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Abstract—A number of thermotropic liquid crystalline polyurethanes with mesogenic unit
were synthesized by polyaddition of a para-type diisocyanate such as 1, 4-phenylene diisocyanate(1,
4-PDD with 4, 4-bis(w-hydorxyalkoxy) biphenyls(BP,) in DMF. The thermal and liquid crystal-
line properties were examined by differential scanning calorimetry(DSC), polarized optical micros-
copy, and wide-angle X-ray scattering(WAXS). Intrinsic viscosities of the polymers exbibited
two endothermic peaks corresponding to phase transitions of melting and isotropization. For
example, polyurethane(1, 4-PDI/BP,;) was found to display a liquid crystalline phase between
177 to 205C. In order to know how the hydrogen bonding interaction affects the formation
of mesophases in polyurethane 1, 4-PDI/BP; thermal processing FT-IR measurements were
carried out. It was found that the stretches regarded as shift to higher frequency region with
increasing temperature which showed grdually their liquid crystalline phase
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RBEemires =M ([FH3IAY Polymer RE
02g/dLe} &2 RE BEE @A, EHMH
Elnle #IESACh

3. R 4 EE

3.1 polyurethanes(1, 4-PDI/BP,,)2| #A9M
" Y e

477 ¥ polyurethane< 1, 4-phenylene diisocya-
nate(1, 4-PDD$} 2] 4, 4-bis(w-hydroxyal-
koxy) biphenyls(BP.)& EffinEmEl oJsh &huk
&4t Polymere &R 2 E#HS Table 10l
VER ST REERRTS 20851 El 24850, 1R

of 1,
-hydroxyalkoxy)biphenyls(BP..)

Table 1. Polyaddition Reaction®

4-Phenylene diisocyanate(1,

in DMSO-d, at 130C.

A171 DMF ol 80CelA #-& mole® RIEAIZ T
Wr#e 90% LA Eol mrRelH om K dichlo-
romethane-trifluoroacetic acid(4 1 1, vv)¢ &#&
w4 30Co A JESch 531 1, 4-PDI/BP2
Polymers ©] B&imhol = Harh =4 &
gtom thE Polymerss [n17F 042%8 0.7774A
G582 Polyurethane® ¥& 4 YAk
Monomer BP,(m=23.45.68.11)9] #yHE 2
Hompeel B3 ik olul #EE v ATk 53]
AERSr) Smeticilg HERAAL
R alkyleneffi7l 1BES] %
LI

monomer 2]
BEERE #BEg
B7F Bwyieiettel

Ce _
sl Aol 2

4-PDI) with 4, 4'-Bis(o

Carbon number 1, 4-PDI BP,, Time Yield [n]”
of alkylene chain g(mmol) g(mmol) h % dL/g
m

1,4-PDI/BP 2 2 0.512(3.20) 0.87(3.20) 20 90 insoluble
1.4-PDI/BP 3 3 0.598(3.74) 1.13(3.74) 20 94 0.50
1,4-PDI/BP 4 4 0.601(3.76) 1.24(3.76) 20 92 0.55
14-PDI/BP 5 5 0.603(3.77) 1.35(3.77) 20 96 042
14-PDI/BP 6 6 0.586(3.66) 1.42(3.66) 20 95 0.77
14-PDI/BP 8 8 0.607(3.79) 1.67(3.79) 24 96 0.58
1,4-PDI/BP 11 11 0.605(3.78) 1.99(3.78) 24 96 0.69

a) Solvent : DMF, 15ml

b) Intrinsic siscosity measured in dichloromethane-trifluoroacetic acid(4 : 1 v/v) solution at 30C.
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Fig. 3. DSC thermograms of 1,4-PDI/BPS
on the 1st cooling and 2nd heating
(Rate : 20C/min).
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Fig. 4. DSC thermograms of 1,4-PDI/BP11
on the 1Ist cooling and 2nd heating
(Rate : 20C/min).
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Fig. 6. X-ray diffractograms of polyurethane
1,4-PDI/BP11 : (A) at 30C on coo-
ling ; (B) at 180C on heating(C) at
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Polymer®] benzene#$t Spacer’t HHA I8N
EEe sl A—mgEs ME + glens
ol2l g #ERIQ) IR st 1% 3 Conforma-
tionol YA HF#el BpyLEKe] KTHEH
Exieoh

Fig. 6°ﬂ Polyurethane 1, 4-PDI/BP,, 9] X-#f[a!
FRITS REHE 2 BREES o BEA
-EIJ%SRM. olei3 R FEME(180C % 190
Tyl M= ahikaee] oiAl il X-4R1aHTS
UehA It figure 6B, 6C). “12]il 44299 EAH
Bl nematickBoll A #MEHISE HolE broaddt
SBlpeak7t UEbTh olH3t A& (RLEAME
BExo] fERAME nematicll BaRMYS #IET
4 9loith =3 Fig 6A % 6D RHEEBE(30C)
gl HEEER100C) etk fe X ErS
Bt 5 qidch olwd & 4.18%. 4.20%, 361
qoll FELMERAEEY) % &3 sharpd peak”b Ut
ebutt} o] 2idt RES ¥ polyurethane o] i
Erike] #Hold fEdatt PolymerdS & F7t
AT

Polyurethane 1, 4-PDI/BP,, o] FER:EfEAA el
RICEME SES Fig 7o veilAch o)zt



®dhtE Polyurethane®] &3 #ikol BES BFFE 61

Table 2. Thermal Properties® of 1, 4-PDI/BP,, Polyurethanes

Polymer Tn T T-Ta AH, AH,

T T deg i’g i’g

14-PDI/BP 2 - - - - -
14-PDI/BP 3 255 272 17 216 13.8
14-PDI/BP 4 245 261 16 324 7.1
14-PDI/BP 5 252 268 16 104 37.7
14-PDI/BP 6 247 259 11 17.3 414
14-PDI/BP 8 225 235 10 26.1 18.8
14-PDI/BP 11 177 205 28 129 45.0

a) Transition temperatures were determined by DSC measurements with a heating rate
of 20Cmin.
b) Decomposition occurs at approximately 340C before melting,
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Fig. 8. Infrared spectra of polyurethane 1,4
PDI/BP8 in the range 1600—3600
cm™' from 180 to 260T,

Fig. 7. Optical microscopy photographs of
1,4-PDI/BP11 at 185C on cooling.
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