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Fig. 1 Schematic diagram of a municipal wastewater treatment plant in Shenzhen
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ALK T4 A R B AR HE T kD) COD R E S MR # ik ; BOD, RHM B SHMIL; TN R
FHBE 328 R B T M 25 A0 43 6O BE s NHG-N R AN IR0 D06 e s TP R SH IR 82 70 6O vk
SS K UENE YL ; DO Fl Eh 2R M 7 DO AXFIA 7 Eh A 5E o b3R5 A5 B A K 4 AR ) 28 /0> —
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K BT 2018 4F 1—12 H MK KSR AgE . koK BT in sk 1 fEk 2 i . 2018 4F Y457
YK BN 155710 m*; A4 3E7K COD 4 200.47 mg-L™'; 4 F#4EK BOD, & 64.53 mg-L™'; 4E3f
¥k K NH-N 4 16.83 mg-L™'; 4EFH3E/K TN h 242 mg-L™'; 4K TP 4 3.68 mg-L™!, 4 4F
B KK I sh A K, FEKFBKER K. #iKZFEHEK COD, BODy, NH;-N, TN Fl TP ¥ &
K. AEFH#EK BOD/COD 4 0.32, 7k ZE BOD/COD fhiff, # A= fbik—k; 4F-FH53E Kk BOD/TN
267, FIKZE BODSTIN A%, WA RTAT, FEAANHIM MR ; 4 -F ¥ 3k K BODy/TP
17.54, F7KZE BODJ/TN fflk, AWIBRmEaCR —M, 705 B A2 bR i nm SR i R o

2018 4FAREF- 24 7K COD iy 16.43 mg-L™'; 4F-F-2J i /K BOD, Jy 2.50 mg-L™'; 4F-F- 2 i /K NH;-N
7 0.40 mg- L'y A K TN 4 10.56 mg-L™'s AFSF3 7K TP R 0.25 mg- L' 4% /K 35 A5 45 1k 3|
— % Abrif, COD. BOD;. NH;-N. TN Al TP 2 fRr % 53 5l 24 91.80% . 96.12%. 97.62%. 56.36%
M193.21%., WA, % T2 % COD. BOD,. NH;-N 1 TP {25 RO W, [HXF TN 89 25 B 8UR:
B, AR R A ],
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Table 1 Wastewater inflow and pollutant concentration in the municipal wastewater treatment plant
from January to December, 2018

Ay AKE/(10°m’) COD/(mg'L"') BODy(mgL') NH'-N/(mgL') TN/(mgL') TP/(mgL') BOD/COD BODJTN BOD,/TP

1 10.62 308.5 111.1 19.3
2 8.90 287.6 94.9 17.6
3 11.34 3383 109.4 20
4 11.42 228.2 78.1 20.9
5 13.32 216.1 72.6 16.5
6 20.02 131.4 46.2 23.1
7 22.16 155.7 453 12.4
8 20.09 136.2 33.6 10.1
9 18.24 104.9 25.9 10.9
10 16.52 178.4 56.1 17.1
11 16.63 167.2 47.2 16.7
12 17.54 153.1 54 17.3

28.3
25.7
29.2
29.9
27.1
31.5
19.2
15.9
14.2
21.7
234
243

4.59
4.18

3.39
2.78

0.36
0.33
0.32
0.34
0.34
0.35
0.29
0.25
0.25
0.31
0.28
0.35

3.93
3.69
3.74
2.61
2.67
1.46
2.35
2.11
1.82
2.58
2.01
222

24.20
22.70
18.80
15.28
17.37
16.15
13.85
12.63
16.09
14.92
13.92
19.42

22 TZHHBREAKRBMESENHES R

oA TR A BRI, XK
F AL T S AR HEAT T A I W 5 R
T AR A B DO N 0.1 mgL', EhH
—265mV; HA B DO & 0.4 mg-L™', Eh H-105
mV; %% Bt DO 3.5 mg'L™', Eh N 68 mV.,
AW g R B S 100%, A6 IR A 50%,
TR A BUR TR B AR M BE MLSS 4 4 348 mg L', iR
B R MBI A B MLVSS S 1261 mg-L™,
75 R AR TS B0 SVI 2 21 mL-g', Y@ SRT Wy
1578 d, A ML 11 15 % (UL BOD; it )y 0.024
kg (kg-d) (LA MLSS T1)(f #L 1t fif 2 F/M $5 5o
{67 T Sk TR VR T [T A R B A A7 B[] R 7
Z A VLY ). YRR TS e vk B I An
B2 FioR o KR4 ML 7E DR A8 B A i 4R B
bR, DRA BRI A BT A LAY 25 B 4501
H 60.67% 1 18.20%, FF 44 Bt AR b /DN

®2 2018 F1—12 ARKBUSKT HKKER
Table 2  Analysis of effluent quality in the

municipal wastewater treatment plant from

January to December, 2018 mg- L
Hy COD BOD NH,"-N TN TP
1 21.73 3.50 0.68 12.60 0.33
2 17.19 3.51 0.63 11.83 0.29
3 19.33 2.83 0.46 12.91 0.34
4 19.90 2.52 0.54 11.82 0.27
5 15.44 2.31 0.36 12.00 0.26
6 13.41 2.33 1.00 14.90 0.17
7 14.28 2.18 0.14 7.27 0.21
8 14.42 2.03 0.20 6.37 0.20
9 13.84 2.19 0.17 6.32 0.14
10 17.51 2.13 0.16 9.30 0.26
11 15.62 2.32 0.27 11.10 0.25
12 14.45 2.18 0.23 10.27 0.28

FAE Y PR, DR A 40 A A At R O3 B B A DL 5 B, DA B L B4R
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TR A b G S X B 1) S PR R X BRI AR R G R A TR R RO 0 R R, T B Bh Ik R bRk T
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Fig. 2 Change of pollutant concentrations along Fig.3  BODy/TP and PAFC dosing concentration in the
treatment stream municipal wastewater treatment plant from January to

December, 2018
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Fig. 4 Biological phase micrograph
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Abstract In order to investigate the performance of A/A/O micro-aeration oxidation ditch process on deep
nitrogen and phosphorus removal, based on the long-term monitoring data of a municipal wastewater treatment
plant in Shenzhen, the concentration of influent pollutants, the performance of nitrogen and phosphorus removal
along the A/A/O, and the biological phase were analyzed. The results showed the general biochemical properties
for the influent, and feasible biological nitrogen removal effect, while the limited biological phosphorus removal
effect. This indicated that the chemical phosphorus removal was needed to enhance the phosphorus removal
effect. There are negative correlation between concentration of PAFC dosage and the BOD,/TP of influent. The
ammonia oxidation rate and nitrite oxidation rate of the microorganisms in the aerobic section of A/A/O could
meet the normal progress of the nitrification reaction. However, the low denitrification rate in the anoxic section
of A/A/O was a limiting factor for biological denitrification. The denitrification rate of the microorganism could
be enhanced by reducing the internal return DO and increasing alkalinity in this anoxic section. There were a
large number of epistylis, vorticellas, aspidiscas and rotifers in the biological pool, and lots of bacterial micelles
at the mature stage with compact strucuture. The removal rates of TP and SS by deep treatment process could
reach 60.3% and 33.71%, respectively. Through the material balance analysis, the assimilated nitrogen content
and denitrified nitrogen content accounted for 43% and 57%, respectively. The percent of phosphorus removed
by microbial uptake and adsorption was 49.06%, and the percent of phosphorus formed as chemical precipitate
of phosphorus and PAFC was 50.94%. The case provides ideas for deep nitrogen and phosphorus removal in
municipal wastewater treatment plant, and provides reference for improving effluent water quality standards.

Keywords municipal wastewater treatment; A/A/O micro-aeration oxidation ditch process; nitrogen and

phosphorus removal; biological phase; mass balance
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