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Study of Dye Encapsulated Microcapsule Polymerization Using Polyurethane
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Abstract: In this study, dye encapsulated microcapsules were produced by polyurethane prepolymer synthesis method using
hexamethylene diisocyanate, ethylene glycol and methyl ethyl ketone. The study showed that the average size of
microcapsules were 4.697/m in normal distribution. These microcapsules were induced red color by thermochromic fluoran red
dye with showing color change as temperature. After the textile finishing of microcapsules, durability of microcapsules were
checked as crocking times and lightfastness. The microcapsules were pressed at protrusion of textile weave in 10 crocking
times which meant that the microcapsules not fallen off. Lightfastness was acceptable giving rating 4. It means that the

polyurethane microcapsules not affect to light durability.
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(2,4) (2.6)
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diisocyanate)
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Fluoran Red

Figure 1. Synthetic scheme of fluoran red produced by M. Dohmen Korea®.
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Figure 2. FT-IR spectra of (a) prepolymer synthesized for Omin, (b) prepolymer synthesized for 60min, (c) prepolymer

synthesized for 90min, (d) microcapsule slurry.
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Figure 3. Synthesis scheme of NCO-terminated polyurethane prepolymer using hexamethylene diisocyanate and its

chain extension.
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Figure 5. Color change behavior of polyurethane
microcapsule as temperature (a) room temperature,
(b) 80°C.
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Figure 4. Microscope images of fluoran red encapsulated microcapsule.
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Figure 7. SEM images of nylon fabric coated with polyurethane microcapsule various magnification after crocking
0 time ; (a)x50, (b)x100, (c)x300, (d)=1,000.

Figure 8. SEM images of nylon fabric coated with polyurethane microcapsule various magnification after crocking
5 times ; (a)x50, (b)x100, (c)x300, (d)x1,000.

Figure 9. SEM images of nylon fabric coated with polyurethane microcapsule various magnification after crocking
10 times ; (a)x50, (b)x100, (c)x300, (d)x1,000.

Figure 10. SEM images of nylon fabric coated with polyurethane microcapsule various magnification after crocking
20 times ; (@)x50, (b)x100, (c)x300, (d)x1,000.

Table 2. Light fastness grade of nylon fabric coated with polyurethane microcapsule

Substrate Color change Test method
Nylon 4
, . KS K 1SO 105 B02,
Nylon coated with PVAC resin 4

20hrs, Blue scale
Nylon coated with PVAcC resin mixing
polyurethane microcapsule

Textile Coloration and Finishing, Vol. 27, No. 3
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