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and was thus always greater than the corresponding thickness of the
boundary layer. The Reynolds numbers of the flow did not exceed
Re~10*. Here, as is emphasized by Eucken, the flow past the plate
remained strictly laminar, so that for the limiting current [or-
mula (12’) section 4 may be made use of. Table 1 shows that between
the theoretical and the experimental values for the limiting current
there is a wholly satisfactory agreement.

Table 1

The dependence of the limiting curreat on the
angular velocity

o= 88.3, J, . .=1.83 X107%A, J,, =1.15 X1074A;

cale obs
o= 10,8, J 1 =0.671x 10794, J ) ~=0.685x 1074A
WF ) ‘ v )=
wy “eale’y obs /]
“3 ('lcalc):_- (J()IJS)Q
1.97 | 1.14 1.0
1.50 1.22 - 1.1%
2.39 | 1.55 1.890% =

It ought to be observed that because of probably accidental
causes, just as good an agreement exists between the undoubtedly
incorrect theoretical formula of Eucken himself and his experi-
mental data.

As far as the quantitative comparison of the above results with
other experiments is concerned, this comparison is restricted, as has
been pointed out more than once, due to the differences in geometrical
conditions.

However, in spite of this, the agreemenl between the theory and
the experimental data turns out even more satisfactory than might
have beenexpected. There is,in particular, a quite good yuantitative
agreement with Nernst and Merriam's experiments?®. These authors
give for the thickness of the diffusion layer the empirical formula
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where Z is the number of revolutions, which amounted to several
hundreds per minute in these experiments.
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In the range of the number of revolutions Z pointed out this for-
mula is in a yood quantitative agreement with formula (45') section 3.

Summarizing all that has been said, we are able to conclude that
the exposed theory is in a very good agreement with the experiment
However, a precise experimental study of the phenomena of con-
centration polarization in a wide range of Reynolds numbers and sim-
ple geometrical conditions, allowing to establish decisively the
quantitative agreement between the theory and the experiment,
is highly desirable.

In conclusion T wish to express my deep gratitude to Prof. L. Lan-

dau and Prof. A. Frumkin for interest in this work and valuable
discussions of the results.

Appendix to section 3

The integral /, is equal
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In the last integral the denominalor never exceeds unily. There-
fore, the exponential function may be developed into series and
we have approximalely:
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where ¢ is the value of ¢ at z=0 [in the plane of the dise,
sce (29') section 3].
Evidently, in the same approximation we have

o
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so that
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