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Analysis of Characteristics of Microbial Communities in Membrane Bioreactor and

Conventional Activated Sludge Process
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Abstract: A submerged MBR and CAS were used for municipal wastewater treatment to investigate their performance and the microbial
community. The effluent COD concentrations of MBR and CAS were 39.6 mg/L and 62.9 mg/L on average, respectively. The effluent
concentrations of NH, -N in MBR and CAS were 6.8 mg/L and 14.5 mg/L on average, respectively. MBR demonstrated a more stable and
excellent effluent quality than CAS. The microbial community in the MBR and CAS indicate a clear difference in despite of same inoculation
due to operation conditions of the MBR with the lower F/M ratio, accumulation of inert substance and strong shear force in aeration. The results
of DGGE indicate that the quantity of the bacteria and the change of the similarities coefficient of the microbial community in MBR are more
than those in the CAS. The result of DGGE showed that the quantity of bacteria in MBR is always larger than that in CAS, on 15, 124, 186
and 230 d, the quantity of lanes are 22, 25, 24 and 20 in MBR and 19, 14, 17 and 20 in CAS; respectively. The Dice similarity index are
54.1%> 63.7% > 63.9% and 66.8% in MBR and 71.8%, 61.4%, 9.1% and 65.9% in CAS; respectively. These phenomena show that
the discharge of the excess sludge from CAS results in a loss of some no-selective bacteria> and the microbial community in the MBR has higher
capability acclimatized the environment variable than that in the CAS. According to the Dice coefficient of the microbial community was higher
and higher during the whole operation, it was influenced by the changes of environments, e.g. influent concentration, temperature and so on.

Key words: membrane bioreactor; conventional activated sludge system; community structure; sludge characteristics

JI65 2E W) [ V. 2% C membrane bioreactor, MBR ) 2 /i IS4 A1k, KT MBR TS 32 B4 £ S 2% (1)
SAMEARM A, GGG Ve Cconventional BV IS AT ROR AT AR S (52 M X 2% 1, 55T MBR 1
activated sludge process, CASIAH L, B AT H 7KK i TV AR AL, I 54T U G R A R
TN AT A S S HAT MBR T2 07 PRI a R EEEE — R 2B MEY
I ¥ A A B A R AR 1 7K Ak R K (B A D T

MR Z i AN MBR BT E OB W, 1588 B 8- 2008-03-05: 23T B #:2008-05-22 ‘ A
BEEWA: M HRFERLEIE (50678170); K S HARBIIUR

7&5)” T SRT 5FD HRT E’]mé = *H tt+ CAS MBR erkU(ses)IﬁE (2004A4601070)
, , o B/ - W W

kk%}%ﬁi%ﬂ; MBR T. ZJLIE T%IEP E/JI'TZIK’ 57)( * fLﬁ?é?\A, E-mail: jxliu@rcees. ac. cn



500 7N 58

B o 30 &

HOANTT R 77, MO B IR R Ky SE Al 1) A% e ik 2B ) 2%
WS VLA RE A T HEA LR AR AR W) A 3 R G R s e
PIRDBE AL BN A Ik o AR S BRI IAR
IR AR K DT 2 R BF 5T 7K AR B T2 Bk AE )
BER G LB SRR T N EE TR T
B! PCR-DGGE 1E 4 —Fi g SUr A A, HAT ol &
A PR RN 488 1 5 0 S5 1, AR A 2 T i A AT
SRR T T Z N, e : H DGGE Wi A=
PIBETE 1A S 2 MEN ISR P B A%, BREFAH SCIE R 7
RS ZRIES), 43 B (AN AR S A A L T
B gRdk LR IR R 5 i PCR-DGGE J7 % 4E Y5
FRALEE PRy SR A AATT 0] v 7K A 3 e A rp Ak AR
YIEvE 284k = 28 T 3 AT MBR B K5
U VR BT U1y RV /N[ UM SR s R
e 45 R Nz o BEAH [RR 30 19 CAS AR KA I,
4 EIF RN 5T BLAR H AT 24T MBR
(167 40 7 TRV 5 40 1 8 2 IF 9 B R o R0 100, X
LRI T 2 K N L % 7K 5 [R] B 458 46 16 B (1]
LA . R, B 5T MBR (E KIS 17RO (175
YR Tk FIRE 0 45 KRR AE , 06 T G T S AR Ak HL
HHoEENEX.

AHIF 508 Tk 7 52 4 B S B AR 95 V5 7K (1) MBR &K
WIE AT R RE e, ¥5 8 BE VT 4 MR AE R 3L 598 v e
DX B, HE R IEAT 4 T 5 A W BE TR A R 2 TR 1
AR

1 #MR57AE

1.1 SEEAeE

AWFFH MBR 1R N354T A 30 L, B4R
FHRALAE R 0.2 pm 1R R i G & 0 o 25 41 4 it
(PVDE), TR 0.32 m® . B2 A 1) H 7K 2 T8 ik i
W A 2 o) Te) B HH K CRM. 224 4 min P+ 1 min
K, T 4E i /K SRR HRT 2929 12 h i F 7R
FTAFLEANRE S, 78 230 d 1S AT H R WA o R
TEHET .

CAS FH AR Pt 3 48 41 B 1 < it AT K
KRLZI0 10 L, — V0 A AR 1 L, @A
{10 — 0] . B < th R FH Al LR, VR A VM I <t 6
B Y0t AT A4 B9, SRT 2924 10 d 4247, HRT
410 h.

TR K Ay JE /N DX AR 15 ¥ 7K ¥5 KK ik 1
P, 2R 58 3 3 I, MBR Fl1 CAS R 56 2% 5 FH AH [
(5 P Be ol Be s Y M A bt By /K b B )

1.2 ik

1 AEESKAE el !
Table 1  Quality of influent/mg* L ™"

CoD BOD;s NH; -N PO;~ -P
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GC341F 15 pmol; Tl 514% EUSOOR 15 pmol; Tag M 5
UCKIEF A B DNA 29 10 ng Zifas 55 Ja K
BOEZEK A 50 pL. 4789 5 VR Touchdown PCR #5E
KB AT . HARBAT AR 94°C TAZYE 5 min. 2R
J5 5 94°CAE T 30 85 65°CHE M 30 s, Z 5 HF 2 MEFAE
RE MR FE 19, LT 20 MEHR, 72°C ZEAH 30 5 F
10 MER YIS 94°C, A1 30 s:55CH
PE 30 5 72°CIEM 30 . 355 72°CZEAH 7 min.

(OPCR ¥ B =Wk M 1.0% 138
T PV 7, VK LB Y (0 30 ~ 45 min, H 255 T
FKEEYE 2 R4 10 min, 254 nm N W8 FEAR

(5) DGGE #t Ik VK DGGE BT H 4 #% 4
Dcode™ Universal Mutation Detection System (U.S. A,
Bio-Rad Co.).DGGE FLUK It H (1) e B 4 109 (TN
KT /00 TN s W e 37,5 = 1), L AR T B Y T
35% ~ 55% (100% [FZZVEFR 54 7 mol/ LI R ZEF
40%I1 2 3 F R, FFRERE R 20 ul 1 PCR 77
W) s AT 4 F & 7E 1 x TAE(20 mmol/L Triss 10
mmol/L. £ ,0.5 mmol/L. EDTA pH 8.0) HL ik 22 i i
H1,60°C 41 T 560 V IZ4T 20 min, 85 100 ViZAT 8
h, VK 58 B, 0.5 pg/mLIT IR AL & 8¢ G4 2 20



2 DR BHARFA5E RS PE 40 B s g A BRI R v D8 S L s A ZE D R A R A 501

min, P FH 25 8 77K IEVE 2 I % 10 min, 2R J5 76541
(254 nm) MO 00 5% FL UKk & R IF AT L Gel
Documentation Systems ( Gel Doc 20000, BIO-RAD 2>
a1, P35 A BIO-RAD QUANTITY ONE 4.3.0 3K
PERE PR, A 50 PR TE AN 4% 7 0 BOA b 21 1% 81 F
AT

2 ZR5UHE

2.1 EITRCR

700
600 - * o 3K
_ 500 L o MBRIliK
0 . a CASILIK
o 400 -
£ 200 * . ¢t .
a R4 * -
o o . - ®
S 200 ,a . . .
100 B 22 A a ¢
0 "8 o “ma b egoed
0 100 200
IR} 1Rl /d

Kl 1 4& MBR F1 CAS 2 il 5 W 2% Ak 21 ] — 2E 3%
V57K BB AT 30K AR 240 d 1R 56 2 B AT B,
MBR % 4t Hi7K coD M2 & 1)1 2411H 73 9 39.6
mg/LAN 6.8 mg/L, M CAS R4t 7K COD F1 2 & -
BIE 00 62.9 mg/LAT 14.5 mg/L. MBR X COD Al
AR BR300 08 81.9% 1 90.2% , CAS Xt
COD FHZ ZI 2 2 BR251 500 72.2% 1 81.1% .
XTLE MBR 5 CAS X35 G 1) 22 B R A wl %, AH ] (1)
ZAF T, MBR B AT SR 75 3 2 e

180
- 160 - .
2140 [
g 120 .
= >
@ 100 |- .
X 80| - ¢ .
+z. 60 [& Ao. . *
g 40 T, e * 2 *
z
20 8 A
o oB® o4 ma.mnd on 8o
0 100 200 300
i fa)/d

1 MBR F CAS x5 R4 8K R R
Fig.1 Removal efficiency of pollutants in MBR and CAS

X AW N g, WK K R S AT A
2 MBR S — M B R R, AR ST, 15
Ve P BB AT I 1) 19 S2E 88 1717 3 K, 5 3075 Y 67 for B
fIC. & 2 A L, MBR 19975 Ve 57 47 75 38 AT 38 08 B B
A SAR T CAS BYVG e A fr . e Ah, o T v Y i A
SRR AR 22 7= A (R BT 1) 54 T, MBR 1175 Je 2844
LA AnmE, oy e WA Ko oy A it 4 W) S AIK T~ CASCIL
Kl 3) . MWFEIRLAR KR, MBR FIl CAS H 5 e V- 25k
12530 K 45pm AT 106pm . 30 5, 15 U BURL R /N BT
FI 120 B AT 8 IR A A 52 BRI 1 1 4 < B A

ﬁn/:[m]

(=)
2.2 MBR 1 CAS Bf& Z5 4 50 H7

*
4 MBR
L 0B F O CAS
6 0.20 o
o 020 |
o
&
= 015 -
Fid 2 - o
& o
s 0.10 o ¢ o
QB u] *
- . D *
0.05 |- | . .
¢ o ¢ ¢
0 L ! ! !
0 50 100 150 200 250
B i)/d

B2 SRARHER

Fig.2  Variation of sludge loading rates
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Table 2 Result of bands detection
FE 1 2 3 4 5 6 7 8 9
el 4 21 2 25 24 21 19 13 17 20
A/ 9% 100 54.1 63.7 63.9 66.8 71.8 61.4 79.1 65.9
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Table 3 Similarities matrix of DGGE

1 2 3 4 5 6 7 8 9

1 100.0 54.1 63.7 63.9 66.8 71.8 61.4 79.1 65.9
2  54.1100.0 64.7 67.4 57.8 55.3 54.4 56.4 55.8
3 63.7 64.7 100.0 79.4 68.4 62.9 61.1 61.5 62.9
4 63.9 67.4 79.4 100.0 76.2 66.0 59.8 61.9 66.1
5 66.8 57.8 68.4 76.2 100.0 64.1 62.2 71.3 61.8
6 71.8 55.3 62.9 66.0 64.1 100.0 67.8 57.9 66.5
7 61.4 54.4 61.1 59.8 62.2 67.8 100.0 66.3 62.0
8 79.1 56.4 61.5 61.9 71.3 57.9 66.3 100.0 68.4
9 65.9 55.8 62.9 66.1 61.8 66.5 62.0 68.4 100.0
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