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Fig. 1 Electrical properties versus water content during

phase inversion process at 80°C
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Fig. 2 The morphological evolution of water droplets during incomplete phase in version process.
Water content: a) 6.820%; b) 9.040%; ¢) 12.64%; d) 16.03%; ) 18.55%; ) 20.27%;

g) 23.36%; h) 23.60%
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Fig. 3 Ilustration of the morphological evolution of water droplets during incomplete phase inversion process.
a) Discrete water droplets; b) Large water drops, clusters of water droplets and discrete water droplets;
¢) Coalescence of the nearest water phases at the phase inversion point; d) The corresponding morphology

of waterborne particles at the phase inversion point
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THE MOPHOLOGICAL EVOLUTION OF WATER DROPLETS DURING
INCOMPLETE PHASE INVERSION PROCESS

ZHU Yan, YANG Zhenzhong, ZHAQ Delu
( Polymer Physics Laboratory , Center for Molecular Sciences , Institute of Chemistry ,
The Chinese Academy of Sciences , Beijing 100080)

Abstract Phase inversion emulsification technique is an effective physical method to prepare waterborne
dispersions of polymeric resins. In this study, a multi-hollow epoxy resin sphere was obtained by incomplete
phase inversion emulsification. The dynamic morphological evolution of water droplets dispersed in
bisphenol A epoxy resin/emulsifier (a multi-block copolymer ) during phase inversion process was
investigated with scanning electron microscopy. It is shown that small discrete water droplets are dispersed
in the epoxy resin continuous phase at low water content. In this case, the dynamic coalescence among the
small water droplets is ignored. With increasing water content, the dynamic coalescence becotnes
remarkable and larger water drops are formed by the coalescence among the small water droplets. The
larger water drops are randomly distributed within the continuous phase. Meanwhile, some necklace like
structures with varied length co-exist with the small water droplets and larger water drops. Incomplete
phase inversion is achieved through the coalescence among the larger water drops, and some small water
droplets are entrapped therein. In this case, a kind of multi-hollow sphere is obtained. While, in some local
regions, all the nearest small water droplets coalesce simultaneously to be continuous phase to achieve
complete phase inversion, and small discrete waterborne particles are obtained. The dynamic coalescence
among the small water droplets dispersed in epoxy resin continuous phase could be analyzed in terms of the
improved Smoluchowski equation.
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