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Abstract: In this paper, high pressure phase behavior in the binary polyethylene/butane and polyethylene/dimethyl ether has been studied. The
pressure-temperature diagrams in polyethylene/butane were shown by increasing concentration for molecular weight standards, that is, My =700,
1000 and 2000. It is found that the temperature and the pressures go up with increasing in concentrations for each molecular weight, but the latter
lower in concentrations over 16 wt % polyethylene. In addition, the phase behaviors for each molecular weights with about 5 wt % polyethylene
are shown in pressure-temperature, and pressures increase with increasing in molecular weight(M, =700, 1000, and 2000). The phase behaviors in
polyethylene/dimethyl ether are determined according to its molecular weight, and are shown for a range of pressures of 40~280 bar and
temperatures of about 120~220 T. It is shown that in pressure-temperature of polyethylene/dimethyl ether the pressure increases with increasing in
polyethylene molecular weight, and the difference in pressure for each molecular weight shows by about 60 bar. The gap in pressure between
polyethlylene/butane and polyethylene/dimethyl ether system with 5 wt % polyethylene for each molecular weight standards indicates about 25(700),
90(1000), and 100 bar(2000), respectively.
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Figure 1. Schematic diagram of experimental apparatus used to
polymer-solvent phase behavior.
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Table 1. Physical and Thermodynamic Properties of the Solvent
Used in this Study[8]

Critical | Critical | Critical L Dipole
solvent temp. | press. | density Po(lfgﬁz;l:g;ty moment
(C) | (ar) | (g/em’) (D)
n-butane | 1521 380 0.228 814 ~00
dimethy! ether| 126.8 530 0.258 52.2 13
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Figure 2. Effect of the concentration of polyethylene(My = 700)
on the cloud point curves of polyethylene(My, = 700)/butane system.
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Figure 3. Effect of the Eoncentration of polyethylene(My = 1000)
on the cloud point curves of polyethylene(M,, = 1000)/butane system.
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Figure 4. Phase behavior of the concentration of polyethylene
(My =2000) on the cloud point curves of polyethylene(My =
2000)/butane system.
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Figure 5. Pressure changes against the concentration of poly-
ethylene(Myw = 1000) in butane solvent for three different
temperatures.
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Figure 6. The cloud point behavior of polyethylene(My = 700,
1000 and 2000) dissolved in butane. The concentration of
polyethylene is 5 wt %.
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Figure 7. Effect of the concentration of polyethylene(My = 700)
on the cloud point curves of polyethylene(Myw = 700)/dimethyl
ether system.
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Figure 8. Effect of the concentration of polyethylene(M, = 1000)
on the cloud point curves of polyethylene(Myw = 1000)/dimethyl
ether system.
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Figure 9. Effect of the concentration of polyethylene(M. = 2000)
on the cloud point curves of polyethylene(My = 2000)/dimethyl
ether system.
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Figure 10. Pressure changes against the concentration of poly-
ethylene(My, = 1000) in dimethyl ether solvent for three different
temperatures.
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Figure 11. The cloud point behavior of polyethylene(M, = 700,
1000 and 2000) dissolved in dimethyl ether. The concentration of
polyethylene is 5 wt %.
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Figure 12. The cloud point behavior of polyethylene(My = 700)
dissolved in butane and dimethyl ether. The polyethylene
concentration is 5 wt %.
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Figure 13. The phase behavior of polyethylene(My = 1000) dissolved
in butane and dimethyl ether. The polyethylene concentration is
5 wt %.
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Figure 14. The cloud point behavior of polyethylene(My =
2000) dissolved in butane and dimethyl ether. The polyethylene
concentration is 5 wt %.
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