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Abstract: Poly (vinyl alcohol) (PVA) with high degree of hydrolysis of above 98% was dissolved in dimethyl
sulfoxide (DMSO0), and the shear viscosity was measured up to C= 0.14 g/mL in the semi—dilute solution
regime. Next, as probe particle, polystyrene (PS) latex was introduced into this matrix system and
its delayed diffusion due to polymer concentration was investigated by means of dynamic light scattering.
When the solution viscosity of PVA/DMSO was plotted against the reduced concentration Clzl, which is
scaled by the intrinsic viscosity, the molecular weight dependence was strongly appeared at Clz]>2.
Some heterogeneties in polymer solution were considered as its source. Contrary, the diffusion of probe
particle in the matrix solution was observed as a single mode motion at whole concentration range but its
ratio of its diffusion coefficient at solution to that at solvent, Z)Z), did not show any molecular weight
dependence at all. However, the application limit of the stretched exponential function was disclosed at
Clnl>2.5.
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Table 1. Characteristic Molecular Properties of Poly(vinyl alcohol)
Samples
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Sample Molecular weight Intrinsic viscosity Hydrodynamic Degree of — Aldrich

code My (g/mol) [nl(ml/g)  radius Ry(hm) hydrolysis catalog no.
AH 120000 237 142 99% 363065
BH 88000 179 121 98% 363154
MH 31000 94.9 6.79 99% 363138
LH 17000 53.5 4.70 98% 348406
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Figure 1. Log—log plots of the intrinsic viscosity and the hydro—
dynamic radius, A} against the weight average 14, in two different
solvent systems of poly (vinyl alcohol) (PVA) at 25 C. The /& was
measured at aqueous solution instead of dimethyl sulfoxide
(DMSO) due to its weak scattering intensity.
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Figure 2. Plot of the specific viscosity, (7—n,)/1 as a function
of reduced concentration Cl7l. Here the dashed line represents
the calculated Martin equation of £=0.195 as shown at Figure 4.
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Figure 3. Time correlation functions(TCF) of two PVA—AH/
DMSO and PVA—-LH/DMSO solutions without PS latex at the
condition of reduced concentration Clz] = 6. The diffusion
coefficient distribution G(D) in the inserted graph was calculated
from each TCF by NNLS program.
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Figure 4. Plot of the Martin’s coefficient 4”against the reciprocal
intrinsic viscosity. The y—intercept of £=0.195 can be inter—
preted as its value at the infinite molecular weight.
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Figure 5. Plot of the specific viscosity, (7—n,)/1 as a function
of modified reduced concentration Clz] (1+3.70).
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Figure 6. Plots of time correlation functions of PS latex probe
versus the scaled delay time ¢’z at various scattering angles.
These TCF’s were measured in the PVA—AH matrix solution
of C=2.2x107% g/mL.
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Figure 7. Diffusion coefficient distributions of PS latex probe at
various PVA concentrations in PVA—AH/DMSO matrix system.
Even at the highest concentration, there exists only one single
mode at each distribution.
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Figure 8. Concentration dependence of /D, for two different
PS latex probe size at various PVA matrix solutions. Using the
reduced concentration Clzl, all data of D/D, can fall on one
master curve as shown in the inserted graph.
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