
P
os
te
d
on

A
u
th
or
ea

8
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
89
45
42
.2
36
48
01
5
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

Breaking through permeability-selectivity trade-off of thin-film

composite membranes assisted with crown ethers

Liang Shen1, Ming Yi1, Susilo Japip2, Lian Tian1, Cherhon Lau3, and Yan Wang1

1Huazhong University of Science and Technology
2National University of Singapore
3The University of Edinburgh

May 8, 2020

Abstract

In this study, we deployed a modified interfacial polymerization process to incorporate multifunctional crown ethers (CEs)

into thin-film composite (TFC) polyamide membranes. These CE additives acted as both the phase-transfer catalyst and co-

solvent to facilitate the diffusion of amine monomers into the organic phase and also enhanced the free volume content of the

selective layer, facilitating water transport and inhibiting the diffusion of draw solutes. Various characterization techniques were

employed to elucidate the modification mechanism as a function of CE chemical and physical properties on the microstructure of

resultant TFC membranes and consequently separation performances. Compared to TFC membranes produced from traditional

interfacial polymerization method, CE-modified membranes exhibited a 146% water flux enhancement and 59% lower reverse

salt fluxes with a suitable draw solution. CE-modified membranes also exhibited improved antifouling performance with a lower

flux drop (34% decline) and a higher flux recovery ratio (38% improvement).
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