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Pilot-scale Test on First Grade A Upgrading and Reconstruction of a

Wastewater Treatment Plant in a Chemical Industrial Park in Ningbo City

YAO Tong, YU Hua-dong, ZHENG Yuan-wu, WU Yu-hua, ZHOU Jie, ZHOU Jun-jie
( Zhejiang Hi-Tech Environmental Technology Co. Ltd., Hangzhou 310000, China)

Abstract: In order to make COD and TN in the effluent meeting first grade A criteria specified in
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant ( GB 18918 - 2002 ), a
wastewater treatment plant in a chemical industrial park in Ningbo City was upgraded by using a
combined process of denitrification biofilter and ozone catalytic oxidation. The pilot-scale test with
treatment capacity of 0. 1 —0.3 m’/h was carried out to optimize the operational parameters. When
filtration velocity was 2 — 4 m/h and C/N ratio was 5 — 6, the removal efficiency of TN in the
denitrification biofilter could reach more than 85% . When dosage of ozone was 65 mg/L, and gas-liquid
ratio was 1.5 : 1, COD removal efficiency of the ozone catalytic oxidation process was the best, which
could be stably decreased from 117 mg/L to less than 40 mg/I.. COD and TN in the effluent of the
combined process were always no more than 40 mg/L and 5 mg/L, respectively, which all met the first
grade A discharge standard.
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Tab. 1 Effluent quality of secondary sedimentation tank
S COD/ NH, — N/ TN/ NO; -N/ TP/ SS/ HL 5%/
N (mg- L") (mg- L") (mg- L") (mg- L") (mg- L") (mg- L") (p,S-cm_])
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Fig. 1 Process flow chart of pilot-scale test
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Tab.2 TN removal efficiency under different filtration velocity

and C/N ratio %

i H C/N=4 | C/N=5 | C/N=6| C/N=7
JEE K 2 m/h| 82.7 89.2 92.5 93.1
JEH K 4 m/h| 79.2 85.6 93.7 94.5
JETH Ol 8 m/h|  55.2 68. 4 74.7 83.1
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Tab.3  Effect of ozone dosage on COD removal
ek coD/ ks | . | st [k con/
(mg- L") (L-h"1) IR (mm e L) s o L)
117 300 1.5:1 35 78
117 200 1.5:1 55 56
117 150 1.5:1 65 34
117 100 1.5:1 100 29

AL, RNy 35 mg/L i, &K COD
N 117 mg/L [ 35 78 mg/Lo B SAABNEAY

K E 65 mg/L [, COD A% 34 mg/L, i & —
P A HERbRE
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Tab.4  Effect of gas-liquid ratio on COD removal

ok con/ kit |, | st |k con/
(oo L) (Lob ) | W G L) (e
117 150 0.5:1 65 70
117 150 1:1 65 37
117 150 1.5:1 65 34
117 150 2:1 65 44
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Fig.3 Removal effect of pollutants by continuous operation

of combined process
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