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Abstract : Reinforced open cell microstructured foams were prepared by the polymerization of high
internal phase emulsions incorporating inorganic thickeners. Organoclays were used as oil phase thickener,
and sodium montmorillonite was used as aqueous phase thickener. Rheological properties of emulsions
increased as oil phase thickener concentration and agitation speed increased, due to the reduced drop size
reflecting both competition between continuous and dispersed phase viscosities and increase of shear
force. Drop size variation with thickener concentration could be explained by a dimensional analysis
between capillary number and viscosity ratio. Upon the foams polymerized by the emulsions, compression
properties, such as crush strength and Young’s modulus were measured and compared. Among the
microcellular foams, the foam incorporated with an organoclay having reactive group showed outstanding
properties. It is speculated that the exfoliated silicate layers inside polystyrene matrix, resulting in
nanocomposite foam, are the main reason why this foam has enhanced properties.
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Figure 1. Schematic diagram for preparing water—in—oil type
high internal phase emulsion.
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Figure 2. Shear viscosity behavior of HIPEs as a function of
shear stress: (a) effect of ODVC concentration and (b)
effect of agitation speed.
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Figure 3. Critical capillary number for drop breakup as a function
of viscosity ratio.'®
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Figure 4. Shear viscosity behavior of clay—dispersed phase as a function of shear rate for various clay concentration: (a) oil
phase containing ODVC and (b) aqueous phase containing Na® MMT.
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Figure 5. SEM micrographs of microcellular foams prepared at ODVC 1% showing the effect of agitation speed: (a) 250
rpm(bar: 100 ym), (b) 500 rpm (bar: 50 pm), {¢) 1000 rpm (bar: 10 pm), and (d) 2000 rpm(bar: 10 pm).
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Figure 6. SEM micrographs of microcellular foams prepared at 500 rpm showing the effect of thickener concentration: (a)
ODVC 0% (bar: 50 um), (b) ODVC 5% (bar: 50 pm), (c) ODVC 12% (bar: 10 pm), and (d) ODVC 16% (bar: 10 pm).
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