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Fig. 1 SEM images of Cu-PTFE(A) and Zn-PTFE(B) composite electrodes
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Fig.2 Tafel polarization curves of different electrodes

a. Cu-PTFE; b. Cuy c. Zn-PTFE; d. 7Zn
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Fig.3  Cyclic voltammogram curves of different electrodes in benzoic acid solution

a. Cu-PTFE; b. Cu; c. Zn-PTFE; d. Zn
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Table 1 Yield and current efficiency for the electrochemical reduction of benzoic acid on different electrodes

Electric Cu-PTFE Cu Zn-PTFE Zn
Current Current Current Current
quantity/C Yield/% efficiency/ % Yield/% efficiency/ % Yield/% efficiency/ % Yield/% efficiency/ %
1926 80.1 80.1 42.6 42.6 70.4 70.4 33.2 33.2
2890 84.4 56.3 49.8 33.2 76.1 50.7 37.2 24.8
3853 86.7 43.4 59.8 29.9 77.3 38.7 42.4 21.2
5779 88.4 25.9 62.2 20.7 79.2 26.4 46.5 15.5
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(vs. SCE,15 C) , 3¢ HLFRIRIA R 5 mV , FHHHAEIE Dy 10 72 ~ 107 Ha, 526 HARAE AR YRR HL AR o 114
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Fig.4 EIS Nyquist curves of Cu-PTFE(A) and Zn-PTFE(B) composite electrodes in 0.2 mol/L benzoic acid solution

a. test curve; b. fit curve
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Fig. 5 Equivalent circuit of EIS Nyquist of Cu-PTFE
and Zn-PTFE composite electrodes
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Electrochemical Reduction Behavior of Benzoic
Acid on Hydrophobic Composite Electrodes

LIANG Guangchao, HUANG Ziyang® , ZHANG Lan, WU Chengbin
(College of Chemistry and Materials Science , Fujian Normal University , Fuzhou 350007 , China )

Abstract  Hydrophobic Cu-polytetrafluoroethlyene ( Cu-PTFE ) and Zn-PTFE composite electrodes were
prepared by composite electroplating with copper and zinc as substrates, respectively. The electrochemical
reduction behavior of benzoic acid on hydrophobic composite electrodes was studied. The electrochemical
parameters such as Tafel polarization curve, cyclic voltammogram( CV) , electrode stability and electrochemical
impedance spectroscopy ( EIS) were investigated. The results show that the Cu-PTFE composite electrode
possesses a higher catalytic activity in the preparation of benzaldehyde from benzoic acid than that of Zn-PTFE
composite electrode, the yields of the electrochemical reduction on Cu-PTFE and Zn-PTFE composite
electrodes are 88.4% and 79.2% , respectively. The Cu-PTFE composite electrode is promising as an
electrode for preparation of benzaldehyde wvia electrochemical approach. The result shows that the
electrochemical reduction of benzoic acid on the composite electrodes may be exclusively controlled by electron
transfer process.

Keywords hydrophobic composite electrode , electrochemical reduction behavior,benzoic acid, benzaldehyde
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