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WFZE R RO EE (3530) : The methodology to fabricate a silica nano—particles encapsulating
a room—temperature nematic liquid crystal (5CB: 4-pentyl-4’ -cyanobiphenyl) was studied.
The core—shell and Stober methods were tried and so small amount of 5CB was encapsulated.
However, a method by use of surfactant molecules successfully give a 5CB—encapsulated
silica nano—particles of which diameter is 90 ~ 400 nm and ca. 3.5 wt% of 5CB is
encapsulated. New knowledge as properties in confined liquid crystals was found such as
remarkable shifts in absorption and luminescent spectra. On the other hand, the larger
sized silica capsules of which averaged diameter is 2.4 mm were prepared to inject 5CB
into the inner pore (ca. 70 vol%) and the injection under reduced pressure successfully
provide 5CB-encapsulated silica (ca. 70 vol% of the inner space is occupied by 5CB).
Characteristic properties derived from the injected liquid crystal were obtained to give
an optical anisotropy and complicated phase transitions, indicating different types of
molecular orders are present. The 5CB—encapsulated silica microcapsules were sandwiched
by two ITO—coated glass plates and a tiny change of brightness was detected under applied
bias. The detailed studies are under progress. In this research project, it was shown
that the combination of hollow silica with different diameters may realize a possibility
to control the photo—diffraction with applied electric field.
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Table 1 Mean diameter of SCB@ SiO,-1 (red)

and 5CB@ Si0,-2 (blue) dispersed in water
Mean diameter
SiO,-1(red)

SiO,-2(blue)

7749nm(64%)  130+16nm(61%)

227+26nm(36%) 346+42nm(39%)
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Fig. 1 Size distribution of 5CB@ SiO,-1 (red) and 5CB@ SiO,-2

(blue) dispersed in water.
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Fig. 2 Typical TEM images of 5CB @SiO,-1 (a-d) and extended image

() of (d).

Table 2 Observed d-value of Fig. 2(a,c,e)

Image d-value
obsd. ref. (SiO,)
() 3.54A 3.27A (101)
4.73A 4.58A (100)
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Fig. 3 Absorption (a) and fluorescence (b) spectra of 5CB @ SiO,

dispersed in water. Water:5CB in water, Micelle: 5CB in CTAB

micelle, SiO,-1: 5CB@ SiO,, SiO,-2: extended growth of SiO,-1,

SiO,-u: washed SiO,-2 by ultrafiltration (YM-100 membrane).
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Fig.5 Fluorescence spectra of 5CB @ SiO, at
various temperatures.

Table 3 Absorption and fluorescence peaks of 5CB in
various environments.

Sample Peak ., /nm Peak,,,. /nm

Water 275 351

Micelle 284 339
Si0,-1 281 345
Si0,-2 283 342
Si0yu 284 349
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Fig. 6 Optical microscope images of 5CB @ SiO, at 292K (a) and 309K

(b). Intermediate figure shows the intensity of their images.
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Fig. 7 Optical views of 5CB-injected silica microcapsules under (a)
opened nicol and (b) crossed nicol conditions in microscopic

observations.

T35 2 EDRHREINTODPHHEEE AR
HIBRIC 725 Z L3S STy, —7,
5CB FEHEFRAY 25vol %D FEH CIEXI 8b D X H
R O T AR IC R & 2 3B
WEARHIRE 22 o7, BT, HEORNLER R
DFRICH KT D LB 2 6N D EEO[A
INRZERBFEME 2> TRObND, Th
WX, BT RANEBEZT AV 7 &7 5CB
DITETARR O TITMELS . WEEE OFA
TE &0 B AN 22 EAL L T2/ B DS TR &
NI Z LTk D LIRS, B RIS
T A LE =10 k] /mol FREE DD T/ X
RENEEALEZ R THEEE TH Y . PALIADR
ELTARZRELIERYT v 7 RAAL N
FAE LT 56 . MIEBBIRE ORIALIZ LV
DSC CTIXMRHBHRFEL 72> TNDHEBZ DT
ENTE S, HUIR, 86%NE DO LA FIR T



Heat Flaw(W/ g}

Heating rate: 1 °C/min

-40 -2 o 20 40 &0 BO 100

Temperaturs {°C)

@

5" heating
/ 4" heating

Heating rate: 5 °C/min

3" heating

Heat Flow /g

/ 2" heating

1% heating
L L L

L L L L L
-0 -3 -B -1 1} 10 0 30 a0

Temparatura °C)
(b)
Fig.8 DSC curves of (a) Silica microcapsule with 86 vol% of 5CB and

(b) with 25 vol% of 5CB.
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