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Fig. 1 SEM images of several PVDF membranes
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Table 1 The porosity and average pore size of the membrane
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Fig. 2 The water flux and BSA rejection rate of the modified membrane Group A(a)and Group C(b)
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Fig. 3 The anti-fouling performance test of
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the membrane in Group C

3 it

R UTTE A AL TRAS T CS/SA Ppla] i
PER) PVDF & & B, R G0 RAE T el vk B9 38 &=
BSA # A2 rim g vh e oW e . SLie gl Rk
B . R A o X B T T Y S K M AR A
. R CS iy A5 BEFLBRIL 75. 1%, 484l PVDF
PEEETE 13.5 AT TR SA Y C2 BERYHTTE e
PERER U, FRR iy 86. 7%, b PVDF JE4£ T T 31. 8
ANES SRR Ry 3k Bl e /IMEL 4351k 51, 7060 0
13. 2%, ELalilE o BIRREAR T 22, 2 A~ 40 2R 31, 9



55330

BEEEAEAE SA etk CS/PVDF MR A il 4 M KA 15 R MERED T 105«

ANE TR TG Y R, 38, 400 LA T T9. 5
ANE 5 S AR R T BSA R SR BT G
Y. SA-CS/PVDF [R5 Ytk fe i 1202
HREALAR /N AT VR LA BGRK PR R 3 i o % F
FENTF R BA FLAE — AT B IR) i o BIL A ) e 1 E 2
BRI T

SE 30k

(1] #hA . RERE s EoR g R [T ] S TS,
2019(2) .27-28.

[2] Yang H, Zhang ], He H. Preparation of carbon nano-
tubes/ TiO,-polyvinylidene fluoride nanocomposites and
composite films[ J]. J Phys: Conference Series, 2022,
2263(1): 012001.

(3] FWIE, /= i, XUORESC BB R4 7 ik s
HERELT]. AL TR EL, 2018,46(10) :235-238, 246.
[4] Zhao C, Wang S, Wang N. Fabrication of modified
PVDF membranes with PAA network polymer for high-
ly efficient oil/water emulsion separation[ ] |. Sep Purif

Technol, 2025, 357(PB). 130138.

[5] LiSF, Zhang M L, Sun J, etal. Preparation and char-
acterization of superior hydrophilic PVDF/DA mem-
branes by the self-polymerization approach of dopamine
[J]. Front Chem, 2023, 11.

[6] v 2, X2 K, 5k + 4, 2. DCMC/PEI ¥ J2= Bt
PVDF @ g 43 2 Fibeis Jethae B R L], RS
A, 2024, 44(5); 57-66.

(7] s, RS, B "R PE- vk XU B [E) B s Je Dhak
PVDF B3R A5 it Be o Ts et re U], Bkl
58K, 2024, 44(2); 140-149.

[8] Mathew S, Jan H V P. Dielectric properties of hot-
pressed poly (vinylidene fluoride) /functionalized carbon
nanotube composites| ] |. Mater Chem Phys, 2022, 285
126134.

(9] Weamde, T, KRZ, 5. BMe RN & 4w 5

TS AN P R LT ). Ak 4k, 2008, (4):
65-70.

[10] Wang H, Zhao X, He C. Constructing a novel zwitte-
rionic surface of PVDF membrane through the assem-
bled chitosan and sodium alginate[ ] ]. Int ] Biol Macro-
mol, 2016, 87, 443-448.

L1 mdetly, MOWIZR, B/, 55, R ek BE I it i &
RAAeZs e e i LT . ks kg, 2013, 25
(6): 1012-1022.

[12] Cynthia N B E, Al-Gharabli S, Kujawa J, et al. Fab-
rication of blend polyvinylidene fluoride/chitosan mem-
branes for enhanced flux and fouling resistance[ ] . Sep
Purif Technol, 2018, 190. 68-76.

(18] gttty T/RVE. BRETIA . 5. REWIMR 7 R X
BRI 5 2 AL 25 F R PR AR g 2w [T, A4k
AR, 2020, 34(6): 466-472.

[14] &2 & gl 7e v s R IR CS/TiO, /PVDF
TR BRI (D], MREE: B/RIELLIE RS, 2019.

[15] 35, M2 B, 22U 9kt PVDF %
JEREBTI Y Re TR LT ). ARl S8R, 2012, 32
(5): 63-67.

[16] Xue J, Wang S, Han X, et al. Chitosan-functionalized
graphene oxide for enhanced permeability and antifoul-
ing of ultrafiltration membranes[ J|. Chem Eng Techn-
ol, 2018, 41(2). 270-277.

(17] 3 A, SeRBEAL PR Y oK ek Je ) . En e B
7, 2018, 35(11):1-4.

(18] MEZEMN, WSS, WRETER, 5. WG BEmR NNy 1R IS Th Ak
RPERFTERERELT ]. AR 225 Tk, 2017, 37(4):
13-22.

[19] Xu S, Chen G, Xu Z. Excellent anti-fouling perform-
ance of PVDF polymeric membrane modified by en-
hanced CaA gel-layer[]]. ] IEC, 2018, 58: 179-188.

[20] XB 3, EXORT, XUFTHE, 5. BB A SRR X i 5
MREhEvERE A2 L) . s FSE 598 &, 2010, 31
(10) . 18-21.

Preparation and anti-fouling performance study of
SA-modified CS/PVDF blended membranes
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LI Xilong', ZHOU Yuxiang'
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Abstract: Polyvinylidene fluoride (PVDF) is considered a suitable membrane material for wastewater
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treatment due to its excellent chemical properties. However, the inherent hydrophobicity of the PVDF
membrane deteriorates its anti-fouling performance, thereby affecting the wastewater treatment effect. In
this experiment, PVDF powder, anhydrous lithium chloride (LLiCD), chitosan (CS), and the solvent N, N-
dimethylacetamide ( DMAc) were blended in a certain proportion to prepare a CS/PVDF porous
membrane. Then, sodium alginate (SA) was attached to the blended membrane to obtain an SA - CS/
PVDF ultrafiltration membrane. The results showed that the CS/PVDF membrane coated with 0. 5%
(mass fraction) SA exhibited the best performance. Compared with the PVDF membrane with only 5%
(mass fraction) LiCl added, the water flux increased by 845. 2 L./(m® » h), the bovine serum albumin
(BSA) rejection rate increased by 23. 6 pp, the contact angle decreased by 36. 2%, the irreversible fouling
ratio (R;) reached 13. 2%, which was 31. 9 pp lower than that of the pure membrane, and the reversible
fouling ratio (R,) was 38. 4%, which was 9.5 pp higher than that of the pure membrane. This indicates
that the hydrophilicity of the modified CS/PVDF blended membrane is improved, and its anti-fouling
performance is enhanced.

Key words: polyvinylidene fluoride; modified membrane; chitosan; sodium algin; anti-fouling performance
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