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ABSTRACT : Expansion behavior of poly(methyl methacrylate) (PMMA) chains of high mo-
lecular weights dissolved in z-butyl chloride (BC) was investigated near the theta tempera-
ture (6=41.8 C) by means of viscometry and laser light scattering. The expansion factor «,
the universal ratio of the radius of gyration R; to the effective hydrodynamic radius Ry, and
Kraemer coefficient £x were analyzed in terms of the scaled reduced temperature parameter r
/tc, where r=(7-6)/8, rc=(6-Ty)/ Tc, which was derived from the Flory equation for the
expansion factor and the Schultz-Flory equation for the critical solution temperature 7. The
above-mentioned quantities for PMMA samples of two different molecular weights have
shown the universality as the solvent power is increased, when plotted as a function of the 7/
z¢ parameter. Especially, the R/ Ry ratio was obtained as 1.26 at the @ temperature, and 1.45
at 7/7c=>5.5. These agreed well with the values from the renormalization group theory. How-
ever the expansion factor of the intrinsic viscosity, @,%, was found to be rather close to o,
which was different from Weill's theoretical prediction of &3=as%ay, where a5 and @y mean
the expansion factors of B; and Ry, respectively.

Keywords: poly(methyl methacrylate), laser light scattering, viscometry, expansion factor, scaled
reduced temperature parameter.
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Table 1. Characteristics of Poly(methyl methacryl-
ate) Samples

My (10°g/mol)  Mz/My* R ! (nm) Ry (nm)
33 1.10 X X
106 1.18 25.5 223
156 1.09 30.7 24.0
204 1.08 355 28.0

9 Mz/My is calculated using the relation of M/ My=4 = vari-
ance+ 1, where the value of variance is obtained from the se-
cond cumulant in the dynamic kght scattering, ® These unper-
turbed radii are measured at 41.8 C in n-butyl chloride solu-
tion.
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Figure 1. Plot of 7¢/d versus # for the benzene sol-
vent in the closed capillary viscometer. The variation
of the flow time ¢ was given by the temperature
change of the water bath.
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Figure 2. Molecular weight dependence of the criti-
cal solution temperature 7 in the poly(methyl meth-
acrylate)/n-butyl chloride (PMMA/BC) system.
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Figure 3. Temperature dependence of the inherent
viscosity #,,, at various polymer concentrations in the
PMMA/BC system.
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Figure 5. Plots of 1/P(K) versus K? at the various
solution temperatures in the PMMA/BC system.
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Figure 7. Variation of R; and Ry as a function of
temperature in the PMMA/BC system.
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