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Abstract The electronic structures of TiFe hydrogen storage alloy and its hydride were
calculated by SCCDV-Xe ( Self-Consistent-Charge discrete variation) method, and the
correlation between the electronic structures and hydrogen storage properties was discussed in
view of the nature of chemical bond. The results show that hydrogen atom makes a strong bond
with Fe atoms rather than with Ti atoms., which causes lattice expansion mostly along [ 110 ]
direction while hydrogen occupies a central site of octahedron. In addition, the delocalized
chemical bond formed among Fe atoms and Ti atoms in the unit cell is strengthened after
absorbing hydrogen, it is the reason to cause a resistance to pulverization during absorbing and
desorbing hydrogen repeatedly.
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Fig. 3 Contour map of the electron density distributions
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Table 1
TiFeH

TiFeH

The charge population in atomic orbits of TiFe and

Ti Fe(
Electon number)

Ti Fe H(
Electon number)

Atomic obits

Fe Ti H Fe Ti
1s 1. 30237
3s 2.00341 2.02293 2. 00289 2.01027
3p 6. 00725 6. 01957 6. 00793 5.99779
3d 6. 50026 2.33101 6.39071 2.31620
45 1. 28843 1.25188 1. 32422 1. 33762
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: Fe 3d 4s 4p , Tt 3d 4s 4p
) TiFe , Fe
3d 4s 4p ,
( 4 5) :
, Fe 3d H s
s Fe3dd His R
, Fe 4s 4p H
IS ° ) 2 ’ H
Fe
, H 1s Fe 3d 45 4p
, 4 5 H-
Fe s R
1207
1004 E
& 80 :
=] h
w60 Hlis
201
IE — e T
-30 -20  -10 EQ 10
HHBE Orbital energy (eV)
4 TiFe Hls Fe3d
Fg. 4 1s+ype of H and 3d-type of Fe DOSin TiFe
120
100
g 80
a
# 60
8
# 40
204
0 . r . .
30 -0 -10  EQ 1o
B #84E Orbital energy (eV)
5 TiFe Hls Fe 4s Fe 4p
Fig.5 1ls-ype of H and 4s-type, 4p-type of Fe DOS in

TiFe hydride

S A 20054 5H # 12EF 28

TiFe , [110]
e , Ti-Ti
» Ti-Fe el 2 3
, Fe H
,Ti H ,
Ti Ti , [110]
Ti-Ti , TiFe
[110] . Ti-Ti
Ti—Fe .
LaNis ,
, . , Ti Fe
B 13. Po , v
17. 40 """, [13]  LaN¥
23. 9% , [11] , TiFe LaNis
1% 2% , TiFe
. LaNis La
Ni
" TiFe
: Ti3d Fe3d
) 6 7
8§ 9 Ti4s Feds Tidp Fedp
,Tids Feds Ti 4p Fedp
, ) LaNs , TiFe
Ti Fe ,
R LaNis
La Ni
, Tike
1207
1007 l
2 3] 5
&
Q 601
&0 5
201 E
% 20 o I T
B BB 4% Orbital energy (eV)
6 TiFe Ti 4s(a) Fe 4s(b)

Fig. 6 4s-type DOS of Ti(a), 4s—type DOS of Fe(b) in
TiFe

125



E¥EEDOS
o
L)

40
20
0 T T T ¥
S0 200 -10 EQ 10
HLIE BB 8 Orbital enerpy (2V)
7 TiFe Ti 4s(a) Fe 4s(b)
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