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A Study on the Hydriding Reaction Characteristics and the Change of the Hy-
driding Reaction Rates of MmNi, sAly s during Temperature-Induced Cycling

Soo-Ryoung Kim and Jai-Young Lee

Korea Advanced Institude of Science and Technology Department of Materials Science and Engineering

Abstract The hydriding kinetic mechanism and the change of the hydriding reaction rate of
MmNi, sAlys during the thermally induced hydrogen absorption-desorption cycling are investi-
gated. Comparison of the reaction rate data which are obtained by the pressure sweep method
with the theoretical rate equations suggests that the hydriding rate controlling step has changed
from the dissociative chemisorption of hydrogen molecules at the surface to the hydrogen dif-
fusion through the hydride phase with the increase of the hydriding fraction. These hydriding
kinetic mechanism is not changed during the cycling. However, the intrinsic hydriding reaction
rate of MmNi, ;AL s after 5500 cycles increases significantly comparing with the activated one.
It is suggested that the change of the hydriding kinetic behavior due to intrinsic degradation of
MmNi, sAly s can be interpreted as follows ; the formation of nickel cluster at the surface of the

sample and the host metal atom exchange in bulk by thermal cycling.
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Table 1. Thermal cycling condition

Applied pressure 20 atm
High temperature 210°C
Low temperature 30°C
&4 3min
Time interval ¥& 3 min

6 min/cycle
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Hydrogen absorption rate

Schematic diagram of various types of
hydrogen absorption rate depending on
the reacted fraction, F. A; surface re-
action (dissociative chemisorption of
hydrogen molecules on sample surface)
b; diffusion through the gydride phase.
C; D;
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Fig. 4. Variation of the hydrogen absorption
rate of MmNi,sAl;s with the reacted
fraction at -22°C and various applied
hydrogen pressures,
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Fig. 5. Variation of the hydrogen absorption
rate of MmNii.s Ales with the applied
hydrogen pressure at F<0.4 and at
-227C.
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Fig. 6. Variation of the hydrogen absorption
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log time(sec)
Fig. 8. Graph of log log (1/(}-F)) against log
t at -22°C and at P=1 atm.
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Fig. 9. Variation of the hydrogen abosrption
rate of MmNi, sAlys after 5500 cycles
with the applied hydrogen pressure at
various hydriding temperatures and at
F=0.05 and 0.02; (a), F=0.7; (b).
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