one
example, for our 103N solution of Zn-dips in benzene,
measured in the capillary with » = 0-188 cm, we found
f= 66, giving d =7 x 10~%cm.

\ 0188 cm | 0-116cm | 0044 cm st

105N | =126 | f =6 -
6=37p | 6=48u - 23u

104N | f=35 | f=206 -
6=13u | 0= 14p - 15u

1073 N | f =66 - -
§= Tu - - 11u

In the table we give the experimental values of f, the
values of 6 calculated from these, and the values of »~%
(2 = 4w e? Inp22,/D k) although we realize that we are
outside the region where the DEBYE-HUCKEL theory is
valid.
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Zusammenfassung

Durch Messungen in 1078, 10~4 und 10~*N benzoli-
schen Losungen von Zn-di-i-propylsalizylat haben wir
einen betrichtlichen Einfluss von Turbulenz auf Stré-
mungsstréome feststellen kdnnen. Dieser Einfluss kann
ausgedriickt werden durch einen Faktor f, der in einem
unserer Experimente einen Wert von f = 66 erreichte;
aus den Werten von f kann die Dicke der diffusen
Doppelschicht in der Fliissigkeit berechnet werden.

f-Brazan from Isocoumaranone

It has been shown by CeatTERJEA?Y, and also inde-
pendently in a preliminary way by GEissMAN and AR-
MEN?, that the product obtained by the self-condensa-
tion of isocoumaranone is 3-o-hydroxyphenylacetyl-
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