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T Lil AR K 0.58, BTl 24 4> Li B3]
BP0 A, 100 Li2 A28 EAY Li P PR 24k
0.75, %345 6 > XFE Li: B: N: H=4:1:3:10, fIf

HEWRTFZEMMILE 1 (a). A TR SR ITEER
o5 Li, BN, H  Baiz PESZ I, Mg, AL, Ti, Ni %t
Li, BN, H,, [ —> Li i, B 1(b) 45 T Ti Bt
B Fi8) J - 25 ) 1R
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S A AL 1) X Y Z
N1 12b 1.0 0.2544 0.0 0.25
N2 12b 1.0 0. 7895 0.0 0.25

B 8a 1.0 0. 0285 0. 0285 0. 0285
Lil 24c¢ 0.58 0. 1068 0.3775 0. 1587
Li2 24c 0.75 0. 3755 0. 1493 0.3311
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3.3, K FRZREH

#3 RRTETRAAEK ERBER(RSE)

& B—H N—H
Li,BN,H,, 0. 8363 0.6712
(LiMg) 4BN; Hy, 0.7258 0.5851
(LiAl),BN;H,, 0. 7826 0. 5664
(LiNi),BN;H,, 0. 6793 0. 6303
(LiTi),BN;H,, 0. 7539 0.6173

BT ) 2 R BBORT LG IR  [R] s B 1 i
SEA T UL AR L S T AR B B
R T Z A R RS, 23 A THER T
e B—H, N—H #2448 B—H,N—H #
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1/, H (LiAl) BN H, i N—H S0 58K % 4R
Ba/N (M 0.5664 ) ; Li(Ni),BN,H,, 1 B—H #EH)
WAERUR/N(H0.6793). HAM N3 BT LIFE N,
Ni RS B—H 8 SR T4 500, [H
Bf-th P N-HE 1 0 & L 8 B il 3T LA R
Li, BN, H,, fiff & A 6F B FH NiCl, i 4k 205 5 i 19
JE A

3.4. SLIGHERLILE

7E Li, BN H, 71, SCEOMFST & B Ni, Pd Fl Pt Xt
B AU PEREA 5%, 1 Ti, Fe A1 Zn Jo8% ™. NFRATATT
BEERATAL, 48 Ni 5, Ni 514 R REH L FE i
B, (A B R CRRAR ; 17 T #1350 1 H AT B o
FIAZLFRESL. LA Ni AAUH B—H Hf7 5K 1

ARV S /N, Al Ni—H B 235 B0 BRI
RS2 86 B 289 W] Ni % Li, BN H,, A 5 4 il i1k 5
T JER, WX s gk BRI T 5 S K A
FKEX.
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1. fRRIZEARES (LiM) ,BN,H, (M = Ni, Ti,
Al Mg) BEE M REEA A% k.
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TR AETE A R AR PR P2 (LiM ) BN, H, filf 0
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Ni, X AT g & NiCl, L5 TiCl, XF LiBNH &R %5
AR AL SR G 1 i A

3. BB R, SRS (LiM) BN H,,
FARZRN N—H , B—H A K F % SR B
FEui/I, B T A R R SRR N i R AT
B—H HI N—H S A7 S ikt 3 m fig
FE NiCl, XJ Li,BN,H,, fiff 200 B i b R0CR & 45 1Y
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Abstract

A first-principles plane-wave pseudopotential method based on the density functional theory is used to investigate the
dehydrogenation properties and the influence mechanism of Li,BN,H,, hydrogen storage materials. The binding energy, the
density of states and the Mulliken overlap population are calculated. The results show that the binding energy of crystal has
no direct correlation with the dehydrogenation ability of (LiM),BN,H,,(M =Ni,Ti,Al,Mg). The width of band gap and
the energy level of impurity are key factors to affect the dehydrogenation properties of ( LiM),BN,H,, hydrogen storage
materials : the wider the energy gap is, the more strongly the electron is bound to the bond, the more difficultly the bond
breaks, and the higher wile the dehydrogenation temperature be. Alloying introduces the impurity energy level in band
gap, which leads the Fermi level to enter into the conduction band and the bond to be weakened, thereby resulting in the
improvement of the dehydrogenation properties of Li,BN;H,,. It is found from the charge population analysis that the bond
strengths of N—H and B—H are weakened by alloying, which improves the dehydrogenation properties of Li,BN,H,,.

Keywords; hydrogen storage materials, first-principles calculation, element substitution, dehydrogenation
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