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Table 2

Experimental solid—liquid equilibrium data containing mole fraction, x, liquidous temperature, Tjgq, eutectic temperature, Tey, and the melt temperature of mixed solid, Trmer for
the investigated systems at 845 hPa.

X TiglK TeulK TmetlK Solid phase

Acetic acid (1) + Propionic acid (2)

0.000 251 Pr (cr)
0.031 250 Pr (cr)
0.058 248 Pr (cr)
0.058 248 223 Pr(cr)
0.120 244 231 222 Pr(cr)
0.120 244 231 Pr (cr)
0.188 240 233 Pr(cr)
0.247 237 233 222 Pr(cr)
0297 235 232 222 Pr(cr)
0297 235 233 222 Pr (cr)
0.335 233 Pr (ecr)
0.354 231 Pr(cr)
0.382 234 Pr(cr)
0.431 240 232 Ac (cr)
0.492 246 233 Ac (cr)
0.492 247 233 Ac (cr)
0.558 251 233 Ac (cr)
0.620 259 232 222 Ac (cr)
0.620 259 232 222 Ac (cr)
0.684 265 231 223 Ac (cr)
0.684 265 231 223 Ac (cr)
0.743 270 231 223 Ac (cr)
0.743 269 231 223 Ac (cr)
0.790 274 231 223 Ac (cr)
0.790 274 23 223 Ac (cr)
0.858 280 223 Ac (cr)
0.858 280 223 Ac (cr)
0913 285 223 Ac (cr)
0913 284 223 Ac (cr)
0971 290 Ac (cr)

Table 3

Experimental eutectic compositions x;, eutectic temperatures T.,", the melt temperatures of mixed solid, T, and the depression of melting point, ATy, for the investigated
systems at 845 hPa.

System Xy Teu/K Tinel/K ATHK
Formic acid (1) + Acetic acid (2) 0.559 245 210 41
Formic acid (1) + Propionic acid (2) 0.350 234 212 29
Formic acid (1) + Butyric acid (2) 0.584 247 220 28
Formic acid (1) + Pentanoic acid (2) 0.142 231 217 14
Acetic acid (1) + Propionic acid (2) 0377, 0.3286" 232, 232.25" 223 35
Acetic acid (1) + Butyric acid (2) 0.432 24 233 36
Acetic acid (1) + Pentanoic acid (2) 0.270 227 - 26
Propionic acid (1) + Butyric acid (2) 0.628, 0.6203" 225, 226° - 33
Propionic acid (1) + Pentanoic acid (2) 0.572 215 - 32
Butyric acid (1) + Pentanoic acid (2) 0.399, 0.3733° 222,2256° 213 28

Standard uncertainties for temperature, mole fraction and pressure are less than 1K, 0.001, and 10 hPa, respectively.

4 Eutectic compositions were obtained from the intersection point of the lines which correlate two experimental liquidus values before and after the eutectic point. Eutectic
temperature of each system was obtained from the average of all eutectic transition temperatures.

" Reference [10].

€ Reference [9].

Table 4
Values of the adjusted parameters and rmsd for the correlation of temperature by using the Wilson and NRTL models.
NRTL Wilson
Agy [l.mol ! Agy, [Jmol ! a rmsd[K Aiya[)mol ! Ay, [J.mol ! rmsd(K

Acetic acid + Propionic acid
1006.40 —1449.62 0.7 139 —1354.34 1193.11 137
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Table 2

Experimental solid—liquid equilibrium data containing mole fraction, x, liquidous temperature, Ty, eutectic temperature, T, and the melt temperature of mixed solid, Ty for
the investigated systems at 845 hPa.

x Thg/K Teu/K Tmei/K Solid phase
Butyric acid (1) + Acetic acid (2)

0.000 290 Ac (cr)
0.050 283 240 234 Ac (cr)
0.050 283 Ac (cr)
0.098 280 239 234 Ac (cr)
0.098 281 Ac (cr)
0.147 276 240 234 Ac (cr)
0.147 276 240 Ac (cr)
0.194 273 241 234 Ac (cr)
0.194 273 241 233 Ac (cr)
0244 269 241 232 Ac (cr)
0291 263 240 234 Ac (cr)
0344 257 241 233 Ac (cr)
0344 257 241 233 Ac (cr)
0399 252 242 234 Ac (cr)
0399 252 242 234 Ac (cr)
0.441 250 242 233 Ac (cr)
0.487 247 242 233 Ac (cr)
0487 247 242 232 Ac (cr)
0538 244 Ac (cr)
0538 245 Ac (cr)
0.565 241 Ac (cr)
0.586 244 Bu (cr)
0636 246 243 231 Bu (cr)
0636 246 Bu (er)
0683 249 243 Bu (er)
0.683 249 243 Bu (cr)
0.736 252 242 232 Bu (cr)
0.736 251 242 232 Bu (cr)
0.783 255 242 Bu (cr)
0.783 255 231 Bu (cr)
0.834 257 Bu (cr)
0.834 257 Bu (cr)
0.882 261 240 231 Bu (cr)
0.882 261 240 Bu (cr)
0931 265 Bu (cr)
0931 264 Bu (cr)
0979 269 Bu (er)

Table 3

Experimental eutectic compositions x;, eutectic temperatures T,,,”, the melt temperatures of mixed solid, Trne; and the depression of melting point, ATy, for the investigated
systems at 845 hPa.

System X Teu/K Tomet/K ATHK
Formic acid (1) + Acetic acid (2) 0559 245 210 41
Formic acid (1) + Propionic acid (2) 0.350 234 212 29
Formic acid (1) + Butyric acid (2) 0.584 247 220 28
Formic acid (1) + Pentanoic acid (2) 0.142 231 217 14
Acetic acid (1) + Propionic acid (2) 0.377, 0.3286" 232,23225" 223 35
Acetic acid (1) + Butyric acid (2) 0.432 241 233 36
Acetic acid (1) + Pentanoic acid (2) 0.270 227 - 26
Propionic acid (1) + Butyric acid (2) 0.628, 0.6203" 225, 226° - 33
Propionic acid (1) + Pentanoic acid (2) 0.572 215 - 32
Butyric acid (1) + Pentanoic acid (2) 0.399, 0.3733° 222, 2256° 213 28

Standard uncertainties for temperature, mole fraction and pressure are less than 1K, 0.001, and 10 hPa, respectively.

# Eutectic compositions were obtained from the intersection point of the lines which correlate two experimental liquidus values before and after the eutectic point. Eutectic
temperature of each system was obtained from the average of all eutectic transition temperatures.

" Reference [10].

© Reference [9].

Table 4
Values of the adjusted parameters and rmsd for the correlation of temperature by using the Wilson and NRTL models.
NRTL Wilson
Agy [l.mol ! Agy, [Jmol ! a rmsd[K Aiya[)mol ! Ay, [J.mol ! rmsd(K

Acetic acid + Butyric acid
—1482.36 1100.53 0.7 247 —8935.63 8849.87 265
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Table 2

Experimental solid—liquid equilibrium data containing mole fraction, x, liquidous temperature, Ty, eutectic temperature, T, and the melt temperature of mixed solid, Ty for
the investigated systems at 845 hPa.

* TuglK TeulK TnellK Solid phase

Formic acid (1) + Acetic acid (2)

0.000 290 Ac (cr)
0.058 285 Ac (cr)
0.058 284 210 Ac (cr)
0.140 279 242 211 Ac (cr)
0.140 279 242 Ac (cr)
0.192 276 244 Ac (cr)
0.254 271 243 Ac (cr)
0.254 1 244 Ac (cr)
0.305 266 240 211 Ac (cr)
0.368 263 241 210 Ac (cr)
0.432 256 244 210 Ac (ecr)
0.432 256 244 210 Ac (cr)
0.495 251 247 210 Ac (cr)
0.495 251 247 210 Ac (cr)
0.549 248 247 209 Ac (cr)
0.602 250 247 Fo (cr)
0.602 250 247 210 Fo (cr)
0.661 255 247 210 Fo (cr)
0.661 255 247 210 Fo (cr)
0719 260 247 210 Fo (cr)
0.719 260 247 211 Fo (cr)
0.776 263 244 210 Fo (cr)
0.776 264 244 Fo (cr)
0.832 268 243 Fo (cr)
0902 273 Fo (cr)
0.902 273 Fo (cr)
0972 283 Fo (cr)

Table 3

Experimental eutectic compositions x;, eutectic temperatures T,,", the melt temperatures of mixed solid, Ty and the depression of melting point, ATy, for the investigated
systems at 845 hPa.

System x Teu/K Tmet/K ATHK
Formic acid (1) + Acetic acid (2) 0.559 245 210 41
Formic acid (1) + Propionic acid (2) 0350 234 212 29
Formic acid (1) + Butyric acid (2) 0.584 247 220 28
Formic acid (1) + Pentanoic acid (2) 0.142 23 217 14
Acetic acid (1) + Propionic acid (2) 0377, 0.3286" 232,23225" 223 35
Acetic acid (1) + Butyric acid (2) 0.432 241 233 36
Acetic acid (1) + Pentanoic acid (2) 0.270 227 - 26
Propionic acid (1) + Butyric acid (2) 0.628, 0.6203' 225, 226° - 33
Propionic acid (1) + Pentanoic acid (2) 0.572 215 - 32
Butyric acid (1) + Pentanoic acid (2) 0.399, 0.3733° 222,2256° 213 28

Standard uncertainties for temperature, mole fraction and pressure are less than 1K, 0.001, and 10 hPa, respectively.

# Eutectic compositions were obtained from the intersection point of the lines which correlate two experimental liquidus values before and after the eutectic point. Eutectic

temperature of each system was obtained from the average of all eutectic transition temperatures.

" Reference [10].

© Reference [9].

C:];:::of the adjusted parameters and rmsd for the correlation of temperature by using the Wilson and NRTL models.
NRTL Wilson
Agy5 ().mol ™! Agyy [J.mol ™! a rmsd/K Aiy3/)mol Aizy[).mol ! rmsd[K
Formic acid + Acetic acid
1490.68 —2032.55 0.7 252 —543.71 53349 394
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Table 2

Experimental solid—liquid equilibrium data containing mole fraction, x, liquidous temperature, Ty, eutectic temperature, T, and the melt temperature of mixed solid, Ty for

the investigated systems at 845 hPa.

X TiglK TeuK TralK Solid phase
Formic acid (1) + Butyric acid (2)

0.000 269 Bu (cr)
0071 266 245 218 Bu (cr)
0.139 262 249 219 Bu (cr)
0.186 260 250 219 Bu (cr)
0260 258 219 Bu (cr)
0334 255 245 221 Bu (cr)
0411 253 219 Bu (cr)
0483 252 219 Bu (cr)
0516 251 Bu (cr)
0582 251 219 Bu (cr)
0.602 253 Fo (cr)
0.641 256 248 220 Fo (cr)
0712 262 248 220 Fo (cr)
0.785 266 246 Fo (cr)
0857 2N 246 221 Fo (cr)
0931 276 221 Fo (cr)
0972 283 Fo (cr)

Table 3

Experimental eutectic compositions x;, eutectic temperatures T,,,°, the melt temperatures of mixed solid, T and the depression of melting point, ATy, for the investigated
systems at 845 hPa.

System X Teu/K Tomet/K ATHK
Formic acid (1) + Acetic acid (2) 0.559 245 210 41
Formic acid (1) + Propionic acid (2) 0.350 234 212 29
Formic acid (1) + Butyric acid (2) 0.584 247 220 28
Formic acid (1) + Pentanoic acid (2) 0.142 31 217 14
Acetic acid (1) + Propionic acid (2) 0.377, 0.3286° 232,23225" 223 35
Acetic acid (1) + Butyric acid (2) 0.432 241 233 36
Acetic acid (1) + Pentanoic acid (2) 0.270 227 - 26
Propionic acid (1) + Butyric acid (2) 0.628, 0.6203" 225, 226° = 33
Propionic acid (1) + Pentanoic acid (2) 0.572 215 - 32
Butyric acid (1) + Pentanoic acid (2) 0.399, 0.3733 222, 2256 213 28

Standard uncertainties for temperature, mole fraction and pressure are less than 1K, 0.001, and 10 hPa, respectively.
4 Eutectic compositions were obtained from the intersection point of the lines which correlate two experimental liquidus values before and after the eutectic point. Eutectic

temperature of each system was obtained from the average of all eutectic transition temperatures.
" Reference [10].
© Reference [9].

Table 4
Values of the adjusted parameters and rmsd for the correlation of temperature by using the Wilson and NRTL models.

NRTL Wilson

4gy5 ().mol ™! Agy, [)mol ™! Adya[)mol ! Ay [J.mol ! rmsd[K

Formic acid + Butyric acid

3818.72 9808.55 B8632.99 —2536.69 440
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Table 2

Experimental solid—liquid equilibrium data containing mole fraction, x, liquidous temperature, Ty, eutectic temperature, T, and the melt temperature of mixed solid, Ty for
the investigated systems at 845 hPa.

x TulK TeulK TalK Solid phase

Formic acid (1) + Propionic acid (2)

0.000 252 Pr (cr)
0.071 248 232 Pr(cr)
0.071 248 233 Pr(cr)
0.129 245 235 211 Pr (cr)
0.129 246 Pr(cr)
0.198 242 213 Pr (cr)
0259 240 236 Pr (cr)
0310 236 Pr(cr)
0343 235 212 Pr (cr)
0343 235 Pr (cr)
0390 238 Fo (cr)
0.448 241 236 212 Fo (cr)
0.448 241 236 212 Fo (cr)
0.490 244 236 Fo (cr)
0.555 248 235 212 Fo (cr)
0555 247 235 212 Fo (cr)
0.609 252 234 212 Fo (cr)
0.609 251 234 212 Fo (cr)
0.680 257 235 213 Fo (cr)
0.680 257 234 212 Fo (cr)
0739 262 234 213 Fo (cr)
0739 262 234 212 Fo (cr)
0.797 266 232 214 Fo (cr)
0.797 266 232 213 Fo (cr)
0.856 270 232 Fo (cr)
0916 274 211 Fo (cr)
0916 275 212 Fo (cr)
0972 283 Fo (cr)
Table 3

Experimental eutectic compositions x;, eutectic temperatures T,,,°, the melt temperatures of mixed solid, T and the depression of melting point, ATy, for the investigated
systems at 845 hPa.

System X Teu/K Tomet/K ATHK
Formic acid (1) + Acetic acid (2) 0559 245 210 41
Formic acid (1) + Propionic acid (2) 0.350 234 212 29
Formic acid (1) + Butyric acid (2) 0.584 247 220 28
Formic acid (1) + Pentanoic acid (2) 0.142 31 217 14
Acetic acid (1) + Propionic acid (2) 0.377, 0.3286° 232,23225° 223 35
Acetic acid (1) + Butyric acid (2) 0.432 241 233 36
Acetic acid (1) + Pentanoic acid (2) 0.270 227 - 26
Propionic acid (1) + Butyric acid (2) 0.628, 0.6203° 225, 226° - 33
Propionic acid (1) + Pentanoic acid (2) 0.572 215 - 32
Butyric acid (1) + Pentanoic acid (2) 0.399, 0.3733° 222, 2256 213 28

Standard uncertainties for temperature, mole fraction and pressure are less than 1K, 0.001, and 10 hPa, respectively.

4 Eutectic compositions were obtained from the intersection point of the lines which correlate two experimental liquidus values before and after the eutectic point. Eutectic
temperature of each system was obtained from the average of all eutectic transition temperatures.

" Reference [10].

© Reference [9].

Table 4
Values of the adjusted parameters and rmsd for the correlation of temperature by using the Wilson and NRTL models.
NRTL Wilson
Agy5 [l.mol ™! Agy, [)mol ™! a rmsd[K Adya[)mol ! Ay [J.mol ! rmsd[K

Formic acid + Propionic acid
998.36 —1342.82 0.7 313 -279.11 257.15 3.16
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Table 2

Experimental solid—liquid equilibrium data containing mole fraction, x, liquidous temperature, Ty, eutectic temperature, T, and the melt temperature of mixed solid, Ty for
the investigated systems at 845 hPa.

x TulK TeulK TalK Solid phase

Formic acid (1) + Pentanoic acid (2)

0.000 239 Pe (cr)
0.060 237 231 Pe (cr)
0.060 237 231 Pe (cr)
0.118 234 231 216 Pe (cr)
0.118 234 231 Pe (cr)
0.157 232 Pe (cr)
0.176 233 232 Fo (cr)
0232 237 216 Fo (cr)
0287 240 232 217 Fo (cr)
0287 240 232 218 Fo (cr)
0346 244 232 217 Fo (cr)
0346 243 233 216 Fo (cr)
0467 249 231 217 Fo (cr)
0523 252 232 216 Fo (cr)
0523 251 231 217 Fo (cr)
0583 256 232 217 Fo (cr)
0635 258 231 218 Fo (cr)
0.702 259 230 218 Fo (cr)
0738 264 230 218 Fo (cr)
0738 264 230 218 Fo (cr)
0855 27 230 218 Fo (cr)
0914 274 229 219 Fo (cr)
0914 274 229 219 Fo (cr)
0972 283 Fo (cr)

Table 3

Experimental eutectic compositions x;, eutectic temperatures T,,,°, the melt temperatures of mixed solid, T and the depression of melting point, ATy, for the investigated
systems at 845 hPa.

System X Teu/K Tomet/K ATHK
Formic acid (1) + Acetic acid (2) 0559 245 210 41
Formic acid (1) + Propionic acid (2) 0.350 234 212 29
Formic acid (1) + Butyric acid (2) 0.584 247 220 28
Formic acid (1) + Pentanoic acid (2) 0.142 31 217 14
Acetic acid (1) + Propionic acid (2) 0.377, 0.3286° 232,23225° 223 35
Acetic acid (1) + Butyric acid (2) 0.432 241 233 36
Acetic acid (1) + Pentanoic acid (2) 0.270 227 - 26
Propionic acid (1) + Butyric acid (2) 0.628, 0.6203° 225, 226° - 33
Propionic acid (1) + Pentanoic acid (2) 0.572 215 - 32
Butyric acid (1) + Pentanoic acid (2) 0.399, 0.3733° 222, 2256 213 28

Standard uncertainties for temperature, mole fraction and pressure are less than 1K, 0.001, and 10 hPa, respectively.

4 Eutectic compositions were obtained from the intersection point of the lines which correlate two experimental liquidus values before and after the eutectic point. Eutectic
temperature of each system was obtained from the average of all eutectic transition temperatures.

" Reference [10].

© Reference [9].

Table 4
Values of the adjusted parameters and rmsd for the correlation of temperature by using the Wilson and NRTL models.
NRTL Wilson
Agy5 [l.mol ™! Agy, [)mol ™! a rmsd[K Adya[)mol ! Ay [J.mol ! rmsd[K

Formic acid + Pentanoic acid
-2794.04 726237 0.2 213 4410.12 -228467 330
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Table 2

Experimental solid—liquid equilibrium data containing mole fraction, x, liquidous temperature, Ty, eutectic temperature, T, and the melt temperature of mixed solid, Ty for
the investigated systems at 845 hPa.

x TulK TeulK TalK Solid phase

Butyric acid (1) + Pentanoic acid (2)

0.000 239 Pe (cr)
0.068 235 Pe (cr)
0.068 235 Pe (cr)
0.147 232 223 214 Pe (cr)
0.147 232 Pe (cr)
0.197 230 Pe (cr)
0.197 230 Pe (cr)
0.246 228 223 Pe (cr)
0.246 227 Pe (cr)
0.295 226 Pe (cr)
0.295 226 Pe (cr)
0.391 222 214 Pe (cr)
0.440 226 214 Bu (cr)
0.440 226 215 Bu (cr)
0.491 231 Bu (cr)
0.512 232 214 Bu (cr)
0.512 232 213 Bu (cr)
0.585 237 214 Bu (cr)
0.585 237 213 Bu (cr)
0.642 244 223 Bu (cr)
0.642 244 222 214 Bu (cr)
0.687 247 213 Bu (cr)
0.687 247 222 Bu (cr)
0.736 251 Bu (cr)
0.736 251 Bu (cr)
0.782 253 Bu (cr)
0.804 255 212 Bu (cr)
0.804 256 Bu (cr)
0.832 258 213 Bu (cr)
0.832 258 Bu (cr)
0.882 260 212 Bu (cr)
0.882 260 Bu (cr)
0.930 265 Bu (cr)
0.930 265 Bu (cr)
0.979 269 Bu (cr)
Table 3

Experimental eutectic compositions x;, eutectic temperatures T,,", the melt temperatures of mixed solid, Ty and the depression of melting point, ATy, for the investigated
systems at 845 hPa.

System x Teu/K Tmet/K ATHK
Formic acid (1) + Acetic acid (2) 0.559 245 210 41
Formic acid (1) + Propionic acid (2) 0.350 234 212 29
Formic acid (1) + Butyric acid (2) 0.584 247 220 28
Formic acid (1) + Pentanoic acid (2) 0.142 231 217 14
Acetic acid (1) + Propionic acid (2) 0377, 0.3286" 232,23225" 223 35
Acetic acid (1) + Butyric acid (2) 0.432 241 233 36
Acetic acid (1) + Pentanoic acid (2) 0.270 227 - 26
Propionic acid (1) + Butyric acid (2) 0.628, 0.6203" 225, 226° - 33
Propionic acid (1) + Pentanoic acid (2) 0.572 215 - 32
Butyric acid (1) + Pentanoic acid (2) 0.399, 0.3733° 222, 2256° 213 28

Standard uncertainties for temperature, mole fraction and pressure are less than 1K, 0.001, and 10 hPa, respectively.

# Eutectic compositions were obtained from the intersection point of the lines which correlate two experimental liquidus values before and after the eutectic point. Eutectic
temperature of each system was obtained from the average of all eutectic transition temperatures.

" Reference [10].

© Reference [9].

Table 4
Values of the adjusted parameters and rmsd for the correlation of temperature by using the Wilson and NRTL models.
NRTL Wilson
Agy5 ().mol ™! Agyy [J.mol ™! a rmsd/K Aiy3/)mol Aizy[).mol ! rmsd[K

Butyric acid + Pentanoic acid
104,27 -745.97 0.7 113 -1257.64 114961 119
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Table 2

Experimental solid—liquid equilibrium data containing mole fraction, x, liquidous temperature, Ty, eutectic temperature, T, and the melt temperature of mixed solid, Ty for
the investigated systems at 845 hPa.

x TulK TeulK TalK Solid phase

Butyric acid (1) + Propionic acid (2)

0.000 252 Pr (cr)
0079 248 224 - Pr (cr)
0079 247 224 = Pr (cr)
0150 240 225 = Pr (cr)
0.150 240 225 - Pr (cr)
0218 235 225 - Pr (cr)
0278 233 226 = Pr (cr)
0278 233 226 - Pr (cr)
0335 228 226 - Pr (cr)
0396 228 224 - Bu (cr)
0396 228 224 = Bu (cr)
0453 230 226 —~ Bu (cr)
0.453 230 226 - Bu (cr)
0511 235 224 - Bu (cr)
0511 235 - Bu (cr)
0571 240 225 = Bu (cr)
0571 240 = Bu (cr)
0.660 245 226 - Bu (cr)
0,660 245 226 - Bu (cr)
0745 251 224 - Bu (cr)
0745 251 224 - Bu (cr)
0804 256 224 - Bu (cr)
0804 256 - Bu (cr)
0872 260 223 - Bu (cr)
0872 260 223 - Bu (cr)
0979 269 Bu (cr)
Table 3

Experimental eutectic compositions x;, eutectic temperatures T,,", the melt temperatures of mixed solid, Ty and the depression of melting point, ATy, for the investigated
systems at 845 hPa.

System x Teu/K Tmet/K ATHK
Formic acid (1) + Acetic acid (2) 0.559 245 210 41
Formic acid (1) + Propionic acid (2) 0350 234 212 29
Formic acid (1) + Butyric acid (2) 0.584 247 220 28
Formic acid (1) + Pentanoic acid (2) 0.142 231 217 14
Acetic acid (1) + Propionic acid (2) 0377, 0.3286" 232,23225" 223 35
Acetic acid (1) + Butyric acid (2) 0.432 241 233 36
Acetic acid (1) + Pentanoic acid (2) 0.270 227 - 26
Propionic acid (1) + Butyric acid (2) 0.628, 0.6203" 225, 226° - 33
Propionic acid (1) + Pentanoic acid (2) 0.572 215 - 32
Butyric acid (1) + Pentanoic acid (2) 0.399, 0.3733° 222,2256° 213 28

Standard uncertainties for temperature, mole fraction and pressure are less than 1K, 0.001, and 10 hPa, respectively.

# Eutectic compositions were obtained from the intersection point of the lines which correlate two experimental liquidus values before and after the eutectic point. Eutectic
temperature of each system was obtained from the average of all eutectic transition temperatures.

" Reference [10].

© Reference [9].

Table 4
Values of the adjusted parameters and rmsd for the correlation of temperature by using the Wilson and NRTL models.
NRTL Wilson
Agy5 ().mol ™! Agyy [J.mol ™! a rmsd/K Aiy3/)mol Aizy[).mol ! rmsd[K

Propionic acid + Butyric acid
—-530.66 45899 0.7 212 1143.64 -1143.95 241
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Table 2

Experimental solid—liquid equilibrium data containing mole fraction, x, liquidous temperature, Ty, eutectic temperature, T, and the melt temperature of mixed solid, Ty for
the investigated systems at 845 hPa.

X1 TiiglK Teu/K Tonet/K Solid phase

Propionic acid (1) + Pentanoic acid (2)

0.000 239 Pe (cr)
0.096 234 - Pe (cr)
0.096 234 = Pe (cr)
0.158 231 215 - Pe (cr)
0,158 231 215 - Pe (cr)
0218 228 - Pe (cr)
0218 228 215 2 Pe (cr)
0.274 225 - Pe (cr)
0.274 226 216 - Pe (cr)
0.337 23 - Pe (cr)
0426 219 = Pe (cr)
0526 215 - Pe (cr)
0526 215 - Pe (cr)
0.565 219 = Pe (cr)
0621 223 214 - Pr (cr)
0678 27 = Pr (cr)
0.728 232 = Pr (er)
0.800 238 - Pr (cr)
0.867 240 215 - Pr (cr)
0926 246 214 = Pr(cr)
0895 252 Pr (cr)
Table 3

Experimental eutectic compositions x;, eutectic temperatures T,,,”, the melt temperatures of mixed solid, Trne; and the depression of melting point, ATy, for the investigated
systems at 845 hPa.

System X Teu/K Tomet/K ATHK
Formic acid (1) + Acetic acid (2) 0.559 245 210 41
Formic acid (1) + Propionic acid (2) 0.350 234 212 29
Formic acid (1) + Butyric acid (2) 0.584 247 220 28
Formic acid (1) + Pentanoic acid (2) 0.142 231 217 14
Acetic acid (1) + Propionic acid (2) 0.377, 0.3286" 232, 23225 223 35
Acetic acid (1) + Butyric acid (2) 0.432 241 233 36
Acetic acid (1) + Pentanoic acid (2) 0.270 227 - 26
Propionic acid (1) + Butyric acid (2) 0.628, 0.6203" 225, 226° - 33
Propionic acid (1) + Pentanoic acid (2) 0.572 215 - 32
Butyric acid (1) + Pentanoic acid (2) 0.399, 0.3733° 222, 2256° 213 28

Standard uncertainties for temperature, mole fraction and pressure are less than 1K, 0.001, and 10 hPa, respectively.

# Eutectic compositions were obtained from the intersection point of the lines which correlate two experimental liquidus values before and after the eutectic point. Eutectic
temperature of each system was obtained from the average of all eutectic transition temperatures.

" Reference [10].

© Reference [9].

Table 4
Values of the adjusted parameters and rmsd for the correlation of temperature by using the Wilson and NRTL models.
NRTL Wilson
Agy [l.mol ! Agy, [Jmol ! a rmsd[K Aiya[)mol ! Ay, [J.mol ! rmsd(K

Propionic acid + Pentanoic acid
1379.52 —1897.95 0.7 1.79 —-1413.77 1368.48 3.64
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acetic acid + pentanoic acid
Sajjad Noshadi, Rahmat Sadeghi, Differential scanning calorimetry determination of solid-liquid
equilibria phase diagrams for binary monocarboxylic acids solutions, Fluid Phase Equilibria 486
(2019) 1-10

Table 2

Experimental solid—liquid equilibrium data containing mole fraction, x, liquidous temperature, Ty, eutectic temperature, T, and the melt temperature of mixed solid, Ty for
the investigated systems at 845 hPa.

x TulK TeulK TalK Solid phase

Acetic acid (1) + Pentaneic acid (2)

0.000 239 Pe (cr)
0.050 236 = Pe {cr)

0.050 236 225 = Pe (cr)

0.099 234 227 - Pe {cr)

0.099 234 227 - Pe (cr)

0.146 232 228 - Pe (cr)

0.146 232 228 - Pe (cr)

0.199 230 - Pe (cr)

0.199 229 - Pe (cr)

0.263 226 - Pe (cr)

0263 226 - Pe (cr)
0292 231 226 - Ac (cr)
0292 230 226 - Ac (cr)
0341 234 228 - Ac (cr)
0341 234 - Ac (er)
0.389 237 227 - Ac (cr)
0.389 237 227 - Ac (cr)
0438 243 226 - Ac (cr)
0.486 249 - Ac (cr)
0.486 249 . Ac (cr)
0534 255 228 - Ac (cr)
0.585 258 226 - Ac (cr)
0.585 257 227 - Ac (cr)
0.681 266 227 - Ac (c1)
0.681 266 227 - Ac (er)
0.728 270 226 Ac (cr)
0.728 270 226 - Ac (cr)
0.772 274 226 - Ac (cr)
0.772 274 226 - Ac (cr)
0826 277 - Ac (er)
0.826 277 - Ac (cr)
0876 281 - Ac (cr)
0876 282 - Ac (cr)
0922 285 - Ac (cr)
0922 285 - Ac (cr)
0971 290 Ac (cr)
Table 3

Experimental eutectic compositions x;, eutectic temperatures T,,", the melt temperatures of mixed solid, Ty and the depression of melting point, ATy, for the investigated
systems at 845 hPa.

System X Teu/K Tmet/K AT{K
Formic acid (1) + Acetic acid (2) 0.559 245 210 41
Formic acid (1) + Propionic acid (2) 0350 234 212 29
Formic acid (1) + Butyric acid (2) 0.584 247 220 28
Formic acid (1) + Pentanoic acid (2) 0.142 3 217 14
Acetic acid (1) + Propionic acid (2) 0.377, 0.3286° 232,23225° 223 35
Acetic acid (1) + Butyric acid (2) 0.432 241 233 36
Acetic acid (1) + Pentanoic acid (2) 0.270 227 - 26
Propionic acid (1) + Butyric acid (2) 0.628, 0.6203" 225, 226° - 33
Propionic acid (1) + Pentanoic acid (2) 0.572 215 - 32
Butyric acid (1) + Pentanoic acid (2) 0.399, 0.3733° 222,2256° 213 28

Standard uncertainties for temperature, mole fraction and pressure are less than 1K, 0.001, and 10 hPa, respectively.

4 Eutectic compositions were obtained from the intersection point of the lines which correlate two experimental liquidus values before and after the eutectic point. Eutectic
temperature of each system was obtained from the average of all eutectic transition temperatures.

b Reference [10].

© Reference [9].

Table 4
Values of the adjusted parameters and rmsd for the correlation of temperature by using the Wilson and NRTL models.
NRTL Wilson
Agy5 (J.mol ™! Agy, [J.mol ™! a rmsd/K Aiy3/)mol Aizy[).mol ! rmsd[K

Acetic acid + Pentanoic acid
569,72 —803.52 0.7 1.90 212086 -2292.10 216
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naphthalene + phenanthrene

Kazuhiro Tamura, Tsuyoshi Kasuga, Tomoyuki Nakagawa, Phase behavior and solid-liquid equilibria
of aliphatic and aromatic carboxylic acid mixtures, Fluid Phase Equilibria 420, 25 July 2016, Pages 24-
29

Table 2
Experimental SLE data for naphthalene (1) + phenanthrene (2) system.

X1 T /K Te/K X1 /K Te/K
0.0000 370.32 0.6000 324.18 322.62
0.1000 362.58 318.55 0.7000 33248 323.12
0.2000 355.22 320.75 0.8000 339.22 323.02
0.3000 346.25 32135 0.9000 346.42 322,75
0.4000 336.35 322.25 1.0000 351.98
0.5000 326.02 322.55

Table 4

Melting temperature, enthalpy of fusion, and UNIQUAC volume and surface struc-
tural parameters.

Comp{)und Tm.l'jl]( AfusHiIkJ mol ' Ti q;

Adipic acid® 42635 34.85 5.3002 4.608
Benzoic acid” 395.50 18.02 4.3230 3.344
Naphthalene® 353.41 18.70 4.9808 3.440
Phenanthrene 372.39 16.46 6.7738 4,480
Stearic acid® 342.95 59.50 12.9928 10.712
p-toluic acid” 452.75 22.70 5.0580 3912

Table 5
Correlated results for binary systems by Wilson, NRTL, and UNIQUAC models.

System (1 +2) Wilson NRTL* UNIQUAC
(h12—h1)/RIK AADf% (g12—822)/R/K AAD(% (u12—-u22)R/K AAD(%
(A21-A22)/RIK (821-811)/R/K (uz1—un)/R/K
Naphthalene + phenanthrene 145.60 0.07 349.80 0.10 132.90 0.08
195.22 431.40 150.64

* Nonrandomness factor, wj, in NRTL model was set to 0.3.

ODABRATI JEDAN MODEL!



p-toluic acid + benzoic acid

Kazuhiro Tamura, Tsuyoshi Kasuga, Tomoyuki Nakagawa, Phase behavior and solid-liquid equilibria
of aliphatic and aromatic carboxylic acid mixtures, Fluid Phase Equilibria 420, 25 July 2016, Pages 24-
29

Table 3
Experimental SLE data for binary systems.

X1 p-toluic acid (1) +
benzoic acid (2)
YK Te/K

0.0000 396.28

0.0500

0.1000 383.25 364.45

0.1500

0.2000 37155 364.20
0.2250 369.65 364.35
0.2500  369.85 365.05
0.2800  368.85 368.85
0.3000 37020 369.75
0.3500 381.75 370.55
04000  389.90 369.35
0.5000  403.10 369.15
0.6000  416.25 368.05
0.7000  426.40 365.00
0.8000  436.30 361.50
0.9000 443.95 361.10
1.0000  451.60

Table 4
Melting temperature, enthalpy of fusion, and UNIQUAC volume and surface struc-
tural parameters.

Comp{)und Tm.l'jl]( AfusHiIkJ mol ' Ti q;
Adipic acid® 426.35 34.85 5.3002 4.608
Benzoic acid” 395.50 18.02 43230 3.344
Naphthalene® 353.41 18.70 4.9808 3.440
Phenanthrene 372.39 16.46 6.7738 4.480
Stearic acid® 342.95 59.50 12.9928 10.712
p-toluic acid” 452.75 22.70 5.0580 3.912
Table 5
Correlated results for binary systems by Wilson, NRTL, and UNIQUAC models.
System (1 +2) Wilson NRTL" UNIQUAC
(Mz2=hn)/R/K AAD/% (812—822)/R/K AAD[% (u12—u22)/R[K AAD[%
(h21-h22)/RIK (821-81)/R/K (21 —11)[R/K
p-toluic acid + benzoic acid 247.00 0.62 785.85 0.70 354.07 0.68
-243.92 -530.78 ~256.35

* Nonrandomness factor, #j, in NRTL model was set to 0.3.
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adipic acid + benzoic acid

Kazuhiro Tamura, Tsuyoshi Kasuga, Tomoyuki Nakagawa, Phase behavior and solid-liquid equilibria
of aliphatic and aromatic carboxylic acid mixtures, Fluid Phase Equilibria 420, 25 July 2016, Pages 24-
29

Table 3
Experimental SLE data for binary systems.

X1 Adipic acid (1) +
benzoic acid (2)

TyYK Te/K

0.0000 396.28

0.0500 387.88 375.25
0.1000 384,12 376.08
0.1500 377.98 375.48
0.2000 378.08 375.15

0.2250
0.2500 378.08 377.82
0.2800
0.3000 381.62 377.95
0.3500

0.4000 392,95 377.15
0.5000 399.98 377.48
0.6000  406.05 377.52
0.7000 410.82 376.85
0.8000 415.68 376.58
0.9000 420.75 374.65
1.0000  425.58

Table 4
Melting temperature, enthalpy of fusion, and UNIQUAC volume and surface struc-
tural parameters.

Comp{)und Tm.l'jl]( AfusHiIkJ mol ' Ti q;
Adipic acid” 426.35 34.85 5.3002 4.608
Benzoic acid” 395.50 18.02 43230 3.344
Naphthalene® 353.41 18.70 4.9808 3.440
Phenanthrene 372.39 16.46 6.7738 4.480
Stearic acid® 342.95 59.50 12.9928 10.712
p-toluic acid” 452.75 22.70 5.0580 3.912
Table 5
Correlated results for binary systems by Wilson, NRTL, and UNIQUAC models.
System (1 +2) Wilson NRTL* UNIQUAC
(Mz2=hn)/R/K AAD/% (812—822)/R/K AAD[% (u12—u22)/R[K AAD[%
(h21-h22)/RIK (821-81)/R/K (21 —11)[R/K
Adipic acid + benzoic acid 22246 0.52 41893 0.52 270.15 053
317.98 280.46 20058

* Nonrandomness factor, #j, in NRTL model was set to 0.3.
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stearic acid + benzoic acid

Kazuhiro Tamura, Tsuyoshi Kasuga, Tomoyuki Nakagawa, Phase behavior and solid-liquid equilibria
of aliphatic and aromatic carboxylic acid mixtures, Fluid Phase Equilibria 420, 25 July 2016, Pages 24-
29

Table 3
Experimental SLE data for binary systems.

X1 Stearic acid (1) +
benzoic acid (2)
/K Te/K

0.0000 396.28

0.0500

0.1000 384.35 333.90

0.1500

0.2000 371.48 333.88

0.2250

0.2500

0.2800

0.3000  360.25 333.75

0.3500

0.4000  346.40 334.25
0.5000 343.35 334.08
0.6000  333.88 333.12
0.7000  335.78 331.15
0.8000  338.18 329.65
0.9000  340.12 327.85
1.0000  341.78

Table 4
Melting temperature, enthalpy of fusion, and UNIQUAC volume and surface struc-
tural parameters.

Comp{)und Tm.l'jl]( AfusHiIkJ mol ' Ti q;
Adipic acid” 426.35 34.85 5.3002 4.608
Benzoic acid” 395.50 18.02 43230 3.344
Naphthalene® 353.41 18.70 4.9808 3.440
Phenanthrene 372.39 16.46 6.7738 4.480
Stearic acid® 342.95 59.50 12.9928 10.712
p-toluic acid” 452.75 22.70 5.0580 3.912
Table 5
Correlated results for binary systems by Wilson, NRTL, and UNIQUAC models.
System (1 +2) Wilson NRTL* UNIQUAC
(Mz2=hn)/R/K AAD/% (812—822)/R/K AAD[% (u12—u22)/R[K AAD[%
(h21-h22)/RIK (821-81)/R/K (21 —11)[R/K
Stearic acid + benzoic acid 676.24 1.22 490.88 1.18 644.82 0.84
503.02 502.58 297.98

* Nonrandomness factor, wj, in NRTL model was set to 0.3.

ODABRATI JEDAN MODEL!



N2O + Pentafluoroethane
Cheonkyu Lee, Junghyun Yoo, Jisung Lee, Sangkwon Jeong, Visualization of the solid-liquid equilibria
for non-flammable mixed refrigerants, Cryogenics, Volume 75, April 2016, Pages 26-34

Table 4 Comparisons of experimental results and reference data for binary mixture of N,O and

RI125
Molar composition
Experimental result Data from Nicola et al.[13] Error
of N,O

(K] (K] [%]

-]
0.0 171.9 173.0 0.6
0.10 160.4 162.6 1.4
0.25 145.9 147.7 1.2
0.29 143.6 143.5 0.1
0.40 153.1 149.5 24
0.75 174.0 170.1 2.3
0.80 175.7 173.1 1.5
1 182.3 182.0 0.2




dimethyl carbonate + diphenyl carbonate

Hiroyuki Matsuda, Yuki Ohashi, Kiyofumi Kurihara, Katsumi Tochigi, Kenji Ochi, Solid—liquid equilibria
for selected binary systems containing diphenyl carbonate, Fluid Phase Equilibria, Volume 479, 15
January 2019, Pages 17-24

Table 3
Experimental SLE Data for System DMC (1) + DPC (2) for liquid mole fraction x, , temperature 7, and pressure P = 101 kPa“

xr T/K Solid phase xt T/K Solid phase A T/K Solid phase
0.0000 352.70 DPC(cr) 0.5056 324.42 DPC(cr) 0.9006 27226 DPC(cr)
0.1080 347.89 DPC(cr) 0.6082 315.64 DPC(cr) 0.9060 271.63 Eutectic point
0.2083 342.38 DPC(cr) 0.7017 306.82 DPC(cr) 0.9125 272.52 DMC(er)
0.2981 338.05 DPC(cr) 0.7995 293.62 DPC(cr) 0.9507 274.89 DMC(er)
0.4066 331.51 DPC(cr) 0.8996 272.28 DPC(cr) 1.0000 278.11 DMC(cr)

“Standard uncertainties are u(x,") = 0.0001, u(7) = 2 K, and u(P) = 1 kPa.

Table 2
Densities at 298.15 K (p), Melting Point Temperatures (%), and Enthalpies of Fusion (Ag /) at P = 101 kPa
T, pRIBISK)/ kg_m'3 Tis /K _ AssH / kI mol”'
Experimental Literature Experimental Literature Literature
Ethanol 785.02 784.93 - 158.66" 5.02
1-Propanol 800.06 799.65" : 147.0° 5.372°
2-Propanol 780.79 781.26° - 185.2° 5.406°
DMC 1063.26 1063.28° 278.11 278.16° 11.58¢
DEC 969.18 969.26" - 198.2¢ 9.24%
230.2>*
Dipropyl carbonate ~ 938.35 941.1%™ - 215.4' g5 ol
DPC - - 352.70 353.96° 24.30/
355.95/
353
352.07*

354.98'




ethanol + diphenyl carbonate

Hiroyuki Matsuda, Yuki Ohashi, Kiyofumi Kurihara, Katsumi Tochigi, Kenji Ochi, Solid—liquid equilibria
for selected binary systems containing diphenyl carbonate, Fluid Phase Equilibria, Volume 479, 15
January 2019, Pages 17-24

Table 4
Experimental SLE Data for System Ethanol (1) + DPC (2) for liquid mole fraction xf’ , temperature 7, and pressure P = 101 kPa“
; Solid L Solid 7 Solid
x]l /K EL.v:xpll phase X r/K hL.:xpll phase xll T/K ?.'L.cx;lll phasc

0.0000 352.70 1.000 DPC(cr)  0.6998 331.57 1.968 DPC(cr)  0.9299 320.56 6.227 DPC(er)
0.1020 348.06 0.999  DPC(er)  0.8006 329.76 2.823 DPC(cr)  0.9399 319.11 6.968 DPC(er)
0.2084 344.64 1.043 DPC(cr)  0.8498 328.12 3.585 DPC(cr)  0.9499 316.13 7.667 DPC(cr)
0.3002 341.27 1.085 DPC(cr)  0.8746 326.50 4.109 DPC(cr)  0.9603 31243 8.673 DPC(cr)
0.4054 337.44 1.158 DPC(cr)  0.9005 32447 4.896 DPC(cr)  0.9702 307.25 9.868 DPC(cr)
0.5012 335.80 1.324 DPC(cr)  0.9096 323.72 5278 DPC(cr)  0.9802 300.31 11.921 DPC(cr)
0.5988 33397 1.569 DPC(cr)  0.9205 322.22 5.755 DPC(cr)  0.9901 286.50 14914  DPC(er)
“Standard uncertainties are u(xi") = 0.0001, u(7) =2 K, and u(P) = 1 kPa.

Table 2
Densities at 298.15 K (p), Melting Point Temperatures (7%s), and Enthalpies of Fusion (Ag./) at P= 101 kPa
T, pR98.15K) /kg m” Tis /K _ AssH / kI mol”'
Experimental Literature Experimental Literature Literature
Ethanol 785.02 784.93" - 158.66° 5.02°
1-Propanol 800.06 799.65" - 147.0° 5 o
2-Propanol 780.79 781.26" - 185.2° 5.406°
DMC 1063.26 1063.28° 278.11 278.16° 11.58%
DEC 969.18 969.26" = 198.2¢ 9.24%
230.2>*
Dipropyl carbonate ~ 938.35 941.14™ - 215.4 LS
DPC - - 352.70 353.96° 2430/
355,95’r
353
352.07*
354.98'
Table 9
Determined NRTL Parameters and Deviations between Experimental and Calculated Melting Points (|A7]) Using NRTL and NIST-modified UNIFAC
models’
NRTL NIST-modified UNIFAC
gi—gnll mol” gn—-gull mol”! > AN/ K |ATNmax /K |ATay. /K | AT max / K

Ethanol (1) + DPC (2) 5678.63 1598.89 0.5 026 1.23 8.28 16.16



1-propanol + diphenyl carbonate
Hiroyuki Matsuda, Yuki Ohashi, Kiyofumi Kurihara, Katsumi Tochigi, Kenji Ochi, Solid—liquid equilibria
for selected binary systems containing diphenyl carbonate, Fluid Phase Equilibria, Volume 479, 15
January 2019, Pages 17-24

Table 5

Experimental SLE Data for System 1-Propanol (1) + DPC (2) for liquid mole fraction le , temperature 7, and pressure P = 101 kPa“

Solid - 0 Solid y . Solid
phase 1 T/K P exprl phase % T/K P exptt phase

0.0000 352.70 1.000 DPC(cr)  0.6036 334.02 1.590 DPC(cr)  0.9303 319.31 6.043 DPC(cr)

0.1098 347.73 1.000 DPC(cr)  0.7080 330.67 1.975 DPC(cr)  0.9388 317.19 6.474 DPC(cr)

0.1965 344.38 1.021 DPC(cr)  0.8017 329.71 2.835 DPC(cr)  0.9497 315.51 7.499 DPC(cr)

0.3028 341.66 1.099 DPC(cr)  0.9032 323.13 4.848 DPC(cr)  0.9606 311.48 8.493 DPC(cr)

0.4093 338.62 1.202 DPC(cr)  0.9090 322.65 5.088 DPC(cr)  0.9704 306.80 9.797 DPC(cr)

0.5084 336.56 1.370 DPC(cr)  0.9201 320.61 5471 DPC(cr)  0.9803 299.77 11.773  DPC(cr)
“ Standard uncertainties are u(le) =0.0001, u(7) =2 K, and u(P) = 1 kPa.

xF T/K %" exptl

1

Table 2
Densities at 298.15 K (p), Melting Point Temperatures (7%,), and Enthalpies of Fusion (Ag, /) at P = 101 kPa
e, p298.15K)/ kg_m'3 Tns/ K _ AgsH /K] mol”'
Experimental Literature Experimental Literature Literature
Ethanol 785.02 784.93° - 158.66” 5.02
1-Propanol 800.06 799.65" - 147.0° 5.372°
2-Propanol 780.79 781.26° - 185.2° 5.406°
DMC 1063.26 1063.28° 278.11 278.16° 11.588
DEC 969.18 969.26" - 198.2% 9.24°
230.2>*
Dipropyl carbonate ~ 938.35 941.14™ - 215.4' 17.5"
DPC - - 352.70 353.96° 24.30/
355.95/
35%
352.07*
354.98'
Table 9
Determined NRTL Parameters and Deviations between Experimental and Calculated Melting Points (|47]) Using NRTL and NIST-modified UNIFAC
models”
NRTL NIST-modified UNIFAC
gu-gn/Imol' gy —gy /I mol’ o ATl /K |ATmax /K |ATav /K [ AT e/ K

1-Propanol (1) + DPC (2) 5942.80 752.81 0.4 0.73 1.68 4.53 1.77



2-propanol + diphenyl carbonate
Hiroyuki Matsuda, Yuki Ohashi, Kiyofumi Kurihara, Katsumi Tochigi, Kenji Ochi, Solid—liquid equilibria
for selected binary systems containing diphenyl carbonate, Fluid Phase Equilibria, Volume 479, 15
January 2019, Pages 17-24

Table 6

Experimental SLE Data for System 2-Propanol (1) + DPC (2) for liquid mole fraction le , temperature 7, and pressure P = 101 kPa“

m " Solid : . Solid o : Solid
x| TIK  plew e x! TIK  plow e x| TIK  plop e

0.0000 352.70 1.000 DPC(cr) 0.7014 33332 2.072 DPC(cr)  0.9399 321.06 7.367  DPC(cr)
0.1005 349.23 1.026 DPC(er)  0.7997 330.98 2.904 DPC(cr)  0.9499 318.89 8.306 DPC(cr)
0.1991 346.10 1.068 DPC(er)  0.8496 329.06 3.673 DPC(cr)  0.9600 31591 9.542 DPC(cr)
0.3149 342.27 1.136  DPC(cr)  0.9002 326.09 5.105 DPC(cr)  0.9700 312.20 11.398  DPC(cr)
0.4001 340.32 1.235 DPC(cr) 09125 325.97 5.803 DPC(cr)  0.9800 306.26 14.258  DPC(cr)
0.5003 337.61 1.384  DPC(er)  0.9202 324.32 6.080 DPC(cr)  0.9900 294.35 19.381  DPC(er)
0.5994 335.54 1.637 DPC(cr) 0.9294 322.87 6.599 DPC(cr)
“Standard uncertainties are u(x;") = 0.0001, u(T) =2 K, and u(P) = 1 kPa.

Table 2
Densities at 298.15 K (p), Melting Point Temperatures (7%,), and Enthalpies of Fusion (Ag, /) at P = 101 kPa
st p(298.15K) / kg m” Tns/ K _ AuH /K] mol”
Experimental Literature Experimental Literature Literature
Ethanol 785.02 784.93 - 158.66” 5.02°
1-Propanol 800.06 799.65" : 147.0° 5.372°
2-Propanol 780.79 781.26° - 185.2° 5.406
DMC 1063.26 1063.28° 278.11 278.16° 11.58%
DEC 969.18 969.26" - 198.2¢ 9.24%
230.2>"
Dipropyl carbonate ~ 938.35 941.1%™ - 215.4' 17.5"
DPC - - 352.70 353.96° 24.30/
355795’
353
352.07*
354.98'
Table 9
Determined NRTL Parameters and Deviations between Experimental and Calculated Melting Points (|A7]) Using NRTL and NIST-modified UNIFAC
models’
NRTL NIST-modified UNIFAC
gi—gnll mol” gn—-gull mol”! > AN/ K |ATNmax /K |ATay. /K | AT max / K

2-Propanol (1) + DPC (2) 6206.06 2401.79 0.56 0.65 1.58 2.90 5.56



diethyl carbonate + diphenyl carbonate

Hiroyuki Matsuda, Yuki Ohashi, Kiyofumi Kurihara, Katsumi Tochigi, Kenji Ochi, Solid—liquid equilibria
for selected binary systems containing diphenyl carbonate, Fluid Phase Equilibria, Volume 479, 15
January 2019, Pages 17-24

Table 7

Experimental SLE Data for System DEC (1) + DPC (2) for liquid mole fraction le , temperature 7, and pressure P = 101 kPa“

i L Solid i L Solid v L Solid
*i /K P exptl phase * /K 2 exptl phase X T/’K P exptl phase

0.0000 352.70 1.000 DPC(cr)  0.4026 331.13 0.977 DPC(cr)  0.7989 292.53 0.906 DPC(cr)
0.1168 346.65 0.982 DPC(cr)  0.5034 324.31 0.977 DPC(cr)  0.8994 269.46 0.770 DPC(cr)
0.2008 342.90 0.989 DPC(cr)  0.6045 316.30 0.976 DPC(cr)  0.9507 247.28 0.594 DPC(cr)
0.3022 337.18 0.980 DPC(cr)  0.7028 306.22 0.958 DPC(cr)

7Standard uncertainties are u(x;") = 0.0001, u(7) = 2 K, and u(P) = 1 kPa.

Table 2
Densities at 298.15 K (p), Melting Point Temperatures (%), and Enthalpies of Fusion (Ag /) at P = 101 kPa
T, pR98.15K) /kg m” Tis /K _ AssH / kI mol”'
Experimental Literature Experimental Literature Literature
Ethanol 785.02 784.93" - 158.66° 5.02°
1-Propanol 800.06 799.65" - 147.0° 5 o
2-Propanol 780.79 781.26" - 185.2° 5.406°
DMC 1063.26 1063.28° 278.11 278.16° 11.58%
DEC 969.18 969.26" = 198.2¢ 9.24%
230.2>*
Dipropyl carbonate ~ 938.35 941.14™ - 215.4' g5 ol
DPC - - 352.70 353.96° 24.30/
355.95
353
352.07*
354.98'
Table 9
Determined NRTL Parameters and Deviations between Experimental and Calculated Melting Points (|47]) Using NRTL and NIST-modified UNIFAC
models”
NRTL NIST-modified UNIFAC
gu-gn/Amol' gy —gy /I mol’ o (ATl /K |ATmax /K |ATNy /K [AT)ax / K

DEC (1) + DPC (2) -4545.16 6612.51 0.2 1.08 1.76 6.52 24.09



dipropyl carbonate + diphenyl carbonate

Hiroyuki Matsuda, Yuki Ohashi, Kiyofumi Kurihara, Katsumi Tochigi, Kenji Ochi, Solid—liquid equilibria
for selected binary systems containing diphenyl carbonate, Fluid Phase Equilibria, Volume 479, 15
January 2019, Pages 17-24

Table 8

Experimental SLE Data for System Dipropyl Carbonate (1) + DPC (2) for liquid mole fraction x|, temperature 7, and pressure P = 101 kPa“

le T/K }QL.cnpu s;:lsi X7 T/K yﬁL.:Kp[E :l,(‘:;i X,L T/K }QL.cxpll [fl?;::
0.0000 352.70 1.000 DPC(er)  0.2525 339.67 0.975 DPC(cr)  0.5507 32235 1.022 DPC(cr)
0.0558 349.85 0.992 DPC(er)  0.3010 337.82 0.995 DPC(er)  0.6993 309.10 1.035 DPC(cr)
0.1299 346.54 0.994  DPC(er)  0.3675 334.05 0.997 DPC(cr)  0.8491 286.72 0.986 DPC(cr)
0.2122 341.67 0.973 DPC(er)  0.4981 326.00 1.013 DPC(cr)  0.8993 274.02 0.922 DPC(cr)

TStandard uncertainties are u(x;") = 0.0001, u(7) = 2 K, and u(P) = 1 kPa.

Table 2

Densities at 298.15 K (p), Melting Point Temperatures (%), and Enthalpies of Fusion (Ag /) at P = 101 kPa

& p(298.15K) / kgm™ Tas/ K AsusH / kJ mol”!
omponent ; : : : -
Experimental Literature Experimental Literature Literature
Ethanol 785.02 784.93 - 158.66" 5.02
1-Propanol 800.06 799.65" - 147.0° 5 o
2-Propanol 780.79 781.26" - 185.2° 5.406°
DMC 1063.26 1063.28° 278.11 278.16° 11.58¢
DEC 969.18 969.26" - 198.2¢ 9.24%
230.2>*
Dipropyl carbonate ~ 938.35 941.14™ - 215.4' g5 ol
DPC - - 352.70 353.96° 24.30/
355795’r
353
352.07"
354.98'
Table 9
Determined NRTL Parameters and Deviations between Experimental and Calculated Melting Points (|A7]) Using NRTL and NIST-modified UNIFAC
models’
NRTL NIST-modified UNIFAC
gi—gnll mol” gn—-gull mol”! > AN/ K |ATNmax /K |ATay. /K | AT max / K
Dipropyl Cagrbonate (1) + DPC (2) -3123.55 4189.61 0.2 0.65 1.49 3.42 11.92




N-vinylpyrrolidone + 2-pyrrolidone

Ao Su, Sifang Li, Measurement and correlation of solid-liquid phase equilibria for binary and ternary
systems consisting of N-vinylpyrrolidone, 2-pyrrolidone and water, Chinese Journal of Chemical
Engineering, Volume 26, Issue 4, April 2018, Pages 806-811

Table 4 Experimental SLE data (liquidus temperatures T,) for three binary systems and two

ternary systems at mole fraction .7c1m

Xy T, /K Xy L /K

NVP (1) +2-P (2)

0.0000 297.95 0.5427 263.75
0.0784 294.25 0.5640 264.85
0.1613 289.75 0.6413 269.45
0.2475 284.95 0.7236 273.95
0.3377 279.35 0.8069 278.05
0.4071 274.55 0.8735 281.15
0.4939 267.85 0.9519 284.45
0.5349 264.45 1.0000 286.45

Table 1 Sample description®

Mass Tn/K
M/ ApysHpn!/ VI

Compound fraction
g~mol" exp lit kJ-mol™” em’ mol”!

purity
NVP >0.999 111.1418 286.45 286.2° 15.280" 106.8671
2-p >0.995 85.1045 297.95 298.65" 13.920" 75.9862
water 18.0152 273.15 273.15" 6.008" 18.0152

Table 5. Optimally fitted binary parameters and the mean absolute deviations (A) and the
relative deviations (o,) of the ideal solubility, Wilson, NRTL and UNIFAC models for NVP (1)

+ 2-P (2) binary system.

Models IDEAL Wilson NRTL UNIFAC
(ri=1 Ay ARy, Agy, Agiz
Parameters/J-mol” -1087.76  1744.39 477.675  32.0448
AK 1.21 0.33 0.39 1.05
ai/% 0.53 0.15 0.16 0.45

a=0.3
ODABRATI JEDAN MODEL!



N-vinylpyrrolidone + water

Ao Su, Sifang Li, Measurement and correlation of solid-liquid phase equilibria for binary and ternary
systems consisting of N-vinylpyrrolidone, 2-pyrrolidone and water, Chinese Journal of Chemical
Engineering, Volume 26, Issue 4, April 2018, Pages 806-811

Table 4 Experimental SLE data (liquidus temperatures T,) for three binary systems and two

ternary systems at mole fraction xl‘”

X1 L /K X L /K

NVP (1) + water (2)

0.0000 273.15 0.4989 262.45
0.0973 268.55 0.5988 268.15
0.1957 261.75 0.7005 273.25
0.2984 256.55 0.7970 2TTIS
0.3722 251.65 0.9014 282.15
0.3938 254.35 1.0000 286.45

Table 1 Sample description®

Mass T/K
M ApysHpm! Vi
Compound fraction
g-nml’l exp lit kJ-mol™ cm* mol’!
purity
NVP >0.999 111.1418 286.45 286.2° 15.280" 106.8671
2-P >0.995 85.1045 297.95 298.65" 13.920" 75.9862

water 18.0152 273.15 273.15° 6.008" 18.0152




2-pyrrolidone + water

Ao Su, Sifang Li, Measurement and correlation of solid-liquid phase equilibria for binary and ternary
systems consisting of N-vinylpyrrolidone, 2-pyrrolidone and water, Chinese Journal of Chemical
Engineering, Volume 26, Issue 4, April 2018, Pages 806-811

Table 4 Experimental SLE data (liquidus temperatures T,) for three binary systems and two

ternary systems at mole fraction xl‘”

X1 L /K X L /K

2-P (1) + water (2)

0.0000 273.15 0.5444 302.95
0.0502 269.15 0.5984 301.75
0.1024 261.85 0.6575 208.45
0.1236 259.15 0.6998 294.85
0.1478 266.15 0.7495 289.55
0.1955 2717.15 0.7831 286.15
0.2487 288.15 0.8051 287.35
0.2922 293.35 0.8459 289.55
0.3523 297.65 0.8924 292.05
0.3958 300.75 0.9506 295.25
0.4591 303.05 1.0000 297.95
0.4997 303.55

Table 1 Sample description®

Mass T/K
M/ ApysHn!/ Vi
Compound fraction
g‘mol’l exp lit kJ-mol™ cm* mol!
purity
NvP >0.999 111.1418 286.45 286.2" 15.280" 106.8671
2-P =0.995 85.1045 297.95 298.65" 13.920" 75.9862

water 18.0152 273.15 273.15" 6.008" 18.0152




anthracene + 2-phenylimidazole
Hocine Sifaoui, Marek Rogalski, Solid—liquid equilibria of three binary systems of anthracene with2-
phenylimidazole, 4,5-diphenylimidazole and 2,4,5-triphenylimidazole, Thermochimica Acta 543
(2012) 32-36

Table 2

Experimental data of the solid-liquid equilibrium of {x; anthracene+(1—-x;) 2-

phenylimidazole} system, xi, t. and t are, respectively, equilibrium composition,
eutectic temperature and liquidus temperature.

X1 te)C t]°C
0.0173 1344 145.4
0.0841 1359 -
0.1198 1373 151.3
0.1569 136.7 160.0
0.2055 137.3 172.2
0.2868 136.5 1829
03419 1365 188.0
0.3890 136.1 1925
0.4241 136.6 194.7
0.5219 136.2 200.1
0.6336 1375 204.7
0.7449 1358 207.3
0.7823 1364 208.8
0.8630 1355 211.1
0.8959 1348 2126
0.9448 1375 213.3

Table 1

Physical constants of pure compounds, tys, transition temperature, [y, melting tem-
perature and ﬁHﬁs. enthalpy of fusion.

Compound Ls/©C tus/°C AHps/k]fmol

Anthracene 214.6* 255712
215.3° 28.60"
216.3¢ 28.80¢

2-Phenylimidazole 146.84 17.814
149.7¢° 17.90°

4 5-Diphenylimidazole 231.84 32.344
231.7¢ 34.19¢

2.4 5-Triphenylimidazole 232.17 274,64 37.314

2326° 2776° 35.15°




anthracene + 4,5-diphenylimidazole

Hocine Sifaoui, Marek Rogalski, Solid—liquid equilibria of three binary systems of anthracene with2-
phenylimidazole, 4,5-diphenylimidazole and 2,4,5-triphenylimidazole, Thermochimica Acta 543
(2012) 32-36

Table 3

Experimental data of the solid-liquid equilibrium of {x; anthracene+(1-x;) 4,5-
diphenylimidazole} system, x;, t, and t are, respectively, equilibrium composition,
eutectic temperature and liquidus temperature.

X1 tsf°C tf°C

0.0513 189.7 227.0
0.1004 1896 2234
0.1362 1895 220.7
02239 1892 2139
03123 189.8 206.2
0.3668 1892 201.8
04321 189.1 196.1
0.4991 1895 -

05911 189.2 195.9
0.6994 189.0 2006
0.7560 1895 203.8
0.8391 1896 207.1
0.8861 188.7 2089
09306 1892 2111

Table 1

Physical constants of pure compounds, tys, transition temperature, [y, melting tem-
perature and ﬁHﬁs. enthalpy of fusion.

Compound Ls/©C tus/°C AHps/k]fmol

Anthracene 214.6* 255712
215.3° 28.60"
216.3¢ 28.80¢

2-Phenylimidazole 146.84 17.814
149.7° 17.90°

4 5-Diphenylimidazole 231.84 32.344
231.7° 34.19°

2.4 5-Triphenylimidazole 23217 27464 37.314

2326° 2776° 35.15°




anthracene + 2,4,5-triphenylimidazole
Hocine Sifaoui, Marek Rogalski, Solid—liquid equilibria of three binary systems of anthracene with2-
phenylimidazole, 4,5-diphenylimidazole and 2,4,5-triphenylimidazole, Thermochimica Acta 543
(2012) 32-36

Table 4

Experimental data of the solid-liquid equilibrium of {x; anthracene +(1 —x;)2,4,5-

triphenylimidazole} system, x,, t. and t are, respectively, equilibrium composition,
eutectic temperature and liquidus temperature.

xi tefC tj°C
0.1551 201.1 267.6
02722 1985 259.0
03250 198.1 255.8
04236 200.3 249.9
0.5240 199.4 240.6
06269 200.6 229.7
0.6897 200.1 2233
0.7575 200.5 213.0
0.8880 200.8 =
0.9496 199.6 210.7

Table 1

Physical constants of pure compounds, tuss, transition temperature, f;, melting tem-
perature and .ﬁ.H‘r"s. enthalpy of fusion.

Compound Ls*C tus/"C AHps/K]jmol

Anthracene 214.67 25512
2153b 28.60°
216.3¢ 28.80¢

2-Phenylimidazole 146.84 17.814
149.7¢ 17.90°

4 5-Diphenylimidazole 231.8d 32.34d
231.7¢ 34.19¢

2.4 5-Triphenylimidazole 232.17 274,64 37.314

2326° 2776° 35.15°




N-hexyl-N-methylmorpholinium bromide + diethylene glycol
Marek Krélikowski, Kinga Sankiewicz, New experimental data on (solid + liquid) phase equilibria of N-
hexyl-N-methylmorholinium bromide with glycols and sulfolane. The use of these binary systems in a
sulfur extraction, Journal of Molecular Liquids 263 (2018) 366—-374

Table 2

Experimental (solid + liquid) phase equilibrium, SLE data for {[HMMOR] [Br] (1) + or-
rganic solvent (2)} binary system at pressure p = 0.1 MPa*

X1 T5/(K) T X1 T /(K) T
[HMMOR][Br| (1) + diethylene glycol (2)

1.0000" 4283 1.00 0.5343 328.8 0.66
0.9002" 419.1 1.03 0.4905 320.7 0.64
0.8006" 392.9 092 0.4749 317.5 0.63
0.7001" 361.2 0.75 0.4572 313.2 0.62
0.6524 355.7 0.76 0.4243 303.8 0.58
0.6123 346.5 0.73 0.4093 2978 0.54
0.5722 3374 0.69 0.3934 2915 0.51

[HMMOR][Br] Melting temperature Ty, is equal to 427.1 K with enthalpy AmH = 12.24 k) mol™

Table 3
Correlation of the (solid + liquid) phase equilibrium data by means of the Wilson and NRTL equation: parameters (A2 — Aqy), (A1z2 — Azz), (812 — 822). (821 — g1 ). @ and deviations .

Wilson equation NRTL equation
Az = Ann / (Jmol™") N1z = Azz /(J-mol™") or/ (K) £12— g2/ (J-mol™") &n —gn/(-mol™") o or/(K)
([HMMOR|(Br] + diethylene glycol)  —6020.75 437220 15 209068 358693 06 30

ODABRATI JEDAN MODEL!



N-hexyl-N-methylmorpholinium bromide + triethylene glycol
Marek Krélikowski, Kinga Sankiewicz, New experimental data on (solid + liquid) phase equilibria of N-
hexyl-N-methylmorholinium bromide with glycols and sulfolane. The use of these binary systems in a
sulfur extraction, Journal of Molecular Liquids 263 (2018) 366—-374

Table 2

Experimental (solid + liquid) phase equilibrium, SLE data for {[HMMOR] [Br] (1) + or-
rganic solvent (2)} binary system at pressure p = 0.1 MPa*

X 5/(K) 0L X1 T**/(K) T
[HMMOR][Br] (1) + triethylene glycol (2)
1.0000" 4283 1.00 0.5588 3345 0.68
0.9081" 421.0 1.05 0.5247 327.4 0.65
0.7979" 3938 093 0.5025 323.3 0.65
0.7005" 3726 0.85 04818 3194 0.64
0.6863 365.8 0.81 0.4624 315.0 0.62
0.6685 361.6 0.79 0.4396 3106 0.61
0.6396 3525 0.75 0.4221 304.6 0.58
0.6112 347.1 0.72 0.4057 300.7 0.57
0.5840 3396 0.69
[HMMOR][Br] Melting temperature T, is equal to 427.1 K with enthalpy AnH = 12.24 k) mol™
Table 3
Correlation of the (solid + liquid) phase equilibrium data by means of the Wilson and NRTL equation: parameters (Ayz — Ayy), (A2 — Azz), (€12 — 222). (€21 — g11), ce and deviations o;.
‘Wilson equation NRTL equation
Az —An/ [J'mU]'I] Az — Azz / (J-mol b o/ (K) £12 — B2/ (J-mol | Zn — En / (J-mol N [ o/ (K)
{[HMMOR][Br] + triethylene glycol] ~ —5109.11 3595.74 32 215323 —3777.03 05 32

ODABRATI JEDAN MODEL!



N-hexyl-N-methylmorpholinium bromide + sulfolane

Marek Krélikowski, Kinga Sankiewicz, New experimental data on (solid + liquid) phase equilibria of N-
hexyl-N-methylmorholinium bromide with glycols and sulfolane. The use of these binary systems in a
sulfur extraction, Journal of Molecular Liquids 263 (2018) 366—-374

Table 2
Experimental (solid + liquid) phase equilibrium, SLE data for {[HMMOR] [Br] (1) + or-
rganic solvent (2)} binary system at pressure p = 0.1 MPa”*

[HMMOR][Br| (1) + sulfolane (2)

1.0000" 4283 1.00 03215 330.8 1.13
0.9137" 4189 1.01 03043 328.6 1.16
0.7993" 406.9 1.04 0.2827 3245 1.18
0.7106" 396.5 1.07 0.2494 319.1 1.24
0.5931 370.2 0.98 0.2253 3158 1.30
0.5811 3684 0.98 0.2142 3129 1.31
0.5666 364.1 0.96 0.1923 308.4 1.37
0.5476 360.0 095 0.1690 305.0 1.47
0.5273 356.1 0.94 0.1525 300.3 1.51
0.4990 352.1 0.95 0.1312 295.1 1.61
0.4719 3483 0.96 0.1107 2879 1.69
0.4475 3458 0.98 0.0971 2847 1.82
0.4240 341.4 0.98 0.0774 286.4 1.05
0.4047 3384 0.99 0.0575 287.6 1.03
0.3828 3368 1.03 0.0359 2915 1.02
0.3643 3348 1.05 00171 293.7 1.00
0.3412 3323 1.09 0.0000 301.0 1.00

[HMMOR][Br] Melting temperature T, is equal to 427.1 K with enthalpy AnH = 12.24 k) mol™

Table 3
Correlation of the (solid + liquid) phase equilibrium data by means of the Wilson and NRTL equation: parameters (Ayz — A1), (Arz — Azz), (€12 — £22). (821 — gn1), ceand deviations o,

Wilson equation NRTL equation
A2 = A/ (J-mol ™) Mz — Az / (J-mol™") o/ (K) 812 — 822/ (I-mol ") g2 — gn/ (-mol ™) « o/ (K)
{I[HMMOR|[Br] + sulfolane} 457933 645.00 19 —3000.73 824572 03 39

ODABRATI JEDAN MODEL!



naphthalene + n-eicosane
Kamel Khimeche, Yacine Boumrah, Mokhtar Benziane, Abdallah Dahmani, Solid—liquid equilibria and
purity determination for binary n-alkane + naphthalene systems, Thermochimica Acta 444 (2006)
166-172

Table 2

Experimental solid-liquid equilibrium temperature for the system naphthalene

(1)+n-Cy (2)

X 75 (K) T, (K) X T, (K)

0.000 3lle 0.597 3304

0.019 3115 0.650 333.9

0.039 311.2 0.701 338.7

0.070 310.7 0.800 3424

0.008 310.6 0.897 347.7

0.197 3104 0.910 349.2

0.250 300.7 0917 3494

0.298 308.8 0.920 349.5

0.349 308.3 0.950 351.6

0.400 3127 0.970 352.1

0.450 3172 0.978 3534

0.501 3225 0.990 354.1

0.540 325.6 1.000 354.7

Table 1

Thermodynamic properties of pure compounds

Compound T (K) AHy, (k) mol~") Ty (K) AH/k) mol~!

Eicosane 311.60° 69.03*
309.50° 69.73"
310.00° 69.88°
300.75¢
300.70°

Pentacosane 325.922 55.53¢ 309.00°; 312.90¢ 23.90°; 1.07*
326.30" 57.00° 3203 26.67°
326.00° 54.04° 319.30¢ 24.43°
326.90° 57.78¢ 320.00%; 320.15" 26.08
326.65" 56.58" 320.0¢; 310.50%; 319.402

321.208; 322.602.

Hexatriacontane 350.19* 81.55* 347.33"; 348.28* 11.73%; 24.72*
348.95" 87.68" 3470 3Lo07°
348.80° 91.33° 345.05¢; 345.35¢ 9.90%; 3051
349.15¢ 88.744 345.25"; 346.95° 991 30.54"
349.05° 88.83 345.39'; 346,831 10.09'; 32,12}
348.94' 87.681

Naphthalene 354.69° 19.55*
353.4" 18.24"

# Our experimental values.



naphthalene + n-pentacosane

Kamel Khimeche, Yacine Boumrah, Mokhtar Benziane, Abdallah Dahmani, Solid—liquid equilibria and
purity determination for binary n-alkane + naphthalene systems, Thermochimica Acta 444 (2006)
166—-172

Table 3
Experimental solid-liquid equilibrium temperature for the system naphthalene
(1)+n-Cas5(2)

X 15 (K) T, (K) X T, (K)
0.000 3259 0.648 3316
0.050 325.6 0.698 3335
0.098 3238 0.744 337.2
0.197 323.0 0.800 3415
0.300 3215 0.899 3473
0.398 319.7 0.951 3504
0.450 318.6 0.971 3514
0.501 322.7 0.980 352.7
0.550 325.1 0.990 3535
0.600 3274 1.000 354.7

Table 1

Thermodynamic properties of pure compounds

Compound T (K) AHy, (k) mol~") T (K) AH\/K) mol~!

Eicosane 311.60* 69.03*
300.50° 69.73°
310.00¢ 69.88¢
309.75¢
309.70¢

Pentacosane 325.92* 55.53* 309.00*; 312.90* 23.90°; 1.07*
326.30" 57.00° 3203 26.67°
326.00¢ 54.04¢ 319.30¢ 24 43¢
326.90¢ 57.78¢ 320.00"; 320.15" 26.08"
326.65" 56.58 320.08; 310.50¢; 319.408

321.208; 322.60%.

Hexatriacontane 350.19* 81.552 347.33%; 348.28* 11.732; 24.72¢
348.95" 87.68" 3470 Lo
348.80° 91.33¢ 345.05¢; 345354 9.90%; 30.51¢
349.15¢ 88.74¢ 345.25"; 346,95 9.91%; 30.54"
349.05" 88.83" 345.39'; 346.83" 10.09'; 32,12
348.941 87.68

Naphthalene 354.69* 19.55*

353.4" 18.24"

* Our experimental values.



naphthalene + n-hexatriacontane

Kamel Khimeche, Yacine Boumrah, Mokhtar Benziane, Abdallah Dahmani, Solid—liquid equilibria and
purity determination for binary n-alkane + naphthalene systems, Thermochimica Acta 444 (2006)
166—-172

Table 4
Experimental solid-liquid equilibrium temperature for the system naphthalene
(1) +n-Cy (2)

x, Tn (K) T (K) T,2 (K) x) T, (K)

0.000 350.2 0.751 3394

0.099 350.0 0.801 3422

0.200 3494 0.852 3453

0.308 348.5 0.900 347.8

0.350 3479 0971 350.9

0.401 3464 0.981 3513

0.451 3443 0.985 3525

0.550 343.6 0.991 3529

0.601 3433 0.995 3536

0.650 342.1 1.000 3547

0.700 341.5

Table 1

Thermodynamic properties of pure compounds

Compound T (K) AHp, (Khmol—") T (K) AH /&) mol~"

Eicosane 311.60* 69.03*
300.50° 69.73°
310.00° 69.88°
300.75¢
309.70¢

Pentacosane 325.92* 55.53* 300.00*; 312.90* 23.90°; 1.07*
326.30" 57.09° 32030 26.67°
326.00° 54.04¢ 319.30¢ 24.43¢
326.90° 57.78° 320.00"; 320.15" 26.08"
326.65" 56.58" 320.0%; 310.50¢; 319.40%

321.208; 322.60%.

Hexatriacontane 350.19* 81.55* 347.33%;348.28* 11.73%; 24.72*
348.95° 87.68° 3470 31.07°
348.80° 91.33° 345.05%; 345354 9.90%; 30.51¢
349.154 88.744 345.25"; 346.95" 9.91; 30.54"
349.05" 88.83" 345.39'; 346.83' 10.09'; 32.12
348.94' 87.68'

Naphthalene 354.69* 19.55*

35340 18.24"

# Our experimental values.



N-nitrosodiphenylamine + diphenylamine
Ahmed Mekki, Kamel Khimeche, Abdallah Dahmani, Measurement and prediction of (solid + liquid)
equilibria of gun powder’s andpropellant’s stabilizers mixtures, J. Chem. Thermodynamics 42 (2010)
1050-1055

TABLE 2

Experimental (solid + liquid) equilibrium temperatures for the system {N-nitrosod-
iphenylamine (1) + diphenylamine (2)).

X Trusn)/K Trus(2)/K
0.0000 326.65

0.0481 324.05

0.0910 322.05

0.1549 318.95

0.1967 317.25

0.2318 315.45

0.3087 311.35

0.3596 308.35

0.3905 306.65

0.4543 302.75

0.4888 300.85

0.5001 300.15

0.5185 296.45

0.5486 298.55
0.6088 304.15
0.6555 308.35
0.7099 312.85
0.7474 315.25
0.8084 32045
0.8551 325.32
0.9086 330.26
0.9694 335.98
1.0000 340.05

¢ Corresponding to the eutectic point.

TABLE 1
Melting temperature (Tg,s) and molar enthalpy of fusion (AgH) of pure compounds.
Compound Trus/K AgusHJ(K] - mol ')
N-nitrosodiphenylamine 341.15° 11.06°
340.05°
Diphenylamine 325.15° 19.68°
326,65°
Ethyl centralite 346.15" 33.54°
345.02¢
2-Nitrodiphenylamine 346.15" 26.14°
347.94°
2,4-Dinitrodihpenylamine 430.15¢ 14.37°
431.35°
4,4'-Dinitroethylcentalite 420.15° 35.60°
420.45°
Methyl centralite 393.15° 33.47°
395.05°
2,4-Dinitro-N-ethylaniline 386.85° 19.67¢
387.15°
TABLE 6

Values of NRTL parameters and the root-mean square deviations & to the
experimental values.

System NRTL
a o g2/ 2/
(J-mol ") (J-mol ")
[N-Nitrosodiphenylamine 0.0028" 0.20 409.94 800.60

(1) + diphenylamine (2)}



2-nitrodiphenyl-amine + ethyl centralite
Ahmed Mekki, Kamel Khimeche, Abdallah Dahmani, Measurement and prediction of (solid + liquid)
equilibria of gun powder’s andpropellant’s stabilizers mixtures, J. Chem. Thermodynamics 42 (2010)

1050-1055

TABLE 3
Experimental (solid + liquid) equilibrium temperatures for the system {2-Nitrodiphé-
nylamine (1) + ethyl centralite (2)).

X1 Trus(1)/K Thus(2)/K
0.0000 345.02

0.0511 34250

0.0900 340.26

0.1410 338.29

0.1908 336.60

0.2516 334.00

0.2981 33233

0.3468 330.05

0.3982 32835

0.4320 327.95

0.4898 32595

0.5092¢ 325.45°

0.5134 32515
0.5543 327.05
0.5976 32945
0.6507 331.85
0.7199 33485
0.7501 336.05
0.8086 338.65
0.8592 340.55
0.9099 34295
0.9598 345.05
1.0000 34794

¢ Corresponding to the eutectic point.

TABLE 1
Melting temperature (Tj,s) and molar enthalpy of fusion (AgH) of pure compounds.
Compound Trus/K AgsHJ(K] - mol 1)
N-nitrosodiphenylamine 341.15* 11.06°
340.05°
Diphenylamine 325.15" 19.68¢
326,65°
Ethyl centralite 346.15° 33.54°
345.02¢
2-Nitrodiphenylamine 346.15" 26.14°
347.94°
2,4-Dinitrodihpenylamine 430.15" 14.37¢
431.35°
4.4'-Dinitroethylcentalite 420.15° 35.60°
420.45°
Methy! centralite 393.15" 33.47°
395.05°
24-Dinitro-N-ethylaniline 386.85° 19.67¢
387.15¢
TABLE 6

Values of NRTL parameters and the root-mean square deviations o to the
experimental values.

System NRTL

a o g2/ g/
(J-mol") (J-mol ")

{2-Nitrodiphenylamine (1) + ethyl  0.0034" 0.47 300993 2523.82
Centralite (2)}




2,4-dinitro-N-ethylaniline + methyl centralite
Ahmed Mekki, Kamel Khimeche, Abdallah Dahmani, Measurement and prediction of (solid + liquid)
equilibria of gun powder’s andpropellant’s stabilizers mixtures, J. Chem. Thermodynamics 42 (2010)
1050-1055

TABLE 5

Experimental (solid + liquid) equilibrium temperatures for the system {2,4-dinitro-N-
ethylaniline (1) + methyl centralite (2)).

X Trus(1y/K Trus2)/K
0.0000 395.05

0.0981 390.15

0.1460 387.45

0.2070 384.05

0.2494 381.75

0.3025 378.50

0.3542 375.68

0.4433 371.41

0.4962 368.98

0.5985° 365.05¢
0.6503 367.81
0.6969 369.65
0.7989 374.15
0.8474 37721
0.9002 380.05
09531 384.15
1.0000 387.15

@ Corresponding to the eutectic point.

TABLE 1
Melting temperature (Tg,,) and molar enthalpy of fusion (AgH) of pure compounds.
Compound Thus/K AgusH/(K] - mol ')
N-nitrosodiphenylamine 341.15% 11.06°
340.05°
Diphenylamine 325.15° 19.68¢
326,65°
Ethyl centralite 346.15" 33.54°
345.02¢
2-Nitrodiphenylamine 346.15" 26.14°
347.94°
2,4-Dinitrodihpenylamine 430.15¢ 14.37¢
431.35°
4.4'-Dinitroethylcentalite 420.15° 35.60°
420.45°
Methyl centralite 393.15° 33.47¢
395.05°
2,4-Dinitro-N-ethylaniline 386.85° 19.67¢
387.15°
TABLE 6

Values of NRTL parameters and the root-mean square deviations o to the
experimental values.

System NRTL
a x g2/ gnl/
(J-mol ") (J-mol ")
{2,4-Dinitro-N-ethylaniline 0.0030" 0.20 8778.85 5006.48

(1) + methyl Centralite (2)}



2,4-dinitrodiphenylamine + 4,4'-dinitroethylcentralite

Ahmed Mekki, Kamel Khimeche, Abdallah Dahmani, Measurement and prediction of (solid + liquid)
equilibria of gun powder’s andpropellant’s stabilizers mixtures, J. Chem. Thermodynamics 42 (2010)
1050-1055

TABLE 4
Experimental (solid + liquid) equilibrium temperatures for the system {4,4'-dinitro-
ethylcentralite (1) + 2,4-dinitrodiphenylamine(2)}.

X Tfus(]),rK Tfus(z)J'K
0.0000 431.35

0.0430 427.55

0.1137 422.95

0.1545 420.65

0.2078 416.95

0.2632 412.45

0.3172 408.19

0.3687 405.45

0.4075 402.62

0.4511 398.18

0.4899 395.45

0.5059° 392.95"

0.5217 393.93
0.5437 394.90
0.6093 397.85
0.6528 400.61
0.7089 404.03
0.7756 407.89
0.8189 409.69
0.8543 411.12
0.9068 414.23
0.9594 417.63
1.0000 420.45

“ Corresponding to the eutectic point.

TABLE 1
Melting temperature (Tg,) and molar enthalpy of fusion (AgH) of pure compounds.
Compound True/K AgusH/(K] - mol 1)
N-nitrosodiphenylamine 341.15° 11.06°
340.05°
Diphenylamine 325.15° 19.68¢
326,65°
Ethyl centralite 346.15" 33.54°
345.02°
2-Nitrodiphenylamine 346.15° 26.14°
347.94°
2,4-Dinitrodihpenylamine 430.15¢ 14.37°
431.35°
4,4'-Dinitroethylcentalite 420.15° 35.60°
420.45°
Methyl centralite 393.15° 33.47°
395.05°
2,4-Dinitro-N-ethylaniline 386.85° 19.67°
387.15°
TABLE 6

Values of NRTL parameters and the root-mean square deviations o to the
experimental values.

System NRTL
a o g2/ g/
(J-mol") (J-mol ")
{4,4'-Dinitroethylcentralite 0,0037° 0.20 5237.12 12801.81

(1) + 2,4-dinitrodiphenylamine



docosane + dibenzofuran
A. Chikh Baelhadj, O. Dahmani, R. Mahmoud, N. Foudil Cherif, Solid—liquid equilibria of binary and
ternary systems consisting of docosane, dibenzofuran and biphenyl: Experimental data and
prediction with DISQUAC model, Journal of Molecular Liquids 198 (2014) 134-138

Table 5

Solid-liquid equilibria in the docosane (1) + dibenzofuran (2) binary system:
experimental data.

X T./K T./K
0.0000 355.05
0.0998 312,55 350.85
0.1995 31255 345,55
0.3001 31255 33925
0.4388 31245 331.05
0.5310 31245 32445
0.6154 31255 312,55
0.6508 31245 31445
0.7170 31245 31525
0.8076 31235 316.15
0.8973 31245 316.85
1.0000 31695

Table 2

Thermodynamic properties of phase change of the studied pure substances.
Compound T./K AHp/] mol~! T/K AHg/] mol !
Docosane 317.15% 49,0007 316.25% 28,2007

316.1° 47,840" - "
316.95° 33,320° 314.55°
Dibenzofuran 355,204 18,6004 N N
355.10° 19,405 _ -
355.05° 15,240° a -
Biphenyl 341.99% 18,600% . -

341.45° 18,434°




docosane + biphenyl

Table 6
Solid-liquid equilibria in the docosane (1) + biphenyl (2) binary system: experimental
data.
X1 Te/K T/
0.0000 34145
0.1007 311.55 336.05
0.2955 311.65 32625
03971 311.75 318.55
0.5014 311.75 311.75
0.5955 311.55 313.55
0.7051 311.65 314.25
0.7776 311.45 315.75
0.8966 311.35 316.05
1.0000 316.95
Table 2
Thermodynamic properties of phase change of the studied pure substances.
Compound T/K AH/] mol ! T/K AH/] mol !
Docosane 317.15% 49,000" 316.25% 28,2007
316.1° 47,840" - _
316.95° 33,320° 314.55° -
Dibenzofuran 355.20¢ 18,6007 . _
355.10¢ 19,405 = =
355.05° 15,240° - -
Biphenyl 341.99% 18,600% - .
341.45¢ 18,434° e




dibenzofuran + biphenyl

Table 7

Solid-liquid equilibria in the dibenzofuran (1) + biphenyl (2) binary system:

experimental data.

Xy T/K Taw/K
0.0000 341.45
0.1003 32225 336.95
0.1997 322.55 334.95
03011 322.55 330.75
0.4016 322.55 325.15
04976 323.15 323.15
0.5988 32275 326.65
0.6508 32275 329.95
0.7016 32275 337.25
0.8022 32265 342.65
0.8988 322.65 34535
1.0000 355.05
Table 2
Thermodynamic properties of phase change of the studied pure substances.
Compound T/K AH/] mol ! T/K AH/] mol !
Docosane 317.15° 49,000° 316.25% 28,200°
316.1° 47,840" s -
316.95° 33,320° 314.55° -
Dibenzofuran 355.20¢ 18,600 ~ -
355.10° 19,405 = a
355.05° 15,240° = -
Biphenyl 341.99% 18,600% . .
341.45° 18,434°




N-phenylacetamide + 4-aminoacetophenone

Yan-Ping Chen, Muoi Tang, Ju-Chia Kuo, Solid—liquid equilibria for binary mixtures of N-
phenylacetamide with 4-aminoacetophenone, 3-hydroxyacetophenone and 4-
hydroxyacetophenone, Fluid Phase Equilibria 232 (2005) 182—-188

Table 2
Measured solid-liquid equilibrium data for the binary system N-phenyl-
acetamide (1) +4-aminoacetophenone (2)

x1 Tt (K) IL (K) JE Y1 2

0.00 - 378.2 0.000 0.902 1.0

0.05 347.0 375.8 0.090 0.908 0.999

0.10 346.9 371.6 0.194 0913 0.999

0.15 347.1 367.3 0.349 0918 0.998

0.20 347.5 365.3 0.449 0.924 0.996

0.25 347.2 360.6 0.577 0.930 0.994

0.30 347.7 3574 0.665 0.935 0.991

0.35 347.9 3538 0.770 0.941 0.988

0.55 347.5 353.7 0.868 0.967 0.965

0.60 3474 358.7 0.786 0.974 0.959

0.65 347.6 360.6 0.645 0.979 0.950

0.70 347.6 365.5 0.507 0.985 0.942

0.75 347.4 368.3 0.443 0.989 0.933

0.80 347.5 373.1 0.345 0.993 0.923

0.85 3474 376.2 0.256 0.996 0912

0.90 347.2 380.8 0.154 0.998 0.901

0.95 347.0 384.3 0.090 0.999 0.888

1.00 - 386.9 0.000 1.0 0.874
Table 1
Comparison of the measured melting temperatures and heats of fusion with literature data for pure compounds
Compound Tm (K) AHE (kI/mol)

Experimental Literature Experimental Literature
N-Phenylacetamide 386.9 387.5[14] 2144 21.65[17]
4-Aminoacetophenone 378.2 379.0[15] 19.56 -
3-Hydroxyacetophenone 366.7 368.0+3.0[16] 23.36 -
4-Hydroxyacetophenone 3813 379.7 [16)/383.0 [16] 17.03 -
Table 5
Optimally fitted binary parameters of the Wilson equation and the deviations of regression from the Wilson and the UNIFAC models
System Wilson parameters % (K)* AADT (%)°
Wilson UNIFAC

N-Phenylacetamide (1) +4-aminoacetophenone (2) 174.7/—183.1 0.21 0.30
N-Phenylacetamide (1) + 3-hydroxyacetophenone (2) 20.4/-344.3 0.14 0.30
N-Phenylacetamide (1) + 4-hydroxyacetophenone (2) 16.7/-327.0 0.18 0.22

2 Wilson equations are Iny; = —In(x; + Apxy) +x2 (q—:}: — ﬁ‘flrn) Iny; = —In(x; + Az x)) — x3 (Tfﬂlﬁ = Tﬂf\t—x‘)

A = :41 exp (7%): Ay = Lexp (71”1;1515): where v1 and vy are the liquid molar volume of pure components, and are calculated by

the Rackett method [18].

N
_ el
b AADT(%) = 10 ¥ ’T"?J s
k=1




N-phenylacetamide + 3-hydroxyacetophenone

Yan-Ping Chen, Muoi Tang, Ju-Chia Kuo, Solid—liquid equilibria for binary mixtures of N-
phenylacetamide with 4-aminoacetophenone, 3-hydroxyacetophenone and 4-
hydroxyacetophenone, Fluid Phase Equilibria 232 (2005) 182—-188

Table 1
Comparison of the measured melting temperatures and heats of fusion with literature data for pure compounds
Compound Tm (K) AHE (kJ/mol)

Experimental Literature Experimental Literature
N-Phenylacetamide 386.9 387.5[14] 21.44 21.65[17]
4-Aminoacetophenone 378.2 379.0[15] 19.56 -
3-Hydroxyacetophenone 366.7 368.0+£3.0[16] 23.36 -
4-Hydroxyacetophenone 3813 379.7 [16)/383.0 [16] 17.03 -

Table 3

Measured solid-liquid equilibrium data for the binary system N-phenyl-
acetamide (1) + 3-hydroxyacetophenone (2)

X T: (K) T (K) JE Y1 Y2

0.00 - 366.7 0.000 0.404 1.0

0.05 333.2 364.5 0.106 0.433 0.998

0.10 333.4 361.6 0.184 0.462 0.992

0.15 3338 3583 0.315 0.492 0.982

0.20 333.7 355.5 0413 0.523 0.968

0.25 3339 350.5 0.534 0.553 0.950

0.30 3338 346.2 0.630 0.584 0.926

0.35 334.1 3426 0.817 0.617 0.899

0.40 334.0 338.0 0.902 0.650 0.866

0.55 334.2 345.1 0.857 0.772 0.750

0.60 3343 350.1 0.739 0.814 0.707

0.65 334.2 355.8 0.576 0.853 0.663

0.70 334.0 361.5 0.540 0.889 0.617

0.75 334.2 365.4 0.439 0.920 0.570

0.80 3338 370.7 0.352 0.947 0.523

0.85 333.7 3754 0.218 0.970 0.476

0.90 333.6 380.6 0.145 0.986 0.431

0.95 333.2 383.6 0.081 0.996 0.383

1.00 - 386.9 0.000 1.0 0.338
Table 5
Optimally fitted binary parameters of the Wilson equation and the deviations of regression from the Wilson and the UNIFAC models
System Wilson parameters % (K)* AADT (%)°

Wilson UNIFAC

N-Phenylacetamide (1) +4-aminoacetophenone (2) 174.7/—183.1 0.21 0.30
N-Phenylacetamide (1) + 3-hydroxyacetophenone (2) 20.4/-344.3 0.14 0.30
N-Phenylacetamide (1) + 4-hydroxyacetophenone (2) 16.7/-327.0 0.18 0.22

2 Wilson equations are Iny; = —In(x; + Appxy) +x2 (“—3‘1: = ﬁ}ﬂ—n) Iny, = —In(xy + Appx1) — x1 (Tfﬂlﬁ = TLAr?LT‘)

A = :T exp (7%): A = I”;%exp (71”1;1535): where v; and vy are the liquid molar volume of pure components, and are calculated by
the Rackett method [18].

N
p 100 T _jeal
® AADT(4) = Y | 7l
k=1

k




N-phenylacetamide + 4-hydroxyacetophenone

Yan-Ping Chen, Muoi Tang, Ju-Chia Kuo, Solid—liquid equilibria for binary mixtures of N-
phenylacetamide with 4-aminoacetophenone, 3-hydroxyacetophenone and 4-
hydroxyacetophenone, Fluid Phase Equilibria 232 (2005) 182—-188

Table 1
Comparison of the measured melting temperatures and heats of fusion with literature data for pure compounds
Compound Tm (K) AHE (kJ/mol)

Experimental Literature Experimental Literature
N-Phenylacetamide 386.9 387.5[14] 21.44 21.65[17]
4-Aminoacetophenone 378.2 379.0[15] 19.56 -
3-Hydroxyacetophenone 366.7 368.0+£3.0[16] 23.36 -
4-Hydroxyacetophenone 3813 379.7 [16)/383.0 [16] 17.03 -

Table 4

Measured solid-liquid equilibrium data for the binary system N-phenyl-
acetamide (1)+4-hydroxyacetophenone (2)

X1 It (K) L (K) JE 71 ¥2

0.00 - 381.3 0.000 0.432 1.0

0.05 334.7 378.1 0.107 0.461 0.998

0.10 3349 3732 0.212 0.489 0.993

0.15 335.5 369.0 0.332 0.518 0.983

0.20 33522 3634 0415 0.547 0.969

0.25 335.7 358.1 0.511 0.577 0.951

0.30 3354 353.0 0.698 0.608 0.929

0.35 3354 3472 0.789 0.639 0.902

0.55 335.4 346.3 0.843 0.787 0.758

0.60 3353 3519 0.774 0.826 0.718

0.65 335:1 3564 0.622 0.863 0.675

0.70 3353 36l.6 0.512 0.897 0.631

0.75 335:7 3658 0.455 0.926 0.586

0.80 335.3 371.3 0.322 0.952 0.542

0.85 335.5 3754 0.269 0.972 0.496

0.90 3352 379.7 0.161 0.987 0.452

0.95 334.7 384.3 0.092 0.997 0.408

1.00 - 386.9 0.000 1.0 0.364
Table 5
Optimally fitted binary parameters of the Wilson equation and the deviations of regression from the Wilson and the UNIFAC models
System Wilson parameters iﬁ::‘;;g (K)* AADT (%)°

Wilson UNIFAC
N-Phenylacetamide (1) +4-aminoacetophenone (2) 174.7/—183.1 0.21 0.30
N-Phenylacetamide (1) + 3-hydroxyacetophenone (2) 20.4/-344.3 0.14 0.30
N-Phenylacetamide (1) + 4-hydroxyacetophenone (2) 16.7/-327.0 0.18 0.22
2 Wilson equations are Iny; = —In(x; + Appxy) +x2 (“—3‘1: = ﬁ}ﬂ—n) Iny, = —In(xy + Appx1) — x1 (Tfﬂlﬁ = TLAr?LT‘)

A = :T exp (7%): A = I”;%exp (71”1;1535): where v; and vy are the liquid molar volume of pure components, and are calculated by
the Rackett method [18].

N
p 100 T _jeal
® AADT(%) = 2 Y | 7]
k=1

k



benzene + ethyl myristate
Eileen Collinet, Jlirgen Gmehling, Activity coefficient at infinite dilution, azeotropic data,excess
enthalpies and solid—liquid-equilibria for binarysystems of alkanes and aromatics with esters, Fluid

Phase Equilibria 230 (2005) 131-142
Table 6
Experimental SLE data. liquidus temperature T(K) as a function of the mole
fraction AL]. for the binary systems of aromatics + ethyl myristate

T(K) Xy T(K) 5 T (K) X
Benzene (1) +ethyl myristate (2)
286.33 0.0000 279.97 0.3541 268.34 0.6998
285.67 0.0510 278.82 0.4004 265.20 0.7501
284.77 0.1111 277.38 0.4537 264.04 0.8010
284.00 0.1509 276.11 0.5004 268.02 0.8494

283.06 0.2073 274.56 0.5524 271.69 0.8990
282.12 0.2508 272.57 0.6006 275.64 0.9499
281.23 0.2952 270.66 0.6495 278.94 1.0000



ethyl myristate + p-xylene
Eileen Collinet, Jlirgen Gmehling, Activity coefficient at infinite dilution, azeotropic data,excess
enthalpies and solid—liquid-equilibria for binarysystems of alkanes and aromatics with esters, Fluid

Phase Equilibria 230 (2005) 131-142
Table 6
Experimental SLE data, liquidus temperature T (K) as a function of the mole
fraction rIf for the binary systems of aromatics +ethyl myristate

T(K) 2 T(K) X% T(K) zr

Ethyl myristate (1)+p-xylene (2)
286.45 0.0000 270.35 0.3518 281.26 0.6968
284.27 0.0524 272.79 0.4025 282.15 0.7454
281.81 0.1040 274.59 0.4485 283.24 0.7970
279.27 0.1496 276.37 0.5037 284.18 0.8462
276.35 0.1998 277.82 0.5497 285.04 0.8928
273.23 0.2516 279.13 0.5955 285.78 0.9541
270.13 0.2998 280.34 0.6485 286.36 1.0000




butyl-3-methylpyridinium tosylate + water
Trevor M. Letcher, Deresh Ramjugernath, Kaniki Tumba, Marek Krélikowski, Urszula Domanska,
(Solid + liquid) and (liquid + liquid) phase equilibria study and correlationof the binary systems {N-
butyl-3-methylpyridinium tosylate + water,or + an alcohol, or + a hydrocarbon}, Fluid Phase
Equilibria 294 (2010) 8997

Table 2

Experimental (solid +liquid) phase equilibria data of binary systems

{[BM>Py]|TOS] + water, or+ 1-alcohol}: experimental mole fractions of ionic

liquid, X;; experimental temperatures, T°'F; and activity coefficients of ionic liquid
at saturated solution.

X1 TE (K) Y1 X 125K 18!
Water
1.0000 323.70 1.00 0.4852 28241 132
0.9482 32193 1.04 0.4591 278.60 1.11
0.8604 31761 1.08 04221 274.08 1.11
0.8412 31593 1.08 0.1353 254.80 1.09?
0.7908 311.20 1.07 0.1032 260.26 1.08°
0.7373 307.56 1.09 0.0852 263.17 1.052
0.7034 304.32 1.09 0.0376 270.96 1.05¢
0.6585 300.09 1.10 0.0280 271.90 1.039
0.5836 294.10 1.13 0.0000 273.15 1.00°
0.5116 286.19 1.13
Table 1
The molecular mass, molar volume and thermophysical constants of pure ionic liquid, determined from DSC data in this work and obtained from the literature.
Compound M (gmol-') Vm (cm® mol-1) Trusa (K) AgysHi (k] mol-1) Tigyra (K) ACyg)1 (Jmol 'K 1)
oG 11.340 2194 159
[BMPYJITOS] 32143 2ERE ;gg:;g&'f)lh 1533 220.1b 136"
Table 4

Experimental (solid + liquid) equilibria data reduction in terms of NRTL equation:
calculated values of the parameters (g12-222) and (g31-211), and the root-mean-
square deviation of temperature oy for the mixtures {[BM>Py][TOS] + water, or +1-

alcohol}.
Solvent Parameters? Deviations
g12-822 (Jmol 1) £21-gn1 (Jmol 1) ot (K)
Water 6810.87 —3173.36 1.36
1-Butanol 327999 —1344.10 1.16
1-Hexanol 4468.31 —1317.31 1.11
1-Octanol 4240.09 —440.06 2.11
1-Decanol 5631.70 —562.11 1.40

2 Non-randomness parameter (a2 =az; =0.1).



butyl-3-methylpyridinium tosylate + 1-butanol
Trevor M. Letcher, Deresh Ramjugernath, Kaniki Tumba, Marek Krélikowski, Urszula Domanska,
(Solid + liquid) and (liquid + liquid) phase equilibria study and correlationof the binary systems {N-
butyl-3-methylpyridinium tosylate + water,or + an alcohol, or + a hydrocarbon}, Fluid Phase
Equilibria 294 (2010) 8997

Table 2

Experimental (solid+liquid) phase equilibria data of binary systems

{[BM>Py]|TOS] +water, or+ l-alcohol}: experimental mole fractions of ionic

liquid, X;; experimental temperatures, T°'F; and activity coefficients of ionic liquid
at saturated solution.

X1 T (K) Y1 X1 T5E (K) Y1
1-Butanol
1.0000 323.70 1.00 0.5278 288.79 1.14
0.9473 321.18 1.02 0.4917 284.77 1.14
09117 318.26 1.02 0.4512 282.73 1.20
0.8378 314.07 1.05 0.4243 279.53 1.21
0.7845 310.95 1.07 0.3736 27339 1.23
0.7278 306.50 1.08 0.3383 270.09 1.28
0.6805 302.57 1.09 0.3043 264.92 1.29
0.6409 299.96 1.12 0.2630 259.73 1.35
0.6025 296.19 1.12
0.5717 293.51 1513
Table 1
The molecular mass, molar volume and thermophysical constants of pure ionic liquid, determined from DSC data in this work and obtained from the literature.
Compound M (gmol-') Vi (cm® mol-1) Trusa (K) AgysHi (k] mol-1) Tigyra (K) ACyg)1 (Jmol 'K 1)
oG 11.340 2194 159
[BM?Py][TOS] 321.43 288.87 ;gi:;((ssl_lél:}']h 15336 220,15 136
Table 4

Experimental (solid + liquid) equilibria data reduction in terms of NRTL equation:
calculated values of the parameters (g12-222) and (g31-211), and the root-mean-
square deviation of temperature oy for the mixtures {[BM>Py][TOS] + water, or +1-

alcohol}.
Solvent Parameters? Deviations
g12-822 (Jmol 1) £21-gn1 (Jmol 1) ot (K)
Water 6810.87 —3173.36 1.36
1-Butanol 327999 —1344.10 1.16
1-Hexanol 4468.31 —1317.31 1.11
1-Octanol 4240.09 —440.06 2.11
1-Decanol 5631.70 —562.11 1.40

2 Non-randomness parameter (a2 =az; =0.1).



butyl-3-methylpyridinium tosylate + 1-hexanol
Trevor M. Letcher, Deresh Ramjugernath, Kaniki Tumba, Marek Krélikowski, Urszula Domanska,
(Solid + liquid) and (liquid + liquid) phase equilibria study and correlationof the binary systems {N-
butyl-3-methylpyridinium tosylate + water,or + an alcohol, or + a hydrocarbon}, Fluid Phase
Equilibria 294 (2010) 8997

Table 2

Experimental (solid+liquid) phase equilibria data of binary systems

{[BM>Py]|TOS] +water, or+ l-alcohol}: experimental mole fractions of ionic

liquid, X;; experimental temperatures, T°'F; and activity coefficients of ionic liquid
at saturated solution.

X1 T (K) Y1 X1 T5E (K) Y1
1-Hexanol
1.0000 323.70 1.00 0.5103 294.08 1.29
0.9606 321.89 1.02 0.4568 288.99 1.33
09218 320.14 1.04 0.4258 28554 1.34
0.8508 315.73 1.06 0.3790 282.38 1.43
0.7935 313.21 1.10 0.3464 277.25 1.43
0.7338 309.55 s 0.3142 27347 1.48
0.6903 306.56 1.15 0.2845 269.76 1.52
0.6581 304.56 1.17 0.2593 265.80 1.55
06119 301.04 1.20 0.2370 261.24 1.55
0.5655 297.67 1.23
Table 1
The molecular mass, molar volume and thermophysical constants of pure ionic liquid, determined from DSC data in this work and obtained from the literature.
Compound M (gmol-') Vm (cm® mol-1) Trusa (K) AgysHi (k] mol-1) Tigyra (K) ACyg)1 (Jmol 'K 1)
oG 11.340 2194 159
[BM?Py][TOS] 321.43 288.87 ggi:;((s%{?h 15336 220,15 136
Table 4

Experimental (solid + liquid) equilibria data reduction in terms of NRTL equation:
calculated values of the parameters (g12-222) and (g31-211), and the root-mean-
square deviation of temperature oy for the mixtures {[BM>Py][TOS] + water, or +1-

alcohol}.
Solvent Parameters? Deviations
g12-822 (Jmol 1) £21-gn1 (Jmol 1) ot (K)
Water 6810.87 —3173.36 1.36
1-Butanol 327999 —1344.10 1.16
1-Hexanol 4468.31 —1317.31 1.11
1-Octanol 4240.09 —440.06 2.11
1-Decanol 5631.70 —562.11 1.40

2 Non-randomness parameter (a2 =az; =0.1).



butyl-3-methylpyridinium tosylate + 1-octanol

Trevor M. Letcher, Deresh Ramjugernath, Kaniki Tumba, Marek Krélikowski, Urszula Domanska,
(Solid + liquid) and (liquid + liquid) phase equilibria study and correlationof the binary systems {N-
butyl-3-methylpyridinium tosylate + water,or + an alcohol, or + a hydrocarbon}, Fluid Phase

Equilibria 294 (2010) 8997
Table 2
Experimental (solid+liquid) phase equilibria data of binary systems
{[BM>Py]|TOS] +water, or+ l-alcohol}: experimental mole fractions of ionic
liquid, X;; experimental temperatures, T°'F; and activity coefficients of ionic liquid
at saturated solution.

X TLE (K) Y1 X1 T5LE (K) Y1
1-Octanol
1.0000 323.70 1.00 0.4050 291.53 1.56
09779 322.11 1.01 0.3696 287.06 1.59
0.9381 321.05 1.03 0.3421 283.33 1.61
0.8856 318.44 1.06 0.3108 27994 1.67
0.8519 316.38 1.07 0.2868 277.17 1.73
0.8206 315.58 1.10 0.2545 273.66 1.83
0.7793 313.76 1.13 0.2085 267.67 2.00
0.7350 311.53 1.16 0.1795 263.94 2.16
0.6850 309.09 1.20 0.1528 260.38 2.36
0.6513 308.04 1.25 0.1302 258.80 2.20
0.6070 306.23 1.30 0.1120 258.86 2.134
0.5661 304.36 1.36 0.0967 258.91 1.992
0.5207 301.54 1.42 0.0780 259.03 1.54°
0.4840 298.12 1.45 0.0519 259.14 1.17°
0.4460 295.27 1.50 0.0000 259.17 1.00°
Table 1

The molecular mass, molar volume and thermophysical constants of pure ionic liquid, determined from DSC data in this work and obtained from the literature.

Compound M (gmol ') Vin (cm® mol ) Tius1 (K) AgusHy (Kjmol 1) Tige (K) AGyg1 Jmol ' K')
315.8 (DSC)
11.340 2194 159
[BM2Py][TOS] 321.43 288.8% 323.7 (SLE) 5 i b
IHEE)® 1.533 220.1 136!
Table 4

Experimental (solid + liquid) equilibria data reduction in terms of NRTL equation:
calculated values of the parameters (gy2-2»;) and (g21-g11), and the root-mean-
square deviation of temperature ot for the mixtures {[BM?Py][TOS] + water, or +1-
alcohol}.

Solvent Parameters? Deviations
812-822 (Jmol1) £21-&n1 (Jmol~1) ot (K)
Water 6810.87 —-3173.36 1.36
1-Butanol 3279.99 —1344.10 1.16
1-Hexanol 4468.31 -1317.31 1.11
1-Octanol 4240.09 —440.06 2.11
1-Decanol 5631.70 —562.11 1.40

2 Non-randomness parameter (a3 =az; =0.1).



butyl-3-methylpyridinium tosylate + 1-decanol
Trevor M. Letcher, Deresh Ramjugernath, Kaniki Tumba, Marek Krélikowski, Urszula Domanska,
(Solid + liquid) and (liquid + liquid) phase equilibria study and correlationof the binary systems {N-
butyl-3-methylpyridinium tosylate + water,or + an alcohol, or + a hydrocarbon}, Fluid Phase
Equilibria 294 (2010) 8997

Table 2

Experimental (solid+liquid) phase equilibria data of binary systems

{[BM>Py]|TOS] +water, or+ l-alcohol}: experimental mole fractions of ionic

liquid, X;; experimental temperatures, T°'F; and activity coefficients of ionic liquid
at saturated solution.

X1 T (K) Y1 X1 T5E (K) Y1
1-Decanol
1.0000 323.70 1.00 0.4020 296.24 1.69
0.9657 321.62 1.01 0.3528 292.13 1.81
0.9302 320.68 1.04 0.3178 288.81 1.90
0.9003 319.80 1.06 0.2847 285.18 2.00
0.8390 318.11 1.11 0.2595 28243 2.09
0.8050 316.21 1.13 0.2314 278.40 2.19
0.7405 314.36 1.20 0.2041 278.62 1.75°
0.6841 313.23 1.28 0.1762 278.83 1.55
0.6382 311.28 1.33 0.1375 279.59 1.43°
0.5767 308.64 1.42 0.0916 279.87 1.129
0.5319 306.56 149 0.0456 279.99 1.072
0.4872 302.85 1.54 0.0000 280.08 1.00°
0.4522 300.33 1.60
Table 1
The molecular mass, molar volume and thermophysical constants of pure ionic liquid, determined from DSC data in this work and obtained from the literature.
Compound M (gmol-") Vi (cm® mol-1) Trusa (K) AgysHi (K] mol-1) Tigyara (K) ACyg, (Jmol-' K1)
L) 11.340 2194 159
[BMERYITOS] 32143 BIGE o
Table 4

Experimental (solid + liquid) equilibria data reduction in terms of NRTL equation:
calculated values of the parameters (gy2-222) and (g21-211), and the root-mean-
square deviation of temperature oy for the mixtures {[BM>Py][TOS] + water, or +1-

alcohol}.
Solvent Parameters? Deviations
Z12-822 (Jmol1) Z21-&11 (Jmol~1) ot (K)
Water 6810.87 —3173.36 1.36
1-Butanol 327999 —1344.10 1.16
1-Hexanol 4468.31 —-1317.31 1.11
1-Octanol 4240.09 —440.06 2.11
1-Decanol 5631.70 —562.11 1.40

2 Non-randomness parameter (a2 =az; =0.1).



benzene + diethoxymethane
Mariana Teodorescu, Michael Wilken, Roland Wittig, Jiirgen Gmehling, Azeotropic and solid—liquid
equilibria data for several binaryorganic systems containing one acetal compound, Fluid Phase

Equilibria 204 (2003) 267-280
Table 3
Experimental solid-liquid equilibrium (SLE) data for the binary systems benzene + diethoxymethane, benzene + 2,2-
dimethoxybutane and benzene + 1,1-diethoxyethane

X% T(K) af T(K) ey T(K)
Benzene (1) + diethoxymethane (2)

0.000 208.3 0.406 230.4 0.752 261.9
0.062 206.9 0.457 236.2 0.799 265.0
0.100 206.0 0.498 239.8 0.846 268.5
0.213 203.7 0.549 244.8 0.898 272.1
0.254 210.9 0.601 249.4 0.949 275.7
0.306 218.3 0.649 2537 1.000 279.2
0.358 224.8 0.698 257.6

Table 1

Suppliers, CAS number, purity, water content, heat of fusion ( Ag,H), melting points (T,). heat of transition (A A) and transition points (T) for the chemicals
used

Compound Supplier CAS Purity Water content AgH (Tmol ™) Tt (K) AwH (Jmol™) Ty (K)
number (% GC)  (massppm) DDB* DDB*
DDB*® This work DDB®  This work
Benzene Scharlau 71-43-2 99.9 4.7 9.944 - 278.68 279.10 - -
Cyclohexane Scharlau 110-82-7 99.9 8.9 2,628 - 279.75  280.09 6740.7 185.95
2,2-Dimethoxybutane  Aldrich 3453-99-4  98.2 430 - 9345 - 174.03 - -
1,1-Diethoxyethane Aldrich 105-57-7 99.7 278 - 10,954 173.15 167.04 - -
Diethoxymethane Acros 462-95-3 99.9 3.6 15,062 = 206.65 20835 = =
Toluene Scharlau 108-88-3 99.9 6.1
Dimethyl carbonate Acros 616-38-6 99.9 5.6
2-Propanol Rotipuran ~ 67-63-0 99.7 260
Methanol Merck 67-56-1 99.9 30
# Dortmund Data Bank [24].
Table 5
Results of the solid—liquid equilibrium data correlation by means of the NRTL model
System Agiy (Tmol ™) Agy (Jmol™) oy RMSD* (K)
Benzene (1) + diethoxymethane (2) 1004.0 —900.73 0.3089 0.2
Benzene (1) + 2,2-dimethoxybutane (2) —540.06 467.24 0.3034 0.3
Benzene (1) + 1,1-diethoxyethane (2) —1785.4 2126.5 0.3018 0.2
Cyclohexane (1) 4 diethoxymethane (2) 958.89 721.58 0.3008 0.3
Cyclohexane (1) + 2,2-dimethoxybutane (2) 335.83 52548 0.3017 1.1
Cyclohexane (1) 4 1,1-diethoxyethane (2) 392.03 860.34 0.3013 0.7

*RMSD = ‘/(I/H]Z" (Texp o= caIC):-



benzene + 2,2-dimethoxybutane

Mariana Teodorescu, Michael Wilken, Roland Wittig, Jiirgen Gmehling, Azeotropic and solid—liquid
equilibria data for several binaryorganic systems containing one acetal compound, Fluid Phase

Equilibria 204 (2003) 267-280
Table 3
Experimental solid—liquid equilibrium (SLE) data for the binary
dimethoxybutane and benzene 4 1,1-diethoxyethane

systems benzene 4 diethoxymethane, benzene + 2.2-

xF T(K) xf T(K) A T(K)

Benzene (1) + 2.,2-dimethoxybutane (2)

0.000 174.0 0.550 2445 0.807 266.1

0.268 211.7 0.598 248.8 0.843 268.2

0.305 217.1 0.649 2535 0.897 272.0

0.386 227.5 0.698 257.7 0.950 275.6

0.498 2393 0.749 261.7 1.000 279.0
Table 1
Suppliers, CAS number, purity, water content, heat of fusion (Ag.H), melting points (T4s), heat of transition (A H) and transition points (T,) for the chemicals
used
Compound Supplier CAS Purity ‘Water content AgH (Tmol™1) Tae (K) ApH (T mol~!) Ty (K)

number (% GC)  (massppm) DDB? DDB*
DDB*  Thiswork DDB®  This work
Benzene Scharlau 71-43-2 99.9 4.7 9.944 - 278.68  279.10 - -
Cyclohexane Scharlau 110-82-7 99.9 8.9 2,628 - 279.75  280.09 6740.7 185.95
2,2-Dimethoxybutane  Aldrich 3453-99-4  98.2 430 - 9.345 - 174.03 - -
1,1-Diethoxyethane Aldrich 105-57-7 99.7 278 - 10954 173.15  167.04 = =
Diethoxymethane Acros 462-95-3 99.9 3.6 15,062 - 206.65  208.35 - -
Toluene Scharlau 108-88-3 99.9 6.1
Dimethyl carbonate Acros 616-38-6 99.9 5.6
2-Propanol Rotipuran ~ 67-63-0 99.7 260
Methanol Merck 67-56-1 99.9 30
® Dortmund Data Bank [24].

Table 5
Results of the solid-liquid equilibrium data correlation by means of the NRTL model
System Agyy (Tmol ) Agy (Jmol™) ) RMSD® (K)
Benzene (1) + diethoxymethane (2) 1004.0 —900.73 0.3089 0.2
Benzene (1) + 2,2-dimethoxybutane (2) —540.06 467.24 0.3034 0.3
Benzene (1) + 1,1-diethoxyethane (2) —1785.4 2126.5 0.3018 0.2
Cyclohexane (1) + diethoxymethane (2) 958.89 721.58 0.3008 0.3
Cyclohexane (1) + 2,2-dimethoxybutane (2) 335.83 525.48 0.3017 1.1
Cyclohexane (1) + 1,1-diethoxyethane (2) 392.03 860.34 0.3013 0.7

*RMSD = \/umz,. (B— T}



benzene + 1,1-diethoxyethane

Mariana Teodorescu, Michael Wilken, Roland Wittig, Jiirgen Gmehling, Azeotropic and solid—liquid
equilibria data for several binaryorganic systems containing one acetal compound, Fluid Phase

Equilibria 204 (2003) 267-280
Table 3
Experimental solid—liquid equilibrium (SLE) data for the binary
dimethoxybutane and benzene 4 1,1-diethoxyethane

systems benzene 4 diethoxymethane, benzene + 2.2-

xF T(K) xf T(K) A T(K)

Benzene (1) + 1.1-diethoxyethane (2)

0.000 167.0 0.454 2342 0.753 261.6

0.209 199.7 0.500 238.3 0.797 264.6

0.259 208.4 0.549 243.7 0.847 268.3

0.305 2154 0.598 248.2 0.897 271.9

0.357 2224 0.648 82 0.945 275:3

0.409 228.6 0.698 2570 1.000 279.1
Table 1
Suppliers, CAS number, purity, water content, heat of fusion (Ag.H), melting points (T4s), heat of transition (A H) and transition points (T,) for the chemicals
used
Compound Supplier CAS Purity ‘Water content AgH (Tmol™1) Tae (K) ApH (T mol~!) Ty (K)

number (% GC)  (massppm) DDB? DDB*
DDB*  Thiswork DDB®  This work
Benzene Scharlau 71-43-2 99.9 4.7 9.944 - 278.68  279.10 - -
Cyclohexane Scharlau 110-82-7 99.9 8.9 2,628 - 279.75  280.09 6740.7 185.95
2,2-Dimethoxybutane  Aldrich 3453-99-4  98.2 430 - 9.345 - 174.03 - -
1,1-Diethoxyethane Aldrich 105-57-7 99.7 278 - 10954 173.15  167.04 = =
Diethoxymethane Acros 462-95-3 99.9 3.6 15,062 - 206.65  208.35 - -
Toluene Scharlau 108-88-3 99.9 6.1
Dimethyl carbonate Acros 616-38-6 99.9 5.6
2-Propanol Rotipuran ~ 67-63-0 99.7 260
Methanol Merck 67-56-1 99.9 30
® Dortmund Data Bank [24].

Table 5
Results of the solid-liquid equilibrium data correlation by means of the NRTL model
System Agyy (Tmol ) Agy (Jmol™) ) RMSD® (K)
Benzene (1) + diethoxymethane (2) 1004.0 —900.73 0.3089 0.2
Benzene (1) + 2,2-dimethoxybutane (2) —540.06 467.24 0.3034 0.3
Benzene (1) + 1,1-diethoxyethane (2) —1785.4 2126.5 0.3018 0.2
Cyclohexane (1) + diethoxymethane (2) 958.89 721.58 0.3008 0.3
Cyclohexane (1) + 2,2-dimethoxybutane (2) 335.83 525.48 0.3017 1.1
Cyclohexane (1) + 1,1-diethoxyethane (2) 392.03 860.34 0.3013 0.7

*RMSD = \/umz,. (B— T}



cyclohexane + diethoxymethane
Mariana Teodorescu, Michael Wilken, Roland Wittig, Jiirgen Gmehling, Azeotropic and solid—liquid
equilibria data for several binaryorganic systems containing one acetal compound, Fluid Phase
Equilibria 204 (2003) 267-280

Table 4

Experimental solid-liquid equilibria (SLE) data for the binary systems cyclohexane + diethoxymethane, cyclohexane + 2,2-
dimethoxybutane and cyclohexane + 1,1-diethoxyethane

X7 T(K) ke T(K) ke T(K)
Cyclohexane (1) + diethoxymethane (2)
0.000 208.4 0.374 200.4 0.750 231.8
0.052 207.0 0.419 199.4 0.798 239.2
0.105 205.7 0.500 198.2 0.845 247.5
0.151 204.9 0.547 206.0 0.899 257.8
0.206 203.8 0.597 211.2 0.948 268.4
0.255 203.1 0.649 217.5 1.000 280.1
0.305 202.3 0.699 2243
Table 1

Suppliers, CAS number, purity, water content, heat of fusion ( Ag,H), melting points (T,). heat of transition (A A) and transition points (T) for the chemicals
used

Compound Supplier CAS Purity Water content AgH (Tmol ™) Tt (K) AwH (Jmol™) Ty (K)

number (% GC)  (massppm) DDB* DDB*
DDB*® This work DDB®  This work

Benzene Scharlau 71-43-2 99.9 4.7 9.944 - 278.68 279.10 - -

Cyclohexane Scharlau 110-82-7 99.9 8.9 2,628 - 279.75  280.09 6740.7 185.95

2,2-Dimethoxybutane  Aldrich 3453-99-4  98.2 430 - 9345 - 174.03 - -

1,1-Diethoxyethane Aldrich 105-57-7 99.7 278 - 10,954 173.15 167.04 - -

Diethoxymethane Acros 462-95-3 99.9 3.6 15,062 = 206.65 20835 = =

Toluene Scharlau 108-88-3 99.9 6.1

Dimethyl carbonate Acros 616-38-6 99.9 5.6

2-Propanol Rotipuran ~ 67-63-0 99.7 260

Methanol Merck 67-56-1 99.9 30

# Dortmund Data Bank [24].

Table 5

Results of the solid—liquid equilibrium data correlation by means of the NRTL model

System Agi> (Tmol 1 Ags (Jmol™) w2 RMSD* (K)
Benzene (1) + diethoxymethane (2) 1004.0 —900.73 0.3089 0.2
Benzene (1) + 2,2-dimethoxybutane (2) —540.06 467.24 0.3034 0.3
Benzene (1) + 1,1-diethoxyethane (2) —1785.4 2126.5 0.3018 0.2
Cyeclohexane (1) + diethoxymethane (2) 958.89 721.58 0.3008 0.3
Cyclohexane (1) 4+ 2,2-dimethoxybutane (2) 335.83 525.48 0.3017 1.1
Cyclohexane (1) + 1,1-diethoxyethane (2) 392.03 860.34 0.3013 0.7

*RMSD = /(1/m) Y, (Tep — Tesi)’-



cyclohexane + 2,2-dimethoxybutane
Mariana Teodorescu, Michael Wilken, Roland Wittig, Jiirgen Gmehling, Azeotropic and solid—liquid
equilibria data for several binaryorganic systems containing one acetal compound, Fluid Phase

Equilibria 204 (2003) 267-280

Table 4

Experimental solid-liquid equilibria (SLE) data for the binary systems cyclohexane + diethoxymethane, cyclohexane + 2,2-
dimethoxybutane and cyclohexane + 1,1-diethoxyethane

x¥ T (K) ak T(K) X T(K)
Cyclohexane (1) + 2,2-dimethoxybutane (2)

0.000 174.0 0.694 218.7 0.947 268.8

0.549 193.9 0.748 228.2 1.000 280.1

0.597 201.6 0.799 238.1

0.650 210.8 0.858 250.0
Table 1
Suppliers, CAS number, purity, water content, heat of fusion (Ag.H), melting points (T4s), heat of transition (A H) and transition points (T,) for the chemicals
used
Compound Supplier CAS Purity ‘Water content AgH (Tmol™1) Tae (K) ApH (T mol~!) Ty (K)

number (% GC)  (massppm) DDB* DDB*
DDB* This work DDB®  This work
Benzene Scharlau 71-43-2 99.9 4.7 9.944 - 278.68  279.10 - -
Cyclohexane Scharlau 110-82-7 99.9 8.9 2,628 - 279.75  280.09 6740.7 185.95
2,2-Dimethoxybutane  Aldrich 3453-99-4  98.2 430 - 9.345 - 174.03 - -
1,1-Diethoxyethane Aldrich 105-57-7 99.7 278 - 10954 173.15  167.04 = =
Diethoxymethane Acros 462-95-3 99.9 3.6 15,062 - 206.65  208.35 - -
Toluene Scharlau 108-88-3 99.9 6.1
Dimethyl carbonate Acros 616-38-6 99.9 5.6
2-Propanol Rotipuran ~ 67-63-0 99.7 260
Methanol Merck 67-56-1 99.9 30
® Dortmund Data Bank [24].

Table 5

Results of the solid-liquid equilibrium data correlation by means of the NRTL model

System Agyy (Jmol ) Agy (Jmol ™) oy RMSD* (K)
Benzene (1) + diethoxymethane (2) 1004.0 —900.73 0.3089 0.2

Benzene (1) + 2,2-dimethoxybutane (2) —540.06 467.24 0.3034 03

Benzene (1) + 1,1-diethoxyethane (2) —1785.4 2126.5 0.3018 0.2
Cyclohexane (1) 4 diethoxymethane (2) 958.89 721.58 0.3008 0.3
Cyclohexane (1) + 2,2-dimethoxybutane (2) 335.83 525.48 0.3017 1.1
Cyclohexane (1) 4 1,1-diethoxyethane (2) 392.03 860.34 0.3013 0.7

*RMSD = ‘/(I/H]Z" (Texp o= caIC):-



cyclohexane + 1,1-diethoxyethane
Mariana Teodorescu, Michael Wilken, Roland Wittig, Jiirgen Gmehling, Azeotropic and solid—liquid
equilibria data for several binaryorganic systems containing one acetal compound, Fluid Phase

Equilibria 204 (2003) 267-280

Table 4

Experimental solid-liquid equilibria (SLE) data for the binary systems cyclohexane + diethoxymethane, cyclohexane + 2,2-
dimethoxybutane and cyclohexane + 1,1-diethoxyethane

x¥ T (K) ak T(K) X T(K)
Cyclohexane (1) 4+ 1,1-diethoxyethane (2)

0.000 167.0 0.702 221.8 0.895 256.4

0.549 197.9 0.752 229.3 0.948 268.8

0.598 2053 0.797 2373 1.000 280.0

0.650 213.7 0.848 247.1
Table 1
Suppliers, CAS number, purity, water content, heat of fusion (Ag.H), melting points (T4s), heat of transition (A H) and transition points (T,) for the chemicals
used
Compound Supplier CAS Purity ‘Water content AgH (Tmol™1) Tae (K) AmH(Jmolfl) Ty (K)

number (% GC)  (massppm) DDB* DDB*
DDB* This work DDB®  This work
Benzene Scharlau 71-43-2 99.9 4.7 9.944 - 278.68  279.10 - -
Cyclohexane Scharlau 110-82-7 99.9 8.9 2,628 - 279.75  280.09 6740.7 185.95
2,2-Dimethoxybutane  Aldrich 3453-99-4  98.2 430 - 9.345 - 174.03 - -
1,1-Diethoxyethane Aldrich 105-57-7 99.7 278 - 10954 173.15  167.04 = =
Diethoxymethane Acros 462-95-3 99.9 3.6 15,062 - 206.65  208.35 - -
Toluene Scharlau 108-88-3 99.9 6.1
Dimethyl carbonate Acros 616-38-6 99.9 5.6
2-Propanol Rotipuran ~ 67-63-0 99.7 260
Methanol Merck 67-56-1 99.9 30
® Dortmund Data Bank [24].

Table 5

Results of the solid-liquid equilibrium data correlation by means of the NRTL model

System Agyy (Jmol ) Agy (Jmol ™) oy RMSD* (K)
Benzene (1) + diethoxymethane (2) 1004.0 —900.73 0.3089 0.2

Benzene (1) + 2,2-dimethoxybutane (2) —540.06 467.24 0.3034 03

Benzene (1) + 1,1-diethoxyethane (2) —1785.4 2126.5 0.3018 0.2
Cyclohexane (1) 4 diethoxymethane (2) 958.89 721.58 0.3008 0.3
Cyclohexane (1) + 2,2-dimethoxybutane (2) 335.83 525.48 0.3017 1.1
Cyclohexane (1) 4 1,1-diethoxyethane (2) 392.03 860.34 0.3013 0.7

*RMSD = ‘/(I/H]Z" (Texp o= caIC):-



propanoic acid + acetic acid
P. Abrman, I. Malijevska, Solid—liquid equilibira in the acetic acid—propanoic acid andpropanoic acid—
trifluoroacetic acid systems, Fluid Phase Equilibria 166 (1999) 47-52.

Table 1
The propanoic acid (1)-acetic acid (2) system

The propanaic acid branch

T(K) 252.63 251.98 251.30 25044 24581 239.16 23790 236.86
X 1.000 0.9870 0.9733 0.9487 0.8565 0.7430 0.7231 0.7037
Y 1.000 1.000 0.999 1.008 1.015 1.016 1.017 1.021
s(y,) 0.004 0.005 0.005 0.006 0.006 0.008 0.008 0.008
The acetic acid branch

T(K) 289.69 289.49 289.16 286.43 286.33 284.20 282.71 277.50
Xy 0.000 0.0040 0.0084 0.0602 0.0552 0.0992 0.1222 0.1985
Y 1.000 1.000 0.999 1.007 1.001 1.011 1.012 1.012
s( ‘yl) 0.003 0.004 0.004 0.004 0.005 0.004 0.005 0.006
T(K) 275.96 267.15 260.45 254.59 246.95 238.13 235.09 232.25
1y 0.2209 0.3350 04111 0.4783 0.5500 0.6289 0.6566 0-1

¥, 1.013 1012 1.009 1.018 1.016 1.027 1.041

s(‘yl) 0.006 0.009 0.012 0.014 0.017 0.022 0.024

Literature data [7] of the molar enthalpies of fusion A, H* = 11720 J/mol for acetic acid and
A H* = 10660 J/mol for propanoic acid were used. The value A, H* = 8230 J/mol for trifluoro-
acetic acid was obtained by extrapolation of our experimental data. This value differs by about 14%



propanoic acid + trifluoroacetic acid

Table 2

The propanoic acid (1)-trifluoroacetic acid (2) system

The propanoic acid branch

T(K) 252.63 24794 23896 23809 226,62 22332 21400 20924 20245 197.26
x, 1.0000 09184 08061 0.7978 0.6998 0.6775 0.6209 05987 0.5759 0.5572
b7 1.000 0.989 0.933 0.925 0.815 0.779 0.678 0.623 0.541 0.485

s(y,) 0.004 0.005 0.007 0.007 0.010 0.011 0.013 0.014 0.014 0.014

The branch of the compound
T(K) 196.34 196.58 196.61 196.72 196.67 196.66 196.47 196.38 196.29 196.00 196.01
xy 0.5317 0.5185 0.5157 0.5021 0.4969 0.4962 0.4894 0.4830  0.4801 0.4663 0.4369

The trifluoroacetic acid branch

T(K) 20036 201.83 207.10 21155 21749 22543 22810 23516 23740 241.72 244.04
x, 0.4369 04313 0.4081 0.3898 0.3597 0.3107 0.2937 0.2456  0.2273 0.1914 0.1704
Y2 0.634 0.649 0.699 0.743 0.796 0.857 0.877 0.927 0.940 0.964 0.975
s(y,)  0.015 0.015 0.014 0.014 0.012 0.010 0.010 0.008 0.007 0.006 0.005

T(K) 24793 249.15 25033 25128 25108 25283 25272 254.13 25550 256.68 257.82

X, 0.1315  0.1195  0.1054 0.0907 00882 0.0719 00691 0.0512 0.0339 0.0166 0.000
¥s 0.990 0.996 0.998 0.996 0.993 0.998 0.996 0.997 0.999 0.999 1.000
s(y,)  0.005 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.003 0.003 0.003

Literature data [7] of the molar enthalpies of fusion A, H* = 11720 J/mol for acetic acid and
A H* = 10660 J/mol for propanoic acid were used. The value A, H* = 8230 J/mol for trifluoro-
acetic acid was obtained by extrapolation of our experimental data. This value differs by about 14%



N-methyl-2-pyrrolidinone + phenol
U. Domanska, J. tachwa, (Solid + liquid) phase equilibria and solid-compound formation in (N-
methyl-2-pyrrolidinone + phenol, or 3,5-dimethylphenol), Fluid Phase Equilibria 232 (2005) 214-218

Table 2
Expermmental. T equilibrium temperatures of (solid + liguid) equilibria for
{NMP (1) + phenol (2)} and {NMP (1} +3.5-dimethvilphenol (2)}

x K} x TK) x TiK)

Phenol
0.0000 314.85° 0.3718° 283.07° 0.7570 275.15
0.0857 304 52 04286 20341 0.7729 273.50
0.1102 20007 04842 297.57 0.7992 260.18
0.1291 204 80 0.5271 20825 0.8260 264.49
01423 200.82 0.5853 20658 0.8366 26045
01573 286.18 0.6175 20413 0.8700 258.16
01920 281.02 0.6287 20265 0.8082 254 54
0.2203 282.05 0.6544 200,75 09235 251.85
0.2444 28375 0.6709 287.75 09413 248.58
0.2708 285.57 0.7053 28410 0051358 246.57"
0.3022 286.85 0.7114 28245 0.0567 247.05
03274 286.94 0.7300 27088 0.0669 247 68
0.3540 286.84 0.7519 276.26 1.0000 240 68

Table 1

Temperature of fusion: literature, Ty ) and experimental, Tay. g
Compound Tauz1 (K), literature Tue 1 (K, this work
NMP 24073 [10] 24968

Phenol 314.06 [19] 314.85

3.5-Dimethylphenol 336.30 [20] 336.02




N-methyl-2-pyrrolidinone + 3,5-dimethylphenol

Table 2
Experimental. T equilibrium temperatures of (solid + liguid) equilibria for
{INMP (1) +phenol (2) } and {NMP (1} +3.3-dimethviphenol (2)}

x TK) x T(K) x] T(K)

3.3-Dimethyilphencl
0.0000 336.02° 0.4209 27013 0.7107 265.20
0.1171 327.16 0.4632 28297 0.7287 262.81
0.1732 316.62 0.4633 28275 0.7426 260.60
02134 306.61 04759 283.67 0.7621 257.82
0.2460 207.23 0.5020 284.55 0.7761 254.87
0.2839 284.00 0.5061 28441 0.7887 25143
0.2973 279.27 0.5269 284.14 0.8124 24721
0.3200 278.94 0.5711 282.09 0.8389 24212
0.3363 279.64 0.6029 279.09 0.8617 241.47
0.3540 279.54 0.6269 276.48 0.8862 24313
0.3789 27834 0.6468 27443 09148 24511
0.3837 278.05 0.6669 271.72 09330 246.20
0.4024° 275.76° 0.6821 260.96 0.9563 247.44
04136 277.60 0.6049 268.06 0.6468 27443
1.0000 240 68

Table 1

Temperature of fusion: literature, Ty 1 and experimental, Ta.
Compound Tau:1 (K, literature Tue 1 (K, this work
NMP 24073 [10] 24968

Phenol 314.06 [19] 314.85

3.5 Dimethylphenol 336.30 [20] 336.02




N-methyl-2-pyrrolidinone + dipropyl ether
U. Domanska, J. tachwa, (Solid + liquid) phase equilibria of binary mixtures containingN-methyl-2-
pyrrolidinone and ethers at atmospheric pressure, Fluid Phase Equilibria 227 (2005) 135-143

Table 2
Experimental solid-liquid equilibrivm temperatures, Ty, for {N-methyl-2-pyrrolidinone (1)~ ether (2)} mixtures; 1, expenimental activity coefficient of solute

x Tal (K) ¥ T ® x1 Tal (K) ¥ T (K)
Dipropy! ether

0.1105 229.58 5.797 164.12 0.6713 241.05 1.236 231.62
0.1453 231.94 4.654 173.03 0.7259 241.80 1.162 235.06
0.1845 23434 3.871 181.15 0.7772 242,80 1.109 238.11
0.2767 237.05 2743 155.76 0.8253 243.82 1.068 240.82
0.3613 238.32 2.161 205.97 0.8717 24495 1.036 243.31
0.4758 239.60 1.68% 217.02 0.9198 246.53 1.016 245.78
0.5472 240.01 1.482 222.84 1.0000 245.68 1.000 245 .68
0.6211 240.72 1.326 228.24

Table 1

Physical properties of pure compounds: molar volumes, V23%1% temperature of fusion literature, Ty, 1. and experimental, Tf?pl molar enthalpy of fusion,
A H1 . molar enthalpy of first-order phase transition, Ay /i1, heat capacity of fusion, Ag, C, 1

Compound Vs}s'li {em® mol—1) Tra1 (K) ?;’:‘_’1 (K) AgHy (K mol-T) ALHy (KTmol-1) Ay (Tmel-1K-1)

NMP 96.437 249.73% 249.68 11.04° 46.55¢

Dipropyl ether 137.62¢ 150.0°

Dibutyl ether 170.37¢ 178.0°

Dipentyl ether 203.26° 203.8¢

MTBE 119.90¢ 164.50"

MTAE 133.39¢

ETAE 152,74

1.4-Dioxane 85.724 284.104 285.08 12.85 18.88

THF 81.76° 164.76%

THP 97.99¢ 228¢

18-Crown-6 ether 220.27 31245 311.42 35.66™ 1.39= 3.00%
Table 5

Correlation of the solubility data (SLE) of {NMP (1) —ether (2)} by means of the Wilson. UNIQUAC ASM, NRTL 1 and NRTL 2 equations: values of
parameters and measures of deviations

Svetem Parameters
NMP+ Wilson UNIQUAC ASM NRTL 1* NRTL 2#
giz-gu gu-gn2 (Jmal ™) Auyz Auz (Jmol ™) Agpy Agy (Jmol ™) Agiy Agy (Jmol ™)
Dipropyl ether 10.90 365.33 194.97

713.9% 1408 48 923.47

* Calculated with the third non-randomness parameter, o =0.30.
¥ According to the Eq. (4) in the text

ODABRATI JEDAN MODEL



N-methyl-2-pyrrolidinone + dibutyl ether

U. Domanska, J. tachwa, (Solid + liquid) phase equilibria of binary mixtures containingN-methyl-2-

pyrrolidinone and ethers at atmospheric pressure, Fluid Phase Equilibria 227 (2005) 135-143

Table 2

Experimental solid-liquid equilibrium temperatures, Ty, for { N-methyl-2-pyrrolidinone (1) + ether (2) } mixtures; 1, experimental activity coefficient of solute
0 T (K) ¥ i ®) x Tat (K) ¥ &
Dibuty! ether

0.3051 225.72 1.520 159.44 0.6564 241.07 1.264 230.64
0.3306 228.36 1.884 202.52 0.6843 241.82 1.233 232.46
0.3691 230.75 1.783 206.80 0.7195 242.32 1.186 234.67
0.3569 232.42 1.723 208.67 0.7536 243.02 1.149 236.73
0.4313 233.85 1.638 213.01 0.7794 24347 1.122 238.23
0.4566 23533 1.599 215.33 0.8070 243.80 1.062 235.80
0.4838 236.75 1.559 217.70 0.8375 244.15 1.060 241.48
0.5063 237.27 1.507 219.58 0.8672 244,94 1.041 243.07
0.5254 238.20 1.482 221.13 0.8830 245.05 1.025 243.90
0.5397 238.45 1.451 222.25 09151 24575 1.004 245,55
0.5692 239.42 1.406 224.51 0.9452 247,03 1.000 247,05
0.6005 240.26 1.357 226,79 0.9786 248,34 1.000 248.66
0.6303 240.70 1.306 228.88 1.0000 249,68 1.000 245.68
Table 1

Physical properties of pure compounds: molar volumes, V23%1% temperature of fusion literature, Ty, 1. and experimental, Tf?pl molar enthalpy of fusion,
A H1 . molar enthalpy of first-order phase transition, Ay /i1, heat capacity of fusion, Ag, C, 1

Compound Vs}s'li {em® mol—1) Tra1 (K) ?;’:‘_’1 (K) AgHy (K mol-T) ALHy (KTmol-1) Ay (Tmel-1K-1)
NMP 96.437 249.73% 249.68 11.04° 46.55¢
Dipropyl ether 137.62¢ 150.0°

Dibutyl ether 170.37¢ 178.0°

Dipentyl ether 203.26° 203.8¢

MTBE 119.90¢ 164.50"

MTAE 133.39¢

ETAE 152,74

1.4-Dioxane 85.724 284.100 285.08 12.85 18.88
THF 31.767 164.76%

THP 97.99¢ 228¢

18-Crown-6 ether 220.27 31245 311.42 35.66™ 1.39= 3.00%

Table 5

Correlanon of the solubility data (SLE) of {NMP (1)~ ether (2)} by means of the Wilson. UNIQUAC ASM, NRTL 1 and NRTL 2 equations: values of

parameters and measures of deviations

System Parameters
NMP+ Wilson UNIQUAC ASM NRTL 1* NRTL 2*
g12-g11 g12-g22 (Jmol ™) Auyy Auyy (Jmel ™) Agyz Agx (Tmol™) Agiz Agar (Fmol ™)
Dubutyl ether 2258.25 4571.34 279395
1213.96 1029.65 1739.94

* Calculated with the third non-randomness parameter, o =0.30.
¥ According to the Eq. (4) in the text

ODABRATI JEDAN MODEL



N-methyl-2-pyrrolidinone + dipentyl ether
U. Domanska, J. tachwa, (Solid + liquid) phase equilibria of binary mixtures containingN-methyl-2-
pyrrolidinone and ethers at atmospheric pressure, Fluid Phase Equilibria 227 (2005) 135-143

Table 2
Experimental solid-liquid equilibrium temperatures, Ty, for { N-methyl-2-pyrrolidinone (1) + ether (2) } mixtures; 1, experimental activity coefficient of solute

xn T (K) ¥ Ti® x Ta (K) ¥ &
Dipentyl ether

0.1413 238,75 5.580 172.10 0.622 246.85 1511 22836
0.1980 241.35 4.217 183.62 0.6698 246.95 1.408 231,52
0.2387 242.85 3.615 150.31 0.6927 247.05 1.365 232.99
0.2840 243.67 3.093 156.74 0.7380 247.20 1.285 235.80
0.3391 244.58 2.643 203.50 0.7907 247.33 1.203 238.88
0.3781 245.20 2,402 207.75 0.8457 247,50 1.129 241,93
0.4097 245.60 2.236 210.94 0.8720 247,49 1.064 243.33
0.4690 246.05 1.972 216.42 0.9286 247.62 1.030 246.22
0.4657 246.15 1.870 218.71 0.9598 247,90 1.003 247,76
0.5233 246.35 1.778 220.96 0.9856 248.36 1.000 245,00
0.5651 246.55 1.655 224.20 1.0000 249.68 1.000 245.68
0.5941 246.70 1.579 226.33

Table 1

Physical properties of pure compounds: molar volumes, V231, temperature of fusion literature. Tus 1. and expenimental, T;f1= molar enthalpy of fusion,
Ag, Hy. molar enthalpy of first-order phase transition, Ay H . heat capacity of fusion, Ag, Cp)

Compound V29513 (em® mol 1) T (K) o5 (X) Ag Hy (KT mel™1) A Hy (kTmel™1) Az Cpp (Tmol P K1)

NMP 96.432 249.73b 249.68 11.04¢ 46.55¢

Dipropyl ether 137.624 150.0°

Dibutyl ether 170.374 178.0°

Dipentyl ether 203.26° 203.8°

MTBE 119.90¢ 164.508

MTAE 133.39¢

ETAE 152.74

1.4-Dioxane 85.724 284,100 285.08 12.85 18.88

THF 81.76° 164.76%

THP 97.59¢ 228¢

18-Crown-6 ether 22027 312.45™ 311.42 35.66™ 1.39™ 3.00™
Table 5

Correlation of the solubility data (SLE) of {WMP (1) —ether (2)} by means of the Wilson. UNIQUAC ASM, NRTL 1 and NRTL 2 equations: values of
parameters and measures of deviations

System Parameters
NMP+ Wilson UNIQUAC ASM NRTL 1* NRTL 2*
gu-gn gn-gn (Jmol™) Auyy Augy (Tmol ™) Agiz Agn (Fmol ™) Agy Agrp (Tmol ™)
Dipentyl ether —133.51 218.81 —434.70

1097.1% 05411 1410.81

* Calculated with the third non-randomness parameter, o =0.30.
¥ According to the Eq. (4) in the text

ODABRATI JEDAN MODEL



N-methyl-2-pyrrolidinone + methyl 1,1-dimethylethyl ether
U. Domanska, J. tachwa, (Solid + liquid) phase equilibria of binary mixtures containingN-methyl-2-
pyrrolidinone and ethers at atmospheric pressure, Fluid Phase Equilibria 227 (2005) 135-143

Table 2
Experimental solid-liquid equilibrium temperatures, Ty, for { N-methyl-2-pyrrolidinone (1) + ether (2) } mixtures; 1, experimental activity coefficient of solute

x T (K) ¥ T ® x Tal () ¥ T ®
Methyl 1,1-dimethyletyl ether

0.1589 3.304 176.03 0.5874 23717 1.296 225.85
0.1706 3.217 178.45 0.6588 238.55 1.191 230.80
0.2136 2.750 186.31 0.7300 240.37 1.119 23531
0.2433 2.506 191.01 07771 241.61 1.081 238.10
0.2800 2.265 196.20 0.8379 24325 1.039 241.51
0.3244 2,011 201.79 0.8932 244,57 1.003 244,43
0.3863 1.752 208.60 0.9533 246.70 1.001 247.44
0.4481 1.568 214.56 1.0000 249.68 1.000 249.68

0.5307 1.392 221.55
Table 1

Physical properties of pure compounds: molar volumes, V¥, temperature of fusion literature. T 1. and expenimental, 7::2'_}1= molar enthalpy of fusion,
Ag, Hy. molar enthalpy of first-order phase transition, Ay H . heat capacity of fusion, Ag, Cp)

Compound st-lf (em® mol—1) Te 1 (K) T:;E’l (XK) Age Hy (kT mol=1) AH) (kImol™1) Ag Gy (Tmol-1K-1)

NMP 96.437 249.73b 24968 11.04° 46.55°

Dipropyl ether 137.624 150.0°%

Dibutyl ether 170.374 178.0°

Dipentyl ether 203.26° 203.8*

MTBE 119.90¢ 164.50%

MTAE 133.39¢

ETAE 152.74

1,4-Dioxane 835.724 284,100 285.08 12.8% 18.88

THF 81.76° 164.765

THP 97.59¢ 228¢

18-Crown-6 ether 220.27 31245 311.42 35.66™ 1.39= 3.00%
Table 5

Correlation of the solubility data (SLE) of {WMP (1) —ether (2)} by means of the Wilson. UNIQUAC ASM, NRTL 1 and NRTL 2 equations: values of
parameters and measures of deviations

Svstem Parameters
NMP+ Wilson UNIQUAC ASM NRIL 1* NRTL 2*
gu-gn gn-gn (Jmol™) Auyy Augy (Tmol ™) Agiz Agn (Fmol ™) Agy Agrp (Tmol ™)
Methyl 1,1-dimethylethyl ether 1197.31 2295.50 1597.01

—597.43 —956.25

* Calculated with the third non-randomness parameter, o =0.30.
* According to the Eq. (4) in the text

ODABRATI JEDAN MODEL



N-methyl-2-pyrrolidinone + methyl 1,1-dimethylpropylether
U. Domanska, J. tachwa, (Solid + liquid) phase equilibria of binary mixtures containingN-methyl-2-
pyrrolidinone and ethers at atmospheric pressure, Fluid Phase Equilibria 227 (2005) 135-143

Table 2
Experimental solid-liquid equilibrium temperatures, Ty, for { N-methyl-2-pyrrolidinone (1) + ether (2) } mixtures; 1, experimental activity coefficient of solute

xn T (K) ¥ Ti® x Ta (K) ¥ T ®
Methyl 1.1-dimethvlpropy] ether

0.1089 219.63 4.654 163.66 0.4328 235.50 1.694 213.15
0.1100 22046 4.699 163.99 0.4851 236.42 1.543 217.82
0.1279 222.61 4.256 168.82 0.5462 237.50 1.404 222.76
0.1510 225.05 3.818 174.31 0.5803 238.33 1.346 225.33
0.1827 227.30 3326 180.82 0.6344 239.18 1.255 229.16
0.2133 228.83 2951 186.27 0.6883 240.38 1.188 232.71
0.2455 230.08 2.640 191.33 0.7445 241.17 1.117 236.18
0.2737 231.1% 2.42% 195.36 0.7551 241.58 1.111 236.82
0.3058 232.22 2.225 199.53 0.8308 243.20 1.047 241.12
0.3451 23341 2.026 204.18 0.9165 24575 1.003 245.62
0.3927 234.7% 1.837 209.26 1.0000 249.68 1.000 249.68
Table 1

Physical properties of pure compounds: molar volumes, V¥, temperature of fusion literature. T 1. and expenimental, 7::2'_}1= molar enthalpy of fusion,
Ag, Hy. molar enthalpy of first-order phase transition, Ay H . heat capacity of fusion, Ag, Cp)

Compound st-lf (em® mol—1) Te 1 (K) T:;E’l (XK) Age Hy (kT mol=1) AH) (kImol™1) Ag Gy (Tmol-1K-1)

NMP 96.437 249.73b 24968 11.04° 46.55°

Dipropyl ether 137.624 150.0°%

Dibutyl ether 170.374 178.0°

Dipentyl ether 203.26° 203.8*

MTBE 119.90¢ 164.50%

MTAE 133.39¢

ETAE 152.74

1,4-Dioxane 835.724 284,100 285.08 12.8% 18.88

THF 81.76° 164.765

THP 97.59¢ 228¢

18-Crown-6 ether 220.27 31245 311.42 35.66™ 1.39= 3.00%
Table 5

Correlation of the solubility data (SLE) of {WMP (1) —ether (2)} by means of the Wilson. UNIQUAC ASM, NRTL 1 and NRTL 2 equations: values of
parameters and measures of deviations

Svstem Parameters
NMP+ Wilson UNIQUAC ASM NRTL 1* NRTL 2°
gu-gu gn-gn Jmel ™) Auyz Augy (Jmol ™) Agiz Agn (Tmel ™) Agiz Aga (Tmel ™)
Methyl 1,1-dimethylpropyl ether 1048.535 2177.99 1404.12

452.97 238,86 774.90

* Calculated with the third non-randomness parameter, o =0.30.
¥ According to the Eq. (4) in the text

ODABRATI JEDAN MODEL



N-methyl-2-pyrrolidinone + ethyl 1,1-dimethylpropyl ether
U. Domanska, J. tachwa, (Solid + liquid) phase equilibria of binary mixtures containingN-methyl-2-
pyrrolidinone and ethers at atmospheric pressure, Fluid Phase Equilibria 227 (2005) 135-143

Table 2
Experimental solid-liquid equilibrium temperatures, Ty, for { N-methyl-2-pyrrolidinone (1) + ether (2) } mixtures; 1, experimental activity coefficient of solute

xn T (K) ¥ Ti® x Ta (K) ¥ T ®
Ethyl 1,1-dimethylpropvl ether

0.1010 227.15 5.956 161.29 0.6585 241.95 1.211 233.36
0.1432 231.16 4.639 172.54 0.7237 242,10 1.173 234.93
0.2030 234.13 3.501 184.51 0.7517 242.33 1.135 236.61
0.2518 235.36 2.902 192.27 0.7828 242,72 1.099 238.43
0.3058 236.56 2457 199.50 0.8132 242,97 1.064 240015
0.3479 237.21 2.190 204.49 0.8495 243.78 1.037 242.13
0.4273 238.55 1.837 21264 0.8855 24462 1.013 24403
0.4751 239.44 1.685 216.96 0.9295 246.21 1.002 246.27
0.5472 24042 1.495 222.84 0.9543 246.77 1.001 24745
0.6201 241.16 1.341 228.17 0.9751 247.86 1.000 248.50
0.6636 241.64 1.266 231.11 1.0000 245.68 1.000 24568
Table 1

Physical properties of pure compounds: molar volumes, V¥, temperature of fusion literature. T 1. and expenimental, 7:1’:‘_71= molar enthalpy of fusion,
Ag, Hy. molar enthalpy of first-order phase transition, Ay H . heat capacity of fusion, Ag, Cp)

Compound st-lf (em® mol—1) Te 1 (K) T:;E’l (XK) Age Hy (kT mol=1) AH) (kImol™1) Ag Gy (Tmol-1K-1)

NMP 96.437 249.73b 24968 11.04° 46.55°

Dipropyl ether 137.624 150.0°%

Dibutyl ether 170.374 178.0°

Dipentyl ether 203.26° 203.8*

MTBE 119.90¢ 164.50%

MTAE 133.39¢

ETAE 152.74

1,4-Dioxane 835.724 284,100 285.08 12.8% 18.88

THF 81.76° 164.765

THP 97.59¢ 228¢

18-Crown-6 ether 220.27 31245 311.42 35.66™ 1.39= 3.00%
Table 5

Correlation of the solubility data (SLE) of {WMP (1) —ether (2)} by means of the Wilson. UNIQUAC ASM, NRTL 1 and NRTL 2 equations: values of
parameters and measures of deviations

Svstem Parameters
NMP+ Wilson UNIQUAC ASM NRIL 1* NRTL 27
gu-gn gn-gn (Jmol™) Aupy Auy (Jmol ™) Agiz Agn (Fmol ™) Agiz Agy (Jmol ™)
Ethyl 1,1-dimethylpropyl ether —133.52 —31.23 —388.91

791.50 1450.20 1063 .46

* Calculated with the third non-randomness parameter, o =0.30.
* According to the Eq. (4) in the text

ODABRATI JEDAN MODEL



N-methyl-2-pyrrolidinone + tetrahydrofuran
U. Domanska, J. tachwa, (Solid + liquid) phase equilibria of binary mixtures containingN-methyl-2-
pyrrolidinone and ethers at atmospheric pressure, Fluid Phase Equilibria 227 (2005) 135-143

Table 2
Experimental solid-liquid equilibrium temperatures, Ty, for { N-methyl-2-pyrrolidinone (1) + ether (2) } mixtures; 1, experimental activity coefficient of solute

x Ta1 (K) ¥ T8 (®) xn Tal (X) ¥ E®
THF

0.1833 203.80 1.863 180.92 0.5217 228.25 1.191 220.84
0.2115 206.45 1.730 185.96 0.5682 23047 1.151 22443
0.2339 208.99 1.668 189.58 0.5957 231.35 1.120 22645
0.2592 211.20 1.591 193.33 0.6228 23283 1.108 22836
0.2832 213.07 1.525 196.63 0.6543 234.03 1.084 230.50
0.3059 215.05 1.483 159,54 0.6843 235,78 1.078 23246
0.3272 216.49 1.436 202.12 0.7166 237.20 1.063 23449
0.3468 217.83 1.400 204,36 0.7592 23545 1,055 237.06
0.3762 219.33 1.344 207.55 0.7883 240.73 1.045 238.74
0.3520 220.83 1.331 20918 0.8101 241.54 1.044 239.98
0.4350 223.05 1.264 213.36 0.8652 24461 1.036 24297
0.4635 212486 1.238 215,94 0.9257 246.69 1.013 246.08
0.4982 126.94 1.210 218.91 1.0000 249,568 1.000 249.568
Table 1

Physical properties of pure compounds: molar volumes, V23%1% temperature of fusion literature, Ty, 1. and experimental, Tf?pl molar enthalpy of fusion,
A H1 . molar enthalpy of first-order phase transition, Ay, heat capacity of fusion, Ag, C, 1

Compound ngs.li {(cm® mol—1) T (K) ?::5 (X AgHy (KT mol—1) A Hy (kKTmol—1) AgCpy (Tmol-1K-1)

NMP 96.437 249.73% 249.68 11.04° 46.55¢

Dipropyl ether 137.62¢ 150.0°

Dibutyl ether 170.374 178.0°

Dipentyl ether 203.26° 203.8°

MTBE 119.90¢ 164.50%

MTAE 133.39¢

ETAE 152,74

1,4-Dioxane 85.724 284,100 285.08 12.85 18.88

THF 81.76° 164.76%

THP 97.99¢ 228¢

18-Crown-6 ether 22027 312.45™ 311.42 35.66™ 1.39™ 3.00™
Table 5

Correlanon of the solubility data (SLE) of {NMP (1)~ ether (2)} by means of the Wilson. UNIQUAC ASM, NRTL 1 and NRTL 2 equations: values of
parameters and measures of deviations

Svyatem Parameters
NMP+ Wilson UNIQUAC ASM NRTL 1* NRTL 27
g12-g11 g12-g22 (Jmol ™) Auyy Auyy (Jmel ™) Agyz Agx (Tmol™) Agiz Agar (Fmol ™)
Tetrahydrofuran 990.11 —570.36 —116.64 —627.55
788.58 674.52 136.42 698.05

* Calculated with the third non-randomness parameter, o =0.30.
* According to the Eq. (4) in the text
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N-methyl-2-pyrrolidinone + tetrahydropyran

U. Domanska, J. tachwa, (Solid + liquid) phase equilibria of binary mixtures containingN-methyl-2-

pyrrolidinone and ethers at atmospheric pressure, Fluid Phase Equilibria 227 (2005) 135-143

Table 2

Experimental solid-liquid equilibrium temperatures, Ty, for { N-methyl-2-pyrrolidinone (1) + ether (2) } mixtures; 1, experimental activity coefficient of solute
n Ta1 (K) ¥ ni® x1 Ta1 (K) ¥ T ®)
THP

0.1445 211.13 2.848 172.84 0.5301 232,39 1.28% 221.50
0.1592 21232 2.696 176.09 0.5652 233.85 1.244 224.20
0.1755 214.69 2.556 179.45 0.5510 234.61 1.216 21611
0.18%81 21611 2.461 182.01 0.6249 23581 1.181 228.50
0.2077 217.79 2335 185.31 0.6449 23643 1.161 22987
0.2348 220.10 2.183 189.71 0.6712 237.42 1.140 231.61
0.2516 220.97 2.080 152.24 0.6576 238.29 1.11% 23330
0.2805 22235 1.928 196.27 0.7391 239.60 1.087 235.86
0.3065 223.30 1.824 159.66 0.7653 240,50 1.071 23742
0.3273 224.50 1.73% 202.13 0.7811 241.48 1.059 23851
0.3487 22528 1.662 204,58 0.8142 24267 1.056 240.20
0.3751 22621 1.580 20743 0.8447 243.70 1.041 241.38
0.398% 226.99 1.512 209.88 0.8742 24482 1.030 243.44
0.4203 227.80 1.463 211.97 0.8594 24582 1.026 24475
0.4446 228.85 1417 21424 0.9203 246.74 1.020 24581
0.4703 230.07 1378 216.54 0.9528 24781 1.011 247.42
0.4946 231.08 13241 218,61 1.0000 245,68 1.000 24968
Table 1

Physical properties of pure compounds: molar volumes, V¥, temperature of fusion literature. T 1. and expenimental, Tf?fk molar enthalpy of fusion,

Ag, Hy. molar enthalpy of first-order phase transition, Ay H . heat capacity of fusion, Ag, Cp)

Compound st-li (em® mol—1) Te 1 (K) T:;E’l (XK) Age Hy (kT mol=1) AH) (kImol™1) Ag Gy (Tmol-1K-1)
NMP 96.437 249.73b 24968 11.04° 46.55°
Dipropyl ether 137.624 150.0°%

Dibutyl ether 170.374 178.0°

Dipentyl ether 203.26° 203.8*

MTBE 119.90¢ 164.50%

MTAE 133.39¢

ETAE 152.74

1,4-Dioxane 835.724 284,100 285.08 12.8% 18.88
THF 81.76° 164.765

THP 97.59¢ 228¢

18-Crown-6 ether 220.27 31245 311.42 35.66™ 1.39= 3.00%

Table 5

Correlation of the solubility data (SLE) of {WMP (1) —ether (2)} by means of the Wilson. UNIQUAC ASM, NRTL 1 and NRTL 2 equations: values of

parameters and measures of deviations

Svstem

NMP+

Tetrahvdropyran

Parameters

Wilson UNIQUAC ASM NRIL 1* NRTL 2*

gu-gn gn-gn (Jmol™) Auyy Augy (Tmol ™) Agiz Agn (Fmol ™) Agy Agrp (Tmol ™)
2168.70 2075.53 344554 247042

993.70 —1123.78 —1714.42 —1556.24

* Calculated with the third non-randomness parameter, o =0.30.

¥ According to the Eq. (4) in the text
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N-methyl-2-pyrrolidinone + 1,4-dioxane

U. Domanska, J. tachwa, (Solid + liquid) phase equilibria of binary mixtures containingN-methyl-2-

pyrrolidinone and ethers at atmospheric pressure, Fluid Phase Equilibria 227 (2005) 135-143

Table 3

Experimental solid-liquid equalibrium temperatures, Ty, for {N-methyl-2-pyrrolidinone (1) + 1.4-dioxane (2)* } mixtures; ;. experimental activity coefficient
of solute; « and P designate two different crystallographic phases

x) Tar (K) Taz (K) 12? T8 (K) X Tz (K) ¥.* T8 (K)
1.0000 249.68 0.4472 262,79 1.151 25641
09457 247.55 0.4307 263.84 1.143 257.73%
0.9265 24687 0.4149 265.08 1.143 25895
0.8505 24517 0.4138 26482 1.134 25504
0.8557 243351 0.3986 265.76 1.128 260.20
08544 243,56 0.3826 266.51 1.116 261.40
0.8275 24212 0.3811 267.08 1.127 261.51
0.8202 241.53 0.3633 267.60 1.107 262.82
0.8069 241.02 0.3524 268.49 1.109 263.60
0.7839 239.98 0.3444 268.52 1.096 26417
0.7818 24015 0.3306 269.47 1.095 265.14
0.7501 238.95 0.3266 26942 1.088 26542
0.7387 1.358 225.32 0.3038 27049 1.076 267.00
0.7284 1.367 227.72 0.2504 271.31 1.073 26790
0.7030 1.334 231.03 0.2784 271.69 1.064 268.70
0.6610 1.278% 236.08 2540 272.97 1.056 270.30
0.6474 1.263 237.62 0.2524 27295 1.054 27040
0.6344 1.258 239.06 0.2245 27427 1.043 272.19
0.6022 1.239 242,44 0.2060 27538 1.042 27335
0.5695 1.216 245.68 0.2019 275.46 1.038 273.59
0.5482 1.204 247.6% 01734 276.83 1.030 27534
0.5241 1.192 249.90 0.1451 278.33 1.026 277.02
0.4987 1.177 252.13 0.1000 280.50 1.017 279.62
0.4673 1.159 254.78 0.0439 28342 1.013 282.73
0.4582 1.162 255.52 0.0000 285.08 1.000 285.08

# The Greek subscript o indicate the tvpe of solid crystallographic phase of NMP or ether.

© Calculated by The Wilson equation.

Table 1

Physical properties of pure compounds: molar volumes, V231, temperature of fusion literature. Tus 1. and expenimental, T;:_:Pp molar enthalpy of fusion,

Ag, Hy. molar enthalpy of first-order phase transition, Ay H . heat capacity of fusion, Ag, Cp)

Compound V29513 (em® mol 1) T (K) T:;‘:l (K) Ag Hy (KT mel™1) A Hy (kTmel™1) Az Cpp (Tmol P K1)
NMP 96.432 249.73b 249.68 11.04¢ 46.55¢
Dipropyl ether 137.624 150.0°

Dibutyl ether 170.374 178.0°

Dipentyl ether 203.26° 203.8°

MTBE 119.90¢ 164.508

MTAE 133.39¢

ETAE 152.74

1.4-Dioxane 85.724 284,100 2 12.85 18.88
THF 81.76° 164.76%

THP 97.59¢ 228¢

18-Crown-6 ether 22027 312.45™ 311.42 35.66™ 1.39™ 3.00™

Table 5

Correlation of the solubility data (SLE) of {WMP (1) —ether (2)} by means of the Wilson. UNIQUAC ASM, NRTL 1 and NRTL 2 equations: values of
parameters and measures of deviations

System

NMP+

1.4-Dioxane

Parameters

Wilson

gu-gn gn-gn (Jmol™)
1727.07

—121.34

ODABRATI JEDAN MODEL

UNIQUAC ASM
Aupz Augy (Tmol ™)

1190.25
—1001.%0

NRTL 1?

Agiz Agy (Tmel™)

1788.09
—1773.65

NRTL 2°
Agiz Agy (Jmol ™)

1145.59
—1066.80



N-methyl-2-pyrrolidinone + tetrahydropyran, 18-crown-6
U. Domanska, J. tachwa, (Solid + liquid) phase equilibria of binary mixtures containingN-methyl-2-

pyrrolidinone and ethers at atmospheric pressure, Fluid Phase Equilibria 227 (2005) 135-143

Table 4

Experimental solid-liquid equilibrivm temperatures, T, for {N-methyl-2-pyrrolidinone (1)~ 18-crown-6 ether (2} mixtures; ., experimental activity

coefficient of scﬂule; o and |$ d:signate two different cr}'stal]ographic phases

x) Ta1 (K) Tz (K) ¥ e (K) x Tpz (K) T (K) ¥ T o (RO
1.0000 24968 0.8354 276.12 0.978 276.50
0.9932 24839 0.8113  278.50 0.979 278.87
0.9893 24855 0.7551 28314 0.980 283.51
0.9794 247.1% 0.7117  286.25 0.987 285.48
0.9715 246.17 0.3609 296.11 1.087 28447
0.9691 246.65 0.5317 297.25 1.080 29573
10,9435 252.70 0642 259.23 0.4631 28574 1.067 298.44
0.9402 255.20 0.721 260.09 0.4163 30145 1.068 300.12
0.9358 257.86 0.803 261.18 0.3304 303.51 1.028 30292
0.9280 260.68 0.862 16297 0.3232 303.95 1.038 303.13
0.9204 263.00 0.507 264.52 0.2%41 30540 1.064 304,08
0.9022 266.40 0.915 267.82 0.2051 308.05 L.066 306.64
0.8805 270.02 0.937 271.10 0.1350 309.95 1.067 308.51
0.8620 273.63 1.008 27345 0.0000 311.76 1.000 311.76
0.8545 273.75 0.563 27439

* The Greek subscrnipts az and B2 indicate the type of solid crvstallographic phase of the 18-crown-6 ether.

® Caleulated by The Wilson equation.

Table 1

Physical properties of pure compounds: molar volumes, V¥, temperature of fusion literature. T 1. and expenimental, Tf?ﬂ: molar enthalpy of fusion,
Ag, Hy. molar enthalpy of first-order phase transition, Ay H . heat capacity of fusion, Ag, Cp)

Compound V;:?E-li (em® mol—1) Te 1 (K) sz‘_’] (XK) Age Hy (kT mol=1) AH) (kImol™1) Ag Gy (Tmol-1K-1)
NMP 96.437 249.73b 24968 11.04° 46.55°
Dipropyl ether 137.624 150.0°%

Dibutyl ether 170.374 178.0°

Dipentyl ether 203.26° 203.8*

MTBE 119.90¢ 164.50%

MTAE 133.39¢

ETAE 152.74

1,4-Dioxane 835.724 284,100 285.08 12.8% 18.88
THF 81.76° 164.765

THP 97.59¢ 228¢

18-Crown-6 ether 220.27 31245 311.42 35.66™ 3.00%

Table 5

Correlation of the solubility data (SLE) of {WMP (1) —ether (2)} by means of the Wilson. UNIQUAC ASM, NRTL 1 and NRTL 2 equations: values of
parameters and measures of deviations

Svstem Parameters
NMP+ Wilson UNIQUAC ASM NRIL 1* NRTL 2*
gu-gn gn-gn (Jmol™) Auyy Augy (Tmol ™) Agiz Agy (Tmel™) Agiz Agy (Jmol ™)
18-Crown-6 797783 1918.97 1952.99
—4233.74 1593.43 —1333.26 —1834.36
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acenaphthene + o-dichlorobenzene
Dongwei Wei, Lishuo Wang, Fengchun Yan, Chao Zhang, Solid-liquid equilibria of acenaphthene
witho-,m-, or p-dichlorobenzene, Fluid Phase Equilibria 291 (2010) 66—70

Table 2

Experimental (solid +liquid) phase equilibrium temperatures T, for the system
{acenaphthene {1)+o0-dichlorobenzene(2)}; x; and Tr denote the mole fraction of
acenaphthene and the eutectic temperature, respectively.

X T (K) T(K)
1.0000 366.35
0.9673 254.95 364.75
0.9180 25495 362.15
0.8647 25495 350.15
0.8154 25495 356.25
0.7675 25495 353.25
0.7052 254.95 349.45
0.6700 25495 346.95
0.5932 25495 341.65
0.5476 25495 337.85
0.5026 25495 334,55
0.4554 25495 330.25
0.4136 25405 326.25
03768 25495 32255
0.3258 25495 316.75
0.2658 25495 309.65
0.2192 25405 303.05
0.1605 254.95 202,85
0.1185 25495 283.45
0.0800 25495 272.15
0.0000 25585
Table 1
Physical properties of pure compounds: melting temperature, Tg,: molar enthalpy of fusion, AHp,: molar volume, v; and solubility parameter, 4.
Compounds Tiw (K) AgH(kJmol 1) v(cm*mol ¢ & (Jem-1)12b
This work Liverature® This work Literature®
Acenaphthene 16635 I66.6¢ 2148 21.86" 149.80¢ 18.93¢
366.56° 21.540¢
366.5¢ 21.476=
36635 21.462¢
366.3%
o-Dichlorobenzene 25585 256.15 13.094 12.40 11257 205
m-Dichlorobenzene 248.25 24835 12510 12.60 114.10 20.0
p-Dichlorobenzene 326.15 326.24 18.082 18.19 11784 19.8
Table 5

Values of the root-mean-square deviations () and of the absolute mean devia-
tions {A) obtained using Scatchard-Hildebrand regular-solution model. n and 1,3
are the number of experimental points and the adjustable binary parameter for
Scatchard-Hildebrand model, respectively.

System n haz o A

Acenaphthene (1)+0-dichlorobenzene (2} 21 0001343 019 014
Acenaphthene ( 1)+ m-dichlorobenzene (2) 23 0005425 049 030
Acenaphthene (1)+p-dichlorobenzene (2) 22 _0.01578 0.72 045




acenaphthene + m-dichlorobenzene
Dongwei Wei, Lishuo Wang, Fengchun Yan, Chao Zhang, Solid-liquid equilibria of acenaphthene

witho-,m-, or p-dichlorobenzene, Fluid Phase Equilibria 291 (2010) 66—70

Table 3

Experimental (solid +liquid) phase equilibrivm temperatures T, for the system
{acenaphthene (1) + m-dichlorobenzene(2)}; %, and Ty denote the mole fraction of
acenaphthene and the eutectic temperature, respectively.

X Te (K) T(K)
1.0000 366.35
09675 246.15 364.55
09182 246.15 361.75
0.8773 246.15 359,55
0.8403 246.15 35725
0.8076 246.15 35535
0.7725 246.15 352.85
0.7403 246.15 350.85
0.7060 246.15 34855
0.6563 246.15 345.15
0.6129 246.15 341.65
0.5593 246.15 337.15
0.5072 246.15 332,65
0.4588 246.15 32795
0.4067 246.15 323.05
03413 246.15 315.65
0.3038 246.15 311.65
0.2638 246.15 305.25
0.2193 246.15 298.55
0.1500 246.15 286.15
0.1168 246.15 27595
0.0691 246.15 260.05
0.0000 24825
Table 1
Physical properties of pure compounds: melting temperature, Tg,; molar enthalpy of fusion, AHp,: molar volume, v; and solubility parameter, 4.
Compounds Tiws (K) AgH (k) mol-1) v(cm*mol ¢ & (Jem- 31z
This work Liverature® This work Literature®
Acenaphthene 36635 366.6¢ 21.48 21.864 149.80° 18.93¢
366.56¢ 21.540¢
366.5¢ 21476
36635 21.462¢
366.3%
o-Dichlorobenzene 255.85 256.15 13.004 12.40 11257 20.5
m-Dichlorobenzene 24825 24835 12510 12.60 11410 200
p-Dichlorobenzene 326.15 326.24 18.082 18.19 11784 198
Table 5

Values of the root-mean-square deviations () and of the absolute mean devia-
tions {A) obtained using Scatchard-Hildebrand regular-solution model. n and 1,3
are the number of experimental points and the adjustable binary parameter for
Scatchard-Hildebrand model, respectively.

System n haz o A

Acenaphthene (1)+0-dichlorobenzene (2} 21 0001343 019 014
Acenaphthene ( 1)+ m-dichlorobenzene (2) 23 0005425 049 030
Acenaphthene (1)+p-dichlorobenzene (2) 22 _0.01578 0.72 045




acenaphthene + p-dichlorobenzene
Dongwei Wei, Lishuo Wang, Fengchun Yan, Chao Zhang, Solid-liquid equilibria of acenaphthene
witho-,m-, or p-dichlorobenzene, Fluid Phase Equilibria 291 (2010) 66—70

Table 4

Experimental (solid+liquid) phase equilibrium temperatures T, for the system

{acenaphthene {1)+p-dichlorobenzene(2)}; 21 and Tr denote the mole fraction of
acenaphthene and the eutectic temperature, respectively.

X Te(K) T(K)
1.0000 366.35
0.9520 307.75 363.55
0.8881 307.75 350.75
0.8602 307.75 357.85
0.8180 307.75 355.15
0.7525 307.75 350.75
0.7149 307.75 348.15
0.6551 307.75 343.35
0.6018 307.75 339.25
05610 307.75 335.75
0.5432 307.75 333.85
0.5075 307.75 330.65
0.4455 307.75 323.35
0.4252 307.75 320.35
0.3411 307.75 312,65
0.2942 307.75 307.85
0.2430 307.75 310.95
0.1940 307.75 314.35
0.1551 307.75 316.95
0.1063 307.75 320.25
0.0572 307.75 32325
0.0000 326.15
Table 1
Physical properties of pure compounds: melting temperature, Tg,: molar enthalpy of fusion, AHp,: molar volume, v; and solubility parameter, 4.
Compounds Tie (K) AgH(kJmol 1) v(cm*mol ¢ &(Jcm-1)l2b
This work Liverature® This work Literature®
Acenaphthene 16635 I66.6¢ 2148 21.86" 149.80¢ 18.93¢
366.56° 21.540¢
366.5¢ 21.476=
36635 21.462¢
366.3%
o-Dichlorobenzene 25585 256.15 13.094 12.40 11257 205
m-Dichlorobenzene 248.25 24835 12510 12.60 114.10 20.0
p-Dichlorobenzene 326.15 326.24 18.082 18.19 11784 19.8
Table 5

Values of the root-mean-square deviations () and of the absolute mean devia-
tions {A) obtained using Scatchard-Hildebrand regular-solution model. n and 1,3
are the number of experimental points and the adjustable binary parameter for
Scatchard-Hildebrand model, respectively.

System n haz o A

Acenaphthene (1)+0-dichlorobenzene (2} 21 0001343 019 014
Acenaphthene ( 1)+ m-dichlorobenzene (2) 23 0005425 049 030
Acenaphthene (1)+p-dichlorobenzene (2) 22 _0.01578 0.72 045




n-hexanol + N-methyl-2-pyrrolidinone
U. Domanska, J. tachwa, (Solid+liquid) phase equilibria of binary mixtures containing N-methyl-2-
pyrrolidinone and long-chain n-alkanols at atmospheric pressure, Fluid Phase Equilibria 198 (2002)

1-14
Table 2
Experimental solid-liquid equilibrium temperatures (7) for n-alkanols (1) 4+ N-methyl-2-pyrrolidinone (2)*
xz TE®) yi* 2 x2 Ik r° ya®
1-Hexanol

1.0000 24968 1.000 0.6085 22930 1.054
0.9547 24892 1.031 0.5885 22816 1.053
09218 24767 1.045 0.5734 227.09 1.051
0.8957 246.51 1.052 0.5513 22552 1.050
0.8652 24489 1.058 0.5244 22343 1.048
0.8385 24340 1.061 0.5047 22195 1.046
0.8132 24224 1.062 04672 21921 1.044
0.7892 241.01 1.062 0.4328 216.11 1.043
0.7669 239.66 1.062 0.3655 21540 1.065
0.7453 23851 1.061 03156 21738 1.063
0.7263 237.09 1.000 0.2566 219.82 1.063
0.7045 23573 1.031 0.2085 221.77 1.062
0.6867 23457 1.060 0.2085 22182 1.062
0.6706 23351 1.059 0.1636 22315 1.058
0.6458 231.88 1.058 0.0633 22561 1.032
0.6301 230.70 1.056 0.0000 226.55 1.000

Table 1

Physical constants of pure compounds: I, molar volumes; T, melting temperature; AH;, enthalpy of fusion; AC ¢, heat capacity
change between the solid and liquid at the melting point; K, association constant and Aj,, enthalpyv of hydrogen-bonding

formation
Component JReeLs T (K) TP () AH; ACps s Ahy?
(cm® mol ™) (KImol™) (Tmol 'K (kITmol™)
NMP 96 43° 25009 249 68%, 24968 12¢ 3508 - -
248 70¢
1-Hexanol 125.302 225808 226.55 15.38% 43.28% 39.60 —22.40
1-Heptanol 141.902 240 400 23862 1817 33.66 49.80 —22.10
1-Octanol 158.502 258.35 25890 23.708 68.75% 41.20 —21.90
1-Decanol 191602 280 15 279.82 28 79 101 20% 2530 —21.80
1-Undecanol 208102 284 15= 289 54 33 61k 119 00% 19 50% —21 80k
1-Dodecanol 224.70% 296.95 29789 3842 13930 14.30% —21.80%
1-Tetradecanol ~ 257.80% 31115 311.86 20.14% 184.25% 2.90% —21.70%
Table 4

Correlation of the solubility data of n#-alcohols (1) + N-methyl-2-pyrrolidinone (2) by means of the Wilson, UNIQUAC ASM,
NRTL1 and NRTL2 equations: values of parameters and measures of deviations

System Parameters
Wilson UNIQUAC ASM NRTL1® NRTIL2*
hp—hy (hn—An) Ay (Auy) Tmol™)  Auy (Auy) (Tmol™)  Auy, (Auy) (Tmol ™)
{(Jmol™)

NMP + 1-hexanol —2823.29(7977.22 4218.86 (—2108.49) 6539.73 (—=3796.5T) 4541.69 (—2649.11)

# Calculated with the third non-randomness parameter, a;; = 0.40.
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n-heptanol + N-methyl-2-pyrrolidinone
U. Domanska, J. tachwa, (Solid+liquid) phase equilibria of binary mixtures containing N-methyl-2-
pyrrolidinone and long-chain n-alkanols at atmospheric pressure, Fluid Phase Equilibria 198 (2002)

1-14
Table 2
Experimental solid-liquid equilibrium temperatures (T) for #n-alkanols (1) 4+ N-methyl-2-pyrrolidinone (2)*
X2 TE) y1® ya® X2 TE) r' ya"
1-Heptanol
1.0000 249.68 1.000 0.6206 230.83 1.053
0.5482 24833 1.035 0.6045 22951 1.051
0.9212 246.87 1.047 0.5738 22720 1.047
0.8690 24461 1.060 0.5411 22496 1.042
0.8114 24236 1.066 0.5206 22338 1.039
0.7855 241.04 1.066 0.4939 222.07 1.035
0.7438 23871 1.065 0.4487 22315 0.924
0.7183 237.14 1.063 0.4245 224 65 0.935
0.6939 235.72 1.061 0.3954 22553 0.947
0.6698 23462 1.059 0.3720 226.68 0.955
0.3954 225.53 0.947 0.3510 22810 0.961
0.3720 226.68 0.955 0.3181 229.65 0.970
0.3510 228.10 0.962 0.2845 231.07 0.977
0.3181 22965 0.970 0.2488 232.80 0.984
0.2845 231.07 0978 0.2082 23453 0.989
0.6495 23339 1.056 0.1576 23627 0.994
0.6353 231.82 1.055 0.1053 23773 0.998
0.0000 23862 1.000
Table 1

Physical constants of pure compounds: I, molar volumes; Tt melting temperature; AT, enthalpy of fusion; AC . heat capacity
change between the solid and liquid at the melting point; K, association constant and A, enthalpy of hydrogen-bonding

formation
Component pasels T (K) Tfexpt ® AH; ACy: i Ahy®
(cm’® mel™) (kTmol™) (Tmel K1) {kJTmol™)
NMP 96.43° 250.09°, 249684, 24968 12f 35.04 - -
248.70¢
1-Hexanol 125.30¢ 225808 226.55 15.38" 43.28" 39.60 —22.40
1-Heptanol 141.90¢ 240.40° 238.62 18.17¢ 35.66' 49.80 —22.10
1-Octanol 158.50¢ 25835 25890 23.708 68.75% 41.20 —21.90
1-Decanol 191.60% 280.15" 279.82 28.79" 101.20% 25.30 —21.80
1-Undecanol 208.10¢ 284.15= 289.54 33.61% 119.00% 19.50% —21.80%
1-Dodecanol 224.70% 296,95 29789 38.42! 139.30% 14.30% —21.80%
1-Tetradecanol ~ 257.80% 31115 311.86 20.147 184 25% 8 90% —21.70%
Table 4

Correlation of the solubility data of »#-alcohols (1) + N-methyl-2-pyrrolidinone (2) by means of the Wilson, UNIQUAC ASM,
NRTL1 and NRTL2 equations: values of parameters and measures of deviations

System Parameters
Wilson UNIQUAC ASM . NRIL1® NRTL2*
b=y G —An) Ay (Auy) Umol™)  Auy (Auy) Jmol ™) Auy (Auy) (Jmol ™)
(Jmol ™)

NMP + 1-heptanol 12255.28 (—3986.69) —2713.35(11833.55) —3196.98 (2092.48) —2005.83 (1729.20)

* Calculated with the third non-randomness parameter, a3 = 0.40.
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n-octanol + N-methyl-2-pyrrolidinone
U. Domanska, J. tachwa, (Solid+liquid) phase equilibria of binary mixtures containing N-methyl-2-
pyrrolidinone and long-chain n-alkanols at atmospheric pressure, Fluid Phase Equilibria 198 (2002)
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Table 2
Experimental solid-liquid equilibrium temperatures (T) for #n-alkanols (1) 4+ N-methyl-2-pyrrolidinone (2)*
x2 TE pi® pa® X TE r' ya®
1-Octanol
1.0000 24968 1.000 0.7636 24192 1.101
0.8623 246.50 1.080 0.7368 24067 1.103
0.8366 24538 1.087 0.7083 239.38 1.105
0.8143 24429 1.092 0.6598 237.15 1.106
0.7916 243.17 1.097 0.5830 238.10 0.950
0.5497 23930 0.956 0.3205 249.55 0.986
0.5173 241.27 0.961 0.2634 251.87 0.991
0.4872 24265 0.966 0.2027 25389 0.995
0.4623 244.15 0.969 0.1444 25628 0.998
04264 245.82 0975 0.0828 258.16 0.999
0.3872 247.18 0.980 0.0000 258.90 1.000
0.3627 248.20 0.982
Table 1

Physical constants of pure compounds: I, molar volumes; Tt melting temperature; AT, enthalpy of fusion; AC . heat capacity
change between the solid and liquid at the melting point; K, association constant and A, enthalpy of hydrogen-bonding

formation
Component pasels T (K) TETK) AH: ACy: i Ahy®
(cm’® mel™) (kTmol™) (Tmel K1) {kJTmol™)
NMP 96.43° 250.09°, 249684, 24968 12f 35.04 - -
248.70¢
1-Hexanol 125.30¢ 225808 226.55 15.38" 43.28" 39.60 —22.40
1-Heptanol 141.90¢ 240.40° 238.62 18.17¢ 35.66' 49.80 —22.10
1-Octanol 158.50¢ 25835 25890 23.708 68.75% 41.20 —21.90
1-Decanol 191.60% 280.15" 279.82 28.79" 101.20% 25.30 —21.80
1-Undecanol 208.10¢ 284.15= 289.54 33.61% 119.00% 19.50% —21.80%
1-Dodecanol 224.70% 296,95 29789 38.42! 139.30% 14.30% —21.80%
1-Tetradecanol ~ 257.80% 31115 311.86 20.147 184 25% 8 90% —21.70%
Table 4

Correlation of the solubility data of »#-alcohols (1) + N-methyl-2-pyrrolidinone (2) by means of the Wilson, UNIQUAC ASM,
NRTL1 and NRTL2 equations: values of parameters and measures of deviations

System Parameters
Wilson UNIQUAC ASM NRIL1® NRTL2*
b=y G —An) Ay (Auy) Umol™)  Auy (Auy) Jmol ™) Auy (Auy) (Jmol ™)
(Jmol ™)

NMP + 1-octanol 44539.87 (—2275.45) —1312.34(952.32) —1950.91 (1855.93) —1819.19 (1896.57)

* Calculated with the third non-randomness parameter, a3 = 0.40.
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n-decanol + N-methyl-2-pyrrolidinone
U. Domanska, J. tachwa, (Solid+liquid) phase equilibria of binary mixtures containing N-methyl-2-
pyrrolidinone and long-chain n-alkanols at atmospheric pressure, Fluid Phase Equilibria 198 (2002)
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Table 2

Experimental solid-liquid equilibrium temperatures (T) for #n-alkanols (1) 4+ N-methyl-2-pyrrolidinone (2)*

X2 TE) p® ya® X2 TE) r' ya"

1-Decancl
1.0000 24968 1.000 0.7467 254.45 1.209
0.9639 24028 1.023 0.2899 272.46 1.004
0.9364 248,19 1.035 0.2510 273.76 1.002
09122 247.37 1.042 0.2106 275.01 1.001
0.8911 246.75 1.045 0.1681 276.50 1.001
0.7239 235554 1.173 0.3566 26275 1.045
0.6839 25736 1.125 0.5284 264.10 1.036
0.6481 25890 1.094 0.4955 265.24 1.027
0.6149 260.17 1.072 04274 26788 1.015
0.5844 261.63 1.057 03782 26929 1.009
0.8703 24722 1671 0.3284 271.27 1.006
0.8391 24025 1.481 0.1284 277,79 1.000
0.8195 251.00 1.397 0.0818 278.87 1.000
0.7961 232.06 1.320 0.0000 27982 1.000
0.7710 253.20 1.256

Table 1

Physical constants of pure compounds: I, molar volumes; Tt melting temperature; AT, enthalpy of fusion; AC . heat capacity
change between the solid and liquid at the melting point; K, association constant and A, enthalpy of hydrogen-bonding

formation
Component pasels T (K) Tfexpt ® AH; ACy: i Ahy®
(cm’® mel™) (kTmol™) (Tmel K1) {kJTmol™)
NMP 96.43° 250.09°, 249684, 24968 12f 35.04 - -
248.70¢
1-Hexanol 125.30¢ 225808 226.55 15.38" 43.28" 39.60 —22.40
1-Heptanol 141.90¢ 240.40° 238.62 18.17¢ 35.66' 49.80 —22.10
1-Octanol 158.50¢ 25835 25890 23.708 68.75% 41.20 —21.90
1-Decanol 191.60% 280.15" 279.82 28.79" 101.20% 25.30 —21.80
1-Undecanol 208.10¢ 284.15= 289.54 33.61% 119.00% 19.50% —21.80%
1-Dodecanol 224.70% 296,95 29789 38.42! 139.30% 14.30% —21.80%
1-Tetradecanol ~ 257.80% 31115 311.86 20.147 184 25% 8 90% —21.70%
Table 4

Correlation of the solubility data of »#-alcohols (1) + N-methyl-2-pyrrolidinone (2) by means of the Wilson, UNIQUAC ASM,
NRTL1 and NRTL2 equations: values of parameters and measures of deviations

System Parameters
Wilson UNIQUAC ASM NRIL1® NRIL®
b=y G —An) Ay (Auy) Umol™)  Auy (Auy) Jmol ™) Auy (Auy) (Jmol ™)
(Jmol ™)

NMP + 1-decanol 850.68 (—332.99) —53.87 (59.46) —396.56 (980.08) —61.18 (64.73)

* Calculated with the third non-randomness parameter, a3 = 0.40.
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n-undecanol + N-methyl-2-pyrrolidinone
U. Domanska, J. tachwa, (Solid+liquid) phase equilibria of binary mixtures containing N-methyl-2-
pyrrolidinone and long-chain n-alkanols at atmospheric pressure, Fluid Phase Equilibria 198 (2002)
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Table 2

Experimental solid-liquid equilibrium temperatures (T) for #n-alkanols (1) 4+ N-methyl-2-pyrrolidinone (2)*

X2 TE) p® ya® X2 TE) r' ya"

1-Undecanol
1.0000 249 68 1.000 0.8116 261.14 1.232
09884 24905 1.011 0.7860 262 89 1.178
0.9751 248.76 1.030 0.7511 264.45 1.125
0.9740 24859 1.032 0.7147 266.84 1.087
0.9710 248 40 1.036 0.6837 26835 1.064
0.9696 24822 1.039 0.6535 269.70 1.047
0.9564 247,99 1.062 0.6251 271.10 1.035
0.9474 24964 2463 0.6026 272.05 1.027
09374 25192 2202 0.3739 273.52 1.01%
0.9135 253 83 1.805 0.5409 27465 1.013
0.8768 256.75 1487 0.5143 27575 1.009
0.8440 25989 1.330 0.4817 27688 1.005
0.4518 278.70 1.003 0.2195 286.40 0.999
04276 27940 1.001 0.1645 28785 0999
0.4017 280.69 1.000 0.1239 288.50 1.000
0.3735 281,45 0.999 0.0826 28908 1.000
0.3250 282.69 0.999 0.0000 289.54 1.000
0.2784 28458 0998

Table 1

Physical constants of pure compounds: I, molar volumes; T, melting temperature; AH;, enthalpy of fusion; AC ¢, heat capacity
change between the solid and liquid at the melting point; K, association constant and Aj,, enthalpyv of hydrogen-bonding

formation
Component JReeLs T (K) TP () AH; ACps s Ahy?
(cm® mol ™) (KImol™) (Tmol 'K (kITmol™)
NMP 96 43° 25009 249 68%, 24968 12¢ 3508 - -
248 70¢
1-Hexanol 125.302 225808 226.55 15.38% 43.28% 39.60 —22.40
1-Heptanol 141.902 240 400 23862 1817 33.66 49.80 —22.10
1-Octanol 158.502 258.35 25890 23.708 68.75% 41.20 —21.90
1-Decanol 191602 280 15 279.82 28 79 101 20% 2530 —21.80
1-Undecanol 208102 284 15= 289 54 33 61k 119 00% 19 50% —21 80k
1-Dodecanol 224.70% 296.95 29789 3842 13930 14.30% —21.80%
1-Tetradecanol ~ 257.80% 31115 311.86 20.14% 184.25% 2.90% —21.70%
Table 4

Correlation of the solubility data of »#-alcohols (1) + N-methyl-2-pyrrolidinone (2) by means of the Wilson, UNIQUAC ASM,
NRTL1 and NRTL2 equations: values of parameters and measures of deviations

System Parameters
Wilson UNIQUAC ASM NRIL1® NRILZ®
Ay =y (A —An)  Awp (Auy) (Tmol™)  Auy (Auy) (Tmol™)  Auy (Auy) (Tmol ™)
(Jmol™*)

NMP + 1-undecanol 35,66 (—32.49) —501.53 (547.95) —69.44 (75.64) —445.02 (466.48)

# Calculated with the third non-randomness parameter, a;; = 0.40.

ODABRATI JEDAN MODEL



n-dodecanol + N-methyl-2-pyrrolidinone
U. Domanska, J. tachwa, (Solid+liquid) phase equilibria of binary mixtures containing N-methyl-2-
pyrrolidinone and long-chain n-alkanols at atmospheric pressure, Fluid Phase Equilibria 198 (2002)
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Table 2
Experimental solid-liquid equilibrium temperatures (T) for #n-alkanols (1) 4+ N-methyl-2-pyrrolidinone (2)*
X2 TE) y1® ya® X2 TE) r' ya"
1-Dodecancl
1.00000 249.68 0.51854 28229 0.983
0.98043 251.13 3.249 0.50279 283.03 0.983
0.96669 255.09 2459 0.47120 28425 0.984
0.95411 258.69 2.061 0.56042 28538 0.985
091914 262.80 1.527 0.57922 285.85 0.986
090384 264.00 1.405 0.63325 287.80 0.989
0.86927 266.82 1.234 0.65826 288.65 0.990
0.84083 268.40 1.152 0.66388 289.27 0.990
0.80772 270.19 1.090 0.69000 289.77 0.992
0.79150 271.00 1.069 0.71160 290.66 0.993
0.77513 271.70 1.051 0.71635 290.74 0.993
0.73811 27324 1.023 0.76038 292 62 0.993
0.70270 27488 1.006 0.79780 294.01 0.996
0.68360 27570 0.999 0.84123 294 44 0.998
0.62911 27790 0.988 0.88467 29563 0.999
0.57283 28024 0.983 0.90463 29597 0.999
0.56419 280.67 0.983 1.00000 297.89 1.000
Table 1

Physical constants of pure compounds: I, molar volumes; ;. melting temperature; AH;, enthalpy of fusion; AC ¢, heat capacity
change between the solid and liquid at the melting point; K, association constant and Aj,, enthalpyv of hydrogen-bonding
formation

Component pesLs T (K) TEFRK)  AH: AC,: iRt Al
(em’® mol ™) (kTmol™)  (Tmol K1 (kT mol™)
NMP 96.43° 250.09°, 249688, 24968 12¢ 35.0¢8 - -
248.70¢

1-Hexanol 125.30¢ 225808 226.55 15.388 43.08t 59.60 —22.40
1-Heptanol 14190 240 40° 23862 18171 3566 4980 —22.10
1-Octanol 158 .50¢ 25835 25890 23 708 6875k 41.20 —21.90
1-Decancl 191.60% 280.15 279.82 28.79" 101.20% 25.30 —21.80
1-Undecanol 208.10¢ 284.15= 289.54 33.61% 119.00% 19.50% —21.80%
1-Dodecanol 224.70% 296,95 29789 38.42! 139.30% 14.30% —21.80%
1-Tetradecanol ~ 257.80% 31115 311.86 20.147 184.23F 8.90% —21.70%

Table 4

Correlation of the solubility data of »#-alcohols (1) + N-methyl-2-pyrrolidinone (2) by means of the Wilson, UNIQUAC ASM,
NRTL1 and NRTL2 equations: values of parameters and measures of deviations

System Parameters
Wilson UNIQUAC ASM l NRIL1® NRILZ®
Ay =y (A —An)  Awp (Auy) (Tmol™)  Auy (Auy) (Tmol™)  Auy (Auy) (Tmol ™)
(Jmol™*)

NMP + l-dodecanol 31732 (~227.81)  —852.17(995.54) —254.80 (359.50) 02557 (1051.72)

* Calculated with the third non-randomness parameter, a3 = 0.40.
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n-tetradecanol + N-methyl-2-pyrrolidinone
U. Domanska, J. tachwa, (Solid+liquid) phase equilibria of binary mixtures containing N-methyl-2-
pyrrolidinone and long-chain n-alkanols at atmospheric pressure, Fluid Phase Equilibria 198 (2002)
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Table 3

Experimental solid-liquid equilibrivm temperatures (7, phases o, B and v, respectively) for 1-tetradecanol (1) +
N-methyl-2-pyrrolidinone (2)°

x T ®) Ts ®) T, ) D
1.0000 249 68

09672 27294 3.760
09594 270.93 3.400
09155 279.27 2325
08180 28529 1.587
0.7499 288.14 1390
0.6825 2080.92 1275
0.6304 20283 1214
06098 203 62 1.194
0.5342 209641 1.137
04822 298.21 1.107
04163 300.90 1.077
03784 302.26 1.063
03431 30310 1.051
03146 30415 1.043
02910 3474 1.037
02458 30597 1.026
02351 306.18 1.024
02038 307.19 1.018
0.1754 30799 1.013
0.1639 30814 1.012
0.1473 308.75 1.010
0.1281 309.62 1.007
0.0981 31048 1.004
00771 31059 1.003
00737 311.06 1.002
0.0000 311.86 1.000
Table 1

Physical constants of pure compounds: I, molar volumes: T;. melting temperature: AH;. enthalpy of fusion: AC . heat capacity
change between the solid and liquid at the melting point; K, association constant and A, enthalpy of hydrogen-bonding

formation
Component pesis T (K) TERK)  AH; ACps BRI A
(em’ mol™1) (KJmol™)  (Tmel K1 (kI mol ™)
NMP 96.43° 250.09,249.68%,  249.68 12f 35.00 - -
248.70°
1-Hexanel 125.30¢ 225808 226.55 15.388 43.288 39.60 —22.40
1-Heptanol 141.90¢ 24040 238.62 1817 35.66' 49.80 —22.10
1-Octanol 158.50¢ 25835 258.90 23.700 68.75¢ 41.20 —21.90
1-Decanol 191.60¢ 280.15 279.82 2879 101.20 2530 —21.80
1-Undecancl 208.10% 284.15% 289.54 33.61% 119.00* 19.50% —21.80%
1-Dedecancl 224708 296.95 207.89 3842 139.30 14.30% —21.80%
1-Tetradecanol ~ 257.80% 31118 311.86 20.14% 184.25 2.90% —21.70%
Table 4

Correlation of the solubility data of »#-alcohols (1) + N-methyl-2-pyrrolidinone (2) by means of the Wilson, UNIQUAC ASM,
NRTL1 and NRTL2 equations: values of parameters and measures of deviations

System Parameters
Wilson UNIQUAC ASM NRIL1® NRIL®
b=y G —An) Ay (Auy) Umol™)  Auy (Auy) Jmol ™) Auy (Auy) (Jmol ™)
(Jmol ™)

NMP + l-tetradecanol —3002.13 (3777.35) 1478.36 (—780.25) 3068.34 (—3020.39) 155241 (—877.22)

# Calculated with the third non-randomness parameter, a;; = 0.40.
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dimethyl carbonate + diphenyl carbonate
Sang Hong Shin, In-Yong Jeong, Yeong-Seok Jeong, So-Jin Park, Solid—liquid equilibria and the
physical properties of binary systems of diphenyl carbonate, dimethyl carbonate, methyl phenyl
carbonate, anisole, methanol and phenol, Fluid Phase Equilibria, Volume 376, 25 August 2014, Pages
105-110

Table 2. SLE data of the binary systems

Systems X T/K X T/K
{DMC (1) + DPC (2)} 0.0000 35396 0.6028 316.65
0.1148 347.03 0.7059 306.69
0.2080 342 44 0.7974 294 30
0.3037 33798 0.8999 275.12
0.4103 33149 0.9507 27591
05112 324 37 1.0000 278.16

Table 1. Purities and physical properties of the chemicals

G.C. Water density, p/g.cm™ A UNIQUAS
Chemical analysis CAS-No.  content (298.15K) 5 parameter

(wt%) (ppPm)  Expt. Data  Lit. data (rmel) r-value q-value
anisole 999 100-66-3 6.5 098942 0.98930" 14.4920 4.1667 3.2080
DMC 99.9 616-38-6 1.5 1.06326  1.06328" 11.5800" 3.0613 2.8160
DPC 99.8 102-09-0 - L11312°  1.07400° 24.3000” 7.6260 5.6340
methanol ~ 99.9 67-56-1 0.1 0.78659  0.78660° 3.1748° 14311 1.4320
MPC 99.8  13509-27-8 6.7 1.14324 - 10.3183" 5.3437 4.2250
phenol 99.9 108-95-2 = 1.05851°  1.05830" 11.2813° 3.5517 2.6800

Table 3. G* model Parameters and the RMSD between the experimental and calculated data

Models Systems Aj/cal-mol”  Aj/cal-mol’’ a RMSD
{DMC (1) + DPC (2)} -270.359 225.727 030  0.9089

i {methanol (1) + DPC (2)} 2267.80 -500.564 028  1.9247
{phenol (1) + MPC (2)} -619.356 -352.560 1.16  0.5203

{DPC (1) + MPC (2)} -398.219 129.761 221 0.8366

{DMC (1) + DPC (2)} -109.807 95.2634 - 0.8857

{methanol (1) + DPC (2)} 117.582 438.760 - 2.1544

UNIQUAC  (henol (1) + MPC (2)) 652,123 672.868 - 5.6287
{DPC (1) + MPC (2)} 772.551 -512.876 i 1.1120

ODABRATI JEDAN MODEL



methanol + diphenyl carbonate
Sang Hong Shin, In-Yong Jeong, Yeong-Seok Jeong, So-Jin Park, Solid—liquid equilibria and the
physical properties of binary systems of diphenyl carbonate, dimethyl carbonate, methyl phenyl
carbonate, anisole, methanol and phenol, Fluid Phase Equilibria, Volume 376, 25 August 2014, Pages
105-110

Table 2. SLE data of the binary systems

Systems X T/K X T/K

{methanol (1) + DPC (2)} 0.0000 353.96 0.7001 322.59
0.0479 350.55 0.7991 320.34
0.0980 346 .96 0.8990 316.18
0.2209 339.59 0.9497 311.18
0.3006 33590 0.9629 308.45
0.4059 331.70 0.9725 304.61
0.5006 328.01 1.0000 175.15
0.6003 324.12

Table 1. Purities and physical properties of the chemicals

GC. Water density, ‘g,’g‘cmd - UNIQUAC
fus
Chemical analysis CAS-No.  content (298.15K) (&3 mal™) parameter”
‘mo!
(wt%) (ppm)  Expt. Data  Lit. data r-value q-value
anisole 99.9 100-66-3 6.5 0.98942 0.98930° l4.4920b 4.1667 3.2080
DMC 99.9 616-38-6 1.5 1.06326 1.06328" 11.5800° 3.0613 2.8160
DPC 99.8 102-09-0 - 1.11312° 1.07400d 24.3000" 7.6260 5.6340
methanol 99.9 67-56-1 0.1 0.78659 0.78660" 3.1748° 1.4311 1.4320
MPC 99.8 13509-27-8 6.7 1.14324 - 10.3183¢ 5.3437 4.2250
phenol 999 108952 - 105851° 105830  11.2813° 35517 26800

Table 3. G* model Parameters and the RMSD between the experimental and calculated data

Models Systems Ajj/cal-mol”"  4j/cal-mol a RMSD
{DMC (1) + DPC (2)} -270.359 225.727 030  0.9089

S {methanol (1) + DPC (2)} 2267.80 -500.564 028 19247
{phenol (1) + MPC (2)} -619.356 -352.560 116  0.5203

{DPC (1) + MPC (2)} -398.219 129.761 221 08366

{DMC (1) + DPC (2)} -109.807 952634 - 0.8857

{methanol (1) + DPC (2)} 117.582 438.760 - 2.1544

UNIQUAC  (henol (1) + MPC (2)} 652,123 672.868 . 5.6287
{DPC (1) + MPC (2)} 772.551 -512.876 - 1.1120
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phenol + methyl phenyl carbonate
Sang Hong Shin, In-Yong Jeong, Yeong-Seok Jeong, So-Jin Park, Solid—liquid equilibria and the
physical properties of binary systems of diphenyl carbonate, dimethyl carbonate, methyl phenyl
carbonate, anisole, methanol and phenol, Fluid Phase Equilibria, Volume 376, 25 August 2014, Pages
105-110

Table 2. SLE data of the binary systems

Systems X T/K X T/K
{phenol (1) + MPC (2)} 0.0000 24215 0.6384 268.95
0.0800 233.11 0.7300 284.13
0.1552 219.95 0.8279 297.18
0.3647 212.36 0.9347 307.87
0.4500 233.90 1.0000 314.05
0.5274 248 68

Table 1. Purities and physical properties of the chemicals

G.C. Water density, p/g.cm™ A UNIQUAC
Chemical analysis CAS-No.  content (298.15K) — parameter”
‘Mo

(wt%) (ppm)  Expt Data  Lit. data r-value g-value
anisole 99.9 100-66-3 6.5 0.98942  0.98930° 14.4920° 4.1667 3.2080
DMC 99.9 616-38-6 1.5 1.06326  1.06328" 11.5800° 3.0613 2.8160
DPC 99.8 102-09-0 . 111312° 1.07400° 24.3000° 7.6260 5.6340
methanol ~ 99.9 67-56-1 0.1 0.78659  0.78660° 3.1748" 14311 1.4320
MPC 99.8  13509-27-8 6.7 1.14324 = 10.3183° 5.3437 42250
phenol 99.9 108-95-2 = 1.05851°  1.05830 11.2813¢ 3.5517 2.6800

Table 3. G* model Parameters and the RMSD between the experimental and calculated data

Models Systems Ajj/eal-mol”  Aj/cal-mol a RMSD
{DMC (1) + DPC (2)} -270.359 225.727 030  0.9089

i {methanol (1) + DPC (2)} 2267.80 -500.564 028  1.9247
{phenol (1) + MPC (2)} -619.356 -352.560 1.16  0.5203

{DPC (1) + MPC (2)} -398.219 129.761 221 0.8366

{DMC (1) + DPC (2)} -109.807 95.2634 - 0.8857

{methanol (1) + DPC (2)} 117.582 438.760 - 2.1544

UNIQUAC  ( henol (1) + MPC (2)} 652123 672.868 - 5.6287
{DPC (1) + MPC (2)} 772.551 -512.876 i 1.1120
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diphenyl carbonate + methyl phenyl carbonate
Sang Hong Shin, In-Yong Jeong, Yeong-Seok Jeong, So-Jin Park, Solid—liquid equilibria and the
physical properties of binary systems of diphenyl carbonate, dimethyl carbonate, methyl phenyl
carbonate, anisole, methanol and phenol, Fluid Phase Equilibria, Volume 376, 25 August 2014, Pages
105-110

Table 2. SLE data of the binary systems

Systems X T/K X T/K
{DPC (1) + MPC (2)} 0.0000 242.15 0.6307 335.15
0.1750 27293 0.8063 345.12
0.2693 295.02 0.9000 350.08
0.4304 318.82 1.0000 354.96

Table 1. Purities and physical properties of the chemicals

G.C. Water  density, p/g.cm” At UNIQUAS

Chemical analysis  CAS-No.  content (298.15K) s parameter
(wt%) (PPm)  Expt. Data  Lit. data (rmel) r-value q-value
anisole 999 100-66-3 6.5 098942  0.98930" 14.4920" 4.1667 3.2080
DMC 99.9 616-38-6 1.5 106326 1.06328" 11.5800° 3.0613 2.8160
DPC 99.8 102-09-0 - 111312° 107400 24.3000° 7.6260 5.6340
methanol ~ 99.9 67-56-1 0.1 0.78659  0.78660° 3.1748° 14311 1.4320
MPC 998  13509-27-8 6.7 1.14324 - 10.3183° 5.3437 4.2250
phenol 99.9 108-95-2 = 1.05851°  1.05830" 112813 3.5517 2.6800

Table 3. G* model Parameters and the RMSD between the experimental and calculated data

Models Systems Ajj/eal-mol”  Aj/cal-mol a RMSD
{DMC (1) + DPC (2)} -270.359 225.727 030  0.9089

i {methanol (1) + DPC (2)} 2267.80 -500.564 028  1.9247
{phenol (1) + MPC (2)} -619.356 -352.560 1.16  0.5203

{DPC (1) + MPC (2)} -398.219 129.761 221 0.8366

{DMC (1) + DPC (2)} -109.807 95.2634 - 0.8857

{methanol (1) + DPC (2)} 117.582 438.760 - 2.1544

UNIQUAC  ( henol (1) + MPC (2)} 652123 672.868 - 5.6287
{DPC (1) + MPC (2)} 772.551 -512.876 i 1.1120
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cyclohexane + hexadecane
Margreth Tadie, Indra Bahadur, Prashant Reddy, Peterson Thokozani Ngema, Paramespri Naidoo,
Nirmala Deenadayalu, Deresh Ramjugernath, Solid—liquid equilibria measurements for binary
systems comprising (butyric acid + propionic or pentanoic acid) and (heptanoic acid + propionic or
butyric or pentanoic or hexanoic acid), J. Chem. Thermodynamics 57 (2013) 485-492

TABLE 2

Solid-liquid equilibrium temperatures T and mole fractions x, for {cyclohexane
(1) + hexadecane (2)} with both the Peltier and Glass equipment.”

X Peltier Glass
/K T/K
0.0000 291.2 291.1
0.2000 288.1 288.1
0.4000 284.7 284.7
0.6000 279.2 2789
0.8000 269.5 269.2
0.8500 265.7 265.8
0.9000 261.6 261.6
0.9200 259.9 260.3
0.9400 264.8 2649
0.9600 269.9 270.0
1.0000 279.8 279.7

@ Standard uncertainties u are u(T)= 1K and u(x,) = 0.0006.

TABLE 1
Purities, experimental and literature refractive indices np and melting temperatures
T of the chemicals used.

Chemical Mass np (293.15K) Tm/K
gjfit:;n Experimental Literature Experimental Literature
Cyclohexane =0.995 1.42631 1.4266" 279.8¢ 279.80°
Hexadecane =0.990 1.43461 1.4345°  291.2¢ 291.15°¢
Propionic >0990 1.38682 1.3875% 252.3¢ 252.35°¢
acid
Butyric acid =0.995 1.39808 1.3978"  267.9° 267.45°
Pentanoic =0980 1.40857 1.4080°  238.7¢ 239.35°
acid
Hexanoic >0.980 1.41692 1.4170° 27079 269.55¢
acid
Heptanoic =0.990 1.42290 1.4230"  265.6 265.65°

acid




butyric acid + propionic acid

Margreth Tadie, Indra Bahadur, Prashant Reddy, Peterson Thokozani Ngema, Paramespri Naidoo,
Nirmala Deenadayalu, Deresh Ramjugernath, Solid—liquid equilibria measurements for binary
systems comprising (butyric acid + propionic or pentanoic acid) and (heptanoic acid + propionic or
butyric or pentanoic or hexanoic acid), J. Chem. Thermodynamics 57 (2013) 485-492

TABLE 3

Solid-liguid equilibrium temperatures T and mole fractions

xy tor |butyric acd (1) + propionoic acid (2]).°

X, TK
00637 247.0
o11e7® 2432
0.1585"* 2409
0.2461* 2358
0.3226" 2796
037a7 2260
0.4494* 232.1
0.4878" 2349
05619 2379
06201* 242 8
0.6999"* 2489
0.7620" 251.9
0.8021° 255.7
0.8537 2587
{0,905 261.7
09532 264.9
% Standard uncertainties u are uwilN=1K and
ufxy | = OLOODG.

& Measured with the Glass apparatus,
* Measured with the Peltier apparatus,

TABLE 1

Purities, experimental and literature refractive indices np and melting temperatures
T of the chemicals used.

Chemical Mass np (293.15K) Tm/K
frac't i Experimental Literature Experimental Literature
purity
Cyclohexane =0.995 1.42631 1.4266° 279.8¢ 279.80°
Hexadecane =0.990 1.43461 1.4345° 291.2¢ 291.15°
Propionic 20990 1.38682 1.3875° 252.3° 252.35°
acid
Butyric acid =0.995 1.39808 1.3978° 267.97 267.45°
Pentanoic =0.980 1.40857 1.4080°  238.7° 239.35°
acid
Hexanoic >0.980 1.41692 1.4170°  270.7¢ 269.55°
acid
Heptanoic =0.990 1.42290 1.4230"  265.6° 265.65°
acid
TABLE 10
Correlated model parameters and deviations rmsd for the fit of the binary solid-liquid equilibrium data to the Wilson and NRTL models.
Wilson NRTL®
Adyaf(] - mol ") Adgy /(] - mol ') rmsd/K Agyp/(J - mol ') Agy/(] - mol ') rmsd|K
Butyric acid (1) + propionic acid (2)
1908.22 —823.88 1.01 —825.29 1699.21 0.87
* o432 =0.70.
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butyric acid + pentanoic acid

Margreth Tadie, Indra Bahadur, Prashant Reddy, Peterson Thokozani Ngema, Paramespri Naidoo,
Nirmala Deenadayalu, Deresh Ramjugernath, Solid—liquid equilibria measurements for binary
systems comprising (butyric acid + propionic or pentanoic acid) and (heptanoic acid + propionic or
butyric or pentanoic or hexanoic acid), J. Chem. Thermodynamics 57 (2013) 485-492

TABLE 4

Solid-liguid equilibrium temperamures T and mole fractions

xy for [butyric acid [ 1) + pentanoic acid (2))."

X TK
0.0693" 2368
0.1657* 2326
0.2633"% 2298
0.3277* 2264
0.3733"* 2256
0.4482"% 2303
0.5436" 2380
0.6050" 242 8
0.6618" 2458
0.7044" 2506
0,7681° 2537
08226 256.4
08861 259.7
09426 26318
* Standard uncertainties u Are piTi=1K and
i i, ) = 00006

* Measured with the Glass apparatus,
" Measured with the Peltier apparatus,

TABLE 1

Purities, experimental and literature refractive indices np and melting temperatures
T of the chemicals used.

Chemical Mass np (293.15K) Tm/K
frac't lon Experimental Literature Experimental Literature
purity
Cyclohexane =0.995 1.42631 1.4266" 279.8¢ 279.80°
Hexadecane =0.990 1.43461 1.4345° 291.2¢ 291.15°¢
Propionic =0990 1.38682 1.3875° 252.3° 252.35°¢
acid
Butyric acid >0.995 1.39808 1.3978"  267.9° 267.45°
Pentanoic =>0.980 1.40857 1.4080°  238.7° 239.35°
acid
Hexanoic >0.980 1.41692 1.4170°  270.7¢ 269.55°
acid
Heptanoic =0.990 1.42290 1.4230"  265.6° 265.65°
acid
TABLE 10
Correlated model parameters and deviations rmsd for the fit of the binary solid-liquid equilibrium data to the Wilson and NRTL models.
Wilson NRTL®
Adyz/(J - mol ) Ay /(J - mol ) rmsd/K Agio/(J - mol ) Ags/(J -mol ") rmsd/K
Butyric acid (1) + pentanoic acid (2)
3899.22 -1833.25 0.76 -917.81 2342.07 0.68
* o432 =0.70.
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heptanoic acid + pentanoic acid
Margreth Tadie, Indra Bahadur, Prashant Reddy, Peterson Thokozani Ngema, Paramespri Naidoo,
Nirmala Deenadayalu, Deresh Ramjugernath, Solid—liquid equilibria measurements for binary
systems comprising (butyric acid + propionic or pentanoic acid) and (heptanoic acid + propionic or
butyric or pentanoic or hexanoic acid), J. Chem. Thermodynamics 57 (2013) 485-492

TABLE 7

Solid-liquid equilibrium temperatures T and mole fractions

x for (heptanoic acid (1) + pentanoic acd (2)).°

X, TIK
0.0822" 236.0
0.1610" 233.1
0.2544" 2285
0.3154" 2278
0.3739" 2327
0.4725" 2398
0.5231" 242 8
0.6056" 2471
0.6482" 2500
0.7190* 2529
0.7661° 2550
08249 2578
08874 260.1
0.9495° 2633
f Standard uncertainties u are uwlN=1K and
ul x, )= 0.0006,

¥ Measured with the Glass apparatus
¢ Measured with the Peltier apparatus

TABLE 1

Purities, experimental and literature refractive indices np and melting temperatures
T of the chemicals used.

Chemical Mass np (293.15K) Tm/K
fracF lon Experimental Literature Experimental Literature
purity
Cyclohexane =0.995 1.42631 1.4266" 279.8¢ 279.80°
Hexadecane =0.990 1.43461 1.4345° 291.2¢ 291.15°¢
Propionic =0990 1.38682 1.3875° 252.3° 252.35°
acid
Butyric acid >0.995 1.39808 1.3978"  267.9° 267.45°
Pentanoic =0.980 1.40857 1.4080°  238.7° 239.35¢
acid
Hexanoic >0.980 1.41692 14170  270.7¢ 269.55°
acid
Heptanoic =0.990 1.42290 1.4230"  265.6° 265.65°
acid
TABLE 10
Correlated model parameters and deviations rmsd for the fit of the binary solid-liquid equilibrium data to the Wilson and NRTL models.
Wilson NRTL®
Adyz/(J - mol ) Ay /(J - mol ) rmsd/K Agio/(J - mol ) Ags/(J -mol ") rmsd/K
Heptanoic acid (1) + pentanoic acid (2)
1236.01 —561.97 042 —~757.35 1328.50 042
“ o432 =0.70.
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heptanoic acid + butyric acid

Margreth Tadie, Indra Bahadur, Prashant Reddy, Peterson Thokozani Ngema, Paramespri Naidoo,
Nirmala Deenadayalu, Deresh Ramjugernath, Solid—liquid equilibria measurements for binary
systems comprising (butyric acid + propionic or pentanoic acid) and (heptanoic acid + propionic or
butyric or pentanoic or hexanoic acid), J. Chem. Thermodynamics 57 (2013) 485-492

TABLE &
Sold-hguid equilibrium temperatures T and mole fractions
x; for [heptanoic acid (1) + butymic aod (2))."

Xy TIK

0.0374* 2667
0.0764" 2637
0.1163" 2624
0.1587% 2585
0.1971" 2573
02401 2555
0.2858° 2525
03282 250.1
03748 24732
0.4225* 2435
0. 4504° 2413
04743 2423
0.5258* 245.0
05777 2483
0.6321° 2503
0.6882" 2542
0.7454" 256.6
0.8270" 259.5
0.8657" 2616
09271 264.0

“Standard wuncertainties w are wWN=1K and
ulx, )= 0.0006.

¥ Measured with the Peltier apparatus.

" Measured with the Glass apparaius,

TABLE 1
Purities, experimental and literature refractive indices np and melting temperatures
T of the chemicals used.

Chemical Mass np (293.15K) Tm/K
frac't lon Experimental Literature Experimental Literature
purity
Cyclohexane =0.995 1.42631 1.4266" 279.8¢ 279.80°
Hexadecane =0.990 1.43461 1.4345° 291.2¢ 291.15°¢
Propionic =0990 1.38682 1.3875° 252.3° 252.35°¢
acid
Butyric acid >0.995 1.39808 1.3978"  267.9° 267.45°
Pentanoic =0.980 1.40857 1.4080°  238.7° 239.35¢
acid
Hexanoic >0.980 1.41692 14170  270.7¢ 269.55°
acid
Heptanoic =0.990 1.42290 1.4230"  265.6° 265.65°
acid
TABLE 10
Correlated model parameters and deviations rmsd for the fit of the binary solid-liquid equilibrium data to the Wilson and NRTL models.
Wilson NRTL®
Adyz/(J - mol ) Ay /(J - mol ) rmsd/K Agio/(J - mol ) Ags/(J -mol ") rmsd/K
Heptanoic acid (1) + butyric acid (2)
—186.59 1040.61 0.78 24536 626.64 077
“ o432 =0.70.

ODABRATI JEDAN MODEL



heptanoic acid + propionic acid
Margreth Tadie, Indra Bahadur, Prashant Reddy, Peterson Thokozani Ngema, Paramespri Naidoo,
Nirmala Deenadayalu, Deresh Ramjugernath, Solid—liquid equilibria measurements for binary

systems comprising (butyric acid + propionic or pentanoic acid) and (heptanoic acid + propionic or

butyric or pentanoic or hexanoic acid), J. Chem. Thermodynamics 57 (2013) 485-492

TABLE 5

Solid-liquid equilibrium temperatures T and mole fractions

x; for {heptanoic acid (1) + propionoic acid (2)}.”

X1 T/K
0.0501* 2496
0.1165" 245.7
0.1844" 241.0
0.2281° 237.1
0.3159" 231.5
0.4018" 2354
0.4801" 241.0
0.5518" 2449
0.6487" 248.7
0.7328" 253.7
0.7994° 257.6
0.8654° 259.8
0.9322¢ 262.7

? Standard uncertainties wu are u(T)=1K and

uix,) = 0.0006.

b Measured with the Glass apparatus.
¢ Measured with the Peltier apparatus.

TABLE 1

Purities, experimental and literature refractive indices np and melting temperatures

T of the chemicals used.

Chemical Mass np (293.15K) Tm/K
fracﬁ 1on Experimental Literature Experimental Literature
purity
Cyclohexane =0.995 1.42631 1.4266" 279.8¢ 279.80°
Hexadecane =0.990 1.43461 1.4345° 291.2¢ 291.15°¢
Propionic =0990 1.38682 1.3875" 252.3° 252.35¢
acid
Butyric acid =0.995 1.39808 1.3978"  267.9° 267.45°
Pentanoic =0980 1.40857 1.4080°  238.7° 239.35°
acid
Hexanoic =0980 1.41692 1.4170" 270.7¢ 269.55¢
acid
Heptanoic =0990 1.42290 1.4230" 265.6¢ 265.65°
acid
TABLE 10
Correlated model parameters and deviations rmsd for the fit of the binary solid-liquid equilibrium data to the Wilson and NRTL models.
Wilson NRTL!
Al (] - mol ") Adgy /(] -mol ) rmsd/K Agyo/(] - mol ) Aga(] - mol ') rmsd|K
Heptanoic acid (1) + propionic acid (2)
1445.00 21.43 0.55 —753.63 1923.65 057
9 412 = 0,70,
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heptanoic acid + hexanoic acid
Margreth Tadie, Indra Bahadur, Prashant Reddy, Peterson Thokozani Ngema, Paramespri Naidoo,
Nirmala Deenadayalu, Deresh Ramjugernath, Solid—liquid equilibria measurements for binary
systems comprising (butyric acid + propionic or pentanoic acid) and (heptanoic acid + propionic or
butyric or pentanoic or hexanoic acid), J. Chem. Thermodynamics 57 (2013) 485-492

TABLE 8

Solid-liquid equilibrium temperatures T and mole fractions

x, for {heptanoic acid (1) + hexanoic acid (2)}.**

X T/K

0.0501 267.6
0.1003 265.8
0.1502 263.9
0.2000 262.6
0.2500 2593
0.3023 2586
0.3569 256.3
0.4071 255.5
0.4497 255.1
0.5005 2545
0.5505 2549
0.5999 256.1
0.6506 257.9
0.6998 259.2
0.7509 259.8
0.8019 261.0
0.8521 262.8
0.8990 263.7
0.9464 264.6

% Standard  uncertainties u are u(T)=1K and
u(x,) = 0.0006.
¥ Measured with the Glass apparatus,

TABLE 1
Purities, experimental and literature refractive indices np and melting temperatures
T of the chemicals used.

Chemical Mass np (293.15K) Tm/K
frac; 1on Experimental Literature Experimental Literature
purity
Cyclohexane =0.995 1.42631 1.4266" 279.8¢ 279.80°
Hexadecane =0.990 1.43461 1.4345° 291.2¢ 291.15°¢
Propionic =0990 1.38682 1.3875" 252.3° 252.35¢
acid
Butyric acid =0.995 1.39808 1.3978"  267.9° 267.45°
Pentanoic =0980 1.40857 1.4080°  238.7° 239.35°
acid
Hexanoic =0980 1.41692 1.4170" 270.7¢ 269.55¢
acid
Heptanoic =0990 1.42290 1.4230" 265.6¢ 265.65°
acid
TABLE 10
Correlated model parameters and deviations rmsd for the fit of the binary solid-liquid equilibrium data to the Wilson and NRTL models.
Wilson NRTL!
Al (] - mol ") Adgy /(] -mol ) rmsd/K Agyo/(] - mol ) Aga(] - mol ') rmsd/K
Heptanoic acid (1) + hexanoic acid (2)
25232 3667.59 0.61 3169.06 114227 0.61
* o432 =0.70.
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stearic acid + adipic acid

Guixiang Ma, Jinhe Sun, Shaolei Xie, Zhao Wang, Yan Jing, Yongzhong Jia, Solid-liquid phase equilibria
of stearic acid and dicarboxylic acids binary mixtures as low temperature thermal energy storage
materials, The Journal of Chemical Thermodynamics, Volume 120, May 2018, Pages 60-71

TABLE 3

Measured solid-liquid equilibrium properties of SA and ADA binary mixture in the
melting process at heating rate of 2 K-min™ (ys4, the mole fraction of SA in binary
mixture; Tg, the eutectic temperature; AHg, the enthalpy of the eutectic reaction; Ty,

the liquidus temperature; AH,, the total enthalpy of melting), at pressure 77.0 kPa *.

TABLE2

Properties of the pure materials employed in the study in the melting process ( T the
solid-solid phase transition onset temperature, AH, - the solid-solid phase transition
latent heat, T the solid-liquid phase transition onset temperature, AM ; the

solid-liquid phase transition latent heat), at pressure 77.0 kPa °.

. o P <« P Solid
Ysa Te /(K) AHE /(g T l(K) AHy YI(J-g™)
phase
0.000 na na 42332 245.31 ADA
0.054 338.52 15.74 424.24 221.83 ADA
0.114 33891 33,19 422.88 215.42 ADA
0.180 339.53 54.27 422.50 218.32 ADA
0.255 339.63 77.11 42223 209.69 ADA
0339 339.64 91.82 421.58 200.38 ADA
0435 339.86 116.95 421.40 207.11 ADA
0,545 340.04 149.08 420.07 221.20 ADA
0673 340.14 156.67 415.15 189.16 ADA
0.822 340.05 175.49 405.01 189.46 ADA
0.855 34018 175.19 399.84 182.62 ADA
0.889 339.97 188.89 385.75 190.15 ADA
0.925 340.00 185.94 na 185.94 ADA
0.962 340.60 200.30 na 200.30 SA
1.000 na na 342.00 200.79 SA

“* Experimental pressure was not controlled beyond the typical range of atmospheric

pressure, (77.041.0) kPa,

Compound SA ADA SUA SEA
.t Literature 343.31[29] na 35550[17] 40360[17] 370.30[17]
HK) Expermental na na na 405.59 na
AH® Literature na na 1162 [17] 52.85[17] 198 [L7}
/(rg')  Expermental na na na 49.76 na
4211
[24]. 42528 [11],
406.76 [11],
34225 428.15[12), 415.07 [11),
407.15[12],
TS Liternture [25]. 419.00 [17), 417.15 |13),
405.40 [15],
(K) 341.65 423.85[18), 41320117)
403.90[17]
[26). 405.25 [21]
343.98 [29]
Expermental 342.00 423.32 413.78 404,90
222,80 26882401 ],
23110 [11],
[24]. 260.00 [12],
178.30 [11], 228.00 [12].
AH Literature 201.50 230.60 [17),
i 17830 [17) 221.80[15).
iirg" 25), 254.10 [ 18],
’ 3 0y 23041 [17)
20180 [26] 217.90[21]
Expermental 200.79 24531 16680 220.14




stearic acid + suberic acid

Guixiang Ma, Jinhe Sun, Shaolei Xie, Zhao Wang, Yan Jing, Yongzhong Jia, Solid-liquid phase equilibria
of stearic acid and dicarboxylic acids binary mixtures as low temperature thermal energy storage
materials, The Journal of Chemical Thermodynamics, Volume 120, May 2018, Pages 60-71

TABLE4

Measured solid-liquid equilibrium properties of SA and SUA binary mixture in the
melting process at heating rate of 2 K-min” (ys4, the mole fraction of SA in binary
mixture; T, the eutectic temperature; AHg, the enthalpy of the-eutectic reaction; 7T,

the solid-solid phase transition temperature; Ty, the liguidus temperature; AH,, the

TABLE2

Properties of the pure materials employed in the study in the melting process ( T the

solid-solid phase transition onset temperature, AH, - the solid-solid phase transition

latent heat, T the solid-liquid phase transition onset temperature, AM ; the

solid-liquid phase transition latent heat), at pressure 77.0 kPa °.

total enthalpy of melting), at pressure 77.0 kPa *. Compound SA ADA SUA SEA
d d -
wsa® TeAK)C T K e T ) © Aty el r.p  Literawre  343.31[29] na 355.90[17] 403.60[17) 370.30[17)
og" /(dg')  phase
HK) Expermental na na na 405.59 na
0.000 na na 40559 413.78 216.56 SUA
AH. ¢ Literature na na 1162 [17] 52.85[17] 198 [L7}
0.064 339.89 17.07 405.37 413.03 201.56 SUA ad
0.133 339.19 34.62 405.41 410.79 203.86 SUA /(rg') Expermental na na na 49.76 na
0.208 339.46 52.53 404.53 409.00 202.00 SUA 34211
029 33932 7930 40114 40657  203.04  SUA 24,  42528[11],
406.76 [11),
0.380 339.61 97.48 396.64 406.46 198.91 SUA 34225 428.15[12], 415.07 [11}
407.15[12),
0479+ 33958 11832 na 40442 198.11 SUA /T.*  Literature (25,  419.00[17), 41715 ),
405.40 [15),
0.588. 339.52 128.43 n.a 400.07 173.03 SUA (K) 341.65 423,85 [18], 41320[17)
403.90 [17]
0710 33941 15478 na 39288 19252 SUA (26,  405.25[21]
0.846 339.68 169.95 n.a 368.74 186.98 SUA 343.98 [29]
0.876 339.57 178.60 n.a 355.96 196.11 SUA Expermental 342.00 42332 413.78 404.90
0906 3054 19018 na M3 19755 SUA 2280 26904Y ), 231.10[11]
231.10 L
0.936 339.52 191.38 n.a na 191.38 SA [24]. 260.00 [12],
178.30 [11], 228.00 [12].
0.968 339.85 5.7 n.a n.a 183.79 SA AHLS Literature 201.50 230.60 [17],
i 17830 [17) 221.80[15).
1.000 na na na 342.00 200.79 SA g™ 125, 254,10 (18],
23041 [17)
* Experimental pressure was not controlled beyond the typical range of atmospheric 20180 [26]  217.90[21]
Expermental 200.79 24531 16680 220.14




stearic acid + sebacic acid

Guixiang Ma, Jinhe Sun, Shaolei Xie, Zhao Wang, Yan Jing, Yongzhong Jia, Solid-liquid phase equilibria
of stearic acid and dicarboxylic acids binary mixtures as low temperature thermal energy storage
materials, The Journal of Chemical Thermodynamics, Volume 120, May 2018, Pages 60-71

TABLE2
TABLES
Properties of the pure materials employed in the study in the melting process ( T the
Measured solid-liquid equilibrium properties of SA and SEA binary mixture in the
solid-solid phase transition onset temperature, AH, - the sohd-solid phase transition
melting process at heating rate of 2 K-min" (ys, the mole fraction of SA in binary
. latent heat, T, the solid-liquid phase transition onset temperature, AH, ; the
mixture; Tg, the eutectic temperature; AHg, the enthalpy of the'eutectic reaction; Ti,
solid-liquid phase transition latent heat), at pressure 77.0 kPa °.
the liquidus temperature; AHy, the total enthalpy of melting), at pressure 77.0 kPa *. e e vy ) i :
I
. - AHL S . AHLS Solid Compound SA ADA SUA SEA
Ysa Te (K) . T (K) i
(g gl phasc 7.0 Literawre  34331[29] na IS590[17] 403.60[17] 37030[17]
0.000 e B 904.90 22014 SEA AK) Expermental na na na 405.59 na
0.073 336.67 14.75 404.39 206.71 SEA 2
AH,¢ Literature na na 1162[17] 5285[17) 198 [17]
0.151 338.17 3407 402.26 201.22 SEA
/(Jg"y  Expermental na na na 49.76 na
0.234 338.67 48.42 400.38 187.76 SEA
0.322 3395 6723 39827 181.63 SEA 34211
o 24], 42528 [11],
0416 339.01 81.35 395.62 169.83 SEA (24) (1 20676 [11],
2 2 ¥
0516 339.39 96.15 392.63 149.96 SEA 34225 428.15[12), 415.07 11, PR
0.624 339.41 112.93 388.78 150.44 SEA /T Literature (25 419.00[17). 47509, 205.40{15)
. (K) 341.65  423.85[18], 4132017 T
0.740 339.47 130.48 366.36 151.59 SEA (18] 17 20390 [17]
0.865 339.29 165.33 354.25 193.16 SEA [26]. 40525 [21]
0.891 339.84 183.08 349.35 201.46 SEA 34398 [29]
0918 339.73 189.77 344.49 195.59 SEA Expermental 342.00 423.32 413.78 40490
0.945 34023 196.63 na 196.63 SA 22280 268824B ). 23110[11)
24, _-26000(12), o 3
0.972 340.26 5321 na 204.89 SA (24) (12 17830 1), 2800 [12],
5 AHY Literature 201 .80 230.60 [17].
1000 na na 342.00 200.79 SA : (17 17830 [17) 2180 [15),
* Experimental pressure was not controlled beyond the typical range of atmospheric e {25), 254.10[18), 23041 [17)
pressure, (77.0£1.0) kPa. 20180 [26] 217.90[21]
Expermental 200.79 24531 16680 220.14




phenantrene + o-dichlorobenzene
Dongwei Wei, (Solid+liquid) equilibria of (phenanthrene+dichlorobenzenes), Thermochimica Acta
479 (2008) 3236

Table 2

Measured solid-liquid equilibrium data for the system {phenanthrene (1)+o0-

dichlorobenzene (2)}.

x Te (°C) T(C)

1.0000 989

09511 -250 95.7

09242 =250 939

0.8800 =250 909

0.8279 -250 87.0

0.8010 -25.0 B4.1

0.7605 =250 81.0

0.6968 -250 758

0.6241 -250 69.5

05579 =250 62.0

0.5062 =250 57.0

0.4690 -250 51.8

0431 -250 480

03752 -250 400

03403 -250 343

03ns =250 292

02719 250 235

0.2382 250 155

0.1913 -250 6.1

0.1506 -250 —4.1

0.1200 =250 -135

0.0000 -173
Table 1
Physical constants of pure compounds.
Compounds T (*C) Hy, (Jmol-1) v(cm?® mol-")[11] 5()"2 cm-32)[12]

Experimental® Literature [11] Experimental® Literature [11]

Phenanthrene 989 99.24 16,685 16,460 158.0[10] 200
o-Dichlorobenzene -173 -17.0 13,004 12,400 97.25 (20°C) 205
m-Dichlorobenzene -249 -248 12510 12,600 98.57 (20-C) 200
p-Dichlorobenzene 53.0 53.09 18,082 18,190 101.8 (55°C) 198

* Qur experimental values.



phenantrene + p-dichlorobenzene
Dongwei Wei, (Solid+liquid) equilibria of (phenanthrene+dichlorobenzenes), Thermochimica Acta
479 (2008) 3236

Table 4
Measured solid-liquid equilibrium data for the system |phenanthrene (1)+p-
dichlorobenzene (2)}.

X Te (°C) T(°0)

1.0000 989

09571 136 96.0

09255 336 938

09090 336 925

0.8374 136 86.7

0.8163 336 855

0.7458 336 798

0.7182 136 715

0.7023 336 76.8

0.6380 336 705

0.5590 336 629

05111 136 579

04464 316 506

0.4092 336 464

03583 336 403

03444 136 385

03060 336 336

0.1948 336 429

0.1518 136 450

0.1057 136 475

00518 336 50.1

0.0000 530

Table 1

Physical constants of pure compounds.

Compounds T (*C) Hy, (Jmol-1) v(cm?® mol-")[11] 5()"2 cm-32)[12]
Experimental® Literature [11] Experimental® Literature [11]

Phenanthrene 989 99.24 16,685 16,460 158.0[10] 200

o-Dichlorobenzene -173 -17.0 13,094 12,400 97.25(20°C) 205

m-Dichlorobenzene -249 -248 12510 12,600 98.57 (20-C) 200

p-Dichlorobenzene 530 53.09 18,082 18,190 101.8 (55°C) 198

* Qur experimental values.



phenantrene + m-dichlorobenzene
Dongwei Wei, (Solid+liquid) equilibria of (phenanthrene+dichlorobenzenes), Thermochimica Acta

479 (2008) 32-36
Table 3

Measured solid-liquid equilibrium data for the system {phenanthrene (1)+m-

dichlorobenzene (2)}.

X Te (=€) T(-C)

1.0000 989

0.9600 —-280 96.3

0.9082 -280 929

0.8548 -280 89.1

0.7878 -280 B4.1

0.7452 -280 80.5

0.6981 -28.0 76.7

0.6620 -28.0 735

0.6010 -280 678

0.5443 -28.0 622

0.4912 -280 56.6

0.4576 -28.0 526

0.4102 -28.0 47.1

0.3543 -28.0 400

03031 -28.0 319

0.2678 -280 26.1

0.2188 -280 17.5

0.1612 -28.0 5.0

0.1151 -28.0 -70

0.0812 -280 -18.1

0.0000 -249
Table 1
Physical constants of pure compounds.
Compounds T (*C) Hy, (Jmol-1) v(cm?® mol-")[11] 5()"2 cm-32)[12]

Experimental® Literature [11] Experimental® Literature [11]

Phenanthrene 989 99.24 16,685 16,460 158.0[10] 200
o-Dichlorobenzene -173 -17.0 13,004 12,400 97.25(20°C) 205
m-Dichlorobenzene -249 -248 12510 12,600 98.57 (20-C) 200
p-Dichlorobenzene 530 53.09 18,082 18,190 101.8 (55°C) 198

* Qur experimental values.



N,N,N’,N’'-tetramethylethylenediamine + n-heptane
Farida AllalAbdallah Dahmani, Measurement and prediction of solid—liquid phase equilibriafor
diamine+n-heptane, or cyclohexane, Fluid Phase Equilibria 190 (2001) 33-45

Table 2
Experimental solid-liquid equilibrium temperatures for the system TMED (1) + n-heptane (2)

X Tai) (K) T (K)

0 182.55

0.0518 181.10

0.1055 180.18

0.1533 188.23

0.1829 190.96

0.2038 193.03

0.2331 194.16

0.2529 195.62

0.3069 198.06

0.4093 201.99

0.5053 205.62

0.6031 207.41

0.7041 208.29

0.8021 210.54

0.8542 211.03

0.9023 212.78

0.9622 214.01

1 215.22

Table 1

Physical constants of pure compounds®

Components AH:/RT T: (K) ACL/R®
n-Heptane 9.2490° 182.55¢ 182.55° 6.5670
Cyclohexane 1.1307° 279.75° 279.65° 14.66
TMED 9.4495° 215.15° -
DMP 4.887¢ 272.15° -
N.N-dimethylaniline 7.615¢ 274.15¢ -

2 Temperature of fusion, 7;; molar heat of fusion, AH;; and molar heat capacity of fusion, ACH,.

v [8].

© Our experimental values.



N,N,N’,N’'-tetramethylethylenediamine + cyclohexane
Farida AllalAbdallah Dahmani, Measurement and prediction of solid—liquid phase equilibriafor
diamine+n-heptane, or cyclohexane, Fluid Phase Equilibria 190 (2001) 33-45

Table 3
Experimental solid-liquid equilibrium temperatures for the system TMED (1) + cyclohexane (2)

X Ty (K) Iy (K)

0 279.15

0.0599 262.15

0.1048 252.44

0.1538 242.83

0.2102 233.76

0.2622 225.85

0.3273 217.29

0.3594 209.83

0.4046 204.63

0.4670 199.78

0.4857 201.43

0.5152 202.96

0.5528 206.67

0.6075 206.71

0.6612 208.30

0.7012 209.29

0.7458 210.00

0.8047 211.30

0.8722 212,50

0.9034 213.04

0.9469 213.90

1 215.15
Table |
Physical constants of pure compounds®
Components AH:/RT T: (K) ACE/RP
n-Heptane 9.2490° 182.55¢ 182.55° 6.5670
Cyclohexane 1.1307° 279.75¢° 279.65° 14.66
TMED 9.4495¢ 215.15° —
DMP 4.887¢ 272.15° -
NN-dimethylaniline 7.615¢ 274.15¢ -

2 Temperature of fusion, 7¢; molar heat of fusion, AH;; and molar heat capacity of fusion, ACH.
°[8].

 Our experimental values.



1,4-dimethylpiperazine + n-heptane
Farida AllalAbdallah Dahmani, Measurement and prediction of solid—liquid phase equilibriafor
diamine+n-heptane, or cyclohexane, Fluid Phase Equilibria 190 (2001) 33-45

Table 4

Experimental solid-liquid equilibrium temperatures for the system DMP (1) + heptane (2)

X1 Tmnn (K) Tml{lr(K]

0 182.55

0.0139 182.15

0.0243 182.15

0.0511 183.92

0.0994 195.23

0.2021 220.23

0.3029 237.15

0.4017 242.65

0.5010 247.65

0.6042 252.90

0.7039 258.13

0.7843 262.07

0.8893 267.18

0.9470 270.30

1 272.15
Table 1
Physical constants of pure compounds®
Components AH:/RT T: (K) ACS/RP
n-Heptane 9.2490° 182.55¢ 182.55° 6.5670
Cyclohexane 1.1307® 279.75° 279.65° 14.66
TMED 9.4495¢ 215.15° -
DMP 4.887¢ 272.15° -
N.N-dimethylaniline 7.615¢ 274.15¢ -

2 Temperature of fusion, T;; molar heat of fusion, AH;: and molar heat capacity of fusion, AC%,.
*[8].

© Our experimental values.



1,4-dimethylpiperazine + cyclohexane
Farida AllalAbdallah Dahmani, Measurement and prediction of solid—liquid phase equilibriafor
diamine+n-heptane, or cyclohexane, Fluid Phase Equilibria 190 (2001) 33-45

Table 5
Experimental solid-liquid equilibrium temperatures for the system DMP (1) + cvelohexane (2)
X Ty (K) Tmip) (K)
0 279.15
0.0499 267.90
0.1070 259.15
0.1577 250.10
0.2084 238.98
0.2934 232.15
0.3899 238.67
0.5044 244.41
0.6306 249.53
0.6930 254.15
0.8043 261.45
0.9034 265.70
0.9510 268.47
1 272.15
Table 1
Physical constants of pure compounds®
Components AH:/RT T: (K) ACL/R®
n-Heptane 9.2490° 182.55¢ 182.55° 6.5670
Cyclohexane 1.1307® 279.75° 279.65° 14.66
TMED 9.4495¢ 215.15° -
DMP 4.887¢ 272.15° -
N.N-dimethylaniline 7.615¢ 274.15¢ -

2 Temperature of fusion, 7;; molar heat of fusion, AH;; and molar heat capacity of fusion, ACH,.

v [8].

© Our experimental values.



N,N-dimethylaniline + n-heptane
Farida AllalAbdallah Dahmani, Measurement and prediction of solid—liquid phase equilibriafor
diamine+n-heptane, or cyclohexane, Fluid Phase Equilibria 190 (2001) 33-45

Table 6
Experimental solid-liquid equilibrium temperatures for the system DMA (1) + heptane (2)

X Ty (K) T (K)

0 182.55

0.0505 177.39

0.0717 177.39

0.0998 177.39 228.47

0.1104 231.74

0.1205 238.15

0.1645 240.15

0.1975 247.15

0.2474 247.15

0.3001 249.81

0.3527 252.15

0.3998 254.26

0.5004 256.29

0.6003 257.47

0.7006 262.93

0.7945 265.92

0.9010 269.53

1 274.15
Table |
Physical constants of pure compounds®
Components AH:/RT T: (K) ACL/R®
n-Heptane 9.2490° 182.55¢ 182.55° 6.5670
Cyclohexane 1.1307° 279.75¢ 279.65° 14.66
TMED 9.4495¢ 215.15° -
DMP 4.887¢ 272.15° -
NN-dimethylaniline 7.615¢ 274.15¢ -

2 Temperature of fusion, 7¢; molar heat of fusion, AH;; and molar heat capacity of fusion, ACH.
°[8].

 Our experimental values.



N,N-dimethylaniline + cyclohexane
Farida AllalAbdallah Dahmani, Measurement and prediction of solid—liquid phase equilibriafor
diamine+n-heptane, or cyclohexane, Fluid Phase Equilibria 190 (2001) 33-45

Table 7
Experimental solid-liquid equilibrium temperatures for the system DMA (1) + cyclohexane (2)

X Ty (K) Ty (K)

0 279.15

0.0196 27451

0.0509 268.59

0.0993 258.15

0.1497 250.15

0.2001 248.15

0.2702 244.15

0.2993 246.15

0.3511 249.70

0.4080 252.15

0.4983 254.15

0.5999 257.15

0.6600 259.78

0.7001 261.15

0.7934 265.15

0.8925 269.15

0.9488 272.57

1 274.15
Table |
Physical constants of pure compounds®
Components AH:/RT T: (K) ACE/RP
n-Heptane 9.2490° 182.55¢ 182.55° 6.5670
Cyclohexane 1.1307° 279.75¢ 279.65° 14.66
TMED 9.4495¢ 215.15° -
DMP 4.887¢ 272.15° -
NN-dimethylaniline 7.615¢ 274.15¢ -

2 Temperature of fusion, 7¢; molar heat of fusion, AH;; and molar heat capacity of fusion, ACH.

°[8].

 Our experimental values.



n-octadecane + myristic acid
Dongwei Wei, Sainan Han, Xiao Shen, Solid-liquid phase equilibria of (n-octadecane with myristic,
and palmitic acid) binary mixtures used as phase change materials (PCMs), J. Chem.
Thermodynamics 101 (2016) 7-11

Table 3

Measured solid-liquid equilibrium data at p = 0.1 MPa for the system {n-octadecane (1) + myristic acid (2)}: x, denotes the mole fraction of n-octadecane, the component 1 in this
work; T, the temperature of solid-liquid phase transformation; AH, the enthalpy of the eutectic reaction; Tg, the eutectic temperature; 37* and 75, the experimental activity

coefficients of component 1 or 2, respectively.

X1 TIK AH|(J g " mix) Te/K Solid phase o -,-;“"
0 327.15 0 Myristic acid 1.000
0.09571 325.45 23 298.85 Myristic acid 1.007
0.1989 32295 42 299.00 Muyristic acid 1.032
0.2974 321.05 78 299.25 Myristic acid 1.074
0.3951 318.85 102 299.35 Myristic acid 1.136
0.5032 316.55 126 299.75 Myristic acid 1.235
0.5857 314.65 148 299.85 Muyristic acid 1.339
0.6244 313.05 166 299.35 Myristic acid 1.399
0.6706 312.25 173 299.65 Myristic acid 1.482
0.7272 31065 181 299.65 Muyristic acid 1.605
0.7532 308.25 201 299.55 Myristic acid 1.671
0.7932 307.15 206 299.75 Muyristic acid 1.787
0.8655 302.65 225 299.65 Myristic acid 1.900
0.9690 300.55 75 299.65 n-Octadecane 1.001
1 300.95 0 n-Octadecane 1.000
Standard uncertainties u are u(T) = 0.2 K, u(x,) = 0.0005, u(H) =(0.02-H) ] mol ', u(p) = 10 kPa.
Table 2
Physical constants of pure compounds: Ag;H,, and T,,, denote the molar enthalpy of fusion, the melting temperature, respectively.
Compound IUPAC name CAS RN Formula Mol. wt. ApusHm/(k] mol~") Tm/K
This work Literature This work Literature
n-Octadecane n-Octadecane 593-45-3 CH3(CH,),¢CH; 25449 61.65 60.1 [22] 300.95 301.0 (23]
60.760 [23] 301.1 [22]
61.500 [24] 301.15 [26]
61.7 [25] 301.35 [25]
61.706 [26] 301.5 [24]
Myristic acid n-Tetradecanoic acid 544-63-8 CH3(CH,),,CO0H 22837 44.75 40.1 [27] 327.15 326.2 [29]
45.10 [28] 326.6 [27]
45.75 [29] 327.37 28]
Palmitic acid n-Hexadecanoic acid 57-10-3 CH5(CH,),,COOH 256.42 5255 51.37 [30] 335.15 332.7 [30]
53.9 [31] 3354 [31]

Standard uncertainties u are u(T) = 0.2 K, u(H) =(0.02-H) J mol~"'.

Table 5

Constants of pure component: r, molecular size parameter; and g, molecular area
parameter in the models of UNIQUAC and UNIFAC.

Component (i q°
n-Octadecane 12,5926 10.336
Myristic acid 10.2952 8.572
Palmitic acid 11.6440 9.652
? Calculated from UNIFAC tables [38].
Table 6
Values of parameters and the root-mean-square deviation @ (Eq. (11)), and absolute mean deviation A (Eq. (12)) of temperature obtained by using the different models.
Models ih UNIQUAC Ideal UNIFAC
i hJK Augz/(J mol™") Auzy [(J mol ") @i=1
n-Octadecane (1) + myristic acid (2)
Parameters 2.055 5361.16 1678.05 -1084.72
afK 033 032 1.87 1.07
AK 0.24 0.21 484 0.86
n-Octadecane (1) + palmitic acid (2)
Parameters 1.645 6111.18 1730.13 ~1183.54
afK 0.29 0.23 225 138
AlK 0.21 0.16 337 1.70

ODABRATI UNIQUAC



n-octadecane + palmitic acid

Dongwei Wei, Sainan Han, Xiao Shen, Solid-liquid phase equilibria of (n-octadecane with myristic,
and palmitic acid) binary mixtures used as phase change materials (PCMs), J. Chem.
Thermodynamics 101 (2016) 7-11

Table 4

Measured solid-liquid equilibrium data at p = 0.1 MPa for the system {n-octadecane (1) + palmitic acid (2)}: x, denotes the mole fraction of n-octadecane, the component 1 in this
work; T, the temperature of solid-liquid phase transformation; AH, the enthalpy of the eutectic reaction; Tg, the eutectic temperature; 77 and 75, the experimental activity
coefficients of component 1 or 2, respectively.

Xy T/K AH|(J g " mix) Te/K Solid phase e -
0.0000 335.15 0 Palmitic acid 1.000
0.1073 333.05 27 298.95 Palmitic acid 1.007
0.2125 33095 53 298.65 Palmitic acid 1.028
0.3265 328.45 78 298.95 Palmitic acid 1.070
0.4069 326.75 105 299.35 Palmitic acid 1.115
0.5021 324.35 127 299.25 Palmitic acid 1.188
0.5989 321.75 151 299.85 Palmitic acid 1.291
0.6333 32095 156 299.95 Palmitic acid 1336
0.6862 318.85 174 300.55 Palmitic acid 1.419
0.7356 317.65 183 300.25 Palmitic acid 1.512
0.7973 314.65 205 300.65 Palmitic acid 1.657
0.8344 311.65 207 300.65 Palmitic acid 1.765
0.9008 306.45 220 300.15 Palmitic acid 2.022
09723 300.55 132 300.15 n-Octadecane 1.001

1.0000 300.95 0 n-Octadecane 1.000

Standard uncertainties u are u(T) = 0.2 K, u(x,) = 0.0005, u(H) = (0.02-H) J mol ', u(p) = 10 kPa.

Table 2
Physical constants of pure compounds: Ag;H,, and T,,, denote the molar enthalpy of fusion, the melting temperature, respectively.
Compound IUPAC name CAS RN Formula Mol. wt. AgusHm/(k] mol ") Tm/K
This work Literature This work Literature
n-Octadecane n-Octadecane 593-45-3 CH3(CH,);¢CH3 25449 61.65 60.1 [22] 300.95 301.0 (23]
60.760 23] 301.1 [22]
61.500 [24] 301.15 [26]
61.7 [25] 301.35 [25]
61.706 [26] 301.5 [24]
Myristic acid n-Tetradecanoic acid 544-63-8 CH5(CH,),,CO0H 22837 44.75 40.1 [27) 327.15 326.2 [29]
45.10 (28] 326.6 [27]
45.75 [29] 327.37 [28]
Palmitic acid n-Hexadecanoic acid 57-10-3 CH5(CH,),4CO0H 256.42 52.55 51.37 [30] 335.15 332.7 [30]
53.9 [31] 3354 [31]

Standard uncertainties u are u(T) =0.2 K, u(H) = (0.02:H) ] mol .

Table 5
Constants of pure component: r, molecular size parameter; and g, molecular area
parameter in the models of UNIQUAC and UNIFAC.

Component (i q°

n-Octadecane 12,5926 10.336
Myristic acid 10.2952 8.572
Palmitic acid 11.6440 9.652

? Calculated from UNIFAC tables [38].

Table 6

Values of parameters and the root-mean-square deviation & (Eq. (11)), and absolute mean deviation A (Eq. (12)) of temperature obtained by using the different models.
Models ih UNIQUAC Ideal UNIFAC

i hJK Aua[( mol ") Auzy [(J mol ") =1

n-Octadecane (1) + myristic acid (2)
Parameters 2,055 5361.16 1678.05 -1084.72
afK 0.33 0.32 1.87 1.07
AfK 024 0.21 4.84 0.86
n-Octadecane (1) + palmitic acid (2)
Parameters 1.645 6111.18 173013 -1183.54
afK 029 0.23 225 1.38
AlK 0.21 0.16 337 1.70

ODABRATI UNIQUAC



naphthalene + o-dichlorobenzene
Dongwei Wei, Kexin Jin, (Solid + liquid) equilibria of (naphthalene + isomeric dichlorobenzenes), J.
Chem. Thermodynamics 41 (2009) 145—-149

TABLE 2
Measured (solid + liquid) equilibrium data for the system {[naphthalene (1)+o-
dichlorobenzene (2)).

X1 Te/K TeelK 1K

1.0000 250.15 353.25

0.9221 250.15 349.15

0.8902 250.15 347.65

0.8471 250.15 344.45

0.7692 250.15 339.25

0.7213 250.15 336.65

0.6490 250.15 330.65

0.6230 250.15 329.45

0.5612 250.15 323.35

0.5290 250.15 319.45

0.4669 232.55 250.15 313.55

0.4300 232.55 250.15 309.15

0.3964 232.55 250.15 304.95

0.3415 232.55 250.15 295.65

0.2982 232.55 250.15 289.25

0.2801 232.55 250.15 285.35

0.2432 23255 250.15 27825

0.2090 232.55 250.15 270.75

0.1421 23255 250.15 252.15

0.0749 232.55 304.65

0.0289 23255 24425

0.0000 25585

TABLE 1

Physical constants of pure compounds.

Compounds Tm/K Hpmf] - mol ! v/(cm? - mol ') [9] 8/()-em~)"2 [10]
Literature [9] Experimental® Literature [9] Experimental®

Naphthalene 35341 353.25 18,700 19,010 125.0 (293.15K) 203

o-Dichlorobenzene 256.15 255.85 13,094 12,400 97.25(293.15K) 20.5

m-Dichlorobenzene 24835 24825 12510 12,600 98.57 (293.15K) 20.0

p-Dichlorobenzene 326.24 326.15 18,082 18,190 101.8 (328.15K) 19.8

“ Qur experimental values.



naphthalene + p-dichlorobenzene
Dongwei Wei, Kexin Jin, (Solid + liquid) equilibria of (naphthalene + isomeric dichlorobenzenes), J.
Chem. Thermodynamics 41 (2009) 145—-149

TABLE 4

Measured (solid + liquid) equilibrium data for the system mnaphthalene (1)+p-

dichlorobenzene (2).

X Te/K /K

1.0000 353.25

0.9530 302.85 350.75

0.9209 30285 34795

0.8432 302.85 343.55

0.7958 302.85 33965

0.7311 302.85 335.05

0.6843 302.85 33135

0.6260 302.85 326.65

0.5590 302.85 320.15

0.4831 302.85 31235

0.4228 302.85 306.25

0.3438 302.85 305.15

0.3062 302.85 307.15

0.2563 302.85 310.65

0.2370 302.85 311.65

0.1922 302.85 314.15

0.1500 302.85 317.05

0.0737 302.85 32195

0.0000 326.15

TABLE 1

Physical constants of pure compounds.

Compounds Tm/K Hy/] - mol ! vj(cm? - mol ') [9] 8/(J-cm )" [10]
Literature [9] Experimental® Literature [9] Experimental”

Naphthalene 353.41 35325 18,700 19,010 125.0 (293.15K) 203

o-Dichlorobenzene 256.15 255.85 13,094 12,400 97.25 (293.15K) 20.5

m-Dichlorobenzene 248.35 248.25 12,510 12,600 98.57 (293.15K) 200

p-Dichlorobenzene 326.24 326.15 18,082 18,190 101.8 (328.15K) 19.8

“ Our experimental values.



naphthalene + m-dichlorobenzene
Dongwei Wei, Kexin Jin, (Solid + liquid) equilibria of (naphthalene + isomeric dichlorobenzenes), J.
Chem. Thermodynamics 41 (2009) 145—-149

TABLE 3

Measured (solid + liquid) equilibrium data for the system {naphthalene (1)+ m-
dichlorobenzene (2)}.

X Te/K T/K

1.000 353.25

09571 24485 350.95

0.9289 24485 349.15

0.9082 24485 347.95

0.8748 24485 346.15

0.8319 24485 343.65

0.7962 24485 340.95

0.7542 244 85 338.15

0.7321 244 85 33635

0.7051 24485 33445

0.6580 24485 331.05

0.5970 24485 326.55

0.5701 244 85 324.15

0.5458 24485 321.85

0.4962 24485 31755

0.4360 24485 31165

0.3671 24485 304.15

0.3250 24485 29925

0.2811 24485 293.05

0.2178 24485 283.45

0.1580 24485 27235

01114 24485 261.15

0.0000 248.25

TABLE 1

Physical constants of pure compounds.

Compounds Tm/K Hpmf] - mol ! v/(cm? - mol ') [9] 8/()-em~)"2 [10]
Literature [9] Experimental® Literature [9] Experimental®

Naphthalene 35341 353.25 18,700 19,010 125.0 (293.15K) 203

o-Dichlorobenzene 256.15 255.85 13,094 12,400 97.25(293.15K) 20.5

m-Dichlorobenzene 24835 24825 12510 12,600 98.57 (293.15K) 20.0

p-Dichlorobenzene 326.24 326.15 18,082 18,190 101.8 (328.15K) 19.8

“ Qur experimental values.



octan-1-ol + benzonitrile

Urszula Domanska, Matgorzata Marciniak, Experimental (solid + liquid) phase equilibria of (alkan-1-ol
+benzonitrile), (amine + benzonitrile) binary mixtures, and(decan-1-ol + decylamine + benzonitrile)
ternary mixtures, Fluid Phase Equilibria 251 (2007) 161-166

Table 2
Experimental (solid + liquid) equilibrium temperatures, T for binary mixtures
{alkan-1-ol (1) + benzonitrile (2)}

X T(K) x| T (K) X T(K)

Octan-1-ol

0.0000 260.67 0.3135 253.28 0.6689 253.68

0.0363 259.08 0.3488 252.62 0.7037 254.01

0.0726 257.85 0.3954 251.70 0.7435 254.54

0.1063 257.06 04218 251.33 0.7952 255.13

0.1311 256.56 0.4249° 251.27 0.8268 255.71

0.1561 256.13 0.4466 251.56 0.8523 256.06

(.1881 255.50 0.4667 251.83 0.8889 256.69

0.2047 255.20 0.4963 252.09 0.9463 257.41

0.2178 254.90 0.5518 252.59 1.0000 258.03

(0.2546 254.34 0.6070 253.05

(.2839 253.81 0.6351 253.32
Table 1
Physical constants of the pure substances
Compound Thus (K) T[ll:i“{Kl AgusH (KJmol 1) Ay Cp1 mol 'K 1)
Octan-1-0l 258.03 258.35[21] 23.70[21] 41.33[21]
Nonan-1-ol 268.10 268.00 [22] 2454 4] 55.78 [4]
Deean-1-ol 278.67 279.14 (23] 31.40[4] 82.65[4]
Undecan-1-ol 289.63 289.65 (4] 30.59 [4] 76.52 (4]
Hexylamine 252.15 251.90 [24] 25.04 14] 69.71 [4]
Octylamine 273.37 273.15[4.25] 34.74 4] 72.51 (4]
Decylamine 289.16 289.26 [4,26] 42.70 (4] 33.40 4]
1,3-Diaminopropane 262.19 262.37 [4.27) 22.36 (4] 66.31 [4]
Benzonitrile 260.67 260.33 [28] 10.98 [28]. 10.87 [29]

Tius: melting temperature; Agys H: enthalpy of fusion; AgsCp: heal capacity al the melling temperature.

Table 5
Correlation of the (solid + liquid) equilibrium data by means of the NRTL equation; parameters, g2 — g22/g21 — g1 and measures of the deviations, o

System 212 — g2 (Jmol™ D) g21 — g1 (Jmol™ h o ar (K)

Octan-1-ol (1) + benzonitrile (2) 3159.31 3583.93 0.59 0.20



nonan-1-ol + benzonitrile

Urszula Domanska, Matgorzata Marciniak, Experimental (solid + liquid) phase equilibria of (alkan-1-ol
+benzonitrile), (amine + benzonitrile) binary mixtures, and(decan-1-ol + decylamine + benzonitrile)
ternary mixtures, Fluid Phase Equilibria 251 (2007) 161-166

Table 2
Experimental (solid + liquid) equilibrium temperatures, T for binary mixtures
{alkan-1-ol (1) + benzonitrile (2)}

X T(K) x| T(K) x| T(K)

Nonan-1-ol

0.0000 260.67 0.2016 258.32 0.6615 262.45

(0.0236 259.32 0.2488 258.98 0.7022 262.76

0.0380 258.62 0.2902 259.34 0.7520 263.05

0.0465 258.30 0.3495 259.84 0.8044 263.56

0.0677 257.62 04144 260.34 0.8611 264.24

0.0957 256.87 0.4575 260.73 0.9040 264.87

0.1118 256.43 0.5119 261.18 0.9368 265.44

0.1237* 256.09 0.5539 261.54 0.9690 266.46

0.1335 256.49 0.5915 261.88 1.0000 268.10

0.1613 257.29 0.6220 262.10
Table 1
Physical constants of the pure substances
Compound Thus (K) T:.:i” (K) AgueH (KJmol™") ApysCp mol 'K
Octan-1-ol 258.03 258.35[21] 23.7021] 41.33[21]
Nonan-1-ol 268.10 268.00 [22] 24.54 4] 55.78 4]
Decan-1-ol 278.67 279.14 (23] 31.40(4] 82.65 [4]
Undecan-1-ol 289.63 289.65 (4] 30.59 4] 76.52 |4]
Hexylamine 252.15 251.90 [24] 25.04 14] 69.71 [4]
Octylamine 273.37 273.15 [4.25] 34.74 4] 72.51 (4]
Decylamine 289.16 289.26 [4.26] 42.70 4] 33.40 4]
1.3-Diaminopropane 262.19 262.37 [4,27] 2236 4] 66.31 [4]
Benzonitrile 260.67 260.33 28] 10.98 28], 10.87 [29]

Tius: melting temperature; Agys H: enthalpy of fusion; AgsCp: heal capacity al the melling temperature.

Table 5
Correlation of the (solid + liquid) equilibrium data by means of the NRTL equation; paramelers, g2 — g22/g2; — g1 and measures of the deviations, o

System 212 — g2 (Jmol™ ' g21 — g1 (Jmol™ h a ar (K)

Nonan-1-ol + benzonitrile (2) 1601.68 3797.67 0.37 0.48



hexylamine + benzonitrile

Urszula Domanska, Matgorzata Marciniak, Experimental (solid + liquid) phase equilibria of (alkan-1-ol
+benzonitrile), (amine + benzonitrile) binary mixtures, and(decan-1-ol + decylamine + benzonitrile)
ternary mixtures, Fluid Phase Equilibria 251 (2007) 161-166

Table 3
Experimental (solid + liquid) equilibrium temperatures, T for binary mixtures
{amine (1) + benzonitrile (2)}

X T(K} X T[K} X T(K]

Hexylamine

0.0000 260.67 0.3301 242.93 0.6859 245.34

0.0221 259.44 0.3579 24141 0.7227 246.12

0.0548 257.59 0.4038 240.15 0.7810 247.36

0.0761 255.96 0.4302° 239.32 0.8507 248.69

0.1132 253.61 0.4537 239.95 (0.8859 249.61

0.1397 251.91 0.4817 240.62 0.9279 250.73

0.1779 249.95 0.5268 241.69 0.9621 251.20

0.2217 248.10 0.5716 242.85 1.0000 252.15

0.2542 246.24 0.6083 243.06

0.2858 24478 0.6497 244.53

Table 1

Physical constants of the pure substances

Compound Trus (K) T (K) AgusH (kI mol~1) AggsCpt mol~' K1)
Octan-1-ol 258.03 258.35121] 23.70121] 41.33[21]
Nonan-1-ol 268.10 268.00 [22] 24.54 4] 55.78 |4]
Decan-1-ol 278.67 279.14 23] 31.401(4] 82.65 [4]
Undecan-1-ol 289.63 289.65 [4] 30.59 [4] 76.52 [4]
Hexylamine 25215 251.90 [24] 25.04 4] 69.71 [4]
Octylamine 273.37 273.15[4,25] 34.74 [4] 72.51 [4]
Decylamine 289.16 289.26 [4,26] 42.70 4] 33.40 4]
1,3-Diaminopropane 262.19 262.37 [4.27] 22.36 4] 66.31 [4]
Benzonitrile 260.67 260.33 28] 10.98 [28], 10.87 [29]

Tius: melting temperature; AgusH: enthalpy of fusion: AgsCp: heat capacity at the melting temperature,

Table 5
Correlation of the (solid + liquid) equilibrium data by means of the NRTL equation; paramelers, g2 — g22/g2; — g1 and measures of the deviations, o

System gi2—g» (Jmol™") 221 —gn Umol™) o o7 (K)

Hexylamine + benzonitrile (2) 1514.07 -270.72 0.30 0.76



octylamine + benzonitrile

Urszula Domanska, Matgorzata Marciniak, Experimental (solid + liquid) phase equilibria of (alkan-1-ol
+benzonitrile), (amine + benzonitrile) binary mixtures, and(decan-1-ol + decylamine + benzonitrile)
ternary mixtures, Fluid Phase Equilibria 251 (2007) 161-166

Table 3
Experimental (solid + liquid) equilibrium temperatures, T for binary mixtures
{amine (1) + benzonitrile (2)}

x| T(K) X T(K) x T(K)

Octylamine

0.0000 260.67 0.2510 256.21 0.7343 268.54

0.0399 258.76 0.2911 257.41 0.7819 269.33

0.0838 256.33 0.3462 259.32 0.8341 27040

0.1119 255.10 0.4238 261.22 0.8648 271.04

0.1448 254.08 0.5021 263.26 0.9129 271.97

0.1709* 253.15 0.5542 264.74 0.9646 272.85

0.1888 253.83 0.6140 2606.08 1.0000 273.37

0.2180 254.87 0.6721 267.24

Table 1

Physical constants of the pure substances

Compound Trus (K) T[l;i”{Kl AgysH (kI mol 1) ApsCpa mol 'K 1)
Octan-1-o0l 258.03 258.35 1211 23.70121] 41.33121]
Nonan-1-ol 268.10 268.00 22] 24.5414] 55.78 [4]
Decan-1-ol 278.67 279.14123] 31.401[4] 82.65 [4]
Undecan-1-ol 289.63 289.65 [4] 30.59 4] 76.52 [4]
Hexylamine 252.15 251.90 [24] 25.04 4] 69.71 [4]
Octylamine 273.37 273.15 [4.25] 34.74 4] 72.51 [4]
Decylamine 289.16 289.26 [4.26] 42.7014] 33.40 (4]
1,3-Diaminopropane 262.19 262.37 [4.27] 22.36 4] 66.31 [4]
Benzonitrile 260.67 260.33 28] 10.98 [28]. 10.87 [29]

Tius: melting temperature: AgusH: enthalpy of fusion: ApsCp: heat capacity at the melting temperature,

Table 5
Correlation of the (solid + liquid) equilibrium data by means of the NRTL equation; parameters, g2 — g22/g21 — g1 and measures of the deviations, o

System gi2—g» (Jmol ™) 221 —gn Jmol ) a o7 (K)

Octylamine + benzonitrile (2) —=1099.76 3596.95 0.30 0.30



decan-1-ol + benzonitrile

Urszula Domanska, Matgorzata Marciniak, Experimental (solid + liquid) phase equilibria of (alkan-1-ol
+benzonitrile), (amine + benzonitrile) binary mixtures, and(decan-1-ol + decylamine + benzonitrile)
ternary mixtures, Fluid Phase Equilibria 251 (2007) 161-166

Table 2
Experimental (solid + liquid) equilibrium temperatures, T for binary mixtures
{alkan-1-ol (1) + benzonitrile (2)}

x| T(K) x| T (K) X T(K)
Decan-1-ol
0.0000 260.67 0.1889 268.63 0.6874 276.27
0.0270 259.38 0.2097 269.85 0.7358 276.70
0.0590 258.52 0.2401 27094 0.7905 27712
0.0774% 25791 0.2967 27221 0.8456 277.64
0.0840 25933 0.3464 272.86 0.9158 278.22
0.0957 261.46 0.4043 27349 0.9588 278.39
0.1043 263.11 0.4580 274.15 1.0000 278.67
0.1337 265.41 0.5414 275.04
0.1568 267.21 0.6116 275.67
Table 1
Physical constants of the pure substances
Compound Thus (K) Trl‘:i” (K) AgusH (kI mol ") ApysCp mol~ 'K~ 1)
Octan-1-ol 258.03 258.35[21] 23.7021] 41.33[21]
Nonan-1-ol 268.10 268.00 [22] 2454 14] 55.78 4]
Decan-1-ol 278.67 279.14 (23] 31.40(4] 82.65 [4]
Undecan-1-ol 289.63 289.65 (4] 30.59 4] 76.52 |4]
Hexylamine 252.15 251.90 [24] 25.04 4] 69.71 [4]
Octylamine 273.37 273.15 [4.25] 34.74 4] 72.51 (4]
Decylamine 289.16 289.26 [4.26] 42.70 4] 33.40 4]
1.3-Diaminopropane 262.19 262.37 [4,27] 2236 4] 66.31 [4]
Benzonitrile 260.67 260.33 28] 10.98 28], 10.87 [29]

Tius: melting temperature; Agys H: enthalpy of fusion; AgsCp: heal capacity al the melling temperature.

Table 5
Correlation of the (solid + liquid) equilibrium data by means of the NRTL equation; paramelers, g2 — g22/g2; — g1 and measures of the deviations, o

System 212 — g2 (Jmol™ ' g21 — g1 (Jmol™ h a ar (K)

Decan-1-ol + benzonitrile (2) 4307.50 2514.40 0.52 0.46



undecan-1-ol + benzonitrile

Urszula Domanska, Matgorzata Marciniak, Experimental (solid + liquid) phase equilibria of (alkan-1-ol
+benzonitrile), (amine + benzonitrile) binary mixtures, and(decan-1-ol + decylamine + benzonitrile)
ternary mixtures, Fluid Phase Equilibria 251 (2007) 161-166

Table 2
Experimental (solid + liquid) equilibrium temperatures, T for binary mixtures
{alkan-1-ol (1) + benzonitrile (2)}

X T(K) x| T(K) x| T(K)
Undecan-1-ol
0.0000 260.67 0.1949 278.65 0.6884 284.52
0.0130 260.27 0.2804 280.15 0.7440 284.97
0.0251 259.86 0.3539 281.60 0.8102 285.95
0.03394 259.54 0.3959 282.22 (.8560 286.66
0.0366 260.82 0.4498 282.77 0.9097 287.56
0.0439 264.60 0.4996 283.24 0.9589 288.51
0.0617 270.03 0.5490 283.54 1.0000 289.63
0.0860 272.15 0.6004 283.81
0.1261 276.15 0.6430 284.07
Table 1
Physical constants of the pure substances
Compound Trs (K) T (K) AguH (K mol 1) ApeCpy Gmol 'K 1)
Octan-1-ol 258.03 258.35 121 2370121] 4133121]
Nonan-1-ol 268.10 268.00 22] 2454 4] 55.78 [4]
Decan-1-ol 278.67 279.14 (23] 31.40(4] 82.65 [4]
Undecan-1-ol 289.63 289.65 [4] 30.59 [4] 76.52 [4]
Hexylamine 252.15 251.90 [24] 25.04 14] 69.71 (4]
Octylamine 273.37 273.15 [4.25] 3474 14] 7251 [4]
Decylamine 289.16 289.26 [4,26] 42.70 (4] 33.40 4]
1,3-Diaminopropane 262.19 262.37 [4.27] 22.36 4] 66.31 [4]
Benzonitrile 260.67 260.33 28] 10.98 28], 10.87 [29]

Tius: melting temperature: AgusH: enthalpy of fusion: ApsCp: heat capacity at the melting temperature,

Table 5
Correlation of the (solid + liquid) equilibrium data by means of the NRTL equation; parameters, g2 — g22/g21 — g1 and measures of the deviations, o

System 212 —g» (Jmol™ ) 221 —gi Jmol ™) a or (K)

Undeca-1-ol + benzonitrile (2) 1348.88 3326.06 0.30 0.63



decylamine + benzonitrile

Urszula Domanska, Matgorzata Marciniak, Experimental (solid + liquid) phase equilibria of (alkan-1-ol
+benzonitrile), (amine + benzonitrile) binary mixtures, and(decan-1-ol + decylamine + benzonitrile)
ternary mixtures, Fluid Phase Equilibria 251 (2007) 161-166

Table 3
Experimental (solid + liquid) equilibrium temperatures, T for binary mixtures
{amine (1) + benzonitrile (2)}

x| T(K) X T(K) X T(K)

Decylamine

0.0000 260.67 0.2231 272.96 0.6758 286.18

0.0294 259.44 0.2623 274.54 0.7267 287.07

0.0568 25797 03166 276.78 0.7859 287.76

0.0829* 25628 0.3696 278.49 0.8538 288.11

0.0917 258.21 04311 280.17 0.9131 288.60

0.1067 260.42 04759 281.27 0.9569 288.88

0.1219 263.94 0.5248 28275 1.0000 289.16

0.1542 267.62 0.5730 284.17

0.1780 27023 0.6212 285.09

Table 1

Physical constants of the pure substances

Compound Trus (K) T (K) AgusH (KT mol ") AgsCpy Gmoal ' K1)
Octan-1-0l 258.03 258.35(21) 23.70(21] 41.33[21]
Nonan-1-ol 268.10 268.00 [22] 2454 4] 55.78 [4]
Decan-1-o0l 278.67 279.14 (23] 31.4014] 82.65 [4]
Undecan-1-ol 289.63 289.65 [4] 30.59 [4] 76.52 [4]
Hexylamine 252.15 251.90 [24] 25.04 4] 69.71 [4]
Octylamine 273.37 273.15 [4,25) 34.74 |4] 7251 [4]
Decylamine 289.16 289.26 [4,26] 42.70 4] 33.40 4]
1,3-Diaminopropane 262.19 262.37 [4,27] 22.36 4] 66.31 [4]
Benzonitrile 260.67 260.33 28] 10.98 [28]. 10.87 [29]

Tius: melting temperature; AgusH: enthalpy of fusion: AgsCp: heat capacity at the melting temperature,

Table 5
Correlation of the (solid + liquid) equilibrium data by means of the NRTL equation; paramelers, g2 — g22/g2; — g1 and measures of the deviations, o

System gi2—g» (Jmol™") 221 —gn Umol™) o o7 (K)

[)céylztminc-v- benzonitrile (2) 6061.83 —1930.54 0.30 0.76



1,3-diaminopropane + benzonitrile

Urszula Domanska, Matgorzata Marciniak, Experimental (solid + liquid) phase equilibria of (alkan-1-ol
+benzonitrile), (amine + benzonitrile) binary mixtures, and(decan-1-ol + decylamine + benzonitrile)
ternary mixtures, Fluid Phase Equilibria 251 (2007) 161-166

Table 3
Experimental (solid + liquid) equilibrium temperatures, T for binary mixtures
{amine (1) + benzonitrile (2)}

x| T(K) X T(K) x T(K)

1.3-Diaminopropane

0.0000 260.67 0.3863 24549 0.7169 252.45

0.0260 259.19 0.4206 244.77 0.7460 253.13

0.0574 257.11 0.4387* 244.29 0.7786 25398

0.0928 256.27 0.4502 244.63 0.8180 255.33

0.1363 254.52 0.4877 245.62 0.8530 256.27

0.1755 253.04 0.5067 246.30 0.8840 257.26

0.2105 251.82 0.5360 247.15 0.9230 258.61

0.2515 250.15 0.5783 248.32 0.9517 260.09

0.2961 248.65 0.6099 249.35 1.0000 262.19

(0.3288 247.28 0.6302 249.89

0.3595 246.34 0.6715 251.24

Table 1

Physical constants of the pure substances

Compound Trs (K) T (K) AguH (K mol 1) ApeCpy Gmol 'K 1)
Octan-1-ol 258.03 258.35[21] 23.70121] 41.33 [21]
Nonan-1-ol 268.10 268.00 [22] 24.54 (4] 55.78 [4]
Decan-1-ol 278.67 279.14 (23] 31.40(4] 82.65[4]
Undecan-1-ol 289.63 289.65 [4] 30.59 [4] 76.52 [4]
Hexylamine 252.15 251.90 [24] 25.04 14] 69.71 [4]
Octylamine 273.37 273.15 [4.25] 3474 14] 7251 [4]
Decylamine 289.16 289.26 [4,26] 42.70 (4] 33.40 4]
1,3-Diaminopropane 262.19 262.37 [4.27] 22.36 4] 66.31 [4]
Benzonitrile 260.67 260.33 28] 10.98 28], 10.87 [29]

Tius: melting temperature: AgusH: enthalpy of fusion: ApsCp: heat capacity at the melting temperature,

Table 5
Correlation of the (solid + liquid) equilibrium data by means of the NRTL equation; parameters, g2 — g22/g21 — g1 and measures of the deviations, o

System 212 —g» (Jmol™ ) 221 —gi Jmol ™) a or (K)

1.3-Diaminopropane + benzonitrile (2) —1921.65 4876.40 0.30 1.10



hexylamine + acetonitrile
Urszula Domanska, Matgorzata Marciniak, Experimental (solid + liquid) or (liquid + liquid) phase
equilibria of (amine + nitrile) binary mixtures, J. Chem. Thermodynamics 39 (2007) 247-253

TABLE 2

Experimental (solid + liquid) phase equilibria temperatures for {hexyl-
amine, or octylamine, or [,3-diaminopropane (1) | acetonitrile (2)}
systems; T denotes the equilibrium temperature

X1 T/IK x) T/K X T/K
Hexylamine (1) + acetonitrile {2)

0.0000 230.42 0.1856 239.50 0.6392 245.89
0.0194 229.19 0.2144 240.29 0.6912 246.51
0.0350 228.48 0.2482 240.99 0.7198 246.80
0.0426" 228.22 0.2872 241.74 0.7679 247.34
0.0453 228.69 0.3297 24244 0.8108 247.96
0.0567 230.18 0.3788 243.05 0.8598 248.63
0.0721 232.46 0.4354 243.56 0.8997 249.62
0.1003 235.35 0.4961 244.52 0.9299 250.19
0.1287 237.59 0.5302 24493 0.9646 251.20
0.1521 238.42 0.5799 24545 1.0000 252.15
TABLE 1

Physical propertics of pure substances: melting lemperature, Ty .
enthalpy of fusion, Ag. /1), heat capacity at the melting temperature,
Ay Cp1, as determined [rom the DSC data

Compound Thus.1 TH:?, A, AnsCpt
K K kI'mol ' J-mol "K'

Hexylamine 252.15 25190 25.04" 69.71"
Octylamine 27337  273.15° 34.74" 72.51*
Decylamine 289.16  289.26¢ 42.70" 33.40"
|,3-Diaminopropane  262.19  262.37°  22.36" 66.31"
Acetonitrile 23042  231.5¢ 8.167% 10.54¢
Propanenitrile 180.37"  5.046* 22.25*
Butanenitrile 161.30" 5.021%

TABLE 4

Correlation of the (solid |+ liquid) equilibrium data by means of the
NRTL equation”; parameters g2 — g20/g2) — g1 and measures of the
deviations o

System Biz—%8x gxn—%u UT..’
Jomol ' Jmol' K

Hexylamine (1) | acetonitrile (2) 367.57 3816.78  0.48

1.3-Diaminopropane (1) | acetonitrile (2) 204429 —T790.31 0.70

“ Calculated with the third nonrandomness parameter « — 0.30,
B According to equation (3) in the text.



octylamine + acetonitrile
Urszula Domanska, Matgorzata Marciniak, Experimental (solid + liquid) or (liquid + liquid) phase
equilibria of (amine + nitrile) binary mixtures, J. Chem. Thermodynamics 39 (2007) 247-253
TABLE 2
Experimental (solid | liquid) phase equilibria temperatures for {hexyl-
amine, or octylamine, or [|,3-diaminopropane (1) | acetonitrile (2)}
systems; T denoles the equilibrium temperature

Xy Tp" K X Tf K Xy Tj K
Octylamine (1) + acetonitrile (2)
0.0069 241.84 0.3199 268.90 0.7473 270.18
0.0081 246.97 0.3608 268.98 0.7752 270.35
0.0169 253.03 0.4187 269.02 0.8060 270.56
0.0341 258.09 0.4608 269.06 0.8359 270.77
0.0568 261.61 0.4970 269.19 0.8639 271.03
0.0870 265.20 0.5391 269.31 0.8961 271.34
0.1367 267.12 0.5889 269.52 0.9149 271.68
0.1878 268.25 0.6148 269.64 0.9542 272.51
0.2275 268.69 0.6482 269.73 1.0000 273.37
0.2491 268.81 0.6811 269.93
0.2819 268.86 0.7132 270.10
TABLE 1

Physical propertics of pure substances: melting temperature, Ty .
enthalpy of fusion, Ag. /1), heat capacity at the melting temperature,
Ay Cp1, as determined [rom the DSC data

Compound T T Asu it AgaCy
K K kI'mol ' J-mol "K'

Hexylamine 252.15 25190 25.04" 69.71"
Octylamine 27337  273.15° 34.74" 72.51*
Decylamine 289.16  289.26¢ 42.70" 33.40"
|,3-Diaminopropane  262.19  262.37°  22.36" 66.31"
Acetonitrile 23042  231.5¢ 8.167% 10.54¢
Propanenitrile 180.37"  5.046* 22.25*
Butanenitrile 161.30" 5.021%

TABLE §

Correlation of the (solid | liquid) data of the {octylamine (1) | acetoni-
trile (2)} mixtures by means of the NRTL 1, Wilson, and UNIQUAC
equations: values ol parameters and measures ol deviations

Parameters Deviations
NRTLI* Wilson UNIQUAC NRTL!" Wilson” UNIQUAC”

Z12—8»n Ap—4Axn Up—un

g1 —8n  Aiz— A Uz —uy oT L by

Jomol™' J-mol ' J-mol K K K
Octylamine (1) + acetonitrile (2)

4743.65 2752.41 3291.73 0.98 1.05 1.11

3929.65  5288.89  57.53

“ Calculated with the third nonrandomness parameter = 0.46.
? According to equation (3) in the text.
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1,3-diaminopropane + acetonitrile
Urszula Domanska, Matgorzata Marciniak, Experimental (solid + liquid) or (liquid + liquid) phase
equilibria of (amine + nitrile) binary mixtures, J. Chem. Thermodynamics 39 (2007) 247-253
TABLE 2
Experimental (solid | liquid) phase equilibria temperatures for {hexyl-
amine, or octylamine, or [|,3-diaminopropane (1) | acetonitrile (2)}
systems; T denoles the equilibrium temperature

Xy Tp’ K X Tf K Xy Tj K
1,3-Diaminopropane (1) + acetonitrile (2 )

0.0000 23042 0.2418 23525 0.7016 254 81
0.0395 227.76 0.2966 239.29 0.7386 256.03
0.0785 225.83 0.3442 242.19 0.7843 257.33
0.1096 224.03 0.3985 24380 0.8527 258.82
0.1374¢ 221.72 0.4418 24548 0.9069 260.02
0.1463 22412 0.4805 246.88 09513 261.31
0.1597 227.04 0.5358 249.00 1.0000 262.19
0.1783 229.52 0.5851 250.52

0.2188 23291 0.6456 25278

TABLE 1|

Physical properties of pure substances: melting temperature, Ty .
enthalpy of l[usion, Apg /T, heat capacity at the melting temperature,
Apys Gty as determined from the DSC data

Compound Trus1 T}E:?. Arudy AnusCp 1
K K kJ'mol ' J-mol '-K'

Hexylamine 25215 251.90° 25.04" 69.71"
Octylamine 273.37 273.15° 34.74 72.51%
Decylamine 289.16  289.26Y 42.70" 33.40"
|,3-Diaminopropane ~ 262.19  262.37°  22.36" 66.31"
Acetonitrile 23042 231.5¢/ 8.167% 10.54*
Propanenitrile 180.37"  5.046° 22.25°
Butanenitrile 161.30" 5.021"

TABLE 4

Correlation of the (solid | liquid) equilibrium data by means of the
NRTL equation”; parameters g,» — g25/g2) — g1 and measures of the
deviations o

System g2—-22n gu—-gu or
Jomol ' J-mol' K

Hexylamine (1) | acetonitrile (2) 367.57 3816.78  0.48

1.3-Diaminopropane (1) | acetonitrile (2) 204429 —790.31 0.70

“ Calculated with the third nonrandomness parameter « = 0.30,
B According to equation (3) in the text.



TABLE 3

Experimental (liguid + hiquid) equilibrium data for {octylamine, or
decylamine (1) | propanenitrile (2)} and (or {octylamine, or decylamine
(1) + butanenitrile (2)}: xj, values calculated at constant temperature for
the experimental point in the amine rich phase, or nitrile rich phase

Xy b+ T/K Xy xi T/K
Octylamine (1) + propanenitrile (2)
0.0051 0.6887 282.71 0.3632 0.0149 293.15
0.0138 0.3961 29216 0.4003 0.0137 291.97
0.0211 0.2560 296.78 0.4309 0.0126 291.17
0.0519 0.1910 298.89 0.4921 0.0106 289.15
0.0971 0.1231 300.05 0.5538 0.0087 287.23
0.1651 0.0725 299.64 0.6384 0.0065 284.33
0.1952 0.0485 298.74 0.6902 0.0051 282.55
0.2311 0.0328 297.76 0.7321 0.0043 281.46
0.2589 0.0212 296.75 0.7718 0.0035 280.14
0.3238 0.0168 294.54
TABLE 1|

Physical properties of pure substances: melting temperature, Ty .
enthalpy of l[usion, Apg /T, heat capacity at the melting temperature,
Apys Gty as determined from the DSC data

Compound Tomi it Arusy ArusCp.1
K K kI'mol ' J-mol "K'
Hexylamine 25215 251.90° 25.04" 69.71"
Octylamine 27337  273.15°  34.74" 72.51%
Decylamine 289.16  289.26Y 42.70" 33.40"
[,3-Diaminopropane  262.19  262.37°  22.36" 66.31"
Acetonitrile 23042  231.5¢/ 8.167¢ 10.54¢
Propanenitrile 180.37"  5.046* 22.25*
Butanenitrile 161.30" 5.021"
TABLE 6

Correlation of the (liguid + liquid) equilibrium data by means ol the
NRTL equation”; parameters g, — g25/g2) — g1 and measures of the
deviations o,

System Zi12 — 8n 21— 8n a,”

J-mol ' J-mol '
Octylamine (1) | propanenitrile (2) 6795.09 7472.98 0.0101
Decylamine (1) | propanenitrile (2) 7268.58 7785.24 0.0096

Octylamine (1) | butanenitrile (2) 6775.35 7483.47 0.0103
Decylamine (1) | butanenitrile (2) 7302.30 7672.21 0.0075

“ Calculated with the third nonrandomness parameter o — 0.42,
» According to equation (13) in the text.



TABLE 3

Experimental (liquid | liquid) equilibrium data flor {octylamine, or
decylamine (1) | propanenitrile (2)} and for {octylamine, or decylamine
(1) + butanenitrile (2)}: x}, values calculated at constant temperature for
the experimental point in the amine rich phase, or nitrile rich phase

Xy .l’[ TJ"K X1 .Ii TJFK
Decylamine (1) + propanenitrile (2)
0.0031 0.8400 294.41 0.3042 0.0493 305.62
0.0089 0.6000 299.26 0.3480 0.0359 304.57
0.0171 0.4534 302.37 0.4071 0.0237 303.28
0.0439 0.3240 305.20 0.4632 0.0154 302.15
0.0729 0.2569 306.69 0.5189 0.0118 300.85
0.1133 0.1812 308.15 0.5933 0.0095 299.43
0.1392 0.1392 308.44 0.6733 0.0067 297.68
0.1816 0.1131 308.15 0.7389 0.0050 296.4
0.2231 0.0910 307.44 0.7970 0.0041 295.35
0.2667 0.0719 306.54 0.8402 0.0031 294.37
TABLE 1

Physical properties of pure substances: melting temperature, Ty .
enthalpy of l[usion, Apg /T, heat capacity at the melting temperature,
Apys Gty as determined from the DSC data

Compound Tomi it Arusy ArusCp.1
K K kJmol ' J-mol '-K'
Hexylamine 25215 251.90° 25.04" 69.71"
Octylamine 273.37 273.15° 34.74 72.51°
Decylamine 289.16  289.26Y 42.70" 33.40"
[.3-Diaminopropane  262.19 26237  22.36" 66.31"
Acetonitrile 23042 231.5¢/ 8.167% 10.54*
Propanenitrile 180.37"  5.046* 22.25*
Butanenitrile 161.30"  5.021"
TABLE 6

Correlation of the (liquid + liquid) equilibrium data by means of the
NRTL equation”; parameters g, — g22/g2) — g1 and measures of the
deviations o,

System gi2—8n £21 — 8n "

J-mol ! J-mol !

Octylamine (1) | propanenitrile (2) 6795.00 747298 0.0101
Decylamine (1) | propanenitrile (2) T268.58 7785.24 0.0096
Octylamine (1) | butanenitrile (2) 6775.35 7483.47 0.0103
Decylamine (1) | butanenitrile (2) 7302.30 7672.21 0.0075

“ Calculated with the third nonrandomness parameter o = (.42,
» According to equation (13) in the text.




TABLE 3

Experimental (liquid | liquid) equilibrium data flor {octylamine, or
decylamine (1) | propanenitrile (2)} and for {octylamine, or decylamine
(1) + butanenitrile (2)}: x}, values calculated at constant temperature for
the experimental point in the amine rich phase, or nitrile rich phase

Xy .l’[ TJ"K X1 .Ii TJFK
Octylamine (1) + butanenitrile (2)
0.0048 0.6252 285.00 0.3555 0.0260 296.64
0.0091 0.5064 290.39 0.4041 0.0162 294,92
0.0159 04115 294.50 0.4602 0.0113 202.61
0.0453 0.2812 299.16 0.5179 0.0082 289.71
0.0983 0.2081 301.14 0.5649 0.0070 287.60
0.1597 0.1597 301.66 0.5985 0.0058 286.03
0.2319 0.0802 300.64 0.6503 0.0041 283.57
0.2602 0.0581 299.82 0.7019 0.0031 281.17
0.3000 0.0369 208.41
TABLE |

Physical properties of pure substances: melting temperature, Ty .
enthalpy of l[usion, Apg /T, heat capacity at the melting temperature,
Apys Gty as determined from the DSC data

Compound Tomi it Arusy ArusCp.1
K K kI'mol ' J-mol "K'
Hexylamine 25215 251.90° 25.04" 69.71"
Octylamine 27337  273.15°  34.74" 72.51%
Decylamine 289.16  289.26Y 42.70" 33.40"
[,3-Diaminopropane  262.19  262.37°  22.36" 66.31"
Acetonitrile 23042  231.5¢/ 8.167¢ 10.54¢
Propanenitrile 180.37"  5.046* 22.25*
Butanenitrile 161.30" 5.021"
TABLE 6

Correlation of the (liguid + liquid) equilibrium data by means ol the
NRTL equation”; parameters g, — g25/g2) — g1 and measures of the
deviations o,

System Zi12 — 8n 21— 8n a,”

J-mol ! J-mol !

Octylamine (1) | propanenitrile (2) 6795.09 7472.98 0.0101
Decylamine (1) | propanenitrile (2) 7268.58 7785.24 0.0096
Octylamine (1) | butanenitrile (2) 6775.35 7483.47 0.0103
Decylamine (1) | butanenitrile (2) 7302.30 7672.21 0.0075

“ Calculated with the third nonrandomness parameter o — 0.42,
» According to equation (13) in the text.




TABLE 3

Experimental (liquid | liquid) equilibrium data flor {octylamine, or
decylamine (1) | propanenitrile (2)} and for {octylamine, or decylamine
(1) + butanenitrile (2)}: x}, values calculated at constant temperature for
the experimental point in the amine rich phase, or nitrile rich phase

Xy .l’[ TJ"K X1 .Ii TJFK
Decylamine (1) + butanenitrile (2)
0.0102 0.7725 299.68 0.3630 0.0852 307.25
0.0287 0.5913 303.15 0.4264 0.0624 306.15
0.0579 0.4450 305.83 .4842 0.0480 305.15
0.0981 0.3390 307.67 0.5479 0.0381 304,15
0.1232 0.2820 308.76 0.5989 0.0282 302.94
0.1561 0.2320 309.43 0.6551 0.0221 302.02
0.1926 0.1926 309.67 0.7058 0.0152 301.15
0.2488 0.1430 309.22 0.7771 0.0090 299.5]
0.3179 0.1088 308.15 0.8548 0.0084 208.09
TABLE |

Physical properties of pure substances: melting temperature, Ty .
enthalpy ol lusion, Ap /. heat capacity at the melting temperature,
A€y, as determined from the DSC data

Compound Tt Thar  Arafl AnsCpr
K K kJ-mol ' J-mol '-K'
Hexylamine 252.15  251.90° 25.04" 69.71"
Octylamine 273.37 273.15°  34.74 72.51%
Decylamine 289.16  289.26° 42.70" 33.40"
1,3-Diaminopropane  262.19  262.37°  2236" 66.31"
Acetonitrile 23042  231.5¢/ R.167 10.54%
Propanenitrile 180.37"  5.046* 22.25*
Butanenitrile 161.30"  5.021"
TABLE 6

Correlation of the (liquid + liquid) equilibrium data by means of the
NRTL equation”; paramelers g2 — 222/g2) — g1 and measures of the
deviations o,

System 12— 8xn £21— &n a

J-mol ! J-mol !

Octylamine (1) | propanenitrile (2) 6795.09 747298 0.0101
Decylamine (1) | propanenitrile (2) T268.58 7785.24 0.0096
Octylamine (1) | butanenitrile (2) 6775.35 7483.47 0.0103
Decylamine (1) | butanenitrile (2) 7302.30 7672.21 0.0075

“ Calculated with the third nonrandomness parameter o = (.42,
» According to equation (13) in the text.




1,4-dioxane + indane
A. Jakob, R. Joh, C. Rose, J. Gmehling, Solid-liquid equilibria in binary mixtures of organic compounds,

Fluid Phase Equilibria 113 (1995) 117-126
Table 1|
Solid-liquid equilibrium data for [.4-dioxane/indane, indane /dodecane, indane/introbenzene, 1.2-dichloroethane /indane
and |.4-xylene /acenaphthene

I, 4-dioxane (1)
indane (2)

T (K) xF

220.84 0.000
219.96 0.010
218.39 0.042
216.49 0.084
221.89 0.112
228.95 0.144
243.15 0.254
247.75 0.304
252.17 0.360
255.50 0.407
257.98 0.448
262.68 0.531

Table 3
Data for pure substances

Formula/CAS-Nr

Al (I mol™") T (K) Ah; (Jmol™") T (K)

1.2-xylene CyH,, /195-47-6] 13601 247.91 - -
265.20 0.583 1,3-xylene CyH,, /[108-38-3] 11545 225.33 - -
267.23 0.626 I 4-xylene CyH,, /[106-43-3] 16793 286.35 - -
269.47 0.675 tetrachloromethane  CCl, /[56-23-5] 3273 250.77 4560.0 22535
271.42 0.724 2-dodecanone C,,H,,0/[6175-49-1] 34766 293.87 - -
271.55 0.774 2-undecanone C, H,;,0/[112-12-9] 34544 285.84 - -

indane CyH,, /1496-11-7] 8592 220.84 - -
E;;:ﬂ: gggz acenaphthene C,H,, /[83-32-9] 21521 387.15 - -
iy i nitrobenzene C H4NO, /[98-95-3] 11581 279.05 - -
280.81 0.922 I.2-dichlorocthane  C,H,Cl, /[107-06-2] 8836 237.90 - -
282.99 0.965 1 4-dioxane C,H,0, /[123-91-1] 12999 284.85 2350.0 272.85
284.85 1.000 dodecane C, Hy, /1112-40-3] 36556 263.58 - -




indane + dodecane
A. Jakob, R. Joh, C. Rose, J. Gmehling, Solid-liquid equilibria in binary mixtures of organic compounds,

Fluid Phase Equilibria 113 (1995) 117-126
Table 1|
Solid-liquid equilibrium data for [.4-dioxane/indane, indane /dodecane, indane/introbenzene, 1.2-dichloroethane /indane
and |.4-xylene /acenaphthene

indane (1)
dodecane (2)

T (K) Xt

263.58 0.000
262.70 0.054
261.92 0.100
261.06 0.153
260.06 0.210
259.32 0.252
258.49 0.297
257.49 0.353

256.50 0405  Table3
255.52 0.456 Data for pure substances J .
254.61 0.500 Formula /CAS—Nr Ahy,; (Jmol™") T, (K) Ah () mol™") T, (K)
253.50 0.550 1.2:xylene CyH q /195-47-6) 13601 247.91 - _
1,3-xylene CyH o /1108-38-3] 11545 22533 - -
252.36 0.601 1.4-xylene CyH 1‘:] /1106-43-3) 16793 286.35 - -
251.25 0.643 tetrachloromethane  CCl, /[56-23-5] 3273 25077 4560.0 225.35
249.77 0.700  2.dodecanone C o Hy0/16175-49-1] 34766 293.87 - -
248.19 0.749 2-undecanone C, H,,0/0112-12-9] 34544 285.84 - -
246.15 0.801 indane CyH |, /[496-11-7] 8592 220.84 = -
243.85 0.849 acenaphthene C\;H,, /[83-32-9] 21521 387.15 - -
nitrobenzene C H;NO, /[98-95-3] 11581 279.05 - -
3223; gg?f I.2-dich|omc(hanc C,H,Cl 22/[ 107-06-2] 8836 237.90 - -~
i 1.4-dioxane C4H,0, /[123-91-1] 12999 284.85 2350.0 272.85
220.84 1000 godecane CaHy, /(112-40-3) 36556 263.58 - -




indane + nitrobenzene
A. Jakob, R. Joh, C. Rose, J. Gmehling, Solid-liquid equilibria in binary mixtures of organic compounds,

Fluid Phase Equilibria 113 (1995) 117-126
Table 1|
Solid-liquid equilibrium data for [.4-dioxane/indane, indane /dodecane, indane/introbenzene, 1.2-dichloroethane /indane
and |.4-xylene /acenaphthene

indane (1)
nitrobenzene (2)
T (K) xp

27905 0.000
27743 0027
27594  0.054
27430 0.088
27240 0125
269.87 0.174
26698  0.230
264.58 0276
26196 0326
25692 0419
25353 0476
24848 0555 Tapies

244.56 0.614 Data for pure substances

240.55 0.660 Formula/CAS-Nr A, Omol™) T, (K) Ak, Umol™) T, (K
23634 0704 5ol C H,, /95476 13601 24791 - Z
232.61 0.740 1 3.xylene CyH,, /[108-38-3] 11545 225.33 - -
226.37 0.789  1d-xylene CH,, /[106-43-3) 16793 286.35 - -
22191 0.823 tetrachloromethane ccl, /[56-23-5) 3273 250.77 4560.0 22535
218.40 0.845 2-dodecanone C,;H,,0/[6175-49-1] 34766 293.87 - -
215.17 0.863 2-undecanone C, H,0/1112-12-9] 34544 285.84 - -
21483 0878  indane CyH,, /1496-11-7] 8592 220.84 - -

I i acenaphthene C3Hy, /[BJ-32-—9] 21521 387.15 - -
216.18 0903 irobenzene C,H,NO, /[98-95-3] 11581 279.05 - -
216.90 0.926 1,2-dichloroethane C,H,Cl, /[107-06-2] 8836 237.90 - -
218.24 0.952 1.d-dioxane C,H,0, /[123-91-1] 12999 284.85 2350.0 272.85

220.84 1000  dodecane Cy2Hy /1112-40-3] 36556 263.58 -




1,2-dichloroethane + indane

A. Jakob, R. Joh, C. Rose, J. Gmehling, Solid-liquid equilibria in binary mixtures of organic compounds,

Fluid Phase Equilibria 113 (1995) 117-126

Table 1

Solid-liquid equilibrium data for [.4-dioxane/indane, indane /dodecane, indane/introbenzene, 1.2-dichloroethane /indane
and |.4-xylene /acenaphthene

1.2-dichloroethane (1)

indane (2)

T(K) el
220.84 0.000
218.40 0.041
214.85 0.105
214.34 0.580
218.45 0.641
223.15 0.720
22787 0.807
229.95 0.848
233.52 0916
236.15 0.969
237.90 1.000

Table 3

Data for pure substances

Formula/CAS-Nr Al (Jmol™") T (K) Ah () mol™") T (K)
1.2-xylene CyH,, /[95-47-6] 13601 24791 - -
1 3-xylene CyH,, /[108-38-3] 11545 225.33 - -
| 4-xylene CyH,, /[106-43-3] 16793 286.35 - -
tetrachloromethane ccl, /156-23-5] 3273 250.77 4560.0 225.35
2-dodecanone C,,H,,0/[6175-49-1] 34766 293.87 - -
2-undecanone C,,H,,0/[112-12-9) 34544 285.84 = =
indane CyH,, /1496-11-7] 8592 220.84 - -
acenaphthene C,H,, /[83-32-9] 21521 387.15 - -
nitrobenzene C H;NO, /[98-95-3] 11581 279.05 -
1,2-dichloroethane C,H,Cl, /[107-06-2) 8836 237.90 - -
| 4-dioxane C,H,0, /123-91-1] 12999 284.85 2350.0 272.85
C,Hyg /1112-40-3] 36556 263.58 - -




1,4-xylene + acenaphthene

A. Jakob, R. Joh, C. Rose, J. Gmehling, Solid-liquid equilibria in binary mixtures of organic compounds,

Fluid Phase Equilibria 113 (1995) 117-126

Table 1

Solid-liquid equilibrium data for [.4-dioxane/indane, indane /dodecane, indane/introbenzene, 1.2-dichloroethane /indane
and |.4-xylene /acenaphthene

1.4-xylene (1)

acenaphthene (2)
T (K) ey
334.64 0.528
329.60 0.590
325.38 0.636
321.21 0.675
31847 0.701
31542 0.726
312.77 0.749
308.43 0.778
304.14 0.805
300.11 0.827
296.31 (.845
289.95 0.872
282.56 0.899
283.30 0.930
283.94 0.949
286.12 1.000

Table 3

Data for pure substances

Formula /CAS—Nr Al (Jmol™") T (K Ah; (O mol™") T, (K)
1.2-xylene CH,, /195-47-6] 13601 24791 - -
1,3-xylene C.H,, /[108-38-3] 11545 225.33 - -
1.4-xylenc CyH g /1106-43-3] 16793 286.35 - -
tetrachloromethane CCl, /156-23-5] 3273 250.77 4560.0 225.35
2-dodecanone Cy,H,,0/[6175-49-1] 34766 293.87 - -
2-undecanone €, H,,0/1112-12-9] 34544 285.84 - -
indane CyH y /1496-11-7] 8592 220.84 - -
acenaphthene C\;H,, /[83-32-9] 21521 387.15 - -
nitrobenzene C H;NO, /[98-95-3] 11581 279.05 - -
1,2-dichloroethane C,H,Cl, /[107-06-2) 8836 237.90 - -
| 4-dioxane C,H,0, /[123-91-1] 12999 284.85 2350.0 272.85
dodecane CHyq /[112-40-3] 36556 263.58 - -




tetrachloromethane + 2-dodecanone
A. Jakob, R. Joh, C. Rose, J. Gmehling, Solid-liquid equilibria in binary mixtures of organic compounds,
Fluid Phase Equilibria 113 (1995) 117-126

Table 2
Solid=liquid equilibrium data for the systems tetrachloromethane /2-dodecanone. tetrachloromethane / 2-undecanone, 13-
xylenc /1. 2-xylene, | 4-xylene /1,2-xylene and | 4-xylene /1 3-xylene

cCl, i

Z-dodecanone (2)

T (K} o

203 87 (1000

W2 47 000

249160 131l

200,34 183

28920 1216

2HK.32 (0,256

287.45 (.291

b T B 344

REER 0.377

283165 414

28115 .448

281,91 L4811

R0 00,507

IR0 (1,530

279,22 0,554

2TR 30 579

27654 (L6007

27494 {h640)

27335 671

27231 (1,695

27000 717

26430 11,744

268,14 0,761

266,890 1.778

23 IR (1. KM}

2300 (K17

262,003 (LHIK

ROTIXNY] ()R} Table 3

8717 N.8%1 Data for pure substances

154 07 (). 50Ms Formula/CAS-Nr Al (Jmol™") T (K) Ah () mol™") T; (K)
25245 922 1.2-xylene CyH,, /[95-47-6] 13601 24791 - -
180,37 01913 1. 3-xylene CyH,, /[108-38-3] 11545 225.33 - -
4812 0,942 | 4-xylene CyH,, /[106-43-3] 16793 286.35 - -
. - ! tetrachloromethane  CCl,, /[56-23-5) 3273 250.77 4560.0 22535
245,05 1L.953 2-dodecanone C,H,,0/[6175-49-1] 34766 293.87 - -
RERR)] 11,961 2-undecanone C, H,,0/[112-12-9] 34544 285.84 - -
IR {1,960 indane CyH,, /[496-11-7] 8592 220.84 - -
246,53 0977 acenaphthene C,H,, /[83-32-9] 21521 387.15 - -
I nitrobenzene C,H;NO, /[98-95-3] 11581 279.05 - -
=4 105 11984 I.2-dichlorocthane €, H,Cl, /[107-06-2] 8836 237.90 - -
2449 53 (.99 | 4-dioxane C,H,0, /123-91-1] 12999 284.85 2350.0 272.85
50,77 1 00 dodecane C,Hy, /1112-40-3] 36556 263.58 - -




tetrachloromethane + 2-undecanone
A. Jakob, R. Joh, C. Rose, J. Gmehling, Solid-liquid equilibria in binary mixtures of organic compounds,
Fluid Phase Equilibria 113 (1995) 117-126

Table 2
Solid=liquid equilibrium data for the systems tetrachloromethane /2-dodecanone. tetrachloromethane / 2-undecanone, 13-
xylenc /1. 2-xylene, | 4-xylene /1,2-xylene and | 4-xylene /1 3-xylene

cc1, (1
2-undecanone (2)
T (K) xy

I85.84 0.000
245.10 0.050
8400 0.086
283.47 0115
283.02 0.142
2H2.08 (0,180
281.07 0.224
JR0.16 0.262
279.30 0.296
278.36 0.329
277.06 0.373
276.20 (1.398
275.65 0414
275.00 0.433
274.60 0,449
273.92 0.469
27297 0485
272,52 0.503
271.72 0.514
271.37 0.533
270076 0.559

267.81 0.610
266.81 0.634
265.51 0.656

264.59 0.674

264,29 0,689

262.52 0.712

261.25 0,733

260.22 (L.750

25803 0.768

25740 0.787 Table 3

158 70 0.814 Data for pure substances

253 47 0.836 Formula /CAS=Nr

Al (Jmol™") T, (K) A (Jmol™") T, (K)

35149 0.456 1,2-xylene CyH,, /195-47-6] 13601 24791 - -
14991 0872 1.3-xylene C.H T /[ 108-38-3] 11545 225.33 = =
547 42 oRgy  dylene CyH,, /1106-43-3] 16793 286.35 - -
e e tetrachloromethane ccl, /156-23-5) 3273 250.77 4560.0 225.35
246,89 0.901 2-dodecanone C,,H,0/[6175-49-1] 34766 293.87 - -
246,36 0.913 2-undecanone C, H,,0/1112-12-9] 34544 285.84 = -
244,23 0.925 indane CyH , /1496-11-7] 8592 220.84 - -
1433 0.945 acenaphthene C|;H,, /[83-32-9] 21521 387.15 - -
N 4'." " Ei-‘}l‘-:’- nitrobenzene C H4NO, /[98-95-3] 11581 279.05 - -
4472 96 1.2-dichlorocthane €, H,Cl, /[107-06-2] 8836 237.90 - -
246,40 0.980 1 4-dioxane C,H,0, /[123-91-1] 12999 284.85 2350.0 272.85
150,77 1.000 dodecane C,Hy, /[112-40-3] 36556 263.58 - -




1,3-xylene + 1,2-xylene
A. Jakob, R. Joh, C. Rose, J. Gmehling, Solid-liquid equilibria in binary mixtures of organic compounds,
Fluid Phase Equilibria 113 (1995) 117-126

Table 2
Solid=liquid equilibrium data for the systems tetrachloromethane /2-dodecanone. tetrachloromethane / 2-undecanone, 13-
xylenc /1. 2-xylene, | 4-xylene /1,2-xylene and | 4-xylene /1 3-xylene

1,3-xylene (1)
1. 2-xylene (2)

T (K} X

24791 0.000
24594 0.057
243 89 0.1

241.84 0163
239.50 0.205
238.04 0.242
236.62 0.26%

23595 0205
234.69 0318
232.92 0.342
231.54 0366
230.34 0.392
228.95 0418
227.51 (0.441

226.44 0.462
225.60 D.482
22425 (0.500

223,28 0.517
22205 0.534
221.51 0.536

219.54 (0.565
218.62 0517
218.05 0.590
216.60 0.602

Table 3
Data for pure substances

21602 0613 Formula/CAS-Nr Al (Jmol™") T (K) Ah () mol™") T; (K)
214.81 0625 T35 iene C.H,, /195-47-6] 13601 24791 Z -
214.14 0.635 1.3-xylene CyH,, /[108-38-3] 11545 22533 - -
214.44 0.726  ld4-xylenc CyH,, /[106-43-3) 16793 286.35 - -
215.61 {753 leirachloromethane  CCl, /[56-23-5) 3273 250.77 4560.0 22535
217 35 (079  2dodecanone C,,H,0/[6175-49-11 34766 293.87 - -
e e 2-undecanone C, H,,0/[112-12-9] 34544 285.84 - -
219.04 0.830  indane CyH,, /1496-11-7] 8592 220.84 - -
220.62 0873 acenaphthene C,H,, /[83-32-9] 21521 387.15 - -
272,18 0.919 nitrobenzene C H;NO, /[98-95-3] 11581 279.05 - -
224.00 096y |2dichlorocthane  C;H,Cl, /107-06-2] 8836 237.90 - -
i A0S 4udioxane C,H,0, A123-91-1] 12999 284.85 23500 272.85
225.33 L0 dodecane C,Hy /[112-40-3) 36556 263.58 - -




1,4-xylene + 1,2-xylene
A. Jakob, R. Joh, C. Rose, J. Gmehling, Solid-liquid equilibria in binary mixtures of organic compounds,
Fluid Phase Equilibria 113 (1995) 117-126

Table 2
Solid=liquid equilibrium data for the systems tetrachloromethane /2-dodecanone. tetrachloromethane / 2-undecanone, 13-
xylenc /1. 2-xylene, | 4-xylene /1,2-xylene and | 4-xylene /1 3-xylene

1 4-xylene (1)

1, 2-xvlenc (2)

T(K) Xy

24795 0.000

24644 0.062

243.68 (IR

24104 (173

239.19 0.207

239,30 0.254

240,52 1), 266

241.74 0.278

243.25 0.293

244.94 {.308

24671 1,325

248.26 0.343

230,30 0.367

25160 0.386

255.51 0.4249

256.94 1.439

256,94 01,449

258.03 (1. 4600

25K.55 0.471

259,50 0483

600,24 (2.493

2600, 70 0.501

6l.25 {0,508

26210 0.522

263,08 0.535

2hiod 0.547

264900 0.562

265.90 0.579

260,79 0.646

270.91 {1666

271.90 (.68

273,03 n?e::-, Table 3

=1, Data for pure substances

274.04 0.726 Formula,/CAS—Nr ah,, Omol-) T, (K A, Umol-D) 7, (K)
27490 0.745 T3 iene C.H,y /195-47-6] 13601 24791 - -
275.79 0.762 1.3-xylene CyH,, /1108-38-3] 11545 225.33 - -
176,801 0,774 1.4-xylene CyH,, /1106-43-3] 16793 286.35 - -
177 74 1.794 tetrachloromethane CCl, /[56-23-5] 3273 250.77 4560.0 225.35
378 4 0816 2-dodecanone C,sz.O/lﬁl'?S—dg—l] 34766 293.87 - -
=Ll 2-undecanone C, H;,0/[112-12-9] 34544 285.84 - -
279.40 0.H37 indane CyH,, /1496-11-7] 8592 220.84 = =
RN (MU acenaphthene C;H,, /183-32-9] 21521 387.15 - -
18T | (LY nitrobenzene C, HNO, /[98-95-3] 11581 279.05 - -
==re s I 2-dichloroethane €, H,Cl, /1107-06-2] 8836 237.90 - -
=4, 1.4-dioxane C,H,0, /A123-91-1] 12999 284.85 2350.0 272.85
286.35 LU0 dodecane C o Hy, /[112-40-3] 36556 263.58 - -




1,4-xylene + 1,3-xylene
A. Jakob, R. Joh, C. Rose, J. Gmehling, Solid-liquid equilibria in binary mixtures of organic compounds,
Fluid Phase Equilibria 113 (1995) 117-126

Table 2
Solid=liquid equilibrium data for the systems tetrachloromethane /2-dodecanone. tetrachloromethane / 2-undecanone, 13-
xylenc /1. 2-xylene, | 4-xylene /1,2-xylene and | 4-xylene /1 3-xylene

I 4-xylene (1}
I.3-xylene (2)

T K} T3

22598 0.000

225 00 0026

223.61) (55

22262 (LR

121.56 0.1

M1 0141

22646 1. 160

231,32 0,158

233.57 0.207

23859 0237

24108 0,261

24393 (285

245 8K 0303

24751 (L3126

3449 ndd 0340

351.74 0.376

5377 n.3u7

156,55 0432

25K.56 (L4509

261 1M 0.4

H1 0K 0,525

264 K1 11,548

2 45 574

6774 ().5U5

20023 .622

270,78 (1.651 Table 3

Y13 33 0,678 Data for pure substances

- - il

113 g 0,705 Formula/CAS—Nr Al (O mol™") T (K) Ah; O mol™") T, (K)
g . i

75 14 0747 1.2-xylene CyH,, /[95-47-6) 13601 247.91 - -
. e 1,3-xylene CyH , /[108-38-3] 11545 22533 - -
277.M6 0.776 1.4-xylene CyH,, /1106-43-3] 16793 286.35 - -
37902 0412 tetrachloromethane  CCl, /[56-23-5] 3273 250.77 4560.0 225.35
K19 LKL 2-dodecanone C,,H,,0/[6175-49-1] 34766 293.87 - -
W1 W 1468 2-undecanone C, H,,0/(112-12-9] 34544 285.84 - -
e g indane C,H,, /1496-11-7] 8592 220.84 - -
=H1.78 nxu7 acenaphthene C,H,, /183-32-9) 21521 387.15 = -
me 33 nitrobenzene C H;NO, /[98-95-3] 11581 279.05 - -
M5 51 11,966 1,2-dichloroethane C,H,Cl, /[107-06-2] 8836 237.90 - -
W6 651 1 000 1.4-dioxane C,H,0, /1123-91-1] 12999 284.85 2350.0 272.85
= dodecane C,,Hy, /[112-40-3] 36556 263.58 - -




octadecane + dimethylacetamide
G. Chandra Sekhar, P. Venkatesu, T. Hofman, M.V. Prabhakara Rao, Solid—-liquid equilibria of long
chain-alkanes(C18—C28)inN,N-dimethylacetamide, Fluid Phase Equilibria 201 (2002) 219-231

Table 2
Experimental solid-liquid equilibrium temperatures Tor; (K)78,(K) for n-alkanes in V. V-dimethylacetamide (DMA)

X1 I8, (K) T,y (K)

Octadecane-DMA
0.0134 276.15
0.0263 276.95
0.0513 277.65
0.0885 278.55
0.1074 279.45
0.1917 284.35
0.2183 285.65
0.2895 288.45
0.3286 289.55
0.3921 291.65
04116 292.25
0.4915 294.15
0.5108 294.95
0.5815 295.85
0.6133 296.55
0.6841 297.45
0.7206 297.95
0.7925 299.65
0.8296 300.35
0.8990 301.30
0.9386 301.55
0.9827 301.75
1.0000 301.80

Table 1

Physical constants of the pure substances used in this work, T, melting temperature; Ty, transition temperature; Ag, H.
molar heat fusion; A, A, molar heat of transition

Substance T (K) Tiganar (K) AgoHy (KTmol ™) AgansH (KT mol™)
Octadecane 301.32° 299.95" 61.71% -
Nonadecane 305.15° 295.75¢ 43.75¢ 13.75¢
Eicosane 309.75° 309.25¢ 43.70° 26.20¢
Heneicosane 313.35° 305.50° 47.70° 15.50°
Docosane 317.15° 316.25¢ 49.00° 28.20°
Tricosane 320.65° 313.85° 54.00° 21.80°
Tetracosane 323.50¢ 321.45¢ 54.00° 31.50°
Pentacosane 326.65° 320.10° 57.80° 26.10°
Hexacosane 329.25¢ 326.55° 59.79¢ 32.82¢
Heptacosane 331.95¢ 326.25° 60.30° 26.60°
Octacosane 334.35¢ 331.25¢ 64.70° 35.50°
Table 3
Correlation of the solubility temperatures of n-alkanes in DMA by the Redlich—Kister and NRTL equations, valves of parameters
and RMSD®
n-Alkane Number of Parameters Deviations
dampoints LTV AOAlL  RK ADALA?  NRILAIA? REK' RK NDK  NRIL
(Tmal ™ty (Tmol™) (Tmol~')
Otadecane 22 1029 720 10574 0.92 0.62 0.69
—1820 -230 —4504
2874

alpha=0.2

ODABRATI NRTL



nonadecane + dimethylacetamide
G. Chandra Sekhar, P. Venkatesu, T. Hofman, M.V. Prabhakara Rao, Solid—-liquid equilibria of long
chain-alkanes(C18—C28)inN,N-dimethylacetamide, Fluid Phase Equilibria 201 (2002) 219-231

Table 2
Experimental solid-liquid equilibrium temperatures T, (K)78;(K) for n-alkanes in N.V-dimethylacetamide (DMA)

X 761 (K) Tay (K)
Nonadecane—-DMA
0.0526 276.15
0.0758 278.05
0.0831 279.15
0.1077 280.25
0.1793 284.85
0.2196 286.05
0.2891 289.15
0.3035 290.05
0.3986 292.15
0.4031 292.65
0.4861 294.60
0.5103 295.75
0.5934 297.70
0.6309 298.00
0.6821 299.85
0.7036 300.10
0.7841 301.05
0.8192 302.40
0.8926 304.20
0.9215 304.55
0.9737 304.75
1.0000 304.90
Table 1

Physical constants of the pure substances used in this work, T, melting temperature; Ty, transition temperature; Ag, H.
molar heat fusion; A, A, molar heat of transition

Substance T (K) Tiganar (K) AgoHy (KTmol ™) AgansH (KT mol™)
Octadecane 301.32° 299.95" 61.71% -
Nonadecane 305.15° 295.75¢ 43.75¢ 13.75¢
Eicosane 309.75° 309.25¢ 43.70° 26.20¢
Heneicosane 313.35° 305.50° 47.70° 15.50°
Docosane 317.15° 316.25¢ 49.00° 28.20°
Tricosane 320.65° 313.85° 54.00° 21.80°
Tetracosane 323.50¢ 321.45¢ 54.00° 31.50°
Pentacosane 326.65° 320.10° 57.80° 26.10°
Hexacosane 329.25¢ 326.55° 59.79¢ 32.82¢
Heptacosane 331.95¢ 326.25° 60.30° 26.60°
Octacosane 334.35¢ 331.25¢ 64.70° 35.50°
Table 3
Correlation of the solubility temperatures of n-alkanes in DMA by the Redlich-Kister and NETL equations, values of parameters
and RMSD®
n-Alkane Number of Parameters Deviations
datapoints L ADAI  RK ADAIAZ  NRILAIAZ REK RK NIK NRIL
(Tmol ™) (Tmol™) (Tmaol™')
Nonadecane 21 1146 1021 4512 0.29 0.16 0.27
—374 —96 —2302
993

alpha=0.2

ODABRATI NRTL



eicosane + dimethylacetamide
G. Chandra Sekhar, P. Venkatesu, T. Hofman, M.V. Prabhakara Rao, Solid—-liquid equilibria of long
chain-alkanes(C18—C28)inN,N-dimethylacetamide, Fluid Phase Equilibria 201 (2002) 219-231

Table 2
Experimental solid-liquid equilibrium temperatures T, (K)78;(K) for n-alkanes in N.V-dimethylacetamide (DMA)

X 761 (K) Tay (K)
Eicosane-DMA

0.0237 276.15

0.0386 279.33

0.0583 284.15

0.0791 286.35

0.0924 288.15

0.1242 290.00

0.1985 293.15

0.2066 204.05

0.2995 297.45

0.3278 298.25

0.3925 300.00

0.4168 301.75

0.4979 303.45

0.5298 304.05

0.5810 304.60

0.6197 305.25

0.6943 306.35

0.7226 307.15

0.7898 307.45

0.8145 308.25

0.8963 309.25

0.9176 309.45

0.9681 309.15

1.0000 309.70
Table 1

Physical constants of the pure substances used in this work, T, melting temperature: Tiq,, transition temperature: Ag,H.
molar heat fusion; A, A, molar heat of transition

Substance Tt (K) Tiranat (K) ApeHy (KTmol ™) AgansHy (KT mol™)
Octadecane 301.32 299.95" 61.71* -
Nonadecane 305.15° 295.75¢ 43.75¢ 13.75¢
Eicosane 309.75° 309.25¢ 43.70° 26.20¢
Heneicosane 313.35° 305.50° 47.70° 15.50°
Docosane 317.15¢ 316.25° 49.00° 28.20°
Tricosane 320.65° 313.85° 54.00° 21.80¢
Tetracosane 323.50° 321.45° 54.00° 31.50°
Pentacosane 326.65° 320.10° 57.80° 26.10°
Hexacosane 329.25¢ 326.55¢ 59.79¢ 32.82¢
Heptacosane 331.95¢ 326.25° 60.30° 26.60°
Octacosane 334.35¢ 331.25¢ 64.70° 35.50°
Table 3
Correlation of the solubility temperatures of n-alkanes in DMA by the Redlich-Kister and NRTL equations, values of parameters
and RMSD*
n-Alkane Number of Parameters Deviations
datapoints LT A0Al  RK AOAIA?  NRILAIA? RK' RK NIK NRIL
(Tmal™) (Tmol™) (Tmol™)
Eicosane 23 25 733 1636 0.23 0.14 0.23
-52 407 — 65
914

alpha=0.2

ODABRATI NRTL



heneicosane + dimethylacetamide
G. Chandra Sekhar, P. Venkatesu, T. Hofman, M.V. Prabhakara Rao, Solid—-liquid equilibria of long
chain-alkanes(C18—C28)inN,N-dimethylacetamide, Fluid Phase Equilibria 201 (2002) 219-231

Table 2
Experimental solid-liquid equilibrium temperatures T, (K)78;(K) for n-alkanes in N.V-dimethylacetamide (DMA)

X 761 (K) Tay (K)
Heneicosane-DMA
0.0008 276.05
0.0026 280.45
0.0059 285.15
0.0082 288.55
0.1059 290.85
0.1632 293.95
0.2009 296.85
0.2783 298.75
0.3170 300.05
0.3815 302.15
0.4012 303.20
0.4794 304.45
0.5033 304.85
0.5628 305.50
0.5934 306.05
0.6186 306.98
0.6846 308.65
0.7052 309.15
0.7899 311.35
0.8132 311.40
0.8962 312.15
0.9226 31291
0.9732 313.75
1.0000 31390
Table 1

Physical constants of the pure substances used in this work, T, melting temperature; Ty, transition temperature; Ag, H.
molar heat fusion; A, A, molar heat of transition

Substance T (K) Tiganar (K) AgoHy (KTmol ™) AgansH (KT mol™)
Octadecane 301.32¢ 299.95" 61.71* -
Nonadecane 305.15° 295.75¢ 43.75¢ 13.75¢
Eicosane 309.75¢ 309.25° 43.70° 26.20¢
Heneicosane 313.35° 305.50° 47.70° 15.50°
Docosane 317.15° 316.25¢ 49.00° 28.20°
Tricosane 320.65¢ 313.85° 54.00° 21.80¢
Tetracosane 323.50¢ 321.45¢ 54.00° 31.50°
Pentacosane 326.65° 320.10° 57.80° 26.10°
Hexacosane 329.25¢ 326.55° 59.79¢ 32.82¢
Heptacosane 331.95¢ 326.25° 60.30° 26.60°
Octacosane 334.35¢ 331.25¢ 64.70° 35.50°
Table 3
Correlation of the solubility temperatures of n-alkanes in DMA by the Redlich-Kister and NRTL equations, valves of parameters
and RMSD®
n-Alkane Number of Parameters Deviations
datapoints LR ADAI  RK ADAIAZ  NRILAIAZ RK REKNDK NRIL
(Tmol ™) (Tmol™) (Tmaol™')
Heneicosane 23 1406 1152 G603 0.59 046 0.54
=779 =26 — 3099
1382

alpha=0.2

ODABRATI NRTL



docosane + dimethylacetamide
G. Chandra Sekhar, P. Venkatesu, T. Hofman, M.V. Prabhakara Rao, Solid—-liquid equilibria of long
chain-alkanes(C18—C28)inN,N-dimethylacetamide, Fluid Phase Equilibria 201 (2002) 219-231

Table 2
Experimental solid-liquid equilibrium temperatures T, (K)78;(K) for n-alkanes in N.V-dimethylacetamide (DMA)

X 781 (K) Ta; (K)
Docosane-DMA

0.0091 276.65

0.0155 280.15

0.0332 287.90

0.0613 293.15

0.0986 295.75

0.1311 299.15

0.1979 302.05

0.2445 304.15

0.2932 305.05

0.3105 306.45

0.3836 308.55

0.4065 309.85

0.4946 310.95

0.5313 311.85

0.5784 312.55

0.6164 31345

0.6817 314.40

0.7092 315.15

0.7955 315.65

0.8213 316.25

0.8743 317.25

0.9272 317.55

0.9886 317.65

1.0000 317.75
Table |

Physical constants of the pure substances used in this work, T, melting temperature: Tiq,, transition temperature: Ag,H.
molar heat fusion; A, A, molar heat of transition

Substance Tt (K) Tieans1 (K) ApeHy (KTmol ™) AgansHy (KT mol™)
Octadecane 301.32 299.95" 61.71* -
Nonadecane 305.15° 295.75¢ 43.75¢ 13.75¢
Eicosane 309.75¢ 309.25¢ 43.70° 26.20¢
Heneicosane 313.35° 305.50° 47.70° 15.50°
Docosane 317.15% 316.25° 49.00° 28.20°
Tricosane 320.65° 313.85¢ 54.00° 21.80°
Tetracosane 323.50° 321.45° 54.00° 31.50°
Pentacosane 326.65° 320.10° 57.80° 26.10°
Hexacosane 329.25¢ 326.55¢ 59.79¢ 32.82¢
Heptacosane 331.95¢ 326.25° 60.30° 26.60°
Octacosane 334.35° 331.25¢ 64.70° 35.50°
Table 3
Correlation of the solubility temperatures of n-alkanes in DMA by the Redlich-Kister and NETL equations, values of parameters
and RMSD®
n-Alkane Number of Parameters Deviations
dampoints  LVAOAL  RK AOALAZ  NRILAlAZ KK RKNIK  NRIL
(Tmal™) (Tmol™) (Tmol™)
Docosane 23 8535 773 —1243 0.24 0.16 0.24
a0 604 2456
832

alpha=0.2

ODABRATI NRTL



tricosane + dimethylacetamide
G. Chandra Sekhar, P. Venkatesu, T. Hofman, M.V. Prabhakara Rao, Solid—-liquid equilibria of long
chain-alkanes(C18—C28)inN,N-dimethylacetamide, Fluid Phase Equilibria 201 (2002) 219-231

Table 2
Experimental solid-liquid equilibrium temperatures T, (K)78;(K) for n-alkanes in N.V-dimethylacetamide (DMA)

X 761 (K) Tay (K)
Tricosane—-DMA

0.0083 277.95

0.0096 280.15

0.0225 287.85

0.0481 293.15

0.0838 297.35

0.1094 299.45

0.1275 301.65

0.1903 304.25

0.2153 306.05

0.2827 307.25

0.3142 308.45

0.3780 310.65

0.4009 311.25

0.4841 312.65

0.5209 313.85

0.5962 314.75

0.6121 315.85

0.6869 317.25

0.7195 318.55
0.7701 319.45
0.8120 319.75
0.8826 320.65
0.9145 320.90
0.9853 321.05
1.0000 321.10
Table 1

Physical constants of the pure substances used in this work, T, melting temperature: Tiq,, transition temperature: Ag,H.
molar heat fusion; A, A, molar heat of transition

Substance Tt (K) Tiranat (K) ApeHy (KTmol ™) AgansHy (KT mol™)
Octadecane 301.32 299.95" 61.71* -
Nonadecane 305.15° 295.75¢ 43.75¢ 13.75¢
Eicosane 309.75¢ 309.25¢ 43.70¢ 26.20¢
Heneicosane 313.35° 305.50° 47.70° 15.50°
Docosane 317.15¢ 316.25° 49.00° 28.20°
Tricosane 320.65¢ 313.85° 54.00° 21.80¢
Tetracosane 323.50° 321.45° 54.00° 31.50°
Pentacosane 326.65° 320.10° 57.80° 26.10°
Hexacosane 329.25¢ 326.55¢ 59.79¢ 32.82¢
Heptacosane 331.95¢ 326.25° 60.30° 26.60°
Octacosane 334.35° 331.25¢ 64.70° 35.50°
Table 3
Correlation of the solubility temperatures of n-alkanes in DMA by the Redlich-Kister and NRTL equations, values of parameters
and RMSD*
n-Alkane Number of Parameters Deviations
datapoints LT A0Al  RK AOAIA?  NRILAIA? RK' RK NIK NRIL
(Tmal™) (Tmol™) (Tmol™)
Tricosane 24 1314 1148 5 0.31 0.18
60 551 1457
997

alpha=0.2

ODABRATI NRTL



tetracosane + dimethylacetamide
G. Chandra Sekhar, P. Venkatesu, T. Hofman, M.V. Prabhakara Rao, Solid—-liquid equilibria of long
chain-alkanes(C18—C28)inN,N-dimethylacetamide, Fluid Phase Equilibria 201 (2002) 219-231

Table 2
Experimental solid-liquid equilibrium temperatures T, (K)78;(K) for n-alkanes in N.V-dimethylacetamide (DMA)

X 781 (K) Ta; (K)
Tetracosane-DMA

0.0039 276.35

0.0051 278.35

0.0083 282.65

0.0161 289.45

0.0242 296.15

0.0556 299.25

0.0915 302.35

0.1136 304.15

0.1840 308.55

0.2094 309.25

0.2861 311.65

0.3044 312.20

0.3763 314.35

04121 315.25

0.4969 317.05

05114 317.55

0.5917 318.45

0.6036 319.05

0.6538 320.15

0.7201 32145

0.7730 322.05

0.8018 322.65

0.8707 323.30

0.9043 323.65

0.9838 32385

1.0000 32395
Table 1

Physical constants of the pure substances used in this work, T, melting temperature; Ty, transition temperature; Ag, H.
molar heat fusion; A, A, molar heat of transition

Substance T (K) Tiganar (K) AgoHy (KTmol ™) AgansH (KT mol™)
Octadecane 301.32° 299.95" 61.71% -
Nonadecane 305.15° 295.75¢ 43.75¢ 13.75¢
Eicosane 309.75° 309.25¢ 43.70° 26.20¢
Heneicosane 313.35° 305.50° 47.70° 15.50°
Docosane 317.15° 316.25¢ 49.00° 28.20°
Tricosane 320.65° 313.85° 54.00° 21.80°
Tetracosane 323.50¢ 321.45¢ 54.00° 31.50°
Pentacosane 326.65° 320.10° 57.80° 26.10°
Hexacosane 329.25¢ 326.55¢ 59.79¢ 32.82¢
Heptacosane 331.95¢ 326.25° 60.30° 26.60°
Octacosane 334.35¢ 331.25¢ 64.70° 35.50°
Table 3
Correlation of the solubility temperatures of n-alkanes in DMA by the Redlich-Kister and NETL equations, values of parameters
and RMSD®
n-Alkane Number of Parameters Deviations
data point. ;
AAPOME R KrADAI  RK'ADAIA?  NRILALA? RK' REKNIK NRIL
(Tmol ™) (Tmol™) (Tmaol™')
Tetracosane 25 783 GO0 380 0.37 0.34
-1 452 419
T06

alpha=0.2

ODABRATI NRTL



pentacosane + dimethylacetamide
G. Chandra Sekhar, P. Venkatesu, T. Hofman, M.V. Prabhakara Rao, Solid—-liquid equilibria of long
chain-alkanes(C18—C28)inN,N-dimethylacetamide, Fluid Phase Equilibria 201 (2002) 219-231

Table 2
Experimental solid-liquid equilibrium temperatures T, (K)78;(K) for n-alkanes in N.V-dimethylacetamide (DMA)

X 761 (K) Tay (K)
Pentacosane—DMA
0.0013 276.35
0.0026 279.05
0.0052 282.35
0.0098 288.05
0.0128 289.95
0.0538 301.45
0.0822 303.35
0.1056 305.95
0.1923 309.15
0.2100 311.05
0.2783 313.55
0.3230 315.05
0.3861 316.95
0.4136 317.60
0.4962 318.95
0.5010 319.75
0.5435 320.10
0.5833 321.25
0.6215 321.85
0.6962 322.90
0.7366 323.05
0.7972 323.85
0.8011 324.55
0.8893 32590
0.9126 326.65
0.9792 327.05
1.0000 327.15
Table 1

Physical constants of the pure substances used in this work, T, melting temperature; Ty, transition temperature; Ag, H.
molar heat fusion; A, A, molar heat of transition

Substance T (K) Tiganar (K) AgoHy (KTmol ™) AgansH (KT mol™)
Octadecane 301.32¢ 299.95" 61.71* -
Nonadecane 305.15° 295.75¢ 43.75¢ 13.75¢
Eicosane 309.75¢ 309.25¢ 43.70° 26.20°
Heneicosane 313.35° 305.50° 47.70° 15.50°
Docosane 317.15° 316.25¢ 49.00° 28.20°
Tricosane 320.65° 313.85° 54.00° 21.80°
Tetracosane 323.50¢ 321.45¢ 54.00° 31.50¢
Pentacosane 326.65¢ 320.10° 57.80° 26.10°
Hexacosane 329.25¢ 326.55¢ 59.79¢ 32.82¢
Heptacosane 331.95¢ 326.25° 60.30° 26.60°
Octacosane 334.35¢ 331.25¢ 64.70° 35.50°
Table 3
Correlation of the solubility temperatures of n-alkanes in DMA by the Redlich-Kister and WNETL equations, valves of parameters
and RMSD®
n-Alkane MNumber of Parameters Deviations
datapoints LR ADAI  RK ADAIAZ  NRILAIAZ RK REKNDK NRIL
(Tmol ™) (Tmol™) (Tmaol™')
Pentacosane 26 1073 823 1661 0.39 0.27
—378 305 —296
1208
alpha=0.2

ODABRATI NRTL



hexacosane + dimethylacetamide
G. Chandra Sekhar, P. Venkatesu, T. Hofman, M.V. Prabhakara Rao, Solid—-liquid equilibria of long
chain-alkanes(C18—C28)inN,N-dimethylacetamide, Fluid Phase Equilibria 201 (2002) 219-231

Table 2
Experimental solid-liquid equilibrium temperatures T, (K)78;(K) for n-alkanes in N.V-dimethylacetamide (DMA)

X 761 (K) Tay (K)
Hexacosane-DMA
0.0012 276.05
0.0017 279.25
0.0022 282.40
0.0042 285.05
0.0266 299.05
0.0511 307.35
0.0965 310.65
0.1123 312.30
0.1889 314.95
0.2053 315.05
0.2844 317.85
0.3187 31945
0.3740 320.85
0.4022 321.95
0.4781 323.75
0.5281 324.65
0.5927 325.95
0.6157 326.55
0.6722 327.25
0.7099 327.95
0.7948 328.65
0.8226 328.95
0.8992 329.15
09136 329.55
0.9821 329.75
1.0000 329.85
Table |

Physical constants of the pure substances used in this work, T, melting temperature: Tiq,, transition temperature: Ag,H.
molar heat fusion; A, A, molar heat of transition

Substance Tam (K) Trganst (K) AgoHy (KTmol 1) AansHy (KTmol™)
Octadecane 301.32 299.95" 61.71* -
Nonadecane 305.15° 295.75¢ 43.75¢ 13.75¢
Eicosane 309.75¢ 309.25¢ 43.70° 26.20¢
Heneicosane 313.35° 305.50° 47.70° 15.50°
Docosane 317.15% 316.25° 49.00° 28.20°
Tricosane 320.65° 313.85¢ 54.00° 21.80°
Tetracosane 323.50° 321.45° 54.00° 31.50°
Pentacosane 326.65° 320.10° 57.80° 26.10°
Hexacosane 329.25¢ 326.55¢ 59.79¢ 32.82¢
Heptacosane 331.95¢ 326.25° 60.30° 26.60°
Octacosane 334.35° 331.25¢ 64.70° 35.50°
Table 3
Correlation of the solubility temperatures of n-alkanes in DMA by the Redlich-Kister and NRTL equations, values of parameters
and RMSD®
n-Alkane Number of Parameters Deviations
datapoints PV AOAI  RK AOAIA?  NRILAIA? RK' REK NIK NRIL
(Tmol ™) (Tmel™") (Tmol™)
Hexacosane 25 11en 1054 —21522 0.35 0.25
380 1214 5227

1217

alpha=0.2

ODABRATI NRTL



heptacosane + dimethylacetamide
G. Chandra Sekhar, P. Venkatesu, T. Hofman, M.V. Prabhakara Rao, Solid—-liquid equilibria of long
chain-alkanes(C18—C28)inN,N-dimethylacetamide, Fluid Phase Equilibria 201 (2002) 219-231

Table 2
Experimental solid-liquid equilibrium temperatures T, (K)78;(K) for n-alkanes in N.V-dimethylacetamide (DMA)

X 761 (K) Tay (K)
Heptacosane-DMA

0.0007 275.95

0.0012 278.85

0.0016 279.95

0.0025 284.25

0.0041 288.40

0.0095 296.35

0.0289 302.80

0.0532 308.45

0.0815 310.65

0.1092 312.90

0.1892 315.95

0.2184 316.75

0.2785 319.95

0.3163 321.35

0.3982 323.05

0.4022 324.15

0.4819 325.55

0.5281 326.25

0.5835 327.25

0.6183 327.95

0.6992 328.95

0.7293 329.55

0.7815 330.45

0.8126 330.95

0.8724 331.55

0.9026 331.90

0.9717 332.05

1.0000 332.10
Table 1

Physical constants of the pure substances used in this work, T, melting temperature; Ty, transition temperature; Ag, H.
molar heat fusion; A, A, molar heat of transition

Substance T (K) Tianar (K) AgeeHy (K mol ™) AvansHy (KT mol™)
Octadecane 301.32° 299.95" 61.71% -
Nonadecane 305.15° 295.75¢ 43.75¢ 13.75¢
Eicosane 309.75° 309.25¢ 43.70° 26.20¢
Heneicosane 313.35° 305.50° 47.70° 15.50°
Docosane 317.15° 316.25¢ 49.00° 28.20°
Tricosane 320.65° 313.85° 54.00° 21.80°
Tetracosane 323.50¢ 321.45¢ 54.00° 31.50°
Pentacosane 326.65° 320.10° 57.80° 26.10°
Hexacosane 329.25¢ 326.55¢ 59.79¢ 32.82¢
Heptacosane 331.95¢ 326.25° 60.30° 26.60°
Octacosane 334.35¢ 331.25¢ 64.70° 35.50°
Table 3
Correlation of the solubility temperatures of n-alkanes in DMA by the Redlich-Kister and NRTL equations, values of parameters
and RMSD*
n-Alkane Number of Parameters Deviations
data point. ;
AAPOME R KrADAI  RK'ADAIA?  NRILALA? RK' REKNIK NRIL
(Tmol~t) (Tmol™) (Tmaol™')
Heptacosane 27 1594 1305 670 0.37 0.19
19 69 9RR
1406

alpha=0.2

ODABRATI NRTL



octacosane + dimethylacetamide
G. Chandra Sekhar, P. Venkatesu, T. Hofman, M.V. Prabhakara Rao, Solid—-liquid equilibria of long
chain-alkanes(C18—C28)inN,N-dimethylacetamide, Fluid Phase Equilibria 201 (2002) 219-231

Table 2
Experimental solid-liquid equilibrium temperatures T, (K)78;(K) for n-alkanes in N.V-dimethylacetamide (DMA)

X 761 (K) Tay (K)
Octacosane-DMA

0.0004 276.75

0.0008 280.15

0.0021 290.05

0.0041 294.25

0.0069 297.65

0.0096 300.35

0.0279 307.15

0.0563 311.55

0.0977 314.45

0.1203 316.95

0.1897 320.90

0.2259 323.65

0.2821 32595

0.3056 326.15

0.3988 328.55

0.4185 328.95

0.4902 330.05

0.5263 33045

0.5896 331.05

0.6087 331.25

0.6945 332.35

0.7188 332.60

0.7922 333.35

0.8241 33385

0.8852 334.15

09135 33445

09718 334.65

1.0000 33475
Table 1

Physical constants of the pure substances used in this work, Ty, melting temperature: Ty, transition temperature: Ag A,
molar heat fusion; A, /). molar heat of transition

Substance Tiun (K) Tirans1 (K) AgHy (KTmol ™) AgansHy (KT mol™)
Octadecane 301.32* 299.95° 61.71* -
Nonadecane 305.15% 295.75¢ 43.75¢ 13.75¢
Eicosane 309.75¢ 309.25¢ 43.70°¢ 26.20°
Heneicosane 313.35° 305.50° 47.70° 15.50°
Docosane 317.15° 316.25¢ 49.00° 28.20¢
Tricosane 320.65¢ 313.85¢ 54.00° 21.80°
Tetracosane 323.50¢ 321.45¢ 54.00° 31.50¢
Pentacosane 326.65° 320.10¢ 57.80° 26.10°
Hexacosane 329.25° 326.55¢ 59.79¢ 32.82¢
Heptacosane 331.95¢ 326.25° 60.30° 26.60°
Octacosane 334.35¢ 331.25° 64.70° 35.50¢
Table 3
Correlation of the solubility temperatures of n-alkanes in DMA by the Redlich-Kister and NRTL equations, values of parameters
and RMSD®
n-Alkane Number of Parameters Deviations

datapoints PV AOAI  RK AOAIA?  NRILAIA? RK' REK NIK NRIL

(Tmol ™) (Tmel™") (Tmol™)
Octacosane 27 1571 1497 316 0.35 0.24
519 1441 826
1lal

alpha=0.2

ODABRATI NRTL



hexane-1,6-diamine + biphenyl
Kamel Khimeche, Abdallah Dahmani, Measurement and prediction of (solid + liquid) equilibriaof
(alkanediamine + biphenyl) mixtures, J. Chem. Thermodynamics 38 (2006) 1192—-1198

TABLE 2
Experimental (solid + liquid) equilibrium temperatures, T, for the system
{hexane-1.6-diamine (1) + biphenyl (2)}

X T,/K Ty/K

0.0000 342.37

0.0851 33530

0.1059 333.89

0.2174 328.37

0.3124 324.75

0.3998 319.65

0.4493 315.38

0.5076 311.44

0.6034 307.41

0.7029 302.17

0.7752 296.65

0.8491 304.40

0.8996 306.85

09315 309.37

0.9743 310.77

1.0000 311.60

TABLE 1

Physical properties of pure compounds

Compound Tu/K Al Tr/ K Andlf
(kJ-mol™") (kJ-mol™")

Hexane-1,6-diamine 3160 3938

(HDA) 312.28"  4021*

Octane-1.8-diamine 324.88* 5051

(ODA) 324.79" 5098

MNonane-1,9-diamine 301.14°  B.56" 307.77% 3543

(NDA) 301,70 7.77" 308.12"  36.24"

Dodecane-1.12-diamine 34184 67.05°

(DDDA) 340.53"  67.10°

Biphenyl 342.37°  19.69"

344345 19277

Solid-solid transition temperature, Ty, molar enthalpy corresponding to
the solid-solid transition, AyH, melting temperature, Ty, and molar
enthalpy of fusion, Ay, .

* Our experimental values.

" From Ref. [4].

“ From Ref. [18]



octane-1,6-diamine + biphenyl
Kamel Khimeche, Abdallah Dahmani, Measurement and prediction of (solid + liquid) equilibriaof
(alkanediamine + biphenyl) mixtures, J. Chem. Thermodynamics 38 (2006) 1192—-1198

TABLE 3
Experimental (solid + liquid) equilibrium temperatures, T, for the system
{octane-1,8-diamine (1) + biphenyl (2)}

x) T”,r K Tzf" K

0.0000 342.37

0.0234 340.16

0.0471 337.88

0.0735 335.08

0.1004 332.83

0.1505 33012

0.1991 326.07

0.2392 324.24

0.2724 322.27

0.3023 321.35

0.3962 318.54

0.4428 317.38

0.4964 316.46

0.5668 315.34

0.5994 316.05

0.6737 317.44

0.7475 319.04

0.8012 31991

0.8752 321.75

0.9506 323.32

1.0000 324.88

TABLE |

Physical properties of pure compounds

Compound Tu/K A HY Tra K Ap S
(kJ-mol™") (kJ-mol™")

Hexane-1,6-diamine 31604 3938

(HDA) 312.28% 4021

Octane-1,8-diamine 32488  50.51¢

(ODA) 324.79" 5098

Nonane-1,9-diamine 301.14°  B.56" 307.77% 3543

(NDA) 301.70"  7.77" 308.12%  36.24"

Dodecane-1,12-diamine 34184 67.05°

(DDDA) 340.53"  67.10"

Biphenyl 34237 19697

344345 19277

Solid-solid transition temperature, Ty, molar enthalpy corresponding to
the solid-solid transition, AyH, melting temperature, Ty, and molar
enthalpy of fusion, Ag /1.

“ Our experimental values.

" From Ref. [4].

“ From Ref. [18]



nonane-1,6-diamine + biphenyl
Kamel Khimeche, Abdallah Dahmani, Measurement and prediction of (solid + liquid) equilibriaof
(alkanediamine + biphenyl) mixtures, J. Chem. Thermodynamics 38 (2006) 1192—-1198

TABLE 4
Experimental (solid + liquid) equilibrium temperatures, T, for the system
{nonane-1,9-diamine (1) + biphenyl (2)}

Xy T]f]( Tgll{K

0.0000 34237

0.0234 339.86

0.0558 336.94

0.1000 333.63

0.1574 329.75

0.1993 329.09

0.2021 328.26

0.2343 325.19

0.2804 32281

0.3002 321.33

0.3561 317.64

0.4025 315.60

0.4504 313.84

0.4873 31150

0.5265 309.71

0.6006 306.10

0.6402 304.63

0.6621 303.16

0.7017 301.88

0.7291 302.24

0.7523 303.16

0.7835 303.55

0.8052 303.95

0.9004 305.93

0.9512 306.90

1.0000 307.77

TABLE 1|

Physical properties of pure compounds

Compound Tu/K A HY Tra K Ap S
(kJ-mol™") (kJ-mol™")

Hexane-1,6-diamine 31604 3938

(HDA) 312.28% 4021

Octane-1,8-diamine 32488  50.51¢

(ODA) 324.79" 5098

Nonane-1,9-diamine 301.14°  B.56" 307.77% 3543

(NDA) 301.70"  7.77" 308.12%  36.24"

Dodecane-1,12-diamine 34184 67.05°

(DDDA) 340.53"  67.10"

Biphenyl 34237 19.69°

344345 19277

Solid-solid transition temperature, Ty, molar enthalpy corresponding to
the solid-solid transition, AyH, melting temperature, Ty, and molar
enthalpy of fusion, Ag /1.

“ Our experimental values.

" From Ref. [4].

“ From Ref. [18]



dodecane-1,6-diamine + biphenyl
Kamel Khimeche, Abdallah Dahmani, Measurement and prediction of (solid + liquid) equilibriaof
(alkanediamine + biphenyl) mixtures, J. Chem. Thermodynamics 38 (2006) 1192—-1198

TABLE 5
Experimental (solid | liquid) equilibrium temperatures, T, for the system
{dodecane-1,12-diamine (1) + biphenyl (2)}

X T/K To/K

0.0000 34237

0.0784 34033

0.0355 341.20

0.1049 339.25

0.1495 338.67

0.1613 336.71

0.2041 335.67

0.2510 33291

0.3048 331.11

0.3388 32895

0.3914 328.06

0.4512 329.47

0.5074 331.99

0.6111 333.35

0.7054 335.44

0.7708 337.66

0.8358 338.69

0.8919 339.82

0.9568 341.11

1.0000 341.84

TABLE 1

Physical properties of pure compounds

Compound TulK Ay Tra/ K Anyedlf
(kJ-mol™") (kJ-mol™")

Hexane-1,6-diamine 3160 3938

(HDA) 312.28"  4021*

Octane-1.8-diamine 324.88* 5051

(ODA) 324.79" 5098

MNonane-1,9-diamine 301.14°  B.56" 307.77% 3543

(NDA) 301,70 7.77" 308.12"  36.24"

Dodecane-1.12-diamine 34184 67.05°

(DDDA) 340.53"  67.10°

Biphenyl 342.37°  19.69"

344345 19277

Solid-solid transition temperature, Ty, molar enthalpy corresponding to
the solid-solid transition, AyH, melting temperature, Ty, and molar
enthalpy of fusion, Ay, .

* Our experimental values.

" From Ref. [4].

“ From Ref. [18]



1-butyl-3-methylimidazolium chloride + tert-butanol
U. Domanska, E. Bogel-tukasik, Solid—liquid equilibria for systems containing, 1-butyl-3-
methylimidazolium chloride Fluid Phase Equilibria 218 (2004) 123—-129.

Table 1
Experimental solid-liquid equilibria temperatures of {[C4mim][CI] (1) + an alcohol (2)} systems

xn Lol (& Y1 x o I (K) 1 x1 Hol (K 1
tert-Butanel
0.0000 206843 03137 28328 1.10 07811 336.08 1.02
0.03504 203 80° 03876 280.06 1.07 0.8172 33730 1.02
0.1082 288152 0.4796 29908 1.07 0.8635 33917 1.01
0.1545 281.712 0.5355 308.72 1.06 0.7120 341.04 1.00
02120 274522 0.6225 316.85 1.0 09514 341.34 1.00
02128 274.55 1.14 0.6611 323.89 1.04 1.0000 341.94 1.00
02607 27931 112 0.7131 331.48 137
Table 3
Physical constants of pure compounds
Component VIEEER) (o mot 1y Tew1 (K) T3 | (®) AgeH (KT mol™1) AaeCp1 (Tmol 1K1
[Camim][C1] 186.70 341.94 338.15° 14.057 -
346.15°
314.15°
tert-Butanol 94 904 206.84 208078 6.700 69260
1-Decanol 191.57¢ 280.50 280.158 28792 86.388
1-Dodecanol 224 52F 206.84 206 952 37.742 114 88k
Table 4

Correlation of the solid-liquid equilibria data. of the {[Cymim][CI] (1) + an alcohel (2)} mixtures by means of the Wilson, UNIQUAC ASM and NRTL1
equations: values of parameters and measures of deviations

Alcohol Parameters Deviations

Wilson, g12-g22. UNIQUAC ASM. Auga. NRTL 13, Agio. Wilson, UNIQUAC ASM, NRTL 1,

g21-g11 Jmol™h) Aun (Jmol™h) Agn (Jmol™!) or® (K) or® (K) or® (K)
Ethanel 5274, 3303 —340761, —1756 —70377, —7787 0.90 476 3.68
1-Butanol —4008, —513.4 —119710, —2330 —30364, —8636 1.85 384 258
2-Butanol 47788, —2125 —8430, 1337 —11469, —1524 5.03 185 201
tert-Butanol —2598, 4749 1029, —1504 001, —4063 3.10 520 3.00
1-Hexanol —29622, 12690 —3284, 44272 —3234, 433¢ 283 159 1.70
1-Octanol —2130, 35876 —2698, 32152 —4348_ 4059 463 311 3.65
1-Decanol 7646, —96.14 —2252, 5075 —3810, 10599 7.92 378 4.61
1-Dodecanol —1102, 15696 —1286, 1539 —3360, 3090 1.67 361 346

2 Calculated with the third non-randomness parameter o = 0.3,
b According to Eq. (3) in the text

ODABRATI JEDAN MODEL



1-butyl-3-methylimidazolium chloride + decanol
U. Domanska, E. Bogel-tukasik, Solid—liquid equilibria for systems containing, 1-butyl-3-
methylimidazolium chloride Fluid Phase Equilibria 218 (2004) 123—-129.

Table 1
Experimental solid-liquid equilibria temperatures of {[C4mim][CI] (1) + an alcohol (2)} systems

xn Lol (& Y1 x o I (K) " X1 noo I (K) 1
1-Decanol
0.0000 280.50° 0.1840 285.02 231 0.5633 32824 1.14
0.0118 279.70° 02256 288.80 1.99 0.6338 332,67 1.00
0.0192 270 643 02738 20151 1.74 0.7089 33403 1.0
0.0326 27830 7.45 03274 206.71 1.54 0.7844 336.47 1.03
0.0460 28032 6.17 03355 300.65 146 0.8696 33722 1.01
0.0524 280.68 570 03842 306.65 130 0.9320 338.15 1.00
0.0786 28234 433 04172 314.68 133 00754 34072 1.00
0.0055 28237 378 0.4579 321.28 126 1.0000 341.94 1.00
0.1350 283.18 202 0.5032 324.74 120
Table 3
Physical constants of pure compounds
Component VIPEER) (o mot 1y Tam1 (K) T3 (®) AgHy (KT mol™1) AzeCp1 (Tmol 1K1
[Csmim][C1] 186.70 341.94 338.15° 14.057 -
346.15°
314.15°
tert-Butanol 94904 206.84 208.97¢ 6.70° 69.26°
1-Decanol 191 57¢ 28050 280.158 28792 86388
1-Dodecanol 224 52F 206.84 206 052 37.74% 114 88"
Table 4

Correlation of the solid-liquid equilibria data. of the {[Cymim][CI] (1) + an alcohel (2)} mixtures by means of the Wilson, UNIQUAC ASM and NRTL1
equations: values of parameters and measures of deviations

Alcohol Parameters Deviations

Wilson, g13-222. UNIQUAC ASM. Aup, NRTL I3, Agpa. Wilson, UNIQUAC ASM, NRTL 1,

gn-gn Jmol™h Aun (Jmol™h) Agn (Jmol™") or® () or® () or® K)
Ethanel 5274, 3303 —340761. —1756 —70377, —7787 0.90 476 3.68
1-Butanol —4008, —513.4 —119710. —2330 —30364, —86356 185 384 258
2-Butanol 47788, —2125 —8430, 1337 —11469, —1524 3.03 195 201
terr-Butanol —2508, 4749 1028, —1504 001, —4063 3.10 520 308
1-Hexanol —2922, 12690 —3284, 44272 —3234, 453¢ 283 159 1.70
1-Octanol —2130, 35876 —2698, 52152 —4348, 4039 4.65 311 3.65
1-Decanol 7646, —96.14 —2252, 5075 —3810, 10509 702 378 4.61
1-Dodecanol —1102, 15696 —1286, 1538 —3360, 3000 1.67 361 346

2 Calculated with the third non-randomness parameter o = 0.3,
b According to Eq. (3) in the text.

ODABRATI JEDAN MODEL



1-butyl-3-methylimidazolium chloride + dodecanol
U. Domanska, E. Bogel-tukasik, Solid—liquid equilibria for systems containing, 1-butyl-3-
methylimidazolium chloride Fluid Phase Equilibria 218 (2004) 123—-129.

Table 1
Experimental solid-liquid equilibria temperatures of {[C4mim][CI] (1) + an alcohol (2)} systems

x Lol (X Y1 x Lo I (K) Y1 X1 Ho I (K Y1
1-Dodecanol

0.0000 206.842 0.3678 208 84 142 0.8000 337.00 11
00708 206 532 03997 304 85 141 08203 33715 11
0.1653 202052 0.4300 308.85 1.39 0.8482 33735 11
02277 288 022 04581 312 86 138 08510 33836 11
0.2660 283.62 143 0.5440 32380 134 0.8607 33875 11
02820 28773 145 06138 32033 131 08826 33803 11
0.2025 288.04 144 0.6350 330.85 129 0.9270 340.20 10
03021 290 86 144 06637 33324 127 00566 340 41 10
0.3220 20223 144 0.6024 33420 123 1.0000 341.04 L0
03330 203 71 143 0.7257 33601 123
0.3465 203 46 143 0.7736 336.40 1.19

Table 3

Physical constants of pure compounds

Component VAEEER (om mot-1y Tew1 (K) T (®) AgH (KTmol—1) AgeCp1 (Tmol- 1K1

[Camim][C1] 186.70 341.04 338.15° 14.057 -

346.15%
314.15°

tert-Butanol 94904 296.84 208.97¢ 6.70° 69.26°

1-Decanol 191.57¢ 280.50 280.158 28792 86.388

1-Dodecanol 224.52F 206.84 206.052 37.748 114 8gk

Table 4

Correlation of the solid—liquid equilibria data, of the {[C4ymim][C1] (1) + an alcohel (2)} mixtures by means of the Wilson, UNIQUAC ASM and NRTL1
equations: values of parameters and measures of deviations

Alcohol Parameters Deviations

Wilson, g12-g2. UNIQUAC ASM, Auga. NRTL 13, Agna. Wilsomn, UNIQUAC ASM, NEIL 1.

g1 Jmol ) Augp (Jmol™ly Agot (Jmol™h) or® (®) or® K) or® (K)
Ethanol 5274, 3303 —340761, —1736 —70377, —7787 0.80 476 3.68
1-Butanol —4908, —513.4 —119710, —2330 —50364, —8636 1.95 384 258
2-Butanol 47788, —2125 —8430, 1337 —11469, —1524 3.03 185 201
fert-Butanol —2508, 4749 1028, —1504 001, —4063 3.10 520 3.08
1-Hexanol —2922, 12690 —3284, 44272 —5234, 4539 283 159 1.70
1-Octanol —2130, 35876 —2698, 52152 —4348. 4039 4.65 311 3.45
1-Decanol 7646, —96.14 —2252, 3073 —3810, 10599 702 378 4.61
1-Dodecanol —1102, 15696 —1286, 1538 —3360, 3090 1.67 361 346

2 Calculated with the third non-randomness parameter o = 0.3,
b According to Eq. (3) in the text.

ODABRATI JEDAN MODEL



octan-1-ol + 1,3-diaminopropane

U. Domanska, M. Marciniak, Experimental solid—liquid equilibria for systems containingalkan-1-ol +
1,3-diaminopropaneHeat capacities of alkan-1-ols and amines—Thermodynamic functions
ofdissociation and enthalpies of melting of the congruently meltingcompounds for the systems
(alkan-1-ol + amine), Fluid Phase Equilibria 235 (2005) 30-41

Table 1
Experimental solid-liquid phase equilibria, T denotes the melting temperature and 47 is the deviation of the experimental from the temperatore calculated from
Eq.(1)

x1 T(K) 8T(K) x1 T'(K) STIK) X1 T(EK) 8T (K)

Octan-1-ol (1) + 1,3-diaminopropane (2}
0.0000 262.19 0.00 0.2678 25220 0.31 0.7212 25481 0.10
0.0303 260.97 0.26 0.2800 250.29 0.25 0.7658 25370 0.15
0.0393 260.44 0.05 0.2871 24835 —0.33 0.8115 25154 —0.11
0.0402 260.46 0.10 0.2043 247.24 0.20 0.8200 250.74 0.03
0.0554 250.79 —0.09 0.2088* 24590 0.02, —0.01° 0.8527 24020 —0.01
0.0840 25015 0.10 0.3222 247.32 0.13 0.8562% 248.05 —0.01, 0.36°
0.0042 258.61 —0.14 0.3704 240.27 —0.20 0.8765 25046 -1.29
0.1423 257.61 022 04194 251.14 —0.23 0.8853 25255 —0.33
0.1466 25745 017 04504 25203 0.29 0.8930 25435 0.58
0.1848 25643 0.06 04997 25382 0.12 0.9110 255083 0.46
0.2004 256.05 0.06 0.5382 25462 0.13 0.9422 257.02 —0.31
0.2074 255.79 —0.01 05732 25403 —0.08 0.9689 25771 —0.31
0.2257 255.07 —0.09 0.6023 25517 —0.13 1.0000 25803 0.00
0.2464 254.06 0.06 0.6376 25527 —0.17
0.2481 25388 0.01 0.6808 25526 —0.01

Table 6

Physical properties of the pure substances

Compound T (K) Tausqtity (K) Ag.H (kImol~1) AgaeCp Tmol 1K1y

Octan-1-ol 258.03 258.352 23.70° 41.332

Nonan-1-ol 268.10 268.00° 24.54 55.78

Decan-1-o0l 278.67 279.14¢ 31.40 82.65

Undecan-1-01 289.63 280 654 30.59 76.52

Hexylamine 252150 2351.00° 25.04 69.71

Octylamine 273372 2?3.15‘_‘ 34.74 7251

Decylamine 28216 289.2¢ 42.70 33.40

1.3-Diaminopropane 262.19 262.37F 22.36 66.31

Table 7

Correlation of the solid-liquid equilibria data by means of the NRTL equation: parameters (g1 — g22)/(g21 —g211) and measures of deviations, ot

System NRTL parameters® Deviations, ot (K)

g12—gn (Tmol ) g1 —gn (Tmol™1)
Octan-1-0l+ 1,3-diaminopropane —798.30 —3484.58 1.28

2 Calculated with the third non-randomness parameter = 0.3.



nonan-1-ol + 1,3-diaminopropane

U. Domanska, M. Marciniak, Experimental solid—liquid equilibria for systems containingalkan-1-ol +
1,3-diaminopropaneHeat capacities of alkan-1-ols and amines—Thermodynamic functions
ofdissociation and enthalpies of melting of the congruently meltingcompounds for the systems
(alkan-1-ol + amine), Fluid Phase Equilibria 235 (2005) 30-41

Table 1
Experimental solid—liquid phase equilibria. T denotes the melting temperature and 47 is the deviation of the experimental from the temperature calculated from

Eg. (1)

1 TEK) 5T (K) 11 T(E) ST(K) x (K 5T ()

Nonan-1-ol (1) + 1.3-diaminopropane (2}
0.0000 262.19 0.00 0.4087 262.68 0.13 0.7533 26330 0.05
0.0369 260.36 0.00 0.4468 263.52 0.03 0.7791 264.61 0.15
0.0886 258.63 0.00 0.5052 264.71 —0.01 0.8090 263.08 —0.13
0.1268 257.36 0.00 0.5250 265.15 0.06 0.8230 26227 —0.23
0.1464 25630 0.00 05570 265 50 —011 08387 26159 001
01623 25414 —0.01 05733 265 74 —0.10 085032 26095 0.13,0.03°
016202 254 0.01, —0.04° 05937 266 04 —0.04 08546 26127 —0.04
01648 2541 0.00 06199 26622 —0.08 08736 26279 001
01731 2546 011 06472 266 46 003 09077 26491 001
01036 25551 0.00 06710 266 46 0.06 09387 266 44 —0.02
02242 256.75 —0.05 0.6800 26638 0.02 0.0646 26740 0.01
0.2610 258.03 —0.15 0.7002 266.06 —0.04 1.0000 268.10 0.00
0.2007 25027 0.00 0.7261 265 .84 —0.01
0.3600 261.23 —0.03 0.7431 265.60 0.10

Table 6

Physical properties of the pure substances

Compound T (K) Tausqtity (K) Ag.H (kImol~1) AgaeCp Tmol 1K1y

Octan-1-0l 258.03 258.352 23.70° 41332

Nonan-1-ol 268.10 268.00° 24.54 55.78

Deran-1-ol 278.67 279.14¢ 31.40 82,65

Undecan-1-0l 289.63 280 654 30.59 76.52

Hexylamine 252158 2351.00° 2504 69.71

Octylamine 273372 273.158 34.74 72.51

Decylamine 28016 238026 42.70 33.40

1.3-Diaminopropane 262.19 262.37F 2236 66.31

Table 7

Correlation of the solid-liquid equilibria data by means of the NRTL equation: parameters (g1 — g22)/(g21 —g211) and measures of deviations, ot

System NRTL parameters® Deviations, ot (K)

g12—gn (Tmol ) g1 —gn (Tmol™1)

—3493.55

2 Calculated with the third non-randomness parameter = 0.3.

Nonan-1-o+1,3-diaminopropane —4041.96 0.44



decan-1-ol + 1,3-diaminopropane

U. Domanska, M. Marciniak, Experimental solid—liquid equilibria for systems containingalkan-1-ol +
1,3-diaminopropaneHeat capacities of alkan-1-ols and amines—Thermodynamic functions
ofdissociation and enthalpies of melting of the congruently meltingcompounds for the systems
(alkan-1-ol + amine), Fluid Phase Equilibria 235 (2005) 30-41

Table 1
Experimental solid—liquid phase equilibria. T denotes the melting temperature and 47 is the deviation of the experimental from the temperature calculated from
Eq. (1)

1 TEK) 5T (K) 11 T(E) ST(K) x (K 5T ()
Decan-1-ol (1) + 1.3-diaminopropane (2)
0.0000 262.19 0.00 0.3709 268.16 —0.08 0.7542 271.34 0.05
0.0112 261.70 —0.02 04133 269.68 0.26 0.7626 270.95 —0.03
0.0260 261.10 0.02 04525 270.58 0.16 0.77682 270.14 —023,0.03%
0.0444 258.15 —0.03 04922 27134 0.01 0.7872 270.79 —0.06
0.0641 254.94 0.09 0.5332 27194 —0.18 0.8144 27255 0.05
0.0651% 254.73 —0.09,0.03" 0.5719 272.59 —0.11 0.8471 274290 —0.03
0.0897 256.38 —0.02 0.6107 272.84 —0.22 0.8760 27588 0.00
0.1303 258.89 0.02 0.6312 273.04 —0.10 0.9040 277.17 0.01
0.1781 261.25 —0.04 0.6603 273.15 0.03 09158 277.58 0.00
0.2326 263.64 0.02 0.6805 273.06 0.12 0.9610 27833 —0.01
0.2886 263.46 —0.20 0.7134 272.69 0.23 1.0000 278.67 0.00
03313 267.16 0.11 0.7371 27199 0.14
Table 6
Physical properties of the pure substances
Compound T (K) Tausqtity (K) Ag.H (kImol~1) AgaeCp Tmol 1K1y
Octan-1-0l 258.03 258.352 23.70° 41332
Nonan-1-ol 268.10 268.00° 24.54 55.78
Deran-1-ol 278.67 279.14¢ 31.40 82,65
Undecan-1-0l 289.63 280 654 30.59 76.52
Hexylamine 252158 2351.00° 2504 69.71
Octylamine 273372 273.158 34.74 72.51
Decylamine 28016 238026 42.70 33.40

1.3-Diaminopropane 262.19 262.37F 2236 66.31




undecan-1-ol + 1,3-diaminopropane

U. Domanska, M. Marciniak, Experimental solid—liquid equilibria for systems containingalkan-1-ol +
1,3-diaminopropaneHeat capacities of alkan-1-ols and amines—Thermodynamic functions
ofdissociation and enthalpies of melting of the congruently meltingcompounds for the systems
(alkan-1-ol + amine), Fluid Phase Equilibria 235 (2005) 30-41

Table 1
Experimental solid—liquid phase equilibria. T denotes the melting temperature and 47 is the deviation of the experimental from the temperature calculated from

Eg. (1)

x] T(K) 5T (K) x1 TE) ST(K) x T(K) ST(K)
Undecan-1-ol (1) + 1.3-diaminopropane (2)
0.0000 262.19 0.00 0.3150 27438 —0.07 0.7187 280.89 0.15
0.0097 26139 0.00 0.3602 276.17 027 0.7430 280.08 —0.01
0.0143 260.36 0.00 0.3030 277.02 0.15 0.76362 27924 —0.16, —0.01®
0.02162 25785 0.00, —0.05° 04384 278.12 0.00 0.7760 280.14 0.03
0.0282 25844 —0.00 04848 27023 —0.04 0.8038 28146 —0.02
0.0465 260.39 0.19 0.5327 280.17 —0.11 0.8616 28406 0.02
0.0708 262.14 —0.07 0.5766 28083 —0.16 0.0076 28646 —0.01
0.0070 26437 0.16 0.6159 28135 —0.03 0.0477 28826 0.01
0.1360 266.57 —0.07 0.6453 281.44 —0.03 1.0000 280 63 0.00
0.1043 260.60 —0.11 0.6753 281.44 0.08
02720 27285 —0.12 0.7073 281.00 0.12
Table 6
Physical properties of the pure substances
Compound Trs (K) Truztit) (K) AgeH (KT mol—1) Az Cp (Tmol - TK- Ty
Octan-1-0l 25803 258352 23702 41332
Nonan-1-ol 268.10 268.00° 2454 5578
Decan-1-ol 27867 270.14¢ 3140 82,63
Undecan-1-ol 28063 280 654 30.50 76.52
Hexylamine 252152 251.00f 25.04 60.71
Octylamine 273 37¢ 273 15 3474 7251
Decylamine 289 16! 280260 4270 33.40

1.3-Diaminopropane 262.19 262.37F 2236 66.31




benzoic acid + 1-naphthol
Cheng-Chia Huang, Yan-Ping Chen, Measurements and model prediction of the solid}liquid equilibria
oforganic binary mixtures, Chemical Engineering Science 55 (2000) 3175}3185

Table 2
Measured solid-liquid equilibrium data for three binary mixtures

X3 Ty (K) Je X3 T, (K) Ie
Benzoic acid (1) + I-naphthol (2)
0.0 395.6 0 0459 3518 0.839
0.043 393.7 0.062 0.664 348.6 0.790
0.086 387.6 0.171 0772 356.1 0.481
0.130 384.8 0.253 0.820 3583 N/A
0.175 380.0 0.330 0.884 3624 0.206
0.220 376.5 0.385 0942 365.9 N/A
0.266 370.6 0.484 1.0 369.1 0
0.361 362.3 0.660

Table 1

Comparison of the measured onset temperatures and equilibrium
melting temperatures of pure components

Component T, (K) Measured onset
temperature (K)
Benroic acid 3954 395.6
2-Aminobenzoic acid 418.07 418.6
1-Naphthol 369.0° 369.1
In 420.7* /4208 429.6
Zn 692.5%[692.7T" 692.7
*CRC Handbook of Chemistry and Physics, 78th Edition (1997).
"Hohne (1991).
Table 3

Results of the fitted binary parameters of the Wilson equation and the deviations ol regression

System Wilson parameters A,/A4;, Deviation o (K)*

Wilson UNIFAC
Benzoic acid (1}-1-naphthol (2} 1.5484/0.6326 0.737 0.812
Benzoic acid (1}-2-aminobenzoic acid (2) 0.4984/0.5944 1.132 6.950
1-Naphthol (1)-2-aminobenzoic acid (2) 1.2658/0.6377 1.216 1.320

Cale _ pExpn2 7] 12
fay (K) = |:B.<_ |g:| .

n



benzoic acid + 2-aminobenzoic acid
Cheng-Chia Huang, Yan-Ping Chen, Measurements and model prediction of the solid}liquid equilibria
oforganic binary mixtures, Chemical Engineering Science 55 (2000) 3175}3185

Table 2
Measured solid-liquid equilibrium data for three binary mixtures

X3 Ty (K) Je X3 T, (K) Ie
Benzoic acid (1) + 2-aminobenzoic acid (3)
0.0 395.6 0 0,571 394.6 0.629
0.090 3911 0.243 0.675 400.7 0.463
0.182 385.1 0.510 0.781 407.2 0.323
0.276 378.5 N/A 0.889 4128 0.144
0.373 380.1 0.931 1.0 4186 0
0.471 387.6 N/A

Table 1

Comparison of the measured onset temperatures and equilibrium
melting temperatures ol pure components

Component T, (K) Measured onset
temperature (K)

Benrzoic acid 3054 395.6

2-Aminobenzoic acid 418.07 418.6

1-Naphthol 360.07 369.1

In 429.7%/429.8" 429.6

Zn 692.5%/692.7" 692.7

*CRC Handbook of Chemistry and Physics, 78th Edition {1997).
"Hohne (1991).

Table 3
Results of the fitted binary parameters of the Wilson equation and the deviations of regression

System Wilson parameters A,,/A5, Deviation o4 (K)*

Wilson UNIFAC
Benzoic acid (1)-1-naphthol (2) 1.5484/0.6326 0.737 0.812
Benzoic acid (1)}-2-aminobenzoic acid (2) 0.4984/0.5944 1.132 6.950
1-Naphthol (1)-2-aminobenzoic acid (2) 1.2658/0.6377 1.216 1.320

n

oy (K) = [ , (- TR TF'W} "



1-naphthol + 2-aminobenzoic acid
Cheng-Chia Huang, Yan-Ping Chen, Measurements and model prediction of the solid}liquid equilibria
oforganic binary mixtures, Chemical Engineering Science 55 (2000) 3175}3185

Table 2
Measured solid-liquid equilibrium data for three binary mixtures

Xy T, (K) Je X3 T, (K) Je

{-Naphtho! (2) + 2-aminobenzoic acid (3)

0 369.1 0 0513 375.5 0.705

0.106 363.2 0370 0612 384.1 0.578

0.208 355.1 0.697 0.711 395.2 0.382

0.290 350.0 N/A 0.808 404.0 0.264

0311 352.1 1.000 0905 410.0 0.130

0412 365.1 N/A 1 418.6 0
Table 1

Comparison of the measured onset temperatures and equilibrium
melting temperatures ol pure components

Component T, (K) Measured onset
temperature (K)
Benzoic acid 3054 395.6
2-Aminobenzolc acid 418.07 418.6
1-Naphthol 360.0° 369.1
In 420.7%/420.8" 429.6
Zn 602.5%/692.7" 6927
*CRC Handbook of Chemistry and Physics, 78th Edition (1997).
"Hohne (1991).
Table 3

Results of the fitted binary parameters of the Wilson equation and the deviations ol regression

System Wilson parameters A,/A4;, Deviation o (K)*

Wilson UNIFAC
Benzoic acid (1}-1-naphthol (2} 1.5484/0.6326 0.737 0.812
Benzoic acid (1}-2-aminobenzoic acid (2) 0.4984/0.5944 1.132 6.950
I-Naphthol (I1)-2-aminobenzoic acid (2) 1.2658/0.6377 1.216 1.320

Cale _ pExpn2 7] 12
fay (K) = |:B.<_ |%:| .



pyrene + n-octadecane
R. Mahmoud, R. Solimando, M. Rogalski, Solid—liquid equilibria of systems containing pyrene and
long chainnormal-alkanes, Fluid Phase Equilibria 148 (1998) 139-146

Table 2

SLE of pyrene (1)+ n-alkanes (2) systems and corresponding activity coefficients

I T/K "1 Y2 X /K "1 Y2oxn T/K R4 Y2
Pyvrene (1) + n-Octadecane (2)

0.0000 30040 1.0000 03000 36425 15121 06999 40829 1.2008
0.0504  300.00 1.0190 03998 377.15 13797 0.8499 41422 1.0637
0.1005 322.15 2.1383 0.6000 402.26 1.2976 09496 42072 1.0289
0.2505 332.15 14879 0.6499 406.47 12639 1.0000 42270 1.0000
Table 1

Thermodynamic properties of pure compounds

Component Pyrene n-C18 n-C28 n-C30 n-C36 1-C30
AH, 1 (kT mol™ 1) 17.313* 61.703% 64.6° 67.072% 91.331* 163 468*
T, (K) 422.7* 3004 33424 338.11° 348.84% 36473

*Own measurements, “Ref, [12].



pyrene + n-octacosane
R. Mahmoud, R. Solimando, M. Rogalski, Solid—liquid equilibria of systems containing pyrene and
long chainnormal-alkanes, Fluid Phase Equilibria 148 (1998) 139-146

Table 2

SLE of pyrene (1)+ n-alkanes (2) systems and corresponding activity coefficients

Xy T/K "1 Y2 X T/K "1 Y2 0% r/x " Y2
Pyrene (1) + n-Octacosane (2)

0.0000 33424 1.0000 03752 38113 15578 0.8000 41352 1.1205
0.0512 33415 10474 0353502 39823 13432 0.8499 41595 1.0862
0.1010 33408 1.1000 035997  401.55 12864 0.8999 41855 1.0583
0.2001 34815 1.7403 06999  409.08 12126 0.9498 420.58 1.0270
03006  370.65 1.6656 07499  411.23 1.1623

Table 1

Thermodynamic properties of pure compounds

Component Dyrene n-C18 #n-C28 1-C30 1n-C36 1-C50
AH . (kT mol™ 1) 17.313% 61.705% 64.6° 67.072% 91.331° 163.468%
T. (&) 422.7% 300.4* 334.24° 33g.11° 348.84° 364.75%

*Own measurements, “Ref [12].



pyrene + n-triacontane
R. Mahmoud, R. Solimando, M. Rogalski, Solid—liquid equilibria of systems containing pyrene and
long chainnormal-alkanes, Fluid Phase Equilibria 148 (1998) 139-146

Table 2

SLE of pyrene (1)+ n-alkanes (2) systems and corresponding activity coefficients

Xy T/K "1 Y2 X T/K "1 Y2 0% r/x " Y2
Pyrene (1} + n-Triacontane (2)

0.0000 33811 1.0000 02505 36875 19239 0.6000 401.99 1.2931
0.1006  338.06 1.1079 03302  379.63 16334 0.6999 409.02 12117
0.1504  338.02 11696  0.5001 39415 1.3995 0.8000 41412 1.1287
0.2011 350.09 1.7900 05503  396.62 13144 0.9000 41767 1.0471
Table 1

Thermodynamic properties of pure compounds

Component Pyrene n-C18 n-C28 n-C30 n-C36 1-C30
AH, 1 (kT mol™ 1) 17.313* 61.703% 64.6° 67.072% 91.331* 163 468*
T, (K) 422.7* 3004 33424 338.11° 348.84% 36473

*Own measurements, “Ref, [12].



pyrene + n-hexatriacontane
R. Mahmoud, R. Solimando, M. Rogalski, Solid—liquid equilibria of systems containing pyrene and
long chainnormal-alkanes, Fluid Phase Equilibria 148 (1998) 139-146

Table 2

SLE of pyrene (1)+ n-alkanes (2) systems and corresponding activity coefficients

Xy T/K "1 Y2 X T/K "1 Y2 0% r/x " Y2
Pyrene (1) + n-Hexatriacontane (2)

0.0000 34884 1.0000 03306  373.65 1.4940 0.6250 402.39 1.2678
0.0519 34836 10100 04512 3849 13662 0.7000 407 49 1.1886
0.1018 34787 1.0198 04750 38753 1.3467 0.8001 41336 1.1182
0.2024  347.60 1.1205 035003 38933 13143 0.8499 415.84 1.0848
0.2506 35895 1.6636 0.5499  396.25 1.3089 0.8999 417.34 1.0431
03002  368.65 16178 05750  399.27 1.3025 0.9500 420.65 1.0277
Table 1

Thermodynamic properties of pure compounds

Component Pyrene n-C18 n-C28 n-C30 n-C36 1-C30
AH, 1 (kT mol™ 1) 17.313* 61.703% 64.6° 67.072% 91.331* 163 468*
T, (K) 422.7* 3004 33424 338.11° 348.84% 36473

*Own measurements, “Ref, [12].



pyrene + n-pentacontane

R. Mahmoud, R. Solimando, M. Rogalski, Solid—liquid equilibria of systems containing pyrene and
long chainnormal-alkanes, Fluid Phase Equilibria 148 (1998) 139-146

Table 2

SLE of pyrene (1)+ n-alkanes (2) systems and corresponding activity coefficients

x) I/KE 1 Y2 x] /K ™ Y: X /K m 72
Pyrene (1} + n-Pentacontane (2)

0.0000 36475 1.0000 04071 380.78 14281 0.8004 41431 1.1308
0.2073 36424 11628 05016 391.29 1.3425 0.9001 41883 1.0616
02528 36398 1.1941 0.6012 400.0 1.2577 09499 42065 1.0278
03015 363.50 1.1894  0.7004 407 68 1.1908

0.3537 37051 14126 0.7499 410.55 1.1526

Table 1

Thermodynamic properties of pure compounds

Component Pyrene n-C18 n-C28 n-C30 n-C36 1-C30
AH, 1 (kT mol™ 1) 17.313* 61.703% 64.6° 67.072% 91.331* 163 468*
T, (K) 422.7* 3004 33424 338.11° 348.84% 36473

*Own measurements, “Ref, [12].



eicosane + 1-octadecanol

Issam Boudouh, Juan Antonio Gonzalez, Ismahane Djemai, Djamel Barkat, Solid-liquid equilibria of
eicosane, tetracosane or biphenyl + 1-octadecanol, or + 1-eicosanol mixtures, Fluid Phase Equilibria
Volume 442, 25 June 2017, Pages 28-37

TABLE 3
Solid-liquid equilibrium temperatures for eicosane 1), or tetracosane{ 1) or biphenyl{1)
+ |-octadecanol{2) mixtures at 0.1 MPa*

x LK Solid phase”
n-Coy
0.1021 1284 Alkanol (er,IT)
0.1967 3275 Alkanol (cr,IT)
02990 3259 Alkanol (er,IT)
0.4010 1249 Alkanol (cr,IT)
0.5016 ing Alkanol {er,IT)
0.6028 o Alkanol (cr, 1Ty
0.7036 1205 Alkanol {er,IT)
0.2066 3177 Alkanol {er,IT)
0.8978 1142 Alkanol (cr,IT)
0.9576 1089 Alkanol (cr,IT)
0.9734 078 Eutectic*
TABLE 2

Physical properties” of pure compounds at 0.1 MPa: melting temperature, T . enthalpy of
fusion, AH_ ; heat capacity change at the melting point, j'r,m: transition temperature, T and

enthalpy of the transition, A

B

Compound /K AH_/ Al /K AH_
kJ-mol” Jmol K- kJ-mal
l-octadecanol 3293 5180 329.10 2735
33165 39.16" 328.45° 18.83"
33165 4724 269
3L 41.07 330.6° 256
331.82" 654" 33097
3256 69.6°
Ficosane 308.2 72.49 85.86"
309.75' 69.87'
309,65 69.921
oot 69 88"
3116 69.03'

308.95" 66.82"
308.7T" 7.5



tetracosane + 1-octadecanol
Issam Boudouh, Juan Antonio Gonzalez, Ismahane Djemai, Djamel Barkat, Solid-liquid equilibria of
eicosane, tetracosane or biphenyl + 1-octadecanol, or + 1-eicosanol mixtures, Fluid Phase Equilibria
Volume 442, 25 June 2017, Pages 28-37

TABLE 3

Solid-hquid equilibrium temperatures for eicosane( 1), or tetracosane( 1) or biphenyl(1)

+ l-octadecanol{2) mixtures at 0.1 MPa*

x, LK Solid phase”
n-Cy
0.0992 3286 Alkanol{er.IT)
0.2009 3279 Alkanol(cr,IT)
03107 326.4 Alkanol{cr II)
0.3952 3247 Alkanol{cr Il}
04411 1211 Alkanol(er.IT)
0.5070 3194 Eutectic
0.5542 3196 Alkane{cr I}
0.5995 320.0 Alkane(cr,])
0.6833 3205 Alkane{crI)
0.7902 320.7 Alkane(cr,l)
0.8902 3207 Alkane(er,l)
TABLE 2

Physical properties” of pure compounds at 0.1 MPa: melting temperature, T . enthalpy of
fusion, AH_ ; heat capacity change at the melting point, j'r,m: transition temperature, T and

enthalpy of the transition, A

B

Compound /K AH_ | AC TIK AH_
kJ-mol” Jmol K- kJ-mal
l-octadecanol 3293 5180 329.10 2735
33165 39.16" 328.45° 18.83"
33165 4724 269
3L 41.07 330.6° 256
331.82 65.4" 33097
3256 69.6°
Tetracosane 321.2 60.98 66.6° 319,35 3182
323.78' 54.89' 321,25 3.3
12300 51.7° 399" 299"
323.65° 5731° 318.90° 27.68°
323,75 54.9° 321.25° 31300
324.45" 5551 320.38" 318"
323,75 5497

324,100 5930 121.03° 33.18°



biphenyl + 1-octadecanol
Issam Boudouh, Juan Antonio Gonzalez, Ismahane Djemai, Djamel Barkat, Solid-liquid equilibria of
eicosane, tetracosane or biphenyl + 1-octadecanol, or + 1-eicosanol mixtures, Fluid Phase Equilibria
Volume 442, 25 June 2017, Pages 28-37

TABLE 3

Solid-liquid equilibrium temperatures for eicosanei 1), or tetracosane( 1) or biphenyl(1)

+ l-octadecanol(2) mixtures at 0.1 MPa*

x, LK Solid phase”
Biphenyl
0.1054 128.6 Alkanol(er IT)
0.3054 348 Alkanol(er,Il)
0.4049 25 Alkanol(er,IT)
04551 3215 Eutectic
0.5052 1250 Biphenyl{cr)
0.5550 3262 Biphenyl{cr)
0.6048 31290 Biphenyl(er)
TABLE 3 (continued)
0.7050 3327 Biphenyl(er)
0.8052 3354 Biphenyl{cr)
0.9047 3376 Biphenyljcr)
TABLE 2

Physical properties® of pure compounds at (0.1 MPa: melting temperature, T , enthalpy of
fusion, ﬂ.H'_“; heat capacity change at the melting point, M‘m: transition lemperalure, Tu and

enthalpy of the transition, AH|

-

Compound r /K AH_ | AC, /K AH_
kJ'mol™” Jmal K- kJ-mol™
I-octadecanol 3203 5180 32910 2735
33165 39.16" 328 .45° 18.83"
33165 4724 2694
k] ey 41.07° 330.6° 2565
331.82' 654" 33097
3256 69.6°
Biphenyl M1 19.51 36.%
342.10° 18.5%°
3420 18.57"
141.62°
140.69" 18.6'
342.08* 18.6"
1435 19.3*

14237 19.7"



eicosane + 1-eicosanol

Issam Boudouh, Juan Antonio Gonzalez, Ismahane Djemai, Djamel Barkat, Solid-liquid equilibria of
eicosane, tetracosane or biphenyl + 1-octadecanol, or + 1-eicosanol mixtures, Fluid Phase Equilibria
Volume 442, 25 June 2017, Pages 28-37

TABLE 4
Sold-hgud equlibnum temperatures for excosane( 1), or tetracosane{ 1 ). or

biphenyl( 1) + 1-eicosanol{2) mixtures at 0.1 MPa"

x, T /K Solid phase”
n-Cx
0.1021 1356 Alkanol{cr)
0.1981 33312 Alkanol{cr)
0.2880 330.8 Alkanol{cr)
04010 ixn3 Alkanol{cr)
014929 3215 Alkanol{cr)
0.6027 3252 Alkanol{cr)
0.7034 ing Alkanol{cr)
0.8056 1204 Alkanol{cr)
0.8976 il69 Alkanol{cr)
0.9341 3132 Alkanol{cr)
09779 379 Eutectic™
TABLE 2

Physical properties® of pure compounds at 0.1 MPa: melting temperature, T, . enthalpy of
fusion, AF_; heat capacity change at the melting point, .'Jf._: transition temperature, T and

enthalpy of the transition, AH|

-

Compound /K AH_/ AC._J LK A,
kK mol* Jmol VK Kl -mol”
|-gicosanol 3369 71.24
338.05" 41.84" 337.65" 13.93"
338.0¢ 68.60° 30,7
338.0° 7372
3370 78.4°
Ficosane 308.2 72.49 85.86"
309.75' 69.87'
309,65 69.921
oot 69 88"
3116 69.03'

308.95" 66.82"
308.7T" 7.5



tetracosane + 1-eicosanol
Issam Boudouh, Juan Antonio Gonzalez, Ismahane Djemai, Djamel Barkat, Solid-liquid equilibria of
eicosane, tetracosane or biphenyl + 1-octadecanol, or + 1-eicosanol mixtures, Fluid Phase Equilibria
Volume 442, 25 June 2017, Pages 28-37

TABLE 4

Solid-liquid equilibrium temperatures for eicosane( 1), or tetracosane( 1), or

biphenyl(1) + 1-eicosanol{2) mixtures at 0.1 MPa’

X Tos /K Solid phasc”
n-Csy
0.0975 1363 Alkanol{cr)
0.1 906 1345 Alkanol{cr)
0.2949 32 Alkanol{cr)
0 4046 3315 Alkanol{er)
05009 130.1 Alkanol{er)
06009 3282 Alkanol{cr)
0.7071 3262 Alkanol{er)
0.8033 143 Alkanol{er)
0.8439 322.7 Alkanol{er)
0.9033 321 Eutectic”
TABLE 2

Physical properties” of pure compounds at 0.1 MPa: melting temperature, T _ enthalpy of
fusion, L‘LH‘: heat capacity change at the melting pont, .ﬁ.fl_; transition lemperature, an and

enthalpy of the transition, A

B

Compound T /K AH_/ AC T LK AH, |
Kmol'  pmor K W mal
| -cicosanol 136.9 T1.24
338.05" 41.84° 337.65" 13.93"
338.0¢ 68.60° 30T
338.1° 3.7
337.0¢ 78.4°
Tetracosane 121.2 60,98 66.6° 31935 33,82
37375 54 89’ 321,25 3Ly
323.0° 57 319.9° 299"
123.65° 57.31° 318.90° 27.68°
123.7%° 54.9° 321.25° 31300
12445 555" 320.38" 318"
323,75 49

324000 9.3 121.03° s



biphenyl + 1-eicosanol
Issam Boudouh, Juan Antonio Gonzalez, Ismahane Djemai, Djamel Barkat, Solid-liquid equilibria of
eicosane, tetracosane or biphenyl + 1-octadecanol, or + 1-eicosanol mixtures, Fluid Phase Equilibria
Volume 442, 25 June 2017, Pages 28-37

TABLE 4

Solid-liquid equilibrium temperatures for eicosane( 1), or tetracosane( 1), or

biphenyl(1) + 1-cicosanol{2) mixtures at 0.1 MPa"

i T /K Solid phase”
Biphenyl
0.1055 1358 Alkanol{cr)
0.3050 3330 Alkanolcr)
04051 1318 Alkanolicr)
0.4553 1313 Alkanol{er)
0.5051 1309 Alkanolicr)
0.5552 1299 Alkanolcr)
0.6052 328.7 eutectic”
0.6552 3302 Biphenylicr)
TABLE 4 [continued)
0.7051 3318 Biphenylicr)
0.8048 1344 Biphenyl{cr)
0.9049 3369 Biphenylicr)
TABLE 2

Physical properties® of pure compounds at (1.1 MPa: melting temperature, T , enthalpy of
fusion, AF_; heat capacity change at the melting point, ﬂ.[ﬂ.m: transition temperature, T and

enthalpy of the transition, AH|

-

Compound /K AH_| AC. K AH_
kK mol* Jmol VK Kl -mol”
|-gicosanol 3369 71.24
338.05" 41 84" 337.65" 13.93"
338.0¢ 68.60° 30.7°
338.1° il
33708 78.4°
Biphenyl M1 19.51 36.%
342.10° 18.5%°
3420 18.57"
141.62°
140.69" 18.6'
342.08" 18.6"
14158 19.3°

34237 19.7"



indole + eicosane
Issam Boudouh, Djamel Barkat, Juan Antonio Gonzalez, Ismahane Djemai, Solid-liquid equilibria of
indole binary systems, Thermochimica Acta, Volume 644, 20 November 2016, Pages 13-19

Sohid-hquid equilibrium temperatures for mdole (1) + n-alkane (2) mixtures at 0.1 MPa"

x. T X Solid phasc”®
n-Cay

0.1802 307.8 alkane{cr)
0.2701 306.5 alkane{cr)
0.3625 304.9 alkane{cr)
0.4529 303.2 Eutectic®
0.5535 313.2 indole{cr)
0.6440 317.3 indole(cr)
0.7349 3209 indole{cr)
0.8211 324.0 indole(cr)
0.9105 324.9 indole(cr)

Physical properties® of pure compounds at 0.1 MPa: melting temperature. T_ . enthalpy of
fusion, AH,; heat capacity change at the melting point, AC,_: transition temperature, T, and

enthalpy of the transition, AH_.

Compound T. K AH_ /kJ-mol” &Cm.-'.l-i{'l-mol"' T K AH _/kJ-mol”
Indole 325.52 12.15

326.26"  10.9°

324.95

325.9¢ 10.6
n-Cx 31005  68.80 85.86°

309.65° 69.66°
310.00° 69.88°
309.70¢ 68.10¢
309.6" 69.0



indole + tetracosane
Issam Boudouh, Djamel Barkat, Juan Antonio Gonzalez, Ismahane Djemai, Solid-liquid equilibria of
indole binary systems, Thermochimica Acta, Volume 644, 20 November 2016, Pages 13-19

Solid-hquid equilibrium temperatures for indole (1) + n-alkane (2) mixtures at 0.1 MPa®

- Al Solid phasc”
n-Cu

0.1746 321.7 alkane(er, I)
0.2649 320.3 alkane(er, I1)
0.3649 3185 alkane(er, 11)
0.4534 316.6 alkane(er, I1)
0.5545 3l14.2 alkaneicr, II)
0.6446 3116 Eutectic®
0.7289 320.6 indolefcr)
0.8194 323.9 indole{cr)
0.9092 324.9 indolefcr)

Physical properties® of pure compounds at 0.1 MPa: melting temperature. T . enthalpy of
fusion, AF_; heat capacity change at the melting point. AC__ : transition temperature, T, and

enthalpy of the transition, Aff_.

Compound T /K AH_ fmol® AC,_ /AK'mel' T /K  AH /kimol'
Indole 32552 1215
32626" 109
324.95°
32594 106
n-Cu 32410 5135 66.6' 32160  29.18
3238 5490 318.90°  27.68'
3234 s 321254 31309

323.87 54.37" 321.0 29.167



indole + pentacontane
Issam Boudouh, Djamel Barkat, Juan Antonio Gonzalez, Ismahane Djemai, Solid-liquid equilibria of
indole binary systems, Thermochimica Acta, Volume 644, 20 November 2016, Pages 13-19

Solid-hquid equilibrium temperatures for indole (1) + n-alkane (2) mixtures at 0.1 MPa®

- Al Solid phasc”
n-Csa

0.1102 363.1 alkane(cr)
0.1988 361.5 alkane(cr)
0.2999 3594 alkaneicr)
0.3974 357.1 alkane(cr)
0.4932 354.5 alkane(cr)
0.5990 351.1 alkane(cr)
0.7008 346.8 alkane(cr)
0.7961 341.5 alkane(cr)
0.9149 323.0 Eutectic®

Physical properties® of pure compounds at 0.1 MPa: melting temperature, T_ . enthalpy of
fusion, ﬂh’m; heat capacity change at the melting point, .&(.—m ; transition temperature, Tu and

enthalpy of the transition, AH_.

Compound T K AH_ AJmol' AC,_/K'mel' T /K  AH, /kl-mol'
Indole 32552 1215
326.26" 109
324.95¢
325.9¢ 10.6
n-Csp 364.95  195.34
365.25"  162.43°
171.10°

185.0°



N-methyl-2-pyrrolidinone + 2-methyl-2-propanol

U. Domanska, J. tachwa, (Solid + liquid) phase equilibria ofbinary mixtures containingN-methyl-2-

pyrrolidinone and alcoholat atmospheric pressure, J. Chem. Thermodynamics 35 (2003) 1215-1224
TABLE 2

(Solid + liquid) phase equilibria: " denotes the equilibrium temperatures, x; is the mole fraction of NMP,
and y, is the experimental activity coefficient of NMP in alcohol

X1 T/K Ti X1 T/K T 1 I'/K 7
x5, CHyNO + (1 — x;)(CH,),COH
0.0000 298.06 0.3929 245.10 0.8024 240.48 1.00
0.1055 285.25 0.5049 22688 1.00 0.8587 243.11 1.00
0.1378 28295 0.5424 22478 0.99 0.8902 24516 1.00
0.1785 27545 0.6178 229 88 0.99 0.9278 247.10 1.00
0.2282 269.00 0.7023 23458 0.99 0.9528 248.67 1.00
0.2935 260.43 0.7434 23693 0.99 10000 249 68 1.00

0.3453 253.34

TABLE 1
Characteristics of the solute and solvents: molar volumes ¥, melting temperature 77, association constant
K and enthalpy of hydrogen-bond formation Ak,

Component ¥(298.15 K) T e K(323.15K) Ak,
{cm?® - mol™) K K (kJ-mol™")
N-methyl-2-pyrrolidinone 96.43* 24991 249.68 ) )
1-Propanol 75.15" 89.9/ 236
2-Propanol 76.80" Yy 239
1-Butanol 91.50" 83.0/ 233
2-Methyl-1-propanol 92.90¢ 67.0° 230/
2-Methyl-2-propanol 94.904 16.0¢ 14.9¢
1-Pentanol 108.70¢ 67.8/ 2.8
TABLE 3

Correlation of the solubility data of {NMP (1) +an alcohol (2)} mixtures by means of different equations:
parameters of the Wilson equation (4 — 4y /42 — An); UNIQUAC ASM (Awuz/Auy); NRTLI and
NRTL2 equations (g2 — g11,/g12 — g») and measures of deviations, oy

Parameters
System Wilson UNIQUAC ASM NRTLI® NRTL2*
NMP + Az —dn Auyy g1z — £&n Eiz—En
Aiz — Az Ay Sz — &n Biz— &
(J-mol™") (J-mol™") (J-mol™) (J-mol™")
2-Methyl-2-propanol 8024.63 1793.63 2323.77 1598.77
1185.42 2067.90 3260.28 2171.36

“Calculated for o — 0.40.

ODABRATI JEDAN MODEL



1,3,5-trioxane + n-heptane

U. Domanska, J. A. Gonzalez, Solid—liquid and liquid—liquid equilibria for 1,3,5-trioxane, or
1,4,7,10,13,16-hexaoxacyclooctadecane+selectedn-alkane mixturesAnalysis in terms of DISQUAC,
Fluid Phase Equilibria 205 (2003) 317-338

Table 2

Expenmental solid-hquid®, Ty, and hiqud-liquid, 7118, equilibrium temperatures for 1.3, 3-trioxane (1) + n-heptane (2) system
x T (K) Tz (K)
0.0495 29945

0.0612 30685

0.0820 31225

0.1030 315.05

0.1482 320.15

0.2007 32465

03536 33065 334.15°
0.4042 331.15 33823°
0.4823 331.15 342.45°
0.3327 331.15 344.15°
0.6069 331.15 345.05°
06317 331.15 345.25°
0.6728 331.20 345250
0.7062 331.20 345.05°
0.7400 331.25 344.75°
0.7883 33145 342.75%
0.8276 332.00

0.8691 33235

0.9145 33295

0.9546 333.15

0.9830 33395

1.0000 334.00

* The Greek subscripts mean the type of the solid phase of the compound.
® The values used when Eq. (1) is applied to obtain coordinates of the critical point.

Table 1

Physical constants of compounds used mn this work

Compound T (K) AHz,; (kTmol ™) ACy 2. Tmol K1) T (K) AHy, (kImel™1)

Exp Lit

1.3.5-Trioxane 3340 33344 15.1#

12CE 290.7%¢ 22.5¢ 70.0°

18CE 31245 312.2¢ 40.9¢ 105.0° 308.035¢ 1.388®
309.65¢
310.55%

n-Tridecane 268.15 267.76% 28.5°

n-Hexadecane 20175 29127 53.36 73.59%

Cyclohexane 279.63" 2677 14.66'

T, melting point; AHz., molar heat of fusion; AC g, change of molar heat capacity during the melting process; Ty, transition
temperature; AH,., molar heat of transition.



1,3,5-trioxane + n-tridecane

U. Domanska, J. A. Gonzalez, Solid—liquid and liquid—liquid equilibria for 1,3,5-trioxane, or
1,4,7,10,13,16-hexaoxacyclooctadecane+selectedn-alkane mixturesAnalysis in terms of DISQUAC,
Fluid Phase Equilibria 205 (2003) 317-338

Table 3

Experimental solid—liquid®, T,,;. and liquid—liquid, T11¢. equilibrivm temperatures for 1,3, 5trioxane (1) + n-tridecane (2) system
x1 Ta2 (K) Tor (K) Tire (K)
0.0000 268.15

0.0210 267.15

0.0405 28585

00511 29495

0.0636 30395

0.0851 31045

01105 316.65

0.1462 321.65

0.1961 32515

0.2337 32835

0.2574 329.15

0.3338 33245

03588 333.00 337.15
0.3890 333.25 341.75
04139 333.253 34573
0.4420 333.30 349.75
0.4852 333.30 33495
05121 333.30 357.95°
0.5660 33330 362.15°
06472 33330 367.45°
0.7308 33330 370.45°
0.7949 333.30 371450
0.8239 333.30 371.25°
0.87935 333.30 370.25°
0.9062 333.30 369.35°
0.9472 333.30 161.858
0.9730 333.30

0.9839 333.50

1.0000 334.00

* The Greek subscripts mean the tvpe of the solid phase of the compound.
® The values used when Eq. (1) is applied to obtain coordinates of the critical point.

Table 1

Physical constants of compounds used mn this work

Compound T (K) AHz,; (kTmol ™) ACy 2. Tmol K1) T (K) AHy, (kImel™1)

Exp Lit

1.3.5-Trioxane 3340 33344 15.1#

12CE 290.7%¢ 22.5¢ 70.0°

18CE 31245 312.2¢ 40.9¢ 105.0° 308.035¢ 1.388®
309.65¢
310.55%

n-Tridecane 268.15 267.76% 28.5°

n-Hexadecane 20175 29127 53.36 73.59%

Cyclohexane 279.63" 2677 14.66'

T, melting point; AHz., molar heat of fusion; AC g, change of molar heat capacity during the melting process; Ty, transition
temperature; AH,., molar heat of transition.



1,3,5-trioxane + n-hexadecane

U. Domanska, J. A. Gonzalez, Solid—liquid and liquid—liquid equilibria for 1,3,5-trioxane, or
1,4,7,10,13,16-hexaoxacyclooctadecane+selectedn-alkane mixturesAnalysis in terms of DISQUAC,
Fluid Phase Equilibria 205 (2003) 317-338

Table 4

Experimental solid-liquid®, T,,;, and liquid-liquid, 7175, equilibrium temperatures for 1,3, 5-trioxane (1) + »-hexadecane (2)
system

x1 Tw2 K) Ta1 (K) Tie (K)
0.0000 291.75

0.0172 291.65

0.0308 291.60

0.0403 29145

0.0510 29163

0.0545 29320

0.0683 299.63

0.1020 308.33

0.1382 316.63

0.1736 321.80

0.2352 328.65

0.2915 332.00

0.3508 33315 34315
0.4012 33333 34995
0.4303 33333 354.65
0.5036 33333 363.15
0.5411 33333 367.75
0.6224 33333 374.85°
0.6931 33333 379.05°
0.7706 33333 382.15°
0.8120 33333 382 858
0.9035 33333 38135°
0.9721 33333 374.95°
0.9820 33333 33525
0.9853 33333

0.9920 333.60

1.0000 334.00

2 The Greek subscripts mean the type of the solid phase of the compound.
® The values used when Eq. (1) is applied to obtain coordinates of the critical point.

Table 1

Physical constants of compounds used in this work

Compound T (K) AHz,; (kKTmol 1) ACy 2 Tmol K1) T (K) AHy, (kImel 1)

Exp Lat

1.3.5-Trioxane 3340 333.44% 15.1°

12CE 290.7%¢ 22.5¢ 70.0°

18CE 31245 312.2¢ 40.9° 105.0¢ 308.05% 1.388¢
309.65°
310.55¢

»n-Tridecane 26815 267 76" 28 5

n-Hexadecane 20173 20127 33.36' 73.39%

Cyclohexane 279.65" 2677 14 66

Ths. melting point: AHz,.. molar heat of fusion; AC} g.. change of molar heat capacity during the melting process; Ti.. transition
temperature; AHy., molar heat of transition.



18-crown-6 ether + n-heptane

U. Domanska, J. A. Gonzalez, Solid—liquid and liquid—liquid equilibria for 1,3,5-trioxane, or
1,4,7,10,13,16-hexaoxacyclooctadecane+selectedn-alkane mixturesAnalysis in terms of DISQUAC,
Fluid Phase Equilibria 205 (2003) 317-338

Table 5
Experimental solid-liqgmd®, T,; or Tg. and liqmd-liquid. I11z. equilibrium temperatures for 18-crown-6 ether (1) + n-heptane
(2) system

x Tp1 (K) T (K) Tue (K)
0.0190 298.05

0.0315 299635

0.0550 302.15

0.0770 304.15 313.15°
0.1038 306.13 321.35°
0.1246 306.95 322.45°
0.1413 307.15 324.05°
01627 308.00 32475
0.1990 308.00 323.85°
02693 308.00 322.15%
0.3227 308.00 319.65°
0.3403 308.00 318.85°
04219 308.00 315.15°
0.4705 308.00 311.95%
0.5360 308.00

0.6020 30805

06515 308.70

0.7406 309.60

0.8107 31065

0.87591 311.50

0.9420 31195

1.0000 31245

* The Greek subscripts mean the tvpe of the solid phase of the compound.
® The values used when Eq (1) is applied to obtain coordinates of the eritical point

Table 1

Physical constants of compounds used in this work

Compound T (K) AHz, (K mol™) ACp s (T mol- K1) T (K) AHy, (KJmel™)

Exp Lit

1.3.5-Trioxane 3340 33344 15.1#

12CE 200.7%¢ 22.5° 70.0°

18CE 31245 312.2¢ 40.9° 105.0° 308.05¢ 1.388°
309 65%
310.558

n-Tridecane 268.15 267 '.’6]_’ 28 5 )

n-Hexadecane 29175 20127 5336 73,50k

Cyclohexane 279.65° 2677 14 66!

Ths. melting point: AHz,.. molar heat of fusion; AC} g.. change of molar heat capacity during the melting process; Ti.. transition
temperature; AHy., molar heat of transition.



18-crown-6 ether + n-tridecane

U. Domanska, J. A. Gonzalez, Solid—liquid and liquid—liquid equilibria for 1,3,5-trioxane, or
1,4,7,10,13,16-hexaoxacyclooctadecane+selectedn-alkane mixturesAnalysis in terms of DISQUAC,
Fluid Phase Equilibria 205 (2003) 317-338

Table 6
Expenmental solid-liquid®, T,; or T;, and liquid—liquid, 771z, equilibrium temperatures for 18-crown-6 ether (1) + n-tridecane
(2) system

x1 T2 (K) Tp (K) T (K) e K)
0.0000 268.15

0.0025 266.65

0.0075 278.15

0.0100 283.15

0.0145 288.80

0.0188 20115

0.0258 20415

0.0332 296.35 302.15
0.0470 301.15 308.15
0.0632 304.65 316.15
0.0930 307.55 32585
0.1419 309.15 33315
0.2147 309.65 3343350
0.2822 309.65 349 150
0.3380 309.65 349 635°
0.3798 309.65 349.95°
0.4372 309.65 349.05°
0.5121 309.65 3473350
06121 309.65 341.65°
0.6698 309.65 33265
0.7590 31095 313.85
0.8698 311.15

0.9030 31135

1.0000 31245

# The Greek subscripts mean the type of the solid phase of the compound.
® The values used when Eq. (1) is applied to obtain coordinates of the critical point.

Table 1

Physical constants of compounds used in this work

Compound T (K) AHz, (K mol™) ACp s (T mol- K1) T (K) AHy, (KJmel™)

Exp Lit

1.3.5-Trioxane 3340 33344 15.1#

12CE 200.7%¢ 22.5° 70.0°

18CE 31245 312.2¢ 40.9° 105.0° 308.05¢ 1.388°
309 65%
310.558

n-Tridecane 268.15 267.76" 28 5

n-Hexadecane 201.75 20127 33.36 73,50k

Cyclohexane 279.65° 2677 14 66!

Ths. melting point: AHz,.. molar heat of fusion; AC} g.. change of molar heat capacity during the melting process; Ti.. transition
temperature; AHy., molar heat of transition.



1-tetradecanol + dimethyl carbonate

J. A. Gonzalez, M. Szurgocinska, U. Domanska, Thermodynamics of mixtures containing organic
carbonatesPart Xlll. Solid—liquid equilibria of long-chain 1-alkanol+dimethyl or diethyl carbonate
systems: DISQUAC and ERASanalysis of the hydroxyl/carbonate interactions, Fluid Phase Equilibria
200 (2002) 349-374

Table 2

Experimental solid-liquid equilibrium temperatures for the 1-tetradecanol (1) + DMC (2) mixture®

1 T (K) Tp1 (K) T (K) 1 T (K)
0.9546 311.47 0.1208 302.07
0.9300 310.93 0.1194 302.00
0.8953 31042 0.0913 301.43
0.8717 310.03 0.0744 300.64
0.8400 309.43 0.0599 29952
0.8148 308.88 0.0503 29851
0.7900 308.65 0.0412 29726
0.7597 30842 0.0248 294.03
0.7324 308.11 0.0123 28756
0.6874 307.64 0.0037 28158
0.6504 30721

0.6121 306.65

0.5788 306.25

0.5294 303.73

0.4802 30333

0.4398 303.04

0.3934 304.69

0.3500 30433

0.3063 303.96

0.2710 303.66

0.2266 30331

0.1900 302.94

0.1572 302.57

* The Greek subscripts mean the tvpe of the solid phase of the alechol

Table 1
Physical constants of long-chain 1-alkanols: T, melting point: AHz,.. molar heat of fusion and AH,,. molar heat of transition
Compound T (K) AHge® (JTmol™1) AH* (Tmol™)
This work Literature
1-Tetradecanol 31236 310.79® 20140 17500 (8 — )
311.15° 2130 (y — B
1-Hexadecanol 323.02 322 50¢ 34080 19970 (f — «)f
322.65° 3310(y — B
32285
1-Octadecanol 331.70 331.65° 47200 22400 (f — )
4500 (y — BE
1-Icosanol 33644 336 507 68600 25000 (f — «)f
338.15° 5700 (y — B
*[101,102]
B[103]
“[45].
4104].
*[105]
f[46).

£ Type of transttion.



1-hexadecanol + dimethyl carbonate

J. A. Gonzalez, M. Szurgocinska, U. Domanska, Thermodynamics of mixtures containing organic
carbonatesPart Xlll. Solid—liquid equilibria of long-chain 1-alkanol+dimethyl or diethyl carbonate
systems: DISQUAC and ERASanalysis of the hydroxyl/carbonate interactions, Fluid Phase Equilibria
200 (2002) 349-374

Table 3

Experimental solid-liquid equilibrium temperatures for the 1-hexadecanol (1) + DMC (2) mixture®

x Ta1 (B) Tp1 (K) T (K) x1 T K)
0.9667 32246 0.1749 313.18
0.9133 321.99 0.1320 31230
0.8788 32156 0.0882 311.11
0.8491 321.17 0.0635 30057
0.8226 320.67 0.0487 30826
0.8068 32039 0.0468 30775
0.7778 319.98 0.0380 306.09
0.7511 31951 0.0217 30243
0.7201 318.94 0.0094 29831
0.6897 31843

0.6593 317.97

0.6269 317.49

0.6047 317.18

0.5782 316.77

0.5496 316.40

0.5100 316.05

0.4785 315.80

0.4402 31548

0.39% 315.18

0.3585 314.83

03141 31451

0.2667 314.18

0.2283 313.80

2 The Greek subscripts mean the type of the solid phase of the alcohol.

Table 1
Physical constants of long-chain 1-alkanols: T;,,. melting point. AH;,. molar heat of fusion and AH,,. molar heat of transition
Compound T (K) AHge® (JTmol™1) AH* (Tmol™)
This work Literature
1-Tetradecanol 312.36 310.79® 20140 17500 (8 — )
311.15° 2130 (y — B
1-Hexadecanol 323.02 322504 34080 19970 (8 — )¢
322.65° 3310(y — B
32285
1-Octadecanol 331.70 331.65° 47200 22400 ( — a)E
4500 (y — B)F
1-Icosanol 336.44 336.50° 68600 25000 (f — )
338.15° 5700 (y — B
*[101,102]
b [103].
“[45]
41104
=[105].
461

£ Type of transition.



1-octadecanol + dimethyl carbonate

J. A. Gonzalez, M. Szurgocinska, U. Domanska, Thermodynamics of mixtures containing organic
carbonatesPart Xlll. Solid—liquid equilibria of long-chain 1-alkanol+dimethyl or diethyl carbonate
systems: DISQUAC and ERASanalysis of the hydroxyl/carbonate interactions, Fluid Phase Equilibria
200 (2002) 349-374

Table 4

Experimental solid-liquid equilibrium temperatures for the 1-octadecanol (1) +DMC (2) mixture®

x1 T (K) Tp1 (K) T (K) x1 T (K)
0.9788 33083 0.1749 32132
0.9572 33011 0.1370 32057
0 9480 32995 01135 32003
09159 32928 00924 31923
0.8752 32871 0.0782 31831
0.8122 32809 0.0651 31733
0.7746 32764 0.0500 31584
0.7171 327.07 0.0254 312.03
0.6779 326.67 0.0137 307.93
0.6256 326.14 0.0088 30451
0.5912 32583

0.5448 32538

0.5179 32511

0.4829 32478

0.4510 32453

0.4219 32425

0.3964 32398

0.3546 32356

0.3308 32330

0.2872 32284

0.2638 32254

0.2522 32238

02174 32191

# The Greek subscripts mean the type of the solid phase of the alcohol.

Table 1
Physical constants of long-chain 1-alkanols: T;,,. melting point. AH;,. molar heat of fusion and AH,,. molar heat of transition
Compound T (K) AHge® (JTmol™1) AH* (Tmol™)
This work Literature
1-Tetradecanol 312.36 310.79® 20140 17500 (8 — )
311.15° 2130 (y — B
1-Hexadecanol 323.02 322504 34080 19970 (8 — )¢
322.65° 3310(y — B
32285
1-Octadecanol 331.70 331.65° 47200 22400 ( — a)E
4500 (y — B)F
1-Icosanol 336.44 336.50° 68600 25000 (f — )
338.15° 5700 (y — B
*[101,102]
b [103].
“[45]
41104
=[105].
461

£ Type of transition.



1-icosanol + dimethyl carbonate

J. A. Gonzalez, M. Szurgocinska, U. Domanska, Thermodynamics of mixtures containing organic
carbonatesPart Xlll. Solid—liquid equilibria of long-chain 1-alkanol+dimethyl or diethyl carbonate
systems: DISQUAC and ERASanalysis of the hydroxyl/carbonate interactions, Fluid Phase Equilibria
200 (2002) 349-374

Table 5

Experimental solid-liquid equilibrium temperatures for the l-icosanel (1) +DMC (2) mixture®

x Tar (K) Tpr (K) T (K)
09215 33576

08649 33507

08111 33428

0.7698 333.60

0.7344 332.87

0.7094 332335

0.6779 331.69

0.6382 33085

0.5993 330.07

05518 32916

0.4986 328.13

0.4600 32745

0.4093 326.55

03664 32590

03246 325.20

0.2845 32459
02297 323.90
01712 32316
0.1198 32225
0.0828 32139
0.0456 319.83
0.0192 316.62
0.0100 312.97
0.0079 311.74

2 The Greek subscripts mean the type of the solid phase of the alcohol.

Table 1
Physical constants of long-chain 1-alkanols: Ty, melting point; AH:, . molar heat of fusion and AH,,. molar heat of transition
Compound T (K) AHg* (Tmol ™) AH.# (Tmol™)
This work Literature
1-Tetradecanol 312.36 310.79® 20140 17500 (f — a)=
311.15° 2130 (3 — f)F
1-Hexadecanol 323.02 322508 34080 19970 (f — «)®
322.65° 3310 (y — A
322.85
1-Octadecanol 331.70 331.65° 47200 22400 (ff — )
4500 (y — B
1-Icosanol 336.44 336.50° 68600 25000 (f — a)f
33815 3700 (y — BF
21101,102]
b [103].
“[45].
4[104).
=[105]
f[46).

£ Type of transttion.



1-tetradecanol + diethyl carbonate

J. A. Gonzalez, M. Szurgocinska, U. Domanska, Thermodynamics of mixtures containing organic
carbonatesPart Xlll. Solid—liquid equilibria of long-chain 1-alkanol+dimethyl or diethyl carbonate
systems: DISQUAC and ERASanalysis of the hydroxyl/carbonate interactions, Fluid Phase Equilibria
200 (2002) 349-374

Table 6

Experimental solid-liquid equilibrium temperatures for the 1-tetradecanol (1) + DEC (2) mixture®

x1 Tu1 (K) Tp1 (K) T (K) x1 LK)
0.9123 311.00 0.2481 300.63
0.8913 310.40 0.2112 299 90
0.8750 309.85 0.1673 298 34
0.8598 309.35 0.1324 297.11
0.8498 309.00 0.1100 295 81
0.8244 308.72 0.0938 294 38
0.7981 30836 0.0733 292.79
0.7758 30796 0.0627 29161
0.7485 30757 00316 290 24
07221 307.03 0.0389 28818
06889 30639 0.0281 28526
06518 306.07 0.0233 28323
0.6099 305.60 0.0136 278 42
05671 305.16 0.0088 27436
0.5264 304.73

0.5001 30440

0.4630 303.94

0.4302 30350

0.4027 303.09

0.3691 302.34

0.3378 302.03

0.3097 301.63

0.2814 301.26

# The Greek subscripts mean the tvpe of the solid phase of the alcohol.

Table 1
Physical constants of long-chain 1-alkanols: T, melting point: AHz,.. molar heat of fusion and AH, .. molar heat of transition
Compound T (K) AHge® (JTmol™1) AH* (Tmol™)
This work Literature
1-Tetradecanol 31236 310.79® 20140 17500 (8 — «a)F
311.15° 2130 (y — B
1-Hexadecanol 323.02 322 50¢ 34080 19970 (f — «)®
322.65° 3310(y — BE
32285
1-Octadecanol 331.70 331.65° 47200 22400 (f — a)F
4500 (y — BE
1-Icosanol 33644 336 507 68600 25000 (f — )¢
338.15° 5700 (y — BE
*[101,102]
B[103]
“[45].
4104].
*[105]
f[46).

£ Type of transttion.



1-hexadecanol + diethyl carbonate

J. A. Gonzalez, M. Szurgocinska, U. Domanska, Thermodynamics of mixtures containing organic
carbonatesPart Xlll. Solid—liquid equilibria of long-chain 1-alkanol+dimethyl or diethyl carbonate
systems: DISQUAC and ERASanalysis of the hydroxyl/carbonate interactions, Fluid Phase Equilibria
200 (2002) 349-374

Table 7

Experimental solid—liquid equilibrium temperatures for the 1-hexadecanol (1) + DEC (2) mixture®

x Ta1 (K) Tp (K) K x1 I K)
0.8875 32198 0.1063 307.97
0.8860 32194 0.0764 306.58
0.8591 32145 0.0612 304.06
08271 32091 00452 30078
0.7969 32040 0.0213 29501
0.7692 31990 0.0134 290.07
0.7481 31956 0.0086 286.21
0.7159 319.07

0.6807 319.07

0.6447 317.88

0.6131 31730

0.5792 316.73

0.5433 316.30

04972 315.68

04434 31492

04104 314 34

03747 31375

03377 313.17

0.3077 312.68

02816 31222

02610 311.83

0.2034 310.83

0.1731 310.10

0.1400 309.16

2 The Greek subscripts mean the type of the solid phase of the alcohol

Table 1
Physical constants of long-chain 1-alkanols: Ty, melting point; AH:, . molar heat of fusion and AH,,. molar heat of transition
Compound T (K) AHg? (Tmol™h) AH* (Tmol™)
This work Literature
1-Tetradecanol 31236 310.79% 20140 17500 (f — «)=
311.15° 2130(y — B
1-Hexadecanol 323.02 322504 34080 19970 (8 — )¢
322.65° 3310 (y — B
322.85%
1-Octadecanol 331.70 331.65° 47200 22400 (f — @)f
4500 (y — B)F
1-Icosanol 33644 336.50° 68600 25000 (f — )
338.15° 5700 (y — B)
*[101,102]
b [103].
“[451
411041
*[103].
f[46].

£ Type of transition.



1-octadecanol + diethyl carbonate

J. A. Gonzalez, M. Szurgocinska, U. Domanska, Thermodynamics of mixtures containing organic
carbonatesPart Xlll. Solid—liquid equilibria of long-chain 1-alkanol+dimethyl or diethyl carbonate
systems: DISQUAC and ERASanalysis of the hydroxyl/carbonate interactions, Fluid Phase Equilibria
200 (2002) 349-374

Table &

Experimental solid-liquid equilibrium temperatures for the 1-octadecanol (1) 4+ DEC (2) mixture®

x1 Ta1 (K) Tp (K) T (K) x1 T (K)
0.9550 330.05 0.1728 31856
0.9369 329.70 0.1410 31731
0.9239 32952 0.1078 315.89
0.8931 32923 0.0849 31469
0.8661 328.87 0.0726 31362
0.8161 32841 0.0640 31265
0.7813 32793 0.0550 31115
0.7332 32738 0.0498 31043
0.6935 32691 0.0409 30854
0.6302 32636 0.0334 306.97
0.3978 323.76 0.0269 30542
0.5579 32533 0.0202 30337
0.5244 32497 0.0151 30131
0.4920 32452 0.0118 29908
0.4639 324.16 0.0079 29579
0.4296 323.67

0.3996 32323

0.3785 322.88

0.3560 32254

0.3315 322.04

0.2934 32133

0.2413 320.39

02084 319.72

# The Greek subscripts mean the type of the solid phase of the alcohol

Table 1
Physical constants of long-chain 1-alkanols: T;,,. melting point. AH;,. molar heat of fusion and AH,,. molar heat of transition
Compound T (K) AHge® (JTmol™1) AH* (Tmol™)
This work Literature
1-Tetradecanol 312.36 310.79® 20140 17500 (8 — )
311.15° 2130 (y — B
1-Hexadecanol 323.02 322504 34080 19970 (8 — )¢
322.65° 3310(y — B
32285
1-Octadecanol 331.70 331.65° 47200 22400 ( — a)E
4500 (y — B)F
1-Icosanol 336.44 336.50° 68600 25000 (f — )
338.15° 5700 (y — B
*[101,102]
b [103].
“[45]
41104
=[105].
461

£ Type of transition.



1-icosanol + diethyl carbonate

J. A. Gonzalez, M. Szurgocinska, U. Domanska, Thermodynamics of mixtures containing organic
carbonatesPart Xlll. Solid—liquid equilibria of long-chain 1-alkanol+dimethyl or diethyl carbonate
systems: DISQUAC and ERASanalysis of the hydroxyl/carbonate interactions, Fluid Phase Equilibria
200 (2002) 349-374

Table 9

Experimental selid—liquid equilibrium temperatures for the I-icosanol (1) + DEC (2) mixture®

x] T, (K) Tp (K) x1 T &)
0.9482 335.66 0.2988 322,79
0.9247 33531 0.2674 32212
0.8853 33470 0.2346 32141
0.8649 33430 02176 320.96
0.8401 334.07 0.1927 320.32
0.8088 33362 0.1591 319.53
0.7861 33330 0.1254 318.23
0.7608 332.86 0.0838 316.33
0.7376 33245 0.0687 315.10
0.7092 331.88 0.0500 313.14
0.6684 331.08 0.0309 31041
0.6293 33032 0.0132 303.33
0.6049 329.86 0.0053 299.76
0.5778 329.40

0.5369 328.53

0.5141 328.10

0.4769 327.11

0.4393 326.18

0.4202 325.65

03881 32493

03688 32448

03468 32397

03249 32347

03190 32324

2 The Greek subscripts mean the tvpe of the solid phase of the alcohol

Table 1
Physical constants of long-chain 1-alkanols: T, melting point: AHz,.. molar heat of fusion and AH,,. molar heat of transition
Compound T (K) AHge® (JTmol™1) AH* (Tmol™)
This work Literature
1-Tetradecanol 31236 310.79® 20140 17500 (8 — )
311.15° 2130 (y — B
1-Hexadecanol 323.02 322 50¢ 34080 19970 (f — «)f
322.65° 3310(y — B
32285
1-Octadecanol 331.70 331.65° 47200 22400 (f — )
4500 (y — BE
1-Icosanol 33644 336 507 68600 25000 (f — «)f
338.15° 5700 (y — B
*[101,102]
B[103]
“[45].
4[104).
*[105]
f[46).

£ Type of transttion.



octan-1-ol + hexylamine

U. Domanska, M. Gtoskowska, Experimental solid+liquid equilibria and excess molarvolumes of
alkanol+hexylamine mixtures. Analysis in terms of the ERAS, DISQUAC and Mod. UNIFAC models,
Fluid Phase Equilibria 216 (2004) 135-145

Table 2
Expenimental (solid 4 liquid) phase equilibria, T denotes the melting temperature and &7 15 the deviation of the experimental temperature from the
temperature calculated from Eq. (1)

x1 TE) 8T (K) x1 TE) 5T (K) x1 T(E) 8T (K)

Octan-1-ol (1) + hexvlamine (2)
0.0000 25215 0.00 0.3431 2 —0.01 0.7283 24821 0.04
0.0174 251.65 0.06 0.3728 2 —0.11 0.73942 24743 —0.06, 0.08°
0.0365 251.06 0.09 0.3068 254 —0.06 0.7616 248.60 —0.09
0.0545 25047 0.09 04291 254 —0.05 0.7931 25043 008
0.0839 24037 —0.01 04571 254 0.07 08252 251.87 0.01
0.1154 24835 0.05 0.4844 2 0.13 0.8370 25335 011
0.1435 247.29 —0.01 0.5130 2 0.07 0.8898 25455 —0.03
0.1683 246.49 0.09 0.3426 254 —0.01 09131 25543 —0.06
0.1800a 246.02 0.04, —0.03° 0.5718 2 —0.05 09370 256.37 002
0.2080 247.39 —0.01 0.6013 2 —0.08 0.9380 257.14 011
0.2485 240.30 0.06 0.6352 2 0.00 1.0000 258.03 0.00
0.2832 250.73 0.07 0.6691 2 —0.05
0.3152 251.79 —0.03 0.7021 2 0.08

Table 1 ~

Physical properties of the pure substances: molar volume, v]f?s.l:;: melting temperature, T4, and density, 11{293,131

Compound Ve (em* mol ) Tae K) Toatiy (K) PP (gem ) A Vgem™)

Octan-1-0l 15841 258.03 258.35% 0.82221 0.82250°

Nonan-1-ol 174.95 268.10 268.00° 0.82460 0.82384¢

Decan-1-01 19149 278.67 279.14% 0.82664 0.82623¢

Undecan-1-ol 207.77 280.63 289.65% 0.82934 0.82808¢

Hexvlamine 132.82 252.15 251.90% 0.76185 0.76120°




nonan-1-ol + hexylamine

U. Domanska, M. Gtoskowska, Experimental solid+liquid equilibria and excess molarvolumes of
alkanol+hexylamine mixtures. Analysis in terms of the ERAS, DISQUAC and Mod. UNIFAC models,
Fluid Phase Equilibria 216 (2004) 135-145

Table 2
Experimental (solid + liquid) phase equilibria, T denotes the melting temperature and 57 is the deviation of the experimental temperature from the
temperature calculated from Eq. (1)

X1 T(E) 3T (K) 1 T(®) 3T (K) x T(K) 5T (K)

Nonan-1-o1 (1) + hexylamine (2)
0.0000 252.15 0.00 0.2218 232.20 —0.05 0.6410 255.80 0.07
0.0360 250.58 0.00 0.2448 252.83 —0.26 0.6619 255260 —0.06
0.0570 240.85 0.19 03108 254.84 0.03 0.6924 25444 —0.19
0.0620 24043 —0.02 03259 25518 0.0% 07195 25401 023
0.0777 248.74 —0.02 03782 255.86 0.02 0.7470* 25262 —0.07, 0.00b
0.0834 248482 —0.10 04247 256.26 —0.01 0.8101 25764 0.19
0.1174 247.11 0.07 04518 256.50 0.07 0.8755 261.86 .09
0.1248* 246.72 0.00, —0.00° 0.4963 256.57 —0.01 09238 264.65 —0.04
0.1259 246.56 —034 0.5290 256.50 —0.0¢ 08702 26730 038
0.1439 248.78 0.60 0.5086 256.31 0.06 1.0000 268.10 0.00

Table 1 R

Physical properties of the pure substances: molar volume, V,f;s'm: melting temperature, Ta, and density, ﬂfl?B.lS]

Compound VP (em = mot 1) Tas () Thatiy (K) P19 (gem) P igem)

QOctan-1-0l 15841 258.03 258 352 0.82221 0.82250°

Nonan-1-ol 17495 268.10 268 00° 0.82460 0.823844

Decan-1-0] 191.49 278.67 270.14% 0.82664 0.82623%

Undecan-1-ol 207.77 289.63 280 65% 0.82934 0.82808¢

Hexvlamine 132.82 25215 251.90% 0.76185 0.76120°




decan-1-ol + hexylamine

U. Domanska, M. Gtoskowska, Experimental solid+liquid equilibria and excess molarvolumes of
alkanol+hexylamine mixtures. Analysis in terms of the ERAS, DISQUAC and Mod. UNIFAC models,
Fluid Phase Equilibria 216 (2004) 135-145

Table 2
Experimental (solid + liquid) phase equilibria, T denotes the melting temperature and 57 is the deviation of the experimental temperature from the
temperature calculated from Eq. (1)

x1 TE) 8T (K) x1 TEK) 3T (K) X1 TE 8T (K)

Decan-1-ol (1) + hexylamine (2)
0.0000 25215 0.00 0.3210 264.97 —0.04 0.6403 265.15 0.00
0.0298 251.19 0.00 0.3540 265.81 —0.08 0.6828 26725 001
0.0618* 250.15 0.00, 0.05 0.3868 266.45 —0.12 07133 269.10 0.06
0.0632 250.31 0.08 04140 266.93 —0.06 0.7362 271.05 0.01
0.0879 25227 —0.08 0.4437 267.31 0.03 0.8028 273.01 001
0.1131 25415 —0.19 04716 267.47 0.07 0.8285 27303 —0.02
0.1414 256.43 0.06 0.5109 26741 0.07 0.8302 27495 —0.02
0.1677 258.15 0.07 0.5424 267.08 0.01 0.8926 276.03 003
0.2061 260.15 —0.13 0.5761 266.52 —0.05 09248 276.90 0.04
0.2369 261.97 0.15 0.5972 266.13 0.00 09350 277.64 0.02
0.2666 263.20 0.10 0.6233 26547 0.02 1.0000 278.67 0.00
0.2055 264.25 0.06 0.64392 264.80 —0.01, 0.01°

Table 1 ~

Physical properties of the pure substances: molar volume, v]f?s.l:;: melting temperature, T4, and density, 11{293,131

Compound Ve (em* mol ) Tae K) Toatiy (K) PP (gem ) e gem ™)

Octan-1-0l 15841 258.03 258.35% 0.82221 0.82250°

Nonan-1-ol 174.95 268.10 268.00° 0.82460 0.82384¢

Decan-1-01 19149 278.67 279.14% 0.82664 0.82623¢

Undecan-1-ol 207.77 280.63 289.65% 0.82934 0.82808¢

Hexvlamine 132.82 252.15 251.90% 0.76185 0.76120°




undecan-1-ol + hexylamine

U. Domanska, M. Gtoskowska, Experimental solid+liquid equilibria and excess molarvolumes of
alkanol+hexylamine mixtures. Analysis in terms of the ERAS, DISQUAC and Mod. UNIFAC models,
Fluid Phase Equilibria 216 (2004) 135-145

Table 2
Experimental (solid + liquid) phase equilibria, T denotes the melting temperature and 57 is the deviation of the experimental temperature from the
temperature calculated from Eq. (1)

X1 T(E) 3T (K) 1 T(®) 3T (K) x T(K) 5T (K)
Undecan-1-ol (1) + hexylamine (2)

0.0000 25215 0.00 0.2630 266.66 0.32 0.5680 26848 —0.05

0.0337 250.52 0.00 0.3431 26796 —0.11 05961 270.66 019

0.0350% 250.44 0.00, 0.03% 04012 268.71 —0.04 0.6771 275.80 —0.11

0.04350 251.54 —0.26 0.4453 268.86 —0.10 0.7169 27843 —0.11

0.078% 256.27 0.48 0.4885 269.00 0.08 0.7957 28321 0.20

0.1554 261.34 —0.33 0.5135 268.93 0.00 08737 28640 —0.12

0.1940 263.96 0.10 0.3687* 26843 —0.04, —0.08° 1.0000 289.63 0.00

Table 1 - .

Physical properties of the pure substances: molar volume, V,!;;s'l": melting temperature, Ta, and density, pf‘gs'm

Compouad V) (m > mot 1) Tew (K) Thatiy () P81 (gom3) P gem)

QOctan-1-0l 15841 258.03 258 352 0.82221 0.82250°

Nonan-1-ol 17495 268.10 268 00° 0.82460 0.823844

Decan-1-0] 191.49 278.67 270.14% 0.82664 0.82623%

Undecan-1-ol 207.77 289.63 280 65% 0.82934 0.82808¢

Hexvlamine 132.82 25215 251.90% 0.76185 0.76120°




m-chlorophenol + p-chlorophenol

Tze-Min Her, Liang-Sun Lee, Shih-Chieh Hsu, Solid—liquid equilibria of mixtures containingtert-
butanol,m-chlorophenol, andp-chlorophenol and development ofadductive crystallization processes,
Fluid Phase Equilibria 237 (2005) 152-161

Table 2
Experimental and calculated liguidus temperatures of binary mixtures of m-
chlerophenol (1) + p-chlorophenel (2)

x =’ (&) & ATy (K)°
0.0000 3156 3156 0.0
00511 3145 3150 05
0.0004 3136 3130 —0.6
0.1264 3116 3116 0.0
0.1080 306.4 306.7 03
02005 2070 2078 —01
0.4006 2867 2867 0.0
04340 2820 2828 —01
04707 2792 2792 0.0
04936 2767 2769 02
05158¢ 276.0 2759 01
05503 2796 2793 03
0.5961 2831 2830 —01
06970 200.0 2004 04
0.7628 2043 204 4 0.1
0.7987 2070 206.5 05
0.8083 3014 3014 0.0
0.9682 3040 3043 03
1.0000 3055 3055 0.0
AAD (K 0.2

* By the Ott and Goates’ empirical equation.
bAT, =13 -1

¢ Eutectic point.

4 AAD = (1/mp) S ITEE - 1ERE)

Table 1

Melting temperatures of terf-butanol, m-chlorophenol, and p-chlorophenol
Compound T (K Ty (K)°
fert-Butanol 2087 298.7
m-Chlorophenol 3055 3055
p-Chlorophenol 31586 3156

# Merck Index, 13th ed. (2003).
b Measured in this study.



tert-butanol + m-chlorophenol

Tze-Min Her, Liang-Sun Lee, Shih-Chieh Hsu, Solid—liquid equilibria of mixtures containingtert-
butanol,m-chlorophenol, andp-chlorophenol and development ofadductive crystallization processes,
Fluid Phase Equilibria 237 (2005) 152-161

Table 3
Experimental and calculated liquidus temperatures of the binary mixtures of
tert-butanol (1) + m-chlerophencl (2)

x T (&) T2 (K ATy (K)°
0.0000 3055 3055 0.0
0.0502 3029 044 1.5
0.1141 3024 3016 —0.8
0.2091 207.0 2061 —0.9
0.2825 2803 2010 0.7
0.3430 2848 2855 0.7
0.4094 276.3 276.7 0.4
0.4463 2719 2608 =21
0.4800¢ 260.5 260.6 0.1
0.5091 262.8 2625 —0.3
0.5347 265.5 2659 0.4
0.6075 2704 2700 —0.4
0.6602¢ 2729 2728 —0.1
0.7160 2726 2726 0.0
0.7517 2713 2712 —0.1
0.7921¢ 270.5 2704 —0.1
0.8580 280.6 2820 14
0.8835 287.5 2857 —1.8
09319 201.0 2017 0.7
1.0000 2087 2087 0.0
AAD (K)® 0.3

* By the Ott and Goates” empirical equation.
AT, =T - 1EE

¢ Eutectic point.

4 Congruent point.

* AAD = (1/n) 3000 TEE — 125,

Table 1

Melting temperatures of terf-butanol, m-chlorophenol, and p-chlorophenol
Compound T (K)F T (K)®
tert-Butanol 2087 2087
m-Chlorophenol 3053 3055
p-Chlorophenol 3156 3156

* Merck Index, 13th ed. (2003).
b Measured in this study.



tert-butanol + p-chlorophenol

Tze-Min Her, Liang-Sun Lee, Shih-Chieh Hsu, Solid—liquid equilibria of mixtures containingtert-
butanol,m-chlorophenol, andp-chlorophenol and development ofadductive crystallization processes,
Fluid Phase Equilibria 237 (2005) 152-161

Table 4
Experimental and calculated liquidus temperatures of the binary mixtures of
teri-butanol (1) =+ p-chlerophenol (2)

x Tat (K) T2 (K AT (K)°
0.0000 3156 3156 0.0
0.10359 300.0 300.0 0.0
0.2078 2803 2805 0.0
0.2204¢ 278.1 2781 0.0
0.2410 280.0 2800 0.0
0.3033 2853 2856 0.3
0.4088 206.4 2060 —04
0.5038 306.3 3062 —03
0.6030 313.0 3143 13
0.6446 314.0 3158 0.2
0.66904 315.0 3160 0.1
0.6837 3158 3159 0.1
0.7007 3157 3155 —02
0.7366 3134 3137 0.3
0.7504 3123 127 02
0.7757 3103 3104 0.1
0.7005 307.4 3077 0.3
0.8230 305.0 304.6 —04
0.8323 3034 3034 0.0
0.8680 207.7 2082 0.5
0.8887° 2053 2055 0.0
0.9052 206.9 2069 0.0
1.0000 2087 2087 0.0
AAD (K) 02

2 Calculated using Ott and Goates™ empirical equation.
boAT. _ qeal _ 7
Al =T33 —Tx".
© Eutectic point.
d Congruent point.
® AAD = (1/ny) Y ITEH% — 1295,

Table 1

Melting temperatures of terf-butanol, m-chlorophenol, and p-chlorophenol
Compound T (K)F T (K)®
tert-Butanol 2087 2087
m-Chlorophenol 3053 3055
p-Chlorophenol 3156 3156

* Merck Index, 13th ed. (2003).
b Measured in this study.



diphenyl ether + biphenyl

D. Cabaleiro, C. Gracia-Fernandez, L. Lugo, (Solid + liquid) phase equilibria and heat capacity of
(diphenyl ether + biphenyl) mixtures used as thermal energy storage materials, The Journal of
Chemical Thermodynamics, Volume 74, July 2014, Pages 43-50

Table 3. Measured solid-liquid equilibrium data at atmospheric pressure, p= 0.1 MPa,
for the system {x° diphenyl ether +(1-x) biphenyl}: T, eutectic temperature’, 7},
liguidus temperatureb, [, eutectic fraction and, %7, experimental activity coefficients of

component diphenyl ether (i= 1) and biphenyl (i= 2).

% To/K TJ/K e 7 e
0.0000 - 342.10 1.000
0.0500 285.84 338.67 0.050 0.985
0.1500 285.07 332.83 0.209 0.981
0.2499 285.75 327.12 0.345 0.989
0.4000 285.42 315.13 0.500 0.954
0.5500 28557 302.52 0.775 0.947
0.7050 285.61 285.61 1.00 1.006 0.934
0.8500 285.5 292.96 0.500 0.997
0.9500 285.8 298.17 0.120 1.007
1.0000 - 300.13 1.000

“ Mole fractionuncertainty U(x): +0.0006.

» Temperature uncertainty U(T): 0.3 K.

Table 2. Melting temperature, T}, enthalpy of fusion, AHj, and their standard

uncertainties for the pure compounds diphenyl ether and biphenyl.

Reference T /K AHp, /)-g" Method
Diphenyl Ether
Furukawa et al. [46] 300.03 £0.01 101.152 £ 0.012 Adiabatic calorimeter

Ginnings ef al. [20; 21] 300.03 £0.01 101.14 £ 0.01  Adiabatic calorimeter
RRM 1974 IUPAP [18] 300.01 £0.01 101.15 £ 0.1 Different techniques

Szafranski er al. [22] 300.0+0.1 - Visual

Domalski et al. [19] 300 101.1

This work 300.13+£0.3 100.16 £ 1.2 Differential scanning calorimetry
Biphenyl

Spaght et al. [26] 341.5 121.00 Radiation calorimetry

O'Rouke et al. [25] 342205 120.6 £ 2.4~ Differential scanning calorimetry

Chirico er al. [23] 342.098 £ 0.002 120.4+ 0.05  Adiabatic calorimeter

Szafranski et al. [22] 341.99+£0.1 - Visual

NIST [24] 342.41 £0.27 120.41 £ 0.57 Differential scanning calorimetry

Roux et al. [27] - 120.42 £ 0.03

This work 342.10+03 120.20+ 1.2 Differential scanning calorimetry

Table 5. Binary parameters of the Wilson equation, Ay, and the NRTL model, Ag;;
absolute average deviation in temperature, AADT, and eutectic points information, xg

Tk, obtained by using the different models.

Models Ideal (Iny=0) UNIFAC Wilson NRTL (a;>= 0.47)
;~l.’ ‘AII ';~Zl ‘A.?.’ 812 =820 g.’l -8n

Parameters/ J- mol” -71.92  -240.29 -1034.09 811.93

AAD//K 0.90 0.95 0.46 0.42

Xe 0.7198 0.7267 0.7079 0.7054

Tw/K 286.22 286.17 285.22 284.97

ODABRATI JEDAN MODEL



n-octan-1-ol + n-hexadecane
Zofia Plesnar, Pawel Gierycz, Andrzej Bylicki, (Solid + liquid) equilibria in (n-octan-1-ol + n-
hexadecane or n-dodecane or n-undecane), J. Chem. Thermodynamics 1990, 22, 393-398

TABLE 2. Experimental and calculated solubilities for (n-octan-1-0ol + n-hexadecane or n-dodecane or
n-undecane) and standard deviations s

n x T/K T.alK (T-T.)K
NRTL NRTLMK NRTL NRTLMK

xCgHy,OH+(1-x)CsH3,

1 0 291.54 291.54 291.54 0 0
2 0.1025 291.08 290.51 290.78 0.57 0.30
3 0.2006 250.56 290.05 29041 0.51 0.15
4 0.2995 290.31 289.87 290.10 044 0.21
5 0.4007 289.87 289.82 289.76 0.05 0.1
6 0.4972 289.37 289.69 289.34 -0.32 0.03
7 0.5998 288.70 289.24 288.66 -0.54 0.04
8 0.7010 287.48 288.11 28747 ~0.63 0.01
9 0.8014 285.34 285.59 285.17 -025 0.17
10 0.8499 283.80 283.40 283.18 040 0.62
11 0.8912 281.23 280.57 280.56 0.66 0.67
12 09214 27823 277.48 27162 0.75 0.61
13 0.9422 275.10 274.44 274.65 0.66 045
14 0.9547 271.92 27201 27221 -0.09 -0.29
15 0.9667 269.10 268.84 269.05 0.26 0.05
16 0.9752 265.81 265.84 265.99 -0.03 —-0.18
17 0.9795 263.54 263.90 264.00 —0.36 —046
18 0.9840 260.18 261.42 26142 -1.24 —-124
s/K: 0.558 0.465

TABLE 1. Characteristics of solute and solvent: T;,,, melting temperature; A, H,, molar enthalpy of
fusion; ¥y, van der Waals volume ¢

Substance T./K* Ary Ho/(kJ - mol ) Vy/em® -mol-1)¢
Octan-1-o0l 258.10 42319 93.10
n-Hexadecane 291.54 51.914¢ 170.56
n-Dodecane 263.46 35908° 129.64

n-Undecane 247.64 22.123¢ 119.41




n-octan-1-ol + n-dodecane
Zofia Plesnar, Pawel Gierycz, Andrzej Bylicki, (Solid + liquid) equilibria in (n-octan-1-ol + n-
hexadecane or n-dodecane or n-undecane), J. Chem. Thermodynamics 1990, 22, 393-398

TABLE 2. Experimental and calculated solubilities for (n-octan-1-0l + n-hexadecane or n-dodecane or
n-undecane) and standard deviations s

n x T/K Ta/K (T- T /K
NRTL NRTLMK NRTL NRTLMK
xCyH,,0H+(1 - x)Cy,H,

1 0 263.46 263.46 263.46 0 0
2 00470 26318 262.83 262.98 035 020
3 01080 26294 26231 262,66 063 028
4 01459 26284 262.12 262.52 072 032
S 02006 26264 261.96 262.36 0.68 028
6 0254 26241 261.89 26223 052 0.18
703000 26227 26186 263.10 041 017
8 03518 26194 261.83 26193 0.1 001
9 04004 26174 26176 261.75 -002 -001
10 04511 26137 261.63 261.50 -026 -0.13
1 04995 26104 2614t 261.19 -037 ~0.15
12 05499 26061 261.04 260.77 -043 —0.16
13 0599 26009 260.49 260.22 ~040 ~0.13
14 06474  259.40 259.75 259.52 ~035 ~0.12
15 0.7020 258.60 258.53 25843 0.07 0.17
16 07414 25759 257.36 257.38 0.23 021
17 07618 25688 256.62 256.73 0.26 0.15
18 0.7784 256.22 255.94 256.12 0.28 0.10
19 07946 25517 25522 255.46 ~0.05 -029
SK: 0408 0.194
20 08761 25552 255.19 25520 0.33 0.32
21 0.8943 255.717 255.74 255.74 0.03 0.03
2 09204 25630 256.47 256.46 —0.17 —0.16
23 09364 25655 256.88 256.87 —033 ~0.32
24 09456 25678 257.10 257.09 ~0.32 ~0.31
25 09597 25708 257.41 257.40 -033 -032
2% 09736 25133 257.68 257.68 ~0.35 ~0.35
27 09802  257.55 257.80 257.80 ~025 ~025

pL I 258.10 258.10 258.10 0 0
sK: 0300 0.293

TABLE 1. Characteristics of solute and solvent: T;,,, melting temperature; A, H,, molar enthalpy of
fusion; ¥y, van der Waals volume ¢

Substance T./K* Ary Ho/(kJ - mol ) Vy/em® -mol-1)¢
Octan-1-o0l 258.10 42319 93.10
n-Hexadecane 291.54 51.914¢ 170.56
n-Dodecane 263.46 35908° 129.64

n-Undecane 247.64 22.123°¢ 119.41




n-octan-1-ol + n-undecane
Zofia Plesnar, Pawel Gierycz, Andrzej Bylicki, (Solid + liquid) equilibria in (n-octan-1-ol + n-
hexadecane or n-dodecane or n-undecane), J. Chem. Thermodynamics 1990, 22, 393-398

TABLE 2. Experimental and calculated solubilities for (n-octan-1-0l + n-hexadecane or n-dodecane or
n-undecane) and standard deviations s

n x T/K Tu/K (T-Ta)K
NRTL NRTLMK NRTL NRTLMK
xCgH,;,OH +{1 - x)C, Hyq
1 ¢ 247.64 247.64 247.64 0 0
2 0.0608 247.32 246.69 247.12 0.63 0.20
3 0.1037 247.12 246.46 247.09 0.66 0.03
4 0.1521 246.86 246.49 246.98 0.37 -~0.12
5 0.1995 246.60 246.74 246.65 —0.14 —005
6 0.2197 246.50 246.89 246.42 -0.39 0.08
s/K: 0.534 0.127
7 0.3020 241.55 24740 24793 0.15 —0.38
8 0.3532 248.24 24805 24827 0.19 -0.03
9 0.3992 249.03 248.73 248.72 0.30 0.31
10 0.4527 249.86 249.57 249.37 0.29 0.49
11 0.5009 250.33 250.36 250.04 ~0.03 0.29
12 0.5531 251.11 251.24 250.86 ~0.13 0.25
13 0.6014 251.64 252.05 251.66 —0.41 -0.02
14 0.6480 25223 252.83 25247 —0.60 —-0.24
15 0.7031 25285 253.73 25343 —0.88 —0.58
16 0.7494 253.46 25447 254.23 —-1.01 -0.77
17 0.7997 254.18 255.25 255.08 -1.07 —-0.90
18 0.8494 255.07 256.00 25590 -0.93 -0383
19 0.8968 255.89 256.69 256.64 —0.80 -0.75
20 0.9239 256.37 257.07 257.04 —~0.70 —0.67
21 0.9648 257.31 257.63 257.63 -0.32 -0.32
22 1 258.10 258.10 258,10 0 0
s/K: 0.646 0.548

TABLE 1. Characteristics of solute and solvent: Ty, melting temperature; A, H,,, molar enthalpy of
fusion; Vy, van der Waals volume?

Substance T./K* Agys Ho/(KJ -mol 1) Vy/(cm? -mol~1)¢
Octan-1-ol 258.10 42319 93.10
n-Hexadecane 291.54 51.914°¢ 170.56
n-Dodecane 263.46 35908° 129.64

n-Undecane 247.64 22.123¢ 119.41




1-ethyl-1-methylmorpholinium bromide + diethylene glycol

Marek Krélikowski, Marta Krdlikowska, Aleksandra Lipiriska, Phase equilibria study on bromide-
based ionic liquids with glycols and sulfolane. Experimental data and correlation, The Journal of
Chemical Thermodynamics, Volume 122, July 2018, Pages 142-153

TABLE 6
Experimental (solid + liquid) phase equilibria for {[EMMOR][Br] (1) + organic solvent (2)}

binary system at pressure p = 0.1 MPa.*

x TS 1 (K) P x T 7 (K) 7
[EMMOR][Br] (1) + diethylene glycol (2)
1.000 445.6 (DSC) 1.00 0.297 345.5 091
0.789 4378 1.17 0.270 334.7 0.83
0.732 4325 1.19 0.247 326.1 0.77
0.688 429.1 1.22 0.226 316.7 0.71
0.629 4229 1.25 0.207 3074 0.64
0.571 4147 1.25 0.189 2993 0.59
0.515 4053 1.24 0.175 2927 0.54
0.504 402.7 1.23 0.159 2854 0.50
0.461 394.1 1.20 0.149 280.2 0.47
0.410 380.8 1.13 0.137 275.0 0.45
0.367 369.2 1.07 0.124 268.8 0.41
0.323 3554 0.99 0.113 262.0 0.38
TABLE 5

Thermal properties of the investigated compounds: melting temperature (7,,) and enthalpy of

melting (A,,H) determined by DSC technique at pressure p = 0.1 MPa.*

Compound Tm/ (K) AnH / (K] mol'™") T ! (K) AH /(K mo]'l)

[EMMOR][Br] 4456° 16.70°

[BMMOR][Br] 4842° 14.80°
484.5 [35] 14.11 [35]

[BMIM][Br] 351.4 [44] 22.88 [44]
351.2 [45] 29.0 [45)
350.2 [46] 18.1 [46]
350.8 [47] 23.6 [47)

346 [48]
Diethylene glycol 262.8 [49] 13.48 [50]
Triethylene glycol 263.8 [49] 18.20 [50]

sulfolane 301.65 [49] 1.372.[50] 288.60 [51] 7.860 [51)



1-ethyl-1-methylmorpholinium bromide + triethylene glycol

Marek Krélikowski, Marta Krdlikowska, Aleksandra Lipiriska, Phase equilibria study on bromide-
based ionic liquids with glycols and sulfolane. Experimental data and correlation, The Journal of
Chemical Thermodynamics, Volume 122, July 2018, Pages 142-153

TABLE 6
Experimental (solid + liquid) phase equilibria for {[EMMOR][Br] (1) + organic solvent (2)}

binary system at pressure p = 0.1 MPa.*

X1 T 1 (K) % x "/ (K) 71
[EMMOR][Br] (1) + triethylene glyeol (2)
1.000 4456 (DSC) 1.00 0.324 328.1 0.61
0.750 4232 1.05 0.300 320.7 0.58
0.683 415.1 1.05 0.277 3104 0.51
0.616 403.9 1.02 0.255 301.8 0.46
0.553 392.1 0.98 0.237 2947 0.42
0.502 3804 0.92 0.219 286.9 0.38
0.458 369.7 0.87 0.206 280.8 0.35
0420 359.9 0.81 0.193 274.4 0.31
0.384 348.6 0.74 0.177 266.7 0.28
0.354 338.1 0.67
TABLE 5

Thermal properties of the investigated compounds: melting temperature (7,,) and enthalpy of

melting (A,,H) determined by DSC technique at pressure p = 0.1 MPa.*

Compound T/ (K) AnH [ (KJ mol'™") T/ (K) AH [ (K] mol™)

[EMMOR][Br] 4456° 16.70°

[BMMOR][Br] 4842° 14.80°
484.5 [35] 14.11 [35]

[BMIM]|Br] 351.4 [44] 22.88 [44]
351.2 [45] 29.0 [45)
350.2 [46] 18.1 [46]
350.8 [47] 23.6 [47]
346 [48]

Diethylene glycol 262.8 [49] 13.48 [50]

Triethylene glycol 263.8 [49] 18.20 [50]

sulfolane 301.65 [49] 1.372.[50] 288.60 [51] 7.860 [51]



1-ethyl-1-methylmorpholinium bromide + sulfolane

Marek Krélikowski, Marta Krdlikowska, Aleksandra Lipiriska, Phase equilibria study on bromide-
based ionic liquids with glycols and sulfolane. Experimental data and correlation, The Journal of
Chemical Thermodynamics, Volume 122, July 2018, Pages 142-153

TABLE 6
Experimental (solid + liquid) phase equilibria for {[EMMOR][Br] (1) + organic solvent (2)}

binary system at pressure p = 0.1 MPa.*

x T/ (K) H x T/ (K) 7
[EMMOR][Br] (1) + sulfolane (2)

1.000 445.6 (DSC) 1.00 0.102 3477 2.51
0.787 430.2 1.08 0.091 343.8 2.64
0.724 4252 1.11 0.083 339.9 2.72
0.642 418.1 1.16 0.073 335.7 275
0.577 412.8 1.21 0.064 330.2 2.89
0.493 406.0 131 0.058 3256 298
0.425 400.1 1.41 0.054 3226 313
0.380 3949 1.48 0.053 3220 325
0.344 390.8 1.55 0.042 312.1 3.29
0.303 386.9 1.67 0.038 306.4 3.33
0.274 383.6 1.76 0.033 300.9 3.34
0.251 380.6 1.85 0.027 291.5 343
0.227 376.4 1.93 0.024 285.5 3.39
0.205 373.1 2.03 0.022 (B) 288.1 1.00°
0.189 3702 2.11 0.019 () 290.5 1.00°
0.174 367.4 2.20 0.016 (o) 2924 1.00°
0.160 364.3 228 0.013 (o)) 2939 1.00°
0.150 3623 2.36 0.012 () 294.4 1.00°
0.140 359.9 2.45 0.010 () 2055 1.00°
0.131 3574 2.51 0.008 (c0) 296.8 1.00°
0.122 354.1 257 0.004(c) 298.4 1.00°
0.115 351.8 2:62

o corresponds to plastic phase I of sulfolane; B corresponds to crystalline phase I1 of sulfolane.
* standard uncertainties u are as follows: u(x;) = 0.001 and u(T) =0.5 K, u(p) = 10~ MPa.

" the value of 2,
TABLE 5
Thermal properties of the investigated compounds: melting temperature (7,,) and enthalpy of

melting (A,,H) determined by DSC technique at pressure p = 0.1 MPa.*

Compound T/ (K) AnH / (KJ mol™) T/ (K) AH / (K] mol'™)

[EMMOR][Br] 4456° 16.70°

[BMMOR][Br] 4842° 14.80°
484.5 [35] 14.11 [35]

[BMIM][Br] 351.4 [44] 22.88 [44]
351.2 [45] 29.0 [45)
350.2 [46] 18.1 [46]
350.8 [47] 23.6 [47]

346 [48]
Diethylene glycol 262.8 [49] 13.48 [50]
Triethylene glycol 263.8 [49] 18.20 [50]

sulfolane 301.65 [49] 1.372 [50] 288.60 [51] 7.860 [51]



1-butyl-1-methylmorpholinium bromide + diethylene glycol

Marek Krélikowski, Marta Krdlikowska, Aleksandra Lipiriska, Phase equilibria study on bromide-
based ionic liquids with glycols and sulfolane. Experimental data and correlation, The Journal of
Chemical Thermodynamics, Volume 122, July 2018, Pages 142-153

TABLE 7

Experimental (solid + liquid) phase equilibria for {[BMMOR][Br] (1) + organic solvent (2)}

binary system at pressure p = 0.1 MPa.*

X T 1 (K)

T9E )

n X n
[BMMOR][Br] (1) + diethylene glycol (2)
1.000 484.2 (DSC) 1.00 0.444 367.2 0.70
0.711 4395 0.97 0.403 352.1 0.62
0.671 4313 0.95 0.346 3233 0.48
0.617 4203 0.92 0.320 307.8 0.38
0.549 4024 0.86 0.292 296.9 0.34
0.503 389.7 0.81 0.266 286.4 0.30
0.471 3177 0.75
TABLE 5

Thermal properties of the investigated compounds: melting temperature (T,,) and enthalpy of

melting (A,H) determined by DSC technique at pressure p = 0.1 MPa.*

Compound Tl (K) AnH [ (k) mol'") T,/ (K) AcH /(K] mol'™)
[EMMOR]([Br] 445.6° 16.70°
[BMMOR][Br] 484 2° 14.80°

484.5 [35] 14.11 [35]
[BMIM][Br] 351.4 [44] 22.88 [44]

351.2 [45] 29.0 [45]

350.2 [46] 18.1 [46]

350.8 [47] 23.6 [47)

346 [48]

Diethylene glycol 262.8 [49] 13.48 [50]
Triethylene glycol 263.8 [49] 18.20 [50]
sulfolane 301.65 [49] 1.372 [50] 288.60 [51] 7.860 [51]



1-butyl-1-methylmorpholinium bromide + triethylene glycol

Marek Krélikowski, Marta Krdlikowska, Aleksandra Lipiriska, Phase equilibria study on bromide-
based ionic liquids with glycols and sulfolane. Experimental data and correlation, The Journal of
Chemical Thermodynamics, Volume 122, July 2018, Pages 142-153

TABLE 7

Experimental (solid + liquid) phase equilibria for {{BMMOR][Br] (1) + organic solvent (2)}

binary system at pressure p = 0.1 MPa.*

i T/ (K)

75 ®)

7 X N
[BMMOR][Br] (1) + triethylene glycol (2)
1.000 484.2 (DSC) 1.00 0.486 385.0 0.80
0.639 428.2 0.97 0.459 373.7 0.73
0.621 4227 0.94 0.419 361.7 0.68
0.592 4155 0.92 0.379 3472 0.62
0.563 408.9 0.90 0.345 3314 0.53
0.538 402.9 0.88 0.315 319.7 0.48
0.517 393.3 0.83 0.287 309.6 0.44
TABLE 5

Thermal properties of the investigated compounds: melting temperature (T,,) and enthalpy of

melting (A,H) determined by DSC technique at pressure p = 0.1 MPa.*

Compound Tl (K) AnH [ (k) mol'") T,/ (K) AcH /(K] mol'™)
[EMMOR]([Br] 445.6° 16.70°
[BMMOR][Br] 484 2° 14.80°

484.5 [35] 14.11 [35]
[BMIM][Br] 351.4 [44] 22.88 [44]

351.2 [45] 29.0 [45]

350.2 [46] 18.1 [46]

350.8 [47] 23.6 [47)

346 [48]

Diethylene glycol 262.8 [49] 13.48 [50]
Triethylene glycol 263.8 [49] 18.20 [50]
sulfolane 301.65 [49] 1.372 [50] 288.60 [51] 7.860 [51]



1-butyl-1-methylmorpholinium bromide + sulfolane
Marek Krélikowski, Marta Krdlikowska, Aleksandra Lipiriska, Phase equilibria study on bromide-
based ionic liquids with glycols and sulfolane. Experimental data and correlation, The Journal of

Chemical Thermodynamics, Volume 122, July 2018, Pages 142-153
TABLE 7

Experimental (solid + liquid) phase equilibria for {{BMMOR][Br] (1) + organic solvent (2)}

binary system at pressure p = 0.1 MPa.*

X1 TF / (K) 7 x T/ (K) 7

[BMMOR][Br] (1) + sulfolane (2)

1.000 484.2 (DSC) 1.00 0.266 379.8 1.37
0.532 428.2 1.16 0.236 3733 1.42
0.449 411.8 1.16 0.206 368.1 1.52
0.404 404.1 1.19 0.176 3594 1.58
0.361 396.9 1.23 0.148 348.7 1.62
0.327 3919 1.29 0.116 336.7 1.72
0.303 380.4 1.30 0.087 323.1 1.84
0.286 383.5 1.33 0.059 307.8 2.06
TABLE 5

Thermal properties of the investigated compounds: melting temperature (7,,) and enthalpy of

melting (A,,H) determined by DSC technique at pressure p = 0.1 MPa.*

Compound T/ (K) AnH / (KJ mol™) T/ (K) AcH [ (K mol™

[EMMOR][Br] 4456° 16.70°

[BMMOR][Br] 4842° 14.80°
484.5 [35] 14.11 [35]

[BMIM]|Br] 351.4 [44] 22.88 [44]
351.2 [45] 29.0 [45)
350.2 [46] 18.1 [46]
350.8 [47] 23.6 [47]
346 [48]

Diethylene glycol 262.8 [49] 13.48 [50]

Triethylene glycol 263.8 [49] 18.20 [50]

sulfolane 301.65 [49] 1.372.[50] 288.60 [51] 7.860 [51]



1-butyl-1-methylimidazolium bromide + diethylene glycol

Marek Krélikowski, Marta Krdlikowska, Aleksandra Lipiriska, Phase equilibria study on bromide-
based ionic liquids with glycols and sulfolane. Experimental data and correlation, The Journal of
Chemical Thermodynamics, Volume 122, July 2018, Pages 142-153

TABLE 8

Experimental (solid + liquid) phase equilibria for {[BMIM][Br] (1) + organic solvent (2)} binary

system at pressure p = (0.1 MPa.*

x1 T/ (K) 7 X T 1 (K) 7
[BMIM][Br] (1) + diethylene glycol (2)
1.000 352.1 1.01 0.675 328.7 0.86
0.968 3503 1.00 0.647 3239 0.79
0.925 3489 1.02 0.604 317.8 0.72
0.883 346.2 1.00 0.565 3114 0.64
0.842 3440 1.00 0.531 303.7 0.55
0.800 340.7 0.97 0.491 2994 0.52
0.745 3349 091 0.461 291.6 0.43
0.706 331.3 0.88
TABLE 5

Thermal properties of the investigated compounds: melting temperature (T,,) and enthalpy of

melting (A,H) determined by DSC technique at pressure p = 0.1 MPa.*

Compound Tl (K) AnH [ (k) mol'") T,/ (K) AcH /(K] mol'™)
[EMMOR]([Br] 445.6° 16.70°
[BMMOR][Br] 484 2° 14.80°
484.5 [35] 14.11 [35]
[BMIM][Br] 351.4 [44] 22.88 [44]
351.2 [45] 29.0 [45]
350.2 [46] 18.1 [46]
350.8 [47] 23.6 [47)
346 [48]
Diethylene glycol 262.8 [49] 13.48 [50]
Triethylene glycol 263.8 [49] 18.20 [50]
sulfolane 301.65 [49] 1.372 [50] 288.60 [51] 7.860 [51]



1-butyl-1-methylimidazolium bromide + triethylene glycol

Marek Krélikowski, Marta Krdlikowska, Aleksandra Lipiriska, Phase equilibria study on bromide-
based ionic liquids with glycols and sulfolane. Experimental data and correlation, The Journal of
Chemical Thermodynamics, Volume 122, July 2018, Pages 142-153

TABLE 8

Experimental (solid + liquid) phase equilibria for {[BMIM][Br] (1) + organic solvent (2)} binary

system at pressure p = 0.1 MPa.*

x1 T/ (K) 7 X T/ (K) 7
[BMIM][Br] (1) + triethylene glycol (2)
1.000 352.1 1.01 0.696 330.8 0.88
0.959 350.3 1.01 0.664 326.1 0.82
0915 348.2 1.01 0.629 3199 0.73
0.866 3454 1.00 0.595 313.0 0.64
0.829 3434 1.00 0.564 306.7 0.56
0.794 340.4 0.97 0.536 301.3 0.51
0.759 W75 0.95 0.499 291.7 0.40
0.728 3336 0.90
TABLE 5

Thermal properties of the investigated compounds: melting temperature (T,,) and enthalpy of

melting (A,H) determined by DSC technique at pressure p = 0.1 MPa.*

Compound Tl (K) AnH [ (k) mol'") T,/ (K) AcH /(K] mol'™)
[EMMOR]([Br] 445.6° 16.70°
[BMMOR][Br] 484 2° 14.80°
484.5 [35] 14.11 [35]
[BMIM][Br] 351.4 [44] 22.88 [44]
351.2 [45] 29.0 [45]
350.2 [46] 18.1 [46]
350.8 [47] 23.6 [47)
346 [48]
Diethylene glycol 262.8 [49] 13.48 [50]
Triethylene glycol 263.8 [49] 18.20 [50]
sulfolane 301.65 [49] 1.372 [50] 288.60 [51] 7.860 [51]



1-butyl-1-methylimidazolium bromide + sulfolane
Marek Krélikowski, Marta Krdlikowska, Aleksandra Lipiriska, Phase equilibria study on bromide-
based ionic liquids with glycols and sulfolane. Experimental data and correlation, The Journal of
Chemical Thermodynamics, Volume 122, July 2018, Pages 142-153

TABLE 8

Experimental (solid + liquid) phase equilibria for {[BMIM][Br] (1) + organic solvent (2)} binary

system at pressure p = 0.1 MPa.*

x T/ (K) 7 xi T/ (K) 7
[BMIM][Br] (1) + sulfolane (2)

1.000 3521 1.01 0.500 3215 0.96
0.955 3513 1.04 0.453 317.0 0.94
0.909 349.9 1.06 0.415 313.9 0.94
0.869 347.1 1.04 0.379 309.6 0.91
0.828 3459 1.06 0.327 303.9 0.90
0.793 3446 1.08 0.295 300.3 0.89
0.746 3409 1.05 0.254 295.3 0.89
0.713 338.7 1.04 0.220 288.3 0.82
0.682 336.6 1.03 0.181 (B) 2769 0.83°
0.637 3343 1.05 0.144 () 281.0 0.87°
0.606 3329 1.06 0.107 (B) 2859 091"
0.571 3295 1.04 0.055 (00) 289.1 0.96°
0.531 3245 0.98

o corresponds to plastic phase I of sulfolane: B corresponds to crystalline phase II of sulfolane.

“ standard uncertainties u are as follows: u(x;) = 0.001 and u(T) = 0.5 K; u(p) = 10” MPa,

b
the value of y,.

TABLE 35

Thermal properties of the investigated compounds: melting temperature (T,,) and enthalpy of

melting (A,H) determined by DSC technique at pressure p = 0.1 MPa.*

Compound Tl (K) AwH / (k] mol'™") T 1 (K) AH 1 (kK] mol'™)
[EMMOR]([Br] 445.6° 16.70°
[BMMOR][Br] 484 2° 14.80°
484.5 [35] 14.11 [35]
[BMIM][Br] 351.4 [44] 22.88 [44]
351.2 [45] 29.0 [45]
350.2 [46] 18.1 [46]
350.8 [47] 23.6 [47)
346 [48]
Diethylene glycol 262.8 [49] 13.48 [50]
Triethylene glycol 263.8 [49] 18.20 [50]
sulfolane 301.65 [49] 1.372 [50] 288.60 [51] 7.860 [51)



