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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 tp 3 were synthesized. The crosslinked ES
films with the optical pitch (Ay) 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 Ay'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 &, 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 [NsOH] *  [PO] ©
code  [AHG] [AHG]

pressure(bar) appearance?  MS¢ DY

HPC 0.8 20 B} rubbery 12 254

“ 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. At room temperature. By 'H—NMR mea—
surement.fo YC—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 2, 'H-NMR spectrum of HPC.
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Figure 3. BC—NMR spectrum of HPC at room
temperature. Solvent: D;0; accumulation : 2700.
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Figure 4. FT—IR spectra of (a) HPC, (b) ES—1,
(¢) ES—2, (d) ES—-3, and (e} ES—4.

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

sample  DE“ Tr 7e 7 temp. range®
code (1) (0) (V)

HPC - =13 173 260 60-130
ES-1 1 -23 153 245 -
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. ‘Isotropization temperature determined by
polarization microscopy. “Degradation 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 7. DSC thermograms of (a) HPC, (b) ES—
1, {c) ES—2, (d) ES-3, and (e) ES—4.

14

HPCe] #A54 3l o} ESS] DEZ ZHste
o) FQdithe AL AAE

Figure 7¢] $24 %8 5 U/min® % &9 =43
HPC9 ES-N&| DSC @24E Jehdch HPCSH
018l FEAE AN E3] #EEE npgl ol 19
TigA e 44 dee #EEA gk, #
FOJREA(TY S BT (THEA A49= 47 9
grto] HAEHICE 7t AZE0] T2 YEE
FEMae FEYAE AFEHE 2R s
ANE7t Ao r wstE s *PQETHE Tell g+
= d3 HIklE 3 £ 9l BE AlE S

“‘H

>,\i

9 DSCE el 943 AR 7,9 7, 2 A
W] 98 AT TF Table 200 FFse] et
se,

Table 2E2%E & 4 gl%ol, HPC7} ES—Noj ¥
l 7i7h %8 A dehdoh olejs @42 HPC
7} ES-Nefl v]s) A2 oA w3y =20 Zo

7} ol 2459 MgAo] Ay og ez =
7+ van der Waals® @ OH1E7le] $AZAdlo]
AstA Agets AMAERE ZedHE 2o Azd
o' @8, ES~N9 7i& DE7} #ad4s zolx
T BFE vehdth DEZE A8 249 B9y
ol #obAM OHILEZY T OHY C=01E7+

T2y a8n C=0183te) AIA-4IA7
<] AsRgEo 07].51 Ao g Agﬂ-:z]x:} u:}a}/q
DE7} ZAag2 _‘,ﬂ_x]-ﬂ—Q_O_ el AAAFe] dA
dgAol F7HHE 2w AZEL S 119 golet
A T, HPC7} ES—N H]3)] HOon ES-N2] Te
v DE7F #4845 & ATE ki olejsh

¢

i

ZoH A26¢8 A4z 20024 79

7hie] ol A28 Cholesteric AE9] %38 = 4.8 434

B3 H49 dolo] g Qs AFAHol 7
A%} FAlel OHIEZ %2 OHe C=01%719
FaadEe] A MaES] §1’“°-"‘-°] 2] 4t
e Zdide Ao Azhec)
ES—-NGelA #zs]i- 0'1@}_4«1 of 24 ES—4G
9] A% Figure 6(c)ol Vel ot Ajg %o
M E (c) & 72 focal conic ZAHo] @Bz
o} Figure 62] (b))% (& wlwgel 2&f & + 9l
%ol 7t Qs APz wah: A9 %ill 2
o2 yehdth. C1eiv ES-N¥b: gl BiE BS—
NGell oA 77 #AEE R ¢kow ES-NG= ok
210 TollA ARsE do717] A2k oF 250 C
oMz ¢hds] ®alvol HadE& vehdx] gkt
HA18E Ak BSY diacrylates$} monoacrylate®
EEY 22 oo acrylate® TEEHX| i do-
pantH #H7lste] A2 A AL QoML B

= L9 Aolz

aEof Qe
AZZoA § Ciﬂﬂ & Wby 1R a4

AZE e T oA dEag olsle) wAl
A9 7l AR5 AGE zstol ol
Mt AR S, g ae Ao g 2
sol Ea1-5e) olgid

z

=)
UAGEH dEZHE Fad Hos

2 Qlgh ?4_11?} e
= 0% A7t
HL} 7h:1“”‘ 7} Hl & AFAEANNE T7h
RECRRREE ﬂﬂn BT SRR T $)
CI R STA Resbd SO Vg AEel SlelA: 7
7h HBGA = ARELETS 4 &g A
akitss
9 25 9FEY. M7t e WE 2] §
FRA A UV-VIS A#EEZ og2d HPCSH
ES-49] 29-% Figure 8¢ Uehdith A, & A#E
de Hojel Arr] Feadel sl Ao
ES=19 2 7HAE99E slojurz Uv-VIS
=4l o8l A+ gladrh 7k ARl yehy
T A8l 5= 224948 Figure 9o AMER Yeby
th Z1dol HeFEiie], BE AREY A &%7)
Aol mek Frkdth ey ES-Nol uheRuis
An®l ZEA Gl EAs: 2EH S HPCel W]



(a) 60°C

0B 80°C 100”C 110°C 120°C 130°C

0.6

0.4F

Apparent absorbance

0.2

0.0

| | 1 1 11 L
300 400 500 600 700 800

(b) N
30°C
08 20°C  50°C 70°C  90°C 110°C

0.6

Apparent absorbance

0.2} !

P

0.0

1 1 1 1 1 1
300 400 500 600 700 800
Wavelength (nm)

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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Figure 11. Equilibrium swelling ratios, AV and AW,
of ES—NG in acetone at 25 . The abscissa scale
N denotes the sample code number of ES-~NG
(see Table 3).
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