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ABSTRACT : High impact polystyrene/organically modified layered silicate (HIPS/OLS) nanocomposites by in
situ polymerization were synthesized to investigate the effect of clay on the particle size and properties of rubber.
In the OLS, the montmorillonite having benzyl group showed best dispersion in polystyrene phase. With the
addition of clay, the intercalated peak from XRD was confirmed, but the peak gradually shifted to lower angle as
rubber concentration increased. Thus, it is speculated that the organoclay disperses better in rubber phase than in
polystyrene phase. The average rubber particle size increased and the particle size distribution widened as the
amount of clay increased, which may be caused by the increase of the viscosity ratio of rubber to polystyrene
phases and the unstable dispersion. The materials having clay showed improved thermal properties from ther-
mogravimetric analysis. Rheological properties such as complex viscosity and storage modulus increased as the
amount of clay increased.

Keywords : high impact polystyrene, organically modified layered silicate, nanocomposite, rubber par ticle
size.
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Table 1. Summary' of Main Materials Used in This
Study

material abbr. condition modifier conc.
styrene SM vacuum distilled
. medium cis grade
polybutadiene PB (36% cis, 55% trans)
organically ~ CIl0A [ . .. 125meg/100 g
modified layered  C20A m"“"“;’;ﬁ’(‘)‘;if"‘}?d Wit oS meg/100 ¢
silicate  C30B . 90 megq/100 g

"C10A : dimethyl benzyl hydrogenatedtallow N* MMT.
C20A : dimethyl dihydrogenatedtallow N* MMT.
C30B : methyl bis-2-hydroxyethyl tallow N* MMT.
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Figure 1. Schematic view of polymer/clay nanocomposite by in situ polymerization.
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Figure 2. XRD patterns of HIPS/OLS nanocomposites showing
the effect of clay type: all materials were synthesized at 5 wt% of
AIBN, 3 hours of prepolymerization and 24 hours of total
polymerization time.
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Table 2. Basal Spacings of HIPS/OLS Nanocompo-
sites

dyoy of dyo1 of
OLS OLS HIPS/OLS’ Ad
C10A 192 A 367 A 175 A
C20A 242 A 385A 143 A
C30B 185 A - -

" Based on the XRD peak shown in Figure 2.
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Figure 3. XRD patterns of HIPS/OLS nanocomposites : (a)
effect of clay content and (b) effect of rubber content.
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Figure 4. TEM micrograph of an HIPS/OLS nanocomposite
(PB3%-Clay1%) showing the silicate dispersion in rubber phase.
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Figure 5. TEM micrographs of samples prepared for the effect
of clay addition: (a) HIPS (PB5%-Clay0%) and (b) HIPS/OLS
(PB5%-Clay3%).
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Figure 6. Effect of clay addition on rubber particle size distri-
bution: (a) PB 3%, (b) PB 5%, and (c) PB 8%.
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Table 3. Average Rubber-Phase Particle Diameters
of HIPS and HIPS/OLS Nanocomposites

D3’ DoAsb Dy°

samplecode ——(m) (um) (um)
PB3%-Clay0% 5.08 585 6.25
PB3%-Clay3% 5.20 8.15 9.39
PB5%-Clay0% 5.76 6.20 6.46
PB5%-Clay3% 11.54 21.01 26.07
PB8%-Clay0% 11.03 14.61 18.90
PB8%-Clay3% 18.18 65.00 79.08

? D3,  Volume surface (or Sauter) mean diameter.
b Dy s : Cumulative mean diameter.
“ Dg3  Volume mean diameter.
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Figure 7. TGA thermograms of HIPS/OLS nanocomposites: (a)
effect of clay content and (b) effect of rubber content.
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Figure 8. Rheological properties of HIPS/OLS nanocomposites:
(a) effect of clay content and (b) effect of rubber content.
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