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F10.183 nm, #LL V [T A42 K 1 S AL

1 B TR AR
Model a/nm b/nm c/nm V/nm3
VsHie 0.4266 0.4266 0.8627 0.1569
V7LaH;6 0.4388 0.4388 0.9065 0.1797
V7CeHig 0.4327 0.4327 0.8979 0.1681
V7PrH;¢ 0.4346 0.4347 0.8942 0.1689
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VgHie VrzLaH16 V7CeH1g V7PrHi6
H1 -0.28 -0.28 -0.28 -0.28
H2 -0.28 -0.27 -0.27 -0.27
H3 -0.28 -0.28 -0.28 -0.28
H4 -0.28 -0.27 -0.27 -0.27
H5 -0.28 -0.27 -0.27 -0.27
H6 -0.28 -0.28 -0.28 -0.28
H7 -0.28 -0.27 -0.27 -0.27
H8 -0.28 -0.28 -0.28 -0.28
H9 -0.28 -0.27 -0.27 -0.27
H10 -0.28 -0.28 -0.28 -0.28
H11 -0.28 -0.27 -0.27 -0.27
H12 -0.28 -0.28 -0.28 -0.28
H13 -0.28 -0.28 -0.28 -0.28
H14 -0.28 -0.27 -0.27 -0.27
H15 -0.28 -0.28 -0.28 -0.28
H16 -0.28 -0.27 -0.27 -0.27
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s 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15
VsHig P 639 639 639 639 6.39 639 639 6.39
d 3.0 3.90 3.90 3.90 3.90 3.90 3.90 3.90

Net Charge 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56

s 2.19 2.35 2.26 2.26 2.26 2.26 2.18 1.37
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Influence of doped rare earth elements on the
dehydrogenation properties of VH,*
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Abstract
In this paper, using the plane waves ultrasoft pseudopotential method which is base on the first principles of DFT, we study the
effects of C, Si, Ge, Sn and Pb alloying on the electronic structure and dehydrogenation properties of VHz. The calculated results
show that the electron density of ¢ fermi level is higher than that of pure VHs alloy, exhibiting that the structural stability becomes
weakened thus the hydrogen desorption property of VHz can be improved. Moreover, the computed results of electron density of V-H
bond also demonstrate that the interaction between V and H atoms decreases, also showing that the hydrogen desorption property of
VH: is improved. At the same time, it is found from the calculated results that the Mulliken population of V-s orbital increases whereas

that of V-d orbital decreases, which is related to the enhanced dehydrogenation property alloyed by La, Ce and Pr.

Keywords: rare earth doping, electronic structure, dehydrogenation properties, first-principle calculation

PACS: 36.20.Kd

* Project supported by the National Natural Science Foundation of China (Grant No. 20971132), the Natural Science Foundation of Chongqing,
china(Grant No. CSTC2009BB4243), and the Science and Technology Research Program of the Education Committee of Chongqing, China
(Grant No. KJ090810).

1 E-mail: rongli258@163.com

093601-8



