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Fig. 1 Schottky-Mott model (a) and Bardeen model (b) at metal-semiconductor interface
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Fig.2 Shape evolution of Pt particles supported on TiO, under

oxidizing and reducing conditions
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Fig.3 Scheme for the metal-TiO, interaction

(a) Charge transfer process; (b) Mass transport process
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Fig.4 Atomic packing schemes for CeO, unit cell (a), (100)
facet (b), (110) facet (c), and (111) facet (d)

(111) |\ LK SR B AR R R sh . T
Esch %' WAy B EA M T RAE MR RE R
ik, ErERE T Ax s R EB SRR
AR, Li %585 DFT + U 7 kB5E T CeO,
(111) W L A= MR T R 2, R T P
LS, BIEREAE ARSI T, REA
ZEh A E KR A E R EIR MRS,
TETR— I 3K T SRS A7, UCER T 4825 2 A B 1
REAEHBRETEAZ N L, FER—1FHH
RMAEN . BTHEBEMER, 554882 HH
R R AR A AR R B A &, R
WHTE CO BAL . FhRAL A RA PR AL B —
FRIVHEAL R L P AR A5 e A B 5 R 3R A4
Sz
3.2 RER-SUMEAFHSER-BFEREER
S AT T 1 A I D 1 T 4L RE
J1, Bl R BB A, BT Ce 5 EME
Rk, CeO, ik G Sta RN I LA 5 i i iy
LR T i iz A R 7 A R - AR S AN LA
Gt B CeO, —H JFA WML R LR L
1k Vayssilov %" L Pr/CeO, 1A I, 5 %

ZEHE MR E SO TRER I T R A T 5t
&85 Ce0, ik [ A0 5 15 F & i Pt [
CeO, WML THH 5 Ce0, [ Pt KITETER BRI
T, SXULHE S48 5 CeO, Z IR MITHTEIE S B -2
SEAIE AR . 3 25U A1 I AT RS i F 55 R
R, HERER-Am LR s TR E Co
Ak IKFACRNL . P BRI fie A S Bt
PEgE

3.2.1 {KiR CO &k

CO B ERA YA SE MBI Pk AR5
ey, Xt AMBIEEAE R KNG E, £— &Y
T, CO AL M EFAE =R . =mAEFEM BIZIAA T
AT o AT T REFR RIS T CO 2Bk —H
SRS TAEE B o5 0B [A18, 1989 4F Haruta 25177
K IUAE &R FA 2 T A Au Gk Bk
EH AT RARIER CO ffb ik, SR T iz,
H—HHRERAE, RATES om LT HEFNES
B YR RGP, Schuberta 25178 4 38 3 VAR 1] B
BIEHAT TR ELER, ZBL CeO,, TiO, %
Gy I R WG TR PE B S B K R R B e B
LTS, T A CeO, AR ML B F
SRR CO AR PSS T 5 32 245 51
FiE,

CeO, ZMANVEFIE T3l 1 R A S MFE
ST T R 1 4 SR I 8 78 OB A B, T X —
PERTER KRB L BUR T CeO, &k R K/NFITE
7, Carrettin 2™ £ B3 ~4 nm B EA KBHZS
HLHY CeO, AT LA 40N CO 4Rk 7 Z2 4% i W 14
B, Huang %% 51X T CeO, 4K A4 K B
B, MERSTRLE CO A UL SRR CeO, GUKIE
BT REA T3 6 AL 6, 154 B0k 515 vk
KA, Lee 2% 813 Raman 3% Wl 7 7]
TSI Au/CeO, HEALFIFE CO Kbyt R p S 25 fir
HKF-HAE Ak, FIRER A TR Au ) CeO, 44K A
BERES O B, B B AL CO R I
Pk BRI LR K Au/CeO, LTI A RE Y CO
EME, (HTESCPRE TR, B Sl T4

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

2 % HE SR-ENAET SR SR A ER R R SR - A BB A PR E R R 135

UKL IF RS T AR 1%, AL 2% 0% 55 S g TR BE 0 L
M5 R Au-CeO, A THPHEMEWE X, Ta
2120 (o PRI B 7 Bt P T B 065 ( ETEM) g2 3 T
BRI NIREE T 1) Au/CeO, fEALHI M EEMH ZE L,
RITE 673 K TREEA S R TFE2 ~4 nm f)
SRR CeO, YUREEZ BIfF-FESRZL N & A1
HARR, SRR A = iE, BRTEEEE
ERBEFAE (573 K T HEARRRIGFLHE) T
BRFRE (B 5) o Cargnello %51 1 F 840 R~
FIJARES VI R4 )8 Ni, Pd Fl Pr 41K 78 CeO,
BAE ERBHIPI, KB CeO, EIE VI k4R
# CO Ak ROHmIME, 4 s -4 5 T Bk /)
&E5 CeO, BIEP M BMAILRS H RN, |K
IR T CO FALL L M HR, F A & CeO,
BAR LB Ni BA 5 Pd, P AR RIS .

K5 Au-673 fEMLFIFE 573 K B (a) FIE IR (b) &4 T
) ETEM &, (c) —/M LB 5 & B0R I {1114 A
1100} REREE, (d) CeO, HkiE L& TR AR

P B E TR R E ™
Fig.5 ETEM images of Au-673 catalyst under oxidizing (a)
and reducing (b) conditions at 573 K, (c¢) Schematic
illustration for the {111} and {100} facets of a gold
particle, (d) Functions of various atom domains of the

gold particle supported on Ce0Q, nanorods'®!
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Fig.6 Auw/Ce0, nanocatalysts synthesized by a two-step liquid

method (for which the CeO, nanocrystal seeds with differ-

ent shapes were obtained by a hydrothermal approach)
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Fig.7 Energy diagrams for water dissociation on surfaces of

different catalysts
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Research Advances on Strong Metal-Support Interactions at Metal-Oxide
Interfaces and Their Roles in Regulating Catalytic Properties of Noble
Metal-Ceria Supported Catalysts

Zhang Tao, Zhang Yawen ™ ( Beijing National Laboratory for Molecular Science, State Key Laboratory
of Rare Earth Materials Chemistry and Applications PKU-HKU Joint Laboratory in Rare Earth Materi-
als and Bioinorganic Chemistry, College of Chemistry and Molecular Engineering Peking University ,
Beijing 100871, China)

Abstract: Proceeding from the metal-oxide interface, two determinants about metal-oxide interactions surface

charge transfer process and surface mass transport process were analyzed, and a brief introduction of the discovery

and development in strong metal-support interaction ( SMSI) was presented. Four common SMSI mechanisms
metal-metal bonding, special morphology and structure, surface charge transfer and surface mass transport, were
concisely discussed. The last section of the review summarized recent research advances achieved on the roles of
strong metal-support interactions in regulating the catalytic functions of noble metal-ceria supported catalysts.

Key words: strong metal-support interaction; charge transfer; mass transport; catalytic mechanism; ceria; nanocatalysis
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