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Electrochemical dechlorination of 4-chlorophenol in aqueous solution using
a palladium—nickel bimetallic composite catalyst supported on nickel foam

SONG Shuang, LIN Lili, HE Zhiqiao, CHEN Jianmeng
(School o f Biological & Environmental Engineering , Zhejiang University of Technology
Hangzhou 310032, Zhejiang, China)

Abstract; The electrocatalytic dechlorination of 4-chlorophenol (4-CP) in aqueous solution was studied by
using a palladium-nickel bimetallic composite catalyst deposited on nickel foam (Pd-Ni/Ni foam) as the
cathode. The Pd-Ni composite particles with a diameter of approximately 50—100 nm were finely dispersed
on the Ni foam surface. The Pd-Ni/Ni foam electrode exhibited higher dechlorination efficiency than single
Pd or Ni supported on Ni foam electrodes. High-performance liquid chromatography analysis verified that
phenol was the main dechlorination product. For an applied current of 20 mA, a bulk solution temperature
of 15C, and an initial 4-CP concentration of 1 mmol « L', dechlorination efficiency of 82% was
observed. Based on electrochemical impedance spectroscopic results and the current efficiency of 4-CP
dechlorination at different applied currents on various electrodes, we determined the rate-limiting step

under various polarization conditions in our experiments.
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Fig. 1 SEM image of Pd-Ni/Ni foam
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Table 1 Electrocatalytic dechlorination of 4-CP

at different applied current on various electrodes

Applied Cathode Current efficiency of
current/mA Electrode potential/V phenol production/ %
5 Pd/Ni —0.75 to —0.96 2.540.29

5 Ni/Ni —0.42 to —0.54 not detected

5 Pd—Ni/Ni  —0.30 to —0.37 4.740.97

20 Pd/Ni —1.05 to —1.15 0.13+0.07

20 Ni/Ni —0.96 to —1.00 0.11+£0.05

20 Pd—Ni/Ni  —0.80 to —1.00 4.34+0.55
SEEE

Pd-Ni/Ni g 1 i S P E L Pd/Ni Uil A T
W B, PA-Ni g @ al UE N & @5 & a9
JI5d S A T Y — B B B 4% . A BIESE B HLER 20 A 2
HENLAE A RE Al A TSI T B R, SR
R A B — T
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