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Effects of Manufacturing Process Variables
on Characteristics of Microcapsules with Self-Healing Agent

Sungho Yoon™

ABSTRACT

In this study, manufacturing process for microcapsules with the self-healing agent was introduced and the
characteristics of microcapsules manufactured by varying with various manufacturing process variables were
evaluated through a particle size analyzer, an optical microscope, and a TGA. Urea-formaldehyde resin was
used for the thin wall of microcapsules and DCPD (dicyclopentadiene) was used for the self-healing agent. The
various manufacturing process variables, such as (1) 24hr, 40hr, 48hr, 60hr of the solution time of the EMA
copolymer, (2) pH3.5, pH4.0, pH4.5 of the hydrogen ion concentration of the emulsified solution, (3) 400rpm,
500rpm, 600rpm, 1000rpm of the agitation speed of the emulsified solution, (4) 50C, 55°C, 60T of the
reaction temperature of the emulsified solution, were considered. According to the results, the particle size
distribution of microcapsules was affected on the agitation speed, and the thermal stability of microcapsules
was influenced by the solution time of the EMA copolymer, the hydrogen ion concentration, and the reaction
temperature of the emulsified solution. Therefore, suitable manufacturing process variables should be applied to
obtain thermally stable microcapsules capable of containing the healing agent capable until the thin wall of
microcapsules were to be burned.
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Fig. 1 Photograph of TGA set-up.
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Fig. 2 Particle size analyzer on laser diffraction technique.

Fig. 3 Photograph of TGA set-up.
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Fig. 4 Particle size distribution of microcapsules.
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Fig. 5 Microphotographs of microcapsules with debris
manufactured by various agitation speeds.
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Fig. 6 TGA results of microcapsule constituents under heating

up to 600 (continuous heating).
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Fig. 7 TGA results of microcapsule constituents under heating
up to 600T (isothermal of 150°C for 2 hours).
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Fig. 8 TGA results of microcapsule constituents under heating
up te 600C (continuous heating).
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Fig. 9 TGA results of microcapsule constituents under heating
up to 600T (isothermal of 150°C for 2 hours).
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Fig. 10 TGA results of microcapsule constituents under heating up
to 600 (continuous heating).
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Fig. 11 TGA results of microcapsule constituents under heating
up to 600T (isothermal of 150 for 2 hours).
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Fig. 12 TGA results of microcapsule constituents under
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