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Abstract

The hydriding and dehydriding kinetics were studied for a Mg-25wt.%Ni mixture
which has the most excellent hydrogen-storage characteristics among many
mechanically-alloyed mixtures. The hydriding and dehydriding rates were measured
and the rate-controlling steps were determined by comparing the hydriding and
dehydriding rates with the theoretical rate equations. The rate-controlling step in the
hydnding reaction is the Knudsen flow and the ordinary gaseous diffusion of
hydrogen molecules through interparticle channels, cracks, etc. in the various ranges
of weight percentage of absorbed hydrogen H. below H,=4.0. In the H. range 4.0<H.,
<4725, the diffusion of hydrogen atoms through the growing hydride layer is
considered the rate-controlling step. The rate-controlling step in the dehydriding
reaction is the Knudsen flow and the ordinary gaseous diffusion of hydrogen
molecules for all the ranges of weight percentage of desorbed hydrogen Ha.
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Fig. 3 Variation of hydriding rate dH./dt as a
function of hydrogen pressure Py at 595K
In the different ranges ‘of hydriding

reaction: (a) 0.5<H.<1.0, (b) 1.5<H,<2.0

(c) 25<H, <30, (d) 3.25<H,<35,
(e) 3.75<H.<4.0 and (f) 4.0<H.<4.25.
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Fig. 4 Variation of dHa/dt as a function of
Po at different temperature for 2.0<H.<25.
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Fig. 5 Variation of Cy value as a function of
temperature in the various ranges of
hydriding reaction: (a) 0.5<H.<1.0,

(b} 1.5<H.<20 (c) 25<H.<30,
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Fig. 8 Variation of dehydriding rate dHq/dt
with hydrogen pressure Pp at 584 K
in the different ranges of dehydriding

reaction: (@) 0.5<Hy=<1.0, (b) 1.5<Hy<2.0
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