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ABSTRACT

Studies of electro—optical properties of Polymer Dispersed
Liquid Crystal prepared by photo-curable Maleimide

system

Kim Mi-Kyoung

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

Chosun University

Novel polymer dispersed-liquid crystal (PDLC) materials have been developed by
a photoinitiator—free photopolymerization (PIFP) system based on the electron-donor
—accepter (EDA) concept. The PDLCs developed herein were obtained from a single
liquid crystal and a mixture of vinyl ether (VE)/N-substituted maleimide (MI)/thiol
or VE/MI/acrylate as precursors of the matrix. Photopolymerization kinetics have
been studied by photo-differential scanning calorimetry (photo-DSC). The
electro—optical properties and the morphology of resultant PDLCs were measured by
visible spectrometer and scanning electron microscopy, respectively. The effects of
the monomer feed ratio and chemical structure on the phase separation process, the
photopolymerization behavior, the electro-optical properties, and the morphology
have been discussed. The results show that the chemical structure of monomer and
the monomer feed ratio are important parameters, which influence the final

electo—optical properties and the morphology of PDLCs.
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Figure 3. Operating principle of polymer dispersed liquid crystal.
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(2) | N—CH,CHg (e)

(b) H,C=—=CHOCH,CH,CH,CHjg

(0
CH,

|
(¢) HyC——=CHOCH;CHCHg
(d)  H,C==CHOCH,CH, CH,CH,OH  (})

(e) CH3(CH2)110CH=CH2
CH,OCH=CH,

()

CH,OCH=CH,

H,C CHCOCH,CH,0H

o

H2C=—= CHCO(CH,CH,0),0CCH=—CH,

Figure 5. Chemical structure of monomers. (a) EMI (b) CHVE (¢) BVE (d) IBVE
(e) HBVE (f) DDVE (g) Trithiol (h) HEA (i) TTEGDA
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Table 1. Formulation of EMI, VE Thiol systems with 7PCH Liquid Crystal

Component
A B C D
(mmol)
EMI 1.0 1.0 1.0 1.0
CHVE 1.0 1.0 1.0 1.0
THIOL - 0.3 0.5 1.0
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without liquid crystal.
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Thiol mixture with liquid crystal.
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Figure 10. Idealized representation of a binary phase diagram between a liquid

crystal and an isotropic monomer or polymer.[9]
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of time.
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Figure 13. SEM of PDLC samples.
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Figure 14. Light transmittance at A =650nm of PDLC cells as a function of applied

voltage.
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Table 2 AcrylateE 7} Three Component System®] Wl g o] 3t =An =
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Table 2.

Formulations with EMIVE , Acrylate and 7PCH Liquid Crystal

Component
A B C D E F
(mmol)
EMI 1.0 1.0 1.0 1.0 1.0 1.0
CHVE 1.0 1.0 1.0 1.0 1.0 1.0
HEA 1.0 2.0 3.0 - - -
TTEGDA - - - 1.0 2.0 3.0
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Figure 16. Conversion as a function of time for EMI-VE and HEA mixture with

liquid crystal.

_34_



100

0 T T T T
0 1 2 3 4 5

Time (min)

Figure 17. Conversion as a function of time for EMI-VE and TTEGDA mixture

with liquid crystal.
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Figure 18. Light transmittance of EMI, VE and HEA-7PCH mixture as a function

of time.
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Figure 19. Light transmittance of EMI, VE and TTEGDA-7PCH mixture as a

function of time.

_37_



Figure 20. SEM of PDLC samples. (a)EMI/VE/HEA(1:1:1:) (b)EMI/VE/HEA(1:1:2)
(c)EMI/VE/HEA(1:1:3) (d)EMI/VE/TTEGDA(1:1:1) () EMI/VE/TTEGDA(1:12)
() EMI/VE/TTEGDA(1:1:3)
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Figure 21. Light transmittance at A=650nm of PDLC cells as a function of applied
voltage.
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Figure 23. Light transmittance at A=650nm of PDLC cells as a degree of Viewing
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Table 3. Formulations with variety VE systems and 7PCH Liquid Crystal

Component

El E2 E3 E4 E5
(mmol)

EMI 1.0 1.0 1.0 1.0 1.0
CHVE 1.0 - - - -
BVE - 1.0 - - -
IBVE - - 1.0 - -
HBVE - - - 1.0 -

DDVE - - - - 1.0

TTEGDA 2.0 2.0 2.0 2.0 2.0
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Figure 25. SEM micrograph of PDLC cell. (a) EMI/CHVE/TTEGDA(1:1:2)

(b) EMI/BVE/TTEGDA(1:1:2)(c)EMI/IBVE/TTEGDA(1:1:2)(d) EMI/HBVE/TTEGDA
(1:1:2) g@)EMI/DDVE/TTEGDA(1:1:2)
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Figure 26. Light transmittance at A=650nm of PDLC cells as a function of applied

voltage.
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Figure 27. Light transmittance at A =650nm of PDLC cells as a degree of Viewing
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