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A new activity model for polymer-solvent systems
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Abstract: A new molar excess Gbbs energy (G°) expresson for the correlation of vapor-liquid phase
behavior for polymer solutions was developed from the Gbbs Helmholtz relation, and a new activity model
for polymer solutions based on the G expresson was then derived by accounting for the free volume
effect. The model includes a combinatorial part , a resdual part and also afree volume part. The calculated
results by the present method were compared with those from the EFV , UFV and UNIFAC models The
average absolute deviation of solvent activitiesin 14 polymer solutions was 8 41 % for EFV , 7. 74 % for
UFV, 19 05%for UNIFAC and 3 52 % for the present model. It is shown that the present model yields
improved results over the other models and is able to describe the phase behavior for some polymer
solutions over a wide range of concentration.
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Table 1 Average absolute deviations of esimated activity by four activity models from experimental data
System Molecular Temp./ K N ARD 1%

mass EFV UFV UNIFAC  Thiswork Ref
PIB/ butane 1000000 298 15—319. 65 22 18 78 4.23 60 39 2 85 [10]
PIB/ cyclohexane 4000 —1000000 298 15—313 15 49 5 70 374 22 04 161 [10]
PIB/ pentane 1170 —2250000 298 15—319. 65 38 11 41 7.19 31 82 4.24 [10]
PV Ac/ benzene 48000 —143000 303 15 17 5 45 6 73 14 62 5 10 [10]
PV Ac/ acetic acetate 143000 303 15 10 326 4.29 13 06 384 [10]
PV Ac/ acetone 9000 303 15 5 316 190 21 92 2 03 [14]
PV Ac/ ethanol 74000 293 15 15 6. 37 38 25 25 58 475 [15]
PV Ac/ propanol 170000 303 15 5 22 43 13 16 8 29 7. 63 [16]
PPO/ benzene 500000 320. 35 11 0 87 291 3 58 0. 99 [9]
PS benzene 800 —900000 293 15318 15 54 336 6 56 14. 75 378 [10]
PS tol uene 10300 —900000 298 15—321 65 43 511 6 04 12 82 333 [10,14]
PS ethyl benzene 97200 283 15—308 15 11 112 0. 93 1 36 0. 54 [10]
PS acetone 15700 298 15 8 13 75 521 16 35 5 66 [10]
PS chloroform 800 —290000 298 15 27 17. 03 7.19 20 19 298 [10]
average 8 41 7. 74 19. 05 3 52

PIB —polyi sobuene; PS—polystrene; PV Ac—poly(vinyl acetate) ; PPO —poly(propylene oxide) .
AAD= (UN) § | @ - O o) /0 o | X 200 %.

P=10865-619x10 “t+1 36x10 ¢!
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Fig 1 Experimental and calculated activities of ethanol
in PV Ac(74000)-ethanol system at 293 15 K
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Fig 2 Experimenta and calculated activities of benzene in
PPO (500000) + benzene system at 320. 35 K
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