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Abstract: The phenomenon of waterfall reoxygenation is common in Chinese wastewater treatment
plants (WWTPs), which leads to ineffective loss of carbon source and high nitrogen removal cost. Thus
reducing and eliminating waterfall reoxygenation is concerned. According to the needs of efficient nitrogen
removal and operation cost saving in a WWTP of Minjiang River basin in Sichuan Province, the waterfall
reoxygenation control project with liquid-level as the core was carried out based on the investigating the
characteristics of the secondary sedimentation tank, the intermediate pump station and the high-efficiency
sedimentation tank. The results showed that the influent DO concentration of the deep denitrification bed
filter process was decreased by about 4.4 mg/L,, the utilization rate of added carbon source was decreased
by 26%, the cost of carbon was reduced by about 0.078 yuan/m’, and the annual saving was over 280 000
yuan. The renovation can provide guiding significance for the similar municipal WWTPs in reducing cost

as well as efficient and economic nitrogen removal.

Key words: nitrogen removal;  waterfall reoxygenation;  deep denitrification bed filter;

composite carbon source; utilization of carbon source

WIEIEE: fRAEER E-mail: 897668658@qq.com

« 05 .



%40 B %20

OE 4 K HE oK

www. cnww1985. com

R ik BT ) A MR VL 1 VLR BOK T G W HE ik
FrifE) (DB 51/2311—2016) X COD . BOD, ., % & . &
RS HE O B ™ AR R, IO 48 IR VT VBT
IR LA TR S K AT AT T AR AR e, H AR
& BLIE T KRR Tk 8 17 7 5K 9 4 1k i /B
AR AL GEAR AR 1) A 045 ARAT 2 4 T 7K 2
P ETRE s DR AR R D Tt EL A A g 1) B SRR
T IEPERE , O AP bn e h iz i, HAESE
Friztyrf, RS o348 S oK 2 48 B0k A RO ik
TR PR T Y 1) 75 7K I i A TR R 2650 v DA T S5 i e L
B R R S RS AR HE L, T K A BT AL
TRT BV ) o8 FH A, DA A ¥ 7K Ak B AR SR RN
T R e B AR 2B Ak s i, £ s2 15 K AL B
EE A E

PAVO )48 W 300 3 5 A5 K AR BT A, 43
BT i5 7K A B2 48 oK 52 4R X, I 2R A7 4 X6 P
18, LABEARR DO X S A TR PR 10 i ot 28038 B 1) 5 il
1 ITAEBL
1.1 £&TE

TZIRAE TS K AL T B AR B 1}10° m/d,
Pebn)a T 20mAR WL 1, Horp RO AL R R B It 1
% I DE NORA TETRA® Denite® £ 4t , “F 1 K. ~F 4
23.0 mx18. 0 m,H=7. 0 m,$% M 1. 0x10* m*/d & it1&
LAy AR AR IR TR 20. 0 m?, ENBE A B
17, 2 I EA T 3R RN S e

R :
‘ m | [ wem
oL 2 || i

n
¥

i 4
i "
JIS Pl
2

15U

A4

[ ] ssvemekrn ooz
E1 Ska4EIZRE

Fig.1 Flow chart of wastewater treatment process
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Tab.1 Design influent and effluent quality
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Tab.2 Removal effect of carbon and nitrogen by

A*O process

Tt H COD BOD, | NH,-N TN
PEK/mg-L7") | 1842 84.3 28.4 31.2
H7K (mg-L™) 10.4 0.5 0.1 12.2

EBREEI% 94.4 99.4 99.6 60.9
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Fig.2 Change of dissolved oxygen at various places before

reconstruction
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Fig.3 Water level variation from secondary sedimentation
tank to intermediate lift pump station before and after

reconstruction
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Fig.4 Water level of the high-efficiency sedimentation

tank before and after reconstruction
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Tab.3 Main parameters of liquid composite carbon

sources
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Fig.5 Changes of COD and TN concentration in the deep
denitrification bed filter process before and after

reconstruction
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Tab.4 Consumption calculation of composite carbon

source before and after reconstruction
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