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Abstract: The effect of extra-cellular polymeric substances ( EPS) on filtration of polyvinyl alcohol modified polypropylene non-woven in
submerged membrane bioreactor ( SMBR) was investigated by statistical method. The results show that soluble extra-celluler polymeric
substances (EPSs ) of activated sludge on the non-woven modules surface, components( protein/carbohydrate; P/C) of EPSs and relative
hydrophobicity (RH) have a significant influence on filtration performance of module B the Pearson’s correlation coefficient (r,) related to
membrane fouling resistance are 0.868, 0.840, 0.890, respectively. Modified module can effectively restrict the adsorption of EPSss can
reduce the ratio of P/C in EPS; and can decrease the accumulation of activated sludge. After hydrophilic modification of non-woven, the
filtration performance is improved obviously and the un-fouling performance is increased.
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Fig.1 Schematic of the membrane bioreactor
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Table 1~ Parameter performance of membrane module
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Fig.2 Relationship between EPS concentration and

membrane fouling resistance of membrane module
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Table 3 Pearson’ s correlation coefficient (rr,) and p-values for linear

correlations between membrane fouling resistance and P/C of EPSq

R R
P/C fA 1B
TpA Pa T'pB P
JEALPE A 0.866 0.000 — —
At B — — 0.840 0.000

2.3 RH MM
Lee 251150 (R 1IF 53 45 S 2 W, EPS 41 )8 A0 E o 5%
Wiy e PRt 7K P, RH RO, v B BE ) 8K, Ji s
YUl ™ . Chang 251 K I, V5 8 B 2K T (0 38 25 7
RIS G 3R 4 P, ERZHAE 10 RH AR VS
%4 BEISRESD R 5 RHABEMENGTER
Table 4 Pearson’s correlation coefficient (r,) and p-values

for linear correlations between membrane fouling resistance and RH

R; R
RH fA B
TpA Pa T'pB Ps
MELLAE A 0.841 0.000 — —
REAt B — — 0.890 0.000




6 JIBFREE: AN RGP MBR ot T g5 A ik P BE 32 1) 1619

2.0

—o— HAFA
-u— [RA4B
1.8 - ./.\

/./ L)
1.7 -

/O\./. o / \.

1.6 o ¢

19 |

P
1.5+

P/C

1.4+
13L -,./-\/\l/l\./l\./l/l\l/l
1.2 +

1.1

1'0 1 1 |

10 12 14 16

5 E{THIE P/C YL
Fig.5 Variety of P/C during operation

PBHT) R, B W EMKECR, =0.841, p, =0.000;
Ry =0.890, p, =0.000). NKEl 6 AT LU H, K £
SRIKVEI B2 A B, V5 Y RH BRAK, 85 JBH )
WL/ I R KPR R LA A, R 175 Y6 RH 4L
a1, MY B BE R BOR IO B T K PR Bk
BeAT SR Y, 22 /K Pk v B Al R 1 I, 55T 7K
S AN BLK R K IR, AR — MRS K R e
DR 25 0 EAT » — 3% 22 IRVAT 6 i 1y A R A Y
W, I 5 0% s Dl B K 8 K ¥ Ui B 2 5 W B A
B PERAL A A MR d ™ T Sy 4%, 1
PR SRR PR LA B, D) R A ol 3 2 75 Ve 1) TR
BEHUAR, I 3o B BH Dy, SRIH — 58 FT V5 G P e

70

m RAFA
o [EA{4B

I I I I I
0 10 20 30 40 50

Rra(Rms) X 10%m™!

6 RHS5ERISRENRAR
Fig.6  Relationship between RH and membrane fouling resistance

2.4 V5GBSR AR AL
MBR Ab# N A AR 15 v AR 56 ok i v, i

T AR B 75 3D 226 7 B KL 7 Al
DUt B4 A v G BH ) 3900 1) 28 K T I 20 A
B 1t W1 1 26 7K SO RE A0 A B g G LT (R 19 » A3
RTINS G s {H & BEAT 847 I 18] A 358 0, 4 A A
A B 5 G BHL 77 A9 18 0 3 4 B eI, 3K AT gt i1 1T
FRALE 5 A0 A 3 18T 16 5 Y6 TE i T 3 25 JBE C dynamic
membrane) , A - & 10 A TR J=  BE BT 1EVS Ge )
JRCRIRA AR A0 1) AR B 2 T AT A F8 977 150, A T 9

W

10 [7=09443x-9.6252
R2=0.9869
v
8 y=10.6057x - 14.961
R2=09911
N
6 [ A
g X y=05143x-4.2952
N R2=09758
S 4T
X,
& n JHEAIfEA
2r o o B 5= 0.415 7x - 10.051
A JEALPEA R>=0.9861
ol v BB
1 | 1 1 1 | | 1 | 1 1

1 Il 1
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
t/d
E7 ESHEEINTL

Fig.7  Variety of membrane fouling resistance during operation

3 it

1) AR S 2 v ) LA 2R 5 0 CEPS) X
g R RLIEVE R W e, JL R AR TR EPS S R
VIR RH ) B0 A OG PVA SR K U IR e 95 A I 3R
I, B8 A7 M) A TR EPS H IR B B IR B Vg B
BHJJ .

(2) WFPE EPS A3 i) PrC SIS G A1
IR, PIC K, 75 Gl 7™ . S /K B e 9 A g 1%
R MAEE EPS T P/C, A1 MRS G

(30 I PRV U (AR B K PR RH AR 52 0 06 95 41
I EE BE, R B, 35 P e F 5 7K 1 8 o, B
Sy WU ORRAE B K MR T s 2% /K BCvE Ja e A
BEAT RAA S VT e IR B ICRR

(4 BNIHLYIAE PVA KRG, Hoad g
PEREAT 2N, I W th—E Iy Getk
S k-
L1 ] ATSCss, i ge, WY R N2 BRI BRI N B (7],

IR, 1998, 17(7): 17-19.
(2] MRaL?, Bhimeid, Befh, 55 WEAEY B3 b 0 g8 AE K

NS BeHLE RS L1, S8R, 2006,27(12):2511-2517.



1620 wooos B 294
(31 BEEYE, 7 Lo, B2 R N d——AE 75 /K A0 B R F S A WA PR AT ST [T]. PREERE S 2006,27(7): 1348-1352.
R DM, dbst: A2 Dol H R, 2002.309-311 . [12] Mikkelsen L. H, Keiding K. Physico-chemical characteristics of full
[ 4] Rosenberger S, Kraume M. Filterability of activated sludge in scale sew age sludge with implications to dewatering [ J]. Wat Res,
membrane bioreactors [J]. Desalination, 2003,151(2): 195-200. 2002,36(10):2451-2462.
[ 5] DestephenJ As Choi K. Modeling of filtration processes of fibrous [13] Mockel D Staude E, Giver M D. Static protein adsorption
filter media [J1. Sep Tech, 1996,6(1):55-67. ultrafiltration behavior and cleanability of hydrophilized polysulfone
[61 SeoG T» Moon B H, Lee TS, et al. Non-woven fabric filter membranes [JJ. J Membr Sci» 1999, 158(1):63-75.
separation activated sludge reactor for domestic wastewater reclamation [14] Liao B Q» Allen D G, Droppo I G et al. Surface properties of
[J]. Wat Sci Tech, 2003,47(1):133-138. sludge and their role in bioflocculation and settleability[ J1. Wat
[ 7] RoyCr Auger R, Chénier R. Use of non-woven textile in intermittent Res, 2001, 35(2):339-350.
filters [J]. Wat Sci Tech, 1998,38(3):159-166. [15] TLee W, KangS, Shin H. Sludge characteristics and their contribution
[8] Frolund B, Palmgren R, Keiding K, e al. Extraction of to microfiltration in submerged membrane bioreactors [ J1. J Membr
extracellular polymeric substance from activated sludge using a cation Sci» 2003,216(1-2): 217-227.
exchange resin [J]. Wat Res, 1996,30(8): 1749-1758. [16] Chang T S, Kim S N. Wastewater treatment using membrane
Lol &RE7C, T, PRl 4, &, LWL %90 R 8 5 o5k filtration-effect of biosolids concentration on cake Resistance [J].
CMI. dbst: dEsOR2 H AR, 2005, Process Biochem, 2005,40(3-4): 1307-1314.
[10] Wilén B, Jin B, Lant P. The influence of key chemical constituents C17] ki, BORE, £REE. BMGRmby [m]. Jbat: %L
in activated sludge on surface and flocculate properties [ J1. Wat b H R, 2004
Res» 2003,37(9):2127-2139. (18] SKITES, 7egk, MOla, . PRS- RN 3% 4 52
Lot o FUN, SRATES, TR, &% S Pk YR ok s i IS 4 ETGACREEHETE (1], PR, 2005, 25(2):249-253.





