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Vapor-Liquid Equilibria in Aqueous Polymer Solutions
using a PRSV Equation of State
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Abstract

In this work, we calculated the vapor-liquid equilibrium of aqueous polymer solutions
by using PRSV equation of state combined with G % muxing rules(HVO, MIHV1, MHVZ,
LCVM). From the comparison of calculated results with experimental data obtained from
literature, we found that calculation results by using MHV1 mixing rule have showed
small range of error than HVO, MHV2 and LCVM mixing rules. Calculation results by
using the combination of MHV1 mixing rule and UNIFAC-FV model have showed the
best result for selected aqueous polymer solutions.
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Table 1. Polymer solution systems and Properties of Polymers.

Polymer Solutions

Properties of Polymer

System Mn TIK] Data source Viem?lg D R Data source
PEO
/ 5,000 333.15 [10] 0.9037% 128 0.03615 2]
Water
PVME
/ 60,000 355.65 [1] 0.9850° 1.28 0.03907 [11]
Water
PVA ;
/ 124  366.65 [1] 0.8826° 1.28 0.03750 [11]
Water
346.35 [11
PVP
Wat / 10,000 1.0000° 1.28 0.03926 [5]
ater 367.65 (1]
Table 2. Water activity deviation of HVO, MHV1, MHV2 and LCVM Mixing rules.
HVO MHVI MHV2 LCVM
Sysiem TI[K] Mn Data
source  PRASOG PRUNIFAC  PRASOG PRUNIFAC  PRASOG PRUNIFAC — PRASOG FPRUNIFAC
RV -FV ~FV -FV -FV -FV -FV -V
PEO/ ]
33315 5000 [10] 46 80 1845 2331 2050 482 4279 1061 3677
Water
PVME/ 35565 60,000 [1] 9821 6142 1914 1253 1594 1524 2974 2759
Water
PVA/  ses 1o [1] 98.02 9944 6343 3242 1383 1937 4382 1148
Water
34635 10,000 [1] 3713 6551 1488 880 395 342 747 3286
PVE/
Water
36765 10000 [1] 3662 7349 1795 582 1545 1137 758 3691
Overall(%) 63.36 6366 2760 1601 1866 1844 1984 29,12
Activity deviation(%) activity AAD{(Absolutc average deviation)(%) , AAD(%) = | LE'XZ—_LCQ | X100/ N, N data &

exp
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Figure 1. Comparision of the calculated water
activity using UNIFAC-FV model with
ASOG-FV mode! for the water /| PVP

(Mn=10000) system at T=346.35[KI.
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% M S48

L]
*
.
1 —B— ACTIVITY EXP.
HYO UNIFAC FV

.
A MAVT UNIFAG-FV
¥ MHVZ UNIFAC FV
* LCVM UNIFAC Fv
a
»
-
*

A& e

HVO ASOG-FV

450 O O

Figure 4.

WATER ACTIVITY

- 246 -

T T
015 020
WEIGHT FRAGTION (W1)

T
010

>
PG
&

Comparision of the calculated water
activity using UNIFAC-FV model with
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Figure 5. Comparision of the calculated water
activity using UNIFAC-FV mode! with
ASOG-FV model for the water / PVA

(Mn=124) system at T=366.65[K].
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@ : Acentric factor
a . Eos parameter of pure component i
b . FEos parameter of pure component 1
x, © Mole fraction of component i
a, - Eos parameter of mixture
b,,  FEos parameter of mixture
a, Activity of component i
P * Pressure
P. : Critical pressure
u}(f) . Number of group k for component 1
R, . Structural parameter of the group k
@, ° Structural parameter of the group k
ane - Group mteraction parameter of

UNIFAC model
w, . Weight fraction of component i
M, : Molecular weight of component i
my - Group mteraction parameter of the

ASOG model
ny  Group interaction parameter of the

ASOG model
T. ¢ Critical temperature
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z . Compressibility factor

G% : Excess Gibbs free energy

'y, * Activity coefficient of the group k
in mixture
I ;(e’) ©Activity coefficient of the group k

in pure at standard state
v Number of atoms (other than
hydrogen atoms) in molecule i
Vi, @ Total number of atoms in group k

of molecule i

v Specific volume of polymer

R Summation of group volume parameter
for polymer

D  Geomatric factor

Fo o2 B
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