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Preparation of Multi-layer Film About Hydrogen Storage Metal
and Its Hydrogenation Character Study

LIU Jin-hua, DING Wei, LIANG Jian-hua
(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Multiple film preparation of Ti-Ni on Mo and Mo-Ti-Ni on SiO, substrate with the
method of electron beam physical vapor deposition was studied. The depth of every layer of the
film was measured by using ion beam analysis method, and the hydrogenation characters of the
samples were analyzed as well. It is found that the Ti-Ni film hydrogenated temperature is
lower and hydrogenated ratio is higher than Ti film which shows a higher activity. The
Mo-Ti-Ni film can still combine tightly with the SiO, substrate after hydrogenation, while the
substrate is cleaned more carefully. It is more difficult for the 50 nm Ti film to be hydrogenated
because of the high temperature during the film preparation, which may induce a deeper
diffusion among Ti, Mo and Ni to generate a thicker transition zone between Ti and Mo or Ti
and Ni.

Key words: hydrogen storage metal; film preparation; multi-layer film; hydrogenation
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Table 1 IBA measurements compared with actual quality of sample
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Fig. 1 PBS spectrum of multilayer samples based on Mo
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Fig. 2 RBS spectrum of multilayer samples based on SiO,
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Table 2 Control parameters of coating and its thickness
JEAS IR B JEL HRIER R PURA I Je A IBA il i JIELJEL S JEL T /g
FE L) kL (nm-s ) 1) /s g/ C i 5/ cm JIEE 5 /mm IBA i T
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SiO, Ti /5
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275 um
Ni 2 20 250 1.3x10" 30
Mo 2 27 720 1.45x10"7 50
SiO, Ti fH /5
Ti 5 19 500 2.3x10" 100 0.101 0.13
#J 50 nm
Ni 2 20 250 9x10'° 30
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Fig. 3 ERD spectrum of multiplayer with different thickness of Ti film samples after deuterium absorption
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