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Effects of Anode Material on Electrochemical Degradation of Phenol

ZHOU Haitao ,WEI Pengpeng , WANG Yingru’
School of Chemistry and Environmental Engineering, Wuhan Institute of Technology , Wuhan 430205, China

Abstract: Effects of anode material on electrochemical degradation of phenol were investigated with stainless
steel as the cathode and three kinds of anode material stainless steel, graphite, RuO./Ti respectively. The
results show that the removal rates of phenol with the three anode materials increases in order of stainless steel>
graphite>RuO,/Ti. The products of electrochemical oxidation of phenol were investigated by UV-visible
absorption spectroscopy and gas chromatography. Different kinds of degradation products were detected in the
treated phenol wastewater by three anode materials, indicating that the degradation pathway of phenol is
different when the anode materials are different. Stainless steel anode is suitable for electrochemical treatment of
phenol wastewater with 89.51% of the removal rate of phenol and 70.57% of the removal rate of total organic
carbon under the optimal conditions.
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Fig.1 Effects of different anode materials on electrochemical degradation of phenol :

(a)removal rate of phenol and TOC, (b) Ultraviolet-visible spectra
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Fig. 2 Gas chromatograms of standard substance and phenol solutions treated by three different electrodes electrolysis :

(a)standard benzoquinones and phenols, (b) (f)stainless steel electrode, (¢) (g)graphite electrode, (d) (h) Ti/Ru0; electrode,

(e)esterified derivatives of organic acids

A BRI A7 R MR o PR R A A R AR X R
195 19 25 BR BE ) R TR BT Ak, HLAR R A v ) 7= 4
FrE AR . SN A T LR R P AR Y Fe®
HA BRI EERE ), 5 28 0 FOR ) B i 7= )
B 485 A 4 3 BT 2R AT TOC R B ) T DL &
b)) B R R B o DRI 3 el R AR R T A Ak
PHAGCHL < A F A > A S5 FE AR S BRET FLAR, v ) 7=
R B e Ay A R > HR A > BRET LA o

TR Ty 1) FEL Ak 2 8 fifk s o7 AL 3L — B o 5 7 4
49 P A O T R R P ) P A S R A T ) 2
B G R I TT PR A AE A A 0% 9 IR 2 RO B IS AR
BRI /NG T A LR, AR o i A T 1) R A R T
VA5 VR T T TR 2 ) T R LR R P AR AE , AR SCEE
A €TI0 3 285 SR A DG SRR B 0
) 8 fife ok R G ] 3 TS
2.4 SRR R FE L S 1 e K

DL 9, A S T AR R A, i s
2 T ) G VA B TRV IR N H 7 SO P VAR BE, R T N A
FFI AR ST 2 1y 114 P Ak 27 SO B e R
2.4.1  REyAT 4 R E XA AR W AR AL AL B K By
8 %ee 3 R AR 2R 4 S [R) 40 46 v B R T
P08 PR 22 R, 2K 1 90 16 VR B 0~200 mg/L, B iR

5,06
T T

) o=<;>:o

o, HOOC, COOH
COOH

+<—| - |+|
COOH

H

20 COOH "COOH

B3 EEEBAFERITRE
Fig. 3 Proposed pathway of phenol degradation
BV B4 0.08 mol/L, A 45 SR A 1¥ 4(a) s . A
Ivi] e JBE 14 25 3 V5 T AE 0.97 VAL 2 MY B BH A% 1 e
i, BAA ST R W I B X O Fe™ Bl AL N Fe™ ™,
Wil 5 % T3 ) G Vi B2 T 3 R O ARk 06 P O 8 T O
N A IR B G2 Y D PR AT B 2 R T A BH A 2 1T
WA SR A P BELRG TRE R BRL Ry e i
F14) A T 7 P A 32 T PE A e e B T K R4
A, XE[HES 5T RABM RS/,



236 T AR KA 4

a1t

PR I, 7 4500 e P R Ak L 3 9 B S i IR K s, T 24
2 v R o bR I 4 T A T 1 4 RN AR Al 6 T 1Y
T A U MR B B AR AR Ak 0 fR R T
T A0 IR W JEE R 100~200 me/L 3 [l Y 22 B8 K,
A REAZ DK R > 2R B W) 46 Vi B 5 T 100 mg/L 5, AR
1y 5 & W 04 T8 LB I PR A7 18 i e A 3% 1T R
i

2.4.2 W B R IRE ST AR AR AR W AL 5 AL FE R B 49
Frh SIS WOR ) 46 R BE A 100 mg/L,
% 19 4k ik 76 0.04~0.10 mg/L 22 [] . 1 8l 4(b) 7]
L LA TR B2 R 0.08 mig/L IS AR Ak I FRL 3T 0 K, Y

-1.2
1o} Ome:L".
----50mg-L
—08F - 100 mg-L"
------- 150 mg-L"
< 06F 200 mg- L
o

00 02 04 06 08 1.0 12 14 1.6

Evs.SCE/V
-1.2
¢ 0.04 mol - L'
“LOT -2 0.06 mol- L
08t UUTCT 0.08 mol- L'
SRS 0.10 mol- L™

00 02 04 06 08 10 12 14 16

Evs.SCE/V

P i Jo e 2 AR T 0.08 mg/L I, 4 14 1 PR V7 il i, i
JoE e B8 1) 8 DR T T e 3 DR A LA B N T i
TR FELE S B0 R G R, A A R THT A R AR
S 1D I R R e IR Ry = SO LR
R AR 3G T, 40P 0 H I S AL () Il T
LR BT S BUA W TP A S 2 A B sl e
+ S R TC R S R R A AR BRI T R A
R SRS v oK Ty 25 BR R A5 r e o 19
* A6 CV(cyclic voltammograms) & 4 v S Ak 0 H
Uit R HEL AR T ) O AR B L ER A ) 610 8 A R A
Ry 25 R AT H A 5T 5T 5 VA I 0.08 mg/L I 5 17 o

0.20

b
0.15F .
<
g 0.10} \
=
__—l\.
0.05
000 1 L 1 1 1
0 50 100 150 200
Mass concentration / (mg-L™")
0.20 Y 100
d - _a-- Removal rate 3
I 190
0.16 5 N
o g IS
N - w 180 %
= 0.12 s
= 170 %
o=
0.08 -
s 1 60
0.04 L L L . 50
0.04 0.06 0.08 0.10

Electyolyte concentration / (mg-L™")

B4 (a)WEBERERRREXBBRPHICY MLk (b XBMBRESENLIEBRNXR;
(c) SMAR PEARTE A B R FE R R BUB R B CV B £k () BB BUR EXT S IERRINEE KR EBR M

Fig. 4 (a)Cyclic voltammograms of stainless steel electrode in solution with different concentrations of phenol;

(b)Relationship between initial concentration of phenol and oxidation peak current;

(¢)Cyclic voltammograms of stainless steel electrode in solution with different concentrations of electrolyte;;

(d)Effects of electrolyte concentration on oxidation peak current and phenol removal rate
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