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Laser Light Scattering Study on New Polymer Solutions

Hong Sung-rak, Kim Doo-chul

Summary

A measurements of reduced viscosity and light scattering study on new polyamides solution containing

crown ether moieties were made in the presence of a salt(K*.Cs*. R{). The result was that the reduced

viscosity of solution increased rapidly as the concentration of solution decreased even if it was different as

a sort of salt. In study of light scattering experiment. the angular dependent intensities of scattered light

from each solution were measured. The Rayleigh ratios calculated from these data suggested that a change

in molecular shape from coil to rod was responsible for the increase in the reduced viscosity of the

polymar solution with dilution. The reduced visosity calculated from light scattering data agreed well

with those measured with a viscometer.
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Fig. 1. P7!{6)as a function of q?Rg? for basic
. LI
particte shapes. q=—— sin(0/2).
A=coil shape. B=rod shape. (Ref. Hug-
rin, 1972)
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Fig. 2. Reduced viscosity of polymer solution.
(A : Kt/CR=3,0:C,*/CR=3, e:R,"

/CR=3)
(Ref, Hon (1984))
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Fig. 4. Radius of gyration for solution 3:1

copolymer (a; K+/CR=3, o: C,*
/CR=3, e; R,*/CR=3)
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Table 1. Radius of gyration(Rg), axial ratio{f} and reduced visosity for solution of

3:1 copolymer (K*/CR=3)

cg/dn R% x 107%c4 f 7 re Tre
0.05 0.77 1 1.16 1.06
0.025 1.12 2.2 1.44 1.31
0.0125 1.66 3.3 2.04 1.85
0.00625 2.26 4.4 2,68 2.57
0.003125 3.25 5.8 3.56 3.79

7 're :Reduced viscosity calculated from light scattering data.

7 re ;Reduced viscosity measured with viscometer.

Table 2. Radius of gyration(Rg), axial ratio{f) and reduced viscosity for solution of

3:1 copolymer (CT/CR=3)

cg/d R% x 1070 f 7 re Dee
0.05 0.70 1 0.9 0.89
0.025 1.00 2.1 1.14 1.01
0.0125 1.50 3.4 1.71 1.48
0.00625 1.9 5.0 1.90 1.91
0.003125 3.37 6.3 2.70 3.38

Table 3. Radius of gyration(Rg), axial ratio {f) and reduced viscosity for solution of

3:1 copolymerRs /CR=3)

c(g/dl) R%g x 1074 f 77’1'3 Tre
0.05 0.66 1 0.93 0.91
0.025 0.76 1.5 0.96 1.04
0.0125 1.15 2.7 1.03 1.23
0.00625 1.55 3.5 1.67 1.52
0.003125 2.05 4.4 1.92 2,06
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Fig. 5. Reduced visosity calculated from light
scattering data (dashed line) and mea-
sured with a viscometer (solid line) for
solution of 3:1 cojpolymer (C,*/CR=
3).
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