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The Rates of Absorption and Adsorption
of Hydrogen by Nickel

Akiva MATSUDA

Abstract

The absorption rates of gaseous hydrogen into a nickel wire were measured with
Pirani’s gauge in a closed system by following the pressure decrease with time in the
low pressure region under 10-2mmHg and the temperature range from 810°C down to
the temperature of liquid oxygen.

In the case of true solution above 200°C, of which the equilibrium states have been
investigated by Smittenberg, Sieverts and others, the rates of solution of hydrogen into
nickel were experimentally well described over all reaction processes by the equation,

- (PP \'p1

;i = k{P ( P,,—PC>P°J’
where, 7#—the rate of solution, P, and P.—the pressures at the initial and the equilib-
rium states, respectively, k—the rate constant.

The activation energy of the absorption rate which was derived from the tempera-
ture dependence of the rate constant k2, was 7.8 Kcal/mole, a half of that of diffusion, in
the temperature region from 200°C to 480°C, and zero above 480°C.

In the low temperature region from 100°C down to the temperature of liquid oxygen,
the reaction kinetics of the sorption process differed from that in the high temperature
region which was expressed by Zeldovich’s equation of adsorption;

7 = nge B4
where, #n,—the initial velocity, f—a constant independent of time, g—the adsorbed quan-
tity at time £
From the temperature dependence of 7, the activation energy of the adsorption of

hydrogen on nickel was found to be zero within the experimental error (+ 1Kcal), as
had been suggested by Roberts and Beeck.
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