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(100) ifi &A% 73 80% 345 H, Jr1 BEAEALARIRL
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2. EMFnit R

2.1. &5

AL G g T 0037 T G54, 25 T BE Sl Fm3m. Al
(110) WA T4 sk 0 82 L 25 {3 (hollow ) , T 437
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2.2. itEF*

BRI E T AVEHB 2 AF Material Studio 4. 0 {4
£ # [ Castep ( Cambridge serial total energy
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KR AR 5% B2 L (LDA) T i CA-PZ Z bR,
Mo T2 I H-1s", Al-3s” 3p', Ti-3s” 3p°
3d* 4s%. R Y5 B FER o] 25 JE AE Brillouin [X A 1
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HIZERI A, SR BRFGS 8032, IR 1+ 18] A HAE ) 4
(SRR HEBE R 0. 1 eV/ A, BLJE R A ISR
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EEHTE T2 R RRE R
F 1 TiJETAE ALC110) T &7 & 1Y W% f A

Ti JT T & W% RE/ eV
IS A -4.5396
A -5.5986
Pk A -2.9920
HARAL ~3.3401
Toifs —1.8680
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Ti J5F J2 A RS AL 1) W B ot A 0 o 30 e A £
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H ]/ A A eV eV 1.5 A,2.0 Af2.5 Amt, Ti J8F8 3h %25 7 ; i 76
1.0 0.7738 4.4821 0.7676 KA, H, 43 F0E Ti JE1.5 AF12.5 Amp, Ti J5 5
1.5 0.7742 4.4817 0.7797 Bshas i (0 BERKAEAK.

2.0 0.7760 4.4801 0.5063 I3 AL T DA B il 9 % R e A )
23 0774 4483 0.7815 SiE. Fh 3 T LA B A L T L T T
3 Ti BN AL(LL0) Xt Hy 53T B0 FERE & H, 53T ROAf 25 g
H, 7 Ti—H Ja]#E/A H—H [a]}#E/A fi# B he/ eV W fHHRE/ eV SH Al ﬁﬁjw EG%
BHE T BRI %
S DA 1.0 0.8390 4.3707 0.0827 2.48
1.5 0.9443 4.0273 -0.4793 10.1
2.0 0. 8251 4.4027 0.1623 1.72
2.5 0.9037 4.1772 -0.2977 6.82
X 1.0 0. 8481 4.3477 0.0656 2.99
1.5 0.8634 4.3056 0.1393 3.92
2.0 0.8092 4.4344 0.3410 1.02
2.5 0.8109 4.4313 0.3283 1.15
SR 1.0 0. 8680 4.2921 -0.0297 4.23
1.5 0. 8676 4.2934 -0.0223 4.13
2.0 0. 8665 4.2964 -0.0167 4.10
2.5 0. 8656 4.2991 -0.0209 4.10
AR 1.0 0.8295 4.3929 0.0176 1.98
1.5 0.8492 4.3446 -0.1354 3.05
2.0 0. 8507 4.3408 -0.1736 3.11
2.5 0. 8468 4.3511 -0. 1665 2.94
ThA3r 1.0 0.9473 4.0155 -0.4861 10.4
1.5 2.2030 0.7046 -5.5653 84.2
2.0 2.1586 0.6013 —5.4666 86.5
2.5 2.2838 0.8677 -5.7272 80.6
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H1—AIS5 0.51
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Al 10—Ti 0.45
Al 4—Ti 0.32
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NaAlH, (& ..

AT H, 43 FAE Ti R 54 K alify AL(110)
THT AR BRPIR DL HEA T T AT, R BAEARY AL(110) T H,
Y FNBERAEMRES AL Ti JRF B AR OLN  AA1E
—A~H, S F R AR, B0 H, 2F7E AL(110) [ 15
fr T 5y B R A, 5 Ti R IB R Til, , SR )5
TiH, 73R g i AR 25 (R 3 T 18 W e i 3R
T X R Ti (B ARIERA I R9AEsE T H, 431 1Y
B TR R R 8145 NaATH, (K R iYW S0
FEAGLAEAT , B AR ZR W S R ] 3t 258
IR T Ti 15 1y 230 2 B AR ELAE
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First-principles study on the catalytic role of Ti in the
hydrogenation of Al(110) surfaces”

Chen Yu-Hong"? " Cao Yi-Jie”  Ren Bao-Xing”
1) (State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials, Lanzhou University of Technology, Lanzhou 730050, China)
2) (School of Science, Lanzhou University of Technology ,Lanzhou 730050, China )
(Received 5 November 2009 ; revised manuscript received 9 March 2010)

Abstract
First-principles calculation is used to study the hydrogen molecule adsorbed on Ti-doped Al(110) surface and pure
AlL(110) surface separately. We find an adsorption path of hydrogen molecule for decomposing hydrogen atoms and
forming TiH, with Ti atoms on top site. Afterwards, the TiH,molecule moves to hollow site and approaches to the Al1(110)
surface. The analyses of density of state and Milliken overlap population show that there is covalence interaction between
hydrogen atoms and Al atoms of surface, which gives rise to the formation of Al-H, Na,AlH;and NaAlH,. Hydrogen
molecule is unable to decompose hydrogen atoms on pure Al(110) surface. These results contribute further towards the

understanding of the improved observation in recycling of hydrogen with Ti-doped NaAlH,.

Keywords: titanium, adsorption, dissociate energy, first-principle
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