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Preparation of Particle-Electrodes for Treating Phenol Wastewater Using Three-

Dimensional Electrolysis

ZHANG Fang, LI Guang-ming, SHENG Yi, HU Hui-kang, JI Jie
(State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract: In order to effectively degrade phenol; various catalysts with different active metals, i.e. Cu» Zn, Ni> Ces Fe,» Co» Mn and Sn
supported over 7-Al, O; used as three-dimensional electrodes were prepared by the incipient wetness impregnation. It is shown that, all
particle-electrodes of single oxide and composite oxides could improve the degradation of phenol in varying degreess and the single oxide and
complex oxides of Mn and Sn could greatly improve electrochemical oxidation efficiency. When Mn and Sn ratio is 2 (molar fraction), the
electrocatalytic activity is highest. Under current of 0.25 A, the conversion rate and total organic carbon (TOC) removal efficiency for model
pollutant after 150 min treatment reach 90.8% and 80.7% » respectively. Electrocatalytic oxidation is further carried out in the presence of the
*OH radical scavenger tert-butyl alcohol, which indicates that both direct and indirect oxidation are responsible for the degradation of phenol.
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Fig.1 Schematic diagram of the experimental apparatus

1.3 3BT S5ki T Bk ) SR AE

TKFE 28 14 2 R T 752N AL 4306 6 BE T4
M, A HLEK CTOC) K AT B iE TOC-V oy 28 40 BT A3
€, VAR TOC {E IR R 7s b 7 A& PE . Ce
(13 R A Optima 2100DV 8 55 &5 1 4 & 5 )6 1% X
Wi, ARS8 7 H R 3510 24 1 R
SrIEIE T E

2 FER5SH

2.1 RS SR AGYRL - HRRORT 2R B i 1) A0S
PELL 8

TEFLRAN 0.5 AV pH N 6.4 5&AF T,
AN TR B2 2 AR AR DR FEARONS 2R 1) FLAE e B A
Rl 2 Prow, SOk R HOoRL - H A IR 4 Je O o
KPR R a2 1 pros . d &l 2 of WL, 75 ok T
HIMRAELE ) A F A 4 1, 2R A 1) 28R AN
i, 180 min J& A My B 4k A TOC % FR F AN



5K 57 55+ 2 P ARV AC PR IR K (RORL T HE BRI T

1717

8
100
(a) XM
80
RS 60 |
B
3
&
B 40 | ——1
#* —2a—Cu —v— Co
—v—Ni —e—Ce
20 - —%«—7Zn —&—Fe
—0—Mn —*—Sn
0 Il Il | | 1 Il
0 30 40 90 120 150 180

t/min

210

100
(b) TOC
| —=—%H
80 —4s—Cu —v—Co
—v—Ni —e—Ce
§ 60 —%—7Zn —e&—Fe
: —0—Mn —%—S$n
b
L 40 [
@]
=
20
0 1 L 1

1 1 1
120 150 180
t/min

60 90

B2 SASENIRT R EE TOC B ERHR

Fig.2 Effect of different metal oxides supported over 7-Al, O3 on phenol conversion and TOC reduction
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Table 1 Metal leaching amount and cell voltage of particle electrode
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Table 2 Effect of Mn/Sn molar ratio on TOC removal efficiency

and Mn?* leaching amount
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Fig.4  Degradation of phenol in the presence of tert-butanol
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