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Abstract: To investigate the application prospect of membrane aerated biofilm reactor (MABR) in
wastewater treatment, and explore the rule of oxygen mass transfer and nitrogen removal in the reactor, a
single stage MABR pure biofilm pilot plant was built in a wastewater treatment plant in Kunshan. The
pollutants removal performance of MABR was explored under different load conditions, and the oxygen
transfer efficiency in wastewater was analyzed. MABR greatly reduced the energy consumption of aeration
while ensuring oxygen transfer. Obvious simultaneous nitrification and denitrification took place in the
process of nitrogen removal in the MABR, and the higher concentration of pollutant was conducive to
efficient utilization of oxygen. The 16S rDNA sequencing showed that the MABR biofilm had diverse

microbial species, and aerobic microbes were the dominant.
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Fig.1 Schematic diagram of single stage MABR pilot
reactor
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Fig.2 Removal effect of pollutants by MABR system and
the change of DO

551 BB, K A 2R 22. 31 me/L, AN
28.65 mg/L, RS iatT5 d G B A LR B I,
HARE T 80% Aifi . ZALBRMAMTHO0.28 g/(m’
d), DO FERE T 3. 20 mg/L IE 47, RGAL T 1 S 3R 855
o B DU S AR IR B . RSk 7K COD 1Y
SR8 B 43 50 A 151. 83 Fi197. 13 mg/L, COD £ B
}36% ,COD R R 0. 83 g/(m*+d) .

5 I BB 15 e i far, 7656 32~39 K, A
2% 5 AR [ W 5 ] 2 K S G v B AT, AT
BAR , RN HIE L, B 5 RSB WK E EIEH
fifar, REGFEEITE, HKERL N 20. 23 mg/L,
SRLHR29. 12 mg/L, BAEFRTT R 0. 39 ¢/(m*+d)o
Bifi 5 0 ey () B2 5, T A SRR T 1. 30 mg/L, [ R
S5 94 B 0[R2 RS Ak R Ak R K A R B
BORB ., BB 0. 27 o/(m?-d) . 57 11 B Bodt
7K COD 349 2 4351 4 104. 62 F148. 75 mg/L, 2
FR3N 53% ,COD ELBR i far 7 2. 53 ¢/ (m*-d) o

S5 M BBt T HE K A, RGN DO -1
290 0. 26 mg/L. IZBY B K S A K 25. 38 mg/L, B
&M 34. 00 mg/L, COD 4 180. 27 mg/L, fif fk 2= B
H57. 3%, RABALZBR 3N 49. 8% , B b HhSE L T [R]
A R AL . SRR R 2B B far 43 R 0. 96
F10.83 g/(m*+d). H7K COD HJ44. 17 mg/L,COD %
B far A BN 48 K, 208 8. 99 ¢/ (m?-d) .

2.2 MABRHIHRBEENL ST

B & 5 Ye ) B faf 9 T 5, MABR 2 48 9 I il A
EeAb 22 SR I, ARG RS e RN R 2 B T g AR 2
T, U WIS LWk J32 567 fop L5 52 M MABR (19 T
VERSCR RN R] 25 S Ak S il A SV, Lackner 5[] &£ 1)
FHAE RS B (PDMS ) 75 = 2 UMk B B T 4 4f i ik
FRROR , A A BRI AT 20 6~8 ¢/ (m*+d) .

X MABR BECR FH T 11 B 9 iU 2K
55 1 BB, FEARTS Je Wk BT, 2B W BEE N 14 it A
o, SR AR M R AZ BIR T et 2 1 22 48 79 A9 S5 92 1k
YT ER TR T AR TR o X T AR TR
K, TS Y v B A, T LAAR ME A 2 5 Y 7
fif o TEARE A A7 [ <0. 30 o/ (m*-d) J - AF T, REE
PR e S A T A v KT BT S Ak B g Y
Ao SR B, AELlE YRR R T, MABR H i 408
KR R KR THFE , PR A S5 4 ] S0 B2 i Ak 7k
AW UL TE 3 i B A AT HA R A5 Al TR 1 L
T, MABR [ [R5 il AL S RS Ak s i A RE RS A 3R

- 76 -



%

www. cnww 1985. com

#h, 5 28 MABR 26 £ 4 ik 40 227 8035 K 89 2 AT 5

%3845 H 11

A DE 4R kK i 4 HRT )7 2Ok 2 R & A
Uik

2 il MABR S LAk 38 17 1 4% 00 J2 38 B DG e
SR K A S 2 18 G &R TR B MABR A5
A B PR A5 0 FHEAR B2 3, A7 AE e T L
T A AN R 2R 1 E AR G 2R T AR A S PR O
Wt . ABFSEH, 24 MABR BLE A LS 5K 8 m¥/h
B, E A far 22D R 0. 40 o/ (m?+d) .

FEAF ] MABR 455 A= 9 I8 32 b B 77 075 7K g, 3
AN BERY C/N 23518 2. 96.9. 37.10. 80, 45 T BB
JUFA A A AL, 26 T By BEANES T BE A C/N 35
B, T LR R e O IR AR A K T R Ay
Wk PE COD AT RE LAE 2 75 U i T 285 B W 4 el 2 i

DL COD 3155 C/N I, 3 ASBYBEAY C/N 43
AR 1.24.6.36 F15. 84, i — M AL R G CN,
MABR £ Gt Ak B B Xt COD A4 T4 AE e I i, 1
A YRR R A AR S — R4 S e AR A
A SR MABR T2 Ab BRI I5 Y ) vk 3 A6 1%
15K, CN W T R GARRAT A Ak I
B Ak S LA, Aol A i R A S A s TR
A
2.3 MABRHISEIEHEDHT

PDMS A4 Rk () BE JEE 24 41 100 wm , HER 22 35 1Y)
JIES A S B8 7 425 R 7E 15~20 kPa. 7EH IR 3N B BE
MABR (IS B AR SRR 8 m¥/h, 3 B BellE B
Y4 T 1 DA 209% BT RN 2 15. 7% , LW T5 G 1
i Y 4 5 BB 8 A7 R 4R TH MABR A48 S0380R . ik
EAT I B 5 WY B, MABR £ %5 11 480 F1) 1] % 55 3|
24. 5%, BEERL T IAEN 9. 60 o/ (m?-d) AL H B 115K
IR F] 3. 87 ke/(kW+h) o Z45 R AWARI T MABR
TR R, SR W IREAR R N UK LU AR S b A
TRBC A T L B S A R

MABR W& & fr 5 2 A L B s Ly 10, —
W BT Ak i BRIZAE 2 g 4. 57, W MABR & 42 % 4
) F AT A 4 2 ), i 55 T G A vk B A 7 £
AT S A W S| DN U S e i S 2 A S
A A KW WIE ] T MABR £ 48 78 ity 4k ik # b 77
PSR AL R A W BB R (845 32 SRR ) B 3 269
B i I e R R AL S RS o Y AR W R
119. 00 pm 2247, MABR BEM% $ {3t d5e K () 8L
AN R B e f K S Ak RE R . BT L,

XF T AN [R5 7K R i 42 ) A= Py IS 2 & MABR R
TR AIRZ A o
2.4 MABR &R SRS

FEREARE BT 3 N 5  MABR R LI A
SERIPERE , A b A Py I B (0, LR R 3k
#1500 wm LA F o FEPIAAN ] DXCIUEUBOIE R B, FEA
AN 2, 0 WK BEAT RS, B X AR MR AR
PEAT B0 FRER0. 5 g 57 A WA S DNA $2 555
B FEEUS A9 DNA 7 B L 19 1) Bt BiE Bl 22E 47 FL Uk
o

MABR A= W) JERE A AE LK 19 70 28 T 181 3 e
Ao PIREATERE AR 5 LA 0T, 2L R T
(Rhodocyclaeae) W AHXF F B ¥y K, Hk b %
AR TR R e 2= AR AR U R 87 A2 T B (Thiotrichaceae ) |
o AT 1® BE (Flavobacteriaeae ) | A ¢ % & Fl
(Burkholderiaceae) Wi JL T Ji A} ( Chitinophagaceae) |
T ¥ B (Xanthomonadaceae) .

0.6 0.8 1.0

0 0.2

bk

0.4 .
X

E3 MABR ¥R HEATERIK T 4y 2

Fig.3 Proportion of MABR bioflim samples at family level
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