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B I BLl OG RAPHY 

Supercritical Extraction: A Bibliographic Guide 
(1 980-1 993) 

MARTYN S. RAY 
DEPARTMENT OF CHEMICAL ENGINEERING 
CURTIN UNIVERSITY OF TECHNOLOGY 
GPO BOX U1987, PERTH 6001, WESTERN AUSTRALIA 

This article provides a bibliographic listing of journal papers published 
between 1980- 1993 concerned with supercritical extraction. This paper 
provides coverage of a topic of relatively recent interest (since 1980) but 
which is growing rapidly in terms of applications and the number of publi- 
cations each year. Supercritical extraction (often using carbon dioxide) 
has been used for the extraction of caffeine from coffee beans, and re- 
moval of aromatics and oils from plant materials. Recent interest has cen- 
tered on environmental problems and it is currently being investigated as 
a possible technique for the separation and recycling of polymer materials. 
Other applications are emerging in the biotechnology area. This bibliog- 
raphy is timely in that it provides a quick and easy reference source, and 
a more detailed coverage than has been provided in other bibliographic 
papers (1-3). The following topics are included in this paper: 

1.1. 
1.2. Phase Equilibrium Data 
1.3. 

The references are taken from the 40 most important chemical engineering 
journals. A complete bibliography of the chemical engineering journal 
literature from 1967-1991 has also been published by the author (4-6). 

Physical and Thermodynamic Property Data 

Supercritical Extraction Processes and Applications 
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1 .l. Physical and Thermodynamic Property Data 

1980- 1990 

Brelvi. S. W., “Fugacities of supercritical hydrogen, helium, nitrogen, and methane in binary 
liquid mixtures.” Ind. Eng. Chem., Process. Des. Deb’., 19(1), 80-84 (1980). 

Johnston, K. P.: Ziger, D. H., and Eckert, C. A., “Solubilities of hydrocarbon solids in 
supercritical fluids: The augmented van der Waals treatment,” Ind. Eng.  Chem., Fun- 
dam., 21(3), 191-197 (1982). 

Allada, S. R., “Solubility parameters of supercritical fluids,” Znd. Eng.  Chern., Process. 
Des. Dev..  232).  344-348 (1984). 

Campanella. E. A.: Mathias, P. M., and O’Connell, J .  P., “Equilibrium properties of liquids 
containing supercritical substances,” AIChE J . ,  33(12), 2057-2066 (1987). 

Knaff, G.. and Schlunder. E. U. ,  “Diffusion coefficients of naphthalene and caffeine in 
supercritical carbon dioxide,” Chem. Eng. Process., 21(2). 101-106 (1987). 

Barker. 1. K.; Bartle, K. D., and Clifford, A. A., “Measurement of solubilities in fluids 
at supercritical temperatures and lower pressures using chromatographic retention,” 
Chem. Eny. Commun., 68. 177-184 (1988). 

Cochran, H. D.; Pfund, D. M., and Lee, L. L., “Theoretical models of thermodynamic 
properties of supercritical solutions,” Sep. Sci. Techid. ,  23( 12), 2031-2048 (1988). 

Jones, M. C., and Giarratano. P. J . ,  “Latent heats of supercritical fluid mixtures,” AZChE 

Kramer, A., and Thodos, G., “Adaptation of Flory-Huggins theory for modeling supercriti- 

Schmitt. W. J . .  and Reid, R. C., “Solubility of paraffinic hydrocarbons and their derivatives 

Economou, I. G.,  and Donohue, M. C.,  “Mean field calculations of thermodynamic proper- 

J., 34(12), 2059-2062 (1988). 

cal solubilities of solids,” Ind. Eng.  Chem. Res . ,  27(8), 1506-1510 (1988). 

in supercritical carbon dioxide,” Cheni. Eng. Cornmrtn., 64, 155-176 (1988). 

ties of supercritical fluids,” AlChE J . .  36(12). 1920-1925 (1990). 

1991 

Funazukuri, T.; Hachisu, S., and Wakao, N., “Measurements of binary diffusion coeffi- 
cients of C16-C?4 unsaturated fatty acid methyl esters in supercritical carbon dioxide,” 
Znd. Eng. Chem. Res., 30(6), 1323-1329 (1991). 

Gregorowicz, J . ,  et al., “The perturbed hard chain theory for the prediction of supercritical 
fluid extraction: Pure component properties,” Chern. Eng. Sci., 46(5), 1427-1436 
( 1991 ). 

Gurdial, G. S., and Foster, N. R.,  “Solubility of o-hydroxybenzoic acid in supercritical 
carbon dioxide.” Ind. Eng. Chem. Res.,  30(3), 575-580 (1991). 

Lemert. R. M.. and Johnston. K. P., “Chemical complexing agents for enhanced solubilities 
in supercritical fluid carbon dioxide,” Znd. Eng.  Chern. Res. ,  30(6), 1222-1231 (1991). 

Liong, K. K.; Foster, N. R., and Yun, S. L. J . ,  “Partial molar volumes of DHA and EPA 
esters in supercritical fluids,” Znd. Eng. Cbem. Res., 30(3), 569-574 (1991). 

Liong, K. K., Wells, P. A., and Foster, N.  R., “Diffusion coeffcients of long-chain esters 
in supercritical carbon dioxide,” Ind. Eng.  Cbem. Res. ,  30(6), 1329-1335 (1991). 

Yun, S. L. J., et al., “Solubility of cholesterol in supercritical carbon dioxide,” Ind. Eng. 
Chem. Res. ,  30(11), 2476-2482 (1991). 

1992 

Burk, R., and Kruus. P., “Solubilities of solids in supercritical fluids,” Can. J .  Chem. Eng., 
70(2), 403-407 (1992). 
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Economou, I. G.; Greg, C. J . ,  and Radosz, M., “Solubilities of solid polynuclear aromatics 
(PNA’s) in supercritical ethylene and ethane from statistical associating fluid theory 
(SAFT): Toward separating PNA‘s by size and structure,” Ind. Eng. Chem. Res. ,  

Liong, K. K.;  Foster, N. R.. and Ting, S. S. T., “Solubility offatty acid esters in supercritical 
carbon dioxide,” Ind. Eng. Chem. Res. ,  31(1), 400-404 (1992). 

Liong, K. K.; Wells, P. A., and Foster, N. R., “Diffusion of fatty acid esters in supercritical 
carbon dioxide,” Ind. Eng. Chem. Res. ,  31(1). 390-399 (1992). 

Sheng, Y. J. ,  et al., “Calculations of solubilities of aromatic compounds in supercritical 
carbon dioxide,” Ind. Eng. Chetn. Res. ,  31(3), 967-973 (1992); (errata), 31(6), 1581 
( 1992). 

Wells, T.; Foster, N. R., and Chaplin. R. P., “Diffusion of phenylacetic acid and vanillin 
in supercritical carbon dioxide,” Ind. Eng. Chem. Res., 31(3), 927-934 (1992). 

31(11), 2620-2624 (1992). 

1993 
Foster, N. R., et  al.. “Polar and nonpolar cosolvent effects on the solubility of cholesterol 

in supercritical fluids,” Ind. Eng. Chem. Res., 32(11). 2849-2853 (1993). 
Gurdial, G. S. ,  et al.. “Influence of chemical modifiers on the solubility of o- and m-hydrox- 

ybenzoic acid in supercritical carbon dioxide,” Ind. Eng. Chern. l i es . ,  32(7), 1488-1497 
(1993). 

Lai, C. C., and Tan, C. S. ,  “Measurement of effective diffusivities of toluene in activated 
carbon in the presence of supercritical carbon dioxide,” Ind. Eng. Chetn. Res. ,  32(8), 
1717-1722 (1993). 

Singh, H., et al., “Solubility of cholesterol in supercritical ethane and binary gas mixtures 
containing ethane,” Ind. Eng. Chem. Res., 32(1 I), 2841-2848 (1993). 

Suarez, J .  J . ;  Bueno, J. L., and Medina. I . ,  “Determination of binary diffusion coefficients 
of benzene and derivatives in supercritical carbon dioxide,” Chem. Eng. Sci.,  48( 13), 
2419-2428 (1993). 

Ting. S. S. T., et al., “Solubility of naproxen in supercritical carbon dioxide with and without 
cosolvents,” Ind. Eng. Chem. Res. ,  32(7), 1471-1481 (1993). 

1.2. Phase Equilibrium Data 
1984-1988 

Brule, M. R., and Corbett, R. W., “Phase diagrams for critical-solvent processing (supercrit- 
ical-gas extraction),” Hydrocarbon Process., 63(6), 73-77 (1984). 

Bertucco, A.; Fermeglia, M., and Kikic, I., “Modified Carnahan-Starling-van der Waals 
equation for supercritical fluid extraction.” Cliern. Eng. J . ,  32(1), 21-30 (1986). 

Debenedetti, P. G., and Reid, R. C., “Diffusion and mass transfer in supercritical fluids.” 
AIChE J . .  32(12), 2034-2046 (1986). 

Prange, M. M., and Riepe, W. H., “Phase equilibria of multicomponent model mixture in 
supercritical carbon dioxide and trifluoromethane,” Chern. Eng. Process., 22(4), 

Adams, W. R., et al., “New apparatus for measurement of supercritical fluid-liquid phase 
183-192 (1987). 

equilibria,” AIChE J . ,  34(8), 1387-1391 (1988). 

1989 

Brennecke, J .  F., and Eckert, C. A., “Phase equilibria for supercritical fluid process design 
(review paper),” AIChE J . ,  339). 1409-1427 (1989). 
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Johnston, K. P.; Peck, D. G . ,  and Kim, S. ,  “Modeling supercritical mixtures: How predic- 
tive is it (review paper)?,” l n d .  Eng.  Chern. Res., 28(8), 1115-1125 (1989). 

Klein, T., and Schulz, S.,  “Measurement and model prediction of vapor-liquid equilibria 
of mixtures of rapeseed oil and supercritical carbon dioxide,” fnd .  Eng. Chem. Res., 
28(7), 1073-1082 (1989). 

Ohgaki, K., et al., “Fundamental study of extraction with supercritical fluid: Solubilities 
of tocopherol, palmitic acid, and tripalmitin in compressed carbon dioxide at 25°C and 
40”C,” l n f .  Chern. Eng . .  29(2). 302-309 (1989). 

Shim, J. J., and Johnston, K. P., “Adjustable solute distribution between polymers and 
supercritical fluids,” AICkE J. ,  35(7), 1097-1106 (1989). 

1990 

Brennecke, J .  F., et al.. “Fluorescence spectroscopy studies of dilute supercritical solu- 

Jonah, D., “A linear correlation for solid solubilities in supercritical gases,” Chetn. Eng. 

Lee, S. W.. et al.. “Development of supercritical fluid chromatographic method for determi- 
nation of aromatics in heating oils and diesel fuels,” Energy Fuels, 3(1), 85-89 (1989). 

Tavana, A., et al., “Scanning of cosolvents for supercritical fluids solubilization of organ- 
ics,” AlChE J . ,  35(4). 645-649 (1989). 

Trebble, M. A., and Sigmund, P. M., “A generalized correlation for the prediction of phase 
behaviour in supercritical systems,” Can. J .  Chern. Eng., 68(6), 1033-1039 (1990). 

Willson, R. C . :  Bulot, E., and Cooney, C. L., “Clathrate hydrate formation enhances near- 
critical and supercritical solvent extraction equilibria,” Chern. Eng. Commrm., 95, 

Wu, R. S.; Lee, L. L., and Cochran, H. D., “Structure of dilute supercritical solutions: 
Clustering of solvent and solute molecules and the thermodynamic effects,” Ind. E n g .  
Cheni. Res., 29(6), 977-988 (1990). 

tions,” Ind. Eng.  Chenn. Res . ,  29(8), 1682-1690 (1990). 

C O ~ ~ I ~ W Z . ,  79, 1-12 (1989). 

47-56 (1990). 

1991 

Foster, N. R., et al., “Phase behavior of ethyl linolenate isomers in supercritical carbon 
dioxide.” Sep .  Sci. Technol., 26(2), 243-256 (1991 j. 

Foster, N. R.,  et al., “Significance of the crossover pressure in solid-supercritical fluid 
phase equilibria,” lrzd. Eng. Chenz. Res. .  30(8), 1955-1964 (1991). 

Nakatani, T.; Ohgaki, K.. and Katayama, T., “Substituent effect on solubilities of solids in 
supercritical fluids: Naphthalene derivatives,” lnd .  Eng. Chern. Res., 30(6), 1362-1366 
(1991). 

Shaw, R. W.. et al., “Supercritical water: A medium for chemistry.” Cliem. Eng. News. 
pp. 26-39 (December 23, 1991). 

Shim, J .  J., and Johnston. K. P.. “Molecular thermodynamics of solute-polymer-supercriti- 
cal fluid systems,” AfCIzE J. ,  37(4), 607-616 (1991). 

Unterreiner, J. M.; McHugh, M .  A., and Krukonis, V .  J . ,  “Breaking the trimethyl bor- 
ate-methanol azeotrope with supercritical methane.” Ind. Eng. Cl7em. Res.. 30(4j, 
740-745 ( 1 99 1 ) . 

Wu. B. C.; Klein, M. T., and Sandler, S.  I.,  “Solvent effects on reactions in supercritical 
fluids.” lnd .  Eng. Chem. Res.,  30(5). 822-828 (1991). 
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Chialvo, A. A.,  and Debenedetti, P. G. ,  “Molecular dynamics study of solute-solute micro- 
structure in attractive and repulsive supercritical mixtures,” lnd. Eng.  Chem. Res . ,  

Gupta, R. B., et al., “Theory of hydrogen bonding in supercritical fluids,” AZChE J . .  38(8), 

Lele, A. K., and Shine, A. D., “Morphology of polymers precipitated from a supercritical 
solvent,” AlChE J . ,  38(5), 742-752 (1992). 

Sigmund, P. M., and Trebble, M. A , ,  “Phase behaviour prediction in supercritical systems 
using generalized solute critical properties,” Can. J .  Chem. Eng., 70(4), 814-817 (1992). 

Srinivasan, G . ,  and Elliott, J. R., “Microcellular materials via polymerization in supercritical 
fluids,” lnd.  Eng.  Chem. Res . ,  31(5), 1414-1417 (1992). 

Thornton, T .  D., and Savage, P. E., “Kinetics of phenol oxidation in supercritical water,” 

31(5), 1391-1397 (1992). 

1243-1253 (1992). 

AlChE J . ,  38(3), 321-327 (1992). 

1993 

Chen, C. K.; Duran, M. A., and Radosz, M., “Phase equilibria in polymer solutions: Block- 
algebra, simultaneous flash algorithm coupled with SAFT equation of state, applied to 
single-stage, supercritical antisolvent fractionation of polyethylene,” Ind. Eng. Chem. 
Res. ,  32(12), 3123-3127 (1993). 

Ekart. M. P., et al.. ‘Tosolvent interactions in supercritical fluid solutions,” AZChE J . ,  

Fermeglia, M., and Kikic, I., “The perturbed hard chain theory for the prediction of super- 
critical fluid extraction: Binary mixtures,” Chem. Eng. Sci., 48(23), 3889-3896 (1993). 

Gregg, C. J . ,  “Phase equilibria of binarykernary n-alkane solutions in supercritical ethylene. 
I-butene, and mixtures: Transition from Type A through LCST to U-LCST behavior 
predicted and experimentally,” Znd. Eng. Chem. Res. ,  32(7), 1442-1448 (1993). 

Nitta. T.; Ikeda, K., and Katayama, T., “Calculation of solid-fluid phase equilibria and 
three-dimensional phase diagrams for binary systems of naphthalene and supercritical 
fluids,” l n f .  Chem. Eng . ,  33(2). 257-264 (1993). 

Suleiman, D.: Gurdial, G. S. ,  and Eckert, C. A., “An apparatus for phase equilibria of 
heavy paraffins in supercritical fluids,” AlChE J . ,  39(7). 1257-1260 (1993). 

Ting, S. S.  T.. et al., “Chemical-physical interpretation of cosolvent effects in supercritical 
fluids,” lnd.  Eng.  Chem. Res. ,  32(7), 1482-1487 (1993). 

Tom, J .  W . .  and Debenedetti. P. G . ,  “Integral equation study of microstructure and solvation 
in model attractive and repulsive supercritical mixtures,” lnd.  Eng. Chem. Res . ,  32(9), 

39(2), 235-248 (1993). 

2118-2128 (1993). 

1.3. Supercritical Extraction Processes and Applications 

1981 - 1988 

Williams, D. F., ”Extraction with supercritical gases (review paper),” Chem. Eng. Sci., 

Various, “Supercritical gases in extraction and chromatography (topic issue),” S e p .  Sci. 
36(11), 1769-1788 (1981). 

Technol., 17(1), 1-288 (1982). 
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Logsdail, D. H., “Applications and prospects for supercritical extraction,” Process Eng.  

Shimshick, E. J., “Extraction with supercritical carbon dioxide,” Chemrech., 13(6), 374-375 

Hoyer, G. G.,  “Extraction with supercritical fluids,” Chemtech.. 15(7), 440-448 (1985). 
Korner. J. P., “Design and construction of full-scale supercritical gas extraction plants,” 

Nelson, S. R., and Roodman, R. G . ,  “Residuum oil supercritical extraction process,” Chem. 

Chimowitz, E. H., and Pennisi, K. J., “Process synthesis concepts for supercritical gas 

Josten, H.. and Hartmann, H., “Liquified gases as medium for extractive separation of 

Rathkamp, P. J. ;  Bravo. J. L., and Fair. J. R.,  “Evaluation of packed columns in supercriti- 

Scholsky, K. M., “Process polymers with supercritical fluids,” Chernfech.. 17(12), 750-757 

Debenedetti, P. G., and Kumar, S.  K., “Molecular basis of temperature effects in supercriti- 

Kim. S., and Johnston, P., “Adjustment of selectivity of Diels-Alder reaction network using 

Schaeffer, S .  T.; Zalkow. L. H., and Teja, A. S . ,  “Supercritical extraction of Crotalarin 

Tan, C. S.; Liang, S. K., and Liou. D. C., “Fluid-solid mass transfer in a supercritical 

Tan, C. S.,  and Wu. Y.  C., “Supercritical fluid distribution in packed column,” Chern. 

Triday, J . .  and Smith, J. M., “Dynamic behavior of supercritical extraction of kerogen from 

(London),  pp. 32-35 (September 1983). 

(1983). 

Chem. Eng. Prog., 81(4), 63-66 (1985). 

Eng. Prog., 81(5), 63-68 (1985). 

extraction in the crossover region,” AIChE J., 32(10), 1665-1676 (1986). 

liquid mixtures,” Chem. Erig. Process., 21(4). 217-228 (1987). 

cal extraction processes,” Solv. Exrr. Ion Exch., 5(3), 367-392 (1987). 

( 1987). 

cal extraction,” AIChE J., 34(4), 645-657 (1988). 

supercritical fluids,” Chem. Eng.  Comrnun., 63, 49-60 (1988). 

spectabilis in cross-over region,” AIChE J . ,  34(10), 1740-1742 (1988). 

fluid extractor,” Chem. Eng. J., 38(1), 17-22 (1988). 

B i g .  Cornrnun.. 68. 119-132 (1988). 

shale,” AIChE J . ,  34(4), 658-668 (1988). 

1989 

Brennecke, J .  F., and Eckert, C. A., “Phase equilibria for supercritical fluid process design 
(review paper),” AIChE J . ,  35(9), 1409-1427 (1989). 

Cahill, P.; Harrison. G.. and Lawson, G. J. ,  “Extraction of intermediate and low-rank coals 
with supercritical toluene,” Fuel, 68(9). 1152-1 157 (1989). 

Cesari, G.. et al., “Computer program for dynamic simulation of semi-batch supercritical 
fluid extraction process.” Compur. Chem. Eng., 13(10). 1175-1 182 (1989). 

Cygnarowicz, M. L.. and Seider, W. D., “Effect of retrograde solubility on the design 
optimization of supercritical extraction processes,” Ind. Eng. Chem. Res. ,  28(10). 
1497-1503 (1989). 

Kassim, D. M., and Hameed, M. S.,  “Direct extraction-separation of essential oils from 
citrus peels by supercritical carbon dioxide,” Sep. Sci. Techno]., 24(15), 1427-1436 
( 1989). 

Kelley, F. D., and Chimowitz, E.  H., “Experimental data for crossover process in a model 
supercritical system.” AIChE J., 35(6), 981-987 (1989). 

Kramer, R.,  and Levy, M.. “Extraction of oil shales under supercritical conditions,” Fuel, 

Lee, S. ,  et al., “Selective precombustion desulphurization of Ohio coals using supercritical 
68(6), 702-709 (1989). 

fluids,” Fuel, 68(9), 1210-1214 (1989). 
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Ohgaki, K., et al., “Fundamental study of extraction with supercritical fluid: Solubilities 
of tocopherol, palmitic acid, and tripalmitin in compressed carbon dioxide at 25°C and 
40”C,” Int. Chem. Eng. ,  29(2), 302-309 (1989). 

Parkinson, G.. and Johnson, E. ,  “Applications of supercritical processes,” Chem. Eng., 
pp. 35-39 (July 1989). 

Penninger, J. M. L., “Selectivity effects in aqueous supercritical fluid extraction of subbi- 
tuminous coal,” Fuel, 68(8), 983-989 (1989). 

Roop. R. K., and Akgerman, A.,  “Entrainer effect for supercritical extraction of phenol 
from water,” Ind. Eng.  Chern. Res. ,  28(10), 1542-1547 (1989). 

Schaeffer. S. T.: Zalkow, L. H.. and Teja, A. S . ,  “Supercritical fluid isolation of monocrota- 
line from Crotuluria spectnbilis using ion-exchange resins,” Ind. Eng. Chem. Res . ,  

Tan. C. S . ,  and Liou, D. C.. “Axial dispersion of supercritical carbon dioxide in packed 

Wright, B. W.; Wright, C. W., and Fruchter. J .  S. ,  “Supercritical fluid extraction of coal- 

28(7), 1017-1020 (1989). 

beds,” Ind. Eng.  Chem. Res. ,  28(8), 1246-1251 (1989). 

tar contaminated soil samples,” Energv Fuels, 3(4), 474-481 (1989). 

1990 

Andrews, A. T.; Ahlert, R. C., and Kosson, D. S.,  “Supercritical fluid extraction of aromatic 
contaminants from a sandy loam soil,” Environ. Prog.. 9(4), 204-210 (1990). 

Bartolomeo, G.; Bertucco, A,, and Guarise, G. B . ,  “Mass transfer in a semibatch supercriti- 
cal fluid extraction contactor for liquid mixtures,” Chem. Eng.  Commun., 95, 57-74 
(1990). 

Brunner, G., “Mass separation with supercritical gases (gas extraction),” Int.  Chem. Eng., 

Cygnarowicz, M. L., and Seider, W. D., “Design and control of a process to extract beta- 
carotene with supercritical carbon dioxide,” Biotechnol. Prog., 6(1), 82-91 (1990). 

Debenedetti, P. G., “Homogeneous nucleation in supercritical fluids,” AIChE J . ,  36(9), 
1289-1298 (1990). 

Dooley, K. M.; Ghonasgi, D., and Knopf, F. C., “Supercritical carbon dioxide-cosolvent 
extraction of contaminated soils and sediments,” Environ. Prog., 9(4), 197-203 (1990). 

Erkey, C., and Akgerman, A., “Chromotography theory: Application to supercritical fluid 
extraction,” AIChE J . ,  36(11), 1715-1721 (1990). 

Goto, M.; Hortacsu, O., and McCoy, B. J . ,  “Supercritical thermal decomposition of cellu- 
lose: Experiments and modeling,” Ind. Eng. Chern. Res., 29(7), 1091-1095 (1990). 

Goto, M.; Smith, J. M.. and McCoy, B. J., “Kinetics and mass transfer for supercritical 
fluid extraction of wood.” Ind. Eng.  Chern. Res . ,  29(2), 282-290 (1990). 

Kelley, F. D., and Chimowitz, E. H., “Near-critical phenomena and resolution in supercriti- 
cal fluid chromatography,” AIChE J . ,  36(8), 1163-1175 (1990). 

Shishido, M., and Egiebor, N. Q., “Supercritical fluid extraction of mild pyrolysis products 
from Western Canadian coals,” Energy Fuels, 4(4), 356-359 (1990). 

Shishido, M., et  al., “Modification of the carbonization properties of coal-tar pitch by super- 
critical fluid extraction,” Fuel, 69(12), 1490-1495 (1990). 

Sunol, A. K.,  and Beyer, G. H., “Mechanism of supercritical extraction of coal,” Ind. Eng. 
Chem. Res., 29151, 842-849 (1990). 

Tan, C. S.. and Liou, D. C..  “Adsorption equilibrium of toluene from supercritical carbon 
dioxide on activated carbon,” Ind. Eng.  Chem. Res. ,  29(7), 1412-1416 (1990). 

Tan, C. S.,  and Tsay, J .  L., “Separation of xylene isomers on silicalite in supercritical and 
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