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Treating of Dyeing Wastewater with Catalytic Ozonation Technology
LI Guiju, LI Hongtao, XIA Xin, YANG Haowei, YUE Yue

(Tianjin Marine Environmental Protection and Restoration Technology Engineering Center, College of Marine and
Environmental Sciences, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In order to improve the removal efficiency of ozone catalytic oxidation technology, as well as to prolong the ser-
vice life of catalyst in advanced treatment of printing and dyeing wastewater, heterogeneous catalysts were prepared with a
mixing method to enhance the degradation of orange G in printing and dyeing wastewater by ozone catalytic oxidation, and
the parameters of initial pH, catalyst dosage, and ozone release rate were optimized. Results showed that the optimum proc-
ess parameters for ozonation catalytic of orange G wastewater were an initial pH of 6-7,reaction time of 60 min, catalyst
dosage of 300 g/L, and ozone release rate of 1.60 mg/(L-min). The effluent from the secondary clarifier of a printing and
dyeing mill was treated under the optimum conditions. After after 60 min treatment, the COD of the effluent was 58.7 mg/L,
and the removal rate of COD was 67.4% , which could meet the requirement of the national drainage standards for the first
level of B standard for industrial wastewater (GB 18918—2002) . The degradation of orange G by the ozone catalytic oxida-
tion could be well described with the first order reaction kinetic model. The changes of reaction rate constants corresponding
to pH, ozone dosage rate and the catalyst dosage were all well matched with the single-factor experiment.

Key words: orange G; catalytic ozonation; dyeing wastewater
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Tab.1 Main water quality indexes of experimental water

WiH COD/(mg-L™") jaiRis pH
B K 200 800 6~7
ENGLIEK 170 115 8~9
HERChR 60 30 6~9
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R EEWMA 1 PR, 7S 8O
NOP 10P-3-2 RIRLA AA A RGEFRIEHRISAH
FRAT]) | RN AE SR T R R
AR RO

&0

1 RERAN; 20 AUARETE; 30 REAEREE; 4. Bk
5—7. RARAWNGH; 8. RARETT
E1 RERMEEE

Fig. 1 Ozone reaction set-up diagram
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Fig. 2 Effect of different wastewater initial pH on the
removel rate of COD
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Fig. 3 Effect of different wastewater initial pH on the
removel rate of orange G
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Fig. 4 Effect of different ozone acceleration rate on the
removal rate of COD
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Fig. 5 Effect of different ozone acceleration rate on the
removal rate of orange G
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Fig. 6 Effect of different catalyst dosage on the removal
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Fig. 7 Effect of different catalyst dosage on the removal
rate of orange G
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Fig. 8 The first-order reaction kinetics under different
conditions
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Tab.2 The first-order reaction Kinetics constant under
different conditions

pH K/min™ R

3 0.029 0.966

5 0.034 0.996

6.5 0.035 0.975

9 0.030 0.986

11 0.029 0.984
RAAFGHE %/ (mg-L " min™") K/min™' R?

0.53 0.023 0.996

1.07 0.025 0.981

1.60 0.034 0.985

2.13 0.034 0.982

2.66 0.037 0.987
HALFIBOIN &/ (g L") K/min™' R

50 0.027 0.978

100 0.028 0.993

200 0.033 0.999

300 0.035 0.982

400 0.036 0.989
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Tab.3 Effluent quality of wastewater COD with different
treatment processes

5} il /min COD/(mg'L™)
o AR REMLEA
15 133.1 93.4
30 106.3 72.9
45 94.7 66.6
60 86.2 58.7
90 79.4 53.8
120 64.9 45.6
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Fig. 9 Effect of different treatment processes on the re-
moval of COD
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