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Treatment Efficiency and Membrane Fouling Analysis of Different
Ultrafiltration Combined Processes for Source Water of the South-to-North
Water Diversion Project
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Abstract: To explore the treatment efficiency of different ultrafiltration (UF) combined processes
on the source water of the South-to-North Water Diversion Project, a study on various UF combined
processes was conducted. The study examined the removal efficiency of conventional water quality
parameters such as turbidity, color, COD,,, UV ,,, etc., by different units combination of the coagulation
sedimentation—ozone/activated carbon=UF full-scale process. Furthermore, the transmembrane pressure
(TMP) and membrane fouling under three different operational conditions: direct UF, coagulation
sedimentation—-UF, and coagulation sedimentation—ozone/activated carbon-UF were investigated. The
results indicated that the coagulation sedimentation process exhibited a higher removal rate for turbidity

and color, but a relatively poor removal efficiency for organic matter. In comparison to conventional
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coagulation sedimentation processes, the coagulation sedimentation—ozone/activated carbon process

demonstrated better removal efficiency for organic matter. UF, serving as the final barrier, could further

enhance the removal of turbidity, color and organic matter in the combined process. Under different

combined process conditions, standard blocking model and cake filtration model were identified as the

predominant types of membrane fouling with better fitting effects. Membrane fouling increased rapidly

during direct UF of raw water, whereas the combination of conventional and advanced treatment processes

effectively mitigated UF membrane fouling.
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Fig.1 Schematic diagram of ultrafiltration device
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Fig.2 Removal efficiency of conventional water quality

indicators by ultrafiltration combined process

2R LI, IR EETTVE T 200y B A B 1Y
FBRACR BT AR A DL 0 2 BRSO A 22 5 Dl E
T F5 3 1 B AR PR e TR BE AL 3L T 2 R g S IR A
B A 802 5 B B AR O s Je — 18 B B, AT —
A ABRoK R R MR AR
2.1.2 F T ABU/K =S50 615E bt

DOM 245 HAREL (I 5L et ek o7 7
AN WA B A9 . DOMAE SRy 7K Ab B 2 vp
TH 25 R ) 0 S TR A KA T kA
3D-EEM ] F TR K i 2 A & 4, 78K it
R AR 28 Tz aE Y S eSO EE nT LA
AR T ~ VI 2 IR e i SRR S B 11 T (8 5
MR 2SR T IS W LR L A T A AR e
(SMP) FIZE I FE TR , XoF W A A A/ ST (A /
Ay) 0 43 9] A 200~250/250~330 ., 200~250/330~
380, 200~250/380~550 ., 250~380/250~380 , 250~450/
380~550 nm. A4 T. 224 5 IC 17K 1Y 3D-EEM £
M5 R W 3 PR o

F &1 3 (a) AT, S KK Bt B o3 35 02 2% TE 4%
F2 B DX I I A I B v ) SO B, E Y
Felg oA+ 00 VI IV ATV PUAS X3k, 356 B JR K
DOM W) EZH 7 M AR K E N i K E BRY
T SRR AR P RN S BE R Y BT . R
DOMFluor T. 2.5 w115 T 45 1.2 Bt /KA XS T 5

<30 -



www. cnww 1985. com

KRN, 5 RRIAR RS T8 A28 dy /K Ak 3B R IR K AR B 75 4

%40 B % 13

ISR AL 3 565 G W i) B 3 . IR BEDTIE T
ZEBR T K AR BURL A A B4 DOM, X
WA~V 09608 B A B T R P38 25 B2 43 5
H16.97% .22. 06% . 15. 69% F126. 04% ., {E R 48 A
AT ¢ b ) A= W e it 5 W B B B [RTAVE TR X0
I~ V1) 2 A g 5 38 14+ B T s — 25 1 B B T
E R F KB T 77.13% . 76. 66% . 63. 52% Fil
75.00%. FEUE T 2 15K h 5421 DOM A5 5 T it
— 0 Fe B, M T R AR P R i K, g
IKAEXKIF T ~ V26 AR 8 T — 21 TR,
F B Ry Bk F) T 82.68% . 79. 03% . 74. 48% F
77.57% , 2 B K AR A 1Y DOM 32 22y 5 fff M st A
YIRS

5500

350 450
Ay, /nm

b. TREEITE H 7K

250

350 450 550 20850 350 450 5500
Ap,/nm A, /nm

c. SRR K d. g K
B3 AEIZEHKRERLIE

Fig.3 Fluorescence spectra of the effluent from different

process units
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Fig.4 Variation of TMP under different membrane
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Tab.1 Fitting results of membrane fouling model under different pretreatment methods
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Fig.5 SEM images of ultrafiltration membrane surface

under different combined process operation modes
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