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Abstract Red mud based particle electrode with good electrocatalytic performance was prepared by red mud, sesbania powder and
carbon dust under high temperature. The electrocatalytic characteristics of red mud based particle electrode in three-dimensional
electrocatalytic oxidation treatment of coking wastewater were investigated. The results showed that the removal rate of COD., and
volatile phenol were 66. 60% and 81.79% under the current density of 100 A/m”, reaction time of 75 min and the particle electrode
filling amount was 80% of the wastewater volume by the three-dimensional electrocatalytic oxidation system using the particle electrode
which was prepared at roasting temperature of 350 °C. The power consumption was 0. 11 kW -h/m’ coking wastewater. The three-
dimensional electrocatalytic oxidation system after 480 h continuous operation, the COD, removal rate was greater than 60% and
volatile phenol was greater than 76%, the stability and the electrocatalytic performance were superior to the two-dimensional
electrocatalytic oxidation system.
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Fig. 1 Setup Schematic Diagram and Mechanism of Three-Dimensional Electrocatalytic Reaction
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Fig.2 XRD Patterns of Particle Electrodes
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Tab. 1 Specific Surface Area and Crystal Size of the Particle

Electrodes Prepared under Different Calcinartion Temperatures

BT H 300 °C 350 °C 400 °C 500 °C

BET HETAY (m?-g™')  150.0 164. 8 160.6  150.0

ik ] SF/nm 11.3 5.2 6.6 7.9

FLRERT 3~7 nm, RF A R RS T %
1, FER L A R AR Y LR T A b
TR AR 186 TN 28 B HE B N 5 BRI B #3455 T 350 C
H1400 °C K5 be il 7 ik 7 r A HA 3R Y e e 1w
(Hirp 350 °C K508 il £ 1R T i A b 2 i AR K
KH) 164.8 m*/g) o X ATHFhEbead B A AL Bk
RRIAR A, Mk be ik 350 ~400 °C B 4 1L
BRI H R A BT AR 5 T4k 2 T R & 500
CH, B SR B AR F SR 7R AL O, 2 1 3 4 A
KIUkL, H35 %€ AL O, FLIE , S 2Ok T B ik b 2 i
TR,

B 3 Ryl BET Py BRI R 25 2k FFLAR oA i 2k

Fig.3 N, Adsorption Isotherms and Distribution of Pore Size of Particle Electrodes
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Tab.2 ¥ Fe Mossbauer Parameters of Particle Electrodes
JBEIREE/ C 6l S RERS / (mmes™") US> 4R/ (mmes™") KT/ T AR X U TR e

300 0.35 0.88 - 26.7% a-Fe,05(s)
0.37 -0.22 51.1 46. 0% a-Fe, 05(1)
0.36 -0.24 48.7 27.3% a-Fe,04(1)-Al, 0,

350 0.33 0. 88 - 34.3% a-Fe,05(s)
0.37 -0.21 51.1 39. 6% a-Fe, 05(1)
0.37 -0.22 48.8 26. 1% a-Fe,05(1)-Al, 0,

400 0.33 0.90 - 39.5% a-Fe,05(s)
0.37 -0.22 51.2 31.5% a-Fe, 05(1)
0.37 -0.26 49.3 29.0% a-Fe,05(1)-Al, 0,

500 0.33 0. 89 - 26.5% a-Fe,05(s)
0.37 -0.21 51.3 40. 3% a-Fe,05(1)
0.35 -0.22 49.4 33.2% a-Fe,0,(1)-AL, 0,

I :a-Fe, 05(s) a-Fe, 05 R K12 <10 nm; a-Fe, 05(1) PREL IR IPURE a-Fe, 05 5 a-Fey 05 (1) -Al, 03 ———y-Al, O 75 JH F 19 K BikE o-
Fe,0,.
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Fig.5 Pollutant Removal Rates of System Electrocatalytic
Oxidation with Electrodes Particle Prepared under Different

Calcination Temperatures

2.3 HRZEM RN EXTEEL R

Pl 6 Ay HEL it 285 85 AR 2 g B T %o B A B /K 4
W 5 COD, KERFMFEM, B Kl 6 FrR, 76 i %
F£ 4 80,100,120 A/m* F1 150 A/m” B, Fi % [ vy Bisf
(] 30, ¥ e W 1 25 R SRR W . TE U 75
min I, fE4LIE K COD,, 1 LBRF 43510 46.25% |
59.65% .62. 62%F 64. 40% ; ¥5 K Ty 1 2= 5 2 43 )
H 52.25% 77.00% 78. 37% 1 79. 10% , SR i$2 5
FL 0 65 00 V5 4 I i (1% 18 i IR AT 28 ek 553 11 76
P, B T R S R W RS P RV
IR A AT L RBCR IR, B, % I8 2k Ak
ACFRRE ) A1z AT RE AR 00, 4 FH FL i B B2 A 100
A/m? | AR 75 min,
2.4 HBENITEK pH KIZN

CER i RN Tl bl R = O s M S R (i U

6 FEL UL TR RIS 1) X 5 4% it 52

Fig. 6 Effect of Current Density and Reaction Time on Pollutants Degradation
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Fig.7 Changes of Wastewater pH Values
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Fig. 8 Effect of Particle Electrode-Filling Ratio on
Pollutants Degradation
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Fig. 9 Stability of Particle Electrode
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Fig. 10 Coking Wastewater Degradation Effect of Two- and

Three-Dimensional Electrocatalytic Oxidation
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Tab.3 Changes of Pollutants before and after Three-Dimensional Electrocatalytic Reaction
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48 5 m’ KRR R R 1. 125 J5/m’

DRI, 2 8 R A = 20 F A T Ah B A R AR
1.191 J&/m’,
3 4ig

(1) PARESE Tl [ R A Ul JEkL, 48 4% H 75 8
FIUBRNS , 4% 65% : 25% = 10% JFi it Lol 4k 1 H
TE 350 °C&1F FREBE 3 h, T LA 45 8 ELAT R G L A
Al T A B AR AL 7K 1 iR e b - FL AR, SR I 1Y
FERAEFIH

(2) N ARV H AR ) = 2 s B AL R B
Tk B A Ak J5 K, 7R T H A 3R TR R LA BOR
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80% FLILZEE 100 A/m” LA [E] 75 min, f51k
JEIK COD, FHE K Wi 119 25 B % 20 5 66. 60% Fil
81.79% , 1T —He s AL A ALK R
(3) —HE s LA R T FEARE K pH 193 50,
HIZFTReFEMR T e i fik Al s A Rese Mar, =2k
R XA FEUK B COD, HIZEBRFEKT 60% , 1%
K EBRFERT 76%
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