




containing a certain quantity of cobalt the runs should not
be over a great length of time, but should be as short as the
.accuracy of weighing the accumulated deposit will permit.
This would give a series of observations which would allow
the plotting of current efficiency against time. If the cobalt
were precipitating out on the cathode, this procedure would
show just how the current efficiency dropped off as the amount
of precipitated cobalt on the cathode became greater.

(2). Since the effect that lowers the current efficiency
appears to be an acceleration of corrosion of the cathode in
the electrolyte, (due to the sulfuric acid in solution) it
would be possible to compare the corrosion rate of "poisoned"
cathodes with that of clean cathodes. The zinc deposits in
each case would be obtained as has been described above; i.e.
the first would be deposited from a solution containing cobalt
in sufficient quantity to give a definite "burning" effect,
and the second would be deposited from a pure zinc sulfate
solution. Then the two cathodes would be suspended in a
solution of the electrolyte for a definite time, and the amount
dissolved determined. TILis would be done in pure zinc sulfate
solutions as well as in solutions containing different amounts
of cobalt. There would not be any current employed, nor would
the cathodes be connected with anodes -- the experiment would be
simply to determine the resistance to corrosion of the two



different sets of cathodes.
(3). It is possible that the toxic effect of cobalt is

not due simply to the presence of cobalt ions in the solution
nor to the existence of deposited cobalt on t e cathode, but
it may be a function of both of these. In order to determine
the order of importance of these two effects, it would be
necessary to electrolyze a pure zinc sulfate solution with
one of the "burned" cathodes, and vice versa, to electrolyze
a solution containing cobalt with a clean cathode', The two
different types of cathodes would be prepared as mentioned
above. In the first case, the electrolysis would be conducted
with a clean catl10dein a solution of pure zinc sulfate, and
the current efficiency calculated. This cathode would then
be replaced by a"poisoned" or "burned" cathode and the result-
ing current efficiency compared with the first. For the
effecting of the second step, the electrolysis would be carried
on with an electrolyte containing a large quantity of cobalt
until the current efficienoy dropped ver,ylow (below zero) and

"the cathode showed the familiar burned spots. TI~enthe cathode
woul.dbe replaced by one which had not been "poisoned" and the
resulting efficiency compared with that obtained in the previous
run. In both of these tests it would be n~cessary to observe
the precaution mentioned in (1), namely to make runs as short
as possible. As a matter of fact, all of the observations



tend to show that there is a definite time factor involved in
the effect of cobalt on current efficiency, and the use of
short runs is only an effort to approximate something which
would prove very valuable in this work--a method for observing
current efficiency continuously.
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