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Abstract :

The expansion behavior of polystyrene (PS) chains with various molecular weights has been

investigated above Flory @ temperature by viscometry after dissolving in the three different mixed solvents
systems such as benzene/n—heptane, 1,4—dioxane/isopropanol, and 1,4—dioxane/n—heptane. Two different

regimes are observed as increasing temperature: one regime is for the expansion of chain and the other is
for the contraction. For the higher molecular weight sample of PS, the higher peak temperature showing

its maximum expansion is obtained. Within a certain system of PS/mixed solvents, the 7/% parameter
shows universality for the variation of molecular weight. But while each system of PS/mixed solvents

has shown its own different slope, the universality breaks down in the overall system of mixed solvents.

However after introducing a new empirical b

r/q parameter, all data points of three different systems

have dropt on one master curve and the universality of chain expansion has recovered again. Here rand =z

are defined as (7—60)/@ and (@ T7.)/T., respectively and 7. is the critical solution temperature, and 5 of
Schultz—Flory equation is corresponding to the effective slope in the plot of 1/7; against 1/M,"?.
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Table 1. Characteristics of Polystyrene Samples
M, (g/mol) M/ M, Maker
244000 1.06 Pressure chemical
582000 1.06 Pressure chemical
936000 1.06 Pressure chemical
1260000 1.05 Toyo soda
1450000 1.12 Pressure chemical
3840000 1.04 Toyo soda
5480000 1.15 Toyo soda

= Table 1] YERIITE &340 A2+ benzene/heptane
(50.3/49.7, w/w), 1,4—dioxane/isopropanol (58.3/41.7, w/w),
1,4—dioxane/heptane (54.3/45.7, w/w) 2] Al 577} A%
3, AA| AR 2318 A9 242 TFssiA Al 221 viRlY Al
(the second virial coefficient; Ag) 7} 30 C F-LollA 00] H%&
= Z Flory @ 257} 30 T §-o] HES Agslich

oA BE Y Egtenje] MME B ol &gl Al
A9l a-HE4 Asl7] Ysle] oF 30 TollAd Hd 80 C
7] Asisicy. 9 54 =7 WlAle] #5 (80.10 Tl
w9 HEE Qo] 2 ATE SnfEA S fsiA gl
LS ayAow Wxaof gtk meba dHE BAEE As
Al(closed capillary type viscometer) S ©]-€3}50om, AEA
9] 71714 BAL WA EFguE AREgon, 22 AEA 9
HF wAFAL olge} o] 2] (5) & FolF kS

7'<
JT2 =%
-J—a =

7/d=4.4309x107°¢—1.5574/¢ (c.p., g/mL, sec, &2)) (5)

HEAL) 7171 F57t Aol AgElong 2 wislel uf

£ £3589 A9 %-E—Am u Eghgole] Wy E3go)
WS g% A ARG 5 ke, A7te] EFEuA A =
el £l wgzzau A A (6) =) 2 e 5 9l

In7=-4.269+1020.6/T (Bz/Hep.; cp. K, ©£)) (6)

Iny=-5.171+1544.3/T (Dio/Isop.; cp. K, &) (7)

Iny=-4.962+1304.0/T (Dio /Hep.; cp. K, &9 (8)

4yt ER
PS/ZEEM AHlIM| UABURE - X 0 2= FY. 29 4
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Gl AElol 700 S 7F FAES] AEE €95 1 mL
ool W 5 sk WaHAlAlA o] ks Bkl o,

ol 971X (critical concentration : ¢ volume fraction) S 7
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Figure 1. Molecular weight dependence of the critical solution
temperature 7; in the various polystyrene/mixed solvents systems.
The intercept of y—axis becomes the reciprocal value of Flory ©&
temperature.
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Z47Ye] E3kgn) Aok Aol e 2 )|
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yE AR RNE] 77te] @ LE2 o] Wl 2= 9lt} o] ] Aojn
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2] kg AleA AEAoR AL AAREET AT BA
£ ZAIE Zlo] Figure 10131, Z2te] A5 2 (9), (10),
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2= 77 23.35,32.14 €9} 37.92 T2 A

T -1

/7, =2.012M,%° +3.3727x10™  (PS/Dio/Hep system) (9)
1/7.=62.89M,°°+3.2756x10°  (PS/Bz/Hep system) (10)

1/T, =36.98M;%5 +3.2147x107% (PS/Dio/Isop system) (11)
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Figure 2. Plots of the expansion factor aj; versus temperature at the various mixed solvents systems; (a) PS/1,4—dioxane/n—
heptane system, (b) PS/benzene/n—heptane system, (c) PS/ 1,4—dioxane/isopropanol system. The weight averaged molecular

weight of PS samples are expressed in the unit of g/mol.
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Figure 3. Plots of the expansion factor a,'? versus 7% parameter at the various mixed solvents systems; (a) PS/1,4—dioxane/n—heptane
system, (b) PS/benzene/n—heptane system, (c) PS/1,4—dioxane/isopropanol system. The weight averaged molecular weight of PS

samples are expressed in the unit of g/mol.
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Figure 4. Log—log plots of the peak reduced temperature
(%), versus the molecular weight of the various PS/mixed
solvents systems. The average value of the slopes of three sys—
tems was obtained as 2.970.2.
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Figure 5. Plots of the expansion factor versus 7% parameter of
polystyrene in the mixed solvent systems and the single solvent
system.
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Figure 6. Plot of In(slope) versus Inb in the various PS/mixed
solvents systems. Here the values of “slope” and “4” are obtained
from Figure 5 and Figure 1, respectively.
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Figure 7. Plots of the expansion factor «, -z, versus
(M, /7)) /% parameter in the various mixed solvents and
single solvent systems.
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Figure 8. Plots of the expansion factor e -a: of the poly—
styrene versus A”°7/% parameter in various mixed solvent
systems. All data point had fallen on one master curve. Thus
b 7/7. parameter shows good universality about the expan—
sion of PS chains in the mixed solvents systems.
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