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ABSTRACT : A new hydroxypropylcellulose (HPC) capable of exhibiting reflection colours in
the temperature ranges of about 60—130 C and acrylic acid esters of HPC (ESs) with
degree of esterification (DE) ranging from 1 to 3 were synthesized. The crosslinked ES
films with the optical pitch (A,) ranging throughout the visible region were also prepared
by exposing thermotropic cholesteric phases of ESs with a DE of more than 2 to UV light
at 50 C. The thermal and optical properties for both the uncrosslinked and crosslinked
samples and the swelling behavior of the crosslinked films in acetone were investigated.
The A's of ESs, as well as HPC itself, increased with temperature. However, the A,'s of
ESs were larger than of HPC at the same temperature and decreased with increasing DE.
The temperature dependence of A, of the crosslinked samples was much weaker than that
of ESs. Moreover, in contrast with ESs that exhibit a decrease of the isotropization
temperature with increase in the DE, the networks were found to decompose at about
210 C, giving no transition to an isotropic state. The crosslinked samples exhibited an
anisotropic swelling, suggesting that the two—dimensional crosslinking preferentially
performs between ES molecules.

Keywords : acrylic acid ester of HPC, degree of esterification, optical pitch, photocrosslinking, anisotropic
swelling.
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Table 1. Preparative Conditions for HPC and Its
Molecular Characteristics®

sample aonp b [PO] ©
code  [AHG] [AHG]

pressure (bar) appearance® MS® DS

HPC 0.8 20 5 rubbery 42 254

@ The etherification was carried out in the presence of the
hexane as a diluent solvent at 70 C for 16 h. ® Molar ratio of
NaOH/anhydroglucose (AHG) unit. ¢ Molar ratio of propylene
oxide (PO)/AHG. YAt room temperature. By ‘H—NMR mea—
surement. ' By BC—NMR measurement.
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Figure 1. Schematic diagram of apparatus for UV
irradiation : A, light source; B, optical filter; C,
sample holder; D, sample; E, heater.
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Figure 3. BC—-NMR spectrum of HPC at room
temperature. Solvent: D,O; accumulation : 2700.
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Figure 4. FT—IR spectra of (a) HPC, (b) ES—1,
(c) ES—2, (d) ES—3, and (e) ES—4.

Table 2. Thermal and Cholesteric Mesophase Pro-
perties of HPC and ES-N

sample  DE? 7P 7° 7.4 temp. range®

code () () ()

HPC - -15 173 260 60-130
ES-1 1 =25 153 245 -
ES-2 1.95 -32 149 225 20-80
ES-3 2.49 =37 140 215 20-100
ES-4 3 —42 135 210 20-100

#Degree of esterification determined by FT—IR measure—
ment. °Glass transition temperature determined by DSC
measurement. CIsotropization temperature determined by
polarization microscopy. dDegradation temperature deter—
mined by DSC measurement. “Temperature ranges for
cholesteric color responses.
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Figure 5. FT—IR spectra of (a) ES—1G, (b) ES—
2G, (¢) ES—-3G, and ES—4G.
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Figure 6. Optical microscopic textures in the
mesophase for (a) HPC, (b) ES—4, and (¢) ES—
4G at 50 C. The micrograph of (d) shows the
texture of ES—1G in acetone at room temperature.
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Figure 7. DSC thermograms of (a) HPC, (b) ES—
1, (¢) ES—-2, (d) ES—3, and (e) ES—4.
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Figure 8. UV—VIS spectra of (a) HPC and (b)
ES—4.
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Figure 10. Weight swelling ratio, AW, for ES—NG
as a function of swelling time in acetone at 25 TC.
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Table 3. Summary of the Swelling Experiments for
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code (%) (%) (%) (%) (%) (g/em®)
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ES-4G 301 31%£1 62+2 176 84 1.65
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Figure 11. Equilibrium swelling ratios, AV and AW,
of ES—NG in acetone at 25 C. The abscissa scale
N denotes the sample code number of ES—NG
(see Table 3).
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