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AW 15 min DL 2 BRER B AR 3R 0 (% 2 5T 4 TiO,, #
B E T 5 A WA B R BN R e 30
min, BRI PR R RS 3 Uk 10 min, B
FHE B K s ise 1 e o b BRGF 1) 2 FLBR BRI &
T EA-HFCVD Ui R #8515 0L B 1A P, AT 22 Fin et
JEEZ 18I #E 25 A 8 ~ 10 mm, CH, #1 H, BIRA W1k
MR, B(OCH,)y/H, 18R A, 76 MK A K03 2 h,
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B A K 5 h, = & W & b A 3:3:296(scem) , S
65 P R E AR FE 600 ~ 620 °C, JE 55 4 4 kPa.
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Fig. 1 Cyclic voltammograms on porous Ti/BDD electrode
of mmol -L" 4-chlorophenol in single and double
cells. 0.5 mol- L' Na,SO, media at pH 7. (a): Blank; (b):
First cycle in anode chamber; (c) First cycle in cathode

chamber
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Fig. 2 The removal rate of COD as a function of time for

p-chlorophenol
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Fig. 3 The concentration of p-chlorophenol as a function of
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Tab. 1 Electrolysis time-dependent p-chlorophenol conversion data
Time/h The conversion rate of The conversion rate of anode The conversion rate of cathode in
single cell system/% in double cell system/% double cell system/%
2 19 10.3 8.4
4 37.6 26.0 14.7
6 56.5 41.5 25.6
8 75.6 57.8 31.22
10 87.0 72.6 40.02
12 95.8 84.4 51.42
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Fig. 4 UV-vis absorption spectra of p-chlorophenol electrolytes. Initial solution contained 1 mmol - L' substrate + 0.5 mol - L"!

Na,SO, at pH 7. The insets are variations in concentrations of Cl" and CIO" with time for the corresponding systems: single

cell system (A), anode chamber in double cell system (B), and cathode chamber in double cell system (C)
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ined from the solution in cathode chamber in double

cell system at different time
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Electrochemical Oxidation of p-Chlorophenol on
Porous Ti/BDD Electrode Cooperated with Cathode Dechlorination

CHEN Rong-ling, HUANG Wei-min", HE Ya-peng, SHI Jun, LIN Hai-bo
(College of Chemistry, Jilin University, Changchun 130012, China)

Abstract: The electrochemical oxidation of p-chlorophenol on porous Ti/BDD electrode cooperated with synergistic effect of
cathode dechlorination was studied. Electrochemical degradation tests of p-chlorophenol were conducted in single and double com-
partment electrolytic cells separately, and the results showed that the mineralization happened mainly in the anode region. The prod-
uct of chloride ions produced from the cathodic reduction of 4-chlorophenol in the single cell migrated to the anode region and fur-
ther generated active chlorine toward electro-catalytic oxidation. At the same time, the chloride ion produced from the cathode of
the double cell was difficult to be migrated to the anode region, which led to better degradation efficiency in the single compartment
electrolytic cell. Combining with high performance liquid chromatography, the intermediate products in the anode region, including
benzoquinone, catechol and phenol, were determined, while the major product in the cathode region was phenol. The degradation

pathway of p-chlorophenol on BDD electrode was suggested based on the detected intermediate products.

Key words: porous titanium; p-chlorophenol; dechlorination; cathode coordination; active chlorine
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