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Pilot-scale study on advanced treatment of dyeing wastewater by enhanced

ozonation with iron—based catalyst

FAN Jinhong, YANG Yuwei, MA Luming”

( College of Environmental Science and Engineering , Tongji University, Shanghai 200092, China)
Abstract: A pilot —scale catalytic ozonation was conducted for the advanced treatment of dyeing
wastewater from the secondary treatment process in a sewage treatment plant in Yulin, Guangxi Prov-
ince. An iron—based catalyst derived from in—situ modification of Feshavings was used to investigate the
performance of catalytic ozonation on COD and color removal of dyeing wastewater. The results showed
that with the catalytic ozonation reactor and reaction conditions used in this study, the influent COD
ranged from 40 to 60 mg + L', the color ranged from 80 to 120 PCU, and the pH value ranged from 6
to 9. The effluent water quality was stabilized to meet the Reusing Water for Textile Dyeing and Finish-
ing( FZ/T 01107—2011 ) standard after undergoing this treatment process. Especially when the influent
COD was maintained below 40 mg - L', the effluent COD could be reduced to 30 mg + L™" or even 20
mg - L', and the effluent water quality met the Environmental Quality Standards for Surface Water
(GB 3838—2002) Class IV water standard. The hydraulic retention time ( HRT) on the treatment
effect followed normal distribution. Under the experimental conditions, the optimal HRT for this

" micro—channel" structure of the iron—based

wastewater was 60 min. The active components and the
catalyst were conducive to the combination of ozone and the catalytic components, and also promoted
the release and action of hydroxyl radicals. Therefore, the ozone utilization rate was improved, with the

0,/ACOD value remaining below 2.

Keywords: Iron—based catalyst; Catalytic ozonation; Dyeing wastewater; Operating parameters
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Fig. 1 Process flow of dyeing wastewater treatment in

an industrial park
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Fig. 2 Schematic flow diagram of the pilot

experimental device
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Fig. 3 Physical diagram of the catalytic reactor
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Fig. 4 Overall treatment effect of COD

F1 ITREHS CODEEEXBUR

Table 1 Operation condition and COD continuous removal effect

BT B #KIE,  HRT  REHSE/ REBIRE BEaRE  #KFH cops Ky cob/ ACOD/ COD ¥
/d (m® - h™")  /min (g+h™") /(mg - L") " (mg- L) (mg - L") (mg- L")  EBRER/%
1~2 2.0 90 105.0 52.5 6 37.3 21.2 16.1 427

2.0 90 88.2 44.1 4 443 17.3 27.0 59.2
3.0 60 88.2 29.4 4 42.0 28.8 13.2 31.6
5~7 4.0 45 105.0 26.3 13 42.8 26.6 16.2 37.0
8~9 4.0 45 110.0 27.5 7 60.8 36.1 24.7 40.3
10 3.5 51 105.0 30.0 3 44.3 30.7 13.6 30.2

11~12 3.0 60 105.0 35.0 8 56.8 32.8 24.0 42.4
13 2.5 72 105.0 42.0 5 61.5 39.2 223 36.3
14 2.0 90 105.0 52.5 5 66.6 43.8 22.8 34.2
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Fig. 6 COD removal at HRT =45 min
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Table 2 Comparison of operation cost between

Fenton process and catalytic ozone oxidation

R/ Bt
T2 WiH . .
(Jt-m?) (JL-m™)
35% MEAIK 0.425
98% i 1 WV 4% 0.078
98% i iR 0.050
Fenton ¥ 30% ik 0.187 1.378
PAM 0.042
V5 RALHE (&K 80% ) 0.540
3% 0.056
WA 0.360
R
JUN HL B 0.256 0.740
Atk
WA 0.124

Fenton T. 2 Ui fe . MFE KK pH 2 2~4, 450
FeSO, , 1 &5 J5 Iii A Fenton J i #% 1, [7] B 4% in
H,0, 25 R 7T [, K B 22 A ZLEED
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4 pH % 8.0, I 4%/ PAM 2%k, Fenton T.25 3%
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