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ABSTRACT  Various chain sizes of 3-arm star polystyrenes (PS, M,,=2.80x 10°, 249x 10° g/mol) in t-decalin
solution were measured a the temperature range of 20 70 by means of viscometry and laser light
scattering. In order to show universaity in the expansion factor of 3arm star polymer, it was expected that
(N/Rsgr02)*2 t /tc would be used as an universal parameter, where Reg,, Was the unperturbed radius of gyration
of star PS. However, much better universality had been observed when (N/Rsi2)*? t /tc parameter of the linear
PS was used even for the 3arm star PS. It could be explained if branching effect had been aready taken into
account inthe part of t/tc ( [(T-Q)/Q/[(Q.-Tc)/T¢]). Here N and Q3. stand for the number of monomer unit
in a single polymer chain and a kind of theta temperature as the critical solution temperature T, of the infinite
molecular weight, respectively.
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Te
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Table 1. Characteristics of 3-Arm Star Polystyrene Samples
M, M/, Resro Riero [h]o’ R, Re/R; R/R;
(10° gimal) (nm) (nm) (mL/g) (nm)
0.28 107 - 11.7 41 125 - 107
249 130 475 372 137.6 379 128 102
@on” (45.0)" (353" (1.28)" (.07

* The unperturbed values measured at © tctemperature( 22.2 ) int-decalin.
** T he expected values on the assumption of the same polydispersity as the 0.28 M sample.
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Figure 1. Concentration dependence of the phase transition
temperature Tp in t-decalin solution of two 3-arm PS samples.
The peak point of T curve was considered asacritica point.
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Figure 2. Plots of 1/T, vs 1/M,"? in the linear and 3-arm star
PSit-decdin.
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Figure 3. Plot of the second virial coefficient, A, as 8
function of temperaturein a3-arm star PS (2.49 M)/t-decdin.
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