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Fig.1 Schematic diagram of Electro-Fenton reaction quipment
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efficiency of wastewater

H & 2 AT B FeSO, - 7H,O #hn i iy 3,
Ky Al COD 1 & Br R B 2 8 K, X 02 B 24
H,O, it — 2 i, Fe®™ 1 ¢ Ji i3 K i, A1 Fenton J
PEARAE PR - OH AR, R R RIEAG; Bi% Fe' &
TEHEROIGI, - OH 4 W B Wi £, 9% - OH
SHRRAPLY) E B W 2, TR 5 F COD
f14 2 B RT3 R, T R (2) T g g
Fe’*+H,0,— - OH +OH +Fe’* (2)

M FeSO, - 7H,O #mEHms 0.1 g - L7,
KWy A COD 1y 25 B A2 fb & 7 °F 22, H 3 fn 5
0.15 g L7, LMy A £ BR R AL #a F A48, COD
FBRRIEAE T, XA Z M Fe™ SR
Wy - OH, 5 - OH FEfg B K i A LA B g 7= A=
s, I H 5 i Fe(OH) , #il Fe(OH) , TILTE , ALY
#E Fenton 32501, [ B 384 i 2 7K €20 B, AT ik 9% 4% 1y 2
FRIFAE COD LBRAmsA T, XA X (3) ~(5)
PEATAREE T SRR BB FeSO, - 7H, O B Y
o, B H, O, 8 & BRI, K iy f1 COD Y 25
KA K B FeSO, - 7H,0 Ry s /0.1 g - L™
B, A 6 J b BT Mk A K BT T B Fe B i
I, i& B FeSO, - 7H,O Wi h 0.1 g- L,

Fe’"+ + OH—OH +Fe’* (3)
Fe’"+20H —Fe(OH), (4)
Fe’*+30H —Fe(OH), (5)

3.2 H,O, ¥ hnE Xt & 7K b ff 3R H #2 M
FHTi/1rO,-Ta, O, /& FA#% Hi, Fenton 4b 31100 mg - L™

2017 % #25% #1048 (866-872)



868

w B, EMRIE, XUAR, k6, oK

F K WF S S LR R 5V RSN 2 min
pH i} 3.5,FeSO, + 7H,O #nkH 0.1 g - L7 Hf,
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Fig.3 Effect of dosage of H, O, on the degradation efficiency

of wastewater
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H,O, 8 A&ty 1.33 mmol - L7 {LF5 Fe 1 B #% i
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Fig.4  Effect of initial pH on the degradation efficiency of

wastewater
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Fig.5 Effect of voltage on the degradation efficiency of wastewater
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HHE 2 deb kR TS, kR e e aran,
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Ti/IrO,-Ta, O, BH # X % Wy 25 B 28 AH b Fe PH A% $2 &
25.52% it , B i it o TR A Ak i i 172 SRR 2
4 Fe BHAR H i 28 /K B, B 480 R I 25 7= A L 34
o B 1= FL S H R A BB R TE SN P L 2R A7, AT A 75 1
fERERERG M. 1 Ti/1rO,-Ta, O, FHAR HA HH X4 5 1) B
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3.5 EERFIEE K B X & K B R R B9 &2 i
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EI AR B, 4% 734010 U ¥ 5 XoF IR K I i 355 SR 1) 5 W), &5 2%

& 6 fr .
140
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5 80 \
S
3 60
©
S 4
2 L
o
20+
0

00 200 300 40 500
concentration of phenol / mg-L

B 6 R M4 v o 2 K I AR 1 52 )

Fig.6 Effect of phenol initial concentration on the degrada-

tion efficiency of wastewater

o 6 mI A, Joie i Ti/1rO,-Ta, O, L i) 34 J2
Fe MM, 4 H, O, # i ANAR R, Bl 25 25 19 4] Uf v B Y
HOR Ry A1 COD 1Y 2 BR R B W/ o 3 2 o &
i Fenton N = AR - OH R DLRE i 38 i 3
Z R o AH IR 2R 9 ) 46 R BE B ffE ] Ti/1rO,-Ta, O,
BH AR 78 B L R A 2 H, O, B & i 1% 5L F , 48 By
1 COD B T4k B, RI7EAH L R 1 Ff1 COD %
BRREF, Ti/IrO,-Ta, Oy FH# AH Hb Fe BH A% 7] 76 B A HL
FEFNAE D H, O, £ i (15 DL T B fff 45 95 %) 16 v 32 1)
WK . XY Ti/IrO,-Ta, O BH % Hi A b 2 i
R AR 1O, (- OH) Mt E Ak 1O, 5/
Fenton J i /= A= (1) - OH D[R B A ALY I BE 1 K T
Fe B HL Fenton JZ i f= A= Y - OH F& i A5 ML ¥ g
1, B AAT A B A H e A g /b H, O, 8 & 4% Bl T
Rk fif 45 22 e (R R B AL e (8] ™= . TR T Fe BHAR TN &,
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B, ERE, XIAR, S, A EoR

21 R 1y 0] e VA R G I, DR 3G 0 Fenton 3205 B9 5 m
B R E R AT IR B AR A K R RO
3.6 PEfE BB XY B oK BE AR SR B R
TEHLEHLE S 5 V. W1 4h pH (B 3.5 KK IR
Wl 100 mg - L& F, 46 A Ti/1rO,-Ta, O,
FH#% e, Fenton [ fif 2 /K If, FeSO, + 7H, O # hn &
0.1 g-L" H,O,#Mm& K 2.94 mmol - L™ ; Y{di
Fe FH % ¥ Fenton [ ff 5 7K B, H, O, #& i & 4
7.84 mmol - L™ 4 A Ti/IrO,-Ta, O FHH A £
T2 H A A B i I K B G Al R ] X 2R T A COD 1Yy
ZERFE K 7 FE 8 frs
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Fig.7 Effect of degradation time on the removal efficiency of phenol
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Fig.8 Effect of degradation time on removal efficiency of COD

Hi P 7 I 8 AT, 78 R A 2 K A0 46 B B, = b
TR AR B COD B A B R 4 fin . 3 2 R oA i
I B B, A & ok gy T B i, SO AR Y - OH Y
WAL Z , ISR Bl ) 2 ff B2 o3 A, S 0, 3 R et , A5 AL
e B R, BB R A, B 2 min B,
Ti/1rO,-Ta, O, [H# . Fenton F1 Fe fH#% H Fenton X
SR 22 R ) R 94, 14% 1 59% , %f COD fy %
BR353 50 40. 74% F1 26. 41 % , Z J5 25 B 838 fn 42
%%, [&f# 4 min i, Ti/IrO,-Ta, O, fH #% H, Fenton FI
Fe FH#% HL Fenton XJ 2K i i 25 B3R 73 51l A 99. 1% Hl
94.15% , %} COD #y % B& F 43 5 &y 45. 54% i
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32.12% , Ti/IrO,-Ta, O BHA XF & /K 1) b BLROR 7 T
Fe [ . P& 4 min J5, LERAORN B2 Ol
My e FEREAR , H, O, ik BEWS/N , 772 AR 1 - OH 1 5 s /b
JR IR B S A A . P 38 B R AR 1] R 2 min,
IR B e R PR R A BRI (8] 4 ming 25 UK SEIE K
fif BsF 1), DU) G A6 D Ak B 28 P 3 22

TR M T, B HAE 94% L b A9 ) 25 B4t
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i T F) 447 J 9 f 19 R RE 1 2>, A R 3R T B = 1Y
ol /> JT T R 1) 10 2 D 09 I AT G 4k B K 1) 9 A
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IrO,-Ta, O, FH#k B, Fenton I # iy Ti/1rO,-Ta, O, FH
e LA K SN 5 L Fenton Ji2 B 7 AR Bip ) 800, 2 0 7
A1 - OH P[RR i A ML G fE ) K F 5l Fe FH R
i Fenton Jz Ji Fl Ti/IrO,-Ta, O FH % H 4 4k 52 o7 95 i
HAHLY B 6E 1. Bk, i Ti/IrO,-Ta, O, FH 1) M
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AR FIRE R IEOL T, 46 6 R 7K Ak BRI 1] R 3R 45 45 4 1)
JEE K Ak BSIR
3.7 SLYEBIEREDN

FE 3.6 WIS T, 8 A 5 880 A £ 5 43 A
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FHA% H1 Fenton F1 Fe PH K Fi Fenton [ fig 28 19y AN [7] fif
Vi) P 75 20V AH o33 [ G 151 9 AR 10 B o
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Degradation of Phenol Wastewater by Electro-Fenton Method with Dimensionally Stable Anode of Ti/IrO,-Ta, O,

GAO lJing'?, YAN Jun-juan'’ | LIU You-zhi'**, GUO Zhi-yuan’, GUAN Zhang-bin’
(1. Shanxi Province Key Laboratory of Higee-Oriented Chemical Engineering, North University of China, Taiyuan 030051, China; 2. School of Chemical and
Environmental Engineering, Taiyuan 030051, China)

Abstract: Aiming at the problem that in the degradation of phenol wastewater by Electro-Fenton, Fe of Fe anode is easily dis-
solved, which affects the degradation efficiency, the study on the degradation of phenol wastewater by Electro-Fenton was carried
out using ghe dimensionally stable anode of Ti/IrO,-Ta, O,. The degradation intermediate products and degradation process of
phenol wastewater of Ti/IrO,-Ta, O, anode and Fe anode for Fenton degradation of phenol were detected by high performance lig-
uid chromatography(HPLC). Results show that when FeSO, - 7H,O dosage is0.1 g - L', H,O, dosage is 2.94 mmoL - L™, ini-
tial pH is 3.5, voltage is 5 V and degradation time is 2 min, by using Ti/IrO,-Ta, Oy anode, the removal efficiency of phenol and
COD can reach 94.14% and 40.74% , respectively. When Fe anode is used, at the same initial pH, voltage and degradation
time, the removal efficiencies of phenol and COD are 40.74% and 26.41% , respectively. Compared with the Electro-Fenton
process of Fe anode, the Electro-Fenton method of Ti/IrO,-Ta,O, anode has the advantages of less acid consumption, less H,O,
dosage, shorter reaction time, lower electrolysis votage, lower consumption of electrode and better treatment effect for degradating
phenol wastewater. The degradation process of phenol wastewater of Ti/IrO,-Ta,O, anode and Fe anode for Fenton degradation of
phenol are the same, but the degradation efficiency of phenol wastewater by Electro-Fenton method with Ti/IrO,-Ta, O anode is
higher in the same degradation time. This is because the electrocatalysis reaction using Ti/IrO,-Ta, O, anod and Electro-Fenton
reaction can form a synergisic effect, the synergistic degradation of wastewater is more than that of alone Electro-Fenton reaction
using Fe anode.
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