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The Changes of Hydrogenation Properties of LaNis alloy
by Hydrogen Charging Condition

Hyo-Jun Ahn
Department of Metallurgical & Materials Engineering

Gyeongsang National University

Abstract . The changes of hydrogenation properties of LaNig by hydrogen charging condition were
investigated using the P-C-isotherm curves, DSC(Differential Scanning Calorimetry), GC(Gas
Chromatograph), X-ray diffractometer. As a results of static hydrogen charging, the hydrogen sto-
rage capacity gradually decreased and the plateau region severly slopped. Most of the degraded
properties could be restored by the annealing treatment. The degradation of hydrogen storage ca-
pacity was related with the formation of stable hydride, which was not dehydrided at room tempe-

rature.
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Fig. 1. Flow chart of experimental procedure
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Fig. 2. The changes of the P-C-isotherm curves of
LaNi; as a function of hydrogen charging
time at 140C (a) after activation, (b) 240
hrs, (c) 521hrs, (d) 1024hrs.
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Fig. 3. The changes of the P-C-isotherm curves of
hydrogenated LaNis at 140C for 1024hrs.
as a function of annealing temperature (a)
after activation, (b) annealed at 200C, (c)
annealed at 300C, (d) annealed at 400C
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Fig. 4. Hydrogen thermal desorption spectrum of
the hydrogenated sample at 140C for 1024
hrs. under 65atm hydrogen pressure
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Fig. 5. DSC results of activated and hydrogen cha-
rged sample (a) activated, b) hydrogen
charged for 240hrs, (c) hydrogen charged
1024hrs, (d) annealed at 400C
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Fig. 6. The change of the X— ray diffraction patte-
rns during hydrogen charging at 140C (a)
after activation, (b) after hydrogen char-
ging at 140C for 1024hrs, (c) after annea-
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Table 1. The thermodynamic and structural characteristics of various La— Ni compounds and their hydrides.

Sturcture of hydride composition heat of formation
Compound structure of hydrides of hydride
compound (H/La) [Kcal/molH, |

La fce 20r3 fcc —496
La;Ni, Th;Ni(hex) 3 amorphous(and LaH,)

. new structure —281
LaNi CrB(ortho) 36 orthohombic® —5
LaNi, MgCusy(cubic) 45 amorphous B ig
LaNi, PuNij(hex) 5 amorphous -18.1

. . amorphous _
La2N17 C62N17(hex) 5 distorted hexagnal 17.0
LaNig CaCus(hex) 6.5 CaCus(hex) -74
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