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Abstract: In order to improve the flocculation effect of electro flocculation in the treatment of dyeing wastewater, a new type
of electrode material was prepared based on blast furnace dust. The effects of current density, plate spacing and
initial pH value on COD removal and decolorization rate were investigated by applied Indigo wastewater as the
simulated dyeing wastewater. The optimal degradation conditions for electro flocculation degradation of indigo
wastewater were investigated with a three factor, three level response surface model based on a one—way experi-
ment. The results indicated that the optimum conditions were current density 37.3 mA/em?, plate spacing 22.6 mm,
initial pH = 8.1. Under the optimum condition, COD removal and decolorization rate could reach 99.48% and
20.67%, respectively. Compared with plate spacing and initial pH, current density exhibited the most significant
effect on COD removal and decolorization rate. Moreover, the pairwise interaction effects among the three factors
are significant. The preparation of electrocoagulation anode material using blast furnace dust can not only allevi-
ate the problem of agglomeration and blockage in the electrocoagulation process due to its porous structure. Addi-
tionally, it can realize the resource recovery and reuse of blast furnace dust, which has important engineering
significance.
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Tab.1 Raw water quality of indigo dyeing wastewater

Vi ToN Ei=L AN ]
COD/(mg-L™) 3730
NH,-N/(mg-L™) 35
BAE/ (mg- L) 1 897
S (mg L) 16.48
pH & 12.45
HL 3%/ (uS em™) 2812
7% (Hazen ) 403.6
MEE/NTU 28 668
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Fig.1 Diagram of experimental set—up
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Tab.2 Factors and levels in response surface experimental
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Fig.2 Influence of current densities on efficiency of electro

flocculation
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Tab.3 Experimental conditions and treatment effect

R (A) AR (B) pHAE(C) COD ZBR%E/% R/ %

40 10 8.5 79.84 31.43
40 20 11 97.84 18.13
25 30 6 56.10 20.06
25 20 8.5 95.09 1198
10 20 11 79.97 30.64
25 20 85 91.24 1235
25 20 85 95.60 13.11
25 10 11 4778 2111
10 10 85 80.65 33.80
25 10 6 83.62 38.56
25 30 11 99.18 27.91
10 20 6 86.82 25.65
40 30 8.5 99.81 2831
25 20 85 94.94 1185
40 20 6 83.76 37.71
10 30 11 86.12 2831
25 20 85 96.08 1273
T W O T R ) SIE B 45 SR FEA T AU 5 0 B L A B A
B[R] U5 77 AR,

Y,=85.19 - 2314 — 1.96B + 10.85C + 0.324B +
0.154C + 0.78BC + 0.144%* - 0.12B2 - 1.73C* (1)
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Tab.4 Determination coefficients and resolution accuracy of

Model
M )37 (L R? R i-1Es
COD ER%R 0.994 6 0.987 7 41997 3
i (.5 0.995 3 0.989 3 45.659 9

FH & 4 A, 2 AR 285 22 LA o R B R?
43974 0.994 6.0.995 3, HJFEIET 1, BIEHE REL
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0.006 0(< 0.2), ¥t BHZ AR R (4 4005 BE 55 08 1 B 440 s
AR B 4 00 (B 5 LA [ AR DGR =, Ak A
RUR] Ry 558  COD 2 BRBHEAT R 25 4 B AT - A5
RIS HRERE KT 4, ULIRARTTTH, 2 /> b (E AR AL 43
PR 41.997 3.45.659 9, LK T 4, FH 2 4
RUG RS ST, 36Tt R Es A ) F
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Tab.5 Response surface model F—values and P—values

T COD ZpR% Jit %
FAE PAH FAE P{H
G Epy:s 143.49 <0.000 1 21.01 0.000 3
A 46.38 0.000 3 2.13 0.188 0
B 85.93 <0.000 1 19.22 0.003 2
[ 9.19 0.019 1 13.94 0.007 3
AB 29.94 0.000 9 8.14 0.024 6
AC 49.29 0.000 2 17.02 0.004 4
BC 629.03 <0.000 1 18.21 0.003 7
A2 14.81 0.006 3 3435 0.000 6
B 230.98 <0.000 1 25.22 0.001 5
c 156.20 <0.000 1 2421 0.001 7
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Fig.5 Effect of interaction of different factors on COD removal rate
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Fig.7 Degradation mechanism of indigo dyeing wastewater
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