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Application of Catalytic Ozonation System in Advanced Treatment of Organic Concentrated
Water by Membrane Method

YUAN Shaopeng “ , WU Nianpeng, CHEN Xiang, SHI Jie
( Betjing Origin Water Technology Co. , Lid. , Beijing 102206, China)

Abstract Eryuan WWTP has a treatment capacity of 1. 0x10" m’/d, and the main process is the " membrane bioreactor (MBR) -
nanofiltration" dual membrane process. The concentrated water generated by the nanofiltration system is treated by the ozone catalytic
oxidation treatment system and mixed with the nanofiltration water. The main indices of the mixed water meet the class Il (lake,
reservoir) standards in the national Environmental Quality Standards for Surface Water ( GB 3838—2002), and achieve zero
wastewater discharge. The ozone catalytic oxidation treatment system adopts a two-stage design with a treatment capacity of 1 000 m>/d.
The performance test of the ozone catalytic oxidation system after one year of operation with water shows that the overall treatment effect
is stable, the average mass concentration of chemical oxygen demand (COD,, ) after ozone catalytic oxidation treatment is reduced from
148. 39 mg/L to 75. 45 mg/L, and the power consumption is about 1. 85 kW+h/m®. The results show that the ozone catalytic oxidation
process is an effective process for advanced treatment of organic concentrated water by membrane method.

Keywords catalytic ozonation system wastewater zero discharge chemical oxygen demand ( COD. ) organic concentrated water

by membrane method  advanced treatment
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Tab. 1 Designed Influent and Effluent Quality
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Fig. 1

Process Flow of Eryuan WWTP after Upgrading and Construction
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Fig. 2 Flow of Catalytic Ozonation System

3.1 REXEHT
AT H LA AR A RGBT K B
1 000 m’/d, 43 2 DS R 50, BRR G 2 e SL A
RIS R e, B R B EE ol 3 2 2, B KBk
COD,, Jii i He & 70 mg/L, % 31 R & £ Lk il Ky
1.2 1.0, RERARGEMNFEETSEUER 2 PR,
x2 RAEERZZERITSH

Tab.2 Main Designed Parameters of Ozone Generation System
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Tab.3 Main Designed Parameters of Catalytic

Ozonation Tower
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Fig.3 Catalytic Ozonation Tower
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Tab.4 Average Monitoring Values of Main Indices in Each Process Section

WiH COD, BOD; BA TP TN
K/ (mg-L") 261. 99 128. 67 12.23 2.57 19.03
MBR H7K/(mg-L™") 26.98 3.12 0.92 0.27 8.87
K/ (mg- L) 13.49 1.05 0. 90 0.03 1.50
HPEA K/ (mg-1L7") 148. 39 127.73 1.10 2.43 75.20
Mgk 2 RAEMHK (mg- L") 75.45 11.55 0.50 0. 05 70. 35
ik K5 S UOKIR B G
3 . 19. 69 2.10 0.91 0. 03 8.39
RHK/ (mg-L7H)
FEFEIR S LR 92. 48% 98.37% 92.56% 98. 83% 55.94%
4 PEEIRK BSR4, 5 REMEE L KT R

Fig.4  Fluorescence Spectrum Test Results of

NF Membrane Concentrated Water
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Fig. 5 Fluorescence Spectrum Test Results

of Catalytic Ozonation Effluent
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Tab.5 Results of Catalytic Ozonation System
T H 5H 6 H 7H 8 A 9 H 10 A A
H 2tk i/m’ 3.06x10"  3.07x10*  3.08x10*  3.08x10* 3.05%10* 3.06x10* 3.06x10*
H -5 K i/ m? 987. 10 1023.33  993.55 993. 55 1016.67 987. 10 1 000. 22
FY1iE4THE S/ kPa 87.94 87. 69 87.75 87. 80 88. 12 88. 61 87.99
kK COD, RIS/ (mg-17") 149. 11 147. 63 147.52 147. 34 147. 87 150. 87 148. 39
45K COD, R/ (mg-17") 75.57 75. 49 75. 46 75.35 75. 24 75. 60 75.45
LB COD., FRHkIE/ (mg-L™") 73.54 72. 14 72.06 71.99 72.63 75.27 72.94
F¥ COD, FBRFE 49.32% 48.87% 48.85% 48. 86% 49. 12% 49. 89% 49.15%
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