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Fig. 6 SEM and TEM images of crosslinked PoPD
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Fig.7  Cyclic voltammetry curves of crosslinked

PoPD at different scanning rates
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Fig.8 Effect of electrode potential on Cu( Il ) removal rate
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15 mg/L, BEE Cu( I1) W14k B e BE B30, 25 B3
REP I R T /N, X ATRER T2
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AR RIS R B TR H 3 2 B R RS O
BEEBRFRIE R, YR Cu( 1) BBILR BT i ik
FERARI 4 % R 80 TR = (3 )
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Fig.9 Effect of initial mass concentration of Cu( II )

on Cu( II') removal rate
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ARFF Ca( I1) FYIRJE -2 L, 76 HL AL 240
F18) b A e RV S 36 3 ) R AR YR pHL L D PR v 1
Cu( II') LBR%E,

B 11 A AR Cu( D) JRFR pH {E 53
fii, ATLVE M, MW ARG pH {E4E 0.5 ~3 Z[H]
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Cu( I ) removal rate
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Fig. 11 pH value distribution of the residual electrolyte
after electrochemical reduction
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Electrochemical removal of Cu( I ) from aqueous solution using
crosslinked poly ( o-phenylenediamine )

MAMAT Kamila'"* MENG Yu'* FU JiaLong'"> MUSLIM Arzugul''*"

(1. College of Chemistry and Chemical Engineering, Xinjiang Normal University, Urumgqi 830054 ;
2. Xinjiang Key Laboratory of Energy Storage and Photoelectric Catalytic Materials, Urumqi 830054, China)

Abstract; In order to improve the effect of electrochemical reduction of Cu( I ) in aqueous solution by conductive
polymer-based electrode materials, crosslinked poly( o-phenylenediamine) ( crosslinked PoPD) was prepared by a
crosslinking modification method and characterized by infrared absorption spectroscopy (FT—IR) , ultraviolet-visi-
ble absorption spectroscopy ( UV — Vis), X-ray powder diffraction ( XRD), N, adsorption — desorption curves
(BET), scanning electron microscopy ( SEM) and transmission electron microscopy ( TEM). Using a graphite
electrode coated with crosslinked PoPD as the working electrode, Cu( Il ) was removed from aqueous solution by
electrochemical reduction electrodeposition. The optimum conditions for electrochemical reduction were as follows ;
the electrode potential was —0.4 V, the initial mass concentration of Cu( Il ) was 15 mg/L, the initial pH of the
solution was 4, and the electrodeposition time was 10 h. Under these conditions, the removal rate of Cu( Il ) can
reach 83.28% , and the electrodeposition process follows a pseudo-first-order kinetic model. The desorption rate re-
mained above 94. 09% after the electrode was reused five times. The SEM, SEM-mapping and BET test results of
the working electrode before and after the removal of Cu( Il ) by electrochemical reduction showed that Cu was uni-
formly deposited on the electrode surface, and the removal of Cu( Il ) resulted from both adsorption and electro-
deposition. The results indicate that the crosslinked PoPD has potential applications in the electrochemical removal
of heavy metal ions from water.

Key words: poly(o-phenylenediamine) ; cross-linking; electrodeposition; removal; copper ion
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