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Abstract

Recently the study of the application of liquid crystal in industrial fields has
developed rapidly. It is well known that the encapsulated liquid crystal is
advantageous than raw liquid crystal for protection of surface pollution. This
paper describes a new class of thermal sensor. It is that the liquid crystal
polymer composite(LCPC) films consisting of a continuous LC phase embedded
in a three-dimensional network of polymer matrix are formed by
photopolymerization-induced phase separation. In this works, it has been
demonstrated that consiste of a 8:2 mixture of chiral nematic liquid crystal and
HX-620 has the greatest domain and it was best discoloration.
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Fig.1. Molecular odering in various liquid crystals.
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Table 1. Typical applications for microcapsule liquid crystals

temperature range (C) applications
-30 ~ 0 frozen food, freezing or thaw indicator.
-10 ~ 0 freeze attention, stored blood.
0~ 20 wine label, cold drink, food preservation,
20 ~ 30 advertise plate, thermometer.
25 ~ 45 medical use, jewellery, clothing.
50 ~ 80 hot warning indicator, cooker,
90 ~ 100 boiling point indicator.
100 ~ 250 industrial use, overheating prevention.
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Fig.2. Chemical structures of (a)liquid crystals, (b)photoinitiator and {c)monomers.

— %8 —



SEAAMEA AFgZ Y 29

2-2. OlO|aA2HE HIE

[=:

B AZgME HA FYo HYPor FY'S Fuaste AYnjojazReyd 4 =4
A sy s AES sk AEde de 2o R 8gd ZRREFEY
2ge EFS ¥, Agd 10%* of 15ml, olgbujo}IF 10%48&9 15mE T F, %
2,000rpm o2 wwtate] §3F BAAAT FEAHe 58, fE2Ee 0T f3kF, 0T
ZH5 0m S Hristed HAE g4 sty oA 3R awbshe 10% 2AHS 7be) E£¢ele] pH
2 4008 -t 40Ty FHF 100mE Hrtsted A3 ¢S 200ge s Asty, 0% X

E
2] 1wl & Wolrey 3087 wwsth mvte] s d H, ?f—%%‘—’%‘% StE WzAZth A

ge A3 E A7) A8M 10% FABIGES FEAE FYste 24X St Aol ¥
A3l HES A
o] #4-& Fig3el| vetlith

Liquid crystal-Chloroform 10g \

40C mix | —» pH 4.0

10% gelatine solution  15cc /

10% gumarabic solution 15cc
— complexcoacervation e 5C —p encapsulated liguid crystal

Fig.3. Forming of encapsulated liquid crystal.
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Fig.4. Encapsulated liquid crystals.  Fig.5. Printing of encapsulated liquid crystals.
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(a) before polymerization (b) partial polymerization

liquid crystal
prepolymer

polymer
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(c)complete polymerization
scattering light

(d)transparent light

UV final
—_—

incident light
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Fig.6 . Diagram showing photopolymerization-induced phase separation process.
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Fig.7. Phase diagram for L.C-monomer mixtures.
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Fig.8. The color changes of LC:HX-620(8:2) at various temperatures.
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Fig.9. Discoloration properaties of (a)HX-620, (b)PEGDA and (c)HDDA.
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Fig.10. SEM pictures showing network structures of (a)HX-620, (b)PEGDA and {(c)HDDA.
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