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The Distribution of Protium and Deuterium in Zirconium Films

LIANG Jian-hua, PENG Shu-ming, LONG Xing-gui, ZHANG Xiao-hong, ZHANG Tao
(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract : The distribution of protium and deuterium in zirconium hydride films are analyzed by us-
ing depth profiles and images of SIMS. The results show that protium and deuterium are uniform in
the hydride films, but they are degressive in the transition layers and disappear at the boundary be-
tween the layers and substrates. The concentration of protium is higher than that of deuterium in
zirconium hydride films because of the isotope effects when they are hydrogenated in the atmosphere
of n(H) : n(D)=1.20 : 1. Contaminations of Al, Fe, K and Na on the surface could result in a dif-
ferent distribution of H and D at the surface of zirconium films. Non-uniform distributions of D and
H is directly correlated with Al and Zr, respectively.
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