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Abstract

We investigated the CO absorption on Pt film tuned by ferroelectric polarization of BaTiO3; and
PbTiO3. Our results have demonstrated that the adsorption properties can be dramatically mod-
ulated by the ferroelectric polarization. Especially, we found that the chemisorption energy are
-2.53 eV with positive ferroelectric polarization for CO adsorbed on the top site of Pt/PbO/PbTiO3
while the chemisorptions energy reduce to -1.39 eV with inversion of the polarization direction. It
is found that the coupling strength for the 40, 11, 50 orbital and 5d orbital of Pt can be tuned by
the interfacial electric filed induced by the polarization of ferroelectric film. Our studies provide
new approach for carbon monoxide poisoning resistant in proton exchange membrane catalytic
material.
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Figure 1. The optimized geometry of PbTiO; ferroelectric thin films sandwiched by Pt mono-

layer: (a) for PbO terminal, (b) for TiO terminal. +, — is the ferroelectric polarization direction,
the length of the arrow represents the relative magnitude of polarization

[Z] 1. $kESERR POTIO; faZiE E Pt FILAMIHREL, () PbO Kifm, (b)A TiO LKim; +, -
RFHKEBRLTGE, STLKERREITRAK

©




BRRAG 42 CO 7E Pt A I WL b

THEAF 2] CO £ Pt(001)K MM AL i Ar FITHAL IR B B2 7371 9—1.53 eV, —1.96 eV F1-2.07 eV, i%il
HHUE SR B L7 THEE— B0 tH R B, CO 7E Pt(001) 7R T 1) e FE MR B M A o AR AR AR 7 11 |
WAk K N5t CO W FfHAE Pt R I B0, 6 1 45 H T CO 7£ BaTiOs 1 PbTiO; F i 714k — 2 Pt _E I I AE .
Y77 N B, CO 7E BaO/BaTiOs 11 %% Pt K AL i AL A1 THAL IR B 6 5371 8 —3.14 eV, —1.87 eV
F1-2.80 eV. AHX Pt(00L) T, FATKIL CO TE AL o R Bk 55, 110 7 A 07 R THUASE P WO it P55
SRR X EER R AR T4 Pt(001) R H 1M 5, Pty A2 B M Pt 555 3 BaO/BaTiOs 41, M
M5 7 CO 5 Pt 2 (Al (AR EAE FH - b4, CO 7E BaO/BaTiOg 91 %k Pt & I (1) i AW B Az A7 5 Pt(001)
M — 3 AR A T WA RIS, HAH SR AL BB B8 2 ) 9—2.92 eV, —2.22 eV FI-1.77 eV. X T
CO 7E Pt(001) M WL I BETTT =, CO WLt £E BaO/BaTiO, i AL AN AL W [ BEATS AR A FITBRAG, (BAETRAL
(IR B BE S T4 18 1o X T TIO/BaTiO; &M 5, CO FE IR W B BEAH X 7E Pt(001)2 Thi Wk P AEH8 A, J
b TN BT (VR B R R 250 BT AR o ke 2 SRR RV e AL 7 g 389 O MR B RS BTl , {1
T BaTiOz MR AL S EEAH X BN, X CO W Bt g o 42 1 FH AN B 42 .

ik B BRI B A SR BE XS CO 7E Pt AR BN, FRATIESE T B A58 5 B2 K1) POTiOs /E A IR AL ),
WH9E 1 CO 7E PbTiO; K14 — = Pt LR, HIKFREMZ 1 s, LA PbO/PLTIO N, 4tkibTT
[y B, CO TEIZ R M S FE M B AL ToA, IR B e —2.53 eV, AHXT T+ CO fE Pt(001)% M Ti A f Wt
P REFEAK T 0.46 Vo T AL T7 RN IERS, TETIAL W B REAE —-1.39 eV, #H%FF CO 7E Pt(001) i T
LRI BEEIHE 1 1 0.68 eV BB THRE 25 IREL B, SRl R EL il AL X CO 7£ Pt B IR i A 1R
SRATRIEAE o 10T o R T3S e SRR 1R 58 BB 4 R e

3.2. YIS

TR LR AR T CO T2k H IR £ 4 PR TR B B, TR ZE 7y s B . A2 S
PIJTTH R A8 CO 5 Pt (AR ELAE RN . 1Al FATHE it CO WHTE PYPLTIO; X FirA it 2R T 1
H 5L

K2 g T Pt fUERAE POTIO; RIHM 2 7 A % FE /Ao fEXH, ZEHHMHEEERRN
Ap(r)=Ap(tot,r)—Ap(PTO,r)-Ap(Pt,r) , M Ap(tot,r) &on Pt SEAE PbTiOs 1 I & HL T,
Ap(PTO,r) 7R PhTiOq 4 R LA B 2, 175 Ap(PTO, r) WKy Pt R ¥ L 2% 2, PTO 48 PbTiOs.
Pl 2(a) 25 i 1 Pt 3R AE PbO/POTIOz R 1HI I 22 43 Ha A %5 5 , FL /v vy 4715 SR/ A A 7 1) R Pt LT 7] P TO,
M, WA % W B PhTiOs R IMHE [A] Pt MR . 25 45 H A 25 FE SRR, £/ i K I LA B Pt ##2 3 PbTiO;
Flf o T AR 5 S L R Pt A R2 2 POTIO, MM, (EARNS T /2 3% B/ 5 % . 1%t T TiO/PbTiO;
KK, il 20)Frr, HEmFEREE PbOPOTIO; EH ML, HZERIZILL PbO/POTIO /MFL . XE
TJEH PbO £ 5 TiO ik B FEA RSB . BT WA 717 SEERT Pt BT HER A,
BETT A CO HIMR B BE

325 H T CO WPt 7E POTiO; £ 4k Pt 3 [HI TR A7 25 7 FEL17 35 FE 43 A1 o 24 A AL 77 1] R Pt 545 1] PbTiO;
VERRET, 043 F T SRAEAE Pt MR POTiO, M2 (], MM HNGE T PbTiO; #WiRE Pt MRS EIE, nls
3(a) ¥ 3(c)FRs B TAHEAE ISR, S8T PtEES PhTiO, M AR B K KGR/ . SR 4% AL 77 17
SR, L A 2 (A RS R T P RN POTiOs i |, KKHIES T PbTiO, i S Pt A4,
TG 0T Pt POTiO, 5 2 (A1 i BE 25 o (R 0k, 1<) 3 B2 s i HE - CO I R2 M 2038 1 Pt 5 PbTiO;
MRS G . Mhoh, BATRI U IET IR, CO 5 Pt 2 [ R4 B s LA AL 77 [ A RS 2, 1X
R AT ) [ 20 T LS CO 5 Pt 2 IA] 1 AH FLAE

NiE—BRT CO 5 PUPHTIO; MIAHEAE, FRAERE 4 st T CO 5 Pt M A% A



B R AL T CO AE Pt THI (KW B

Table 1. The adsorption energy of CO adsorbed on the surface of Pt/BaTiO; and Pt/PbTiO3
3= 1. CO 7£ Pt/BaTiO; & EFA PY/PhTIO; TRERIMR MIBE(EV)

. Bridge Hollow Top
System Terminal
+ - + - + -
. BaO -2.92 -3.14 -2.22 -1.87 -1.77 —-2.80
BaTiO; .
TiO -2.82 —2.68 -1.58 -1.59 -2.72 -2.83
. PbO -2.21 —2.16 -1.83 -1.39 -1.39 —2.53
PbTiO; .
TiO -2.30 —2.47 -1.53 -1.30 -1.88 —2.60
Pt -1.53 -1.96 -2.07
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Figure 2. The charge density difference for PbTiO; sandwiched by Pt monolayer: (a)
for PbO terminal, (b) for TiO terminal
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Figure 3. The charge density difference for CO absorb on the surface of Pt/PbTiOgz: (a)
and (b) for the surface of Pt/PbO/PbTiO3, (c) and (d) for the surface of Pb/TiO/ PbTiO5
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Figure 4. The PDOS: (a) for a free CO molecule; (b) for CO adsorbed on the top position of Pt (001); (c), (d) for CO ad-
sorbed on the surface of Pt/PbO/PbTiO; by positive or negative polarization direction; (e), (f) for CO adsorbed on the sur-
face of Pt/TiO/PbTiO3 by positive or negative polarization direction. The Fermi level is set to 0 eV
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