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Abstract In recent years, the AAO + MBR process has been widely used in the wastewater treatment plants( WWTPs) , but there are
few studies on the operational efficiency and process control of MBR membrane system at home. Based on the operating experience of a
100 000 m*/d underground WWTP built in Wuhan City in recent years, the general situation of AAO + MBR process design, operation
efficiency, key points of process control and operation power consumption are studied, especially the treatment efficiency of MBR
membrane system is studied emphatically. The results show that the MBR membrane system can degrade COD.,, ammonia nitrogen,
TN and TP, and the removal rate of TN is low (10% ~37% ), the removal rate of other pollutants can reach more than 40%. The
factors affecting the degradation rate of ammonia nitrogen and TN are the same as those of traditional biochemical treatment, mainly
temperature and carbon source. The research is conducted to provide reference for the similar project design and operation management
of follow-up similar projects.
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] P 23 R B Dl G — TR A — A R+ W I
# (AAO+MBR) T-Z AT B % A4 b B ASCR A T 1F
M TEHLEP BT AAO+MBR T 2 E 241k
HesohrR i R 75K BB TR 5 6 AR i
58T MBR 77 53 43 B V5 KA F T A BE R A
T )Xo PR AR — B B — T R — B A+ A ) I A
(AAOA+MBR) T 2 AT B A& R IE 1785 R ik 7 4
Mt s SR 45100 %k s 2 MBR 75 7K A0 38 ) By B A
BT IEATRFSE , DL R sE 9 EXF 4l A T4
BARIBITROR VA TAISE , B> MBR R ITAN BEAOR
I SE S T 240 30T . S AMHEK BT Rk ¢
T MBR &HUE T ¥5 98 fufar , [AFE R B E MBR A
X 4% 75 YWy i 22 B Ak R xR B MBR B HEAT 5631 M
128 MBR A A Bk UL, L, & 5 i T 5
KT MBR B A B33 K T2 4 il b A7 5 A Ay
Br, [FIEEXT AAO+MBR A9 HLFESEAT0F 5T, U AR R
Kot , Ak ok MBR B T2 BRSO T B ag AT e

HES2  RAMZOT TG AN A [R]
1 &R
1.1 Ii#E#SR

ZIH A BT BT A R Vs K AR
BN 10 T mP/d, AL ZEK, = 1.3, Ik %
AN 18. 4 km? R4S N 250 87 TN, BRS5 TG R
HEAARS W 5 A V5K AR B E R K HEA
USRI R A A S KOK TR, %30 H T 2022 45
3 A 10 Hik AIkisT,
1.2 &t koK R

I H H KBRS B O TS K b B 75 G4 )
HEWOhRE) (GB 18918—2002) — 4% A bpifi, I= B4
Frik 3 R K P8 BT s b i) (GB 3838—2002)
(9 IV 28 K B bs (R TN <15 mg/L . SS <10 mg/L
Ah, HAh 3 EIE bR B AT H R IV 28K Fidr ) . B
RFEFRUNZE 1 Fis,

&1 BT
Tab.1 Designed Influent and Effluent Water Quality

KRR CODg/(mg-L™") %A/ (mg L") TN/ (mg-L™") SS/(mg-L™") TP/(mg-L™") RGBT RE (AL

Witk <240 <35 <40 <160 <3.2 /

Btk <30 <1.5 <15 <10 <0.3 <1000
EHE =87.5% =95.71% =62.5% =93.75% =90. 6% /

1.3 EItIE

AT ARG K AL B FH « TAL HE+ AAO A= Wit +
MBR 5t V5 AR AL 3T 25 95 7K 0 35 % 6 41
LIHRE, TR NI 7 . 15 IR AL BRI AL v
AWK —1RA T2, Gl K A 33K 5] 80% 1% 7K %
Jabhis, BARmE 1R,

(1) 1T B 65— JAE A BEAR R — JE & (A i
AL A ], Hb R Ak A ) R AR TH AR R 22 410. 5
m® A HA AR 2 025.02 m®,

(2) Hi T Ab B 4 0] P 15 A BRI it B0 404K
S ST IEAR A L AAO ZE W3t MBR 5 A
B 28 (0] SRR IS TR B AR I K 1) SEBR
B, KA R /K BT E A e i, S
B TE, ARFR AR N B 1 6 45 S XL 5 | 2
] 5 PR AK B BC L IR] HEZK IR D N 2 dh It 0
By, VA BGm R B TE B A

(3) T 0 L HE Bl AR A 1E] AL B L KU
S LA b T R A S UL

1.4 ZitSH

PO E i Q=4 166. 67 m/h, #itH K
Wi Q. =5416.67 m/h, 5K BRA Y w1y
B i T4, et R i i, 46 1% 8 4

(1) KRG I R AR MR 9 mm,

(2) ZHASHE . 2 JEFLARFLAZ R 5 mm,,

(3) B ULHD I . K 745 B B [E] 4 6.5 min, 7K
SERE R 0.07 m/s BB SR N 0.2 Nom’/m® 157K,

(4) MEEAs A . 1k DEALARSFLAE A 1 mm,

(5) AAO A= Wit . 75 6 0T = V& B (MLSS) 2y
5 000~8 000 mg/L, 5 fir A 0. 055 kg BODs/ (kg
MLSS-d) , BA a7 <0. 05 kg TN/ (kg MLSS-d) ,
R A 0. 264 kg BOD,/(m®-d™") Y g 12 d,
JRAAIX A5 B HE] A 1.6 h, BRAAIX SR E] A 3. 65 h,
YA X A5 B B R R 5. 10 b, A= 9t S 45 B8 1) (] Ry
10. 35 h, 4 IX ] 3 21 PR 4 IXC |1 B oA 100% ~
200% ; 4 01X 1] 3 3] Bk 4K B3 B S 300% ~
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Fig. 1 Technological Process
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F 1.6 h; IR LM (PVDF) 12 3% 20 25 27 4
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B 17.5 L/(m? -h) |, S KEEEE 224 0. 05
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FN=T75kW,7 2 & ;7KW AIZ1T 9 min, (545K
1 min; SCRSEA R 2 h )ik 1wk, FIFHAEBA 1 min
AT RO

() BB B SKEE N 5.2 ¢ 1.0, it
Bk s 1,

(8) 15 e B /AK HL G5« e KI5 e~ & 16 000
ke/d(THE) , R & KRLA N 99. 4% , ZiF|F 2Ny
RN (PAM) , & HIiZ2 470 R 16 b, K )S
TGS =20%

2 MBR EEITRE

AL H B 2022 4% 3 A iRiElT, & ik —
AERYIS AT, Ab K 3k B R 1AL B EE T 70% ~
80% , th /KK AR g R B IV 2K bR, 7E MBR i
K O RIS UK 1 m ZbKFESE TR
55534, Ak 56 £ I0UHE A g R FH UE 4Rk U, R X
AAO+MBR T2 iz 1708 S MBR i Ab 2144 % it

HIREF40
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2.1 COD, A% R

H &2 AT, s E], #E 7K COD,, B K,
H S N 67~221 mg/L, Zxt AAO T 24k
PRS  #EfE COD, H¥IME M 18.5~38.3 mg/L, &t
MBR 4k # J5 | Hi7k cOD., H ¥ M 8.43 ~22.5
me/L, H R 3 A 3 F AL Fiis 1701 16 B B, K
COD, #erm , Hofl A 4y ik cop,, KT 17 mg/L,
RT3 1 KPR HE 30 meg/L,,
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Degradation in MBR Process

ZAA T XA A BECR W BAL T1%
GG T2, X — 7 2 BT B AL B Y =
[ B SRl R /K P ) SS R BERRALK: 5 55— Ty ThT A
PR Ry AR TR R4 3 T 20 A 38 R G rh A s T 3
[ MLSS {H, /3 85 X MLSS N 6~10 g/L, A H| T—
SO AT FMERE AT DL 0 43, B e R A B AT
siAk TAbEE R G Hah i Tt A1,
2.2 TP AEHRE

H I 4 AP0 i2 TR, 2EK TP H 34 5 vk
FEA 1.04~2.25 mg/L, 2858 AAO T 2ZACFE 5, E 5
TP H¥E K 0.30~0.57 mg/L, %3t MBR AL B}
Ji, K TP A X{E R 0. 08 ~0. 28 mg/L, [ 3 H—5
H gy 2540 F B B, K TP s, 6 H—
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12 A M H BEMRT 0.2 mg/L, K T3t 7Kk b i
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2.3 SRLEHR

M 6 T BT R, HEK R H P iR
JEH 8~17 mg/L, %55 AAO T. 235 | EIR A
HYME ] 0.22~2.46 mg/L, %5 MBR JSAb 35
K E A A BIME R 0.05~1. 22 mg/L, HIE 3 A G H
W FRIBTTHILR BB, K & R/, Ho H 13 oK
AT 0. 18 mg/L, ik T HKbRfE (1.5
mg/L) . H1E 7 AT, MBR 5 A 2 280 0 H 24 48 %k
{E>H 0. 17 ~ 1. 24 mg/L, A ¥R X RE N 50% ~
85% . 5 & MBR JFRE = S0 A T [543 15, B K
TR TR BT AR BT A= W) BT i 2k Y A W T
BE5 T ALK 3T, 0T B 1k 45 FR A= 90 TR 3 1
KA AT 18 1 A B (RS AL B 55 ) 12k
K, T R GE 4R o i A A R ACR
2.4 TN SEZHR

H &l 8 AT UL G247, #EK TN AP bk
FER 11.38~18.22 mg/L, 223 AAO T. A0 B |
JE TN HIE M 9. 67 ~12. 88 mg/L, Ze5 MBR fisiih
U, K TN A #1H K 6.83 ~10. 65 mg/L, Hi 6
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T K ARYE 15 mg/L,
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Fig. 6 Influent and Effluent Trend of Ammonia Nitrogen
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2.5 SS 4EHR
FH &L 10 AT 3847 WI0E], 7K SS H P34 ot i vk
JE N 64~141 mg/L, %5t MBR JRIR/K 43895, Hizk SS
AR 2.35~6.12 mg/L, Hoh 6 H—12 A K SS

— 179 —



AW B, AR
Hotth T i5/K) MBR IS AT R0% K L 21 40 b

2%,
Vol. 43, No. 5,2024

B 10 iEHIK SS
Fig. 10  Influent and Effluent Trend of SS

HEHMEART 3.3 mg/L, FE AR T8 i1 Hh K b i

10 mg/L, MBR JEEA RGP B6E ST, K,
7K SS AT LASEIASAE IR, S BRaRIAH 95% L) 1,
3 IZEHSHh

AAO+MBR T2l S8 £ 2% MLSS 151
By JIE B A (DO) KAs Rt E, 5A(E
ANHEK BEH R UEY (GB 50014—2021) AR T. 7.2
BT EUE AT H TS50 T RS brigt T
FEHIME, SEATX AT, Ak 2 B

F2 AAO+MBR L LGS HN L
Tab.2 Comparison of AAO+MBR Process Control Parameters

5 Akl MLSS/ Bt MLSS/ -39 BB A4 T Y8 B A/ ) MBR Hﬁ?&‘i?%ﬁ?ﬁ/_
(g'L™h (g-L7H) [L-(m®>-h)™']  [kg BODs- (kg MLSS+d) "] [ kg BOD; - (kg MLSS-d) ']
bR 2.5~4.5 6~15 15~25 0.05~0. 10 0.03~0. 10
T H 5~8 6~8 17.5 0. 055 /
Bf7(8 A) 4.5 9.5 22 0.076 5 0. 044
Zff(3H—12 A) 2.8~5.1 5.4~9.9 12.5~22.0 0.039~0. 111 0.016~0. 051

o8 I AbFIKIRIAE 9.4 7 m*/d, B BETHAR 10 J7 m®/d s BB SEBRA5 BRI IR 1. 5~2.0 b ZB U AR K, 75 e M b IR SR 1545 B2 1 ) A5 4
AW B IR IFEEZE i) 1 BE DO Btk BEAE I TE 6~8 mg/ L,

ARG SEBRIZ AT A B MLSS 24 0 A Ak i
MLSS (1) 2 £, i 2 IEA K C R, H SRR E
ik, RBEKOK & KB s K, A5 A 4k
Jth  MBR 3 H B0 BH 2 AIC 67 A 18R g i 4T, V5 U8
AT 70 A S P T T A, DR v 75 908 07 ey 4 7
EFEEEHT TR, SLbrig 11 T L6+
N ARYESE KK BT K IR T IR A A, 45 &5 H 52
PRigAT4ems , X T K B AR ik, 3 H—11
F KRS B ) BB, Ryl b i U 0 B A, Y
Akt MBR S MLSS 43 4ERE7E 4. 5,10 /L LA
12 A—AE 2 AKIRIRT 12 C A FIF s e
RSB A A0 TR B, A ATl MLSS AERETE 4~5
g/L,7KiR A% MBR 3@ & T REW W, 15 Je ik i w5
FEOT IR ZAL, In H R ZE , @1 MBR it MLSS
4EFFE 6~8 o/,

4 EBESH

AT BT ], 24 40 B K B8 BB AR Y
25 70% I}  BLAEN 0. 48 kW -h/m® ,MBR £ 4t FLFEZ
4 0.135 kW-h/m®, itk 28%, AR¥E RN LT
J A= 1) B2 i AT K AR B (] FH H (9 BERE AT ST
MBR T 27K FEE R 0.45~0.91 kW-h/m’,
POKT HFEE TR o 7t DL B34 A 1 5
BRI H KT YR B AR ; R K ) K
K AR =M e — 85K b T — 94Tt =
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