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Abstract: The line 1 upgrading project of the Yanerwan wastewater treatment plant (WWTP) in
Lanzhou encompasses a scale of 2x10* m’/d. Adhering to the imperatives of in-situ upgrading, non-
augmentation of pool wall loads, and reinforced denitrification capabilities, the membrane—aerated biofilm
reactor (MABR) process is adopted to improve the effluent quality to the first level A criteria in Discharge
Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918—2002). The project primarily
involved overlaying design of new biofilm areas using MABR membrane modules and reorganization of
indigenous functional zones to strengthen biochemical treatment efficacy. As the first 10 000 m*’d MABR
municipal wastewater upgrading project in China, this project required no civil construction and water
cessation. One year of monitoring revealed that the effluent quality post-upgrade met the level A standard,
with an average TN concentration of 8.21 mg/L, without additional carbon source. Additionally,
operational costs decreased by approximately 0.103 yuan/m’, saving operation cost of about 750 000
yuan/a.
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1 TEBIL
Z) AR EURR T AAO T2, itk 3
oM 2. 0x10° m'/d, B4 R B 1. 3, Bt /K R 12 °C,
BT MLSS Jy 4. 5~5. 5 o/L, {584 M 10 d, {5 8 913
LA 1009%~130% , G5 A6 191 LA 250% . A= 4k
JOSF R 40. 0 mx41. 7 mx7. 8 m, W% 5N RE , B4
JEGIE FE 8. 0 mo JARIA 1 FIERSIHE 2 SRR X B IX,
JERIE 3~5 BRI AAIX, A TIRE X R TTFSEUL R 1.
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Tab.1 Original design parameters of AAO in line 1

) t4 o3 f
WREX | A & i {;ﬂ/’j R mEm
JRARIX 1316 12.65 1.58
B IX 2 844 27.35 3.41
IF4RIX 6 240 60.00 7.49
Mt 10 400 100.00 12.48

— 2R SR A A A Y AT I R Bk - K R

KB B AT 2% i) TR R () A, /K K T )
OV} & R T s I T S B R A R s N A B
KR AR B K, AR R RS 1. 3, Ab R
T2 O i e R Y R, IR C/N U
REEN A . B HMEE ATV-A131E brifE P42 H Y
S A AR O¢ 2 B0 & (K, L BIVRH 25 /R B2 5 K
BOD, ¥k B 22 Lb, T 1Ak A 0 3 52 30 B A Ak BT 0 1)
BOD, ¥ & . PR E /K EUE (TN) 2 60 mg/L, 7 10~
12 CHIRE Z5F T LK AH M 0. 13, X EWRE , #4511
WRAE SR BRI I8 2 A, 7K BOD Sk B 22 /05
iK% 344. 6 mg/L. AL, HETCRHA AAO T4
TR 7 TV 1A B M DLl JE— 2 A i, s ot
JR T2 eoE . TR . O MRR, —
2R F i ) B TE A A0 s ) m] kA Al it i 25 DA R
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FRYEZ AT KA BT S iz T80 | 4% BE S b ik
7K 95% MER FE B IE T T HE KK 8, H KK o
& RS K AL B TS5 Y My HE bR 1fE ) (GB 18918—
2002) i —4% A bifis, BAR LR 2,
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Tab.2 Design influent and effluent quality of upgrading project mg- L
| BOD, COD SS NH,-N TN TP
HEK 270 500 470 50 60 13
K 10 50 10 5(8) 15 0.5
AW SEBRIE K (95 % HER ) 235 426 307 50.8 59.8 12.7
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TIE oy K . B B A% O B bR 7R AN 8 & 4
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T2 T E8A T YR B H AR,
T A SN A N LR R R BB SR, R A ARt
B A A R AR, I IR B S B AR U 326
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LAIK E 1009 5 53 AR A& R A48 B 7~ HE R (5 54 90) i
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Fig.1 Functional zoning of biological tank after upgrading
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ek BT R Y 32 3B MRV i R b il L SR T BV R
GURRIYIEARR EME . TR R > 7 R AL
T WA ML S B S/ D A A ) IR
PR AR RO iy, e ol A T i SR ST R AR )
5% AU 51 56 RS P S L, R et 0 24 e i

AR AR, T 70 TR B Y57 A ) ke S S MO 27 7

)2 R A Ak , I 78 I a1 ) D 2R 48 PN i Ak 7 el
T HT R O il R £ DA 5 2R B SRS AR BE T o
2.3.2 WA M SHL

MABR A G A &80 A 9 165 T R 249 29 040 m?,
HesR T 20 AN B4 L 43 2 20 DASE I Y Al L 25 4
SR FH AR ST B 22 2 B B2 A LA AT 9 5 i B 2
LA IR ] PRI ARTE &5 b, B Lk R 2
AR AR, AAE T e AT S kg . B 2 G h
SEARBAML, 14 1, #0E VSR 4 m/min, D)%
4. 14 kKW, S JE 14 39. 2 kPa, “F2453 0 2 R A4S 2
RS, T 3 A R B R 4 A A B 22 R
FEJ1. AEYRAAEHRES AL ATE
D J5 TR B TS 00 ) SR PR SR AL,
AT I 2] 4 A RSERE PNVRAARTR A R ACRSC R R Y
MR SR AR N T 3 29 42 ~63 m/h,
AR R e R R R B R e At AR
/N (600 m*/d) , IF H i T MABR T. A Bl 454
B, RO A i g R G n b . A
HIFEHIT KR R 11, 6 m?, 515 25 R AT 20

AAO AW 5 S8 MLSS 7 3. 5~4.5 ¢/L;
15 U8 B9 EE R U R 100% 5 A Ak TR B R 1 R
125%. %F MABR 20 44 8@ 4t (1) 775 G ) 25 B 6 0y i
A7 725 S5 R R AT T A 4R L ik A MABR JBE2H 4
AH Y T SR I b A AL R AR 20 1 185 m®, 45 B B
6] 4y 1. 42 h; S8R50 Il R Ah i 725 29 1 259 m?, 15
BEIFE] R 1. 51 he B0 5 SRR AR S5O 3 3.

F3 HEEAAOBEIE TS H
Tab.3 Design parameters of AAO after upgrading

Wi ERAERYm® | 7 BTG B/% | 45 FE i [ /h
JREX 1316 10.25 1.58
SRR X 4103 31.94 4.92
U RIX 7425 57.81 8.91
Bt 12 844 100.00 15.41
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s EA5E K AR T 17 1 2B ad e v 2 N S DA o P 45
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3.1 KEBEHR

2021 4F 12 F AL S 1 )5 EI 58 i MABR 425 2
Tt IR 17 e B2 A RIS R AT A W I 15 3
TAE . S AT A ARSI AT, AR b i
JEN 12,3 °Co HERRAIIC P AR M IR R GE, T2
BRI, 1 50% Tk I R 22 1009% , 5 24
HIEIV R R IR B 5 0 XU Jm i — 2 A )
AT 7o TAERYIEAT R, 25 25R I3 4.

&4 MABRIZARHUE /EERREE | kKR
Tab.4 Influent and effluent quality after MABR

upgrading project mg- L™

T COD TN NH,-N TP
K[ K| K| H K| R K K | K
R |592.00(44.00|76.72|14.98|58.67|4.8812.83|2.05
B/ME  138.00(15.00/36.27| 1.29|26.09/0.20| 2.750.06
SERME 1362.29(29.53|51.10| 8.21|43.28/1.30| 5.72/0.62
95% WEFRAH| 491.47 [21.80|61.10] 9.39/55.07(3.38| 8.90|1.27

HE]—Z A K HE S 1. 96x10° mY/d, 5%
THEIAR —3, KRB T fm K A FES R
RAITE BT, BV % A= ik 7K 75 G B far KT HE Y
L, B TP 48 A5 i J5 22 0% B A BB T AR R A1, o
HKK T4 A HL AR AR T HER R X B MABR
T HA R PR K SRR ohi e
3.2 HARLZFIEMR

— 28 MABR #2 b5 T F2 8 4% % 25 500 Jo/m’, X
S AN FERE ) A5 BB AR T, H % A
B0 e U B AT S8 R AR W R R . R AR
AAO T.20 BRI AL 3 AR 29 0. 103 Jo/m’, A4 T
T IR T 48 2575 AR 29 0. 06 T6/m’; 54 1S
RGEMCRITE IR AR R, b AR A
290. 013 Jo/m®; # il 15 Je e B T %29 0. 5~1. 0 ¢/L,
/TG IR AL PR A 2 0. 03 J6/m’,

4 HRBRER
VR TR B R R A A TR

MABR .25 0] S 3P 3 250 S A B A el s, HOR
AT L EE i for . 1B 1TEE R K P, MABR .2
HA&BMNBUKE KR R E wE e ). @
it MABR BEAH T4 304 25 A6 A4 KA T D e S A
H KK AN 2 BT HERObR o 38 T A 8808 =
R G R SLRE , B TH IR B IR R H R 25 AR
FHEMEM o RHZ T A0S v B 1T A 2y
0. 103 Jo/m’s MABR 4% AR AE Sy 8 8 5l i K ik B T
2LOHTZEmRI THRRE RS HXREZ I
TAE B an A Ak T Ak 21 LA T 2% S5 5 0 5 3 % A 2 A
FARI 00 ORI 22 %6 5 BT RGN IEHLE S 4t
R 5 RS R R e R A RL s 5L AR etk R &
PIHRFH R STE RS .
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