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Application of Ozone-based Advanced Ozonation in Upgrading and
Reconstruction of Wastewater Treatment Plants
ZHOU Ji-chang, QIAO Ya-qi
(Zhengzhou Zhengdong New District Water Affairs Co. Ltd., Zhengzhou 450000, China)

Abstract: A pilot-scale study was conducted in a wastewater treatment plant in Zhengzhou City to
investigate the effectiveness of ozone-based advanced oxidation technology in the upgrading and
reconstruction of tailwater treatment in urban wastewater treatment plants. The influent was the effluent of
the filter in the plant. Three treatment processes—ozone contact oxidation, heterogeneous ozone catalytic
oxidation, and homogeneous ozone catalytic oxidation—were sequentially implemented. The treatment
efficiencies under various operational conditions and parameter settings were analyzed and compared. The
0,/COD ratio required for the ozone contact oxidation process ranged from 2.67 to 6.02. However, as the
influent COD decreased, the efficiency of organic degradation via ozone contact oxidation diminished. The
0,/COD ratio required for the heterogeneous ozone catalytic oxidation process was approximately 1.2. The
optimal reaction performance was achieved under a reaction time of 30 minutes and a catalyst filling rate
of 10%. In comparison, the homogeneous ozone catalytic oxidation process required a higher 0,/COD
ratio, ranging from approximately 1.5 to 1.6, and achieved the optimal performance with a reaction time of

45 minutes.
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w7 KR N T B = 4 75 K A BT 48 A s 10
H#giktr, it 6 ~H (B A—8 AH). WH T2
5 A 1Ak 3 + B ST AL it + Bardenpho A 47 52 1 3 +
IO+ UR BB RSN 2+ e T T bV TR
U b+ L AR ko + 3 2 L 308 K R HZT VAR
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Fig.1 Process diagram of heterogeneous ozone catalytic

oxidation system
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Fig.2 Flow diagram of homogeneous ozone catalytic

oxidation
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Fig.3 Results of ozone contact oxidation
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Fig.4 Results of heterogeneous ozone catalytic oxidation
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Fig.5 Results of homogeneous ozone catalytic oxidation
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Fig.6 Comparison of effect between ozone contact
oxidation and advanced catalytic oxidation

HH 181 6 R, > B 5L 40 /K COD MR FE oy 15~
20 mg/L T}, 7K COD ¥ B % %8 10~13 mg/L, 0,/COD
{H 4 2. 25~5. 32, ¥J{H A 3. 845 4@ A fb A ALtk K
COD ¢ & 2y 15~18 mg/L I}, Hi 7k COD ¥k J&F Al f& &=
6~7 mg/L, 0,/COD {H Jy 1. 87~2. 14, ¥J{H 1 1. 96, 2
h R il 4 Ak 0/CODAE Y 50%

T DA e A AR AT A, SR R AR A fi 4R Ak B
G AL AL 3 P SE B K COD<15 mg/L 9 H
ok B i AL T2, irife SRR BT
BEL R J5 5 0 2 48 38 A7 2 A &, (U A I o s 4%
TR T AR AR m UL e T2,
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W BETAR, T LARESR O, 50 F LI LR AP .
TRAAH i T2 5 m Pk A A T 285 Ll 24
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BESOIN
2.4.2 R AL E AL S AR A R A AE AL AL

PRIFBLEARIN L N 8 mg/L A5 B B[] 45 min,
YRR 5 A YRR 5L AU A AR A A RICR X L T 8] 7 i
o LA, M HEIK COD MR JE A 11~15 mg/L B, ¥4
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Fig.7 Comparison of effect between homogeneous and

heterogeneous ozone catalytic oxidation

H1 T R AR AR TR A, 7 3 A 8] W7 (8 155
DU A5 A AUk 2 AR e, e s I s . H
IR NIE RGBT R LR AR D
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$e TR 20x10° mYd THE, SRS R
VPSA il S FIHAE, 45 % ] VPSA il % (750 m*/h) , Fif
A B2 Ry 1 900 J7 JT , THEL Y [ A [ 47
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Tab.l Operating costs of different treatment

processes

I H SUER A AL RAAE A
0,/CODH 3 4 5 2 1.5
O, it /(kg'h™) | 500 | 667 834 | 333 | 250
WE M/ (b)) | 500 | 6.67 | 834 | 333 | 2.50
FHEE/(KW-h) |96 000{128 064|160 128|63 936 (48 000
HAE(KW-h-m™) | 0.48 | 0.64 | 0.80 | 0.32 | 0.24
HLAEMA/ (T m™) | 0.288 | 0.384 | 0.480 | 0.192 | 0.144
HAWA/OOE-m™) | 054 | 072 | 090 | 036 | 0.27
7K A% /78 0.828 | 1.104 | 1.380 | 0.552 | 0.414
BATWANJT 6] 16.56 | 22.08 | 27.60 | 11.04 | 8.28

3 &

FRAEMMAA T B A s T2
VS A SR A A AR A TS 2] il i iz o TS0k
PEFRIELR . Ho, A AL T2 0,/COD
B0 2. 67~6. 02, {HBE/K COD #e J& AR , 3R 442 i 4R
TN R A A AL 5 AR 2040 SL AU A I T 2
Oy/COD{EZY 1. 2, 76 W B[] 2R 30 min Ak 7135
FEHN 10% MY 551 T HAT e B Ab BEALCR s YA R
AU AL T 2 T 0/CODEZ) M 1. 5~1. 6, J
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