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—IE AR LRI, R TS BT R IR BRI
W B RF P, DUYTSE N 4 T 45 75 Cu 398 CeO, fHEAL
Rtk R A K Cu 55 CeOy B RIE FH T I AEHLEE.

2 HEFE

AT W THE 38 R B 5 T P32 pR BRI 1Y
VASP(Vienna Ab-Initio Simulation Package)m’z“] LY
AR AT, & H T 14FE FH B PAW (Projector aug-
mented wave)2) 77 A, A2 e S BRI S SRR
PR PBE 2 & [26] JE =

Bl o e e g 1827281 5@ 5 5] X —AN Hub-
bard Z 51 U, 7] LA 4 HL 3 18 36 73 18 Ji CeO,
Cedf HL 1 11 98 ¢ BE R M. A oth, SRATAE 1F
K H DFT+U 1773, R4 Nolan £ 1) & X
U=5 eV[18,27729]'

CeO, M) im M EE 1 R LT A8, J& T Fm3m
R, A KA 4 A Ce A8 AN O Ak, H
PBE-+U (77 1ERAAR B b 5 40 5.480 A, 55
LI (5.411 AP0 AFF & 5 BATAT IR A TAE
el B, X F CeOx(110) 3% — i ML & i R T, FRATTR
H p(2 x 2) 3RIHl, FHTE Z J5 W) _EE R slab 1Yk
B, R S NMETZE, BEN 15 AL e
Y J2 i R AR AR B P BT, X6 55 AR ) = A
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i X (BZ) AL, H Monkhors-Pack P2 75 %
H B A T2 kS B s R g Ak
R BE USSR 1073 eV, TR 7 RS
54 0.2 eV/inm, ~F[H 3 BT EREE Y 408 eV.

Cu £ CeO, R MW RE (Eaas) HHA T
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1.80 A, 55236 I+ CuyO fi#%HF Cu—0 (1.86 A) 1)
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(2.04 A). AT HEM R A& CeO,(110) TH LK O B 1
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FHIF L ALE, TAE (110) T BT AEPRAS (BE B
DO BT AL, 554 Cu i T7E CeOy(111)
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4 J@ I FEAE CeOp(111) TH FR W M 2400 B7) 5 4
JE B FE A ) 3 A Cu 4302k 25 0.29, 0.29, 0.46 ¢
7 1F L, T f b T — AN Cu R ) 0.05 e 7
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Cuy/Ce*t —Cult /Cet PR L.
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He) B Sy 4D D T A 5 40, G DR DRI AT e el T b
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(O AH X A7 B AN ). 5 BN Cu J5 IR B 25481, Cu
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<7 N \

Bl 7  Cuy_/CeOy(110) fefi e #4) Y 4 Fi A 2 55 THAR I

4 % %

VERFRATR I TAER —# 55, A SCHEET PAW
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FRAE CeO,(110) TH L W 4, &5 3R

1. AN Cu Ji T (e s WAL 2T 2P AN O
[IRFAL, WP e 9 3.38 eV

2. Cuy 5 e W B4 284 Sy 0 o 1 DY T Ak &5
1, W RE N 5.42 eV,

3. B4 Cu J5i¥ J& Cu HIFERI H7E CeO,(110)
R gap XIGIN T A BRAS, 0% £ A1) B A 2ok
BT Cu M HITARH O M 20 JFE 1 Cet, 1)
BRAS I H IR B Cu J5 7 S L A1 4% 1 W B 3 i 77
CeO,(110) K [ FITEE;

4. W PR BN Cu JRF & Cug BAE 20 51 B
CeO,(110) HEJZM Ce B T AT T Cudt
Cul™, FHLEBEE Cet BT IR, IX AN IS AT I 45
N Cu, /Ce*t —Cudt /Cet;

5. Cu /N FE AW B EE B4 Cu JRF AR B 5
ANTHEZH Ct 51, HEMmK 7 8% K Cudt-
Ce3t EALIE T .
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Abstract

Cu-CeO, systems are widely used in solid oxide fuel cells and water gas shift reaction because of its special catalytic ability.
The interfacial properties of the Cu/CeO, (110) with the adsorption of Cu atom and Cu cluster are investigated in terms of first-
principles based on density functional theory. It is found that: 1) the single Cu adatom prefers to be adsorbed on the oxygen bridge
site; 2) the adsorbed tetrahedron structure of Cuy cluster is the most stable cluster configuration on CeO,(110) surface; 3) the metal-
introduced gap states in the gap area are mainly from the adsorbed Cu (cluster), its neighboring oxygen and the reduced cerium ion(s),
indicating that the activity of CeO,(110) surface is improved by copper adsorption; 4) the adsorbed Cu adatom and Cuy cluster are
oxidized to Cu®* and Cuf‘S+ by their neighboring Ce ion(s) with the formation of Ce** ion(s), the reaction could be summarized
as Cu,/Ce*t —>Cuf+/Ce3+; 5) the adsorption of small clusters introduces more Ce** ions than a single Cu atom does, indicating
that more Cu®+-Ce’" catalytic active centers are formed. The current study on Cu/CeO,(110) together with our previous results on
Cu/CeO,(111) presents a good understanding of the synergies between Cu and ceria, and reveals the improvement of the activity of
ceria by Cu adsorption.
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