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Abstract: Electrophoretic display dispersion liquids were prepared using nano TiO, and manganese ferrite
black spinel particles as electrophoretic particles and isoparaffin (Isopar-L) as dispersing medium. And the
microcapsules were synthesized from complex coacervation of gelatin and arabic senegal in the continuous
phase of water with sodium dodecyl sulfate (SDS) as dispersing agent. The prototype display device was
then constructed by coating the mixture of the microcapsules and polyvinyl alcohol on polyethylene
terephthalate/indium tin oxide substrate film using glycerol as plasticizer. The effects of gelatin solution pH,
SDS addition amount, dispersion time, complex coacervation pH and charge control agent on the
morphology and particle size distribution of the microcapsules obtained were investigated by SEM. The
display performance of the prototype display device was tested under £25 V DC pulse voltage. The results
showed that the microcapsules with high strength and monodispersity were obtained under the optimized
conditions in the dispersion system composed of 5.00 g electrophoretic liquid (solid content 12.5%, mass
ratio black to white particles 1 : 1.5), 100 mL gelatin-arabic senegal solution (pH=7) both with a mass
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concentration of 20 g/L, 0.2 g SDS, complex coacervation pH=4.7 after 20 min dispersion, and

perfluorooctane sulfonyl fluoride as charge control agent. The microcapsule showed a yield of 73%, of

which 54.4% exhibiting a size of 30~50 pm, an average wall thickness of 283.6 nm, and good morphology

which could be maintained after drying at 80 °C for 30 min. The prototype showed that the reflectance of

white state was 18.88%, the reflectance of black state was 3.51%, and the response time was 570.5 ms.

Key words: electrophoresis; microcapsules; gelatin-arabic senegal; reflectivity; display; functional materials
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Fig. 1 Schematic diagram of preparation process of microcapsules
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a—pH=6; b—pH=7; c—pH=8; d—pH=9
B2 A pH BB ) & A RO 26 (9 SEM ]
Fig. 2 SEM images of microcapsules prepared by gelatin
solution with different pH
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Fig. 3 Particle size distribution diagrams of microcapsules
prepared with different SDS addition amounts
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Fig. 4 Particle size distribution diagrams of microcapsules
prepared at different dispersion times
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Fig. 5 SEM images of microcapsules prepared by different
pH complex coacervation
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Fig. 6 SEM images of microcapsules in electrophoretic
solutions with different charge control agents
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Fig. 7 SEM images of microcapsules prepared under
optimized experimental conditions in different states
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