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Abstract: In this study, we investigated the water expandable polystyrene (WEPS) with aid of the natural clay. Emulsified
water (water/clay) was introduced into the styrene/PS mixture undergoing bulk polymerization and water/clay mixture
was dispersed using strong agitation in the styrene/PS mixture. Then, PS beads containing water/clay droplets were
obtained by suspension polymerization. As the amount of water introduced in the bulk polymerization step was increased,
it was difficult to polymerize due to lump of beads in the suspension polymerization step. In order to solve this problem,
the impeller was improved and agitation speed was increased. Then, the amount of water incorporated into PS was
increased to 18 wt%. The WEPS beads were foamed with water and CO,, leading to a density of 31.6 kg/m*. The water
content was twice as much as that of the previous study.
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Figure 1. Impellers used in this study. A: type A; B: type B; C:
schematic view of impeller type B.
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Figure 2. Schematic representation of synthesis process of WEPS:
(a) emulsification of water/clay (blowing agent) in a styrene/PS
mixture; (b) suspension polymerization of styrene/PS droplets con-
taining emulsified water.
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Figure 3. Percentage of successful bead formation as a function of
agitation speed during the preparation of W,/O emulsion phase. sty-
rene : emulsifier water = 8:2, temperature = 90 °C, agitation speed
after introducing suspension water = 300 rpm.
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Figure 4. Percentage of successful bead formation as a function of
agitation speed during the preparation of W,/O/W, suspension
phase. Impeller type: B, temperature = 90 °C, agitation speed during
the preparation of W,;/O phase =1000 rpm, EW: emulsified water.
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Figure 5. Weight loss of WEPS as a function of time in TGA test.
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Figure 6. Water content in the WEPS as a function of agitation time
during the preparation of W,/O emulsion phase. Styrene : emulsi-
fied water = 75:25.
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Figure 8. SEM images of WEPS beads at 2000x magnification: (a) styrene : emulsified water = 9:1; (b) styrene : emulsified water = 8:2;

(c) Styrene : emulsified water = 7:3.
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Figure 9. Water content in the WEPS at 10 different experimental
runs.
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Figure 10. Photographic images of WEPS beads before (a) after
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Figure 11. SEM images of cross section for WEPS form at two dif-
ferent magnifications. WEPS beads were formed at the same con-
dition as that of Figure 10.
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