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Practice of Reversed AAO-MBR Processes for Domestic Wastewater Treatment
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Abstract In order to meet the needs of comprehensive remediation demand for river basin and solve the problem of insufficient sewage
treatment capacity at present, a town in Kunshan City had built mobile integrated treatment equipment in two sewage pumping stations.
The main process adopted multi-point influent and reversed AAO-MBR process. The BIOWIN software was used to simulate and
optimize the operation effect of the process, and to verify the ability of the process to treat sewage. Results showed that the BIOWIN
software could well simulate the reversed AAO-MBR process for the treatment of high concentration domestic sewage, so that the
domestic sewage could meet the first class A criteria of Discharge Standard of Pollutant for Municipal Wastewater Treatment Plants( GB
18918—2002). After one year of yield operation, when the COD, <400 mg/L., ammonia nitrogen <45 mg/L, TN<50 mg/L, TP <
5 mg/L and water temperature= 10 °C, the system could operation stable, all the effluent indices reached the first class A criteria of
GB 18918—2002, and reached the water quality standard of class IV of Environmental Quality Standard for Surface Water. The
operation cost of sewage treatment by this process was 1. 258 yuan/m’. Therefore, the reversed AAO-MBR process could treat domestic
sewage well, and the operating cost was low.
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S TEAS X 9 0l b 18 I 5 95 K A B2 B 3G RS
K AL AR TR 35 K o Ak B AE 7 S R R M TS K
i LA TR0 A 3 e SR R A N g O
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B LR A DXOR S0 XAH I | il DR SRR 5 PR e

o O W B Bl 7, TRD R R TR AR W G AR
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HEAREY (GB 3838—2002) IV 27K i i f5t b o
JE K A5 AN R F P ] R AR Jmy A b o 7 ik ik
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Tab. 1 Wastewater Quality and Discharge Standard

) » COD.,/ BODs/ Ay TN/ TP/ ss/
Iﬂl EI pH {H‘ 1 1 -1 -1 -1 -1
(mg-L7") (mg-L7") (mg-L7") (mg-L7) (mg-L7) (mg-L7")
V5K AR 6~9 <400 <150 <45 <50 <5 <500
Ab PRELSR 6~9 <30 <6 <1.5 <10 <0.3 <5

2 IZRERTESH
TG KAV TS FE AR AE T iE A5 22 A
Veid UE AR R G0, L IR N EAE BE  1 mm (TE,
K515 K I 6 K FNEF 2 ) B R 2 o, A R i) 2%
Gyt N LA, B MBR B2 K4 s
1o i UB AL FR A5 7K R FH G s i 7K 1) 7 =243l
BRI RN R S b, 1A b A AR g K L A9 AR A 20 7K
IKIRHEATIAE Y | R T2 5E5 AAO T2 AH %
BT LA X R R 2.5 h, 8B

TR FH A 7Rl R 1] 3 8 P VR R A T DRl R A, B
TRA IR A DS i A7 DR S8 R i, DR 41X 45 B ) 1]
M5 EHREAXKBAES - EAXZ G, T
[ 3 R R A AS R TS B AE AL, D8/ 1 X SR
R A, TR S BR B AR L eI X RS
K HF R 4 118 i YR R [ %) il £ Wt — 25 s i Ak
R EIXAERTE R 2.0 h, SE4EIX 5K EAG-4A R
St Bt 58 A AL Y 2 bR A R RS AR RN
ARG K IER-RRIZI12.0 h, AT EBRA
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Fig. 1 Process Flow of Reversed AAO-MBR
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Tab.2 Main Technological Parameters

e C SHE - 3en
it S 5 7 B ) 2.5h PV 500 md/d 3
R G A5 7 e ) 1.5h /
SHfe St 5= 7 5 ) 2.0h /
T4 DX 45 R B (] 6.0 h /
V5 R T Mk 6 000~8 000 ng/L  FIdt/K & 54k |
Heve A %
BOD; 1 fif 0. 050~0. 067 /
kg BODs/ (kg MLSS)
I B DX R A7 A 0. 022~0. 030 /
kg B A/ (kg MLSS)
MBR A5 1t £ 1 800 m? A BT AR 20 m?,
90
MBR 55 4 13 L/(m?+h) A Rizt7 21 hit
MBR 247728 7 min/1 min SR B[]/ i s ]
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Fig. 2 Generalization Model of Reversed AAO-MBR
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A At R RS A S I s 2 A, HE i AR R AR
b | He AR AN A= b i AR 430 R 42,3560 m* Al
129 m*, R A5 M 15.56,12.96,22.22 m* Fl
47.78 m® RPEEY N 2.7 my AR SN B G4 AR
J 60 m*, FEAK 22,22 m? IR K 2.7 m,
BUM 1.500. 00 m®, B EREE 44 14>,

x3 FEMHYKITSH

Tab.3 Design Parameters of Main structures

®6 WitzfraH

Tab. 6 Design Operation Parameters

5 i SRR/ (m-h7h)
YA 4 T (T 200
S 11 LI (T ) 10
SyTE 23 TS (T ) 800

IR 27 T () 400
it 2 (0T ) 1 100

Wy Ry’ EREAY/M® BE/m BRA/A
=ik 42 15. 56 2.7 38
PRA 35 12.96 2.7 /
FeAE 60 22.22 2.7 /
Akt 129 47.78 2.7 117

3.2.2 T b &

MR B A= T 15 /KK B i, A G S 8 b i it
BITER N 4~ 3R 6 iR, HEKIESH 500 m'/d,
#E7K COD,, R E N 350. 00 mg/L, TN Jfi iRk J&
4 50. 00 mg/L, TP Britifk ik 4. 00 mg/L,pH {H 4
7.00, Bl JE B JRHEEE M 6. 00 mmol/L, SS i Ny
100. 00 mg/L, Ca™ JiT ¥ &£ 2 80. 00 mg/L, Mg™ Jit
RN 15,00 me/L, &[] 95 28 (4 15 32 TRk 10
kW, 0] HF IR S22 B AR 3 T3

x4 wIHETTHEE
Tab. 4 Designed Operation Data

3.2.3 Rl T4 R

BB AT 25 RN Ze 7 B, Gead AL W) I 1 %
AhFR Hi7K COD, TP BOD WV AH R EE + AR ER (TN |
Bl pH  EA SRR IR B T (b AR IR 8 T
FrAEY IV 9 1 7K ot ot & 45 #E, o, COD,, . TP,
BOD, TN & A EBRHCE N 9.55.0.13.,0.72.4. 31,
0.01 kg/d, B & L BR&CFEH 1. 58 kmol/d, LA F45

5H oK 5 HEK

W/ (m*-d") 500 pH & 7. 00
S CODG,/(mg-L7")  350.00 | B/ (mmol-L™')  6.00
TN/ (mg-L™") 50. 00 SS/(mg-L7") 100. 00
TP/(mg-L7") 4.00 Ca®/(mg-L7") 80. 00
MBR(TS)/(mg-L™") 0 Mg /(mg-L™") 15. 00

AASE(NOT-N)/(mg-L™") 0 W#E(DO)/(mg-L7') 0

*®5 R/AESH
Tab.5 Pump/Pipeline Parameters

it H ZH Ti H ZH

FHESKK/m  3.00 | FESMERRBKE 5.00

BIERKE/m 50. 00 BIEHIREE Ra 2.000x107*

=]
BN/ cm 0.15

K7 ERLELTE
Tab.7 Simulation Operation Results

LS o HK S PN R ER
HERPERRETRYI(VSS) 0 0
BRI A (TSS) 0 0
WORLA% COD, 0 0
CODy, 19. 48 mg/L 9.55 kg/d
B COD, 19. 48 mg/L 9.55 kg/d
Ak POY-P 0.27 mg/L 0.13 kg/d
TP 0.27 mg/L 0.13 kg/d
SPLRE(TKN) 1. 60 mg/L 0.78 kg/d
Wik TKN 0 0
BOD, 1.46 mg/L 0.72 kg/d
P RH R ER + A AR Eh 7.20 mg/L 3.53 ke/d
TN 8.82 mg/L 4.31 kg/d
MIEHLAE(TIN) 7.22 mg/L 3.54 kg/d
TS 0 0
i 3.22 mmol/L 1. 58 kmol/d
pH i 7.00
FERPENRIITR (VFA) 0 0
TP ETEY) (18S) PLvE 0 0
1SS #tififd 0 0
1SS it 0 0
HA 0.03 mg/L 0.01 kg/d
NO3-N 7.19 mg/L 3.53 kg/d
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JEULH, BIOWIN 4K G 98 1R 47 Hb BT 4L 5] B AAO-
MBR T2 A0 Bl i v B A= 16 35 K, A AR 36 ¥ 7K ok 35
PRAEAE I8 5] M2 /K P45 o dk b o ) IV 27K Joi i
PrifE. [RIRE BIOWIN {7t BE a2 455 48 H: Al 75 7K
W T 205247, Li 48 R BIOWIN JH3 MLt
R A X J B < A= 0 S g 24 ( MABR)) AN [ 7K g 45 B
R 1) A4 s 7 Mk REEA TR, FE T A IR AR T L4
U A 5 2 I AU 5 S T 94 AH R 35 22 43 5l
INF11.7% 12. 4% 12. 9% 4. 3% , i B BIOWIN fig
W AR U M )z Wt MABR %) 52 Friz 47 PE B, Soliman
ZE R FH BIOWIN SR B0 52 56 5 HUASE e L 300
PEVGUETE (SBR) AR T- A0 B i A5 7K R 1 20 245
F1R , oA Y J AOASE 7R B A% o i TO0I0 AN ) B84 2% 1
T 1% SBR AREE T 201 H H K &AL RS IR £ | Wil iR
R B pH, BTN SBR T 2 AN BE S A5 K
4 TREFRMIET
4.1 IR

SR K BT 7007 5 30, 78 MBR AE A3t 9 5
A kK B A ) COD, i R < 200
mg/ L, 757 3 ARl TR A e P 43— e o 1) 1 4
BT, WA S AR A RA ) JRE (T
WG, IR 4 AL T AT BRAA /] ) AR — &80 (Tl
PR R T A RAE]D)  4ERF CN:P (R
W) M 100:5 1, BOMBLA A GG KA BT
MBR it 757 , il MLSS Ji iV #E 3 000 mg/L 72
A, IR ORI ey B, 45 13 Y DO T v < 3.0
mg/LY  RBE 3 d 5 SRR L BT LR B B

o M MIERBMEY), Z 5 TP IR SR K K &8 ki
TR 1/5, FF I INTE A, B3 1 2 200% ., 1817
TN, /47 1 JERm 1/5,

iz17 30 d J5, MLSS Jit & ¥k B2 3 in 3] 6 500
mg/L,COD,, MIEFRFEIE 95% LA, Bk WL 28 31| B
JRE AT R, A €, A Bl 2F A R R
effrizft, ELEIJLAHmEisd, kK cop,,
JE R AT I R T 600 mg/ L, 3E 7K 0 80T R vk B v
F 70 mg/L,RH MBR T.ZH} COD, Z:BRFBEAN
FEfE 95% A A7 A R 3
4.2 BITIENEE

FUEIBATHAME 7 d 247 KA S F bR in 3% 8
fiis. 7K COD, itk BEAE 9. 00 ~20. 00 mg/L,
AN 0, TN Fis K E7E 8. 00~ 10. 00 mg/L TP Jit
HHJELE 0. 10~0. 30 mg/L, 5 BIOWIN #4554 18]
B AAO-MBR T. 24520, oK F8 5 2 ( HiZR K
FREE bR ) (GB 3838—2002) IV 4% 1t 7K i i &
P, J3—J7 T, B TR Sk T BIOWIN {4 fig
% IR IR B AAO-MBR T &5 Ab B i Mk 37 2R 6 V5
Ko TEXHAE TG KA EE R AR S G =
SREE PVA JEZK PRS2 G B0 H T8 AAO-MBR
T A B AR T Y5 K, 4 K FE Bk 21 O
15 KAL) 5 Y I HEROPR HE) T — 2% A FRifE, X
AR SR AATEO R MBR R I A R (R
AAO-MBR T. 25 Ab 3k 17 A= 36 35 7K, o ml fiff /K 48
FRas B O TS KA BT 15 Y W HE AR ) Hh i) —
9 A bR

&8 IBfTmHEHUKIERR
Tab. 8 Influent and Effluent Water Indices in Operation

i COD.,/(mg-L™") BA/(mg-L) TN/ (mg-L™") TP/(mg-L™")
i kK Hik kK K K K K Kk
H1d 358. 00 9.10 78.00 0 80. 00 8.90 8.5l 0. 30
#2d 362. 00 20. 00 82. 00 0 80. 00 9.00 7.20 0.23
$3d 342. 00 13. 00 88. 00 0 92.00 10. 00 5.20 0.18
$ad 377.00 14. 00 82. 00 0 71.00 9.50 6.25 0.18
$5d 389. 00 18. 00 80. 00 0 88. 00 9.20 7.16 0.26
#6d 325. 00 18. 00 72.00 0 80. 00 8. 50 7.25 0.28
$7d 368. 00 19. 00 68. 00 0 76. 00 9.00 6. 54 0.20

4.3 BITHEA
PRSI TR BT A A DG 2 FH T 45

T, a5 Rk 9 s, 8] E AAO-MBR R4z 17T
NP EEAE P 2R AT



AR, 4

5, INKEE 5
f8'E AAO-MBR L Z A B A= 1575 7K Sk

Vol. 41,No. 10,2022

HOZ ARG IE THL 2N 0.857 Jo/m’ 25 F B A
0.335 Jo/m’, N T2 N 0. 066 J0/m’ , & 1142 5 3%
TS 21,258 Jt/m’, 7875 7K 4k B 2% HI 5 1, Xu
AN AAO-MBR T 25 Ah B A 1% 75 7K At A5 % i
WU (C-Z TR TR ) 1PN 535 e MHP 3% i 2% ik 5
(C-MHP) B LB K R EAT T 200, 5 %
B, 45N C-Z B s . C-MHP (1) i & A hy 57. 13,
54.48 ji/kg, C-MHP HA LT[ 114, Al
AR AT KR, B WA 1
R, AAO-MBR R Giiz 17 HL 9% K HoAth 3% ok
HRAEN,
*9 BT
Tab.9 Operation Cost

T H e
HL 2% AR SN/ kW 30
HEBE R kW 25.50
Bt/ (o6-kWehTh) 0.70
BT [E/h 24. 00
MR HEAE/ (KW-h-d™") 612. 00
AR HIE/ (J0-d ) 428. 40
HLARE TR/ (J6-m™) 0. 857
It PAETE R IREEZIHF PAC AR/ (kg-d ") 23.58
PAC B4/ (JG-kg™") 2.5
LS LR R (kgod ™) 43.38
LR/ (TG ke ™) 2.5
RS A/ (T m™) 0.335
ANT.3% BAEUN 4
ARG THE/ (T8 A7) 6
HHATH/(JG-m™) 0. 066
At EiEtr A/ (J6-m™) 1.258

13 TP KBR#EH 5 mg/L

5 Zig

KA Z Sk BB AAO-MBR T2 kb B 3 vk
JEA TG K, AL ER S A K A8 A T DARR E 38 B O
B KAL) IS Y W HE PR HE Y — % A HERURR
IEIR B H 22 K IR 0 it b o ) b 3R /K PR 458 o 3+ IV
KoK EARAE, 53 4h, R B & AAO-MBR 4L 3
ARG K SAS S 1,258 J6/m’, R FH BIOWIN 4%
PEXT AL FE T2 64T R4, BIOWIN RE % 1, ) 455 400 51
B AAO-MBR T. 2 Ab ¥ = ¥k B AR 05 75 K, R H
BIOWIN 4K {4 7] DLtk — 2 %t iz 17 AR 471k, ek
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