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Fig. 1 The process of electro-catalysis on the electrode!”

1 % i IR BRf AR B
1.1 EBARER 3 5 490 Fh i W2 Bf R Bt

FL I 3 T ) o ) W S B3 B 5 Al v A O
YIREE & . DLG T 22 5 Pr A 8 1k P s 4040 o0 9]
W E2A 7R 7. Ptk T H R AR IV B R TR = T —
FE LT AR TR T3 — M S Uk AR i R
5 R L TR Y & A R OHLw AT R
(0.6 ~0.8 V vs. SHE). KI2B/R i | F s 48 1k & 4= 7
Pt 1 X HE DT I H i BT (0.4 V vs. SHE)Z

Wik F4: 2013-12-13, &9T H 1. 2014-01-17  * JliRAEH, Tel: (86-23)65105161, E-mailzdwei@cqu.edu.cn

% [ SRRl 410 H (No. 21176271 ,No. 21276291 ) % 1



-308 - W,

1

A

= 2014 4

Jei . H R BRI oA B E e A A 2R AL, R
L3 ik 50.65 V vs. SHERT , 7K 2 fift , T2 1 BE 1 Y
AL PR P A CORAL Y & A RIS, b4, COTE
P I (1 5 W ¥, 2R Pl 8] i or-mr B S Bt L T,
IR, BEE AR F S E RS PE) M T B9 RE 1D
55, DR AE IR WTEI S o-m i T 2. BRI =
HL 3T, COANRE 76 PER 11 WL I 122 A5 100 BH H Al
S AR b T R e A F A 3R T R A B T B
55 JBE

FL I FEL #5056 &, w4l R
s HL A 2 S A XGER AR HLEE A FE A L (), 7 b
Hh ) AR COY 3R 11 B i B (o) 1 2 4609 T HLO, 1 35 T
B () = BB, 8 AR R AE T EE
b2 S AL ol B H IR 35 1 Al 2R M Bl T 2 A AL EL 1
Fist S i AR v 2 1 R AR COMY 7= A 2 L 3R ¥ 1Y
VI o BRI L0, A 5 T R 2 R IR 1
PR 5 H A f B EBXTCOR & E WA H0. 0 2 5
IO 1A A B A5 A FH 2 PP TR 2 4R Ak 2 0 el A e
Vo W RR 7S T FRL L 288 3 /N F A L B E X CO
A& [P A0S 5 RN AR & R ASAE FHIE A
5 Z, CO MY B 35 8 1 & 04 i HLO, 1 78 35 15 y 3k
B R A5 N 1 18] A5 £k, PR G L 3R 95 . B
AN T B B R (R E S, H A L B EX
COFI & AW FIHO T 2 5 B i i #E A R 1A FH 3
5, BIVPER 18 CO MY A2 2R 87 3 1 376 1 67 A9 0 2> | A i
A LT, S AR HL0, 7 A S S A
COMSAAk, Bl LB A 3 BRAG, &8 0 7= A F A iR
Vo 4 H UL AR — 2B MR B R Ak R
A M A COME R AT, RN AR =
A=A SRR % VR TR, RDCOMIIE I 5 2 B, IR T G

l[l mA

00 02 04 06 08 10 12 14 16
E/V (vs. RHE)

L AR5 L4
1.2 {E4LFI B FH 8 5 4 g o5 B A B

I FEL ARG P, AN 14 A5 b 5 i PRI 2% 1T o )T
W B 5 0 BEF A0, A AL 00 AS B 4 A AL B R e
Py e U2 58 B 4 2 AR R T A 70 AS T T R 2
¥ 25 S AT 58 A AN R A fie Ak 16 . IRI37R Y Pefik 4
B DS COA AN TR] 9 4 AL LA T | L R PHIR 48
B T R TR R W o 2 S £ 2 B RS T CO
() H A AL AR, MarkovicZH 9% B, KA 2 H 3
7 T°0.8 V (vs. SHE) ,Pt(110)-(1 x 1) 55 W Bk %)
COup A BA AL TE M, M PL(111)  Pt-(110)-(1 x 2),
FIPt(100)7£0.5 V, B BE 4% i 1k 52 4k CO.g,. K HE 3
T Pt A i B8 T A L AL C O, B I PR . Pt
(110)-(1 x 1) << Pt(111) << Pt(110)-(1 x 2) << Pt
(100). 2T JE B 1Y OH, 32 2242 il O, 0 A AL FS B
OH, T I/ #EPt(100) Pt(110)-(1 x 2) Pt(111) 4 i
W BRI K, PRI A Ak SR A C O O 15 5. X 55
L 34T SR W B C O, LA, 45 Pt T 174 i £ 7% 4 I
¥ % A2 AR AL . Pt(100) < Pt(110)-(1 x 2) < Pt(111) <
Pt(110)-(1 x 1). oL #7095 VI iZ L 3T 4
i TR AR A 375 M A Bk T CO  OH, o F1 L fiff i v B B
T 5w G P I B 22 5

R TR X8 S5 g 0 e f O R i R 25 e, R
M AR AL TG M. 4R, &8 Ak R 1 0L R
AR T 5 4R 30 T ) ) e 4 DT 1 O o o R
UL DG R LA A R X 40 ol g W B DR 55 T 5z I M
DAEAT 5 5 D0 it BT PRI e | i A 300 355 P o AN 25 5
PR 3 AT FL W B i B A 3 ROV LR, A BAT B AR
PR 5 PR 1. Ngrskov /N & PR 4 J A £k 570 X 49 Fol
14 2 BT iR B 5 4 T 2% 1D R A O (R 2 G

CO,y 0.65

—

0 0.3 085 1.1
|_Hueo | Double Layer |Pt-OH | Pt-O

» Acid

| MeoH,, | |
MeOH Oxidation

K2 At B2 SPtE0.1 mol - LA A + 0.5 mol - L' H,SO, W (M4 ) 50.1 mol - L/ i + 0.5 mol - L' HCIO#5 ¥ (2 £k )
FIR25 C T PG R 2 28, I 3510 mV -0 B JR 1 A I rp PO i A s Wi B 4 Ak ad 72 2 J ©

Fig. 2 The CV curves on smooth polycrystalline Pt in 0.1 mol-L" methanol + 0.5 mol-L" H,SO, solutions (dotted line) and in 0.1

mol-L" methanol + 0.5 mol-L" HCIO, solutions (solid line) at 25 °C, scan rate 10 mV s (A)"; and the methanol elec-

tro-oxidation process on the Pt surface in acid solution (B)®
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Electrochemical Catalysis: A DFT Study

LI Li, WEI Zi-dong"
(School of Chemistry and Chemical Engineering, Chongqing University, Chongging 400044, China)

Abstract: In this review, we focus on achievements in electro-catalysis based on the density function theory study. The

relationships among the electrode potential, electronic structure of catalysts and electro-catalytic activity are summarized in three

parts: the adsorption and desorption of species, electron transfer, and stability of catalysts. The electrode potential and the electronic

structure (d-band center or Fermi (HOMO) energy) of catalysts significantly influence the formation, adsorption and desorption of

surface species on electrode. The electro-catalytic activity can be improved by modulating the electrode potential and electronic

structure of catalysts.

Key words: eclectrochemical catalysis; density functional theory; d band center; electron transfer; stability; Fermi
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