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Abstract—A confined stiff chain model was developed to predict the rotational diffusion coefficient of a
slightly flexible rigid rod-like polymer in semidilute and concentrated solutions. In this work this model was ex-
tended to a polydisperse system to observe the effect of polydispersity. Because polydispersity index and molecular
weight distribution function were unknown, their plausible values were selected and used. If they were known,
this model could be used for the prediction of parameters. Rotational diffusion coefficient turned cut o be propor-
tional to L—7 for a polydisperse as well as a mondisperse system where L was average contour length of molecules.
1t was different from proportionality to L -9 predicted by the tube model of Doi and Edwards because the con-
strainton a test rod was not severe and disengagement time was much shorter than that given by the tube model.
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While the theoretical values of viscosity and diffusivity were qualitatively consistent with experimental data for

monodisperse system, they could be fitled quantitatively by considering polivdispersity eftect tor polydisperse
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Fig. 1. Confined stiff chain model.
A : confined chain
B : cylindrical rigid tube

A : constraint release length
a.: jump frequency length

o

D : diameter of cylindrical iube
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obz] Ealrjels ol A5t =G mbE]l ke ek

=
+ gleka 47,

4. Zero-shear rate ol cHBt Exj2t Exo| Y@
Hermans{24]7} =412 "5 49} Couette §
2 24% Fajgko| o2 4 7ixl9] PBLGE m-
cresololl 531 foHo} zero-shear rate HEWF A

;Ht: = A

Flralabsl Anof ol olsl 59

T ™o 1 (S

28
Number of rods/ce{c/10™)

Fig. 4. Rotation diffusion coefficient of PBLG with
M, = 170000 and polydispersity index 1.055 in
dichloroethane.

----: Monodisperse system, Equation (8)
—: Polydisperse system, Equation (22}
B : Experimental data
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