Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2013.14.5.2544
cooperation Society
Vol. 14, No. 5 pp. 2544-2549, 2013

Zel-Zee] b BRAR] $H B A% S| B
A7

Hl2t= E7tLF, &8
st

—_ L)
SFUStm MAX

Synthesis of polystyrene-clay nanocomposites and investigation of
their barrier property

Biraj Dhungana' and Younggon Son'

'Advanced Materials Science and Engineering, Kongju National University

2 % 3L AEYFHol Yk EIARY AR Bl A Hole FHo] 9 E¥Ql Na-MMT
(sodium monmorilonite)E F-F-/3S& =S §7]|3E ARDGAZAGsto] Hdk= BAo] Aol o5 flste]
o] ¢toflA= VDAC (vinylbenzyldimethyl-dodecylammonium chloride)E 71st SistE=HE $H431%aL o]& o]&
a}oq oFol2 wW3HFZof 9J5lo] Na'-MMTE 7j|A3t & VDA'-MMTE AR5t oS Agdn E35ko] in-situ

ol 25t BN RE ARG ol Eat 9 AHEALS ATkt A7 A PS/VDA-MMT
lt B3R A Zo]9] Fito] Na'-MMTe} H|wd o &3] Z7H-S 18Il o2 3] 7] Sue] of
o A B4l dhe SEhe SIS,

Abstract In prepaparation of the high performance polymer/clay nanocomposite, it is essential to modify the
hydrophillic Na'-MMT to hydrophobic alkyl ammonium-MMT via organic surfactant. The organic surfactant,
VDAC (vinylbenzyldimethyl-dodecylammonium chloride) was synthesized from two primary chemicals and
VDA*-MMT was prepared from Na'-MMT through a cation exchange reaction between Na' and VDA"
(vinylbenzyldimethyl-dodecylammonium') cation. VDA'-MMT was then dispersed in styrene and polystyrene/
VDA'-MMT nanocomposite was fabricated by in-situ polymerization reaction. The clay dispersion and barrier
property of the nanocomposite were investigated. From the investigations, it was confirmed that dispersion of
the VDA'-MMT was enhanced compared with that of Na-MMT and as a consequency of better dispersion,
barrier property of organic solvent was improved in a great extent.

Key Words : Clay, nanocomposite, Polystyrene, In-situ polymerization
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[Fig. 1] Structure of silicate (a) and clay dispersions in the
polymer/clay nanocomposite (b).
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[Fig. 2] Reaction scheme for formation of VDAC from
4-Vinylbenzyl chloride and N,N-Dimethyldodecylamine.
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[Fig. 3] FTIR spectra for two different monmorilonites.
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[Fig. 4] X-ray diffraction patterns of the Na'-MMT,
VDA"-MMT and PS/VDA"-MMT nanocomposites.
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7] gEo] F5ok=tl Edlol7t o= st W
|A1/do] =otAA Hrt

uptake (%)
>

8
6 —e— VDA+MMT (0.5 wt. %)
—— VDA"-MMT (1 wt%)
4 1 —8— VDA"-MMT (2 Wt.%)
/ —o—Ps
2 —#— Na*-MMT(5 wt. %)
0

0 1 2 3 4 5 6 7
time (hr)

(a) methanol

uptake (%)

6 1 —s— VDA™-MMT (0.5 wt.%)
—— VDA-MMT (1 wt.%)

4 s
-~ —s— VDA-MMT (2 wt.%)
2 —— PS
0 —*— Na*-MMT (5 wt.%)
0 1 2 3 4 5 6 7
time (hr)

(b) ethanol

[Fig. 5] Methanol and ethanol uptake experiments as a
function of time for PS/VDA"-MMT nanocomposites
with various caly content and PS/Na’-MMT (5
wt. %) nanocomposites
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[Fig. 6] Schematic diagram for effect of clay dispersion on
the barrier property of  polymer/silicates
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