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Fig. 1 Preparation process diagram of (a) PS membrane and (b) PS/Cu membrane
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Fig. 4 SEM surface and cross-section and AFM surface images of the (al) —(cl) T0. 2-P0. 5-10,
(a2)—(c2) PS-2 and (a3) —(c3) PS/Cu-3 membranes

(al) ~(c1)T0. 2-P0. 5-10, (a2) ~ (c2)PS-2 Fl(a3) ~ (c3)PS/Cu- 3 JEPF I MW SEM & AFM L&



c12 BB 2%

544 15

5 PS/Cu-3 R SEM JLE Kl
Fig. 5 SEM element mapping of PS/Cu-3 membrane

(2) 90

W QN I X
S O O O
T T T T T

K EAhAA /(°
g8 5

V]
=}
T

—_
o O
T

T0.2-P0.5-10

PS-2

PS/Cu-3

(b) 60

—-— PS-2
—~ PS/Cu-3
40 -~ T0.2-P0.5-10
= 20+
E 8.26
ﬁR 0 L /
B /
£ 7.14
i 751
-40
_60 L 1 1

K6 EABEY () SKHE A A (D) Zeta HLAL

Fig. 6 (a) Static WCA and (b) Zeta potentials of composite membranes
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Table 1 Comparison among positively charged membranes in this work and the literature
BiEmE/(Lem?-h') MgCL#EEE/ % WA A 7% 30k

PS/Cu-3 40.0 97.2 1000 pg/g »0.4 MPa ARTAE

To. 2-P0.5-10 52.0 91.7 1 000 pg/g.0. 4 MPa ARTAE

Control-PEI 11.2 92.0 1 000 pg/g,0.4 MPa AR TAE
QPEI /TMC 41. 05 98.4 2 000 pg/g,0.5 MPa [28]
PVC-g-PDMA/XDC 93 93.1 2000 pg/g,1 MPa [29]
DTES/PEI/TMC 49.6 91.5 1 000 pg/g,0. 8 MPa [30]
PEI/TMC 40. 16 94. 8 2 000 pg/g,0. 8 MPa [31]
ICNFs-PEI/TMC 53.2 97.4 1 000 pg/g,0.4 MPa [32]
PMIA-PEI/XDC 37.2 94. 4 0.01 mol/L,0. 4 MPa [33]
PAA/TMC 36. 95 99. 0 2 000 pg/g.0.5 MPa [4]
PEI-Cyclen/TMC 70. 0 90. 4 500 pg/g,0.5 MPa [34]
PAI-PEI 17. 28 93.9 1000 pg/g,0. 6 MPa [35]

3 %i@ Eng J, 2020,398.125706.
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PEI/SA/Cu ternary system modified positively charged nanofiltration
membrane and its desalting performance

MA Xiaohua , LIANG Xiaokang , XU Zhenliang

(Membrane Science and Engineering R&.D Lab, School of Chemical Engineering, East China
University of Science and Technology, Shanghai 200237, China)

Abstract; In this paper, sodium alginate (SA) and polyethylenimine (PEI) were blended as aqueous
solution for secondary interfacial polymerization (SIP) reaction. The strong interaction between PEI and
SA made SA embed into polyamide (PA) layer, thus improving the density of the membrane.
Subsequently, the surface positive charge was improved through the complexation of Cu?" with SA and
PEI, and the retention of polyvalent cations was improved. The effects of SA and Cu®*" concentrations on
physicochemical properties, surface morphology and separation performance of the composite membranes
were studied. The results showed that the optimal membrane preparation conditions were as follows: SA
concentration was 0. 01%, Cu’" concentration was 25 mmol/L. The corresponding PS/Cu-3 composite
membrane has enhanced hydrophilicity and density, and decreased pore size. Compared with Control-PEI
membrane, its flux is increased by 257% to (40. 0=£0. 8) L/(m’ « h), and the rejection of MgCl, is
increased from 92. 0% to 97. 1%, and it has good pressure resistance and stability.

Key words: PEI/SA/Cu ternary system modification; positively charged; nanofiltration membrane; desal-

ting performance
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significantly. When the thermal annealing temperature was close to T,(at 300 °C), the thermal annealing
P84 HFMs could maintain the tensile strength and elongation at break. In addition, their gas separation
selectivity was significantly improved, and the defects on the surface of P84 HFMs were reduced. To
further investigate the effect of the sub-T, thermal annealing process on the structure of the P84 HFMs,
they were characterized by XRD, FTIR, HIM, and so on.

Key words: gas separation; polyimide; hollow fiber membrane; thermal annealing



