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Fig. 1 75,-&, curve of polychloroprene solutions
All signs are the same as in literature®?; representing temperature-
solvent-M, x 10~ in order;

F1B-t: 45.5-cyclohexane-4.85; F1B-b: 45.5-benzene-4.85; F2A-
t:45.5-cyclohexane-2.69; F2A-b: 45.5-benzene-2.69; F2C-t: 25-
butanone-1.44;  F2C-b:  25-benzene-1.44;  F3A-t:  45.5-
cyclohexane-1.11;  F3A-b: 45.5-benzene-1.11;  F2B-t:  25-
butanone-1.68;  F2B-b: 25-benzene-1.68; F3B-t: 25-butanone-
0.99; F3B-b:25-benzene-0.99
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STUDY ON THE DEGREE OF CHAIN OVERLAP OF POLYMER IN SOLUTIONS

AN Quanfu'; QIAN Jinwen' s, WANG Meng'; CHENG Rongshi’

(" Department of Polymer Science and Engineering, Key Laboratory of Macromolecule Synthesis and Functionalization »
Ministry of Education,> Zhejiang University> Hangzhou 310027)
(? Key Laboratory for Mesoscopic Chemistry of Ministry of Educations Department of Polymer Science & Engineering »
School of Chemistry and Chemical Engigneering> Nanjing University> Nanjing 210093

Abstract The radius of gyration is a good parameter for characterizing the dimensional distribution of a given
polymer chain at perturbation conditions. But it is hard to give information about stack structures of polymer chains
both in bulk and solution. It is highly desirable to establish the relationship between the micro-structure parameter
and macroscopical properties of polymers in bulk or in solution. The degree of chain overlap is a good parameter for
thats which has been defined and applied very well in bulk state. Based on Flory theory of intrinsic viscosity of

polymers and the model of concentration dependence of polymer chain dimension in solution, a quantitative

4z N
expression of the degree of chain overlap &, &, = £ A x [T % ple
o~ 3¢ 7d=L7l,
1+ 7 L1 - exp( -
0

]

» in terms of
)
the concentration of the polymer solution from diluted solution to concentrated solution was deduced. A master curve
of the relative viscosity 7, of polychloroprene solutions in literature for different molecular weights, various solvents
and temperatures can be obtained as the &, was used as a variable for replacing the concentration. It suggests that the
micro-structure parameter of &, and its quantitative expression proposed in solution state could correlate the
macroscopical properties of polymer solutions, 7, very well even at high concentration range. Also, &, could be
expected to be a promising micro-structure parameter for associating other properties of polymer in solutions.

Keywords Polymer solution, Degree of chain overlap, Relative viscosity



