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Fig. 1 Schematic diagram of the construction of anti fouling coating on the surface of polyamide reverse

osmosis composite membrane
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Fig. 6 Effects of PVA(a) and CMC(b) concentrations on water flux and salt rejection rate of composite membranes
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Fig. 9 Time dependent normalized flux of membrane PA, PA-PVA, PA-PVA/CMC/GA in filtered aqueous
solutions of 500 mg/L BSA (a),200 mg/L SDS (b), and 50 mg/L. DTAB (c¢) at 1.0 MPa, 25.0 C, and pH=7.0
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# 1 PA.PA-PVA # PA-PVA/CMC/GA /2 SDS.DTAB #e BSA 2R 75 475 4 52 5o P 44
Jwo s Jws v Jwe ~FDR #= FRR 44
Table 1 Jws Jwss Jwes FDR, and FRR values of PA, PA-PVA,
and PA-PVA/CMC/GA membranes in SDS, DTAB, and BSA model pollutant contamination experiments

15 A Jw/(Lem?«h™) J,/(Lem?+<h") J/(Lem?<h') FDR/% FRR/%
PA 61.6 37.3 44,7 39.5 72.6
BSA 7K#5 PA-PVA 48.6 39.0 44.1 19.8 90. 8
PA-PVA/CMC/GA 55. 4 50. 1 52.9 9.5 95.5
PA 61.3 50. 6 55.9 17.5 91.2
SDS /K7 PA-PVA 47.5 42.5 44.3 10.5 93.3
PA-PVA/CMC/GA 54. 5 50. 9 53.9 6.5 98.9
PA 62.9 38.1 45.7 39.5 72.6
DTAB /K% PA-PVA 56. 2 41. 4 45. 8 26. 4 81. 4
PA-PVA/CMC/GA 48.5 37.9 42.3 21.9 87.3

F2 R A IE G BRI AR A AL

Table 2 Changes in anti fouling and permeability performance of membranes before and after different treatments

BigEIRFS

PuistEfe

BiENERE

BSA 7544 (100 mg/L, 0.5h): FDR=1.1%;
DTAB 7524 (50 mg/L, 0.5h); FDR= 23.3%

22 P R R 1 AT R

K B A 24. 6265
AR 0. 86%

JU B B e/ 90 K SR B 1) 36
B

BSA 544 (150 mg/L, 0.5 h): FDR=1.1%;
DTAB %535 (50 mg/L, 0.5 h): FDR = 22.7%

KB HEREAR 7. 9765
HERARFEAT 1. 06

BSA 5% (500 mg/L,0. 5 h) : FDR=10. 3% ;
SDS J5 44 (200 mg/L,0.5 h):FDR=4. 0% ;

ROIGEWE/ R I LT 4R/ 18—
e R R = R TAR)

AR RFEAG 17. 9%
BEL AN 0. 25%

DTAB 544 (50 mg/L.0.5 h) :FDR=4. 5%

2.7 FREGT A 1ERE

3H 0 FE R AR R IR AR AT PVA/CMC/GA B,
e PP T AL S AR RE . SR TR BE 2301
0.1.0.1 F10. 01 mol/L i HCl, NaOH #1 NaClO
VR 20 h, SR BEGTALE Y I I T A %
3 I AREAE R I Tk A R R b e M
JZ (R REEAE 2 A FEEXT Ak 27 b B A 35 375 3 = 3 A

k3 FEREAN

NaCl B RE S T . SR 55 Iy SR I e A L
PA-PVA/CMC/GA ¥ JZ IR X 2% b Ak = 9y 5 )
AE T R 8022 ] PVA/CMC/GA IR ZHA R
SRR P T DR R R R L B8 S A T
JREGPLIE . GA 73X R I 2 (49 S B A T LA &%
PVA/CMC/GA WRJZHI P41 A 0R 2 B AT 45
5 A2 A

J& Jo s Rk i Fe PA-PVA/CMC/GA & ERE 6 55 85 MR

Table 3 Separation performance of pristine PA and PA-PVA /CMC/GA coated membranes before and after chemical exposure

HHE FE HEIEAL KiEHRE/(Lem 2 «hh) HEhE/

Kb FR 62.7+2.3 98.140.3

N HCl %3 65.543.0 97.940. 2

IR SR RIB NaOH ¥ 76.242.8 97.840. 2

NaClO % 88.7+4.3 94.140.5

Ab BT 53.241.8 98.340. 2

PAPVA/CMC/GA 121 HCl % 56. 44-2. 0 98.24-0. 2
: NaOH ¥ 57.242.2 98.140.3

NaClO ¥ 66. 04-2. 3 97.440.3
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Preparation and properties of high flux anti-pollution
polyamide composite membranes

LIU Xindian, DAI Lei, ZHUANG Sijie, SUN Chang, LONG Zhu

(Research Laboratory of Functional Materials for Short Fibres, School of Textile Science

and Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: By employing a physical coating-crosslinking method using glutaraldehyde (GA) as the
crosslinking agent, a polyethylene glycol (PVA) coating was constructed on the surface of a polyamide
(PA) composite membrane. Carboxymethyl cellulose (CMC) was used as an additive to enhance its
permeability and anti-fouling properties. The study demonstrated that when the mass fraction of PVA was
1. 0% and the mass fraction of CMC was 0. 2%, the resulting PA composite membrane with a PVA-1.0/
CMC-0. 2/GA coating achieved a pure water {lux of 53. 2 L/(m? « h), which was a 14. 4%4 increase in pure
water flux compared to the membrane with only a PVA-1. 0/GA coating [ pure water flux of 46. 5 L/(m®
« h)]. This improvement was attributed to the relatively regular structure of PVA, which contains a large
number of hydroxyl groups that can form crystalline regions through hydrogen bonding, thereby hindering
the permeation of water molecules. The addition of CMC reduced the crystallinity of the coating, thereby
improving the membrane’s water permeability. Anti-fouling experiments indicated that compared to the
pristine PA membrane, the PVA/GA and PVA/CMC/GA coatings significantly enhanced the anti-fouling
performance of the polyamide composite membrane, with the addition of CMC further improving the
permeability of the coating. This high-purity water flux and anti-fouling composite membrane has broad
application prospects in water treatment, separation, and environmental purification.

Key words: polyamide composite membrane; anti-pollution property; high permeability; polyvinyl alcohol;

carboxymethyl cellulose
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composite membrane integrates the outstanding chemical stability, high permeability, and porous structure
of PVDF membrane with the unique phosphate affinity of HFO, resulting in superior phosphate removal
capabilities. The study systematically investigated the effects of pH, reaction time, initial concentration,
coexisting anions, and macromolecular organics on the phosphate removal efficiency of the HFO@PVDF
membrane. Results demonstrated that the membrane exhibited high phosphate removal efficiency and
selectivity. Static and dynamic cycle experiments confirmed its excellent regeneration capacity. Practical
applicability was further validated through real-water simulations. At a pH of 6. 5, the HFO@ PVDF
membrane achieved a treatment capacity of 130 L/m? for synthetic water containing 2 mg/L of phosphate.
Importantly, the membrane not only efficiently removed phosphates but also enabled simultaneous removal
of heavy metals like Pb*", while effectively retaining suspended solids on the membrane surface. These
findings highlight the HFO@ PVDF membrane’s strong potential for advanced purification of phosphate-
containing wastewater, offering a new approach for utilizing HFO nanoadsorbents in practical aquatic envi-
ronments.

Key words: phosphate; hydrous ferric oxide; composite membrane; adsorption; separation



