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Abstract — The phase behavior and mixture densities were obtained for binary mixtures of poly(etioy2€n2mole%
butene) copolymer with supeitizal n-pentane(n-pentang-and n-pentane;g). The static type experimental apparatus with
a high pressure variable volume cell & linear variable differential transducer(LVDT) was used. The density data were obtained
for pure n-pentane;h and n-pentane;d at the temperature range from 30 to 960and the pressure range from 71 to
2,415 bar. The pure densities were at the range from 0.530 to 0.750 g/cc and at the range from 0.588 to 0.896 g/cc for n-pentane-
h,, and n-pentane;g respectively. And also, the phase boundary between single/lghaddiquid coexistence region were
obtained for 5.3 wt% poly(ethyleres-20.2 mol% butene)-n-pentangslsystem in the pressure range from 10 to 80 bar at 110,
130 and 156C so thus the equilibrium pressure of phase transition between single phase[L]/liquid-liquid[LL] coexistence region
decreased as the temperature decreased. Also, the mixture densities were obtained in the pressure range from 45 to 2,415 bar at
the same temperatures. The phase transition data between single phase/liquid-liquid coexistence region were obtained for
5.1wi% poly(ethyleneo-20.2 mol% butene)-n-pentang,dnixture in the pressure of below 105 bar at the temperature of
110, 130 and 158C. Also the mixture densities were obtained in the pressure up to 2,415 bar at the same temperatures. The
mixture densities of two systems showed sluggish curve and decreased as the temperature increased.
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Fig. 1. Schematic diagram of the experimental apparatus used in this

study.
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Fig. 2. Calibration curve with different runs using CO, at 40°C in pres-

sure range from 135 to 2,500 bar(closed squares and open circles).
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Fig. 3. Density of n-pentane obtained in this work(open circles) com-
pared to the data of Bridgman(closed squares), Gehrig & Lentz

(closed circles), Easteal & Woolf(open squares) at 8G and pres-
sures to 3,000 bar.
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Fig. 4. Density of pure n-pentane-k, obtained at various temperatures.

Table 1. Experimental densities of n-pentane;h obtained in this study

Pressure Density(g/cc)
(bar)  s00C  75°C  100°C  110°C  130°C  150°C
70.7 0.607 0.583 0.558 0.550 0.526 0.503
105.1 0.613 0.591 0.568 0.559 0.538 0.516
139.6 0.617 0.597 0.575 0.567 0.546 0.526
174.1 0.621 0.602 0.581 0.573 0.554 0.536
208.6 0.625 0.606 0.586 0.579 0.561 0.544
2775 0.632 0.615 0.596 0.589 0.573 0.558
346.5 0.639 0.622 0.604 0.598 0.583 0.569
518.8 0.654 0.638 0.622 0.617 0.604 0.592
689.5 0.666 0.653 0.637 0.632 0.621 0.610
1034.2 0.688 0.676 0.663 0.658 0.648 0.639
1380.7 0.707 0.695 0.683 0.679 0.671 0.652
1725.4 0.723 0.712 0.701 0.698 0.690 0.682
2070.1 0.737 0.727 0.717 0.714 0.707 0.699
2414.9 0.750 0.741 0.732 0.728 0.722 0.715
At} o] @A o 7IA A WA AHEete] BRH 2Lt &
7hetd Eme fAela, ek ¢ e A= vEHaAe] 7]
A Yol SvleE Wi S W & ok Aol
Ao 2%E UEe] Wat AL A gHo] Z/kaE el
371 27 e yveElhd @2delt). Xionget Klran[4]~ =l
600 bap|fellx =2 AH-g a8t RasigdeH), & A7 e o

57 batilA] 2,415 ba?lA] b2
Fig. 59} Table 2= &%=

=2 o olkkE w
=

= T,

-l eh-d,,E

0.95

0.85

DENSITY (g/ec)
°
>

0.65 |

0.55

H =

EEC R B

o=

30, 50, 75, 100, 110, 138! 150°ColA] =

Aol SrEAlE UeRheit. Fig. 5

_TCO
- 30
U 50
—— 75

100
-—o—110
-2 130
A 150

- L L L
1,000 1,500 2,000 2,500
PRESSURE (bar)
Fig. 5. Density of pure n-pentane-g, obtained at various temperatures.
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Table 2. Experimental densities of n-pentane-g obtained in this study
Pressure Density (g/cc)
(bar) 30°C 50°C 75°C 100°C 110°C 130°C 150°C
56.9 0.737
707 0.739 0.714 0.686 0.653 0.644 0.615 0.588
105.1 0.743 0.696 0.629
139.6 0.748 0.728 0.703 0.673 0.664 0.640 0.617
1741 0.752 0.709 0.649
208.6 0.756 0.738 0.714 0.689 0.679 0.658 0.638
243.0 0.760
2775 0764 0746 0.724 0.701 0.692 0.672 0.654
3465 0771 0754 0.733 0.712 0.703 0.685 0.669
5188 0.787 0.771 0.753 0.734 0.727 0.698
691.2 0.801 0.786 0.769 0.752 0.746 0.732 0.719
10329 0825 0.812 0.797 0.781 0.776 0.763 0.753
1380.7 0.846 0.834 0.820 0.806 0.801 0.789 0.780
17254 0.864 0.853 0.840 0.827 0.822 0.812 0.803
2070.1 0881 0.871 0.858 0.846 0.841 0.833 0.824
24149 0896 0.886 0.874 0.863 0.859 0.851 0.842
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pentane-h(open symbols) obtained at various temperatures.
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Fig. 8. Phase behavior of n-pentane;pand n-pentane-d, in poly(ethyl-
ene-co-20.2 mol% butene) copolymer. The concentration of poly-
mer is 5.0+0.3 wt%. The solid circle represent the critical point
for pure n-pentane-h,,.
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Table 3. Experimental densities of n-pentane-jy+5.3 wi% poly(ethylene-
c0-20.2 mol% butene) obtained in this study(con't)

Pressure Density(g/cc)
(bar) 110°C 130°C 150°C
452 0.528
70.7 0.560 0.536
105.1 0.525
139.6 0.575 0.555 0.535
208.6 0.586 0.569 0.552
2775 0.596 0.581 0.566
346.5 0.605 0.591 0.577
4154 0.599
484.4 0.607
518.8 0.623 0.599
553.3 0.614
622.2 0.621
691.2 0.638 0.627 0.617
760.1 0.633
829.1 0.639
898.8 0.644
967.0 0.649
1035.9 0.664 0.654 0.645
1104.9 0.659
1173.8 0.663
1242.8 0.668
1311.7 0.672
1380.7 0.685 0.676 0.668
1449.6 0.680
1518.5 0.684
1587.5 0.688
1656.4 0.691
1725.4 0.695
1794.3 0.698
1863.3 0.702
1932.2 0.705
2001.2 0.708
2070.1 0.719 0.712 0.704
24149 0.733 0.720
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Table 4. Experimental densities of n-pentane-g+5.1 wt% poly(ethyl-
ene-co-20.2 mol%butene) obtained in this study

Pressure Density (g/cr)
(bar) 110°C 130°C 150°C
70.7 0.644 0.617
77.6 0.619
84.5 0.621
91.3 0.624
105.1 0.628
108.6 0.605
125.8 0.634
139.6 0.662 0.638 0.616
174.1 0.647
208.6 0.676 0.655 0.635
277.5 0.688 0.669 0.651
346.5 0.699 0.681 0.664
518.8 0.722 0.705 0.692
689.5 0.725
691.2 0.740 0.714
1034.2 0.757
1035.9 0.771 0.747
1380.7 0.796 0.783 0.774
2070.1 0.837 0.826 0.818
2414.9 0.855 0.844 0.837
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