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Abstract: To address the issues of high effluent total nitrogen(TN) fluctuations and excessive
carbon source dosages in a large-scale reclaimed water plant, a customized precision nitrogen removal
system was developed. This system comprises two main components: precise control of carbon source
dosing and automated internal reflux control, both aimed at optimizing the biological nitrogen removal
process. Operational results demonstrated that, despite a 11.7% increase in treated water volume and a
15.2% rise in fluctuations compared to the same period in 2022, the system achieved stable TN effluent
concentrations. The TN removal rate increased by 3.7%, while the standard deviation of TN removal rates
decreased by 55.2%. Additionally, the coefficient of variation(CV) for nitrate nitrogen concentration in the
secondary sedimentation tank decreased by 35.8%, and the CV for total effluent TN concentration
decreased by 35.7%. The system also reduced sodium acetate consumption per unit of water by 12.6% and

lowered the overall plant’ s COD consumption for TN removal by 22.8%. In summary, the precision
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nitrogen removal system effectively ensures stable TN removal efficiency and effluent quality while

significantly reducing carbon source agent usage. This system provides a robust technical solution for

building green and low-carbon benchmark water reclamation facilities.
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Fig.1 Process flow diagram of the reclaimed water plant
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Fig.2 Variation curve of inflow and influent quality for 24 h

Horp, HEK KB R 6 173.4~13 246. 6 Lis, F- 14
{8 2 (9 739.5+1 939.8) Lis; iff 7K COD Jy 164. 3~
480. 4 mg/L, *F-¥{H J (272. 9+61.9) mg/L; i 7K
AN 36. 1~64. 6 mg/L, F-FI{E K (46. 20+6. 19) mg/L,
H UL AT UL, i) #E7K K & M i oK COD VTN 3% Ak &
IR

kKK & KoK B sh ok, S BN TR 45 2
P g A O DR IE A P SRR A
il 3 R B Ak B SR 7 K, B A K KoK BTN

FaE SR IR 2590 B R A B — R 8 g,
Lz Hi S @R N R R 5, FEH S
il HH K UM B AR e e TR S B Y A B TR T AR Y
ROR
2 WAERRAAEER
2.1 HMEEREEKER

KRR Gl R 8 R R K
AL WA s S A R s S RN
G5 A 32 A B YA s o B o T g A o R
53 5 K B AE LR W A 3T, B 5 % 1 R G s
T oK AR MDA W D A e B A B A
P V£ AT T S P R K A R WA 24
RN RS R Th A . 45 b R EIR A R Gk
TA Y RMLEL, FF &AM AR 45 i K P [l 3
il P 25 A B 38 2o R SE A O BUR AR 5, o Bl
FEEA 0T MR 1 38 R B9k o M A5 o A VR 43 i
T K P D A, - Sk PID 458 1 S B0 n 24 5 K Py [m]
AR H SR

ARG A 3 R

B3 WBHEBERRETE

Fig.3 Precise nitrogen removal system diagram
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Fig.4 Comparison of treated water quantity before and

after operation of precise nitrogen removal system
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Tab.1 Stability comparison of effluent index before

and after operation of precise nitrogen removal

system
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Fig.5 Stability comparison of effluent quality before and

after operation of precise nitrogen removal system
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