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Effect of Pd Doping on Water Dissociation on ZnO(1120) Surface
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Abstract: Water monomer adsorption and dissociation on clean and Pd-doped ZnO(llﬁO) surface were investigated by using density func-

tional theory calculations. It was found that water monomer on clean ZnO(lléO) prefers the molecular adsorption rather than dissociation.

However, its dissociation on Pd-doped ZnO became exothermic with reaction energy of —0.21 eV and kinetically facile with barrier of 0.36

eV, due to enhanced bonding strength of the product OH and H.
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Fig. 1. The structure of Pd-doped ZnO(1120 ) surface. (a) Side view;
(b) Top view.

HT T i D TR TR A e S I B R AR P d HEL - [R)
(4 2 HE A T, DFT J7 3 AN BERS 1 1 38 3o V0 <6 I

AT a5k, Bk, Har 2R H DFT+U J5
ok v s 7 T AN LT (B BRATTR HL0 1
W ZnO Bl g KW, 4 U f A 2.0, 4.7 A2 4L
2] 6.0 eV i, H,O W B BE 1) AR 1k H0v] 200 ATt
I, ASCE A R DFT+U J5ik; XFHE U B IER
JIEA R Tz R T ZnO 4R & (1) 3R i Ak 27 1
J5e BOAT=291 g b () W B i€ Eags = Eaarsub — Ead — Esubs
o Eagrsuby Ead B Esyp 73900 4 A0 A4 S 1A WL B 40 /55
N N W 1S L7/ U e iR S S e P P N U 7S
1948 5 5% 86k 47 (CI-NEB) J7 202, JL i yg Ak
fie & f A At Bl 08 (MEP) ARl 3 25 4] 2 2 TA) 11
Ae 22, RIN.AEN MEP F R & FIHIZS 2 0] 1) g 22

2 HR5WE

21 PdmEZEER

XA P i B0 HEN ZnO dikg 2, 3K
TR BN, FIXET- A1 42 )8 Pd, Pd BACKTH O JR 1M
W B AT 4808 A7 B W B RE R 0.59 eV, i IR A R,
FW Pd JR A EARRE. Pd R I AR
I Zn 2547 W B E A —1.40 eV, X P i 1) i ik 72
HWEIZSg W E. Xl T Pd R 75 HH
LB ZnO I =S Ak S0 2 TR TR J T 5 IR AL 27 B, A
T4 Sn A AT R E . AR TR P R T DU LS IR B
X AFEAE, VH5LIK) Bader Hifar 4+0.82]e|. X T Pd i ¥
FACIR LI Zn M HEN ZnO (1) 5 S k&, L fg &
B L R A 0.75 eV, B Pd 57 58 {6 i) T % T
5. X ATRE R N Pd R T 42K T Zn, 1
1 A R T RE T AT 1R IR Ak TR AR T
H, X i AR RE 8 f K IR Hh % ZnO 1 3R Tf
PEJBT, 1T 5 Wie) JHL T 2 1 1 b PR MR BT, DL RO N AR 4
S R
2.2 H,0O, OH 1 H By FF

HAEHET Pd B 20 H,0 KR &= Y)
OH 1 H W B (1l 5 . Horp & 17 7 DA Pd #
1K) ZnO(1120) bty 5 iz R A 445 4 J AT I 1%,
B AR T 2. W BLE 76 v Zn0(1120) b,
H,O i [n] T~ LA O J5i v 53K 1f0 Zn 5t s, B R
Zn-0 HEK 2k 0.208 nm, 5 ¥ W% B g -1.10 eV.
M Pd AR — AR Zn J5E TS, HLO 38R 2 W Bt
76 Zn 57 b, W RE O ~1.11 eV, JE ) Zn-O %
K4 0.208 nm; & ZnO _Li\AHY, {HEL HO 7



www.chxb.cn

i i) 25 2% Pd 45244 ZnO( 1120 ) T - /K fif 55 1 5 1 1429

E,.=-3.28¢eV

E,.=-2.37eV

E,. = -1.48 eV

o Pd
0097 @z
®o
O H

2 H,0, OH Fl H 75855 L& Pd $52% 89 ZnO(1120 ) L iy 55 74 7 IR B 45 0 1L J% 48 iz B 42 46 0 IR B ¢
Fig. 2. The most stable structure and the corresponding bond distances and adsorption energies of H,O, OH, and H on clean and Pd-doped

Zn0O(1120 ) surface.
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Fig. 3. The charge density difference of OH on clean and Pd-doped
ZnO(1120 ). The gray and blue regions represent electron increment
and decrement, respectively.
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Fig. 4. The potential energy surface and optimized structures of
transition state (TS) and final state (FS) for water dissociation on
Pd-doped ZnO(1120 ).
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