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Feasibility of Evaluation for Irreversible Fouling of UF Membrane Based on Micro-Interfacial

Forces
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Abstract Interfacial forces are recognized as an effective method to analyze the mechanism of membrane fouling. However, there are
few reports on the causal relationship between micro-interfacial forces and irreversible membrane fouling. In the experiment, the
interfacial forces between pollutants and between pollutants and ultrafiltration (UF) membrane were determined for typical membrane
pollutants and actual water, and the correlation between them and total membrane fouling (i. e. , including reversible and irreversible
membrane fouling) and irreversible membrane fouling was studied based on linear fitting analysis. The results suggested that, the
interfacial force between pollutants and UF was significantly related to irreversible membrane fouling. The corresponding correlation
coefficients were all above 0.910 0, and the highest was 0. 979 2. Therefore, the interfacial force of " pollutants-UF" can be used to
evaluate the irreversible membrane fouling potential of UF influent. The interfacial force between pollutants and pollutants had a better
correlation with the total membrane fouling, which was more suitable for evaluating the total membrane fouling potential of UF influent.
The research results provide an important reference for constructing a more reasonable membrane integration process of UF.

Keywords irreversible membrane fouling ultrafiltration (UF)  micro-interfacial force membrane fouling potential ~ correlation

analysis

WL (UF) ISR RIAN B 0 BOACIRER B B v AR R i FEGET AR 1K
VERLH 4K B A K VR BEAR SR, BV RBERNT L L 4 R S e MO AR i
UF T KBRS TG MR, JOR ORI UF BES Y Wi e I DR H8 b5 R O 2 ]
VR R PRI MR S R S AR DS A Jok O AR 0 L) A T
TS et ORI B UF 5 28 8 9 S T 308 95 24
sttt k055, BLC A, B R B WA B AT
CREAE] PRSI 0 B B gty IR YIS R AR A i

Bk, E-mail ; 453570129@ qq. com, T RE A TR SN BB, A AT 2 IR AR AR A 2o




PUREE S I 9 o7

Fe T O T D PR B R AN n] 075 Gy n] 174

Vol. 43, No. 1,2024

B, BT Al KA s, O A A
T BAE R S BT O B RN kT S
P IRAE G TS YV T AR B X BRI T N T
SRR R IR R B N T B AT BRI
PR, R E R R S TR I+ 3 4t it
AT , 308 o 17 BP0 = T I S 0 ¥ G 4 i
S AERET ek 3R 1w, 0 mT DA R 0 R A
AT, B A R I Vs e 5 TE e
Z 8], VL5945 UF 2 B i S Ve H g, ml A
TR ASEMT TS Y A BRSOk [ IR DR A
FRALIE AR TR, 3 2ok B L X ) I R SR T LA 4R
HI P HE K B RS S T B, T 5 0 35k B G A I
WALH T 2 4 Wang 25 8 1 %} JE R (HA) |
B ARMZHE 3 g T 25 b e RS Je My i 5t
AR 130T, S B 1 AR 4 T HA P Rl s YL 4
o3 i U BUR B U8 E G5 R, DT 7 A o Y R
TG HEK RS B T A TE Sk — A BRI 2 4
PR R, IR Y5 e O AR . Yang 250 3 it
BRI 6t o BT T A% Gt e oK AR P A
BRI A Wt A 08 5% U JIEE 95 e J7 T B PERE , 45 RN
SHERIE A= Wt A Rt 0 A0 30T B B A 3 o B AR
THAA RO RS BT G, I3 2 S B A 0 3k 50 i B
T 451, B2, B Ao S 7 H i arss &
SR R S Y LB s A A T2 Y AR
ANAL RS G B WE SR AR 2D, SOU B T R 43R
VY Z B (TG -5 08 " K 5502

6] (V5 4 -UF B%) " i A Ve R . WD B3t 1w 4
FIEE A VA AN AT 8 5 e B DA ST

ARSCHEFE HA A 175 2 H ( BSA) FlHE B R £
(SA) 4y IR % 3 P 7Y 5575 Y Jog A R 2 F J5 A
LM RN R 3R 5 bt K A Ry SZ Bk 44 il 5 UF
T AR R RS YL FE B AR, DL S e s e
“V5 Y- UF 5 (SO0 AL T8 VR FH 0, S AT S [ 28 7
PO TR I 3 0 UF 65 e, 0 HOE A o] 33 Y5
YL (A AFAROG 2, 50T LA SO 5L T 4 0 e e sk
IKANTT 8 5 YV RE Y FT AT, i UF RGEA AT 3
Y5 e s Tl B4 T EL L RO A PR FE AR
1 R BFAE
1.1 RIEs e

i IR UF B8R 5 9 £ 475 ( PVDF) A4 52 i)
ZSETYE UF R, p OB K 4 AR A PR 2 w4 AL
UF AR B AHX 43 F B it o 150 kDa, 25 21 2 Ji
221AME R 1.1 mm, WA R 0.6 mm, i FH AT 7F
S A /N A X v A A R B A B A
RO PETHALR 0.002 4 m®, IREGEEE 5 Fhih K4y
BIVERRER K, PR T 3 AN A0 i gk, ik
B R P e e DA B TE AU E 65 L/ (m®+h)
DL U R g 4 W I s B R 2% (TMP ) . 4 3L i 60
min A— A FE A4S RS BEE LR PR 1 min, S EK
KR 2 5, USRI IR T — A~ iE A
W, AR ER Ay AT S 3 A R I Y i g
¥, 5 R KK RS EUNE 1 s,

F 1 RE KK BURHE

Tab. 1 Water Quality Characteristics of Experimental Inflow
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Fig. 1 Experiment of Multi-Cycle Filtration
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Fig.3 Correlation Analysis between Membrane Fouling Indices and Different Interfacial Forces
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