

















76 DISCUSSION.,

I wanted myself to ask a question—perhaps I did not listen
attentively enough to catch all Dr. Richards said, my mind being
necessarily otherwise engaged. As I understand, he explained
what follows upon the passage of a current. What I do not
understand is, how the current passes in the first place, before
these changes take place which are produced by the current.

Pror. FRANKLIN: Your comment is exactly what I had in
mind to say—that it seems to me that the role played by diffusion
is subsequent to the primary electrolytic processes ; at least I have
always thought of diffusion actions as being the explanation of the
absence of genuine electrolvtic effects in the Nernst filament, for
example. We say that this is electrolytic conduction: but there
is no metal which continues to appear at the cathode and no
anion appears to be liberated at the anode. We have brought
diffusion effects into account as an explanation of the absence of
those results that are generally associated with electrolysis.

Dr. W. R. WHITNEY : It seems to me that we are in danger of
confusing the phenomena of electrolysis (. e., the phenomena
taking place at the electrodes) with conduction through the elec-
trolyte. This danger has been pointed out a great many times.
In this case, if the electrolyte were made long, as it could be by
being enclosed in a long tube, and if what goes on in the middle of
the tube could be studied independently of the effect of simple dif-
fusion from the electrode, much light could be thrown on the
subject. If the fusions at the electrodes were connected together
in a long tube having in its middle portion a solution of copper
sulphate. you will find that the copper and sulphate ions will
migrate immediately on closing the circuit, and this independently
of any phenomena taking place at the electrodes, i. e., independ-
ently of the products of the electrolysis.

Pror. T. W. Ricuarps: It seems to me that in one case in
particular, namely, the case of the electrolysis of silver nitrate
between two silver electrodes, where the silver is dissolved out
quantitatively on one side and precipitated quantitatively on the
other side, and the electrolyte stays perfectly constant in compo-
sition throughout, this interpretation is inapplicable.

PresibENT CARHART: Did you find the anodic loss in this case
the came as the gain of the cathode?

Pror. RicuaArps: It is the same as nearly as it was
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determined. We made no very precise measurements—much less
pcwder separates from the anode than in the case of aqueous
solution, and the conditions are therefore more favorable to accu-
racy in the case of fused salts.

Dr. J. W. RicrarDps: I think I studiously avoided saying in the
paper anything which would imply that I knew just how elec-
tricity passed through the cell; I wish I did. The more I study
electrolytes the more convinced I am that the manner of the
passage of the electricity through the body of the electrolyte itself
is identical in metals, fused salts, and solid salts, and whatever the
method of conduction of electricity through matter is, I am
impressed with the thought that we have not any certain proof
or satisfactory proof that it is different in these different mate-
rials. Present theories have not appeared satisfactory to me, and
the facts as I have studied them seem to show that the material
acts simply as a conductor; and my explanation was directed
towards the question, How do the two separate products separate
out at the two poles; what is the phenomena of electrolysis in
these melted and solid salts? I will say for myself that the study
of the theory of electrolytic dissociation gives a very satisfactory
picture of how things may happen in a solution. If we grant the
premises there seems to be for solutions very satisfactory—men-
tally satisfactory—explanations of the phenomena, but when it
comes to a melted salt which is 100 per cent. itself—where there
is no question of the solution of one thing in another—or when it
comes to a solid salt, it seems to me that the phenomena in the
electrolyte (that is, the separation out of the two ingredients at
the two poles and the transfer of the constituents of the material,
bodily, from one electrode to the other) is capable of being
explained by these phenomena of the diffusion of different phases
through the solid or the liquid material.



