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Fig.1 Cyclic voltammograms of ITO electrode in the Fig.2 Cathodic polarization curves of Pd deposition
solutions of 0. 1 mol/L KCl(a) and 0. 5 mmol/L onto ITO electrode with different scan rates
H,PdCl,+ 0.1 mol/L KCI(b) at a scan rate of Scan rate/(mV - s7'): a. 5, 5.10, ¢. 15, d. 25, e. 50,
25 mV/s J. 100. Inset: i, ovs. 02,

2 AARFEIFRGE R T Pd 78 1TO FHEAYHE IR CV ik, nTLAE W, DU Y06 B (57 Bl 471 4 3
(W KW 8%, IF IR E S HE M ERM 12 W5 (v"?) 2 RAFMEH R E 2 K],
XL Pd 7E ITO KT A TTRE A T3 (4 o il i 2.

2.2 ITO Lt Pd BRI %A IE

G @ FLTURR R AR TE FIN /P MR T, L TR B O AR R R 22 D535 S 300 L W o it 3R A U T
TG A A% AR A S e POEIX B SS AR T . DORR A 0 45 i B 8RR 1Y R R S5 By
B2 3 MR REURB R A FL - TR k. nT LOULEE B, R LA TR, RR -SR] il 2 B
i, DURRER OB G, MR AR, I LR 2 WA {0 i 3t () B [ BT S il 2k & th BB L O, —
J5 T2 T4 e B R AR T OB AR Pd AZ ARG, RIS K, RS BT Pd A Z A B AH B AE & i
ol R P S R L A R B B 0 A AR Sy — O, IR SR M AR R R RS



TR AW B, TTUF] o 25 5 0 ] 19 56 2R 20 P —
W PR, (0 ZIERRE— &, 7 e T NG
& Cowell IR BTBCEWOMME RS RES, < b/ 2|
R BE0] Pd 45 ITO R EMPURAT & =i § [ =™
2. %ﬁl\, I Cottrell 7‘34*5(251 [j(t) = 1(1)/A= &2) -0.8 —\e 0.12 0.181_152)/.52_41/Z 0.30
(nFDYc)/(a'?i?), Hovh, j RSB RE, n W H ) N
BRI R TR (n=2) , ¢ WAKEBRIEIE, R e -
A NN, FOERISE A, D AT IR 0 408 12 e 20
R %:’ A LIRS A Y 0.8 VY > Fig.3 Current vs. time for the deposition process of
[PdCLt J TR PR EOR B (D) #2.19%107 Pd on ITO at different potentials
em? - 57, Potential/V(us. SCE): a. 0, b.-0.1, ¢. ~0.2,
TEY AR S5 A T AAAE 2 P B A A% AR K AL d. 0.3, ¢ 0.4,f 0.6, g. ~0.8. Inset: jus.
TR % S A% R I B A%, AR Scharifkeer 72 at the potential of 0.8 V.
SEL2 20 W BB AR | RIS BSAZ R B2 A% 9 A — L T 43 3R R
(I/1)* =1.9542(t, /1) {1 — exp[ — 1.2564(1/1, ) ]}° (1)
(I/1,)% =1.2254(t,/t) {1 = exp[ — 2.3367(t/t,)°]}> (2)

S 1, 10 T M B 8 5 A 4 LRI )

P 4 S ARSTRHLBA L (17,7471, WU BRI R RS SR S 2. L, LR iy
101V I, Pd 75 1T Z2HTTRYE A5 BB BT 9 =2 e MRV KM 3 S
GOAEA A TR 9 AR, P E GG H 2 A0 H UL B — B VB G —0.2 V Y,
(/1) 4/, WA TR RO RSB 8 2 11, SR 0.3 V I, SC0 0 WL B 4 5
PR PRI T &, S P NPs £ 11O FMHIYTRUE-0. 3 V 54 = 46 BER U HLER. HOA
RS-0, 4 V I, DYRFA BRI ULI. T4 2, fE-0.4 V B, o903 B K 1 2
(/1 <), (170,170, IR RS R BRI, A T LA 10 2% Mok 2 s i B
K, HGHRE/,) -1/t, R AR ES.

1.0 1.0
08| 0.8
= 06 %06
S 04 i S 04l
02 1 02 ¢
0 0
1.0 1.0
0.8 08 /f
% 06 % 06 7
S 04f S 04fy
02 f 02 /e
or I 1 1 | U 1 1 1 1
o 1 2 3 4 5 o 1 2 3 4 5
t/tm Htm

Fig.4 Plots of (I/1_)* vs. (t/t,) (a) , and instantaneous(b) and progressive(c) nucleation models
under diffusion control for the current transients at different deposition potentials
Deposition potential/V: (A) —0.1; (B)=0.2; (C) -0.3; (D) -0. 4.
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Fig.5 FESEM images of electrodeposited Pd NPs on ITO surface with 10 s under different potentials
Deposition potential/V: (A) -0.1; (B) -0.2; (C) -0.3.
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Fig.7 XRD patterns of Pd NPs/ITO electrodeposited at —0.2 V for 600 s in 1 mmol/L H,PdCl, + 0.1 mol/L KCl
(A, peaks of ITO are marked with asterisks) and cyclic voltammograms of Pd NPs/ITO in 0.5 mol/L
H,SO, at —-0.2 V with different time(B)
Scan rate; 50 mV/s.
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Fig.8 Cyclic voltammograms of ethanol oxidation on ITO and Pd NPs/ITO electrode in 1. 0 mol/L
KOH solution containing 1. 0 mol/L ethanol
(A) Pd deposited onto ITO surface at different potential for 60 s; (B) Pd deposited onto ITO surface at —=0.2 V

with different deposition time. Scan rate; 50 mV/s.
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Nucleation Mechanism and Electrocatalysis of Pd NPs onto ITO
Electrode in the Electrochemical Deposition Process

TANG Jing' ", TIAN Xiao-Chun', LIU Yue-Qiang', LIN Jian-Hang’
(1. Key Laboratory of Analysis and Detection Technology for Food Safety, Minisiry of Education and Fujian Province,
College of Chemistry and Chemical Engineering, Fuzhou University, Fuzhou 350108, China;

2. Instrumental Measurement and Analysis Center, Fuzhou University, Fuzhou 350002, China)

Abstract Pd nanoparticles( NPs) electrodeposited onto indium tin oxide (ITO) surface were applied to the
study of the electrocatalytic activity of ethanol. Firstly, cyclic voltammetry and chronoamperometry were em-
ployed to study the deposition mechanism at the initial stage of Pd electrodeposition on ITO. The deposition
process was irreversible which was controlled by the diffusion of [ PACl, ]*, and the diffusion coefficient of
[ PACl, ]*” was calculated to be 2. 19x107° ¢m’/s. Comparing the current transient data at different potentials
with those predicted by the instantaneous and progressive nucleation models under diffusion control,
progressive three-dimensional nucleation mechanism was proposed for the nucleation of Pd on ITO at -0.1 V.
The mechanism changed to the instantaneous nucleation mode at —=0. 3 V. FESEM images of the electrodepos-
its show that the size of Pd NPs is affected by the deposition potential and the deposition period. Secondly, the
structure of Pd NPs was analyzed with XRD and the electrochemical behavior on ITO was studied in the solu-
tion of 0. 5 mol/L H,S0,, respectively. Finally, the obtained Pd NPs/ITO were applied in the electrocatalysis
of 1. 0 mol/L ethanol in alkaline solution, which displayed superior electrocatalytic activity.

Keywords Indium tin oxide(ITO) ; Pd nanoparticles( Pd NPs) ; Nucleation mechanism; Electrocatalysis
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