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Fig.1 Crystal structure of ANis (A= La, Ca, Y)

£ 1 LaNis REEHBRESHSNRFEY
Table 1 Bond net parameters and valence electron structure

of LaNis
Atom o Che Ne n nt R(1)/nm
La 1 1.0000 2.0000 1.0000 3.0000 0.15174
Nil A8 0.7728 5.4544 0.7728 6.2272  0.11820
Ni2 ~ Al4 0.0822 6.8356 0.0822 6.9178 0.11426

No. Bonds I, D(M)/mm D()/m n, E(a)/k mol®
1 Nil-Ni2 24 0.24628 0.246988 0.57267 42.51156
2 Ni2-Ni2 12 0.25085 0.251558 0.41306 31.34794
3 La-Nil 12 0.28936 0.290068 0.46193 43.84582
4 Nil-Nil 4  0.28937 0.290078 0.12748 7.72558
5 La-Nil 12 0.28980 0.290508 0.45420 43.04637
6 Nil-Nil 2  0.29023 0.290938 0.12335 7.45267
7 La-Ni2 24 0.32038 0.321088 0.12074 10.72050
8 Ni2-Ni2 6  0.39860 0.399308 0.00142 0.06808
9 La-La 2 0.39860 0.399308 0.02529 2.64634
10 Nil-Nil 4  0.39860 0.399308 0.00193 0.08485

$=0.060 nm, AD=0.000708 nm
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Table 2 Bond net parameters and valence electron structure

of CaNis
Atom o Cho ne n nr R(1)/nm
Ca 2 0.6596 0.6808 1.3192 2.0000  0.15509
Nil  Al5 0.0475 6.9050 0.0475 6.9525  0.11406
Ni2  Al4 0.0822 6.8356 0.0822 6.9178  0.11426
No. Bonds . D(y)/mm D(n)/nm n, E(a)/kd mol™
1 Nil-Ni2 24 0.24320 0.244436 0.53878 42.13927
2 Ni2-Ni2 12 0.24759 0.248826 0.45872 35.19558
3 Ca-Nil 12 0.28561 0.286846 0.50706 43.44014
4 Nil-Nil 4 0.28562 0.286856 0.10498 7.00629
5 Ca-Nil 12 0.28604 0.287276 0.49877 42.66524
6 Nil-Nil 2  0.28647 0.287706 0.10161 6.76140
7 Ca-Ni2 24 0.31631 0.317546 0.15729 12.15166
8 Ni2-Ni2 6  0.39370 0.394936 0.00168 0.08141
9 Ca-Ca 2 0.39370 0.394936 0.03867 2.94343
10 Nil-Nil 4  0.39370 0.394936 0.00166 0.08041

$=0.060 nm, AD=0.001236 nm
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Table 3 Bond net parameters and valence electron structure

of YNis
Atom o Che Ne n nr R(1)/nm
Y 1 1.0000 2.0000 1.0000 3.0000 0.14297
Nil  Al2 0.4682 6.0636 0.4682 6.5318 0.11646
Ni2  Al8 0 7.0000 0.0000 7.0000 0.11379

No. Bonds I, D(y/nm D (h)/mm n, E(a)/kd mol™
1 Nil-Ni2 24 0.24242 0.24396 0.59096 45.54715
2 Ni2-Ni2 12 0.24164 0.24318 0.54954 43.42229
3  Y-Nil 12 0.27875 0.28029 0.44915 49.94999
4 Nil-Ni1 4 0.27875 0.28029 0.16241 10.65623
5 Y-Nil 12 0.27918 0.28072 0.44180 49.05719
6 Nil-Nil 2 0.27960 0.28114 0.15720 10.28305
7 Y-Ni2 24 0.31262 0.31416 0.11049 11.18955
8 Ni2-Ni2 6 0.39670 0.39824 0.00143 0.06905
9 Y-Y 2 0.39670 0.39824 0.01344 1.77176
10 Nil-Nil 4 0.39670 0.39824 0.00176 0.08114

$=0.060 nm, AD=0.00154 nm
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Valence Electron Structure and Hydrogen Storage Property Analysis
of ANis (A=La, Ca, Y) Type Hydrogen Storage Alloys

Zhang Lei*?, Li Shichun®
(1. China University of Petroleum (East China), Qingdao 266555, China)
(2. Yantai University, Yantai 264005, China)

Abstract: The valence electron structures and the properties of ANis (A=La, Ca, Y) hydrogen storage alloys were calculated according to
the empirical electron theory of solids and molecules (EET). Results show that there exist good correlations among their electron
structures and hardness, anti-pulverization abilities together with equilibrium hydrogen pressures at the room temperature. The theoretical
results agree with that of experiments and have a theoretical guiding significance to improving the hydrogen storage properties of ANis
alloys with the element substitution method and exploring versatile hydrogen storage alloys suitable for different situations.
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Corresponding author: Li Shichun, Ph. D., Professor, College of Mechanical and Electronic Engineering, China University of Petroleum

(East China), Qingdao 266555, P. R. China, E-mail: lishchlishch@163.com



