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Hydrogen Absorption and Desorption Behaviors of Hydrogen Storage
Alloy Powder Compacts in Hydride Cylinder
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Department of Metallurgical Engineering, Kyungpook National University,
Taegu, 702-701

Abstract Hydrogen storage alloy powder compacts were prepared by using automatic press,
with PTFE as a binder. Hydrogen absorption and desorption characteristics and thermal conducting
property of the compacts were studied using test hydrogen cylinder, comparing with bare alloy
powder. The compacts showed better rate capability and activation characteristics than bare
powder. Effective thermal conductivity and diffusivity of the compact bed were 1.0x102W/cmK
and 2.0x107%cd/s, respectively, which were similar to that of bare powder bed. A good rate
capability of the compacts was interpreted in terms of hydrogen permeation rather than thermal
conductivity in the beds.
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Fig. 1. X-ray diffraction pattern(a) and
pressure-composition isotherm for
hydrogen absorption and desorption(b) of
MmNis.sAlo.s
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Fig. 2. Schematic diagrams of experimental
apparatus, whole system(a), details of
the hydrogen reactor(b) and crosssection
of the reactor(c)
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Fig. 3. Changes of hydrogen absorption
curves with the number of hydriding
cycles for bare powder, pressure of
reactor = 20 bar, cooling water = 25T
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Fig. 4. Changes of hydrogen absorption
curves with the number of hydriding
cycles for compacts, pressure of reactor
= 20 bar, cooling water = 25C
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temperature of circulating water = 50C
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Fig. 7. Pressure changes with desortion
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temperature of circulating water = 70C
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Fig. 9 Changes of temperature distributions
with time in the reactor for bare
powder during the absorption of
hydrogen at constant pressure(25 bar)
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Fig. 10 Changes of temperature distributions
with time in the reactor for compacts
during the absorption of hydrogen at
constant pressure(25 bar)
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