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Review of Ther modynamic Modds in Pdymer Solutions
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Abdgract The equilibrium data of solvent-polymer sysgems are inportant to indugria processes, while they are
very difficult to be obtained directly because of the conplexity of the sygems. It gopearsto be vita to obtain the data of
lvent-polymer sysems accurately by egablishing thernodynamic nodels. Thiswork presents a review o the four inpor
tant thermodynamic nodels, e.g. , UNIFAC, UNIQUAC, Hory-Hugdgns (FH) and BNSIC. Generdly, they dl can be
used to predict the phase equilibriumdf polymer- lvent sygems. O those, UNIFAC nodd is used nog often, FH nodel
is the snples , ENISC nodd is showed to be the nog accurate and UNIQUAC nodd is seemed to be gpplicable to mog
o the sygems.
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Table 1 Comparision of RSSE between FHand related modds
againg ENSIC mode

RSSE *1000
ydem
FH FHR FHKK ENSC rd.
PPG725-MDI-FAP/ETBE 206 15 2.2 1.3 [7.,8
PPG725-MDI-FAP/BOH 219 2.6 4.9 0.7 [7.8
PPG725-MDIFAP/AcOR 23 4.5 17.3 0.1 [7.8

]
]
]
PA_1250-MDI-AP/ETBE 736 39.2 42 0.01 [7,8]
PA_1250-MDI-AP/BOH 451 20.1 3.8 0.1 [7.8]
PA_1250-MDI-AP/AcOR 128 6.3 2.5 0.1 [7.8]
]
]
]

PTM@50-MDAP/ETBE 0.8 0.1 [7.,8
PTMG850-MDI-AP/BOH 6.7 0.2 [78
PTMGB850-MDI-FAP/AcOR 4.1 0.1 [78
average 197.2 14.6 12.1 0.3
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Table 2 Expresson d UNIQUAC and related modds
nmodd oy ref.
UNIQUAC Ity =1 + o R [5]
UNIQUAG HB oy =l §+ e [17]
UNIQUAGFV +HB Ity =l R+ §F [18]
UNIQUAG FV Iy = oS+ IR+ i [19]
UNIQUAC 4
Peres
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Table 3 Comparison o AAD between UNIQUAC and related modds againg ENSIC moded
AAD( %)
gydem
UNIQ UNIQ RV UNIQ-HB UNIQ-E+H ENSIC ref.
PPG725-MD+AP/ETBE 104 100 104 100 1.3 [8,18]
PPG725-MDI-AP/BOH 57 51 40 48 0.7 [8,18]
PPG725-MDFAP/ACOR 1.4 0.5 1.4 0.5 0.1 [8,18]
PQL1250-MDI-AP/ETBE 169 163 169 163 0.01 [8,18]
PQL1250-MDI-AP/BOH 42 36 17 25 0.1 [8,18]
PQL1250-MDI-AP/ACOR 15 14 15 14 0.1 [8,18]
PTMGS50-MDAP/ETBE 0.8 0.9 0.8 0.9 0.1 [8,18]
PTMGB50-MD+AP/ BOH 5.6 4.5 5.5 4.3 0.2 [8,18]
PTMGB50-MDAP/ACOR 4.1 2.0 4.1 2.0 0.1 [8,18]
average 4.3 41.3 39.6 39.7 0.3
_ 100 Oia - Ujep
AAD = U > oo |
3. UNIFAC 4 UNIFAC
UNIFAC UNIQUAC Table 4 Expresson o UNIFAC and related modd's
, nodd oy ref.
UNIFAG ZM oy =1 + 1 R [30]
GK-FV oty =l f+ 1§ [31]
! Entropic- FV Ity =l R+ I [32]
UNIFAG FV Ity =1 + o R [19]
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Table5 Comparison of AAD between UNIFAC and related modd's
AAD (%)
sygem
UNIF UNIF BV UNIF-2M Entro- FV GK PV .
PIB/propane 5.3 55.1 22.0 19.0 [37]
PIB/pentane 13.9 28.2 18.7 18.0 [37]
PIB/i spertane 10.1 39.9 22.9 21.8 [37]
PIB/hexane 31.9 5.5 11.5 3.9 3.6 [30,37]
PIB/cyclohexane 24 6.3 6.4 7.2 7.1 [37]
PIB/cydlopentane 6.9 10.1 7.4 7.3 [37]
PIB/berzene 2.7 3.0 12.8 6.8 [30,31]
PIB/tol uene 3.4 10.2 12.0 [30]
PS/cyclohexane 25.5 4.4 6.0 15.6 [30,31]
PS/tol uene 17.8 9.4 2.8 7.1 [30,31]
FBA /berzene 12.5 3.0 6.6 10.1 [30 31]
PEO/berzene 8.2 1.4 5.5 1.1 [30,31]
average 23.3 6.6 16.4 11.2 12.8
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