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Physical Chemistry of Hydrogen Storage Alloys
Yasushi NAKAMURA and Ryoichi SUZUKI
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Fig. 1. Pressure-Composition-temperature
diagram for hydrogen-alloy system.
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Fig. 2. Effect of Ti concentration on pressure-
composition isotherm at 20°C for FeTi,~H system.
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Fig. 3. Pressure-composition isotherm at 40°C
for LaNi,-H system.
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Fig. 4. Pressure-composition-temperature
diagram for Mg,Ni-H system.
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Fig. 5. Temperature dependences of decompo-
sition pressures of various hydrides.
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Table 1. Properties of hydrides.

Hydride Density

Volumetric

Relative cost of Hysteresis
(g/cm?) wt. pet. H [?g’/ch?‘[se;l t raw tmaterialts PZ/tPa**
LaNis;Hg 6.5 1.4 0. 091 7.5, 2.8% 1.2
FeTiH, o 5. 47 1.6 0. 081 — _
FeTiH, o 5.88 0.9 0. 051 1.0 1.9
Mg:NiH, 2.57 3.6 0. 098 1.6 ~1
MgH, 1.45 7.6 0. 110 0.9 ~1
lig.H, 0.07 100 0.07 -
H, gas
at 100 atm.- 8x10-8 100 8x10-3 —
* Misch metal for La metal is used.
** P,: absorption pressure, Fy: desorption pressure.
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Fig. 6. Activation temperature under the condi-
tions where the holding time and the hydrogen
pressure are 24h and 30 atm, respectively.
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Table 2. Equilibrium values of Py,o/Py, for
metal/oxide/H,/H,O systems.

Oxide Py,o/Pac*

25°C 327°C
Lay O3 2.5x 10760 4.5x107%
MgO 2.2X10760 8.8x10-2
TiO, 8.1x10-36 5.4%x 10717
FeO 9.9%x10° 2.9%x10°2
NiO 9.6x102 3.7x10?2
Cu;0 2.4X1018 2.6x107

* Calculated from the compiled values for 4G, %02,

Wz & TEREIRS.
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Fig. 7. Decrease in hydrogen storage capacity
by impurity during cycling test.
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Fig. 8. Degradation of FeTi alloys during cycling
test by using hydrogen with commercial high-
purity.
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