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Abstract

Abstract

Pt catalysts are a kind of high efficient and stable catalysts. Its scarcity and high
cost limit its wide application. Recently, Pt based bimetallic catalysts (Pt-Cu, Pt-Sn,
Pt-Fe etc.), which can greatly reduce the amount of Pt, have been promising
candidates of pure Pt widely used in various fields like hetergencous catalysis,
electrocatalysis and fuel cells. Owing to alloy effect, Pt bimetallic catalysts normally
exhibit much higher activity, selectivity and stability.

A catalytic reaction occurs solely on the surface. So the surface composition and
structure of a catalyst are the key fators affecting its performance. Present work used
In-situ XPS&LEIS technologies to characterize the supported PtCu, and PtSn,
bimetallic nanocatalysts for exploring the surface properties, the intermetallic
interaction, the relationships between the surface composition and the bulk or
catalytic performance as well as the support effect. The obtained results are of great
importance to design and optimize the industrial catalysts.

The results show that Pt-Cu alloy of the PtCu,/TiO; is destroyed in the process of
continuous oxidation. Cu species spread out on the surface, while Pt species cluster as
metallic Pt and Pt leading to low surface amount. In the process of continuous
reduction, oxidized copper is quickly reduced and partly interacts with Pt to form
alloy again.

In PtSn,/S10, bimetallic catalysts, Sn tends to disperse on the support surface
(including the alloy surface), on the contrary Pt concentrates within the granules.
Under the successive oxidation, the surface Sn components do not change much,
which may be resulted from the enrichment of Sn on the surface. And the surface Pt
amount gradually decreases due to dealloying and clustering. Under the successive
reduction, Sn gradually spreads out on the surface, simultaneously Pt also disperses
better. The addition of Sn, enhances the dispersion and the stability of Pt. High

dispersion of Pt improves the catalytic activity for CO oxidation.

I



JE )R B 2 2 1 S

Key words: PtCu,/TiO,; PtSn,/Si10,; in-situ XPS&LEIS;

v



B i

L
it

AL B AR T B A7 AE I B B IR, AR L3 S Ao Jse I ) A 43
sk, AL SN I R 25T B -+ SR . AT et AN B = KR
AT A AR AR B, NI R BRI 57 it

LR, GURB A S ERNR e Q2218 I T (IS L
AR, PURAEACSOR Q2 Z N T BIEAM A REIRT A BR25thliE . 5T
TRAPEE QU o GORTBCRL R FERAZ A T 1 ~ 100 nm Z [AIFTRL S, 0K RS IA
PIGK BRI, A PR AR B RO RN R T RETE R
R BN AT N o KBRS LIS &, fest T AR ZES) & R -
ARMEALTT B AT SRS IR S AR S 4, PEERIAROR, RIS MRS5S /i, B iF 2
TG TCTE EEA AR R Rk o AR, GROK AR 3 I H A0 S ) AL AT 7
MEACSEPERE o PR MEALTR AT LUK e SO NLIREJEE , N e ML R 5 3 B AR e b
IR, A AR AN IR R kAT Mo ELRERS M AL S LBk AR A F A
YRR e e, F R R IO N AN T REREAT IO S BLAZ T AT o AL
AL TEREAEAE 22 BIIR 2 RN e, bodn, LGRS PEAH 5 S A A 1Y
G, RS KRR IS5 5555 . TSR RARH = 2%, AT & Ah A
FAZGUE— i, A5 BRARAE AL A RO S N AR A A3 PRI o F i I e Jeg (R oK
RS A G &, B SR I 28 5 % (1 R R TE S | A R v 32—
W, kI PR AR AL RO O S SLER, et B A ey e Bk AT A A A 7 S it
L

1.1 Pt ZhK 41k

Pt ZKAE AT PR — b 2 R (KAL), A R (R AL R B AR AL PR RE
FEMEA SRR T2 N, EAPLE R AR E . RAFETIFEM AR
EEMMEM . EZARMACTTE, Pt =24 e ima™ Al et
W ARSI R S I N o 7E AT T, R TERRRL B e,
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Hrb QR AAN S TR AR S . EETIUE, BT Pt GOKMEARIE S 7T
(RIS AN R BT 70, X Pt AR B FE BB IR, B RTE Pt 9K
RORLAE A, g U, SR LA R 4 D7 1% (R B 45 5 T

Miyazaki 25U ISR &1, RRNEERNMGIEIL (NIPA) {EREE55,
IR KoPtCly WIS R A B Pt PKBRL . KILAE NIPA Il 506 fidt il B2
(LCST) 2 EFZ FA3EIM Pt 9K BRI 2R, =T LCST B 13211 Pt
AR T SE LT AR B ARLAR A3 A o SEIG 25 SRR Pt 4N KURE A A R A A
] 2 LA [F) TS T e 52 5 G i) o

Chen %!"VE I 2 JUREE FIAAE S AT D & Fe? B Fe %% [l [A PE I A v B
RARFEEES PR & A K. BT P 4eKiik: (~ 5 nm) DK
ARG AAFAE, — B RE b 3 — e iR, ERIERYIRIT Pt o i
0 P 5 T S AR A ) — AR R F IR BE (¥ P ARl AE 3 7 W] LAAFAE
IRKI ], Pt IR T-RENSIZW A KK ~ 100 nm I ELGIK L. BEJG Pt 1KLL AE L@
R A AN O AL A Pt AR B H K . Song 25Tl i KK £ U RE T 1 RE
BEEREE A B 9 ~ 10 nm M2 77 DY \THAAR . 1E NI 55080 Pt 9K i, K
W Ag BFrEEG] Pt gk i BRI g5k T i B E e . il
Langmuir-Blodgett 4 R AEWE G K15 (1) Pt bi FYIRfE /KR IH A K 2-D HJZ2, Pt &
THI 32 10 He g4 ], A 1 45 4 m] DI A5 B A [ T AR RORE 1 15038 - Pt K i B /2
ZEr R L-B PRI IR E & Fh 6 J8 U (0 Si0,, ALOs) FEJE E13 3,
F T G e R TR IR /N L PT84 (R b7 (BT AT B, Be A8 A S BEARTK) 2-D BAL AL,
S .

Lee S5 I -H 0 e 3 = RS IR AR AR R T AR E 1), & 0T S s 3007 )\
R, Z L1 Pt PKRITRL . Pt AKORL1 (1T 358 1 538 J5 7 V5 R #2H1, NaBH4
B RS S AL Hy SRS A RE & U — 9B T . @i 0 pH HREBE4E L
JEIH AR, AHA3 Pt AR (MBS ML T\ TR ] 527 AR . 188 Pt 4Kk 1
T AR b R TR, LU ASBI R SRR E I Ag 851l %% I 4 KokL
FEAELFREAENE . Xia SPE R RS SIS R T B (~ 3 nm).
HHSC (10 pm) [ Pt 40KEL, BOA (8 AR, X EEHI ) Pt 99K RERS
H AR EAEL) 30 nm PR SO FE 25 AR U Pt 4k 4210 B
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