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Fabrication of Core-Shell, Janus, Dumbbell,
Snowman-Like and Confetti-Like Structured

Microspheres of Blends of
Poly(4-butyl triphenylamine) and
Poly(methyl methacrylate) by
Solvent Evaporation Method
Shu Kikuchi™', Saki Yoshida™', Shinji Kanehashi™',

*1

Guang-Hui Ma™*, and Kenji Ogino
*1 Graduate School of Bio-Applications and Systems
Engineering, Tokyo University of Agriculture and
Technology, 2-24-16 Nakacho, Koganei-shi, Tokyo 184-
8588, Japan
*2 State Key Laboratory of Biochemical Engineering,
Institute of Process Engineering, Chinese Academy of
Sciences, Beijing 100080
Polymeric blend particles consisting of poly(4-butyl
triphenylamine) (PBTPA) and poly(methyl methacrylate)
(PMMA) with various phase separated morphologies including
core-shell, Janus, dumbbell and confetti-like structures were
prepared by a solvent evaporation method in which a solvent is
evaporated from polymer solution droplets dispersed in an
aqueous medium. The effects of the preparation conditions
including solvent, molecular weight, content of polymers and
evaporation rate on the morphology were investigated in detail.
The morphology of the particles prepared from toluene solution
changed from core-shell to Janus with the increase of the
molecular weight of the PMMA. The particles prepared from
chloroform  solution exhibited dumbbell-like structure
independent of the molecular weight. It was found that poly
(vinyl alcohol) (PVA) as a suspension stabilizer in aqueous
medium reduced the interfacial tension between the chloroform
solution and the aqueous phase to less than 5 mN m™'. Snowman
-like particle as the series of dumbbell-like structure was
obtained by decreasing the weight ratio of the PBTPA. Rapid
evaporation of chloroform induced the formation of confetti-like
structure with the PMMA core surrounded by the PBTPA
particles of less than 1 pm in diameter. J. Fiber Sci. Technol.,
75(3), 022-028 (2019) doi 10.2115/fiberst.2019-0004 ©2019
The Society of Fiber Science and Technology, Japan
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