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Comparison of Membrane Fouling Between Membrane Bio - reactor
(MBR) and Membrane Coagulation Reactor ( MCR) for Micro -

polluted Raw Water Treatment
HAO Ai-ling, ZHANG Guang-hui, ZHANG Ying, GU Ping

( School of Environmental Science and Engineering , Tianjin University , Tianjin 300072, China)

Abstract;: Operation of MBR and MCR for micro — polluted surface water treatment was investiga-
ted ,and it was found by comparing the variation of membrane specific flux (SF) that membrane fouling of
MBR is more serious than that of MCR. After physical and chemical cleaning of membrane,the membrane
specific flux for MCR and MBR is recovered respectively to 99.7% and 76.9% of pure water specific
flux, and physical cleaning makes more contribution te it. Analysis shows that element iron is the dominant
foulant in MCR. While in MBR the composition of foulants comes mainly from microorganism and organic
matters ,and iron salts and phosphate are the main inorganic foulants.
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MBR FfET5 BL4H 1R .
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Fig.1 Flow chart of MBR and MCR
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Tab. 1 Parameters of experimental setup

I )i 88| i & (L/h) HRT (min) UK BB (m? ) | TR (d)
MBR | 150 120 | 20:1 15 30
MCR | 500 52 151 30

1.2 [FXRKRERETER

MBR 1tiz47 130 d(24 h/d) , Ritab KB &
¥ 400 m’, HFAKR TR KRB R B IR (GB
3838—2002) FLEMIV . VHIK(COD,, =6 ~ 15 mg/L)
K% V2K(COD,, >15 mg/L) ; MCR #5577 70 d
(5~7 h/d), BitAbEAKEN 172.2 o’ , I FK
KRAMGHABRBELEITH=ZAE, BN ENIR
AKIEHIEK, JB FHb T K 35585 2 br v ( GB 3838—
2002) HLE K 1 27K ( CODy, <4 mg/L) s 5 . =B
BRFKESK, BT VH(COD,, =10 ~15 mg/L)
BHEVEK, FAKREBHARIE?2,
1.3 SymBRAZE

Ca Mg .Fe: JfF R JEIERE s UVysy UV
TU - 1800 $4h/ ] WAL iT; PO, (B F ik,

®2 BAKRERHEHRE
Tab.2 Quality of raw water and dosage

coDn,, FeCl, | PAC
RN 8% (7"3(:2&)1 (%T%) (mg/L) pH (fﬁ) (mg/L) { (mg/L)
MBR 9.5~23.0 3.5~51.6 | 9.01~27.26 | 7.22~8.63 | 2.48~17.79 10
#F—BE | 21.0~29.0 1.9~3.1 1.80 ~3.68 10 20
MCR | F_HE 5.2~11.5 12.5~36.6 | 12.82~26.78 | 8.00~9.04 | 6.76~9.70 30 40
B=pB 1.9~5.7 12.6 ~18.2 | 12.71~16.54 | 8.02~8.33 | 7.05~8.69 120 80
H: F—HBETZRGIAR KR A Y pH M.
2 #FR50% RECHELPRE 2 PENRA Bk, BB
2.1 EHLERNTL 2 BB R XS SF EWEENE W, A

JE H3E B ( SF) B2 4 Bl 18] 35 S L8 L 77 B 28
A Y50, X% MCR #1 MBR W Vil &
Bz 7 HT E AL B A A 2 BoR. BT —
RirBt MCR F B LU BB A 10, iR e FIRAK K B
BF H R EATE B DHZ BT 8, IF H IR HuE7K
ot BT EFLEZAK, £ 1K B B3 K MBR R
L B T Rz AT e V) ) R R T K R T R

s2fbR - MBR &% 24 h/d, i MCR {X T/ S ~7
h/d, B} MBR il MCR " TAESRE " B AR B, X 45
RaX SF = ARIME W, (B X —FRELEBT

FHET RARERNRILEKRY SFRXER, I
LA K {HFOR AR BK B H) SF FERME, 55 WA 3,

l

e
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SF/(10"°m?*+s'-m™ Pa™)
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SF/(10™m® s« m'- Pa™)
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Fig.2 Membrane Specific flux vs operation time
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Fig.3 Specific flux vs accumulative permeate quantity

per unit membrane surface area
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SEREIET LAHER MCR fEg 422 ¥ 15 0 TR
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0.245, X 3% B £ 40 33 [] 45 7K & (% W A6 5] 69 R
B MBR H. MCR 1) S0 & & (G159, BERH 77 1%
i§ 4,80 MBR tt MCR E 58155, BT K,pfY
bt Kya K 8% , I BT A1 MBR B {5 4 AR E

ME 3c ATLAE Y, WEE RAR IR BT KR
RGN SF ghek s TV, Frxd hi i K fH B8k
/K, =0.208,K, =0.081), X338 MBR B
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25347, MBR RS L B R e KB F IR T
REOFEARTRER . BT, FUKHRE 5 EFLiE 8
UTAOTS Re il 2 T REFL , B0RE K FREFL 22 9 0 8k AR
A, WTITE BUBETS B3t BIE D2 , S SUIEH 138
KB HGE B R T b Fa, BRSBTS
BT S BIHF 6 PAC 54 83k, R
LS HREEAR SR, BUEE KA R
8 HERMNTHREXOREBERET. AREB
. EEEEHEL TS REY B
B AL/ MBI SF LB TFIEE,

151770 d j5,MCR f I8 LY 18 8 B& 9 5 5 L8
B#974.6% ,1 MBR 217130 d 5 ER MRS
VIHA{E A 27.8% . MBR P4 JE B KR E MBR
5 MCR ML — R R ZAL, 3% HE B 5o s
EEREBEERERY -1 EERREY, R,
MBR X} BRI YR B YR ERELHNE
W T R )8 B R R 0 2 R R R BEE , T A
MCR A 7H B W " ff F Fe (OH), 4k |, @D T
HAERRm KA N R EE0, aTLEN,
Xt F S 7 e s AL P 5 e R U MBR tE MCR ™
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22 EFrR, 1) MCR 8RS A By T 28 X
S, M5 Z MK, MBR £ BKEAEYIER LR
gudy 0 R BTdo s B T B E TS B,

2.2 FHEMUER

1 MCR \MBR 4} 53547 70,130 d j5% % B i
FES 2 4 DA ROV 2% T B, W ER % BE: MCR o i) i 4
R 2RO, BEEWMEL R EIBEA 4 AR
RERR . AR M PAC J5,15 895 PAC
SO —RERMHBIEER, H K PAC EER RS
Yo% L, S B0TS U8 2 PR KRR PR BRI, M 22
AT HHRMERD . M MBR o ¥ B 2 44 3 T 5
BEMEDHE B S, B A KRR, RN
BRI X —HERHA L, W EH TFREAYS
AR I 1R A B K A 58T AR 15 B BUR BT B
ZEVEE L LATFRIEE, B2 R HH oM RE
DE T R,

2.3 HEME%R

%f MBR 1 MCR 5 B (293817 T =4
Y 3B AL# e, MCR BTSN B kK mhik—
0.02% RYEL PR IEE I 12 h— 0. 5% fi NaClO 35K
B 12 h; MBR WIE S S BN B KK np#—
0.3% WL BRI IR B Y 12 h— 0. 4% [y NaClO 5 %
B 12 h,

253 AXRKES  MCR B4 14 E b2
MU E, BEEARALNBEAGIRAMOE G Fe
(OH), Uil HA BB R, FENHE
AR B, HoBfe SEE 5 A2 A K, 1 MBR
T L (A EEDEE BRI X S 5 | 41 4 3R A TR A
S, FRAALEREFE T R, HEBE
HREE ESHEAEZARAKR, HFRZAIWED
ROBR & ZEE R E M a2 Y R RE R BR . Wi EE
B R BEAGHOUREN, YEBFREERER
THEEROREHZ,

FERERARENE TEMEKGER,
FEF KA B MIKE (SF/SF,) & L RIRE B IR
BELHANFERITREEEREM IS (B n R
7N RFREEFRBER SR WE 3 Fin.

M3 A, 2d 8 —H W YEERE MCR #1
MBR W BB E 5 5K E T 15.4% F125.0% , &
FALBMFERTIREBEEZEM 65.3% F1 50. 9% ,
AT, Y vExt MCR 1 MBR R L@ B E
FIBKTUHK, MCR JLH 4k, X MCR &9 B4 14 1

5, HCl BR¥ELL NaClO W etk E T EZ R ILE R,
i MBR BINEAE HHE . i T A RIB L # T s x5
Y EBREAWE, BT #ER MCR & MBR F#
ISR BB A B

®I3 EEXSTRERERNEE

Tab.3 Recovery of membrane specific flux after washing
%

i H SRR | PR | Uk BB EAAINYY
SF/SFy| 74.6 | 91.0 [97.8| 99.7
MCR
n 65.3 |[27.1 7.6
SF/SFy | 27.8 52.8 | 56.7 76.9
MBR
n 50.9 | 7.9 41.2
WY MCR WIRILERME I HELH

99.7% ,1 MBR R4KE 3| 1 76.9% , o] LAH#HEHI,
MBR M4 EFEE LR AW RS R, 4431 H
FERIRE T AR IS Y . AR, S
SEH ot i S B 4K O 14 () o RO B & ) f o B
Pt B2 o O Bsf 1], B e, 197 18 AR B 18] £ O AE
KA BRI ERIF R BEROR
2.4 FERBA ST

i X & H UL R BT T AT T
MW, ABFRY MBI RT LLE L8R Z
BAEANY K FHBENEREETF (0 Fe
%), AT BERR = 0 20 IR 3 i e R , FLl B e
BRmEN i TR R B T L kBB R  K
LB, B LAXS B SR IR 1T T R R
T . AETHE BN ESEMERT
=5, FHHTR AL EE R A A BRUK B 7 B A R T AR L
AT RE . BRZRINE 4 Fin,

®4 BUERRBALS
Tab.4 composition of acid eluent

my(m2 -m’)
Fe

R RE 3% Ca

MCR 0.065 | 0.052 | 0.427
MBR 0.184 | 0.035 | 0.277
13k 4 ATHI, Xf MBR 1 MCR il 5, EHLIS§TT
EYLUFe HE, X5EBEY MRBRARE A
[, MBR BE4i{F FHESTRIZHREILF A MCR
35, BT R BRMAAXRE
AHFEFEY,7E MBR FRHLIS R T L5 34
Y — [AITTRH O B R 3R T, T UK R AR 5 L BR
fE5E B AR E . Bl , Kwang-Ho Choo™ % i
5K 7 7€ MBR tft MgNH, - PO, - 6H,0 ZE R L

Mg
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SHY, W SRS —H U R FE R R i, 1 AT
Bsge, KA, 7E MBR MBREREKHFES
BEM PO, (KRS MT TR ML T bR
1 RS R B R AT RY R

F®5 MBR B £ 56 B A AY 53 5 47
Tab.5 Composition analysis of acid eluent from

membrane module
mE 7= [HCl Y # NaClO BERR ¥
UVy, (em™") 0.062 | 0.117 2.009
UV, (em™") 0.006 | 0.004 0.022
PO} [mg/(m* - m*)]| 0.000 | 0.082 0.019

MFE S5 BT LAF ), 5 MRMR Bt L NaClo ¥
BIFREBRTEEZN UV, M1 UV,o ITF UV, HI
UV, RIS BB A LIS 1 W E — E ROAR e,
B LAHEW SR A NaClO k47 B o8 7T LA A BRE R i
B RAL B A YL, % B Ak T4 A W 16 B N 3R 1w 9
EABBEGRIEEAER, X 5EREY iR
B3, TR NaClO X k4T ik 2 i ek i &
S UK AT £ BUA YLK ALY ( Extractable Organic
Halogens , EOX) (¥R B 7 /5, BT A MR BB L+
ok B s RER .

g LR, % F MCR SRiamE % i R L T
L5 B ALY TS e S E, MiE MBR F1 i 4
Y R ANYE RN RIS RENE,

3 &

@ kA MBR 1 MCR 43545 Yy 227k A
BhPEA TR, ER T EEENER. 21770
djg MCR WIELL A BREZEFELEREK 74. 6%,
MBRZ 130 d MiZfTRR L EREEVHEDN

- IEER -

27.8% , {5 YR AL EL MCR (728,

@ GBS EA ST IR S, T
MCR ,MBR # L0 i8E & 43 APk 2 ZH R 99. 7% I
76.9% ,MBR = JIE i) 4~ W] 31 75 B¢ MCR /9“5,
YHEERER THEEREGR, ERERERNAN
FB e E e+, Sh R AR Uk L NaClO ¥ F A T
MCR @2 9K S, T MBR 15 50 MAE4 A o

@ MCR G REERETIIGY, 55T
EFEL Fe; 7£ MBR h EHLI5§ 4 £ Jy #k Eh A ws
feth AV EMAEYIISRE T BHNEGSR,

SE Wk
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