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Hydrogen Absorption Kinetics on Al/Pd Fiim
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ABSTRACT

Al film(135.5 nm thick) with Pd film(39.6 nm thick) was made by thermal evaporation method.
Electrical resistance change by hydrogen absorption and desorption was measured with four point
measurement method. Even though Al film(135.5 nm thick) did not absorb any hydrogen at room
temperature, AI/Pd film absorbed hydrogen at upto 640 torr pressure. Hydrogen absorption kinetics was
monitored by measuring resistance change of the sample in the temperature range from 25C to 40°C.
Absorption activation energy of AVPd film was about 10.7 and 17.7 kcal/mol H for Ist stage and last
stage respectively at 1 torr hydrogen pressure. This activation values are bigger than that of Pd film, but
are much less than that of Al film. This result indicates there is possibility that Al can be storage material

for hydrogen by using Pd film evaporation on it.
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Table 1 Solubility of hydrogen in Aluminum at 1 ATM
hydrogen pressure

O miNea o Sheoy
300 2.4x10" 2.4 <107
350 - 2.8x107 8
40 12x107% 6.8x107°
50 3.0x107 2.7x1077
600 6.3x107 7.2x1077

why  87X107 12x1077  8.7x10]

Gy 1.66X10° 1.03x10°
700 24X107 1.61x10"

750 3.0x10" 2.9 107
800 4.0x10° 3.0x107°
900 . 5.3x107°
1000 - 8.5x107° 10.8x1(
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Al/Pd film
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Fig. 1 Schematic diagram of sample and 4-probe resistance
measurement connections
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Fig. 3 SEM picture of Al sample(135.5 nm thick, x100,000)
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Fig. 4 SEM picture of Pd film(39.6 nm thick, x100,000)
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Fig. 5 SEM picture of AlV/Pd film(Al=135.5 nm, Pd=39.6 nm
thick, »100,000)
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Fig. 7 Resistance change of Al film(135.5 nm thick) vs.

hydrogen pressure at room temperature
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Fig. 8 Resistance change of Pd film(39.6 nm thick) vs.
hydrogen pressure at room temperature
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Fig. 9 Resistance change of Al/Pd film(Al 135.5 nm, Pd
39.6 nm thick) vs. hydrogen pressure at room temperature
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Table 2 Activation energy(E.) of Al/Pd and Pd films

Pd thick. E,
Sample Name (nm) (keal/mol H)
10.7
Alpd' 39.6
177
Pd93s? 31 33
Pd938h? 67 41

2. author's previous work
4. Last stage

* 1. present work
3. First stage
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Fig. 12 In(l-r) vs. time graph of AI/Pd film at 1 torr
hydrogen pressure
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