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Multi-Mode Switching Operation of Upgrading Standard for Total Nitrogen Removal in WWTP
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(1. Suzhou Industrial Park Qingyuan Huayan Water Services Co. , Lid. , Suzhou 215021, China;
2. School of Environment and Architecture , University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract To address the problem that Suzhou Industrial Park ‘s total nitrogen ( TN) index for the Second Sewage Treatment is not
consistently up to new standard, and multi-mode switching AAO process is adopted. Through the combination of different modes, such
as multi-point distribution of influent, inverted internal reflux, extension of hydraulic retention time (HRT) in anoxic section, positive
and inverted, the anaerobic anoxic aerobic process system was adjusted according to the seasonal changes. In order to optimize carbon
source distribution and achieve the control target of TN concentration < 10 mg/L, a convenient and efficient denitrification process
operation mode was found to improve denitrification effect. Experimental results showed that the combination of influent exceeding
primary sedimentation tank, prolonging HRT in anoxic section and optimizing carbon source distribution could better improve the
nitrogen removal effect of process.
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Tab.1 Designed Water Quality Indices of Influent and Effluent

WiH COD.,/(mg-L™")  BODs/(mg-L™") SS/(mg-L7") BA/(mg-L7") TN/ (mg-L™") TP/ (mg-L™")
K 450 200 200 35 45 6.5
Hk 30 6 10 1.5(3) 10 0.3

T AR S AMIE AR IR > 12 C PR RIARTR , 55 WEUE K IR < 12 C i il bR

HARGIR . MLSS &8 2.5~3.5 o/L; 15 R UK L
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Tab.2 Average Water Quality Indices of Influent and Effluent

i H COD.,/(mg-L™")  BODs/(mg-L™") SS/(mg-L7") BA/(mg-L7") TN/ (mg-L™") TP/ (mg-L™")
-3k 356 150 185 31 42 4.5
S K 21 3.5 0.7 8.9 0.17

T2 Wt 2 AR RN B REAS 4y 2 A RN
TR I M IR A XA R B 2 700 m®, HRT
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Fig. 1 Flow Chart of WWTP Process
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Fig.2  Schematic Diagram of Influent and Internal

Return Gate Position
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Tab.3 Proportion of NOJ in Effluent TN

IKBdE bR 1 2 3 5 6 7 8 9
ik TN/ (mg-L7™") 11.5 12.9 10.6 10.2 9.9 11.7 10.5 11.1 10.9
7k NO3/(mg-L™") 9.51 10. 50 10. 40 8.30 8. 64 9.76 9.53 9.85 9.92
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Fig.3 Process Flow Chart of AAO with Multi-Point
Influent in Upright Position
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Fig.4 Changes of TN and NO5 in AAO Process
with Multi-Point Influent
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Fig.5 Flow Chart of Inverted Internal Reflux in AAO Process
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Fig. 6 Changes of TN and NOj in Inverted
Internal Reflux of AAO Process
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Fig. 7 Changes of TN and NOj in AAO Process with
Inverted Internal Reflux and Multi-Point Influent
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Fig. 8 Process Flow Chart of Extended Anoxic Process
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Fig.9 Changes of TN and NOj in
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Tab.4 Comparison of Operating Parameters, Costs and Treatment Effect of Different Processes
iH MLSS/(mg-L™") r R SV3 BAT AR TN Z3BRACR
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