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Abstract — Simplified lattice model was extended to calculate LLE (liquid-liquid equilibrium) of polymer solutions and
blend. The EOS (equation of state) was derived based on the multi-fluid approximation of the nonrandom lattice fluid theory.
The EOS requires two molecular parameters for a pure r-mer which representing molecular sizes and energies. The liquid-lig-
uid phase equilibriums were calculated with the binary parameters which were obtained by optimization of experimental bin-
odal compositions. Temperature dependent binary parameters were used for more good results for wide range of temperatures
and pressures. The model gives good correlations for the selected LLE of polymer solutions and blend systems.
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Table 1. Energy and size parameters of MF-NLF EOS [25]
E, B E. R, R, R,
K - - cm®mol or, cn¥/g” cn/molK cm®mol K
Pentane 93.98580 0.00956 -0.04549 9.60920 0.00007 0.00396
Hexane 96.84253 0.01474 -0.03550 11.07715 -0.00017 0.00391
Polyisobutylene 125.80899 0.09884 - 0.10311 - -
Polyethylene 126.19111 0.07192 - 0.11320° - -
Polybutadiene 119.88012 0.16455 - 0.10344 - -
Polystyrene 130.90941 0.08278 - 0.06010° - -
slerast Ml41A M6 20034 128
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Fig. 4. LLE of PIB (polyisobutylene)/n-pentane system.

Table 2. Binary parameters and error % for liquid-liquid equilibria of polymer solution

Range Fitting parameter for binary parametes@a+bT+cF) Error %
System Ref.
T(K) P(MPa) a bx18 cx10 AP AT
PE/hexane 421.15-433.15 6.0 -4.64488 1939.28 -204.196 - 0.34 [26]
PIB/pentane 374.15-476.15 1.2-23.6 -0.96750 514.660 —-71.8000 2.47 - [27]
PIB/hexane 413.15-493.15 1.1-151 -0.85310 415.320 -54.2440 5.15 - [27]
PE/pentane 393.15-493.15 6.9-22.3 -0.28190 184.780 -31.6960 2.48 - [27]
PBD/PS 350.83-399.47 0.1-101.3 0.00944 -1.2043C 0 - 1.42 [28]

AP= %(\PGXP—PCE"\/PQX”) x100

AT = S(T-T%[T°%) x 100

(N: number of data)
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: avogadro number

: pressure [Pa]

: surface area parameter

: segment number of molecule [i]

: universal gas constant [J-maK™]

: temperature [K]

: volume of unit cell, 9.75 [cfmol™]
:lattice coordination number [z=10]

=1 0] e

=Xt

D 1KT (3
: interaction energy forj segment contacts [J]
: part of chemical potential due to internal degrees of freedom of

component [i]

: binary interaction parameter for i-j contacts
: chemical potential for componenilimol™]
: surface area fraction
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