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Fig. 1 XRD patterns of the Ti/PbO, (a), Ti/PbO, + F (b) and
Ti/PbO,+Nano-Co;0, (c) electrodes
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[l 2 Ti/PbO,(A).Ti/PbO, + F(B)F Ti/PbO, + Nano-Co,0,(C)H % i SEM B -
Fig. 2 SEM images of the Ti/PbO, (A), Ti/PbO, + F (B) and Ti/PbO, + Nano-Co;0, (C) electrodes
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Fig. 3 Cyclic voltammograms of the three electrodes in 0.5 mol-L* H,SO, solution (A) and 0.5 mol-L"' H,SO, + 20 mmol-L"
phenol solution (B) a. Ti/PbO,; b. Ti/PbO,+F; c. Ti/PbO,+Nano-Co,0,

M AR I, AN AR T LA A I 3 5 e e T AR [R] A
RERNEAT ST FR TR AU B, AR AR TG 1
2.2 BRITEEMBBEN T R

& 3A N =FFHLHAE 0.5 mol- L' H,SO, /KIFK
H PG 22 . IE AT U Y Ti/PbO, + F Ll
RO MT S IR F A IEAS | ] Ti/PbO, + Nano-Co,0y4 Hi,
Wb R 7188, X1 PbO, FLH AR [R5
ZYEEANFIMER. 55 ,a.b IZAE 1.5 V(vs.
SCE) Ze 47 43 5l B — > S fb e, 302 Pb> 41k
PbO, FH I AR AN, (8] 3B S =F e B 7E 0.5 mol -
L' H,SO, + 20 mmol - L Z& [ 7K i75 1 H IE AR
K. 57F 0.5 mmol - L' H.SO, &K H AR EL, EARAT
AHAARA KWL, H2X T Ti/PbO, (a) Fil
Ti/PbO, + F(b) & A M7 2R By S AL U | T Ti/PbO,
+Nano-Co;0,(¢) FEHT A Z Jil H B T A48 fhilég
XA SR T S AR 5 R T 1 Pl AR K.

& 4A R =Fh B HAE 1 mol-L"' NaOH 7K ¥ i
HFTEEMR 2. STERRTEE R — B, Ti/PbOAF
HLIR AT SRS AR AL IE RS, HLAT AL T K IE

. Ti/PbO,+Nano-Co;0, HiLH 1 4 4 HL 17 71 5.
¥ 4B A =Fh A% AE 1 mol-L"' NaOH +20 mmol - L™
BN Ly SO RN TN I M 7g d o3 R ER (W i
FHALEEA K RAYEAL , XF Ti/PbO,(a) Fl Ti/PbO,+
F L (b) 534 H B 57 A9 2R 1 48 AL 1%, Ti/PbO,
+ Nano-Co,0, LM (o) FEBT IS Z 1T 1 B T A KB
A E ARG XA ARt R 1 5 2R 1)
Ak
2.3 EBRITEEE B EN L ERE~Y

&l 5 4 Ti/PbOy(A) . Ti/PbO,+F(B)Fl Ti/PbO, +
Nano-Co;O0,(C) L 7 200 mg - L AR} 7K %5 W TH H
Ui (FLUR A BE 15 mA -em?) HL i BRI COD K
Py L2 T 2 i Fe 10 R X 7 8 ¥k 32 1) COD 344
{& (Calculated Value) 5 HLfifisf [R1ZZfL 2k AL 5
th Al LA H | PbO+Nano-Cos0, Hi# i COD 2 [
REA PbO, HLHL AT PbO,-F HE MUK R . HL i 300
min J5 , Ti/PbO,+F  Ti/PbO, #1 Ti/PbO,+Nano-Co;0,
) COD B3R 7510 31.2% .29.4%F11 18.8%. {H
J& PbO,+Nano-Cos0, HiL Xt 4 iy () 575 Ak A5 55 4 Y



.62 - Y - 2013 4
80 ‘ 80
A la
40t 40t
g \ r"g
< 7 .
S g e O i
' =
-40F -40F
0.0 0.4 0.8 1.2 0.0 0.4 0.8 1.2 1.6

E/V(vs. SCE)

E/V(vs. SCE)

Kl 4 =M 1 mol-L' NaOH 7KIFH (A)FIZE 1 mol-L' NaOH +20 mmol - L' ZRE /KA (B) 1 BYTEEMA 221K

a. Ti/PbO,; b. Ti/PbO, + F; c. Ti/PbO, + Nano-Co;0,

Fig. 4 Cyclic voltammograms of the three electrodes in 1 mol - L' NaOH solution (A) and 1mol -L"' NaOH + 20 mmol - L
phenol solution (B) a. Ti/PbO,; b. Ti/PbO, + F; c. Ti/PbO, + Nano-Co;0,
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Fig. 5 Dependence of phenol concentration,COD, and COD calculated value in electrochemical degradation of aqueous phenol
by the three kinds of electrodes (current density: 15 mA-cm?) A. Ti/PbO,; B. Ti/PbO, + F; C. Ti/PbO, + Nano-Co,0,
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Effect of Ti/PbO; Electrodes Doped with Different Elements on
Electrocatalytic Oxidation Characteristics of Phenol

LIU Xiao-lei', DAN Yuan-yuan?, LU Hai-yan', LIN Hai-bo"*, Ouyang Ming-li',
YUN Chuan-jun'
(1. College of Chemistry, Jilin University, Changchun 130012, China; 2. College of Biological and Chemical
Engineering Jiangsu University of Science and Technology, Zhenjiang 212003, Jiangsu, China; 3. College of

Environmental and Resource Sciences, Jilin University, Changchun 130012, China)

Abstract: Three types of electrodes, namely, Ti/PbO,, F-doped PbO, (Ti/PbO,-F) and nano-Co;0,-doped PbO, (Ti/PbO,+Nano-
Co0;0,) electrodes, were prepared by electro-deposition method on the Ti substrate with the interlayer of SnO,-Sb,0s. X-ray

diffraction (XRD) and scanning electron microscopy (SEM) were used to study the compositions, structures and film morphologies

of the electrodes. Electrocatalytic oxidation characteristics to phenol on the prepared electrodes were investigated by

electrochemical method. The experimental results showed that compared with the Ti/PbO, electrode, the potentials of oxygen
evolution on the Ti/PbO,+F electrode apparently shifted more positively, while those of Ti/PbO,+Nano-Co;0, electrode shifted

negatively after the oxidation of phenol took place. This provided experimental evidence for the existence of some transient

intermediates which underwent particularly fast reactions, i.e., the reaction of water molecule with phenol occurred before the

dissociation of water molecule, which was more beneficial to the transformation and degradation of phenol.

Key words: PbO,; electrode; doped; electrocatalytic oxidation; phenol
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