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Abstract: To solve the problem of continuous decolorization treatment of printing and dyeing wastewater, the continu-
ous treatment process of acid red BCARB) dye wastewater was studied by a self-made Ti0,/ACF reactor(13.8 L) com-
bined with the Box—Behnken response surface method. The results showed that, for the continuous-cycle experi-
ment, under the condition of single-cycle time 103 min and the catalyst dosage 100 cmX100 c¢m, the average decolor-
ization efficiency of ARB wastewater(concentration 21 mg/L, corresponding to 128 times chroma) was 86.43%. Un-
der the optimal conditions, for the experiment with continuous inflow and outflow, the decolorization efficiency of
ARB wastewater (concentration 21 mg/L, corresponding to 128 times chroma) increases rapidly to 86.29% in the
first 2 h and maintained at around 86% in the following 12 h, and the effluent was basically colorless. UV~-vis spec-
troscopy analysis showed that the maximum absorption of the ARB wastewater reached its peak at 515 nm and de-
creases dramatically and disappears eventually with the extended treatment time. It showed that TiO,/ACF photo-
catalytic technology had a remarkable effect in the application of continuous decolorization of printing and dyeing
wastewater.
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Fig. 1 Experimental process of degradation of ARB wastewater by TiO,/ACF reactor
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Fig. 2 Comparison of decolorization rate of ARB
wastewater under different operating conditions
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Table 1  Response surface factor level coding
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Table 2 Experimental results of decolorization
rate response surface analysis

% K- BRI %
a2 - -

X, X, X, S AA 0]
1 -1 -1 0 84.67 84.70
2 1 -1 0 88.01 87.61
3 -1 1 0 79.66 80.06
4 1 1 0 80.61 80.57
5 -1 0 -1 79.06 79.00
6 1 0 -1 85.98 86.36
7 -1 0 1 89.95 89.57
8 1 0 1 85.57 85.63
9 0 -1 -1 86.10 86.12
10 0 1 -1 79.76 79.42
11 0 -1 1 89.83 80.17
12 0 1 1 85.21 85.19
13 0 0 0 85.00 85.60
14 0 0 0 85.53 85.60
15 0 0 0 84.56 85.60
16 0 0 0 86.42 85.60
17 0 0 0 86.49 85.60

K F 5 2 40 M (ANOVA) WAl — vk 2 10 X 1] 15
Ty TR DL 3,

M3 R R X B L X R
L TWRIRBX X XX R T
XX, XX X0 E @Y A, Py =0.762 3>
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4910.90.,127.09.90.01, & W] 3% — DA 22 %) it €5, 38 1) 52
i 3 /N R ARB R K Mk 3 > A 1k 550 48000 k> BRL YK
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ST YRR T AR B R A S PR OC &R
R,’-R,.’=0.950 8-0.894 8=0.056<0.2, 7F 5 & # (A
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Table 3 Results of variance analysis of decolorization efficiency

S I TSP A S
TR 170.62 9 18.96 35.32 <0.000 1
X, 5.85 1 5.85 10.90 0.013 1
X, 68.21 1 68.21 127.09 <0.000 1
X, 48.31 1 48.31 90.01 <0.000 1
X, X, 1.43 1 1.43 2.67 0.146 1
X, X, 31.94 1 31.94 59.52 0.000 1
X, X, 0.74 1 0.74 1.38 0.279 0
X’ 6.31 1 6.31 11.76 0.0110
X, 5.47 1 5.47 10.18 0.0153
X} 2.47 1 5.47 4.60 0.069 2
5k 2% 3.76 7 0.54
AU 0.86 3 0.29 0.40 0.762 3
2R 2% 2.89 4 0.72
2 174.38 16

- P<0.001 Rz 35, P<0.01 /& B %, P<0.05 R b 35 .
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R BT 37 A5 7R % 4% S 40 PRl A T A AR 4 T R
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Fig. 3 Response surface and contour plots of single-cycle time , ARB wastewater concentration ,
and catalyst dosage on decolorization efficiency of ARB wastewater
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Fig. 4 Decolorization effect of ARB dye wastewater under three
conditions of continuous inflow and outflow experiment
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Fig. 5 UV-Vis spectra and mechanism of ARB degradation
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