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Fig.1 Schematic diagram for the deposition of film
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Fig.2 XRD patterns of Ti/ZrCo/Ti and ZrCo thin film samples
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Fig.3 SEM morphologies of cross-section (a) and surface (b) for Ti/ZrCo/Ti thin film sample
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Fig.4 XRD pattern (a); SEM morphologies of cross-section (b) and surface (d); EDS element linear scanning of cross-section (c) for

Ti/ZrCo/Ti thin film sample
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Fig.5 Hydrogen absorption curves Ti/ZrCo/Ti and ZrCo/Ti/ZrColTi
films (a) and thermal stability curves of the hydrogenated

Ti/ZrCol/Ti and ZrCo/Ti/ZrCol/Ti films (b)
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Table1 Comparison of hydrogen absorption performance and thermal stability of ZrCo/Ti based tritium storage thin films

Hydrogenation capacity,

Dehydrogenation capacity,

Film sample Deposition time/h (Hydrogenation/dehydrogenation)/%
wl% wl%

ZrCop™ 1 0.79 0.63 80.0
ZrooTip21Col 1 0.79 0.70 88.6
ZrogTip2Col” 1 0.68 0.60 88.1
Zro7TipsCol”! 1 0.73 0.62 84.5
ZrCo/Ti® 1+1/3 1.85 0.22 11.9
Ti/ZrCo/Ti 0.5+0.5+0.5 3.92 0.845 215
ZrColTi/ZrColTi 0.5+0.5+0.5+0.5 3.48 0.71 20.5
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Study on Preparation and Performance of ZrCo/Ti Tritium Storage Composite Film

Bao Jinchun', Kou Huagin?, Chen Hao, Huang Xu?, Sang Ge?, Ye Rongxing®
(1. Institute of Materials, China Academy of Engineering Physics, Jiangyou 621907, China)
(2. Science and Technology on Surface Physics and Chemistry Laboratory, Jiangyou 621908, China)

Abstract: Ti/ZrCo/Ti, ZrCo/Ti/ZrCo/Ti multilayer composite films were prepared by magnetron sputtering. The micro-structure and hydrogen
storage performance of multilayer composite films was studied. The application possibility of the composite membrane as the tritium target of the
deuterium tritium neutron generator was discussed in detail. The results show that the prepared multilayer composite film is composed of ZrCo
phase and Ti phase, and the interface between the layers is clearly distinguishable. Compared with the ZrCo film, the introduction of the Ti film
layer significantly increases the hydrogen absorption of the composite film and retains the stability of the film hydride. At the same time, the
disproportionation reaction of ZrCo is significantly suppressed. The alternating composite film of ZrCo layer and Ti layer constructed in this study
has high hydrogen absorption capacity and high thermal stability, which extends the application field of ZrCo alloy and provides an important
reference for the design and development of new tritium target materials of composite film.

Key words: ZrCo alloy; tritium target; composite film; tritium storage; disproportionation
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