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The meolecular weights of the experimental data are M, =
520000, 163000, 51000 from the top down, repectively. In
the FH theory, z =6, N = 4622, 1456, 477 and Ae/k
=38.75, 39.03, 39.55 from the top down, respectively.
In our present theory (Eq.(29b)), z=6, A=1.4, N
=4622. 1456, 447 and Ae/k = 30.59, 30.73, 30.99
from the top down. respectively.

H ® a Experimental data of Scholte(1971);

ffffff Results of FH theory;

Results of the present theorv
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Fig. 4 Volume fraction dependence of the FH interaction
parameter for PS/cyclohexane system at 34°C

In our present theory, z =6, A = 1.4, Ae/k = 30.99,
30.73, 30.59, respectively.

B [sothermal distillation( Krighaum 1959)

4 Vapour pressure( Krighaum 1959

® Light scattering( Scholte 1971) @ 35%C results of our
present theory for — N =447; -0 N = 14565 - ¥
= 4622
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CALCULATION OF THERMODYNAMIC PROPERTIES OF POLYMER SOLUTIONS BY
PATH INTEGRAL METHOD

QIAO Baofu, ZHAO Delu
( State Key Laboratory of polymer Physics and Chemistry , Cenier for Molecular Science
Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080)

Abstract It is proposed that the overall free energy of a polymer solution has three fundamentally different types of
contributions, i , e . the translational, the configurational and the thermal carrection paris. The second and the third
parts have the additive properties for segments and can be calculated by path integral method with the intreduction of
a new concept of effective concentration. Taking the volume fraction as the effective concentration, one chtains the Li-
Zhao theory of polymer solutions reported previously. The results calculated by the present theory match the spinodals
data of PS/cyclohexane systems with different molecular weights much better than those based on the Flory-Huggins
theory .

Key words Path integral method, Effective concentration, Polymer solution, Phase separation



