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A Study on the Cycling Effects and the Hydrogen Absorption-Desorption
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Abstract : This paper summarizes fundamental research on a metal hydrides for the development of new
energy. We made a study of the characteristics of the hydrogen absorption-desorption of DiNi; alloys. As a
result, we found that the maximum amount of the hydrogen absorption of DiNis alloys (the maximum in the
absorption equilibrium pressure section) was H/M=1.04 at 30°C. The hysteresis was the smallest at 30°C.
The capability of the hydrogen absorption-desorption was excellent. The number of cycles of the hydrogen
absorption-desorption was about 9000 times at 30°C. We found also that the rate of the hydrogen desorption
was the largest at 40°C,
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Table 1. Average Composition of DiNis

Component | Ni Nd Pr Sm La Ce | misc.
Wt % 6754 (23319 | 5842 | 0812 | 0.325 | 0.162 | 2.000

AMEE $49 FEF 9999% (0: < 1ppm, N; <
5ppm, CO. < 05ppm, CO < 05ppm, H,O < 5ppm)
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A - Hydrogen bombe B - Pressure regulator
C ‘ Pressure transducer D - Amplifier

E * Recorder G * Bourden gauge

P: Vacuum pump W . Water bath

Re -

Reactor S1, Sz - Solenoid valvs

Fi, Fs: High capacity filterF> - Sintered Stainless steel filter

Ry, R - Reservoir 1725 : Bellow seal valves

Fig. 1. Schematic diagram for experimental apparatus.
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Fig, 2. P-C Isotherms for the DiNis-H; system at 283K,
293K, 303K, 313K.
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Fig, 3. Van't Hoff Plots for the DiNis-H. system.
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Fig. 4. Hydrogen desorption amount-time isotherms for
DiNis at 1 atm.
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Fig. 5. SEM npicture of activated DiNis(X 2000).
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Fig. 6. SEM picture of DiNis after several absorption

and desorption(X 2000).
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Fig. 7. SEM picture of DiNis after complete cycling
(X 2000).
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Percentage of pressure drop for hydrogen absorption.

Pressure drop for hydrogen absorption {atm).
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Fig. 8. The curve between number of cycles and hyd-
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