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3-Dimensional Growth Mechanism of Lead Dioxide Electrode on the
Ti Substrate in the Process of Electrochemical Deposition
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Abstract PbO, on different particle scales was deposited potentiostatically onto SnO,+ Sb,Os layer of Ti
substrate. To further investigate the structure and morphology of Ti/PbO,, the electrode was characterized by
SEM, XPS and XRD, which shows that the binding energy value of Pb 4f core level for PbO, is between
138.2 and 138.4 eV, indicating that the surface of electrode is composed of PbO. XRD and XPS data also
shows that the bulk is mainly composed of the PbO,. Based on the fact that the electrochemical deposition
process is the growth process in different crystal faces, the 3-dimensional growth mechanism of the Ti/PbO,
electrode was suggested.

Keywords lead dioxide electrode; preparation; 3-dimensional growth mechanism; electrochemical deposi-

tion

AT AR R T RAT R R A A L AR
ks RAFIIARUE PRy i) iz N ]+ A Bl
Jn VKALBE AR AR IR F ST . {H PbO, FEAK
WA SRR Z A, e €A T AR IEFREA
I 25 ) R, AR I LR T PR B AR A A T A R .

N T SO TERE, AATHEAT TP T AR o
AR AT U (T/PLO,). AT B0/ Tl Jg 56k

* E-mail: Ihb910@jlu.edu.cn

WK e S AT 1 4 R B A A FE AR K4k
FEARFEAT R IR A AR L P30 I B0 v il 28 B B AR AL
WD) (Sn0,+8b,05 HFI ), B 1E AR AN T
A2, E— D3 AR 2 R AR 1 4
J3~ 9D i F BT A Y g5 R I O FL TR PO,
PRI RS, P4, pH WLEE . HLULEE .
Pt FF T AT HL TR (R 56 5% PbO, ML MR JZ AT ek,

Received August 23, 2008; revised November 24, 2008; accepted January 5, 2009.

5K H AR 4 (Nos. 20573045, 2087305 1) % B I H .



No. 9 FEFREE: BRI AT P AR A TR 2 R R P 1) S A A L B 889

— MR B 2 e e Y O AR R R v 2
LR 025 5K

IRNINIH PbO, AR H TR i 5 HLEE S 4 v
REMOCHE,  H ATHOE 12 T RIS Ti/PbO, HARIT
HLHEAT B

(1) Johnson HLEEY 01 H,O 7 Hi A 2% ThI E Jl i B 25
(FIFEIE ] HFE(OH,g,), 285 Pb'[A] OH,q &5 &5 T
PER R =4 Pb(OH); ™, S # AL PbO,.

(2) Velichenko HLFE!'-2 Pb?" L5 OH &AL A
PbOH) ™, B W W 2 i iR 1=, 73 %] PHOH)., , SR
Pb(OH),, Fi 55 OH &5y, B A E PbO,.

XA PRI T — A JL[A R B PbO, ¥R JZ /& PH*
7E AR T A AL £33, Johnson HLILA Velichenko #l
O K 2 B AE T = e &, b PbAv),
Pb(OH), . 7y Pb(IIL).

AR SR AR FLAE 7 90 4 T A TR JURE RS S22 1)
Ti/SnO,+ Sb,0s/PbO, HIHK(LL N KR A Ti/PbO,), XA
[ 4 25 1) Ti/PbO, 43 44T T XPS. XRD. SEM 43
Mr, FEUCIERE ERFST T Ti/PbO, HLBK HL TR 4 1L F2,
PR T TR Ti/PbO, FURR IR ST A A KL B

1 SLIRERS

1.1 BEREHE
111 Ti Akeg a2

TS8R 1 em>X 3 cm X 1.0 mm ) Ti ZE4K ] 10 wt%f)
NaOH B i« 7KVEfs, FAAFALE R 102 SRRk
WAE 80 'C FikZl 0.5 h, 2 & /Kyt T5 25 .
1.1.2 F i8] By &

¥ SnCl,*2H,0 1 SbCly 44 9 © 1 FE/R LW T1E T lE
o IO LR ERER BT 1R KA. % SnO,-Sb,0s 7 &4 10
mg/em? B, RIVARTE 1.1.1 37PN 7 AL R L)
BRAEAA |, 120 CRHET, SRS AR 500 C AR
b 10 min, REEAE, AR REAATRTENIL, Ba

£ 500 ‘Cil & N he4h 1 h.
1.1.3 @ R4] 4 Ti/PbO, &A%

HLAE 7 0.1 moleL ™" Pb(NO;),+0.04 moleL ™' NaF+
0.01 molsL ™' HNO;.

LA Ag/AgCl HURAE A2 L Hl; SliBh Al (1) A
Ti/RuO,+TiO,+SnO, LA, JUATTH AN 2 emX 2 em;
1.1.2 R 5145 (1 Ti/SnO,+SbyOs /E by Hi B LA
(BHHZ), #B) LTI 1 emX 1 em; {85 A J7VE SR
HLPTR 2 he HIME A4 50 mL.

12 BIRAREEH. ERUR RS

X B AT (XRD)H H A Ragaku #4078 X SR AT
SN SE, 1K 40 kV; B 200 mA, Cu Ko 52835 4t
J5, IR T AR AR A 8. X S8 LT RETEH] VG
ESCA LAB MK II B! X T2 BRI 5, Al A 00RO
JE, ME RIS, BT BEL(SEM)
WA F H A JEOL 2w ] ISM-6700F 784 e~ 14 vl 5 0l
€, FSR AT BT AR T 1R TE 3.

2 #HRE5E

2.1 Ti/PbO, BiRAYRERAS

1 AT A R 46 () Ti/PbO, HAR 13 F B
B . B EIeT 0L, Bl A AT R i, A 2 3 T ROk
FEARWHRN. 2GRk 1.55 VIR, ok R 2% 500
nm (B 1A); 4474 1.60 VIS, ki 100 nm (& 1B);
MR E AR 1.65 VI, ORISR LK (8 1C).
R PURR AT M PbO, ¥R JZRLEE K/, 1K & i T
P E T, OB T IR Ak 27 S ), 5 3850 AR S T
A3 FE b, SR e KT 8 i
2.2 TilPbO, Biki% B RIAEMEEFE L

2 ANTEYOR R 45 () Ti/PbO, FEARR 2 1
XRD . HE AT UL, PbO, )2 1) fi A4 45 R B o U AR LA,
KA. 76 1.55 V I, PbO, 2 i AL 2 S-PbO,.

P
. 4

B 1 7 0.1 moleL™" Pb(NO;),+0.04 molsL™' NaF+0.01 molsL™" HNO; FF A [&] A7 F 7§14 (1) PbO, HLHK ¥ SEM 1%, (A) 1.55 V,

(B) 1.60 V, (C) 1.65 V

Figure 1 SEM images of the PbO, layer in the Ti/PbO, electrodes prepared in 0.1 molsL™' Pb(NO;),+0.04 molsL™' NaF+0.01 mole

L' HNO; solution at (A) 1.55 V, (B) 1.60 V, (C) 1.65 V
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Figure 2 XRD patterns of the PbO, layer in the Ti/PbO, elec-
trodes prepared in 0.1 moleL™' Pb(NO;),+0.04 molsL ' NaF+
0.01 moleL™" HNOj; solution at (A) 1.55 V, (B) 1.60 V, (C) 1.65
V. 1—4-PbO, (PDF 41-1492); 2—PbO, (PDF 52-0753); 3—Ti
(PDF 65-3362); 4—PbF, (41-1086)
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Figure 3 XPS spectra of (A) Pb4f and (B) Ols of the PbO,
layer in the Ti/PbO, electrodes prepared in 0.1 molsL ™' Pb(NOs),
-+0.04 molsL ' NaF=+0.01 moleL~' HNOj solution at (a) 1.55 V,
(b) 1.60 V, (c) 1.65 V
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Figure 4 XPS spectra of (A) Pb4f and (B) Ols of the PbO,
layer in the Ti/PbO, electrodes prepared in 0.1 molsL ™' Pb(NO5),
~+0.04 molsL™' NaF+0.01 mol-L™" HNO; solution at 1.65 V
after electrolysis in the solution containing 0.5 mol/L H,SO, at
2.0 V (a) and eaching the surface ca. 0.5 h in the process of XPS
examination (b)
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