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Fig.3 XRD patterns of cerium and cerium deuteride
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Table 1 Lattice parameters of cerium and cerium deuteride
Material Lattice Unit-cell , Ref.
parameter/nm volume/nm
y-Ce 0.5161 0.13748 This work
y-Ce 0.5160 0.13742 [13]
CeDz.09 0.5549 0.17085 This work
CeD3 .40 0.5536 0.16964 This work
CeD3 0.5526 0.16876 This work
CeD s) 0.5529 0.16902 [14]
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Corrosion Behavior of Metallic Cerium in Excess Deuterium

Ye Xiaoqiu', Wang Wei'?, Zhu Fei'?, Ma Ce', Wu Jiliang', Huang Yu ', Xiao Yao', Chen Chang’an'
(1. Science and Technology on Surface Physics and Chemistry Laboratory, Jiangyou 621908, China)
(2. Institute of Atomic and Molecular Physics, Sichuan University, Chengdu 610065, China)
(3. Tsinghua University, Beijing 100084, China)

Abstract: The corrosion behavior of cerium (Ce) in excess deuterium (D,) was investigated by the pressure-volume-temperature system
(PVT) and the hot-stage microscopy (HSM). The phase composition and thermal stability of cerium-deuterium reaction products were
investigated by X-ray diffraction (XRD) and thermal desorption spectroscopy (TDS), respectively. The results show that cerium can react
quickly with deuterium to form saturated cerium deuteride (CeDs) at room temperature and the initial deuterium pressure of 43 kPa. After
the reaction, the sample is seriously pulverized. A series of cerium deuterides, which have different deuterium contents, can be obtained by
heating the saturated cerium deuteride at different temperatures. The cerium deuterides have the face-centered cubic (fcc) structure similar
to that of metal ruthenium at room temperature. The volume expansion ratio of CeD, is about 24.3% relative to Ce. However, with the
increase of deuterium content, anomalous volume shrinkage of cerium deuteride emerges. Thermal desorption spectrums show that CeDs
could decompose around 120 °C, but CeD, could be stable above 600 °C.

Key words: cerium; deuterium; deuteride; corrosion; thermal desorption
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