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Calculation of Vapor- Liquid Equilibriafor the Ethylene
Polyethylene System Using an Equation of State

Shigetoshi KOBUCHI (Collaborative Research Center)
Kenji FUKUCHI (Dept. of Chemical and Biological Engineering, Ube National College of Technology)
Yasuhiko ARAI (Dept. of Chemical Systems and Engineering, Graduate School of Engineering, Kyushu University)

An equation of state proposed by Schotte was used to calculate vapor-liquid equilibria for ethylene +
polyethylene (PE) system. The logarithmic distribution function was adopted to describe the molecular weight
distribution of polyethylene and vapor-liquid calculations were made at 403.15K for three number-average

molecular weights 7 , 2.16x 10, 2.36x 10" and 2.78x 10" . The calculated results show fairly good agreement
with the experimental data shown in the literature. The difference among M of feed PE gives no significant
change in vapor-liquid equilibria and 1 distributed in vapor phase though i distributed in liquid phase
dependson 1 = of feed PE.
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Table 1 Parameters used to calculate vapor-liquid
equilibriafor ethylene-polyethylene system

VV_|_V
Wt Substance p’ V' x 10° T
wy [MPg]  [m® kg] [K]
ethylene 41087  1.2475 2034
W 5 (9 polyethylene 38179  1.0022 6285
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Fig. 2 Vapor-Liquid Equilibria of Ethylene +
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'F : reduced temperature [ 1]
Y : specific volume m* kg ]
v’ : characteristic volume m® kg ]
v : reduced volume [ ]
M; DM; W, ,W, :massof components1and 2 [ka]
DM, W, : mass of polymer fraction | [kd]
W,,W, :massfraction of components 1 and 2 [ ]
d : interaction parameter
C, ‘M v, /R [K Pal] : ethylene(solvent)
. . § : polyethylene(polymer
C, ‘M, /R K Pa’] polyethylene(polymer)
f p ity of fi L :liquid
. : i mpon
. ugacity of componen [Pa] Vv : vapor
M ;,M , : molecular weight of components1and2 [ ] - - reduced property
I\Wn : number-average molecular weight of polymer * : characteristic parameter
B [ ]
M, : weight-average molecular weight of polymer
[ ] 1) W. Schotte, Ind.Eng.Chem.Process Des.Dev.,
P - pressure [Pel 21,289(1982).
p  characteristic pressure [Pal 2) Y. lwai and Y. Arai, Bunri Gijutsu,15,123(1985).
p : reduced pressure [K] 3) R. Koningsveld, A.J.Staverman, J.Polym.Sci.
Py : characteristic interaction pressure [Pa] Part A-2, 6, 305(1968).
R : gas constant [m3 Pa m0| K ] 4) J.C. MCGO\Nan, PO|yITEI’,8, 57(1967)
T : absolute temperature K]
T : characteristic temperature K]
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