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Hydrogen absorption and desorption amount and temperature of Mg based alloys
improved with fined, thinned and multilayered.

notomi, mitsuo
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Magnesium is one of alternative materials for hydrogen storage since that is
abundant and reasonable resource although the high temperature more than 300 ° C is needed for nucleating
its hydride and dissolving and what is a barrier of the application to automobile and so on. Alloying it
to some transition metals might be one of the solutions to improving the property and it has not been got
the enough result for the application. It was shown that the three kinds of processing, grinding the
crystal grain by mechanical alloying, thinning the film by vacuum deposition and super-layering thin film
by cold pressing are effective for better hydrogen absorption and desorption. It was also shown that the
activated Knudsen flow developed the amount of hydrogen absorption and desorption for LaNi5 property.
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Table 1 Conditions of MA
Samples I I 11 v
o MgCu e e e
Mg-Cu-Graphite o
Ball filling factor [%] 10
PB ratio 30
Milling time [h] 20 | 40 | 80 | 40
Atmospherel M P4] 0.15(Ar)
Rotation speed [rpm] 200
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Table 2 The Mg and Mg/Cu thin films

No. I 11
Type Mg/PI Pd/Cu/Mg/Cu/Pd/P1
Thickness 21.2 22.3
[um] (13.7/7.5) | (23.70m/0.291/14.0/0.484/47.6nm/7.5)
Cu content
[at.%] - 9.85
Mg/Cu
Mg
Mg/Cu
Mg/Cu 1
Pd/Cu/Mg/Cu/Pd
Pd/Cu/Mg/Cu/Pd/Polyimide 2
20mm 2
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Fig. 1 The schematic illustration of the method of
preparing a Mg/Cu super-laminate
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Table 3 Mesoporous silica/polyimide multi-layer
Name 1 2 3 4
Layer LN/SS | MS/PI | LN/MS/PI | LN/PI/MS
Sub. Mass [g] | 0.308 | 0.419 | 0.511 0.492
Dep. Mass [g] | 0.034 - 0.039 0.033
Thick. LaNis |y 4pn | 1309 | 1.107
[nm]

SS: stainless steel, LN: LaNi5, MS: mesoporous silica,
PI: polyimide
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Fig. 2 Schematic figures of the order of layers
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Fig. 3 Mg-Cu and Mg-Cu-Gr particles just after the MA
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Fig. 4 XRD profiles after the hydrogenation at 300°C



Heat flow

300 r v’ graphite
XRD 4 Graphite
Mg Mg-Cu
60
XRD Table 4 Desorption temperature of the samples
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Fig. 6 DSC profiles of the Mg film and the Mg/Cu layer Fig. 7 SEM images of sample I and sample II
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Fig. 8 DSC trace showing the dehydrogenation behavior
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Fig. 9 PCT diagram of Polyimide film (at 50°C) and sample
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Fig. 10 PCT curve of LaNis/mesoporous silica
measured at 313 K
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Table 5 Maximum hydrogen absorption content
Name 1 2 3 4

Max. HA 0.52 0.44 1.80 1.54
[wt%] ] ' ] ]
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