12th European Meeting on
Supercritical Fluids 2010

Graz, Austria
9-12 May 2010

Volume 1 of 2

ISBN: 978-1-61738-588-9



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2010) by the International Society for Advancement of Supercritical Fluids
All rights reserved.

Printed by Curran Associates, Inc. (2010)

For permission requests, please contact the International Society for Advancement of Supercritical Fluids
at the address below.

ISASF

1 Rue Grandville

BP 451 F-54001
Nancy, Cedex, France

Phone: 33 383 175 003
Fax: 33 383 350 811

francoise.brionne@ensic.inpl-nancy.fr

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Volume 1
PLENARY LECTURES
Clean Processing with Supercritical FIUIAS ..............cocooiiiiiiiii e 1
Gerd Brunner
Phase Equilibrium and Reaction in Biphasic Solvents Ionic Liquid + Supercritical CO;,.............ccoooeiiiiniininnn, 19
Manuel Nunes da Ponte, Ana Serbanovi, Ewa Bogel-Lukasik, Rafat Bogel-Lukasik
Polymer Synthesis, Polymer Processing and Medical Devices: A Supercritical Approach ... 27

Steven M. Howdle

KEY NOTES:
HEALTH SCIENCES

Supercritical CO, as Novel Particle Formation Media: 1. Applications to the Formation of Organic

aNd INOr@anic IMALETIALS............coiiiiiiiie ettt bbb e e bt e h e e sbeeb e e bt e he e et e e b e e bt e beenbeebnenneeneeneenreens 28
Michael Tiirk

SCCO,-Assisted Preparation of Omeprazole/Cyclodextrin Inclusion Complexes. Comparative Study

With Conventional MEtROUS ..............cooviiiiiiiee e s e s e et e st e e teesabe e te e e s eeesaeesnbeeataeessaeanseenseeanees 38
Monique Toledo, Mara Soares da Silva, Margarida Ramos, Paulo Salustio, Teresa Casimiro, Helena Cabral
Marques

Safer Vaccines and Antibiotics Manufactured through use of Near-Critical or Supercritical Fluids....................... 46

J. R. Manion, S. P. Cape, D. H. McAdams, M. W. Howard, R. L. Garcea, J. A. Searles, P. Pathak, L. G. Rebits, S.
E. Winston, R. Muley, R. M. Dhere, D. E. Griffin, W.-H. Lin, P. A. Rota, R. E. Sievers

Synthesis of Organic Biodegradable Aerogels used in Controlled Drug Release ................c.cccooviiiiiiiiiiniiiics 58

Anja Veronovski, Zoran Novak, Zeljko Knez

MATERIALS-AEROGELS

Production of Spherical Aerogel Microparticles by Supercritical Extraction of Emulsion....................ccoccoovinins 66
M. Alnaief; I. Smirnova

MATERIALS-INORGANIC

Pulsed Laser Ablation of Metal Plate in Supercritical Carbon Dioxide.................ccooooiiiiiiii, 76
Motonobu Goto, Siti Machmudah, Wahyudiono, Yutaka Kuwahara, Mitsuru Sasaki

NATURAL PRODUCTS

Extraction of Antioxidant from Some Brazilian PIants..................cccccooiiiiiiiiiiii e 82
Priscilla C. Veggi, Diego T. Santos, M. Angela A. Meireles

OTHER APPLICATIONS

Supercritical Fluid Technology Impact on Environment.................coccooiiiiiiiiiiiiiii s 90
Michel Perrut

REACTIVITY-SUPERCRITICAL WATER

Experimental and Numerical Heat Transfer Study of Supercritical Water Jets Penetrating Subcritical
A L OSSOSO T PR TP UROOPTPR 96
T. Rothenfluh, M. J. Schuler, P. Rudolf von Rohr



REACTIVITY-SYNTHESIS

Pulsed Discharge Plasma Treatment of Phenol in Sub-critical and Supercritical Fluids for Polymer
N 4 1L 1 T L T T T TP U U TP UPT PR PPPTURTOPPRPION 97
Mitsuru Sasaki, Wahyudiono, Motonobu Goto

THERMODYNAMICS AND PHYSICO CHEMICAL PROPERTIES

The Design of Supercritical Fluid Processes: Availability and Shortcomings of Thermodynamic and
TrANSPOTT DIAA ....oo.oiiiiiii bbbt e R R e e bR Rt R e bR et b e r e ehe e nreen 107
C. E. Schwarz, J. H. Knoetze

ORAL COMMUNICATIONS:
HEALTH SCIENCES

Supercritical Fluids as Novel Particle Formation Media: 2. Molecular Dynamics Simulation of
Particle FOrmation...............cocooiiiiiiiiii 117
Frank Romer, Thomas Kraska

Supercritical Solvent Impregnation: A Semiquantitative Method for the Evaluation of Affinity

between Polymers AN DIugS.............oooooiiiiiiiiii 123
1. Kikic
Capability of Modern in situ Diagnostics for the Analysis of the SC Antisolvent (SAS) Technology........................ 135

A. Braeuer, S. Dowy, A. Leipertz
Development of Molecularly Imprinted Polymers for Drug Delivery Applications using Supercritical

FIUE T@CHNOLOQY ........oouviiiiiiiiiiiii bbb e b bbb b s e b e sb et et e e b sbe e n e be e 141
Mara Soares da Silva, Ana Aguiar-Ricardo, Teresa Casimiro

Impinging Jets Applied to Sulfathiazole Crystallization using Supercritical Antisolvent (SAS) Process .................. 147
Stephanie Careno, Olivier Boutin, Elisabeth Badens

Continuous Anti-Solvent Method for the Production of Liposomes.................cccccooiiiiiiiiiii s 153
L. Lesoin, O. Boutin, C. Crampon, E. Badens

Preparation of Intelligent Chitosan-collagen Based Scaffolds for Drug Delivery .............c.cccoociiiiiininicnen 163

Telma Barroso, Raquel Viveiros, Teresa Casimiro, Ana Aguiar-Ricardo

Drug Delivery Systems Prepared by SCF Technology for Enhanced Bioavailability and Cellular

Uptake of Model AntioXidant COMPOUNUS ..............coooviiiiiiiiiiiii e 171
Ana P. C. Almeida, Ana A. Matias, Ana V. M. Nunes , Isabel D. Nogueira, Maria R. Bronze, Catarina M. M.
Duarte

Control of the Dissolution Rate of an Active Pharmaceutical Ingredient by Using Melting Extrusion

Coupled With Supercritical COy.........ocoviiiiiiiiiii ettt b e e et esareeneeenne s 184

Z. K. Nagy, M. Sauceau, G. Marosi, E. Rodier, J. Fages

Atomization of Supercritical Antisolvent Induced Suspensions — Replacing Antisolvent Precipitators

DY ANE-SOLVENE INOZZIES ..ot bbbt e e bbb e b e e bt bt e b be e resne e b nreen 193
M. A. Rodrigues, L. Padrela, V. Geraldes, J. L. Santos, H. A. Matos, E. G. Azevedo

Supercritical Fluids as New Media for the Generation of Pharmaceutical Cocrystals — Pharmaceutical

Characterization of Theophylline-Saccharin Cocrystals..............ccoocoiiiiiiiiiiiii e 205
L. Padrela, M. A. Rodrigues, V. André, M. Teresa Duarte, S. Velaga, A. C. Fernandes, H. A. Matos, E. G. Azevedo
Diastereomeric Salt Formation Reaction of Ibuprofen in Supercritical Carbon Dioxide .................ccocoiiiiiniiinnns 213

Edit Székely, David Mendez Sevillano, Gydrgy Bansaghi, Janos Madardsz, LaszIo Vida, Béla Simandi

Environmental and Economic Comparison of Microparticulate API’s Production using CO,-

Expanded Solvents with Conventional Industrial Processes...............ccoooiiiiiiiiiiiiiiiiiic e 214
A. Cordoba, S. Sala, M. A. Larrayoz, N. Ventosa, J. Veciana

Application of Supercritical Anti-Solvent (SAS) Process to Produce Comminuted Phospholipids as

LAPOSOINE PIECUISOI'S ..ottt ettt h et b e b s bt e et b e e bt e bt e e e e R e e bt eh e e ne e e b e e m bt sheenbeebe e besneennenreen 215
L. Lesoin, C. Crampon, O. Boutin, E. Badens
In-situ FTIR Spectroscopic Study of the Effect of CO, Sorption on H-Bonding in PEG-PVP Mixtures................... 227

Philip Labuschagne, S.-G. Kazarian

Supercritical Fluids (SCF) Strategies to Produce Doublewalled Particles for Drug Delivery

APPIICATIOIS ...t b e bt h b bR E b e st h e bR bR e bttt h R et beane 252
Soraya Rodriguez-Rojo, Duarte Rego, Ana V. M. Nunes, Isabel D. Nogueira, Maria J. Cocero, Catarina M. M.
Duarte



MATERIALS-AEROGELS

Preparation and Foaming of Nanocomposites in Supercritical CO;.............cocooeiiiiiiiiiiiii s 262
A. Tsimpliaraki, 1. Tsivintzelis, S. I. Marras, 1. Zuburtikudis, C. Panayiotou

Organic Aerogel Supported Platinum Nanoparticles Prepared by Supercritical Carbon Dioxide

DIEPOSTEION ...ttt h et ke b et ekt e R b e e Rt ekt e R e oAb e eh et e e Ee e b e eR e e nRe e R e e b e ehe e nbeeEe et Rt e nenreen 270
Selmi Erim Bozbag, Nazire Seda Yasar, Lichun Zhang, Mark Aindow, Can Erkey
Aerogels from Bacterial Cellulose: A New Dimension in Preparing Shaped Cellulose Aerogels.................c.ccovnine 276

F. Liebner, E. Haimer, M. Wendland, M.-A. Neouze, K. Schlufier, P. Miethe, A. Potthast, T. Rosenau
Use of SiO, Aerogel Modified with Mercapto Functional Groups for Adsorption of Cu(II) and Hg(II)

Zoran Novak, Suzana Standeker, Zeljko Knez

Synthesis of Metal-Oxide Aerogels from their Salts ... 292
Helmut Schdfer, Kathleen Heinrich, Barbara Milow, Lorenz Ratke

MATERIALS-INORGANIC

Recycling of Aeronautical Composites by Supercritical SOIVOLYSIS ...............cccoiiiiiiiiii s 293
Hanane Elghazzaoui, Eric Le Gal La Salle, Jérome Bellettre

Synthesis of Nanocrystals 0f COrUMAUIN ................oooiiiiiiiiiiie ettt e b b e e b sae b nns 302
Georgii Panasyuk , Lidiya Azarova, Igor Voroshilov, Irina Kozerozhets

Ceria Processing in Supercritical Fluids: From Nanocrystals to Thin Films ..................cccociiie, 307
David Mesguich, Jean-Marc Bassat, Cyril Aymonier

Determination of Melting Point of Polycaprolactones under Carbon Dioxide Pressure .................ccccovniiiiiniiininns 308

Esther de Paz, Aﬁgel Martin, Maria José Cocero

MATERIALS-POLYMERS

Biosourced Polymer Foam Production using a (SC CO,)-Assisted Extrusion Process...............c.ccocevvvnnieniciiennnnn 320
Audrey Common, Elisabeth Rodier, Martial Sauceau, Jacques Fages

Particles from Gas Saturated Solutions (PGSS) — Drying Process: Fundamentals and Application to

Micronization of Polyethylene GIycol............coooiiiiiiiiiii s 333
Angel Martin, Huu Minh Pham, Andreas Kilzer, Eckhard Weidner

Supercritical COy IMPre@nation ..............ccooiuiiiiiiiii e e bbb 343
E. Lack, H. Seidlitz

Impregnation of Polymers with Colors and Nanoscale Particles................cocoooiiiiiiiiiiiii e 354

M. Renner, E. Weidner, J. Bertling
PEG Hydrogel Encapsulation of Eosin Functionalized Hydrophobic Aerogels via Supercritical Fluid

ROULES ... bbbt h bbbt bt s e h e b bR R R e R E R R bR e bR E e n et et nbeane 364
Seda Giray, Ayse Meric Kartal, Seda Kizilel, Can Erkey

Hollow Fibers by Electrospinning in Supercritical CO;............coooiiiiiiiiiiiiie e 370
A. Giinther, D. Freitag, W. Arlt, M. McHugh

Recycling of Polystyrene Wastes by Supercritical CO; Technology...............cccccoiiiiiiiiiiiiii s 376

C. Gutierrez, M. T. Garcia, A. de Lucas, 1. Gracia, J. F. Rodriguez

Synthesis and Characterization of 2-Oxazoline-Based Polymers for Antifouling and Antimicrobial

SUTTACE ACTIVILY.....eiitiiiiiieeit bbbt ekt e b e bt et e b e e R b e e bt e st e ke e R b e eb e e st e b e e n b e she e be ekt enbeebeesbenbeeneenbeenes 384
Vanessa Gomes Correia, Telma Barroso, Vasco B. Bonifacio, Claudia Lobato da Silva, Mariana Gomes de
Pinhoc, Ana Aguiar-Ricardo

NATURAL PRODUCTS

The Ultrasound Extraction and Supercritical CO, Re-Extraction of Obtained Extract of Sage (Salvia

o1 ([ AT 1[I0 I SO USSR 396
Sandra B. Glisi¢, Mihajlo Ristic, Dejan U. Skala

Liposomal Incorporation of Lavandin Essential Oil by a Conventional Method and by PGSS ..............c.ccooeninns 408

Salima Varona, Aﬁgel Martin, Maria José Cocero

Comparison of PGSS-Drying Process with Classical Techniques for Drying and Pulverization of

Viscous Barley Malt EXTIACE . ..........cooooiiiiiiiiiiiii ettt b et b e b et e s bt e e e b e e st e nb e e b e e be e b e nnenbeen 416
Silvia Gallegos Lopez, Andreas Kilzer, Eckhard Weidner



Separation of Substances from Highly Viscous Systems by High Pressure Extraction Processes.................c..c........ 426
V. Steinhagen, Dr. C. Luetge, M. Bork, Z. Knez

Yeast Lipids Extraction by Supercritical Carbon Dioxide and Cosolvents ..................cccccoiviiiiiiiiicnic e 437
P. E. Hegel, S. Camy, J. S. Condoret

Enzymatic Reaction — Fractionation Process under SC-CO, as a way to Concentrate DHA from Hake

SKIN Ol s 449
N. Rubio-Rodriguez, K. Rochovd, S. Beltran, H. Sovovd

Development of Cyclodextrin-Hydrogel Polymeric Systems in SCCO, for Colon Targeted Drug

DIEIIVETY ...ttt bttt bttt b et e bt e bt E e e bR £ R e R e oA R e SR £ e R e AR £ oA R e R £ e Rt oA e e R e oA e e Rt R e e Rt eReeneeebe e neaReenenrean 459
Mara Soares da Silva, Joana Romdo, Ana Aguiar-Ricardo, Maria Manuel Marques, Teresa Casimiro
Modelling of Supercritical Fluid Extraction of Plant Materials ................ccocooiriiiiiiii e 465

Bence Nagy, Béla Simandi, Eduard Lack
Physicochemical Properties of Some Biologically Active Substances Obtained from Vegetable Raw

Material through CO-EXtraction ...........ccoccoiiiiiiiiiiiiii e 467
V. F. Uryash, A. E. Gruzdeva, N. Y. Kokurina, V. N. Larina, L. A. Faminskaya, A. V. Uryash, I. N. Kalashnikov

Supercritical Fluid Extraction of Cannabis: Experiments and Modeling of the Process Design..................ccccccue.e. 477
H. Perrotin-Brunel, M. J. E. van Roosmalen, J. van Spronsen, R. Verpoorte, C. J. Peters, G. J. Witkamp

Adsorption of Buriti Oil (Mauritia flexuosa, Mart.) In y—Alumina Using Supercritical CO,............cccooecvriirncnnnnn 483

M. A. E. Cunha, N. T. Machado, M. E. Aravjo, L. F. Franga
Supercritical Carbon Dioxide Extraction of Volatile and Non-Volatile Compounds from Aromatic

g 1 (£SO PRRPRUPRRO 493
Antonio F. Palavra, José P. Coelho, Clara Grosso, Ana C. Figueiredo, José G. Barroso, Ana Mainar, José S.
Urieta

OTHER APPLICATIONS

Nanofluids, Molecular Clusters and Cluster Self-Assembled Thin Films..................c...cooo i, 494

Ramesh Jagannathan
Removal of Uranium from Waste Catalyst of Antimony-Uranium Composite Oxide by Supercritical

Fluid Extraction Combined with Chlorination Pretreatment....................cccocooiiiiiiiiiiiii e 495
Kayo Sawada, Youichi Enokida
Extraction of Distillate 822 from Drill Cutting-Water Slurries using Supercritical Carbon Dioxide........................ 501

Christopher R. Jones, Christianne G. Street, Selma E. Guigard, Amber Smith, Richard Bingham, Karen McCosh,
Warren H. Stiver

High Pressure Tanning — New Process Principle from Lab-Scale to Industry ..............c.ccoooniiiiiiiiiniiiicces 511
M. Renner, E. Weidner, H. Geihsler

REACTIVITY-ENERGY

Highly Efficient Fischer-Tropsch Synthesis using Ionic Liquids and Supercritical Carbon Dioxide as

SOLVEIIES ...ttt bbb b et h bbb E e oA h R R R R a R R R R R R R e Rt R b n et n e 521
Maaike C. Kroon, M. M. (Rien) Sinke, Cor J. Peters, Geert-Jan Witkamp

Potential of Supercritical Methyl Acetate Technology in Biodiesel Production.................c.ccocoiiiiiiiiiniiiciiiccs 527
Kok Tat Tan, Keat Teong Lee, Abdul Rahman Mohamed

Conversion of Glycerol to “Green Methanol” in Supercritical Water ..., 534
Masa Knez Hrncic, Mojca Skerget, Ljiljana Ili¢, Zeljko Knez

Energetic Optimization of Wet Air Oxidation Process Based on the Preliminary Study on Liquid-

Vapor EQUIIIDIIUINS ..........oooiii ettt bbbt et bt e b s bt e be ke et e e st e nbesbeebesbeenaenbeens 540

Sébastien Lefévre, Jean-Henri Ferrasse, Rémy Faucherand, Alain Viand, Olivier Boutin

REACTIVITY-SUPERCRITICAL WATER

Hydrothermal Biomass Gasification: New Results on the Role of Water as Reactant ..., 546
Andrea Kruse
Flavanone Synthesis in Sub-Critical Water..............cccccoiiiiiiiiiii et 552

Ozlem Sirin, E. Sultan Giray
Experimental Study of the Hydrothermal Flame Formation and Behavior in a Vessel Reactor for

Supercritical Water Oxidation
Pablo Cabeza, M. Dolores Bermejo, Cristina Jiménez, Joao P. S. Queiroz, Aran Matias, M. José Cocero




Synthesis of Ce-Doped Yttrium Aluminum Garnet in Supercritical Water Fluid and Investigation its

OPLICAL PIrOPEIHIEs.........c.eiitiiiiiieiiite ettt h et b e e b s h e e e e e b e e b e eh e e et e R e e b e ehe e ne e e b e e bt eheenbeebeenbesneenenbean 564
M. N. Danchevskaya, A. V. Maryashkin, Y. D. Ivakin, G. P. Muravieva

Production of 3-Methylpyridine from Acrolein and Ammonium Salts in Sub- and Supercritical Water.................. 572
G. Aras, H. Vogel

Supercritical Water Oxidation of Recalcitrant Compounds under a Hydrothermal Flame...................ccocooviinnn 582
Pablo Cabeza, M. Dolores Bermejo, M. José Cocero

Dehydration of 2,3-Butanediol to Methyl Ethyl Ketone in Sub- and Supercritical Water ....................ccooeiiininns 588
H. Vogel, A. Soler

Hydrothermal Synthesis of Metal Oxide Nanoparticles ...............ccoocooiiiiiiiiiiiiii e 599
V. I. Anikeev

REACTIVITY-SYNTHESIS

Synthesis of Some High-Molecular Weight Esters in Supercritical AICOhOIS .................cocoooiiiiiiiiiii 606
Aysegiil Dogan, E. Sultan Giray
Processing of Spin Transition Molecular Materials using Supercritical Fluids ...............cccccooooiiiie 611

Sabine Saint Martin, Nathalie Daro, Jean-Frangois Létard, Cyril Aymonier
The Suzuki-Miyaura Cross-Coupling of Chloroarenes with Arylboronic Acids in Supercritical

Carbomn DHOXIAE ..ot s 612
Ilya V. Kuchurov, Andrei A. Vasiliev, Sergei G. Zlotin
Towards Automated Self-Optimisation of Continuous Heterogeneous Catalysis in Supercritical CO,..................... 617

Andrew J. Parrott, Geoffiey R. Akien, Richard A. Bourne, Martyn Poliakoff, Derek Irvine

THERMODYNAMICS AND PHYSICO CHEMICAL PROPERTIES

Frequency Response of Microcantilevers in Supercritical COy..........ccooiviiininiiiii, 627
Erdal Uzunlar, M. Salih Kilig, B. Erdem Alaca, Hakan Urey, Can Erkey

New Peracetylated Sugar-Based Surfactants for Supercritical Carbon Dioxide..................cccooiiiiiiiiiiniiiiis 637
Fernando L. Cassio, Luciane F. de Goes, Tatiana A. Pereira, Sandro R. P. da Rocha, Reinaldo C. Bazito

Capillary Flow of Carbon Dioxide — Water EMUISIONS ................ccooiiiiiiiiiiii e 647

Brian Quinn, Pradnya Bhagwat, David Krank

The Effect of Inorganic Materials on the Behaviour of SCW in the Vicinity of the Pseudo-Spinodal

| 07 (T OO USSP UOTU PR RPRTUPTPRPRO 661
AR. Imre, G. Hdzi, A. Horvath, C. Mardaczy, V. Mazur, S. Artemenko

Volume 2

POSTERS:
HEALTH SCIENCES

Production and Stabilization of Submicron Organic Particles of Pharmaceutical Relevance by Rapid
EXPANSION PIrOCESSES .......oueiiiiiiiiiiitiiiit ettt bbbt b e e bt bt e b b e e bt eh b e bt e b e e bt e hb e b e e be e b sbe e b e nreen 667
Dennis Bolten, Michael Tiirk

Micronization of Active Pharmaceutical Ingredient using the Rapid Expansion of Supercritical

SOIUEON IMETROM. ...ttt bbbt b ekt e st e e bt et e been b e s bt e bt s bt e n b e sb e e b e sbeenbenbeenes 675
Pai-Ching Lin, Yan-Ping Chen, Muoi Tang, Sheau-Ling Ho

Tailoring Thermoresponsive Microbeads b Synthesis inSupercritical Carbon Dioxide..................ccccooiiiiiiiinins 679
E. M. Costa, T. Casimiro, M. T. Cidade, C. Lobato da Silva, A. Aguiar-Ricardo

The Impact of Supercritical Fluids Processing on Minocycline Antibacterial Activity ..............ccccccooiiiiiiiiinins 687
L. Pinheiro, A. Bettencourt, A. Duarte, K. Bettencourt, A. J. Almeida, M. Castro, L. Padrela, M. A. Rodrigues, H.
A. Matos

Purification of Taxol from Chloroform Extracts of Taxus Wallichiana on Solid Matrix by

Supercritical COy EXTraCtion............cocoiiiiiiiiiiie ettt bbbt 693
Arvind Singh Negi, G. Longo, A. Bertucco, 1. Kikic, D. Solinas, M. Calabrese, M. Quarantotto

Supercritical Antisolvent Precipitation of Piroxicam Systems: Preliminary Experiments .................cccccooininiinnnn, 703

N. De Zordi, M. Moneghini, 1. Kikic, D. Solinas



Effect of the Process Mode on the Properties of the Drug-Polymer Composite Particles Prepared by

SAS PIOCESS ...ttt e
L N. Uzun, P. Alessi, I. Kikic, N. De Zordi, M. Moneghini, D. Solinas, S. Dinger, O. Sipahigil

Separation of Ibuprofen Enantiomers by Diastereomic Salt Formation and Antisolvente Precipitation

in Supercritical Carbon DIOXIe...........c.coiiiiiiiiiii
S. Rodriguez-Rojo, A. Martin, A. L. Simplicio, A. Matias, G. Bansaghi, M. J. Cocero

Hybrid Nanoparticles (HNP) Preparation by PGSS® - A Dermatological Formulation for an

Antibacterial COMPOUI.................oooiiiiiii ettt e s e st e e et enae e s b e et e e e nbeesareeneennne s

Susana R. Marques, Ana V. M. Nunes, Maria T. B. Crespo, Isabel P. Alves, Ana Luisa Simplicio, Catarina M. M.
Duarte

MATERIALS-AEROGELS

Experimental Studies of Biopolymers in Presence of High Pressure Carbon Dioxide................ccccooovniiiiiininniins
Sulamith Frerich, Sabine Kareth, Andreas Kilzer, Marcus Petermann, Eckhard Weidner

Zircon Oxide Aerogels Prepared by the Epoxy-Route and Supercritical Drying ..............ccccociiiiiiiiiiiiis

Susanne Brandt, Barbara Milow, Lorenz Ratke

MATERIALS-INORGANIC

Preparation of Microparticles of Functional Pigments by Gas-Saturated Solutions Process Using

Supercritical Carbon dioxide and Polyethylene GLycol..................cccooiiiiiiiiiiiii s
Kyung-Tae Kwon, Go-Woon Jung, Jeong-Eun Sim, Byung-Soo Chun

Synthesis of Oxide Nano-Particles with a Continuous Hydrothermal Production Process under

Supercritical COMAItIONS .............coiiiiiiiiiii et e bbb e e b abe b b
F. Demoisson, M. Ariane, F. Bernard

Preparation of Visible-Light-Driven TiO, Photocatalyst Doped with Iron in Supercritical Carbon

L)) 11, 1 (PP PP PRP PSRRI
Esther Alonso, Héctor Ferndndez-Rodriguez, M. J. Cocero

MATERIALS-POLYMERS

Sol-Gel Biopolymer / Silica Nanocomposite in Biotechnology ...............c.cccooiiiiiiiiii e
N. Agoudjil, T. Coradin, J. Livage

Polyamide and Polypropylene Textile Dyeing using Supercritical Carbon Dioxide (s¢-COy)........cccooeviiiiiiniiinnnnn,
1. Garay, A. Pocheville, 1. Hernando, E. Fages, S. Gironés, M. Ferrandiz

Improving the Efficiency of the Supercritical Impregnation of Poly(D,L-lactide-co-glycolide) with

INAOMEERACIIL ..ot
L. I Cabezas, V. Fernandez, 1. Gracia, A. de Lucas, J. F. Rodriguez

Treatment of Fluoropolymers in Supercritical Carbon Dioxide................ccocoiiiiiiiiiiiiiii s
A. Yu. Nikolaev, E. E. Said-Galiyev, Yu. E. Vopilov, L. N. Nikitin, V. M. Bouznik, A. R. Khokhlov

New Nanoporous Polyhetroarylenes with Ultra-Low Dielectric Permittivity...............cccooooiiiiiiiis
M. Keshtov, D. Godovsky, E. Said-Galiev, A. Khokhlov

Polymerization of Polyesters in Carbon Dioxide: Study of Degradation ....................ccooeeiiiiiiiiis
R. Mazarro, L. A. Sanchez, A. de Lucas, 1. Gracia, J. F. Rodriguez

Preparation of pH Sensitive Poly(vinilydenefluoride) Porous Membranes by Grafting of Acrylic Acid

Assisted by Supercritical Carbon DIOXIAe .............cooiiiiiiiiii e
Alessandro Galia, Loredana Ferro, Vanessa Firetto, Giuseppe Filardo, Onofrio Scialdone

New Porous Materials from Natural Polymers Processed by Supercritical CO; .............ccoceiiiiiiiiiiniiiccs
Costas Tsioptsias, Costas Panayiotou

Fibroporous Polytetrafluoroethylene Modified of Gold and Silver Nanoparticles by Supercritical

Carbon Dioxide and Metal-Vapor SYNthesis ...
L. N. Nikitin, A. Y. Vasilkov, A. V. Naumkin, S. S. Abramchuk, Y. N. Bubnov, E. M. Tolstopyatov, P. N. Grakovich,
S. K. Rakhmanov

S - L Transition of PEG 35000 under Pressure of Nitrogen and Carbon Dioxide...................ccocoviiiniinninniicnn,
Zoran Mandzuka, Mojca Skerget, Zeljko Knez



NATURAL PRODUCTS

Study of Tunisian “Myrtus Communis L”: Extraction Process by Supercritical CO;..............ccooiiiiiiiiiiiicnn, 828
Aydi Abdelkarim, Abderrabba Manef, Danielle Barth, Binous Houssem
Characteristics of Hemp (Cannabis sativa L.) Seed Oil Extracted with Supercritical CO;...........ccccoovvvrciniinnnenn, 836

C. Da Porto, D. Decorti, D. Voinovich, F. Tubaro
Supercritical CO, Extraction of Oregano and Clove Buds Mixture-Synergistic Effect and Chemical

ComPOSItION Of EXEIACE .........ciiiitiiiiii ettt b et b bt b et et bbbt bt bbb ane 843
J. Ivanovic, 1. Zizovic, M. Ristic, M. Stamenic, D. Skala

Supercritical Carbon Dioxide Extraction of Hop Pellets..................cocooiiiiiiiiiiiie s 858
M. Stamenié, 1. Zizovic, R. Eggers, P. Jaeger, E. Roj , D. Skala

Seasonal Variation on the Yield of Lippia dulcis Trev. Extract Obtained by Supercritical CO;.............cccoecvrivrnnnn. 866

P. F. Oliveira, R. A. F. Machado, A. Bolzan, D. Barth

Comparative Study of Digestive Enzymes of Krill (Euphausia superba) after Supercritical Carbon

Dioxide and Organic Solvent EXtraction .............cccooouiiiiiiiiiiiii ittt sb et sb e nee e 876
Ali-Nehari Abdelkader, Byung-Soo Chun

Measurement of Stability and Astaxanthin Content of Squid Viscera Qil Extracted by Supercritical

Carbon dioxide and Organic SOIVENT ...............cocuiiiiiiiiiii bbb 887
Md. Salim Uddin, Byung-Soo Chun

A One-Pot Process for the Extraction of Fats and Essential Oil from Coriander Seeds by Supercritical

L 0 TS U U TR URORRPON 896
Houcine Mhemdi, Elisabeth Rodier, Jacques Fages, Nabil Kechaou

Supercritical Extraction of Omega-3 Rich Oil from Trout Waste ...............ccocoriiiiiiiiiiii s 906
L. Fiori, M. Solana, P. Tosi, M. Manfrini, C. Strim, G. Guella

Grape Seed Oil: Supercritical Extraction, Chemical Analysis and Fractionation ....................ccccoiiiiiii, 918
L. Fiori, M. Solana, G. Guella, C. Strim, P. Tosi

Physiological Activity of Far East Marine Animals Supercritical Fluid EXtracts..............c.cccoccooiiiiiiniiiiiics 928

O. 1. Pokrovskiy, O. O. Parenago, S. A. Glazunova, A. L. Drozdov, O. F. Gordeeva, V. I. Yusupov, F. D.
Lepeshkin, 1. V. Kuvykin, V. N. Bagratashvili

Mass Transfer Modeling of Rosemary Oil Extraction with Supercritical Carbon Dioxide ..................cocociniiis 936
O. Bensebia, B. Bensebia, A. Dahmani, D. Barth
Supercritical CO, Extraction of Oil from Microalgae for Biofuel Application...................ccocoviiniiiiinn, 940

C. Crampon, O. Boutin, C. Nikitine, K. Ouerd, E. Badens
Optimizing Yield and Durability of Functional Components from Broccoli Sprouts by Extraction with

SUPETCIITICAL €Oyt h et b e h e et e b e e b e e bt e st e ke e R b e eb £ e et e b e e m b e ebe e bt ebeenbesbeesbeabeenresbeenes 948
K. Ashurst, N. Igl-Schmid, J. Schulmeyr
Supercritical CO, as Solvent for Extraction of Fungal Metabolites...................cccoccociiiiiiii, 950

Tanja Boti¢, Marjetka Kralj Kuncic, Nina Gunde Cimerman, Kristina Sepcié, Zeljko Knez
Comparison of Essential Oils Compositions of Ledum Palustre Obtained by Supercritical Carbon

Dioxide Extraction and Hydrodistillation Methods .................ccocooiiiiiiiiiiiii e 959
T. GretsuSnikova, A. Orav, M. Koel

Desorption of Buriti Oil (Mauritia Flexuosa, Mart.) from y—Alumina using Supercritical CO,..............cccccorirnnnne 960
M. A. E. Cunha, N. T. Machado, M. E. Aravjo, L. F. Franca

Vegetable Oil Productivity of a Supercritical Fluid Extraction Plant........................ooi s 965
José Manuel del Valle, Gonzalo Nuriez

Effect of Pressure and Temperature on Liquid Oleoresin Capsicum Extraction ...................ccocooninininiiiiinnnns 966

M. P. Fernandez-Ronco, 1. Gracia, C. Ortega-Noblejas, A. de Lucas, J. F. Rodriguez
Supercritical Fluid Extraction of St. John’s Wort (Hypericum perforatum L.) and Marigold

[(O L a[o 01PN ] 1 (T a1 30 ) T SO SUORSSRPRTPN 975
D. Cossuta, B. Baffi, A. Mészaros, K. Kiss, J. Fekete, T. Keve, B. Simandi
Functional Properties of Supercritical Extract from Ylang-Ylang (Cananga odorata) Peel Fruit.................c.coc.... 977

Carolina L. C. Albuquerque, Diego T. Santos, Eliane G. Fabri, M. Angela A. Meireles

Antimicrobial Properties and Structure of Ag- and Cu-Chitosan Nanocomposites Synthesized in

Supercritical Carbon DIOXIAE ............ccuiiiiiiiiiiii et bbb bbb e bbb e bt nes 985
Ernest Said-Galiev, Arif Gamzazade, Marat Gallyamov, Timofei Grigoriev, Alexei Khokhlov, Natali Bakuleva,
Irina Lyutova , Viadimir Volkov , Eleonora Shtykova, Cyril Dembo

Supercritical Fluid Extraction of Lemon Verbena (Aloysia triphylla): Kinetics, Scale-up and Chemical

COMPOSTLION ...ttt h e et b e e b e e bt e et b e e R b e e he e e e e R e e bt eh e e bt e R e e b e eh e e nEeeb e e b e eheeneeabeenbesneenenrean 991
Juliana M. Prado, M. Angela A. Meireles
Measurement of Buriti Oil (Mauritia Flexuosa, Mart.) Solubility in Supercritical Carbon Dioxide........................ 1003

M. A. E. Cunha, N. T. Machado, M. E. Aravjo, L. F. Franga



OTHER APPLICATIONS

Remediation of Soils Contaminated with Pesticides: A ReVIEW.............cccccviiiiiiiiii e 1010
Teresa Castelo-Grande, Paulo A. Augusto, Paulo Monteiro, Angel M. Estevez, Domingos Barbosa

Feasibility Study of Landfill Leachate Treatment by Hydrothermal Oxidation...................c.ccocoiiiniiniiiinicee 1022
V. Vadillo, M. B. Garcia-Jarana, J. Sanchez-Oneto, J. R. Portela, E. J. Martinez de la Ossa

Separation of Free Fatty Acids using Supercritical Fluid Chromatography ..., 1031
Petra Kotnik, Mojca Skerget, Zeljko Knez

A World of Supercritical Fluid Instrumentation and Application ...............ccccccooiiiiiiiine 1037

Anand Srivastava

REACTIVITY-ENERGY

Green Integrated Continuous Process for Biodiesel Production ...................ccocoiiiiii, 1040
Alexandre Paiva, Rita Rodrigues, Pedro Simdes, Susana Barreiros

Fatty Ethyl Esters Production from Soybean Qil in Continuous Mode with Supercritical Ethanol and

Propane as COSOIVENL ...............oiiiiiiiiiiiiiii ettt bt bbb e s bt e et b e e e s bt bbb e e nb e neene s 1048
W. Linhares, V. Delmondes, A. Alles Jesus, M. Fortuny, A. F. Santos, L. S. Freitas, A. L. D. Ramos, S. M. Egues, C.
Dariva

REACTIVITY-SUPERCRITICAL WATER

Hydrothermal Degradation of Glycerol by Electrolysis in Subcritical Water..................cccccooiiiniiiinin 1055
Asli Yuksel, Mitsuru Sasaki, Motonobu Goto
Doping of Corundum with Cerium During Synthesis in Water Fluid ..................cccoooiiiiiie 1065

A. V. Maryashkin, Y. D. Ivakin, M. N. Danchevskaya, G. P. Muravieva
On-Line Analysis of Hydrogen Peroxide via RAMAN Spectroscopy - Application to The Direct

Synthesis of H;O,: Decomposition ReacCtion...............c.ocooiiiiiiiiiiiiii e 1075
Teresa Moreno, Juan Garcia Serna, Cristian M. Piqueras, Maria José Cocero
Hydration of Alkynes in Sub-Critical Water...............ccooiiiiiiiiic e 1081

Serkan Koldas, E. Sultan Giray

REACTIVITY-SYNTHESIS

Process Design for Vegetable Fat Hydrogenation in SCF: Reactor Operation, Co-Solvent and Safety................... 1082
M. J. Mayorga, D. Cuevas, A. D. Bojarski, F. Recasens

Catalytic Hydrogenation in Modified Dense COy .............cooiiiriiiiiiiiiiiiiieeeee et 1091
A. Santana, A. Huguet, B. Pina, F. Recasens, M. A. Larrayoz

Kinetics of the Enzymatic Hydrolysis of Hake Oil in Supercritical CO; .............ccccooiiiiiiiiiiiee 1097
Nuria Rubio-Rodriguez, Kristina Rochovd, Helena Sovovd, Sagrario Beltran

Oxidative Degradation of CFRP with NO, in sc CO, for Chemical Recycling...............c.cooeniiiiniiniininiinieee 1099

Naohisa Yanagihara, Kazuhiro Nakazato, Kaname Mori

Rh Catalyzed Hydroformylation of High Molecular Weight Olefins in CO, Expanded Liquid

POLYIMETS ...ttt h et bt ekt e bt e bt et ekt e R b e e b £ et e k£ oAb e ARt oA e e b e oAb e eE £ e R e ekt e R b e Rt e st e ke Re e b e b e e nenre s 1109
Alessandro Galia, Loredana Ferro, Vanessa Firetto, Giuseppe Filardo, Onofrio Scialdone

Transformations of Monoterpene Epoxides in Supercritical Solvents................ccccccoovviniiiiiie 1113
K. Volcho, I Il'ina, N. Salakhutdinov, V. Anikeev

Asymmetric Epoxidation Catalyzed By Mn(I1I)-Fluorous Binaphthyl Schiff Base Complexes.................c.ccccvennne. 1115

Ozlem Erdem, Bilgehan Guzel

THERMODYNAMIQUE AND PHYSICO-CHEMICAL PROPERTIES

A Comparison between Models Based on Cubic Equations of State and Density-Based Models for
Describing the Solubility of Solutes in CO; ............ccoiiiiiiiiiii e 1116
Michael Tiirk, Marlene Crone, Thomas Kraska



High Pressure Phase Behavior for the Binary Mixture of Valeronitrile, Capronitrile and Lauronitrile
in Supercritical Carbon Dioxide at Temperatures from (313.2 to 393.2) K and Pressures from (3.9 to

25.7) MIPQ......oiie R R R R R R R R et h R r e r ettt 1124
Yoon-Seok Jang, Sung-Hyun Kim, Hun-Soo Byun
High Pressure Phase Equilibria of Binary System CO,-Oleoresin Capsicum ...............ccceviiiiiinininiinicnes 1134

M. P. Fernandez-Ronco, I. Gracia, A. de Lucas, J. F. Rodriguez
A Phase Equilibria Study of Sunflower Oil Transesterification using Supercritical Alcohols with

Carbon DioXide as COSOIVENT.............c.ooiiiiiiiiii ittt e st e st e e teese e e beesreeesbeessbeesbeeerteesaneanbeesneeesreens 1141
A. Santana, F. Recasens, E. Ramirez, M. A. Larrayoz
High Pressure Phase Behavior of CO, and Polydimethylsiloxanes ..................ccocooiiiiiiiiniiiiieeeee 1150

Stefanie Lang, Marta Pérez, Sabine Kareth, Eckhard Weidner

Experimental Study of High Pressure Fluid Phase Equilibria of Ternary Systems Involving

Sulfathiazole, Light Organic Solvent and Carbon Dioxide ...............ccooiiiiiiiiiiiii e 1158
Y. Masmoudi, F. Azar, E. Badens

Solubility and Diffusivity of Supercritical CO, in Bioresorbable Polymers: Measurements,

Calculations and Potential Applications in Polymer Foaming.................c.ccocoiiiiiiiiiii e 1168
Elena Aionicesei, Mojca Skerget, Zeljko Knez

Gravimetric Analyser for Selective Sorption Measurement of Multi-Component Gas or Supercritical

Mixtures in Fluidised-Bed or Liquid SOIrDENtS. .............cocoiiiiiiiiiiiiicc et 1178
Tobias Fieback, Frieder Dreisbach

Influence of Injection Pressures up to 100 MPa and Vessel Pressures above the Critical Point on the

Particle Formation in a Supercritical Antisolvent Process...............cccccoooiiiiiiiiiiiii e 1179
M. Rossmann, M. Pemsel, A. Braeuer, S. Dowy, A. Leipertz, E. Schluecker

An Optical Technique to Gain Information on Mixing, Nucleation, and Phase Behaviour .....................c.oceenn 1185
S. Dowy, A. Braeuer, M. Rossmann, E. Schluecker, A. Leipertz

Kinetic Resolution of 4-Phenyl-2-Azetidinone in Supercritical Carbon Dioxide................cooooin 1191
Margita Utczas, Edit Székely, Gabor Tasnadi, Eva Monek, Laszlé Vida, Eniké Forro, Ferenc Fiilop, Béla Simdndi

Mathematical Modeling of the Rapid Expansion of Supercritical FIuid...............ccocooiiiiiiniiinee 1192
V. I. Anikeev, D. A. Stepanov, A. Yermakova

Solubility of High Molecular Mass Methyl Esters in Supercritical Ethane .................c.ccocociiiiiie 1194
C. E. Schwarz, M. L. Hahn, J. H. Knoetze

Comparison of the Phase Behaviour of High Molecular Mass Alcohols in Various Supercritical Fluids................ 1204

C. E. Schwarz, J. H. Knoetze

Charaterization, Dissolution of TBP-Organic Acids Complexes and their Extractions using
Supercritical Carbon Dioxide--Recovery of Organic AcCdS ............ccccooiiiiiiiiiiiiiii e 1214
Joanna Shaofen Wang, KongHwa Chiu

Measurements of the High-Pressure Phase Equilibria for the System Carbon Dioxide — Limonene by

Means of a Double-Chamber Recirculation APparatus ..............ococveiiiiiiiiii 1215
C. Capparucci, F. Gironi, M. Maschietti
Experimental Setup for Measuring the Thermal Conductivity of Pressurized Solutions.....................ccccerininnnnnn. 1223

Stefanie Lang, Andreas Kilzer, Sabine Kareth, Eckhard Weidner

Author Index





