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KOERERBESB(DAG)DNEFES Y, HiTefmXeRhAsR—ERER 1
th, HETE fcc &£EAN(100),(110)F(11)E L EMBRMAENE 1. &2 4HH
FEFELENi, Pd fl Cu AERE SRR ERORMENRRBROTESR U R R
MFTEAINXTRE, e >LREN, A HEGEROTRER(AER.

M 2 hEIDLE M, SChBT AR EAM $EAX EEBHRN THEFS&E Ni,Pd f0
Cu REHEEEH, BETHRTS&REERANVIBEERAR EAM LR, BIE 7 &
W H, £ ERE BB R,

#F1 HRGFAANERXREN (b, = 13.5,0, = —4.0986,5, = 34.9288,5, = 0.244)
Hh 8,0.,8 Far BHEARBICEK[14]

L a, a, ay n ", 8 ¢, 1 r
Ni 9.80 21.85 —-2.18 3.94 10 0.85[7 6.41 0.1593 13,12 7.54709
Cu 10.832 4.85 1.48 3.09 11 1.0tN 5.85 0.1217 12.06 6.82054
Pd 12.85 20.95 —2.10 3.86 10 0.65t1 5.91 0.1457 12.13  6.95925

# 3 441l H, £ Ni, Pd 1 Cu #5(100),(110)F( 11 DE EARRET EASE 2
E,, B q.c ARHBRROWTELE R, H, ARBESFANTEENE 2. HEDR
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#2 HRFE Ni,Pd i Cu i(100),(110)M(1DE L X FIERME A IBRMHE Eu> RFREK
REABNEELRE, SOXRENZHRATCHERITRER(A* TR

ipE TRE
BB Ru_u/ X E,a/eV Ru_u/ R E,q/eV
Ni(100) P 1.50 2.68
b 1.66 2.91
¢ 1.89 2.94 1.830%01 2.90148.191%
Ni(110) ] 1.50 2.71 1.50L:11% 2.80L11%
b, 1.66 2.87
5, 1.80 2.94
(4 1.74 2.91
€t 1.96 2.92 2.87013,31
Ni(1t1) e 1.55 2.75
[ 1.73 2.88
3 1.81 2.90 1.8440.060:% 2.8740.0302%
Pd(100) ] 1.65 2.60
b 1.74 2,87
¢ 1.94 3.00 2.041353 2.93041
Pd(110) . 1.55 2.46
b, 1.68 2.71
by 1.95 2.92
¢ 1.64 2.79
c 1.70 2.75 2.04£0.111 2.9319
Pd(111) a 1.53 2.52
b 1.60 2.77
c 1.76 2.79 2.850%1
Cu(100) a 1.74 2.50
[ 2.00 2.51
c 2.20 2.53 2.01t77 2.40t71
Cu(110) a 1.94 2.25 1.6Q0381% 2.60L281*
b, 2.10 2.35
b 2.14 2.40
¢ 2.30 2.41
P 2.24 2.41
Cu(i11) a 1.78 2.49
b 2.05 2.50
¢ 2.15 2. 51 1.730300% 2.501#

f53%52 7 H, gy H-H $iRPIT B REWHEE, ksl H, DX K st R H 7
2 RED, FAMTEERGE - H, b 726 M &BFETHARNH E. € B &
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Robota™ 2 AL R —B, Norskov” FIHERNARE R H, ZENiRICaE H
FERMNAOERMEHERN H, £(110)EKRAE00)FM(111)E LEAH 20K, MIHES
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B HEFEFRFSH fec &K (100),7(110) f1 B2 H, ¥ fec £ R (100),(110) J(i11) @ ERR
MDELTHRORKLER e ZHET: O H—F HRRER
SEET; AREZES&ERT. L fii—c B
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#3 H, % Ni,Pd 51 Cu 5(100), (ORI E L /LA BT RNELE L E, BHRA 0.0 IRHEKER

H,/Ni H,/Pd H,/Cu

R/X  qualeV  EjfeV  RIX  qu/eV  E eV R/X  qua/eV E,/eV

b—>c 1.86 1.24 0.08 2.00 1.40 0.13 2.08 0.43 0.60
(100) & —>c 1.60 1.11 0.17 1.74 1.21 0.16 1.86 0.42 0.65
a—>b 1.63 1.09 0.15 1.85 1.32 0.14 1.93 0.41 0.64

&> ¢ 2.11 1.19 0.05 2.23 0.96 0.12 2.27 0.44 0.55
(110) a—>c 1.68 0.98 0.12 1.84 0.94 0.15 1.81 0.38 0.62
a >}, 1.68 1.03 0.10 1.70 0.75 0.13 1.86 0.36 0.60

b—>c 2.01 1.17 0.09 1.92 1.02 0.20 2.31 0.42 0.62
(111) a—>c 1.64 1.11 0.19 1.76 0.94 0.30 1.96 0.48 0.68
a—>b 1.78 1.13 0.15 1.72 1.18 0.23 2.27 0.42 0.65
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BIMOER—B, Nerskov?” 3¢ Ni /I Cu fg(100)ERIHEHAHTHRENER. § &
fR Harris 1 Andersson A0 d B F % H, EE L EEENRERRELE EEMW
Fi, d BFHEMZS, s-d BFEARES, i s-d A FRATE H, EBRAISCBRREART
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BT EBBH TR H, ORELE, RTILQI0)E S B ET H, 7 Ni, Pd Rl Ca &
EAEF BRSO — N BN SS MR, & 3 & H, 7 Ni g(110)& M &
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Bt HRFRISEMBI AR b, HEFEE Ni REL 0504, kAL TREQERR
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. ERET AR 0.9V, Ni gyRY/N. H, ERENRERMA, HETE
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WERHE, HEFEXEOERL 0,94,



AXARERE EAM HEMAET H, Ed B¢ BREHNBRERRER. HH&H
H, EFR(10O)ERAEZERMNOIDE L 5 #HE, H &£ Ni, Pd fil Cu Rl L#T R
B, A2 2 MRBISESOHFIF % E.(Ni) < E(Pd) < E,(Cu), H, ZEAIAT
TR A JLFb W B 77 2 o 5 7T B SR BT AL B0 B A 8 B 05 K.
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H, DISSOCIATIVE ADSORPTION ON SURFACES OF
Ni, Pd and Cu
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AspstrACT

The dissociative adsorption of hydrogen molecule on (100), (110) and (111)
surfaces of Ni, Pd and Cu are investigated using the embeded-atom method (EAM).
First, the EAM potentials for H-metal surfaces are obtained by fitting the adsorp-
tion energies and the length of adsorption bond for single H atom on different
surfaces of Ni, Pd and Cu. Then, the activation barriers E,, adsorption heat g,4
and corresponding H-metal bond length R for dissoctation of H, through various
pathways are calculated. The potential energy contours for H, dissociation on (110)
surfaces of different metals are presented. The calculated results show that the dis-
sociative adsorption of a hydrogen molecule depend on the species of substrate, the
surface orientation and the dissociative pathways. The activation barrier for H, dis-
sociation on Nisurface is very low, while it is higher for H, dissociation on Cu
surface. The dissociative adsorption of H, is easier on open (110) surface than that
on close-packed(111) surfaces. Among the discussed dissociation pathways, it appe-
ars that the most favourable pathway for H, is that from bridge site to the adja-
cent centre sites.

PACC: 6845; 8265



