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Novel technology and mechanism of electrochemical degradation of
phenol in wastewater with three-dimensional electrode reactor

YANG Jie"*? YOU Xiang-yu"? WANG Yun-yan"?, SHU Yu-de"?, CHAI Li-yuan">

(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410017,
2. National Engineering Research Center for Pollution Control of Heavy Metals, Changsha 410017;
3. Changsha Municipal Audit Bureau, Changsha 410013, China)

Abstract: The degradation technology of phenol in wastewater via three-dimensional electrode reactor was proposed,
and then the degradation mechanism of phenol was investigated by the electrochemical methods. The results show that
the removal efficiency of total organic carbon (TOC) can reach 95% under conditions of pH 6—7, influent flow rate of
180 mL/min, 25 °C, NaCl dosage of 1 g/L, electric density of 100 mA and electrolysis time for 1.5 h, and using the
pretreated activated carbon as particle electrode. The hydroxyl radicals are generated and adsorbed on the surface of
activated carbon electrode during the process of electrochemical degradation. Meanwhile, the micro-batteries are formed
by the radicals and adsorbed phenol. In the micro-cell, firstly phenol is degraded into the intermediates, such as catechol,
resorcinol and hydroquinone, and then those intermediates are mineralized into CO, and H,O. Furthermore, the anodic
polarization curves show that phenol can be oxidized at the anode surface. However, the hydroxyl radical is the major
contributor for phenol degradation.
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Fig. 1 Sketch of three-dimensional electrode reactor: 1—Cell;

2—GQraphite electrode; 3—Activated carbon electrode; 4—
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Fig. 2 Effect of electrolysis time on TOC removal rate
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Fig. 3 Effect of current on TOC removal rate

1 g/L, SCBANFR) pHAE, 433 pH {EX TOC %%
FsEm i 4 Fios . P 4 v WL, 4K & (1) pH (B X} TOC
ZBRFRINBN, pH {HAE 1~8 Z[EZZ LI, TOC
ZERFMA NI, AIREFE 95%LL by Y pH fH K
T 10 B, TOC BB T 4 pHAE N 10 I,
TOC LBRH N 84.79%; kLTt ik & pH {iL, TOC
ZERAMGE N R, 24 pHAEY 12 B, 2R 2:prde X
H 40% .0 DRIl , — 2E HOB FUR 2R 1) 1 05 £ pHL B 2~7

X 90+
2
e
=
z2 75+
=
g
8 60
S L

45

2 4 6 8 10 12
pH value

4 pH fHX] TOC %R 15 0m
Fig. 4 Effect of pH value on TOC removal rate
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Fig. 7 Effect of influent flow rate on TOC removal rate
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