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Fig.4 Phase diagrams calculated for g4 = 150um( solid Fig.5 Phase diagrams calculated for X' = 0.95X (solid
lines), go = 71.5nm{ dash lines) lines), and X = 0.8 X {dash lines)
Invariant parameters used in the caleulation are AH, = Invariant parameters used in the calculation are AH, = —
— 1440cal/mol, AS; = - 1.25cal/molK, AH, = - 1440cal/mol, A5y = — 1.25¢cal/molK, AH, = - 2040cal/
2040¢al/mot, AS, = - 3. 0cal/molK, a = 0.67, m ~ 10, mol, AS, = — 3.0cal/molK, a = 0.67, m = 10, g¢ =
d=1.5nmand ¢=10 * 150nm d = 1.56nm, and =16 *
1) isotropic phase, B) biphasic region, LC) liguid I} isotropic phase, B) biphasic region, LC) liguid
crystalline phase crystalline phase

TR, HAHEEFBH(S)TRRH:
S = 1-(3/2)(fs/ £ (16)



4 3 HEFS. o TREREMMNE S TH&BIT 6 R 441

RIKH S H S SR KT EXTTUHE. B 6 P LA LR T HE R TE PR
B g =150nm, V,=0.32. FhLHAF R EARMSTHAFSHSREN R, MEL
MR EFAIL Y RAEN A TSR aEPERTUED, BAERHATF
ZHHMEEA RN TR XA THRER TAREFASN, 7 TEEEEA, WHHER
BEBE RN

1.0000

/

0.9975

=
$
W=

AN
A\
AL

Order parameter
=
©
T
3
L

08 1 1 1 1 1
250 300 350 400 450

T(K)

Fig.6 Variation of the order parameter with temperature

Solid and dash lines indicate the calculated result for gy = 150nm, ¥, = 0.32. Also shown by Circles
is the experimental values obtained for PBLG sample (M, = 10.9 X 10*) dissolved in DCA/EDC
80/20 W/W) (V, =10.32) as reported by Lin et af."*! Solid circles designate the order

parameter in the biphasic region
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EFFECT OF MOLECULAR CONFORMATION CHANGES ON THE
PHASE BEHAVIOR OF LIQUID CRYSTALLINE POLYMERS

L.IN Jiaping, ZHOU Dafei
{ Departmeni of Folvmer Science and Engineering, East China University of Science and Technology, Shanghai 200237}

Abstract In the presence of denaturing solveni, solutions of polypeptide can be liquid
crystalline at room temperature. They may undergo an anisotropic-isotropic transition at low
temperatures where the intramolecular helix-coil transfonmation occurs. On the basts of Florys
lattice model and Zimm-Bragg’ s notion for the helix-coil transition, a theory considering the
above phenvmenon has been proposed. In this work, such theory was further developed by
replacing the axial ratic x with the Kuhn chain axial ratic x, which is temperature-
dependent. The calculation results show that an improved agreement between the theory and
the expertmental data has been achieved, and an appreciable influence on the phase behavior
from both chain rigidity and polymer-solvent interaction parameter X was found. Finally, the
temperature effect on orientational parameter S was also studied. The information obtained
through the investigation may find important applications, such as envisaging new routes for
processing the rigid-flexible block copolymer with better mechanical properties, and helping
to understand bioprocesses in the life phenomena.

Key words Flory lartice model, Liquid crystalline polymer, Helix-coil transition



