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ABSTRACT : LV transition curves for poly(ethylene-co-15.3 mol% octene) (PEOss) and poly(ethylene-
c0-17.0 mol% octene) (PEO17) were measured in cyclo-pentane and cyclo-hexane. Between 40~150 °C,
the LV curve for (PEO;s + cyclo pentane) located 1.1~2.7 bar higher than that for (PEOy7 + cyclo-pentane).
In cyclo-hexane, similar behavior was observed for PEQ;s and PEO7 solution except the pressure difference
reduced to 0.9~1.6 bar. If the backbone structure of PEO;s were identical to that of PEOy;, the LV line
for PEOy7 would locate at high pressures than that for PEOs, since the number average molecular weight
of PEO; (Ave. Mn=153,040) is 1.9 times higher than that of PEO:s (Ave. Mn=82,200). The difference
in the octene comonomer content between PEO;s and PEQ,; is only 1.7 mole%, nevertheless this small
difference in the backbone structure of the PEO greatly affected the location of the L-V curves in the
mixtures comprised of PEO and cyclo-alkane.
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Figure 1. Schematic P-T diagram Type 111 for polymer-
solvent mixture. LCST and UCST represent lower
critical solution temperature and upper critical solution
temperature, respectively.
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Table 1. Properties of Poly(ethylene-co-octene) Co-
polymers =

Octene Tm o —_ -
(mol%)®  (T) (gem’) Mn Mw
PEO)s 15.3 61.5 0.864 82,200 160,110

PEO,; 17.0 495 0.857 153,040 286,100

Table 2. Properties of cyclo-Alkane Solvents>”

x 107 T. P. e
Substance a(cm3) ) (bar) ( g/ﬁ:)mj)
c-Pentane 91.5 238.45 451 0.270
c-Hexane 110.0 280.9 40.7 0.273
c-Heptane 127.5 331.1 38.2 0.278
c-Octane 145.2 374.1 35.6 0.274
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Figure 2. Phase behavior of Poly(ethylene-co-15.3 mol%
octene) in cyclo-Pentene, cyclo-Hexane, cyclo-Heptane,
and cyclo-Octane. All transitions are bubble-point type.
Polymer concentrations in the solutions are around 5
wt%.
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Figure 3. Phase behavior of Poly(ethylene-co-17 mol%
octene) in cyclo-Pentene, cyclo-Hexane, cyclo-Heptane,
and cyclo-Octane. All transitions are bubble-point type.
Polymer concentrations in the solutions are around 5
wt%.
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Figure 4. Comparison of the L-V line for (PEO;s +
cyclo-Pentane) with that for (PEOi7 + cyclo-Pentane).
Dashed line is the vapor pressure of cyclo-pentane
calculated using Peng-Robinson equation of state. Poly-
mer concentrations in the solutions are around 5 wt%.
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mer concentrations in the solutions are around 5 wt%.
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