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ABSTRACT

Photo—-polymerization and phase separation study of

Polymer Dispersed Liquid Crystal

Lee Sang—-Sub

Advisor : Prof. Jin-Who, Hong Ph.D.
Department of Polymer Science &
Engineering, Graduate School,

Chosun University

We designed the novel experimental method to measure the conductivity and
transmittance of polymer dispersed liquid crystals simultaneously during
polymerization-induced phase separation process. The rate and conversion of
polymerization, degree of phase separation of liquid crystals and formation of
nematic microdomains can be measured simultaneously. Using this experimental
method, we investigated the influence of content of liquid crystal on polymerization
and phase separation process. The experimental results showed that, as the liquid
crystal content increased, the interval between the starting point of phase
separation and the ending point of photopolymerization increased, indicating an
increase in the size of microdomain. This noble in-situ measuring technique has
been proven to be reliable and effective in monitoring the gelation process of
polymer dispersed liquid crystal system, and subsequently provides new
possibilities for evaluating the phase separation behavior of polymer dispersed

liquid crystal system.
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Figure 1. Operating principle of polymer dispersed liquid crystal.
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Figure 2. Idealized representation of a binary phase diagram between a liquid

crystal and an isotropic monomer or polymer.[9]
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Figure 10 Conversion profile and Relative conductivity for the photo-polymerization

of NOA65 as a function of UV irradiation time.
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Figure 11 Conversion profile and Relative conductivity fo the photo-polymerization

of NOA65 40wt%+E7 60wt% mixture as a function of UV irradiation time.
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Figure 15 Relative conductivity and transmittance as a function of UV irradiation

time NOA65 45%+E7 55% mixture.
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Figure 16 Relative conductivity and transmittance as a function of UV irradiation

time NOA65 40%+E7 60% mixture.
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Figure 17 Relative conductivity and transmittance as a function of UV irradiation

time NOA65 35%+E7 65% mixture.
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Figure 18 Relative conductivity and transmittance as a function of UV irradiation

time NOA65 30%+E7 70% mixture.
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representative of the droplet structure of PDLC for different LC concentration.
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Figure 21. Light transmittance of PDLC cells as a function of applied voltage.
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