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Abstract—In this study, the polyurethane microcapsules containing disperse dye were prepared by
in-situ polymerization method using hexamethylene diisocyanate (HDI, aliphatic type) and m-xylene
diisocyanate(XD], aromatic type) with ethylene glycol (EG). And the size, shape, particle size distribution,
and breaking behavior of microcapsules prepared were investigated.

The size and shape of microcapsule were observed by scanning electron microscope (SEM). The particle
size distribution was analyzed by image analyzer. The breaking behavior of microcapsule was checked
by measuring the optical density of solution that the disperse dye was dissolved after the microcapsule
was broken by constant pressure.

The particle size was inversely proportional to the stirring speed, and the size of microcapsule prepared
from HDI and EG was smaller than that of microcapsule prepared from XDI and EG. Aliphatic type
microcapsule was broken easily, compared with aromatic type one. It was considered due to the difference

of reactivity between HDI and XDIL And the microcapsule prepared by stirring strongly was broken easily.
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Fig. 1 FT-IR spectra of (a) EG, (b) HDI and
(c) prepolymer(HDI/EG molar ratio=
2/1).
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Fig. 2 FT-IR spectra of (a) XDI, (b) prepoly-
mer{XDI/EG molar ratio=2/1).
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Fig. 3 SEM photographs of microcapsule
containing disperse dye.
(a) XDI/EG=2/1, 3,000rpm
(b) XDI/EG=2/1, 6,000rpm
(c) XDI/JEG=2/1, 8,000rpm
(d) HDI/EG=2/1, 6,000rpm
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Fig. 4 Particle size distribution of microcap-
sule containing disperse dye(HDI/EG

molar ratio=2/1).
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Fig. 5 Particle size distribution of microcap-
sule containing disperse dye(HDI/EG

molar ratio=4/1).
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Fig. 6 Particle size distribution of microcap-
sule containing disperse dye(XDI/EG
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Microcapsule *Span
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3,000 3.03 24.42
H(1:2) 6,000 261 21.83
8,000 2.65 1543
3,000 1.63 29.19
H(1:4) 6,000 2.38 24.68
8,000 3.22 15.70
3,000 1.91 23.93
m(l:2) 6,000 1.86 22.55
8,000 132 19.14
3,000 176 41.17
m(1:4) 6,000 1.56 25.60
8,000 1.50 19.00

*span . Measures the width of the distribution.
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Table 2. Breaking behavior of microcapsule

prepared at various conditions.

Stirring Absorbance

Microcapsule| speed | Before [After pressure
(rpm) |pressure | (60kgf/cnl)
3,000 0.058 0.079 0.021
H(1:2) | 6000 | 0.060 | 0135 0.075
8,000 | 0.059 0.307 0.248
3,000 | 0.040 0.040 0
H(1:4) | 6,000 - - -
8,000 | 0.040 0.189 0.149
3,000 0.071 0.118 0.047
m(1:2)) 6000 | 0076 | 0.146 | 0.070
8,000 0.062 0.145 0.083
3,000 0.051 0.094 0.043
m(1:4)| 6000 | 0040 | 0052 | 0012
8,000 | 0.059 0.152 0.093
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