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Abstract : Substrate modification of thin film composite (TFC) membranes with various crosslinkers is typically necessary for
organic solvent nanofiltration (OSN) applications. This modification is aimed at enhancing membrane stability and solvent
resistance,  but  it  often  results  in  a  decline  in  permeance.  This  study  introduces  a  distinct  approach  by  developing  a
coordination-crosslinked polyimide substrate, which differs from the covalently-crosslinked substrates traditionally used. This
developed substrate achieves enhanced solvent resistance, improved hydrophilicity,  and optimized porous microstructure
simultaneously. The study investigates the effects of an alkaline coagulation bath, subsequent ion exchange, and further
solvent activation. The resulting TFC membrane successfully overcomes the typical permeability-selectivity trade-off of OSN
membranes. It demonstrates significantly improved solvent permeance (1.5–2 times higher than previously reported data) with
values of 65.2 LMH/bar for methanol, 33.1 LMH/bar for ethanol, and 59.1 LMH/bar for acetone while maintaining competitive
solute rejection (>98% for Rose Bengal). This research is expected to provide a new direction for developing high-performance
OSN composite membranes and other separation applications.
Keywords : metal coordinatiom, thin film composite membrane, organic solvent nanofiltration, solvent activation
Conference Title : ICC 2024 : International Conference on Chemistry
Conference Location : Montreal, Canada
Conference Dates : May 23-24, 2024

World Academy of Science, Engineering and Technology
International Journal of Chemical and Materials Engineering

Vol:18, No:05, 2024

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
he

m
ic

al
 a

nd
 M

at
er

ia
ls

 E
ng

in
ee

rin
g 

Vo
l:1

8,
 N

o:
05

, 2
02

4 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

83
06

8.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 18(05) 2024 1

https://publications.waset.org/abstracts/183068.pdf

