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Abstract: In this study, natural clay as a filler was systematically integrated into polysulfone nanofibers to prepare poly-
sulfone/clay composite membranes with mechanical properties. The composite nanofibers were formed by electrospinning of
a mixed precursor of polysulfone and clay. The pore size of the composite membranes was adjusted by simply controlling
the number of layers of nanofibers. The overall membrane properties were examined by SEM, contact angle, pore character-
istics, tensile strength and water flux. In particular, the presence of clay within the nanofibers was confirmed with SEM im-
ages and the mechanical property of the composite nanofiber membranes was examined by tensile strength measurements.
Thus, the prepared composite membranes were expected to be utilized for water treatment system.
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A= polysulfone (Mw : 60,000, Acros Organics)2 At
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Table 1. Composition of Electrospinning Solution

Samples Clay Polymer = DMAc Acetone
Name (wt%) (Wt%) (Wt%) (wt%)
Polysulfone
(PSf) 0 20 64 16
cPSfl1 1 20 64 16
cPSf3 3 20 64 16
cPSf5 5 20 64 16
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gHIE Table 1°] YERHIT olf AHEH clay=
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2.4. Polysulfone/clay Sgatel 7|3 §4 24
Az 59 71F 545 B4 $18k Capillary
Flow Porometer (Porolux 1000, IB-FT Inc.) ZH|E ©]
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Fig. 1. SEM images of prepared nanofiber membrane; (a)
PSf, (b) cPSfl, (c) cPSf3, (d) cPSfS.
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Fig. 2. Optical image and contact angle results of prepared
nanofiber membrane; (a) PSf, (b) cPSfl, (c) cPSf3, (d)
cPSf5.
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Table 2. Pore Size, Thickness of PSf and PSf/Clay Composite Membrane

Samples Name Thickness (um)

Biggest pore size (nm)

Smallest pore size  Average pore size

<Bubble point> (nm) (nm)

Polysulfone (PSf) 78-83 1,293 758.8 768.9
cPSfl 79-83 1,245 712.3 733.9
cPSf3 83-87 1,227 702.0 720.4
cPSf5 80-84 1,101 657.5 679.1
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Fig. 3. Tensile strength of prepared nanofiber membrane.
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Fig. 4. Water flux results of prepared nanofiber membrane.

w
(=3
(=
o

N
(=3
(=3
o

Water flux (LMH)

Sample name

3.4. TEIUEL =4

Polysulfone™3} cPSf £319}o] +=E3 % B A3s
Fig. 4°] YERNSItE Polysulfone®}e] -F35=+ 4,090.9
LMHZ 4=t} ClayS E33 cPSf B3 ek 747}
4,142.7 LMH (cPSfl), 3,272.7 LMH (cPSf3), 3,783.5
LMH (cPSf5)E ZA =t cPSf19] FFIH=+= poly-
sulfone®t BT} 1.3% F718HATh ©o]& cPSfl &34+
71| polysulfone®tell vt 35 nm © ZFA|RE clay
o] 9lo g AFAHo] ket FREAEE FUHE A
o7 wgdn) olgd Ade HE5A4 Aot & o
AetaL Qlek. kAT cPS33 cPSf5E PSP} 2]
polysulfone .t} Z}2} 20.0, 7.5% #A4ste 235 A
t}. ol AfAAe] ZastAA HEZe] FUVsA H
R, T3 7| F AV E At FEAETE 7HASH

O A7 1% PSBE BRThe S U o

GO PSHSET FEAET} 4T Aoz Agd),
4. 8 B

2 dAFdAe e 7S A7) Al U
g &A% clayE polysulfonedl] =43t 27144
o2 YxAf BEgurs AxsHoH, FxE8 £
o 2H F8I7Msde 2ARIE T SEM 4

o TH 2ok Y
o O W oo oo &

lay7} U255 A9 FHo] oF 3
AT = AATE clay®] = HlEo] F7HdF
7ol Zrasta o wet 7133717 AAaEE
glstdtt. =3 HE4 42 oPSH 5
polysulfone= 2t} Fz o2 YAl Z=HE U} o]
ANE clay®] E402 Qe Af7t AER AS 9
& ATk 7IAA EABIE Sl cPSt EHte

&
R
=

A
=
A

0
o

Myl A 27 A A3 %, 2017

AAAZ71 polysulfone™ Hit} @2 =8 B
clay®] ZH7lgol F715hl wet A=}
asks ARE AU Clay H7beel 571
o AR H 71532717F FHAEIL, o2 13
TS AT B AFolA AxEH clays
polysulfone H-§2He 2§ 22t Azl of
247 A5E E8F F Us ZoE JnjEn

Q

> s
o
=

o )y ook >
o

& 41 b
R

<
N,

Reference

1. H. D. Lee, Y. H. Cho, and H. B. Park, “Current
research trends in water treatment membranes
based on nano materials and nano technologies”,
Membr. J., 23, 101 (2013).

2. S.J. Kim, S. J. Lee, C. H. Woo, and S. Y. Nam,
“Preparation and characterization of  poly-
saccharide-based nanofiber using electrospinning
method”, Membr. J., 26, 318 (2016).

3. W. G. Jang, J. H. Yun, and H. S. Byun,
“Preparation of PAN nanofiber composite mem-
brane with Fe;O, functionalized graphene oxide
and its application as a water treatment mem-
brane”, Membr. J., 24, 151 (2014).

4. W. G. Jang, J. Hou, H. S. Byun, and J. Y. Lee,
“Preparation of PVdF/Fe;0,~-GO (MGO) composite
membrane by using electrospinning technology and
its arsenic removal characteristics”, Membr. J., 26,
480 (2016).

5. R. Wang, Y. Liu, B. Li, B. S. Hsiao, and B. Chu,
“Electrospun nanofibrous membranes for high flux
microfiltration”, J. Membr. Sci., 392, 167 (2012).

6. K. H. Yoon, B. S. Hsiao, and B. Chu, “High flux
nanofiltration membranes based on interfacially
polymerized polyamide barrier layer on poly-
acrylonitrile nanofibrous scaffolds”, J. Membr. Sci.,
326, 484 (2009).

7. K. M. Kyung and J. Y. Park, “Effect of GAC
packing mass in hybrid water treatment process of
PVdF nanofibers spiral wound microfiltration and
granular activated carbon”, Membr. J., 27, 68
(2017).



8.

9.

10.

I1.

Mechanical Property of Clay-polymer Nanofiber Composite Membrane 289

H. M. Jung, W. D. Chen, W. S. Yang, and H. S.
Byun, “Study on the PVdF nanofibers and gra-
phene oxide hybrid membrane”, Membr. J., 23,
204 (2013).

Y. H. Park and S. Y. Nam, “Characterization of
water treatment membrane using various hydro-
philic coating materials”, Membr. J., 27, 60 (2017).
W. G. Jang, J. H. Yun, K. S. Jeon, and H. S.
Byun, “PVdF/graphene oxide hybrid membrane via
electrospinning for water treatment application”,
RSC Adv., 5, 46711 (2015).

S. S. Shin, S. H. Park, Y. S. Lee, M. J. Jung, and
H. K. Choi, “Preparation and mechanical properties
of Nylon/Clay nanocomposite”, J. Korean Society
of Industrial Application, 12, 5 (2009).

12.

13.

14.

J. S. Park, J. W. Rhim, Y. S. Chung, Y. M. Lee,
and S. Y. Nam, “Gas permeable properties of elas-
tomer-clay nanocomposite membrane”, Membr. J.,
16, 144 (2000).

S. Almuhamed, M. Bonne, N. Khenoussi, J.
Brendle, L. Schacher, B. Lebeau, and D. C.
Adolphe, “Electrospinning composite nanofibers of
polyacrylonitrile/synthetic Na-montmorillonite”, J.
Ind. Eng. Chem., 35, 146 (2016).

F. Aziz, N. Ouazzani, L. Mandi, M. Muhammad,
and A. Uheida, “Composite nanofibers of poly-
acrylonitrile/natural clay for decontamination of
water containing Pb(II), Cu(Il), Zn(IIl) and pesti-
cides”, J. Separation Science and Technology., 52,
58 (2017).

Membr. J. Vol. 27, No. 3, 2017



