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Abstract: Interfacial polymerization has been used for various applications because it can synthesize a nanometer scale
selective layers via a solution process. The performance of membrane depends on the type of reactive monomers as well
as reaction conditions. This study focuses on how the viscosity of organic phase affects the performance of the
corresponding thin film composite (TFC) membrane. To investigate the effect of viscosity, three different types of organic
solvents including »n-hexane, light/heavy mineral oils were used. Trimesoyl chloride (TMC) and m-phenylenediamine
(MPD) were selected for monomers in the organic and the aqueous phase, respectively, to produce TFC membranes for
desalination. The membrane was characterized by measuring the water permeability and the salt rejection by using 0.2 wt%
NaCl feed solution at 15 bar and 25 °C. The highest salt rejection was achieved by using a TMC/MPD ratio of 1:10 w/w%.
At this concentration ratio, the water permeability decreases with increasing the concentration, while the salt rejection
increases. When mineral oil is used for the organic phase, there exist certain conditions at which the formation of TFC
membranes failed. It is most likely because high viscosity substantially reduces the diffusion rate of TMC, inhibiting TMC
monomers from reacting with MPD monomers during interfacial polymerization.
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Figure 1. Illustration of interfacial polymerization for the fabrication
of thin film composite membrane.

rpm)ell Wi=Alf P EE FAAAF
o7l Ve —‘jrz‘,*” & A4 WEE Bl A
RIEds 7&%“‘3% ST & AAFTOE ARG
9 TMCE A} el T
3akg olalaly] glal Hulg 0
(heavy. 63.6—70.4 cSt at 40 °C, light: 14.2-17.2 ¢St at 40 °C),
n-hexaneE A)2r} =g x|oA] sttt MPDE 234
o 0.1~2 wt%=, TMCE= F71-8Hl 0.01~0.2 wt%= &4 o}
%Jt}. Figure 1914 Hodx|50], WA MPD 489S v
fr AXZOl A4 100 3 § FFe] MPDEIS 3L
EYE AA F TMC §4& 72 F 3% ¢ AUSTHS
it o] FHol| Hol3)= mineral oil 2 PIHES TMCE
n-hexaneS 53l 713o] AIH T F 80°C Q20X 3% F<t
“iir’/lf‘* ok o] F AdeolM 1N iR F SRR PRk
& MPDE AAT & SRl 2407 204 B & &
‘?# d5371E ok 9T S9AHEHE 18 ecm?)el #
“‘% € & 02 wit% NaCl(54+3}sl) g8 o]-8-3lo]
| EAEE B g2 Ba) BEAEES Ry
== (Mettler Toledo conductivity meter)E 53l EHl
&5 S5 olF & Ax &, WgPyE 6027 =
X]-@] v]7d (Hitachi 4400 module)S 53l

i 401‘ S

AR O & pohexane> AHFTH Al AMEEE F7180)0]
Tt n-hexane JHiE o2 wre FeFo® s AU
T 3E s wEA AAT 5 S Wk oz} FujA

& 3 R4 GE Sl visl =7] el Figure
200X = n-hexanes: ©]&-dtod wHEo|Zl TFC #2|%He] 45
=4 Aol MPDe] 7} e 7§—°r ErRAEE =3
o1} FulAl &> WUtk MPDY] FE7F 2 wi% kA S

Polymer(Korea), Vol. 40, No. 6, 2016



956 e kod

Water permeability (LMH/bar)
Salt rejection (%)

Concentration of MPD (wt%)

Figure 2. Water permeability and salt rejection as a function of MPD
concentration (0.1 wt% TMC with n-hexane).
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