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ABSTRACT : Various chain sizes of 3-arm star polystyrenes (PS, M,=2.80 X 10°, 2.49 X 10° g/mol) in t-decalin
solution were measured at the temperature range of 20~70 C by means of viscometry and laser light
scattering. In order to show universality in the expansion factor of 3-arm star polymer, it was expected that
(N/RG,BmZ)3 ” /% would be used as an universal parameter, where Rgp., was the unperturbed radius of gyration
of star PS. However, much better universality had been observed when (N/Rg ;2> 7/7 parameter of the linear
PS was used even for the 3-arm star PS. It could be explained if branching effect had been already taken into
account in the part of /7 (=[(T-6) O )/[(@-T.)/T.]). Here N and @ stand for the number of monomer unit
in a single polymer chain and a kind of theta temperature as the critical solution temperature 7, of the infinite
molecular weight, respectively.
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Table 1. Characteristics of 3-Arm Star Polystyrene Samples

M, M/M, RG,Br.o* RH,Br,o* [T‘I]@* Ry Re/Ru Ry/Ry
(10° g/mol) (nm) (nm) (mL/g) (nm)
0.28 1.07 - 11.7 44.1 12.5 - 1.07
2.49 1.30 475 372 137.6 37.9 1.28 1.02
a1.on” 4s5.)" (35.3)" (1.28)" (1.on"

* The unperturbed values measured at @ v temperature(=22.2 C) in t-decalin.
** The 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 Ty curve was considered as a critical point.
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Figure 2. Plots of 1/, vs 1/M,,"” in the linear and 3-arm star
PS/t-decalin.
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Figure 3. Plot of the second virial coefficient, 4> as a
function of temperature in a 3-arm star PS (2.49 M)/t-decalin.
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Figure 7. Plots of o5 —a 3 as a function of 7/z in the systems
of 3-arm star and linear PS/t-decalin. Here values of /7
parameter were calculated using ©,,=23.0 C.
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Figure 8. Plots of @7 —a 3 as a function of 7/z in the system
of 3-arm star and linear PS/t-decalin. Here values of /7
parameter were caiculated using @=222 C.
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Figure 9. Plots of a3 —as as a function of (M, /R%,)*">
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M, /REg, and M /RE;, were used as their scaling
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respectively.
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Figure 10. Plots of a3—a7as a function of (M., /R% ;)"
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Heel7} A (5)e] AR ek Zlo] 23l vl
2lolgid, & A¥e) AN Ay 4 At oF
el vk FEielEl Al glojA Al A&l
AleTE & 7HA] A3l Fa3A (Folx HRFA
B AP 282 AR A MR E AR
o Airstgi.

7¢ dubE]l 9beA] sEelE 9] A|¢k. Figure 109
Tkl A Hejul 9l PBD PR EEAZ 4 gl
=, & stehrxs AleTRr)F ohE dRbE]] RE 2
AR AFeE eAE RoE Ae® AR
(NRo1i)” /7 S}m]ElE: o]-8-3le) YAl =E Figure
1A =28t Bgke) B8 A7iMx olu] obA Wi
5 =2olA ALL# (VMR r/r. shebu]E] 180 g
w3 wEhsEA] o2 kA R, diAlel AY &Rt

(8RF A E 73k 2] 2 3A
I RG,Li,oEE— A= Aolx Az pEdn) Figure
1HelA B5o) 2E AAS dojel= st vk
Al (master curve) el ol Zo] thA] g El=3)
o} Wb (WRerio)”? t/e TEREE 33hrx 9 A
E7E (FAg Huoks AYy) o RE 18R AN
A RHHoz ARSE £ g s o] S
ek ol gt ubs 3t 2% wepuE] ) o] 534
T Huobole) 57 FAkEteld &A= FHEE ubAg
oMz AL slsdlvhs Ag Beol F£7] 23l Figure
12914 opE (VMRGi)"” v/ e Elol] disle] A
3}l Rt} o] 1¥oj A= Figure 8 X+ Figure 119

Ea|H, A2748 3%, 20034



Polymer (Korea), Vol. 27, No. 3, 2003

1.2 T T T T T T

Linear PS
Linear PBD
Linear PMMA
3-arm star PSJ

> o ao

4 5 6
10%(NIR; , (/1)

Figure 11. Plots of a3~a3 as a function of (N/R3;,)>
7/7 in the systems of linear PS, linear PBD, lincar PMMA,
and 3-arm star PS. Here all calculation in (N/R3;,)*? 7/%
was the same as (M, /RE;,)*? 7/7c parameter except
substitution of molecular weight M, with the number of
monomer in a single chain N.
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Figure 12. Plots of the expansion factor of hydrodynamic
radius, ay as a function of 7/z and (N/R3,,;,)"'? t/% in the
systems of 3-arm star PS and linear PMMA.,
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