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ABSTRACT: The work aims to reduce energy consumption by preparing Ti/Pb-WC-PANI composite of good electrocatalytic
activity and corrosion resistance and using it as electrode material in zinc electrowinning process. The pulsed electrodeposition
method was applied on Ti substrate, and pure lead was used as bond coat, and then tungsten carbide and polyaniline were plated.
By comparing and analyzing steady polarization curve, cyclic voltammetric curve and electrochemical impedance spectroscopy
of the pulsed Pb-WC-PANI composite coating, DC Pb-WC-PANI composite coating, lead-silver alloy and pure lead, electroca-
talytic activity of oxygen evolution was studied, corrosion resistance was studied using Tafel curve. The lead base coat was pre-

pared provided with current density of 2 A/dm?, forward conduction time of 0.3 ms, period of 1.5 ms, working time of 200 ms,
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magnetic stirring and plating time of 1.5 h at 25 °C. Then the Pb-WC-PANI was plated provided with impulse average current
density of 2 A/dm?, pulse width of 0.3-0.5 ms, pulse period of 1.5 ms, deposition time of 1 h at 25 °C, and Ti/Pb-WC-PANI

composite was obtained. It has the lowest oxygen-evolution potential threshold: 1.7 V, volt ampere charge: ¢*=0.54 C/cm?, cor-
rosion potential £.,,=—0.530 V (vs. SCE), corrosion current density: J;,,;=6.90x 10~* A/cm?. Pulsed Pb-WC-PANI composite

can effectively reduce oxygen evolution potential, it features in the highest voltammetric charge, low reaction impedance and

best surface electrocatalytic activity; in addition, it has the highest corrosion potential, the lowest corrosion current density and

the best corrosion resistance, and it exhibits good comprehensive performance in the zinc electrodeposition simulated solution.

KEY WORDS: composite; pulse electrodeposition; steady-state polarization curve; cyclic voltammetry curve; AC impedance

curve; Tafel curve
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H,S0, 150 g/L., SEEEAEE 35 C.

2 ZRSWH

21 ARERHEAHBTEBLFEERE

VU b A E A H BB AL TR 3R R R S A Ak
M anE 1 . WE 1T aT LA, s T 1.7V
B, MBS TG . FEA IR 2 BT, DA
BB AT E AL KR /MRIR Ol . ST >HVER A 2>
Pb-WC-PANI & &4 B> Jlk h Pb-WC-PANI &2 & 44 K.
TEHLRVEER, PHARMT S0 (B 5 A L TR Y 24.2%, %
ARRATT SRR A7 2 AR AV PR ) S, AT S S AT, A
LA G, REREAT BIRRARS. Har, #8440
W ), A R FIAE 3.3 ~3.6 V, LAk
Pb-WC-PANI & & A1 8E A BHBK B, A5 A A8 L R 3.0
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Fig.1 Steady polarization curve of four materials
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Tab.1 The oxygen evolution parameters of four materials

Anode material > p Al p p >~ a/mV b/mV J, /(A-cm)
500 A/m~ 1000 A/m”~ 1500 A/m~ 2000 A/m”~ 2500 A/m
Pure lead 0.283 0.344 0.380 0.405 0.425 546.12 202.05 1.98x107
Lead-silver alloy 0.170 0.219 0.248 0.269 0.285 383.44 164.25 4.63%1073
DC Pb-WC-PANI 0.157 0.206 0.235 0.255 0.271 368.23 162.04 5.34x107
Pulse Pb-WC-PANI 0.141 0.189 0.217 0.237 0.253 349.65 160.6 6.65x107
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Fig.2 Cyclic voltammetric curve of four kinds of anode mate-
rials
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Tab.2 Voltammetric charge of four materials ¢*

Material Voltammetric charge g* /(C-cm™)
Pure lead 0.22
Lead-silver alloy 0.34
DC Pb-WC-PANI 0.53
Pulse Pb-WC-PANI 0.54

i tE R AR /DN, AR LA M R 2E . Bkl A BT
Pb-WC-PANI & & M RHIR L HLfT ¢*=0.54 Clem?, 7E
DURR AR R, 6B L AT R AR R,
WAL TE P B A o
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Fig.3 AC impedance curve of different materials: (a) Pure lead; (b) Lead-silver alloy; (¢) DC Pb-WC-PANI composites; (d) Pulse
Pb-WC-PANI composites
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Fig.4 Tafel curves of four materials
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Tab.3 Corrosion potential and corrosion current density of

R 3 DA E o R L A0 S R

four materials

Material Eoon(vs. SCE)/V Jeon/(Arcm™?)
Pure lead —0.544 9.46x107°
Lead-silver alloy —0.538 2.06x107°
DC Pb-WC-PANI —0.535 3.29x107°
Pulse Pb-WC-PANI —0.530 6.90x107*
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