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Table 1. Physical properties of solutes and cosolvent at 298.2 K.

Solute or Tm H; AU ) Solubility parameter[cal/cm®]"?

Cosolvent [K] [cal/mol]  [cal/mol]  [cm®/mol] 4 &y &, &,
Phenanthrene 3695 4455 Y 17970 © 1456 © 1117 - - -

Fluorene 388 46785 ¥ 16690 © 1369 ¢ 110 P - - -

Acridine 3842 ¥ 47076 ¥ 19740 © 1371 ¢ 120 7 - - -
C.I. Disperse 2 b 0 o f

459.2 5392 35270 388.9 14.8 - - -

Red 60

Acetone - - - 74.0 ¢ 9779 7589 5089 3429

Methanol - - - 407 1447 ¢  738° 601 Y 1090 ¢

Ethanol - - - 5873 © 1276 ¢ 6169 547 © 9.77 ©

) i ref.[7] b) : Measured in this work c) . Estimated from Fedors[5] group contribution method
d) : ref. [3] e) : ref. [2] f) : calculated by Eq. (12)
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s&mjol &t §He] BalmuolH = E d=thH(Table 3). @ 38EA 2= =] =
Aol A oltstgael w&viel AdEert dojuAl &7 wiel ottt (D+s & (3)e] 24+
ARFE (10049 fEsE @& 5 vk kA 3EA &8 o &= Aoy =i E
fige dolA olitsteael "o ez yEhith(Figs. 5, 6). © olZA 77 Biy, B By At
&oto] deofo FE&m sl S8 s=E ANT + Jtk(Figs. 7-10).

Table 2. H;2 vs. density of carbon dioxide.

T -2
tho = ap + aivi = +av

System Data source
@ ai az
CO2(1)+Phenanthrene(2) 52.8505 ~401450 2.9932x10’ [8, 9, 10]
CO2(1)+Fluorene(2) 58.1949 ~4627.27 5.3644x10’ [11]
CO2(1)+Acridine(2) 75.8757 ~6081.68 9082810’ [11]
coz (WG T isperse 46,8033 ~5402.11 1.0639%10° [12]
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Table. 3  Estimated and experimental solubility of solute(2) in solvent(3).
. Solubility [mole fraction]
Solvent Temp. -
Solute(2) Estimated by [ios Reference
(3) (K] Measured
UNIFAC
Phenanthrene Acetone 293.2 0.0971 0.115 45.3 [8]
Methanol  293.2 0.0091 0.0064 139.3 [8]
Fluorene Acetone 293.2 0.0479 - 429 this work
Acetone 323.2 0.1684 - 43.6 this work
C 1 Disperse Acetone 305.8 - 2.357%10°° 32.3 this work
Red 60 Ethanol 305.8 - 2.485%10 ™ 120.3 this work
C 1 Disperse Acetone 333.3 - 5.220x10 31.9 this work
Red 60 Ethanol 3333 - 5.159x10 * 1116 this work
C I Disperse Acetone 283.3 - 1478><107; 33.2 this work
Red 60 Ethanol 283.3 - 1.923x10" 1285 this work
Acridine Acetone 323.2 0.1856 - 51.2 this work
Methanol — 323.2 0.0274 - 148.4 this work
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Fig.5 B,, vs. CO, density for Carbon dioxide(1) Fig.6 B,; vs. CO, density for Carbon dioxide(1)
+ Phenanthrene(2)+Acetone(3) at 323.2 K. +Fluorene(2)+Acetone(3) at 323.2 K.
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. . g. 8 Experimental and calculated y, for Carbon
Fig. 7 Eperimental and calculated y, for Carbon dioxide(1)+Phenanthrene(2)+Acetone(3)
dioxide(1)+Phenanthrene(2)+Methanol(3) system at 323.2 K.
system at 323.2 K.
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Fig. 9 Experimental and calculated y, for Carbon Fig. 10 Eperimental and calculated y, for Carbon
i dioxide(1)+C.I. disperse red 60(2)+Acetone
dioxide(1)+Fl 2)+Acet 3 t
a;o?))(é;é })( uorene(2)+Acetone(3) system (3) system at 333.2 K.

4 &
@O 28%8A Addolgelr AL (929 fps 2% A9 Fasty ZAdALEH ] oatsietie
Do vk FAE

)

@ A, Aol A Acetone¥} Ethanolell w3t CI disperse red 609 £ =E
BEZHEH [jnE dArh olAL %o FAEAvk. 3 Acetone, Ethanol®
Fluorene, Phenanthrene, Acridine &2 #2 9484 1A9 &IE=FE F3 [
glol Al dAstA

@ d4dsEe FE&WME XTI 3%17410”1‘_5}%5: 9 849 GAEAFUHERY [izE
Total O @A A 3 dv = A}-83H Phenanthrene, Fluorene, Acridine™}
il g5l C. I disperse red 60 53 #& dg&A Ao L= v’ HIsA F4rE $

o)
A

b =i L JlNI
o
op
=
o

e
ot

FaEF

[1] Prausuitz J. M. Lichtenthaler, R. N. and de Azevedo G. E. : 7 Molecular
Thermodynamics of Fluid-Phase Equilibria”, Prentice-Hall, NJ, 1986.

[2] Barton, A. F. M. : "CRC Handbook of Solubility Parameters and other Cohesive
Parameters”, CRC press. Ind, Boca. Raton, Florida. 1983.

[3] Guradial, G. S., Macnaughton, S. J, Tomasko. D. L. and Foster, N. R. : Ind.
Eng. Res., 32, 1488-1497 (1993).

[4] Purkayastha and Walkley, J. : Can. J. Chem., 50834 (1972).

[5] Fedors, R. F. : Polym. Eng. Sci., 14, 147 (1974).

[6] Giddings, J. C., and Myers, M. N. : Science(Washington D. C.), 162, 67-73(1968).

[7] Lide, D. L. editor : "CRC Handbook of Chemistry and Physics”, 7lst Ed., CRC
Press, 1990-1991.

[8] Kurnik, R. T., Holla, S. J. and Reid, R. C. : J. Chem. Eng. Data, 26, 47-51(1981).

[9] Barna, L., Blanchard, J.-M., Rauzy, E. and Berro, C. : Ibid, 41, 1466-1469(1996).

[10] Johnston, K. P., Ziger, D. H. and Eckert, C. A. : IEC Fundam., 21, 191-197(1982).

[11] Schmitt, W. J. and Reid, R. C. : J. Chem. Eng. Data, 31, 204-212(1986).

[12] Lee, J. W, Min, J. M. and Bae, H. K. : J. Chem. Eng. Data, 44(4), 684-687(1999).

Jon

F 12
=)

Jon

of 9 OIEH E& MsZ A2z 20028



