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Abstract: This study systematically evaluated the effectiveness of a short-range integrated process
involving oxidation and antiscale in mitigating inorganic—organic—biological composite membrane fouling
in a nanofiltration system for desalination of seawater in a specific region along the southeast coast of
China. Under the influence of organic matter and bacteria, low-concentration antiscalant was ineffective in
achieving satisfactory scale inhibition. The application of high-concentration green organic antiscalant, on
the other hand, increased the organic load of nanofiltration membrane, decreased the removal rate of
organic matters, and consequently led to a higher concentration of disinfection by-products. After the

integrated process treatment, membrane fouling was significantly mitigated, and the removal efficiencies
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of organic matters and disinfection by-products were notably enhanced. Following 600 minutes of
filtration, the membrane maintained a specific flux of 0.534, while the irreversible resistance was reduced
to 0.16x10" m™'. Additionally, the removal efficiencies of calcium ions, magnesium ions, and sulfate ions
in the feed solution remained consistently at approximately 95%. Compared to the oxidation process
alone, the integrated process combining oxidation with antiscale resulted in a lower removal efficiencies of
organic matters and disinfection by-products. During practical implementation, the sequence of chemical
dosing should be appropriately arranged based on the specific water quality conditions at the site. The
oxidation—antiscale integrated process significantly enhanced the crystallization phenomenon on the
membrane surface, effectively suppressed microbial growth, facilitated the formation of a relatively smooth
filter cake layer structure, improved the nanofiltration membrane’ s resistance to pollutants adsorption,

and could provide technical support for mitigating membrane fouling during the seawater desalination
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process.

Key words:

biological composite membrane fouling;

W N 38400 R S P B bR, 3% 7K % 5T
oz B [E ZE ML 2 AL, 3R ROk
IR A A A 109 07, k& [ 51 13
ANFOKE Z—M o JUHAE TR R R e X 9K
R 42 Tl ™ S e T AT R AR S AR 57 A
M AKIRACAAL AT , HLE BN i DR IR K 5 5
PN PR S S7 e

ANPE B A UHAI 5 (4 70 B PR BE ) 2 1 T g
JKIRAL , SR, g 7K FP 45 T BH S -k BE iy , iR o 1
IR T 25 b, DTS B TEHILTS 3t o A, RARA B
W AN A 0 ) A A AN A T ik <5 T BH 2 A 45
A3 2, i HL 2 W B 58 35 1 s AT ALY e A AE B9
oo WEFTE AR Ny AR 0975 Gead B E AT T 488
T AR AR A R R B R

BEL 3 790 9 el T T LA 2554 < JCHIL i A ) 45 3
A1 00 RRA BRI — Tl e 0 AT o gk S 2 ¢ (2
BELR AR, ey o~ KA RER AL AN B~ R A A IR Rk
RA ML, BRI S — DREE TR . R
LA 85 B 286 RIS G IV RON , A R0 D>
BHYR BOIE R, 3 T LS R B A s g L A0
4. BRAAMEA RIFAEER S0 8UEH] (&
IR 4G i (BRIR AT BRR 55 ) RE 188 ) A A 40y B
ROV, FLIEAE S SRR Y S0 72 . RRA A
PRI B AR EE R, n] LA [R] A i B 22 A A ) H
P B TRl A 0K 6 it S ) 77 A ) HRL e D BELR T
A L )l 48 R 4 AT FRA AR G LA R

oxidation—antiscale integrated process;

nanofiltration;  inorganic—organic—

seawater desalination

A6 12 Bl IR W] RE 8 A5 2025 B A AL O 410 ) 4 TR %
5, B E N 32 BRI Y IR OR A R S AT AR
TEHL b AR BHAG 3R, T XA HL- 0 2 A Rt
15 YRR T 5% v J 0

B 3 X FR T A A M DX 9 K K TR
PEATIRBIE , 5 LA A BIF 5 %o G4 g — b 4801k 55 B
AR R AR T2, B EHAE AR AL B4 AF T X0
UERETCHL—A HL-E W) 5 G BT e M 2 fig s o o T
i, 25 2 HOG AN B L5 LA BILTS G 4 A B2 R
(DBPs) 1Y £ BRAICE , B 15 1% L 2B I HI 4
2%,
1 HREF*®
1.1 JRAKKER

2 3 XoF A A T I b DX TR K K 5 R
FFURATE, o, KRN 21~27 °C,pH M 4. 5~5.5,UV,,,
0. 050~0. 602 cm™, TOC 4 0. 76~4. 73 mg/L, 55 &
T #e J¥ O 107. 66~539. 58 mg/L, HL 5§ F Ny 3. 85~
5.35 mS/em , K BT ANHR o SR S8 2 e i 1 J5t
IKE T BB K, o B G R MR 5 R 5 mg/LL, H,
FR N 5 mS/em, pH N 5. 0+0. 5. VEHURE L ZF A1FT
R BFREEF , B8 E s et B A 100 CFU/
mL, RIGFK P BE T SR R T T
TR RAR B T LA B S T 45 e 2 43 3914 10 000
400.480.250.1 920 F1 16 450 mg/L.
1.2 REHRSEE

56 FH 4 0 M55 A 1 NF270 3R i i, 85 B8

« 38 -



www. cnww 1985. com

X S, F o BAL-TLYE T F gl B B AT e 69 45 iR R

T 5 300 ku, A RCE B R 42 em®; R A A
By ARG AL SR R BN K, Tk FH R
¥k 43 A 2l oW S5 [ 24 2 D 5 0 AR Rl N
99% , WS [ B T3 ] 5 WE AR ZEFFT 1R I 3K A
rh L M fCAE B A O B 0 (G50 10442)
P IGFRAE T RARAE G rh b AT, T 37 CIE A 8
F224 hJE BUR TR, 908t U8 R 0 b A TE LA
WK B R IR T R )R NIRRT BT
KT ML AL o DK 7 oK A I B 3 IR
IR A 42 SRy (2521) °C 5 80Pk RN BHLR 790 76 i /K B
o 5 MR A T U S min J5 0 G 74 ) 9K B 6 5
HEN G0 8 3 5 M5 3t R FH R A O o DB 1R B AT
X, FEFTHERFFE 0. 8 MPa, it it 4E 776 30 L/h s KEBEAR
BT H T ROF L B AT 4 8 KRR, IR SR
FAFEHLF . 9 B R 1R,

E1 SiglREETE
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