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In fig. 2 a graphic representation is given of the results of all
examined electrolytes, but only for concentrations below 6 mMol
per litre. We have always taken the relative viscosity of the electrolyte-
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free sol as unit, and then plotted the relation —— T as ordinates.
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The behaviour of NH, is in striking agreement with this explana-
tion: for it has appeared in all investigations on capillary-electric
phenomena that alcalic substances give a higher potential to a
negatively charged wall, lowering it again on further addition®).
In harmony with this researches in this laboratory by Mr. Likr
confirmed the occurrence ofa.n increasing electro-viscosity by hydroxyl

1) See e.g. G. von ErissarroF, Z. physik. Chem. 79, 885 (1912); R. Erris, Z.
physik. Chem. 80, 597 (1912); H. R. KruyT and A. E. van ARkEL, Koll. Z. 82,
29 (1923).
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ions in casein, those by Dr. RuneexserG DE JonG did so in amylum ).
Especially this positive effect is, therefore, a forcible argument in
favour of our view,

4. Two objections may, however, be raised. The first is: is NH,
and also is SO, in benzene an electrolyte? For the formation of an
OH-ion from NH,OH, resp. an H-ion from H,SO, the presence of
water is required. If it is, however, calculated how much water is
required with the very small concentrations in question, values are
found which are only a small part of the solubility of water in
benzene, a quantity that is certainly always present in benzene that
has not been dried with particular precautions.

A second objection might be supplied by the question whether
the electrolytes in beuzene are sufficiently dissociated to put these
phenomena to their account. WarLprN’s?) investigations, however,
may reassure us in this respect. Equal dissociation in two solvents
is attained at dilutions that are to each other as the third
powers of the dielectricity constants, i.e. for the relation bezene-
water 4,7 > 10*. Hence the succession of the strengths is the same
in two solvents. If now according to WarLben the « is calculated
for HCI in benzene, conc. 1 mMol per litre, taking into account
that the constant from Ostwarp’s law of dilution varies proportional
to the concentration of the undissociated molecules, the value «a=—0,32
is found. Here there is, therefore, a considerable ionisation. With a
weak acid, as benzoic acid, the dissociation is, indeed, more greatly
lowered by benzene than in the case that the substance is dissolved
in water, but in the concentrations in question here, it is yet not
less than '/,,, of that in water.

There is, however, a striking difference between the electro-viscous
phenomena in water and those in benzene. In water the curves for
cations of equal valency coincide, but this is not the case for our
curves, though they all have the H-ion as discharging ion (with the
exception of HgCl,). It makes the impression that the real H-ion
concentration plays a part: for the anorganic acids discharge in the
order of their strength. The two organic acids are, indeed, stronger
than H,S, but organic anions always counteract the discharge through
their greater absorbability, the aromatic ion more strongly than the
aliphatic one, thus compensating its greater strength. The exceedingly

') Still unpublished; compare however for casein W. PauLi, Kolloidchemie der
Eiweisskorper, 81 et seq. (Dresden-Leipzig 1920) and for amylum M. Samec Koll.
Beih. 4, 182 (1913), 5, 141 (1914) ete.

?) P. Warpen, Z. physik. Chem. 94, 363 (1920).
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weakly ionized HgCl, has accordingly the smallest discharging
power.

5. In conclusion we wish to draw attention to a consequence of
the stated electro-viscous character of part of the viscosity in the
rubbersol. It has often been tried to compare the quality of different
samples of rubber by measuring the viscosity of benzene solutions
of the same concentration. The choice of this property for a com-
parison is not unlogical, as in the first instance the viscosity may
be considered as a measure for the solvation, and this can be taken
into account as a real colloid characteristic. Experience now actually
teaches that there exists a certain correlation belween the viscosity
of the sol and the mechanic properties which determine the quality;
it is, however, no more than a vague correlation. It has, however,
appeared above, that part of the viscosity is not in connection with
the solvation, but is of electric origin, and has, therefore, a perfectly
casual character, dependent on the soluble components which accom-
pany the rubber and which have no influence on the mechanic
properties in these minimum concentrations. If it is, therefore, desired
to detect a functional relation between viscosity and the properties
of the quality of the rubber, it will be necessary to eliminate before-
hand the electro-viscous effect by judicious addition of the electrolyte.

We consider the knowledge of these electro-viscous phenomena
of importance from the standpoint of pure colloid chemistry, because
they open a way to the study of the electric relations in non-

aqueous sols.

Utrecht, van 't Horr-laboratory, 1922.





