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A Study on the Intrinsic Degradation Behavior of LaNi;

Hyo-Jun Ahn and Jai-Young Lee

Korea Advanced Institute of Science end Technology, Department of Materials
Science and Engineering

Abstract: To investigate the effect of strain, heat effect and thermal energy on the intrinsic degradation
of LaNi,, the changes of P-C-Isotherm curves under the condition of mainly applied one of the above

factors were investigated. The revesible hydrogen storage capacity decreased by means of the hydrogena-

tion at high temperature without cyclings or pressure induced cyclings with low thermal energy. The

degree of degradation was more severc as the heat of hydrogenation reaction increased. Thus the intrinsic

degradation of LaNi, depended upon lattice strain as well as thermal energy.
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Fig. 1. The changes in the P-C-Isotherm curves
of LaNi, as a function of hydrogen
charging time at 140°C,

(a) After activation.
(b) After 240 hrs.
(c) After 1024 hrs.
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Fig. 2. The changes in the P-C-Isotherm curves
of hydrogenated LaNi; at 140°C for
1024 hrs. as a function of annealing
temperature.
(a) 200°C
(b) 300°C
(c) 400°C
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Fig. 3. The P-C-Isotherm curves of the activated,
2240 cycled and annealed LaNi,,
(a) After activation.
(b) After 2240 cycles.
(c) After annealing.
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Fig. 4. The P-C-Isotherm curves of LaNi, after
4140 cycles under the condition of
low heat effect,
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Fig. 5. The changes of hydrogen storage capacity
as a function number of pressure cycles
using various type reactors.

(a) Stainless steel reactor.

(b) Copper reactor.

(c) Copper reactor with Al foam and Al
powder.
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Table 1. Types of reactor used in this study
and temperature change during cyc-
lings.

Reactor & cycle Al =3}

stainless steel tube 24°C + 20°C
(1/4")

Copper tube (1/4™) 24°C + 6°C
Copper tube (1/2") 24°C + 1°C
: Al foam and

Al powder
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