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Abstract: The carbon fiber cloth was treated by surface treatment, and then it was used as the elec-
trode substrate. The electrode material based on carbon fibers was synthesized by a galvanostatic elec-
trodeposition method. The interface resistivity, electrochemical property and corrosion resistance of
the CF/B-PbO, electrode were characterized by four-probe method and electrochemical workstation,
respectively. The results show that the surface roughness and chemical activity of the carbon fibers
can be significantly improved through surface treatment. The carbon fibers possess the best chemical
activity on the surface at the hot-air oxidation temperature of 400 C. Joint hot-air and liquid-phase oxi-
dations show that the chemical activity of the carbon fibers on the surface is further improved, the
grooves and pits on the surface of the carbon fibers are more obvious, after this treatment, the inter-
face resistivity of the CF/B-PbO, electrode reaches the minimum value of 6. 19X 107°Q * m, mean-
while, the conductivity and the electrochemical property of the CF/B-PbO, electrode reaches the best,
and with the best corrosion resistance, the corrosion rate is only 1.44X10 *g e+ cm * « h™'. Thus, the
interface resistivity, electrochemical property and corrosion resistance of the CF/B-PbO, electrode de-
pend on the the interface structure of the CF/B-PbO, electrode obtained under different surface treat-
ments.
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Fig. 2 XPS survey spectra of carbon fibers pretreated under different conditions

(a)untreated; (b)350°C ; (¢)400°C ;(d)450C
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Table 1 Element contents on the surface of carbon fibers
Surface treatment Atom fraction/ %

- 0/C

conditions C O
Untreated 91. 06 7.81 1.13 0. 086
350C 83.73 15.08 1.19 0. 180
400°C 77.56 20. 27 2.17 0. 261
450°C 78.51 18. 89 2. 60 0.241

400 C +liquid-phase

72.63 23. 86 3.51 0.328

oxidation
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Table 2 Functional groups content on the surface of the carbon fibers

Functional groups content/ %

Surface treatment conditions

Cc—-C.C—H c—0 C—-0—C=0 C=0 COOH,COOR
Untreated 92.23 7.77 0 0 0
350C 84.97 4. 96 2.54 5.71 1. 82
400°C 80. 36 3.52 4.14 8.45 3.953
450°C 83.42 4. 81 3.02 7.24 1.51
400 C +liquid-phase oxidation 76. 64 3.31 4,38 10. 56 5.11
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Fig. 3 XPS spectra of carbon fibers pretreated under hot-air oxidation and liquid-phase oxidation (a) survey spectra;(b) Cls spectra
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Table 3 Interface resistivity of samples under

different surface treatment conditions

Surface treatment conditions o/ (Q + m)
350C 9.63X10°
400C 6.85X10°
450C 7.77X107°

400 C +liquid-phase oxidation 6.19>X10°
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Fig.5 Anodic polarization curves of CF/B-PbO; electrodes obtained

under different surface treatment conditions
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Table 4 Kinetic parameters of oxygen evolution of CF/B-PbO, electrodes obtained under different surface treatment conditions

Surface treatment condition WV - a b io/(A*cm 2)
500A « m™? 1000A « m™? 1500A « m™?

350°C 1.017 1. 065 1.093 1.223 0.158 1.818 X108

400°C 0.964 1.011 1.038 1.167 0.156 3.305X 108

450 C 1.003 1.052 1. 080 1.214 0.162 3.208 X108

400 C +liquid-phase oxidation 0.922 0.968 0.994 1.119 0.151 3.885X10°8
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Fig. 6 Tafel polarization curves of CF/B-PbO; electrodes

obtained under different surface treatment conditions
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Table 5 Corrosion potentials and corrosion current
densities of CF/B-PbO, electrodes obtained under

different surface treatment conditions

Surface treatment condition Eecon/V Teore/(A + cm™2)
350C 0.708 2.409X10 ¢
400C 0.976 2.250X10°4
450°C 0.812 3.243X10°1

400 C +liquid-phase oxidation 1. 085 2.074X10*

Hi [ 6 F1 5 I . 7R 3% 1A BHLAR 1 400°C +
TBORE A A IR o A 5 10 Btk 27 2 v AR ik H A7 i DR IS el
/D, 433 1. 085V F1 2. 074X 107 A« em™ %,
T T oty L 7 8 vy 306 P W A A Rk ) TS TS et A E A e s A
T ok P 7 L A/ » 2 P A A e SRR L 15 B R
FRUEE S8 A A% 18 i 5 1) B 2T 48 P A3 IS B ok 7k i
o XTI RESE P A « 480 s 4R AL AR S AL ) Bk
1 2 Th A2 5 PRI R L SR AU REMT O BRI 2
JE ok U1 70 R0 S 9 494 22 b SR T RE G R L BRI TR R E

SE A A fORE Y TE A% R JBE I 180 T A% 1 B R
5 AL BT R KL 58 4 B i A B 2T 4 HL A R AT Bk
2T A 2 Ak S 3 PR A 3 5 2 A0 T H AR 3R A L O
IR N0 1=4 ZE EIES & o AN R K L SR DREIR d = A
YA T AR ol YRR N B T 2 AT R R 1 AR 5 A
T R 2 B 8 23 HE A B AR T R R P9 R g JB ik T 5 A )
JRDRUE 1 Bk 2T 4l JE 1A 5 005 1 2 22 (1) B 4 i SR T 45 45 1
AE - X SEHR ORI 1 15 21 4 v A LA AR e (9 1 5 e 1 E
77 A6 2 T Ak B 4% 148 9 400 C - J80MT IF  B% 25 4 Fi 1 3¢
T A 2 5 P A e T o T T AR R e 22 L B 4T 4 R
e F9 J THG 45 5 P RE die 4 o PR T MG 2% 1F 1 ik £F 24 L 1 1)
T 8§ ok A FE e 4

SR FH 2R o926 o A ] 2 1T A B 2% T ol 9 B9 ik 2T 2
R ) et 3 R R AT 000 L A IS T DA 24k v g HL O
N 200A ¢ m L PIKEE RN 6 FroR .

F 6 T LT 4EE B AR A A S T AR IR X b
Table 6 Contrast of corrosion performance of
CF/B-PbO; electrodes obtained under different

surface treatment conditions

Surface treatment ) Gmymz)/ v/
m/g  my/g
condition g (geem 2 +«h™ 1)

350C 5. 80 5.11 0. 69 1.92x10°

400C 5.11 4. 50 0.61 1.69x10°

450°C 5.34 4. 67 0.67 1.86 <103

400 C +liquid-phase )

5.68 5.16 0.52 1.44X1073

oxidation
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