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Effect of Different Organic Fraction on Membrane Flux Declines

ZHOU Xian-jiao'» DONG Bing-zhi’

(1.School of Environmental Science and Engineering, Tongji University, Shanghai 200092, China: 2.Key Laboratory of Yangtze Aquatic
Environment, Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract: Organic matter in the tap water was isolated into strongly hydrophobic acids, weakly hydrophobic acidss charged hydrophilic and
neutral hydrophilic by DAX-8, XAD-4 and TRA-958 synthetic resins. Filtration tests using polyvinylidene fluoride (PVDF), polyethersulphone
(PES) and cellulose acetate ( CA) membranes were conducted to investigate the contribution of different organic fractions to membrane fouling.
The results show that in filtration of raw water; flux declines with PES, PVDF and CA membrane are 67% > 59% and 19% of the initial flux,
indicating that the more hydrophobic membrane resulted in more severe fouling. For the effect of different fractions on fluxs flux decline with
neutral hydrophilic is 41%-75% of the initial flux> whereas weakly hydrophobic acids is 6%-33% , suggesting that neutral hydrophilic has a
great impact on filtration flux. Among three membranes testeds CA membrane shows the lowest flux decline compared with other membranes in
spite of rejection of as high as 14.69% of neutral hydrophilic,; suggesting that the extent of flux decline may not be associated with the total
amount of NOM removed. The mechanism of fouling was discussed and found that the neutral hydrophilic fraction with greater than 3 x 10" of
molecular weight caused a significant flux declines through blocking the pore for the MF or UF having greater relative molecular mass cut-off
(MWCO)> but resulted in a little impact on flux with the UF having lower MWCO, through forming cake layer on the surface of membrane due

to not entering the inside of pore.
Key words: NOM; UF/MF membrane; membrane fouling; hydrophobic/hydrophilic of NOM; membrane flux
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Table 1  Organic matter fractions of potable water/ %

HHL SRGKYE  F9EAKE SRR MR sEK
o W 4 2 29.92 16.28 24.52 29.28

1.2 SEHKEAVIE 3
TR 06 U FE W B 1, W B B IR SR - Amberhite
DAX-8+XAD-4+ IRA-958 7Y . 7K 1 ixk W B A5 F4) 37

FEHITE 1.5 ~ 2.5 mL/min, YW 50 E 2 HI7E 0.5
~ 1.0 mL/min. FF 1g A% 525 N PR A P9 J S A
AT B 2l 7K CMilli-QO¥ Uk . B 2 /K 1) Toc 5l 4l
IKIAH— 30 R4 5 KR 0.45 pom 538, I H
1 mol/L HC1 ¥ pH {E 175 % 2.0, K Xl ik DAX-8.
XAD-4 A4 JEAE . DAX-8 #4 5 W B (19 ALy ik i 7K
PEE WL, T XAD-4 44 JI5 W BH 1R A7 B4 A 59 i 7K Pk
B, 53 WA 0.1 mol/L NaOH Ut i W Bt 71 DAX-8+
XAD-4 ¥ Jlg ERIAT AU . AR DAX-8 XAD-4 #4 JIF WL
B A WL A i K A DL . S 7K A A LA 7K R
1 mol/L NaOH ¥4 pH {1 % 8.0, 28 J5 1 i IRA-958
PR AL, B TRA-958 W B (1) A HILA A B o 7K
PEAPLY) . )5, 1 mol/L NaOH AT 1 mol/L NaCl Vi
AUE W B 7E TRA-958 B IR B I WL . K Bk
TRA-958 B W B 1) e 23 o Fh PRSI K PR HLAY)

JRoK

HCI (pH = 2)

NaOH (pH = 13)
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Fig.1 Fractionation procedure
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N T R ARRE I gk g/ g, AF R AT AN R T
LR LA ARG TR DB, 58 H K FE 3
S6H 0.45 pm B U8, DUBE G 837 J1 A4 0[] 44 1) 5%
M. BRI KAL) pH IR A 7.0.
1.4 Mk

BAHUER (TOC) K H H A it A w77 1
TOC-V ey W 78 AW 785 254 nm P A& 5K 4 U (E
(UV,5 2K H £ H HACH A &) DR5000 2£4h 1] W4 o6

JCREEVEI 5 K FED 52 TOC F UV, B, 33 156 H
0.45 pm M 38 252 1 /K H1 36 [ Millipore 2 ) [
Gradient 28 ZK AL &, K HBH R 18.2 MQ. Ca &
T K ZE 1 PerkinElmer 22 7 (1) A Analyst 400 Jit
TWRBOEHEAY, HL 5 26 R H 6 1H Fisher 22 H] 1 AB30
L A LA B AR 237 o 0 o R H A B
N ) LC-10ADVP B (53 A%, K3l #5 ) SPA20 %5
AN e P A 254 nm.
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Table 2 Characteristics of membrane

JIEH I3 BRI 2 70t /(o) Ak R/Le(m? -~ A7) K

SR I L J85 CPVDFD 15 % 10* 49.5 722.89 SRR R R P WAL ES @ R W3 s
B CPES) 10 x 10* 78.5 650.60 o R B2 B A A BT T P L AL BB AR AT B2 ]
FEIR TR (CA) 0.1 ym 43 867.47 JE I Millipore 2 7

2 ER59H

2.1 HHARIL 3 17K 5t

KH B R IKAE R 56 AR 8 J5UK i g K Pk
S E P S KPR B P S K 4 43 R 4l K
(Milli-Q) ¥ TOC & 5 mg/LAAT, 44 pH AE R F] 7
i, 1 mol/L CaCl, A1 1 mol/L NaCl 73 1K 75 4143
(1) Ca®* « HL 5 289 2 AHIE . A ifi 753 2 TOC. pH 1H
Ca®* FIHL G R K SO T AN [/ 4120 RKFE e il
JEEZ 1T ] TOC UVygy~ pH L~ Ca™* FTHL 3415 3
s

=3 3MEBEERSANYES HKRY
Table 3 Water qualities for each fraction before

three kinds membrane filtrations

i TOC — UVas, SUVA Ca?* GRS
K p
/mgeL™" Jem™' /L*Cmgrm) ™! /mgeL~' /mS*cm™!
A1 5.182 0.093 1.79 7.02 23.43 5.468
A2 4.684 0.113 2.41 7.00 16.43 5.539
A3 4916 0.093 1.89 7.03 16.10 5.523
A4 4935  0.057 1.15 7.01 17.46 5.572

A5 5.191 0.097 1.86 7.00 19.08 >20
B-1 5.169  0.106 2.05 7.00 103.56 5.340
B2 5.547  0.129 2.32 7.02 104.95 5.307
B-3 5.110 0.112 2.19 7.03 106.03 5.343
B-4 4.855 0.056 1.15 7.01 105.03 5.300
B-5 5.465 0.125 2.28 7.05 102.13 >20

C-1  4.998  0.098 1.96 7.02  72.63 3.350
C2 5.418 0.139 2.57 7.04 77.55 3.218
C3  4.732 0.097 2.05 7.01  79.08 3.277
C4  5.629 0.063 1.12 7.06 70.13 3.146

C-5 5.454 0.124 2.27 7.04 66.15 >20

1) A: PVDF J; B:PES B C: CA B 1: HOR/KJRK; 2: S K P
3: BRI 4 RESRKME 5 MM S K

2.2 ARG B LGS RS 8 0 5 (1) 5%

KH R K F A B 25 4153 43 9 %) PVDF PES-
CA JBEEAT Wik y& 50, IR &5 a8l 2 ~ &l 4
N RT3 L P SR K o) R R B Bk
TPHE, H—H R TBEER @ =S NRET 69%.
T5%~ 41 % s R 7K IR Z . ik g 7K 1« 59 B 7K 2k DL R A
PR 2H 2 o8 M 30 S 1) 5% M 5 /D, L i R R R
Briasy, mntam e ARK 4 R Y Gray 21571
TR &5 FAH— 25, R0 MK AT HL L 5|
i W< SN & B S N S N Rl £
SUVA {H 55 i (32 3), {H0) 3 & (1) 52 W A1 1R /N . SUVA
B LT AT LA 1) 0 B 5 A6 R R 0 XU 1 A, R
JEREIR S 2 /> VF WS He L R TR At i e
VoY B R RS (BT AR K, WA,
SUVA IR PSR A AL, Wz 2L 1R . 22 B ik
A 38 I e 1 2 B R 3R

L ILe gl oy A L, JEKRT P S K AL 2 X 3
Tt B RS0 T2 P 55 i 9K, (R 3 S0 o 1 P
JEEN AR PVDF BE 38 45 I, JsUK | iR Siek
PEZH 53 138 B 53 5 N BT 59%  69% 5 PES i i) i
= N EIA 67% T5% s AT CA B, @ &AL T B
T 19% 41% .t o] WL, JEOK Rk Sk PR 41 50 )
PES W5 7= A (V75 G de Ry 7™ #E, JLIRCA PVDF i, 1
SR /NI A CA TR 3 Ui B0 T R FE (A B A
53 s ANTRIAA 5 (R R T 3¢ 18 ) Gt B AR AN —#F, 3R W
FEAA AR A 5% i) S 08 (1) PR 35 2 — . B R 2 ml A,
PES MR fisk £ 0 7850, Ut BH A% M5 (1) s 7K P 6 ik,
1M PVDF JEE55 CA JBER Ak A7 43 ) ok 49.5°H11 43°, 3%
WA K PR o 3k 9 S K M S K M 4 4 i, PES
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Fig.4 Effect of every fraction on CA membrane flux
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