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Optimization of Phosphorus and Nitrogen Removal Process with Low Organic
Pollutant Concentration
ZHOU Ya-liang, ZHOU Zan-min, YU Zhi-da, LI Lin, GUO Jun-xi
(Zhuhai Urban Drainage Co. Ltd., Zhuhai 519000, China)

Abstract:  After upgrading, the discharge limits of total nitrogen and phosphorus were reduced
from 20 mg/L, and 1 mg/L to 15 mg/l. and 0.5 mg/L, respectively, in a municipal wastewater treatment
plant (WWTP) in South China. In the rainy season, the low influent organic concentration (BOD; is 50-60
mg/L) and the fluctuation of BOD,/TN ratio below 4 in 80% cases result in the lack of carbon source in the
process of biological nitrogen removal and the greater pressure of effluent total nitrogen to meet the
standard. By whole process analysis according to the research result and practice, the process operation
mode is changed from the improved A’/O oxidation ditch to AO mode flexibly. At the same time, by
monitoring influent and effluent orthophosphate concentration timely and adjusting the dosage of PAC
reasonably, when the influent BODJ/TN ratio is at 2-3 analogously, the total effluent nitrogen
concentration decreased by about 36%, and the total phosphorus was stably controlled below 0.3 mg/L.
The control effect is good and stable, thus the annual carbon source cost is saved by about 2.70 million
yuan/a.
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Fig.1 Comparison of two test results of sludge
nitrification ratio
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Tab.1 Parameters of two sludge nitrification rate
test

b R/ MLSS/
. = S MLV SS/ MLVSS/
WH |2 |(mgNO, =N | | (mg-
[&]/min |(mg- L") MLSS

g'VSS-h™) L

2235  0.424 60 | 5275 [10785| 0.49
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Fig.2 Test results of sludge denitrification rate
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Tab.2 Parameters of denitrification rate test
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test
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Fig.3 Results of sludge denitrification potential test
3.2.3 JRAEREREH %

PR AR Tl 58 RS WA v g 0 3 46 2R 4 3] L I
4.4,
0.45
0.40
0.35
0.30
0.25
020
0.15 %

0.10
0.05

0

y=0.252 9x+0.150 7
R*=0.961 1

0.1 02 03 04 05 0.6 07 08 09 1.0
5[] /h
a. 15 U RERE LA 3L
3.28
3.26
3.24
3.22
3.20
3.18
3.16
3.14 )
3127
3.10 ¢
3.08

.«
3 ° .

.

.« .-

7 y=0.154 3x+3.112 9
R*=0916 5

K/(mg-L™")

=

%

1w

0 0.1 02 03 04 05 06 0.7 08 09 1.0
(i) /h
b. 15 IR 1 It
B4 5iREE RIS IS R
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Tab.4 Parameters of sludge phosphorus release

rate test
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sedimentation tanks
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Fig.6 Change of nitrate in anoxic tank by adding influent
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and after process optimization
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process optimization
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