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Abstract; To identify the foulants for ultrafiltration of Dongjiang River water, as well as their fouling process,
hydrophobicity and molecular weight distribution of feed, permeate and chemical washing solution were analyzed
both in rainy and dry season. High performance size exclusion chromatography ( HPSEC) combined with peak
fitting was employed as a tool to separate water sample into portions with different molecular weights. The results
showed that biopolymers (98 ku), humic substances (1 200 u), building blocks (610 u) and low molecular-
weight neutrals (270 u) were the main components in raw water from Dongjiang River, in which the amount of
biopolymers and humic substances was higher in rainy season than that in dry season. More importantly, biopolymer
and low molecular-weight neutrals were identified the main foulants in total and irreversible fouling during
ultrafiltration of Dongjiang River water in both dry and rainy seasons. Furthermore, fitness between fouling data and
four classic filtration modeling indicated that cake layer blocking by biopolymer and standard blocking by low
molecular-weight neutrals caused fouling during ultrafiltration of Dongjiang River.
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Tab.1 Characteristics of Dongjiang River raw water
N CODy,/ MU/ BARER P/ SUVA/ AR/
KAL) pH B o _
(mg- 1) NTU (mg - L") (L +mg™ »m™) (mg - L")
2015.11 7.14 2.17 13.7 1.58 1.84 0.04
2016.03 7.14 2.60 34.6 1.96 1.68 0.48
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Fig.1 Schematic diagram of membrane filtration unit
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Tab.2 Equations of four classic filtration models

T Fist

. 1

SEAIHIE —=1-kV,
Ap

e i e 1 kY,

FRifEL € e

rp ]34 %€ InAp=kV,

IRV E Ap=1+kV,

VEp EEIEFE 2V, S0 B UE AR
14 KBRS HAZE
141 AHWEGKES BT

IRIE R XAD K ALAE W B4 il XADS . XAD4
( Amberlite ) FIBH 2§ + 22 44 JE TRA-958 ( Amberlite )
R IBE LA K RE 20 B GG B K 443 59 /K 2H 43 et
FAKA Sy A PR SR K 4 5y, AR B E TR R S % S0k
[8]. M FIZ/K IR h i i A ML 8K (£ 1),
RV SR 25 | AT SRE KPR AT R, R RS 7%
KAL(N-1100V-WRE, EYELA, H 4~) £ 50 C /K&



- 10 - ®oR

= AN

5 49 %

Hxt KRR AT W 45, = A MUK BB W E N
~15 mg/L, 45 /K FEZ 0.45 wm JEMEITIEIS1E 4 C
PRAF, I LA B o 2 v
1.4.2  GYF BRI A6 5B

SRR I HEBEL (7,33 125 ( HPSEC ) B A 45 ARG I 2%
(UVD) FIA LRGN 5 (OCD ) I K ha ML i 41
JFAR AR A3 BRS8N Shimadzu L.C-20A , f33EL.C-20AD
% SIL-10Ai BERE S SPD—20AV 45 461 %% A1 GE
Sievers 900 DOC 7EZR K 2%, (61573 B A TSK-GEL®
G3000SWXL (7.8 mmx300 mm) , #FEERN 100 wl, i3
A 2.4 mmol/L. KH,PO,, 3.6 mmol/L K,H,PO,
25 mmol/L Na,SO, , %4 0.5 mL/min, %50 1 Fift
3514 210 3 6107 540 34 700 F1126 700 ufbbRifE SR
CAFTETRENRE S (PPS) VE Ry 73 i AR IERE i /KA
IITETSEZST 0.45 m JEARTIE.

TGN E ARG, FiE AR 50+
o e 20 3 1] R B0 S T I A, SR A TS AN [ 43
T A AR, R PeakFit ( Version 4.0) 31 {2F
XFoK BE oy F BT B B AT e g A b
( peak-fitting) , HI AR FHIEE RS S 1H AL, 0 HT A
[F) 43I0 it 2 3 0 A BT I AR Ak, LA A 385 %
K BRS5SCHR[ 20-21 ].
1.4.3  HAKBT5 17

MR F HACH2100N 3t B2 {30 £ | 48 40 i S
JE(UV,, ) 2K WFZ UV-2102C R4 4M AT W36
JETTI &, 3 A HLER (DOC) SR M multi N/C UV
HS A BB 73 A A 1, = i R 26 F5 20 (COD,,, ) >k
FHBERE fo B R P 2 T

2 #R 53t

2.1 FILKBHHEHE
2.1.1  ZEBUKES T

2015.11 F12016.03 KA A ML) 2 K M4 7
L BIan & 2 Brs. aT LAE ), PR AR 2 DL g 7K & rh
PEFEIK A o 3, 5 ORI BRYT (UYL BT S8 3
KRB KPR 78 245 R — 5 1 2 ] B KRR B
IKEH 3 T K AH 3 B A — 2 19 22 5. 2015. 11 7K
DA 7K 20432 F (60.6% ) , #5 21 43 Lo 451 52 30 5 i 7K
243> H PR SRR 43> 55 5 K 21 43 > P 3R 7K 41 40 1Y
. 55 41 ,2016.03 KAE R SE K 2H 43 B 2015.03 H1 B
W2 KA DLE KR 53 (>50%) , Hig Btk
45> H SRR 5> 53 B K 4L 53 > B Pk SR K AL 4% K
SRAKAAR P A KSR A LA =6 B8 DA A o 55k =, 5K
HAr 0 H A AR 509 > Aar ik gl 45 ) AR BR VTR
S A DL VR B AL o3 B A o A B T R B
BRYTAS T W00 I A9 87 7K 21 43 He B A i, AR

VLRI ML B i 7K 443 Je IR AY B 20%. FEk Sl K
HHB K AL53 L BRI, 32 31075 Y2 19 ] BB 1 oK. AR 7K
PRER K PELH A3 R IS (2016.03 JKEE ) A i FRA%, /]
A Fh1 T 98 T R 3 3 P R T D05 % e ) 4 A K
b BT e B TS G, MU T AR VTR A HL
VI 53 ¥ .

(b) 2016.03

o PRk m K oK B K
B2 AEFHAKRILIKSRREHSHIHR S
Fig.2  Proportion of fractionations in raw water from Dongjiang
River in periods
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Fig.3 Chromatograms of raw water from Dongjiang River in periods
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Fig.4 HPSEC-OCD chromatogram of raw water from Dongjiang
River with peaking fitting in periods
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Fig.5 Area and removal of peaks of HPSEC-OCD chromatograms with peak-fitting for the raw water of Dongjiang River and permeate

during ultrafiltration
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Tab.3 Regression analysis of membrane fouling models
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eI IE 0.276 0.634 0.427 0.724
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B IE 2E 0.830 0.996 0.893 0.900
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Fig.8 Schematic diagrams of fouling mechanism
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