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Operation Practice of A’O Process in a Municipal Sewage Treatment Plant
in Winter

ZHANG Jun

(Suzhou Drainage Company Limited , Suzhou 215006, China)
Abstract: The A’O process is applied in the bio-pool constructed in the fourth phase of a munici-
pal sewage treatment plant in Suzhou. The first level A criteria in Discharge Standard of Pollutants for
Municipal Wastewater Treatment Plant( GB 18918 —2002) should be implemented. When the water tem-
perature was lower than 12 “C in winter, the total nitrogen removal effect was not satisfactory. By adjus-
ting the DO at the end of aeration tank, reflux ratio, multi-point water intake, and internal recirculation
point, it has achieved a good nitrogen and phosphorus removal effect, and the effluent has met the dis-

charge standard.
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Fig. 1 Flow chart of traditional A*O process and inverted
A”0 process
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Tab. 1 Design influent and effluent quality
i H COD |BODs| SS | TN | NH; =N | TP
K/ (mg - L™')[ 360 | 180 | 250 | 50 35 5.0
K/ (mg - L7")| 50 | 10 | 10 | 15 5(8) 0.5
FEBRFE/ % 86.1(94.4196.070.085.7(77.1){90.0

1.2 FEZENHFMRZITSH

O  wvLih

WL A - =X, DUTE X P T R 36. 65
mx8.0m, I/KIERN3.0m,1 B2 4, B4 H#
3.0 x10* m’/d s 4T, i3 250 m’/h, Hh
R51:36.65 mx8.0 mx3.5 m(1 J8t2 24,2 Bajh),
BT RER A 5. 54 m*/(m® - h) &3
R FATH 4.26 m*/(m” - h), KN 16. 1
mm/s, H7KHEGUA A 3.0 L/ (s - m) | &y Wi 1 45 B
IFE R 0.63 h, {5 #E 3 000 ke/d, {50 & KFH
97.0% ,BOD, £[E% K 10% ,SS EFE%E K 20% , TN
EBRFER2.5% , TP LFRFNE,

@ AR

AW RONE I 3R 2 41, B B R 45 360
m’ AR 15 R ARG, Sk 204K M A BT
3L ) 75 7K -5 T A £ 1 e 28] [ 3 2 3 1 [l 3t v
Pe—IFE A B, 55 1 ~2 Wi IR B, 5 3 ~5
oA kAR B, BRI E 8 KBRS 2R 16 /5
Bl 14 5 10.0 kW,2 5 2.5 kW, 38 i W% K4
FEART L N T5 K 30, kS TE VR DR, 47 AR B IS
Yo LR A SR AR LR < 7 =X, ik
A AR A T R B AU TR IR AR Tt R TR 2
BRI PR R A7 ) R A ] L R AR
fX. AW E B KR E3 G &)W

B (6 &), AER & 1 250 m*/h, 7 H 35
kPa 3 15 B E S5 — R AR AR A ] A P [l 3 2
T8 RN T U8 ik B B . N IR A
ZAb KA, DMET A SOV 5t A/ A/ 0 #iE
DI “ {8 B — KA — 1 FOIR S8 17 o
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VU 3358 XUBIL 5 TG £ BP0 i S 0 P 5 B RUATL
36,2 114, KA &R 135 m’/min, TZ K 240 kW,
M s 45 H 7E 80 db AR

@ ¥l

YRS, AR R 1625 m*/h (32
ZH) AR R 42 m x 8.6 m x4.0 m( 44 4
), BRTRIER AR 1,12 m*/(m® - h) it
- FE A 0.86 m’/(m® - h) | IS Y I E]
355 h, K FIHE N 3. 28 mm/s, WK HE 5 06 17 i
F1.56 L/(s » m) (38K 290 m) , FH3k &R 1. 20
L/ (s »m), BRATIIMIE 4 GRS, AT LIS
T TR o 8 A T ARCKE TR TR A8 T U
Ve, B HL Bl HEVE 1K U < b i 75 e HE A HE TR A
HEVEAE B A HEVIL & He AT5 IR, ok A 4L — it
R TS5 U R 3l e WK Al SR AR T A
RO, S EAMNERISURIE S (4 1 ER),
[ %k 100% ~ 150% , B %2 i 55 4 938 m’/h, 1%
4 50 kPa,

Tl 4 5 U838 1 WK B O T K B B LR
FIARTGIREILS G2 A1 #) AR RN 120 m’/
h, 1% %4 90 kPa,
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T ~2 M RAEE, 5 3 ~ 5 A% BB, 5
6 ~ 15 & A B, #EK RN 1A% 100% 15 B2
SMEIRE LR 75% , N IRLR R 160% K 2RIz TR,
IS G IR Y Rk BN BT R &R SR
LA, U HAEKE <12 CH, BRI A
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2L AR AT O A SN A o i S R R S T
PEVG U A T S A 280 2 , & BLER 4 90 min
W, HEAL R ATE 0. 016 mg/ (g - min) , e KAl

- 115 -



#3345 %18

P OE 2 K BE K

www. watergasheat. com

AL# 2 A 0. 028 mg/ (g - min) ,if_@/]\?{?iﬂz%m
WY 0.218 mg/ (g » min) o BRAERFMEZE
PRI hy S AR 5 AIR, B 0 25 A R
3 AEH®
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ko SR E AT T80 I 1 U 0 52 8 I s il Ak 38 232 [
AL I A R B DO K G I RS FE AT AN B AR
311 PRI EL i %%

fiF IR £k i A [ s s 3 e 48 X R A Ak, 58 4
AR Q) W N O RU IS NI S 8 o g o N T
o RN <1 B ot 7 I E 1R ) 5= R -
J5 1 B Hn Y B0 EE , i 160% $ETH 2 200% , %%
Je BRI T K, —J7 2 R K s DO
1, SR B i e A B S A2 B — s 52, 75— 7
T D) AT RESE B IR AN JE , BRI IR o, {H s Al A7k
AT ARG B T
3.1.2 MK M

PO T 2B SR s DO A8, il o BRI, T i
DO B RAN RE T E A S SR 2, 58 T8 M 4 L T
WA HRT, F3 80, i AR W) A i S Btk AR
SABII 2 B 255K DO, XA | DO LB
MR A Z — o A S DO %5y, 38 4 A 18]35 18 i
B B4R B2 A B AR BV A EUK AR T, 2 00
AR NS ER [F) I A7 7 T i S B, S Ak A T
DPEAEHEAT A A NE W, PRI SR A 52 Bl . %)
R A U ST B ORI 13 ~ 15 M AE Wit SO TT
Ja B 2R /N K P 9 ~ 12 k8 SCE TR
JE AT —2F B i 6 ~ 8 A S TT A B2 ih
—2P PRy T Gl R T S B R 11 ~ 15
R BRSO FRAR , $5 A i DO 451 7E 0. 2 mg/L
PR
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AR ) BEIEFIBR I, S S A A BSOS TR 54T, A
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1] 100% 243K 917 30% JF 3 o 76 #b Fe b IR
4 RIS 3 e AP 7 s 480 B 9 DO, 2 4L 5K o 4R I

VFA [T et 2 2.3 3 7090 o I B i 19 %0
%ED
&2 FAERIERR

Tab.2 Indexes before adjustment mg - L™
H #R S, L5# R NH, -N| TN | TP
MLSS | DO | MLSS | DO
2017 -01 -27|5 110 |0.58|4 010 |5.65| 0.79 |15.8|1.65
2017 - 01 —28|4 980 |1.50|3 860 [4.05| 2.42 |14.0(0.67
2017 —01 —29|5 980 |0. 12| 3 940 |8.03| 0.23 |12.8/|0.46
2017 - 01 -30/4 950 |0.26|3 840 (6.26| 1.32 |12.7(0.37
2017 -01 -31/4 720 |0.34|3 650 [4.85| 0.62 |12.2/0.88
2017 -02 -01|5 220 |0.14|3 420 (5.78| 0.87 |11.2(0.72
2017 -02 -02|5 320 |0.18|3 720 |4.32| 2.31 |13.3|0.93
x3 RAERER
Tab.3 Indexes after adjustment  mg - L™
H # H#R A IS# R NH, -N| TN | TP
MLSS | DO | MLSS | DO
2017 - 02 - 04| 4 860 |0.22|3 840 |0.36| 0.160 |13.4|1.62
2017 - 02 -05|5 060 |0.20|3 900 |0.51| 0.240 |13.2{1.72
2017 - 02 - 06| 4 480 |0.12|4 060 |0.41| 0.502 |12.7|1.54
2017 -02 -07|4 520 0. 13| 4 220 |0.42| 0.231 |12.0|1.67
2017 - 02 - 08|4 940 |0. 15| 4 260 (0. 31| 0.479 |11.7{1.99
2017 - 02 -09/4 900 |0. 18| 4 200 |0.33] 0.608 |11.2{2.08
2017 - 02 - 10| 4 820 |0.16|4 040 |0.32] 0.253 |9.9 |1.66
2017 =02 -11/5 150 |0.19|3 970 {0.29| 0.199 |11.6]|1.44
2017 —02 - 12{4 950 |0.20(4 010 [0.34| 0.566 |11.4/1.38
2017 —02 - 134 820 |0. 14|4 220 0.43| 0.241 |9.95|1.57
3.2 RIEAO

%EE AT0 TEME 2 Bk,

G-

R 42
inik

K

30%ilk K
7W@Tﬁﬂ%%4m%}4%%

30%TR A T0%1R A W
[=] 97

5 e i

B2 @FEBEANOTE
Fig.2  Inverted A*O process of the WWTP
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Tab.4 Indexes of the inverted A>O process after adjustment
mg - L™
0o 1#H AR 15#U748, N ™
MLSS | DO | MLSS| DO
2017 -02 -17 |5 660 |0.18 |4 440 |0.41|7.08 | 0.98
2017 -02 -18 |5 890 |0.16|4 270 |0.32| 7.86 | 0.97
2017 -02 -19 |6 010 |0.17 |4 290 |0.28 | 8.68 | 0.75
2017 -02 -20 |6 060 |0.15{4 380 |0.19|8.64 | 0.93
2017 =02 -21 5920 |0.19(4 400 (0.17 | 8.64 | 0.84
2017 -02 -22 |6 140 |0.15{4 260 (0.25| 7.57 | 0.44
2017 -02 -23 |6 280|0.20|4 500 |0.21|7.86 | 0.75
2017 =02 -24 |6 060 |0.20(4 380 (0.19|7.57 | 0.42
2017 -02 -25 |6 180 |0.16|4 310 (0.17|7.67 | 0.72
2017 -02 -26 |6 130|0.12|4 540|0.24|5.72 | 0.82
2017 -02 -27 |6 080 |0.13 |4 720 |0.61 | 7.57 | 0.55
2017 -02 -28 |6 500 |0.32(4 620 (0.11|7.71 | 0.79
4 2
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