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Preparation and Surface Properties of Polysulfone/
Organophilic Layered Silicate Nanocomposites
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ABSTRACT

Polysulfoneforganophilic layered silicate nanocomposites were prepared in the range of 0.25 to 9
wit% of organophilic-layered silicate by solution blend. Nano-hybridized films were cast from the
blend solution. Exfoliation and intercalation of the polysulfone/organophiliclayered silicate nano-
composite films were confirmed by an X-ray diffractometer and a transmission electron micro-
scope. Surface morphologies of polysulfone/organophilic layered silicate nanocomposite films were
determined by a scanning electronic microscope and an atomic force microscope. When the
organophilic layered silicate was added more than 1.5 wi%, the surface roughness (EMS) was
rapidly increased because clusters of intercalated organophilic layered silicate particles existed on
the polysulfone/organophilic-layered silicate film surface. Surface tension revealed an upward
tendency over the contents of 1.5 wi% organophilic layered silicate in polysulfone/organophilic lay
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ered silicate nanocomposite. The change of surface morphology in polysulfone/organophilic layered
silicate nanocomposiles were affected by nano scale dispersed and intercalated organophilic

layered silicate particles,
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Chemical Co., INC.8] 5F #]2F& AA A
obat 48 ghebs 30 ppm olstE Fdsie] AlE
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Table 1. Dispersion Properties of OLS in Various
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Table 2. Formulation of PSU/OLS-T Nanocom-

Solvents posite Films
Organophilic Layered Sample PSU (%) | 8TN (%)
Solvent Silicate (OLS) PSU/OLS-T-0 100 0
SAN | STN | SPN PSU/OLS-T-0.25 99.75 0.25
Tetrahyvdrofuran X A X PSU/OLS-T-1 99 1
Methanol X X X PSU/OLS-T-1.5 98 5 15
Tetrachloroethane b4 Fa¥ X PSU/OLS-T-3 97 3
Chlorobenzene % A X PSU/OLS-T-5 95 5
Dimethylformamide X D FaX PSU/OLS-T-7 93 7
Dimethylacetamide X ) A PSU/OLS-T-9 091 9

% poor dispersion. & @ medium dispersion, (O

gnod dispersion

SAN :organophilic syvnthetic smectite, modified
by dimethyl ditallow ammoniom

STN : organophilic synthetic smectite, modified
by triocty] mathyl ammonium

SPN : arganophilic svnthetic smectite, modified
by polvoxyvpropylene methyl diethyl am—
monium
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Figure 1. XRD patterns of PSU/OLS-T nanocom-
posite films according to the content of
STN.
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Figure 2. TEM images of PSU/OLS-T nanocom-
posite films according to the content of
STN. (a) PSU/OLS-T-0.25, (b) PSU/OLS-
T-1.5, (c) PSU/OLS-T-3, (d) PSU/OLS-T-5.
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Figure 3. Variation of haze of PSU/OLS-T nano-
composite films according to the content
of STN.

e A5 AS &53 EYHE 2§ =
& haze#ts Hsich siR|U Seoldt AL A=k
STNe| #Hrhd A fell= o3 SdE 958
t} Y& haze IS vHEpYdC ogE #AE
Figure 49] AFM o|vl#| 248 92 STN§
of M2 Al w2 WHA(Figure 5)et SEMAE
A (Figure 6) 235 E3tsle] 89 R fazZ
ez a gAds] ofdfF 5 vl

=, Figure 4¢] vlepyt EMS roughness®



F A E/ A2 A E Y EfAe] Az d 29 & 19

(b)

()

(e) (f)
Figure 4. AFM images of PSU/OLS-T nanocom-
posite films according to the content of
STN. (a) PSU/OLS-T-0, (b) PSU/OLS-
T-0.25 (c) PSU/OLS-T-1.5, (d) PSU/ OLS-
T-3, (e) PSU/OLS-T-5, (f) PSU/OLS-T-7.

RMS roughness (nm)

] é :1 ] ] 10
OLS-T(STN) (wt%)
Figure 5. RMS roughness of PSU/OLS-T nano-
composite films.
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Figure 6. SEM photographs of PSU/OLS-T nano-
composite films. (a) PSU/OLS-T-0, (b)
PSU/OLS-T-0.25, (c) PSU/OLS-T-0.5, (d)
PSU/OLS-1-T, (e) PSU/OLS-T-3, (f) PSU/
OLS-T-9.
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Figure 7, EDXS analysis of PSU/OLS-T nanocom-

posite films.

Aol E2] A2 Nelo] ] TR Gig} Mg
H=37h el dehtnz, o8 B4 inle &
=3 A7} STNY L & 5 919l

A g Aol E€] aspect ratio?} 100~1000
d& At o, 4ske] FAHd A EZL 7}
Fejdl defi= TEM AHzlelA 8 5 9l%e] &
AelAle| 29 wlelzh et 100 nm o] &9
Hhdo] i FAbE|e] EAjsira Sl wEr]
s 7 PSU LHEAS o)Fx glovt, 44
o] 4] ofe] FH7IEW Abglwt defnt FAHAEF
olE7} ¥de FAlEle MR $3% ¥z ®
W& YA she slo Azhsic,

ol2gt vl mEaxe] Wiz g HWe
oz EA1e] wi3lE <dolry] gl HF =
AL S8 A S el oy, SabeA o
E9 Feke| wE Ao WIS Figure 8
of A&,

A2 STNE Hrlsld & A$ Z4dHo]
A5he "Aabe] vehden ol AMEE STNY
TRoA AAA o] dHALER o FA 3
o] ZAde]Ae| E7} ule]E[wA dispersive com-
ponentel] G3S vk 4pA]l FRo] WE H
o g E&Ee] el log Azer £ g
o}, HhE 3 wt% o|Ake] STNe| #Hrpww Al
Ao g ZaAelde]Ee] Aglub ¢lojyl o]
wolrlz, ]lAle] =77t & FAAlE|AeErt
F92 Fde] A HAl Frisle §Ab
el Aeg 4z £ gl

sl - AF A& = Ad 4(4) 2003

» (mN/mJ)
g

e
4

Surface tension (y

a 6 8 10
OLS-T(STN) (wt%)
Figure 8, Surface tension of PSU/OLS-T nano-
composite films according to the content
of STN,
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