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Abstract: This study was aimed at improving the white index (WI) to prepare thermally expandable microspheres for wall-
paper. In particular, thermally expandable microspheres were prepared for different colloidal silica particle sizes to study
thermal properties, foaming ratio, and WI. The spheres obtained from tiny colloidal silica were the best in terms of WI and
yellowing. Additionally, thermogravimetric analysis results show that small colloidal silica particles are more likely to be
adsorbed physically or chemically to the microsphere surface, thereby improving WI at higher temperatures.
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Experimental
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Results and Discussion
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Table 1. Recipe of the Thermally Expandable Microspheres (phm)

Materials SS-SOL  SS-SOL  SS-SOL  SS-SOL
30E 30F 60 100
AN 60 60 60 60
MAN 15 15 15 15
MAA 25 25 25 25
Hydrocarbon 15 15 15 15
Initiator 1.0 1.0 1.0 1.0
Cross-linking Agent 0.5 0.5 0.5 0.5
Colloidal Silica 20 20 20 20
Water 300 300 300 300
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Figure 1. TMA curve for thermally expandable microspheres are
made of various type of colloidal silica.
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Table 2. Effect of Colloidal Silica on Properties of Thermally
Expandable Microspheres Properties

Codes S$S-SOL SS-SOL S$S-SOL SS-SOL
30E 30F 60 100
T, (°C) 128.5 128.9 131.1 123.4
Ta (°C) 149.3 148.8 1513 146.7
Dipay (pm) 805.2 809.3 547.6 412.5
A% (um) 21.33 2521 25.59 61.70
Span 1.703 1.726 1.908 2257
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Figure 2. Effect of various colloidal silica on foaming ratio of
thermally expandable microspheres.
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Figure 3. Effect of various colloidal silica on white index of
thermally expandable microspheres.
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Figure 4. Effect of various colloidal silica on yellowing of thermally
expandable microspheres.
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Figure 5. SEM images of the thermally expandable microspheres with various type of colloidal silica and (a) SS-SOL 30E, (b) SS-SOL

30F, (c) SS-SOL 60, and (d) SS-SOL 100.
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Figure 6. TGA curve of thermally expandable microspheres with
various type of colloidal silica.
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