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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*. R1). 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 increasein 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. P"}(8)as a function of gRg? for basic
particle shapes. q=T1T sin( 6 /2),
A=coil shape. B=rod shape. (Ref. Hug-
rin, 1972)
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Fig. 2, Reduced viscosity of polymer solution.
(A K*/CR=3,0.C,*/CR=3, e:R,*

/CR=3)
{Ref, Han (1984))

AL R £Hb 2935 e ol
[elt4 K* /CR=3°*I Ak A Asie} vkt o
4-& welch Ababzt g7 e odedolq R(g)
¢ 71 €718 $r 4% 547 Rogre] 124
ol=l, o} Han?| 4y=A },oJ_
a2l BAHAE] Zr)als &
3, do FFol debKHCHR, o] £02 o
FA3 Frsle s x olz|3},_1_ ol

£z} 07P 2 dddl4 R'(F)2 539 sy
g)2 8 (-'1%])2} vl w] ol g
"5‘5—7} AL Aefoll 4= Bapdelsb Zosolut
FEoE Folell whel $xTgo] wgow W

o

st e e o+ ek F FTok Fol Yol el
H
2

gt
oX
ol
(3]
X
2
R

=22 RYRE Fabgol Fel RAyert 2
Holl 4 utojd o2 dslm aleld Bxle| s)xiuk
dol Axe Ao HAAYE S} Zratcim
2 4 oo

o2 Exs I 4
e (c=0.05g/d]l)ol] 4 Bz} B&lo] T8 (Zul g f=
a/b=1, a=%%, b=sk%)Ue HHsd e
A Axz Y 13 2

=3k 3l
AEAZ FA3 s 45 (

R-'9) C*/CR=3 3:1 copolymer
o o

x107" sin“gr2)
0 1 1 1 1 1 1 1
1 Z 3 4 5 6 7

Fig. 3. R™!(9)as a function of sin?(g/2) for
soidtion 3:1 copolymer with C,*/CR=
3. (O; C=0.05g/dl, &; c=0,025g/dl
A; c=0.0125g/dl, @; c=0.003125g/
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Fig. 4. Radius of gyration for solution 3:1
copolymer (A: KY/CR=3, o; C,*
/CR=3, e; R,7/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/dl) . R% x 104 f 7 ve Nre
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.%5 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 ratioff) and reduced viscosity for solution  of
3:1 copolymer (C¥/CR=3) :

c(g/di) R%; x 107%4 f 7 .. Nre
0.05 0.70 1 . 0.95 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 copolymer(Rs /CR=3)

c(g/d1) R3; x 107% f 7 re Dre
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
QA e & 4 AT, FE7 Fol Pl #el Ful Al 7h Habe AL ofv] fol ¥ Hojxm
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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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