1947 - ACTA PHYSICOCHIMICA U.RS.S. VOL. XIV. No. 2

Letters to the Editor

The Exchange Reaction between Deuterium and Hydrogen
on Nickel

By §. Lewina

Numerous atfempts hawve been made to use the data on the kinelics of
exchange between deuterium and nydrogen on electrodes a8 a function of
various fectors o clear up the mechanism of hydrogen overvoltage as well
as the mechanism of the processes on the hydmgen electrode '

Recently Horiuti and Tkusima® derived a relation between the over-
voltage and the exchanpe currents, The same authors also made an experimen-
tal study of the kinetics of izotopic exchange on platinum both at differcnt
polarizations and in solntions of different compositions. The data for platinum
point to a marked dependence of the exchange rate on the composition of the
solution.

Horiuti and Okamotod, instudying the exchange reaction on nickel
in potassium  hydroxide solutions of diffcrent concentrations, fomnd that this
process is independent of the alkali concentration, The aothors interpret this
fact as proof of the catalytic mechanism of hydrogen overvoltage on nickel.

Investigations on the kinetics of ihe exchange reaction on nickel car-
ried out in our laboratory lead fo different resufis, In Table 1 data are given
for the exchange rate on mickel in NaOH solulions of different coneentra-
tions at 80° C. A nickel wire 0.3 mm. in diameter with a {olal apparent sur-
face of 200 cm? served as e clectrode, Before ench experiment it was
subjected to the following treatment: washing with a hol agueous solution
of alkall, heating o a temperature of 100° G i air, at which it was kept for
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a period of enc hour, and, finally, heating to o lemperalure of 450°C in
a hydrogen atmoaphere at which it was kept for a period of two hours 3,
In the Table & is the rate constant of the monomclecular reaction,

where [, Is thie deulerium concentrabion at the bepinning of the experiment
and [ iz the dowterum comcentration after a certain time ¢ (expresscd in
hours).

As can be seen from the Table, the value of F increases with an increasc
in the alkali concentration,

The values of K, the rate constant of the isolopic exchange reaclion ou
the one hand, and the welues of ﬂ.‘l;l:h_ﬂng:‘_ currents of the other imcrease
with an increase in the alkali concentration aceording spproximately 1o the
same law ns the rate comstant of exchange reaction,
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The exchange currenls were calculated by extrapolating the linear parts
aof the curves showing the dependence of hydrogen overvoltage on the loga-
rithm of current density #, up fo the value of the reversible hydrogen electrode
potential. [n the prosent work the valnes of the exchange currents were taken
from the polarization curves obalmed at room {emperature. In the future, for
comparison of the absolute values of the true isotopic exchange rates with the
rates culculated from the exchange currents, it s infended to take the latter
from polarication curves obfained with electrodes whose suriaces have been
subjected to the same preliminary trealment and wnder the same temperature
conditions, i. ¢, at 807 C, under which the rate of the isolopic cxchanpe on
nicke! wes determined. At present a stady s also being made of the iselopic
exchange of hydrogen on plafimam.

In conclusion the author wishes to express his deep geatitude to Prol, A, N,
Frumkin for his attentlon and valuable advice given In the course of the
work and for the discussion of the results.

The Karpov Instilute of Physical Chemistry, Received
Laboratory of Surdace Phenomenn, Nopmnbor 28 1040,
Mascow.

4 A detailed description of the method will shortly appear in an:r’r.tmtﬁaper.
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