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IEC 0 [902162]:  Reactions in Lewis acidic zinc based ionic liquids
Thomas J Bell1, Andrew P. Abbott1, Sandeep Handa1, and Barry Stoddart2. (1) Department of Chemistry, University of Leicester, University Road, Leicester LE1 7RH, United Kingdom, tb28@le.ac.uk, (2) P&G Technical Centres, Proctor and Gamble 

Abstract
The majority of Lewis acidic based ionic liquids so far reported have been formed by treatment of imidazolium halide salts with Lewis acids normally based on aluminium. This paper reports on the development of Lewis acidic based ionic liquid using a substituted quaternary ammonium salt, choline chloride and a Lewis acid, zinc chloride. Choline chloride (ChCl) is a non-toxic, biodegradable compound produced on the megatonne scale as a chicken feed additive. The combination with zinc chloride and ChCl in a 2:1 molar ratio has been reported as being a useful catalyst for a variety of common organic reactions such as Diels-Alder, Fischer Indole and more recently in the acylation of simple sugars and cellulose. In this paper the activity, selectivity and recycling of the ionic liquid are discussed for each of the above reactions. 


IEC 0 [922534]:  Extraction of an oxidative enzyme from waste material using room temperature ionic liquids
Abdoulaye Fall and Adrienne T. Cooper, Civil and Environmental Engineering Department, Temple University, 1947 N. 12th St., Philadelphia, PA 19122, Fax: 215-204-4696, acooper@temple.edu 

Abstract
The use of waste material as an enzyme source is attractive with respect to the development of combined extraction-catalysis systems using ionic solvents. These systems have the potential to be cost effective and environmentally friendly. We studied the activity and stability of horseradish peroxidase (HRP) when extracted from waste horseradish using different ionic liquids including water immiscible [oMIM][PF6] and water miscible [4-MBP][BF4], [(eMIM)] [MeSO4] [eMIM][EtSO4] and [(oMIM)][Cl]. The water content of the solvent systems ranged from water-free to 25% water by volume in buffer (pH 7.4). Control solvents consisted of aqueous buffer, dioxane and tert-butanol. The extracted peroxidase enzyme exhibited high activity and stability in halogenated ionic solvents [(oMIM)][Cl] and [4-MBP][BF4]. The sulfate-based ionic liquids exhibited low activity suggesting enzyme deactivation via sulfide ion inhibition or some other mechanism. The loss of activity resulting from the action of the ionic liquids is partially reversible via aqueous buffer dilution. 





IEC 0 [924367]:  Grignard reactions in imidazolium ionic liquids
Scott T Handy, Department of Chemistry, Middle Tennessee State University, Box 68, Murfreesboro, TN 37132, Fax: 615-898-5182, shandy@mtsu.edu 

Abstract
Room temperature ionic liquids (RTILs) have gained a great deal of attention as interesting and potentially green solvents for a variety of applications, including organic synthesis. Indeed, virtually every type of reaction imaginable has been conducted in RTILs, with one major exception – alkali metal organometallic reagents. As part of an effort directed at the preparation of more base-stable imidazolium-based RTILs, we have discovered that 2-isopropyl substituted compounds are not only base-stable, but can also be used as recyclable solvents for Grignard and organolithium additions to carbonyl compounds. These results and their implications in synthesis will be discussed. 


IEC 0 [926062]:  Application of ionic liquids for permanent silica surface modification in capillary electrophoresis
Mihkel Koel, Maria Borissova, and Mihkel Kaljurand, Institute of Chemistry, Tallinn University of Technology, Akadeemia tee 15, Tallinn 12618, Estonia, vmihkel@chemnet.ee 

Abstract
The immobilization of Room Temperature Ionic Liquids on the solid materials as surface coating successfully are employed in capillary electrophoresis. The modified capillary has remarkable benefits: the analyte – silica wall interactions are significantly decreased and the direction of electroosmotic flow can be manipulated by appropriate modifying reagent. Moreover, EOF in coated capillary is more stable and allows higher reproducibility in separation. In the present study imidazole-based ionic liquid has been permanently bounded to capillary wall. The coated capillaries examined for the use with aqueous as well as with non-aqueous electrolytes. The effectiveness of the coating has been investigated by separation of the mixture of phenolic compounds in non-aqueous media and organic acids in aqueous media. Ionic liquids also have been used as components of running electrolyte. The reproducibility of coated capillary in terms of migration time of neutral marker has been evaluated for run-to-run and for day-to-day runs. 


IEC 0 [928858]:  Ionic liquid mediated metal-ligand complexation
C. Corey Hines, W. Matthew Reichert, Scott T. Griffin, and Robin D. Rogers, Department of Chemistry and Center for Green Manufacturing, The University of Alabama, Tuscaloosa, AL 35487, cchines@bama.ua.edu 

Abstract
The reduction of volatile organic solvents with non-toxic and non-flammable media is imperative. The unique ability to tune the physical and solvent properties of ionic liquids based on the cation and anion chosen is of great interest in the area of crystallizations. The interaction between the IL, metal, and ligand can influence the resulting crystal structures, producing a structure similar to those from traditional solvents or completely new crystal structures. This inherent property of ionic liquids presents an allotment of unknown affects to crystal growth and structure, which can only be probed through experimentation. The effects of close interactions between metals and ligands will be determined for a subset of crystal structures grown in ionic liquids. It is our goal, through experimentation, to better understand the presently little known effects of these solvents on crystal growth. 


IEC 0 [929069]:  Henry's law constants for methane and ethane series of hydrofluorocarbons in 1-n-butyl-3-methylimidazolium hexafluorophosphate
Mark B Shiflett, Central Research and Development, DuPont, Experimental Station, Wilmington, DE 19880, Fax: 302-695-4414, mark.b.shiflett@usa.dupont.com, and A Yokozeki, Fluoroproducts Laboratory, DuPont 

Abstract
The gaseous solubility of methane (CH4-nFn, n = 0 - 4) and ethane (C2H6-nFn, n = 1 - 5) series of hydrofluorocarbons (HFCs) in the room temperature ionic liquid (RTIL), 1-n-butyl-3-methlyimidazolium hexafluorophosphate ([bmim][PF6]), has been measured using a gravimetric microbalance over a temperature range from 283 to 348 K and for pressures up to about 2 MPa. The derived Henry's law constant (H) for the methane series increased: CH2F2 < CH3F < CF3H < CH4 < CF4, while H for the ethane series increased: CHF2CHF2 < CH2FCF3 < CHF2CH3 < CH2FCH3 < CHF2CF3 < CF3CH3. It has been found that H correlates well with the HFC critical temperature ( ): . A theoretical reasoning for such correlation will be given, and a similar correlation of H for other various gases in RTIL is also compared. Then, a correct interpretation for the relationship between H and gaseous ("high or low") solubility in solvents will be discussed. The observed order in H among HFCs in RTIL might be explained by the magnitude of HFC's polarity, with a possible strong ion-dipole interaction. However, it has been found that no obvious correlation between the HFC polarity and the observed H exists. Another unique property of HFCs is that they have strong hydrogen-bonding capability, which is clearly seen through the deviation from a general correlation between the normal boiling point and molar mass. The present observed order of H among HFCs is well correlated with the strength of the HFC hydrogen bonding. 


IEC 0 [932646]:  Accelerated cationic ring opening polymerization of 2-ethyl-2-oxazoline in ionic liquids under microwave irradiation
Carlos Guerrero-Sanchez, Richard Hoogenboom, and Ulrich S. Schubert, Laboratory of Macromolecular Chemistry and Nanoscience, Eindhoven University of Technology, P.O. Box 513, 5600 MB Eindhoven, Netherlands, Fax: +31 40 247 4186, c.a.guerrero.sanchez@tue.nl 

Abstract
The cationic ring opening polymerization of 2-ethyl-2-oxazoline performed in different ionic liquids (reaction medium) and under microwave irradiation was investigated. Results showed that the polymerization can be carried out in a very short reaction time (~1 min. at 140 °C). Moreover, a convenient and “environmentally friendly” methodology to facilitate the recovery of the polymer from the reaction medium was developed based on the solubility of the polymer and the used ionic liquids in water. In this way the recovered ionic liquid can be reused to conduct new polymerization reactions. 


IEC 0 [933949]:  Using ionic liquids to improve Novozym 435-catalayzed regioselective acylation of 1––D–arabinofuranosylcytosine
Xiao-feng Li, Min-hua Zong, and Ru-de Yang, College of Biological Sciences and Biotechnology, South China University of Technology, 1 Wushan Street, Guangzhou 510640, China, Fax: +86-20-2223-6669, lxfbio317@126.com, btmhzong@scut.edu.cn 

Abstract
Seven ionic liquids (ILs) were tested for their potential in Novozym 435-catalyzed regioselective acylation of 1--D-arabinofuranosylcytosine with vinyl propionate. The results demonstrate that BMIMPF6/THF co-solvent can markedly boost the reaction rate and substrate conversion. To better understand the reaction performed in IL-containing systems, various influential variables were examined. The optimal IL concentration, initial water activity, enzyme dosage, molar ratio of 1--D-arabinofuranosylcytosine to vinyl propionate, and reaction temperature were found to be 10% (v/v), 0.07, 500U/ml, 1:15, and 60°C, respectively, under which the initial reaction rate, maximum substrate conversion and regioselectivity were 96.0mM/h, 96.0% and 99%, which are much higher than those achieved in typical organic solvents. It was also observed that the lipase exhibited higher stability in 10% (v/v) BMIMPF6/THF mixture than in other solvents assayed. This study represents the first attempt to prepare 5′-O-monoester of 1--D-arabinofuranosylcytosine via enzymatic acylation in IL-containing systems. 


IEC 0 [941253]:  Corrosion behavior of metals and alloys in Ionic Liquid, the 1-butyl-3-methyl-imidazolium bis-(trifluoromethanesulfonyl)-imide
Ilaria Perissi1, Stefano Caporali1, Ugo Bardi2, Alessandro Lavacchi1, and Alexander Tolstoguzov1. (1) Chemistry Department, University of Firenze, via della Lastruccia 3, Sesto Fiorentino 50019, Italy, Fax: 039-055-4573120, ilaria.perissi@unifi.it, stefano.caporali@unifi.it, (2) Dipartimento di Chimica, Universita' di Firenze 

Abstract
This work reports the results of the characterization of the corrosion phenomena occurring in the 1-butyl-3-methyl-imidazolium bis-(trifluoromethanesulfonyl)-imide ([C4mim][Tf2N]). Several of the most common metals and alloys used in thermal and chemical plants have been considered (Copper, Nickel, Brass, AISI 1018, Inconel). The corrosion behavior has been investigated both by electrochemical and gravimetric techniques. Room temperature potentiodynamic curves have been acquired in order to determine the active/passive behavior. The corrosion rates have been determined by extrapolation from Tafel plots and by polarization resistance measurements. Gravimetric measurements have also been performed after the immersion tests carried out for time up to 1000 h in the range of temperature between 150°C up to 325 °C. The morphology of the samples subjected to the tests has been investigated by Scanning Electron Microscopy, showing the occurrence of both uniform and localized corrosion phenomena. The test solution also showed a dramatic coloration change possibly due to the thermal decomposition of the Ionic Liquid. After the immersion tests some of the samples exhibited the formation of a dark brown layer at the surface. The composition of such layer has been investigated by Secondary Ion Mass Spectrometry and X-ray Photoelectron Spectroscopy. Compositional surface analysis data provide that such layer is due to both the oxidation of the metal and the thermal decomposition of the IL. 


IEC 0 [942746]:  Solution Chemistry of Cm(III) and Eu(III) in Ionic Liquids
Silvia Stumpf1, Isabelle Billard1, and Petra J. Panak2. (1) Chimie Nucléaire, Institut de Recherches Subatomiques (IReS), B. P. 28, 67037 Strasbourg Cedex 2, France, Fax: 0033-388-106431, silvia.stumpf@ires.in2p3.fr, (2) Institute for Nuclear Waste Management, Forschungszentrum Karlsruhe 

Abstract
In view of application of Ionic Liquids (IL) for extraction purpose only a very limited number has been studied yet. The extraction mechanism using ILs is totally different from what occurs in usual organic phases but there is a necessary yet missing fundamental understanding of the solution chemistry. The objective of the presented work is to understand classical solution reactions in ILs compared to the aqueous case. TRLFS is used to clarify the influence of Cu(II) on the fluorescence emission of Eu(III) and Cm(III) comparatively in BumimTf2N and in water. 

Two species are found for each cation in BumimTf2N. Lifetime measurements of the Eu(III) and Cm(III) fluorescence (Fig.1) indicate that the first species corresponds to the metal ion solvated in the IL with one H2O molecule in the first coordination sphere while the second one is complexed by the IL alone. 




Fig. 1 Fluorescence Emission Spectrum and Lifetimes of Eu(III) and Cm(III) in BumimTf2N 

  

While the fluorescence emission of Eu(III) in BumimTf2N is quenched by Cu(II) this is not the case for Cm(III). Solvation chemistry of Eu(III) and Cm(III) is comparable but not solution chemistry. According to two different Eu(III) species in BumimTf2N two quenching constants could be calculated for this system (kSV1=2.7e6M-1s-1; kSV2=1.54e6M-1s-1). Investigations of the same quenching reaction in water result in a value of kSV=1.2e4M-1s-1. Comparison of the calculated constants show that the interaction of Eu(III) and Cu(II) is accelerated in BumimTf2N even though this is the solvent with the higher viscosity. The accelerated quenching reaction in IL can be a result of the Eu(III) solvation by BumimTf2N. 

A value of 1.27e4M-1s-1 was determined for the interaction of Cm(III) and Cu(II) in water. The investigations show that solvation chemistry has a great influence on solution chemistry and finally reactivity of lanthanides and actinides in ILs. 


IEC 0 [942762]:  Close the gap. Synthesis of highly unsymmetrical ionic liquids
Nikolai V. Ignat'ev1, Urs Welz-Biermann1, Andriy I. Kucheryna2, and Helge Willner2. (1) Life Science & Analytics, Merck KGaA, Frankfurterstrasse, 250, Darmstadt 64293, Germany, Fax: +49-203-3792231, nikolai.ignatiev@merck.de, (2) Inorganic Chemistry, Bergische University Wuppertal 

Abstract
The standard method for the preparation of ionic liquids with alkysulfate- or alkanesulfonate-anions is based on the alkylation of organic compounds (amines, phosphines or heterocyclic bases) with dialkyl esters of sulfuric acid or alkyl esters of alkanesulfonic acids. By this procedure the alkyl group is transferred from the ester to organic base, that leads to the formation of the cation bearing of the alkyl group coming from the alkylating reagent. 

         Recently we developed the method [1] which gives the possibility to vary all alkyl groups in ionic liquids independently from the structure of alkylating reagents, for example: 

         [image: image3]
            The similar procedure was applied to the synthesis of ionic liquids with alkansulfonate or tosylate anions [2]: 

  

         [image: image4]        

This method can also be used to purify ionic liquids by removal of halide impurities. 

  

References. 
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IEC 0 [942933]:  Hofmeister series and individual ion contribution of ionic liquids to the enzyme activity and enantioselectivity
Hua Zhao, Sophia Campbell, Lee Jackson, Olarongbe Olubajo, and Zhiyan Song, Chemistry Program, Savannah State University, Savannah, GA 31404 

Abstract
Hofmeister series is a list of ions in an order of their abilities in stabilizing proteins based on their kosmotropicity. It has been well established that kosmotropic anions and chaotropic cations stabilize proteins, while chaotropic anions and kosmotropic cations destabilize them. Many studies also concluded that the same principle is applicable to the enzyme stabilization in aqueous solutions. 

Hydrophilic ionic liquids dissociate into individual ions in aqueous environment. Therefore, the effect of ionic liquids on the enzyme activity and stability can be correlated to the individual contributions from cations and anions. This hypothesis was examined and supported by our data on the protease activity, stability and enantioselectivity in aqueous solutions of ionic liquids with varying degrees of kosmotropicity of cations and anions. Our preliminary finding indicated that Hofmeister series could be an empirical guideline for choosing ionic liquids for enzymatic reactions in aqueous solutions. 


IEC 0 [945079]:  CO2 sorption of poly(ionic liquid)s
Jianbing Tang1, Weilin Sun2, Maciej Radosz3, and Youqing Shen3. (1) Soft Materials Laboratory, Department of Chemical and Petroleum Engineering, University of Wyoming, Laramie, WY 82071, Fax: 307-766-6777, jianbin@uwyo.edu, (2) Department of Polymer Materials and Engineering, Zhejiang University, (3) Department of Chemical and Petroleum Engineering, University of Wyoming, 1000 E. University Ave., Laramie, WY 82071, Fax: 307-766-6777, sheny@uwyo.edu 

Abstract
Poly(ionic liquid)s, the polymers made from ionic liquid monomers, have higher CO2 sorption capacity than room temperature ionic liquids. The anion , cation , backbone, and substituent of poly(ionic liquid) affect their CO2 sorption, and the effects are different from ionic liquids. The polymers with highly polar cation and anion, styrene backbone, short substituent have high CO2 sorption capacity. For example, P[VBTMA][BF4] and P[VBTMA][PF6] have the highest CO2 sorption capacity. 


IEC 0 [945113]:  Poly(ionic liquid)s as microwave absorption materials
Jianbing Tang1, Weilin Sun2, Maciej Radosz3, and Youqing Shen3. (1) Soft Materials Laboratory, Department of Chemical and Petroleum Engineering, University of Wyoming, Laramie, WY 82071, Fax: 307-766-6777, jianbin@uwyo.edu, (2) Department of Polymer Materials and Engineering, Zhejiang University, (3) Department of Chemical and Petroleum Engineering, University of Wyoming, 1000 E. University Ave., Laramie, WY 82071, Fax: 307-766-6777, sheny@uwyo.edu 

Abstract
Poly(ionic liquid)s have high dielectric constants and dielectric losses. The dielectric constant and dielectric loss increase with increasing the polarity of poly(ionic liquid). They show a weak dependence on frequency. Tailoring the ions can further introduce the magnetic properties to the poly(ionic liquid). 


IEC 0 [945702]:  Functional ionic compounds for asymmetric catalysis and separation; application on the synthesis of nanostructured silica bearing ionic substructures
Peter Hesemann1, Benoît Gadenne1, Joël JE. Moreau1, Ali Ouadi2, Isabelle Billard2, Clotilde Gaillard2, and Gilles Moutiers3. (1) Architectures moléculaires et matériaux nanostructurés, Ecole Nationale Supérieure de Chimie, 8 rue de l'Ecole Normale, 34296 Montpellier cedex 5, France, Fax: +33-4.67.14.72.12, peter.hesemann@enscm.fr, (2) Chimie Nucléaire, Institut de Recherches Subatomiques (IReS), BP28, 67037 Strasbourg Cedex 2, France, (3) Department of physical chemistry, CEA, DEN/DPC/SCP, 91191 Gif-sur-Yvette, France 

Abstract
We studied task-specific ionic liquids bearing metal complexing substructures for asymmetric catalysis and liquid-liquid extraction. Camphor- and BINOL functionalized ionic compounds are efficient ligands in homogeneous asymmetric catalysis. The ionic substructure allows an appropriate tuning of the solubility in order to ensure recycling of the chiral ionic auxiliary. The re-used ionic ligands showed similar catalytic properties in each reaction cycle. Ionic 2-hydroxybenzylamines were used in the liquid-liquid extraction of americium(III). The water immiscible functional ionic liquids served as both extracting agent and reception phase for the Am(III) species. Distribution coefficients up to 40 were observed depending on the extraction conditions. 

A second research axis concerns the incorporation of functional ionic species in nanostructured silica via a template directed hydrolysis-polycondensation. This technique resulted in an increased regularity of the obtained functionalized silica materials and offers a new access to supported ionic liquid phases with defined architectures on a nanometric scale.


IEC 0 [946006]:  Acidic ionic liquids
Paul A. Fylstra1, Wesley A. Henderson1, Hugh C. De Long2, and Paul C. Trulove1. (1) Department of Chemistry, United States Naval Academy, 572 M Holloway Rd Stop 9B, Annapolis, MD 21402, m062118@usna.edu, (2) Directorate of Chemistry and Life Sciences, Air Force Office of Scientific Research 

Abstract
Ionic liquids with acidic properties have been examined for use as solvents for biomaterials and as potential electrolytes for fuel cells. Recent work indicates that proteins and biopolymers such as silk and cellulose require hydrogen bonding for solvation in ionic liquids. In the present study, we have synthesized ionic liquids with imidazolium, guanidinium or ammonium cations containing acidic protons. These salts have simple anions such as Cl-, NO3-, HSO4-, and H2PO4-. We will discuss the characterization of the thermal and structural properties of these new ionic liquids using DSC, TGA, NMR, MS and Raman spectroscopy. In addition, we will present investigations of the relative acidities of these ionic liquids using spectroscopic probes. 


IEC 0 [946122]:  Ionic liquids: the next generation of sweeteners
Whitney Hough1, Tim Wilson1, Marcin Smiglak2, Juliusz Pernak3, Scott K. Spear4, James H. Davis Jr.5, and Robin D. Rogers6. (1) Department of Chemistry, University of Alabama, Tuscaloosa, AL 35487, hough001@bama.ua.edu, (2) Department of Chemistry and Center for Green Manufacturing, University of Alabama, (3) Poznan University of Technology, (4) Alabama Institute for Manufacturing Excellence, The University of Alabama, (5) Department of Chemistry, University of South Alabama, (6) Department of Chemistry and Center for Green Manufacturing, The University of Alabama 

Abstract
Ionic liquids demonstrate interesting physical and chemical properties. A typical synthesis of an ionic liquid takes place through the pairing of organic cations with organic or inorganic anions. By the selection of appropriate cations, with anti-fungal properties, and anions, with sweetener properties, a new family of ionic liquids can be achieved. An example of this type of ionic liquid would be benzalkonium saccharinate [BA][Sac], where benzalkonium is the anti-fungal cation and saccharinate is the sweetener anion. The synthesis of these new ionic liquids is straightforward, fast, and inexpensive to produce. In this presentation, we will present the synthesis and characterization of representative ILs and toxicity as a function of structural variations of the ions. 


IEC 0 [946583]:  Combustible lonic liquids by design: Destroying another ionic liquid myth
Marcin Smiglak1, W. Matthew Reichert2, John D. Holbrey2, John S. Wilkes3, Luyi Sun4, Joseph S. Thrasher5, and Robin D. Rogers2. (1) Department of Chemistry and Center for Green Manufacturing, University of Alabama, Tuscaloosa, AL 35487, smigl001@bama.ua.edu, (2) Department of Chemistry and Center for Green Manufacturing, The University of Alabama, (3) Department of Chemistry, United States Air Force Academy, (4) Department of Chemistry, The University of Alabama, (5) Department of Chemistry, The Univeristy of Alabama 

Abstract
Non-flammability of ionic liquids (ILs) is being highlighted often as a safety advantage over volatile organic compounds (VOCs), but the fact that the ILs are not flammable themselves does not mean that it is safe to use them near fire and/or a heat source. As our investigations demonstrate, a large group of ILs (including protonated imidazolium, C-nitro-substituted protonated imidazolium, C-nitro-substituted azolate ILs, and commercially available Cyphos IL 101), are easily combustible, due to the nature of their decomposition products and/or positive heats of formation. Here we present our initial experimental data (flame tests, TGA, DSC, and ARC analysis) which affords a more clear understanding of the factors involved in controlling the combustibility of ILs. 

IEC 0 [946596]:  Ionic liquids via reaction of the zwitterion 1,3-dimethylimidazolium-2-carboxylate with protic acids
Marcin Smiglak1, W. Matthew Reichert2, Scott T. Griffin2, John D. Holbrey2, Robin D. Rogers2, Kostyantyn Kirichenko3, Dazhi Zhang3, and Alan R. Katritzky3. (1) Department of Chemistry and Center for Green Manufacturing, University of Alabama, Tuscaloosa, AL 35487, smigl001@bama.ua.edu, (2) Department of Chemistry and Center for Green Manufacturing, The University of Alabama, (3) Department of Chemistry, Center for Heterocyclic Compounds, University of Florida 

Abstract
New, halide free syntheses of ionic liquids (ILs) or IL precursors, by the reaction of 1,3-dimethylimidazolium-2-carboxylate with different acids has been investigated. By utilization of established synthetic protocols, new, fast, time- and cost-efficient formation of 1,3-dialkylimidazolium salts, from 1-alkylimidazoles, dimethyl carbonate, and protic acids in the presence of polar aprotic solvents can be obtained. Moreover, interesting behavior of the zwitterionic 1,3-dialkylimidazolium-2-carboxylate reacted with weaker acids, was noted, leading to the formation of two isomeric products: 2- or 4-hydroxycarbonyl-1,3-dialkylimidazolium salts, which, under specific conditions can undergo decarboxylation reactions. Here we present our experimental approaches to developing synthetic protocols which allow the formation of variety of ionic liquids via halide-free routes. 


IEC 0 [946616]:  Polyethylene Glycol-Grafted Poly(ionic liquid) Membranes for CO2 Separation from Methane and from Nitrogen
Xudong Hu1, Jianbing Tang2, Andre Blasig3, Youqing Shen1, and Maciej Radosz1. (1) Department of Chemical and Petroleum Engineering, University of Wyoming, 1000 E. University Ave., Laramie, WY 82071, Fax: 307-766-6777, huxudong@uwyo.edu, (2) Soft Materials Laboratory, Department of Chemical and Petroleum Engineering, University of Wyoming, (3) Chemical and Petroleum Engineering, University of Wyoming 

Abstract
ABSTRACT Polyethylene glycol (PEG) is grafted onto ionic polymers, poly[p-vinylbenzyltrimethylammonium tetrafluoroborate] (P[VBTMA][BF4]) and poly[2-(methylacryloyloxy)ethyl-trimethylammoniumtetrafluoroborate] (P[MATMA][BF4]). Membranes made of P[VBTMA][BF4]-g-PEG and P[MATMA][BF4]-g-PEG are characterized for the CO2, methane, and nitrogen permeability, diffusivity, and solubility. At the same permeability, they are found to have higher CO2 selectivity than the previous polymeric membranes for CO2/CH4 and CO2/N2 separations. The selectivity of such PEG-grafted ionic membranes is primarily due to the solubility differences, not the diffusivity differences. 


IEC 0 [946740]:  Using well known methods in unprecedented ways: The dissolution/reconstitution of chitin and chitosan using room temperature ionic liquids
John Marshall Green III1, Douglas M. Fox1, Hugh C. De Long2, and Paul C. Trulove1. (1) Department of Chemistry, United States Naval Academy, 572M Holloway Rd, Stop 9B, Annapolis, MD 21402-5026, Fax: 410-293-2218, m062376@usna.edu, (2) Directorate of Chemistry and Life Sciences, Air Force Office of Scientific Research 

Abstract
Biopolymers have been used for thousands of years in fields spanning from the manufacturing of clothing to medical applications. Ionic liquids represent a unique class of solvents with unprecedented versatility and tunablility. Recent studies by our lab and others have demonstrated that room temperature ionic liquids are excellent solvents for the dissolution and reconstitution of biopolymers such as silk and cellulose. In the present investigation we have extended these studies to Chitin and Chitosan. Chitin and Chitosan are cellulose-like polysaccharides that are commonly found in the exoskeletons. We have found that both Chitin and Chitosan readily dissolve in ionic liquids, and they can be reconstituted into a variety of structures and forms. In this presentation we will discuss our efforts to dissolve and reconstitute Chitin and Chitosan from the ionic liquids. We will provide details pertaining to the dissolution and reconstitution process. Furthermore, we will discuss the characterization of the materials before and after processing using TGA, DSC, Raman and XRD. 


IEC 0 [946791]:  The Preparation of Bombyx mori Silk Nanocomposites using Room Temperature Ionic Liquids
Douglas M. Fox1, John Marshall Green III1, Severine Bellayer2, Jeffrey W. Gilman Sr.2, David M. Phillips3, Robert A. Mantz4, Paul C. Trulove1, and Hugh C. De Long5. (1) Department of Chemistry, United States Naval Academy, 572M Holloway Rd, Stop 9B, Annapolis, MD 21402-5026, Fax: 410-293-2218, dfox@usna.edu, (2) Building and Fire Research Laboratory, National Institute of Standards and Technology, (3) Air Force Research Laboratory, Materials and Manufacturing Directorate, AFRL Wright-Patterson Air Force Base, (4) AFRL/MLBT, Air Force Research Laboratory, Wright Patterson Air Force Base, Ohio, (5) Directorate of Chemistry and Life Sciences, Air Force Office of Scientific Research 

Abstract
Although a material of ancient origin, silk has properties that rival many of our most advanced synthetic polymers. Much effort has gone into exploiting the properties of silk in composite materials, but success has been limited primarily due to our inability to reliably dissolve and reconstitute silk proteins. Recent work has shown the potential of ionic liquids as solvents for the processing of biopolymers. In addition, ionic liquids have recently been shown to significantly enhance the interaction of nano-scale clays and carbon nanotubes with polymeric materials. In our current research we have investigated the dissolution and reconstitution of silk in and from ionic liquids. We have used ionic liquids to prepare silk composites that incorporate nano-scale materials, such as clays, chitin, and carbon nanotubes. We regenerated the silk and silk nanocomposites utilizing an electrospinning technique, and characterized them using powder x-ray diffraction, Raman spectroscopy, differential scanning calorimetry, thermal gravimetric analysis, and laser scanning confocal microscopy. 


IEC 0 [946855]:  High pressure solubility data for carbon dioxide in polymerized ionic liquids using a magnetic suspension balance: P[VBTMA][BF4] and P[VBMI][BF4]
Andre Blasig, Jianbin Tang, Xudong Hu, Youqing Shen, and Maciej Radosz, Department of Chemical and Petroleum Engineering, University of Wyoming, 1000 E. University Ave., Laramie, WY 82071, Fax: 307-766-6777, ablasig@uwyo.edu 

Abstract
Solubility measurements were conducted via a magnetic suspension balance for carbon dioxide in polymers synthesized from ionic liquids, poly(p-vinylbenzyltrimethyl ammonium tetrafluoroborate), P[VBTMA][BF4] for short, and poly(1-(p-vinylbenzyl)-3-methyl-imidazolium tetrafluoroborate), P[VBMI][BF4] for short, at 25, 50, and 75 °C and up to 180 bar. The accurate performance of the magnetic suspension balance was verified by comparing our CO2 solubility data for bisphenol-A polysulfone with literature data. At low pressures (up to 15 bar) the solubility data for all three polymer–gas systems show typical glassy behavior modeled with a dual-mode sorption model. At high pressures (up to 180 bar) the apparent solubility of the two ionic polymers approaches asymptotic values. Pressure DSC data obtained for either ionic polymer show that each ionic polymer remains glassy when exposed to CO2 at pressures up to 70 bar. The CO2 solubility in the P[VBTMA][BF4] is higher than that in bisphenol-A polysulfone at the same temperature and pressure. 


IEC 0 [946957]:  Conformers of 1-alkyl-3-methylimidazolium cations contained in ionic liquids
José Nuno A. Canongia Lopes, Centro de Química Estrutural, Instituto Superior Técnico, Av. Rovisco Pais, 1049 001 Lisboa, Portugal, jnlopes@ist.utl.pt, and Agílio A. H. Pádua, Laboratoire de Thermodynamique des Solutions et des Polymères, CNRS/Université Blaise Pascal 

Abstract
The development in the last years of molecular models for ionic liquids was received with great interest by the scientific community. However, the validation of those models against experimental data remains a critical issue to the present day. In a recent article [JPCA 109, 8976 (2005)] it was demonstrated using Raman spectroscopy data and quantum chemical calculations that the 1-ethyl-3-ethylimidazolium cation contained in different ionic liquids exists as a mixture of two main conformers. These results confirmed the soundness of the approximations used when developing a systematic molecular force-field for ILs by the authors of this presentation [JPCB 108, 2038 (2004)]. In another recent publication [JPCB 109, 19018 (2005)], the existence of conformers of 1-butyl- and 1-hexyl-3-methylimidazolium cations was also demonstrated. In this presentation we will validate our force-field against the spectroscopic and ab initio data by confronting them with condensed phase dihedral distribution results obtained from MD simulations. 


IEC 0 [946959]:  Study of 1-butyl-3-methylimidazolium tetrafluoroborate for lithium battery electrolyte
Nelly M. Giroud, GENEC/LSEC, Commissariat à l'Energie Atomique, 17 rue des Martyrs, 38054 Grenoble Cedex 9, France, nelly.giroud@cea.fr, Hélène Rouault, GENEC/LSEC, CEA, Eric Chainet, LEPMI, Centre National de la Recherche Scientifique, and Jean-Claude Poignet, LEPMI, Ecole Nationale Supérieure d'Electrochimie et d'Electrométallurgie de Grenoble 

Abstract


Ionic liquids (IL) possess unique properties that make them ideal battery electrolyte. As a result, ionic conductivity, dynamic viscosity, and electrochemical and thermal stability of 1-butyl-3-methylimidazolium tetrafluoroborate (BMIBF4) with or without lithium tetrafluoroborate (LiBF4) were studied. Thermogravimetric investigations showed that the ionic solutions are completely damaged above 450°C. Besides, original differential scanning calorimetric results were obtained, and allowed the observation of characteristic temperatures. Temperature and concentration in LiBF4 dependences of ionic conductivity and dynamic viscosity were analyzed thanks to impedance spectroscopy and rheometric methods, respectively. It was demonstrated that viscosity decreases with temperature, whereas specific conductivity increases. In the -10°C to 60°C temperature range, the conductivities values varied from 0.07 mS/cm to 10 mS/cm, while the viscosities values are bounded between 0.02 Pa.s and 3.9 Pa.s. Furthermore, fitting laws are proposed to describe the thermal behaviors. On the other hand, it was shown that an increase in ionic conductivity and a decrease in dynamic viscosity are expected when LiBF4 concentration increases. Cyclic voltammetry experiments indicated that the reduction of BMI+ on an iron working electrode occurred at 0.94 V vs. a Li/Li+ reference electrode, whereas BF4- was oxidized on a platinum working electrode at 5.67 V vs. a Li/Li+. Then LiCoO2/Li4Ti5O12 and LiFePO4/Li4Ti5O12 batteries using BMIBF4-LiBF4 in various concentrations as the electrolyte were assembled for cycling tests. 


IEC 0 [946979]:  Redox biocatalysis in ionic liquids
Heather C Stubley, Department of Biology, University of York, PO Box 373, York YO10 3LR, United Kingdom, Fax: 01904-328786, hcs110@york.ac.uk, Adam J Walker, Bioniqs, and Neil C Bruce, CNAP, Department of Biology, University of York 

Abstract
Enzymes are remarkable catalysts, ideal for organic synthesis. In vivo enzymatic reactions occur in water, but problems arise due to poor substrate solubility and proteolysis. Studying enzymes in non-aqueous systems provides novel information about enzyme reactions and allow impossible or marginal reactions to occur. Studies in organic solvents show enzymes can be active in non-aqueous solvents. Ionic liquids have great potential for enzyme catalysis, they are powerful solvents that are liquid at room temperature and composed only of ions. They lack vapour pressure, are generally polar with varying physical properties. Their characteristics arise through the asymmetrical interaction of the cation and anion. They can be tailored by altering the ion composition, allowing the solvent to be designed around an enzyme. This study focuses on activity and stability of alcohol dehydrogenase (ADH) in ionic liquids, structure of ADH in ionic liquids and effect of water content upon enzyme structure and activity. 

IEC 0 [947016]:  LCST-type Phase Separation of Linear Polymers and Volume Phase Transition of Polymer Gels in Ionic Liquids
Takeshi UEKI and Masayoshi Watanabe, Department of Chemistry & Biotechnology, Yokohama National University, 79-5 Tokiwadai, Hodogaya-ku, Yokohama 240-8501, Japan, Fax: +81-45-339-3928, d04sa101@ynu.ac.jp 

Abstract
LCST (Lower Critical Solution Temperature)-type phase separations have been observed in aqueous (synthetic- and bio-) polymer solutions. It is a rare phenomenon that Gibbs free energy of mixing (ΔGmix) moves from negative to positive with increasing temperature. The LCST-type phase separation phenomena are brought about under condition of negative enthalpy (ΔHmix) and entropy (ΔSmix) values of mixing. In the case of aqueous polymer solutions, the LCST-type phase separation is induced by the specific character of water. When hydrophobic molecules are put into water, water molecules form clusters around them, and the solution becomes to have structural order, resulting in a decrease in ΔSmix. Here, we report the first observation of LCST-type phase separation of polymers in ionic liquids. The LCST-type phase separation of this system seems to be attributed to the specific clathrate-like structure formation to decrease mixing entropy. 


IEC 0 [947019]:  Thermo-sensitivity of polymers and polymer gels in ionic liquids
Takeshi UEKI and Masayoshi Watanabe, Department of Chemistry & Biotechnology, Yokohama National University, 79-5 Tokiwadai, Hodogaya-ku, Yokohama 240-8501, Japan, Fax: +81-45-339-3928, d04sa101@ynu.ac.jp 

Abstract
Certain polymers greatly change their solubility in response to external stimuli such as temperature. Thermo-sensitive polymers and polymer gels have been recognized to have a potential to be applied to a switching or sensing device by using this transition. However, we have not been able to use such polymer gels under atmospheric pressure or high temperature for a long term, because conventional smart gel materials have a problem of the solvent evaporation. In this study, we tried to use phase-behavior of different polymers in 1-ethyl-3-methylimidazolium bis(trifluoromethane sulfone)imide (EMITFSI), which is a typical hydrophobic ionic liquid. It was found that certain polymer gels in EMITFSI change their volume in response to temperature. The polymer gels in the IL (“ion-gels”) are stable over a wide range of temperature, because the thermo-sensitive ion-gels include a non-volatile IL as the solvent. 


IEC 0 [947023]:  Ionicity of room temperature ionic liquids: A parameter controlling the physicochemical properties
Hiroyuki Tokuda and Masayoshi Watanabe, Department of Chemistry and Biotechnology, Yokohama National University and CREST-JST, 79-5 Tokiwadai, Hodogaya-ku, Yokohama 240-8501, Japan, Fax: +81-45-339-3955, htokuda@ynu.ac.jp 

Abstract
To obtain a principle for ionic design of room temperature ionic liquids (RTILs) with desirable physical and chemical properties, typical RTILs were prepared with changing their cationic and anionic structures. To evaluate the ionicity of the RTILs, the molar conductivity ratio (Λimp/ΛNMR), calculated from the molar conductivity measured by electrochemical impedance method (Λimp) and that estimated by PGSE-NMR ionic self-diffusion coefficients and the Nernst-Einstein relation (ΛNMR), was introduced. The Λimp/ΛNMR well illustrates degree of formation of cation-anion aggregates in each ionic liquid under chemical equilibria, from the basis on experimental correlation of the Λimp/ΛNMR with anionic donor and cationic acceptor abilities estimated by solvatochromic UV-visible measurement. As a measure of electrostatic interaction of the RTILs, effective ionic concentration (Ceff) was introduced as a product of the Λimp/ΛNMR and molar concentration. Reduction of the Ceff for each RTIL well correlates with a decrease of reported cohesive energies and normal boiling points. 


IEC 0 [947055]:  Electrodeposition of nanomaterials in air and water stable ionic liquids
Sherif Zein El Abedin, Institute of Metallurgy, Clausthal University of Technology, Robert-Koch-Str. 42, Clausthal-Zellerfeld 38678, Germany, Fax: 0049-5323-723184, sherif.zein@tu-clausthal.de, and Frank Endres, chair of extractive metallurgy and electrochemistry, Technical University of Clausthal 

Abstract
Ionic liquids, especially air and water stable, have attracted considerable attention since they have extraordinary physical properties superior to those of water or organic solvents. They have extremely large electrochemical windows, more than five volts, and hence they give access to elements which cannot be electrodeposited from aqueous solutions such as, e.g., Al, Mg, Ta, Ge and Si. Moreover, the problems associated with hydrogen ions in conventional protic solvents can be eliminated in ionic liquids because ionic liquids are normally aprotic. In this paper, we report on the electrodeposition of tantalum on different substrates such as, single crystalline gold Au(111), polycrystalline platinum, NiTi alloy and stainless steel in the water and air stable ionic liquid 1-butyl-1-methyl-pyrrolidinium bis (tri-fluoromethylsulfonyl) imide ([BMP]Tf2N) containing TaF5 as a source of tantalum. The results show that, in addition to the formation of insoluble compounds, Ta can be electrodeposited in the ionic liquid ([BMP]Tf2N) containing 0.5 M TaF5 at 200 oC. The XRD patterns of the electrodeposit show the characteristic patterns of crystalline tantalum. Moreover, it was found that the deposition of an only 500 nm thick film of Ta on NiTi alloy improves its corrosion resistance which, in turn, enhances its biocompatibility. We report also the first results of the electrodeposition of nano- and microcrystalline aluminium in some water and air stable ionic liquids namely, 1-butyl-1-methylpyrrolidinium bis(trifluoromethylsulfonyl) imide [BMP]Tf2N, 1-ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl) imide [EMIm] Tf2N and trihexyl-tetradecyl phosphonium bis(trifluoromethylsulfonyl) imide (P14,6,6,6 Tf2N). 


IEC 0 [947068]:  Effects of anion and cation selection on the physical properties of ammonium based ionic liquids
Erik R. Gimpel, Research, Bioniqs Ltd, Biocentre, York Science Park, Innovation Way, York YO10 5DG, United Kingdom, erik.gimpel@bioniqs.com, and Adam J Walker, Bioniqs 

Abstract
Ionic liquids exhibit numerous interesting properties, notably they are non-volatile, non-flammable and can dissolve extremely high concentrations of a wide variety of materials. Conventional ionic liquids, however, suffer from disadvantages such as cost, high viscosity and are often hazardous to both workers and the environment. We present new solvents which are cheap, readily prepared and purified, biodegradable (>98% in 48 hours) and exhibit low viscosities (10-50 mPa.s). These solvents may be tailored for specific tasks including targeted solubilisation, purification or removal of particular materials or the performance of enzyme-catalysed reactions. Selection of the appropriate ions enables the fine tuning of properties, including viscosity and solubility where a single bond alter these values by over an order of magnitude. Significant changes can be achieved by interchanging functional groups; process relevant properties that can be adjusted include lipophilicity, hydrogen bonding, chemical and thermal stability. 

IEC 0 [947099]:  Zwitterionic silver complexes as carriers for the facilitated olefin transport membranes
Hoon Sik Kim1, Hyun Woo Choi2, Dae Ki Choi2, Hyunjoo Lee2, Minserk Cheong1, Sang Joon Park1, and Byeong Sung Ahn2. (1) Department of Chemistry, Kyung Hee University, 1 Hoegi-dong, Seongbuk-gu, Seoul, South Korea, Fax: +82-2-958-5859, khs2004@khu.ac.kr, (2) Division of Environment and Process, Korea Institute of Science and Technology 

Abstract
Zwitterionic silver complexes were prepared from the reactions of silver salts with 1-methyl-3-sulfopropylimidazolium, 1-methyl-3-sulfopropylpiperidinium, or 1-methyl-3-sulfopropyl- morpholium using silver salts as carriers, and used as transport carriers for theseparation C2-C4 olefins from paraffin mixtures through composite membranes. All the membranes containing zwitterionic silver complexes exhibited high selectivities for olefins over paraffins, which are comparable to those obtained with rfluoroionomer membranes. Elemental and spectroscopic analysis of the prepared zwitterionic silver complexes indicated that most of the complexes are 1:1 adducts of a silver salt and a sulfonated zwitterionic compound. WDS images clearly show that zwitterionic silver complexes are immobilized in the porous structure of polyester membrane and distributed mostly at the inlet and outlet of the pores. 


IEC 0 [947271]:  Synthesis of needle-like pyramid ZnF(OH) microstructures by microwave-assisted heating in ionic liquids
Jieming Cao1, Baoqing Fang2, Haiyan Wang2, Xianjia Ma2, Shuanfeng Hu3, and Xiaoyan Zhang3. (1) Nanomaterials Research institute,College of Material Science and Technology, Nanjing University of Aeronautics and Astronautics, 29 Yudao Street, Nanjing 210016, China, Fax: 86-25-84895289, jmcao@nuaa.edu.cn, (2) Nanomaterials Research Institute,College of Material Science & Technology, Nanjing University of Aeronautics & Astronautics, (3) Nanomaterials Research Institute, College of Material Science & Technology, Nanjing University of Aeronautics & Astronautics 

Abstract
Room-temperature ionic liquids (RTILs) have attracted increased attention in the synthesis of inorganic nano-and micro-materials. In this paper, by combining the advantages of both RTILs and microwave heating, we report a fast, seedless, template-free and environmentally benign green route for the production of needle-like pyramid ZnF(OH) microstructures by microwave-assisted heating in C2OHmimBF4. The RTILs consists of cation and anion. The high ionic conductivity and polarizability of cation make it an excellent microwave absorbing agent, thus leading to a high heating rate and a significantly reduced reaction time. The movement and polarization of ions under the rapidly changing electric field of the microwave result in transient, anisotropic micro-domains for the reaction system, facilitating the anisotropic growth of various microstructures. The products were characterized by XRD, SEM, TEM, and we investigated the morphology variations of microstructures with different conditions. The research was also in process for the particular formation mechanism and potential application. 
IEC 0 [947323]:  Biocatalysis in novel functionalised ionic liquids
Francesco Falcioni1, Adam J Walker2, and Neil C Bruce1. (1) CNAP, Department of Biology, University of York, Area 8. PO BOX 373, Heslington, York YO10 5DD, United Kingdom, Fax: 0044-1904-328786, ff500@york.ac.uk, (2) Bioniqs 
Abstract
Ionic liquids used as biocatalytic solvents can overcome the limitations imposed by water by dissolving higher concentrations of organic substrates, whilst offering major advantages in replacing molecular solvents, owing to their compatibility with high-order biomolecular structures, negligible vapour pressure, non-flammability, stability and recyclability. The majority of ionic liquids studied so far belong to the dialkylimidazolium group and suffer from high viscosity, difficult product recovery, significant toxicity and unproven biodegradability. Rational functionalisation of ionic liquids can improve their performance: a range of novel ionic liquids based upon functionalised alkanolammonium nuclei offer significant improvements over imidazolium salts and their analogues, . This project aims to address their application as alternative media for biocatalysis using purified hydrolases. A comparative study of activity and conformation through complementary techniques will clarify the nature of the interactions between protein and ionic liquids and identify the parameters directing the choice of the best ionic liquid for a given biocatalytic reaction. 

IEC 0 [947332]:  Ionic liquids for safe high performance lithium ion batteries
Matthias Pascaly1, Anna Prodi-Schwab1, Michael Holzapfel2, and Petr Novak2. (1) Creavis Technologies & Innovation, Degussa AG, Paul-Baumann-Str. 1, Science To Business Center, Marl 45764, Germany, Fax: +49-2365-49806051, matthias.pascaly@degussa.com, (2) Paul Scherrer Institut 

Abstract
Lithium ion batteries show the highest energy density among usable electrochemical energy storage systems and have, thus, conquered consumer electronics markets like notebooks or cell phones. Nevertheless, the application range of lithium ion batteries is restricted because of a safety risk due to potential overcharging hazards. Technological improvements are needed to overcome both the potential hazard of the standard organic carbonate electrolytes as well as the rather poor performance at high charging rates and temperature extremes. At Creavis Technologies & Innovation, an ongoing research project focuses on the use of Ionic Liquids as non-flammable electrolyte materials. For the first time, an ionic liquid, 1-ethyl-3-methylimidazolium-bis(trifluoromethylsulfonyl)imide (EMI-TFSI), was shown to reversibly permit lithium intercalation into standard graphite when vinylene carbonate is used in small amounts as an additive. Further experimental evidence for the potential applicability of ionic liquids in this technology and safety tests will be presented. 


IEC 0 [947346]:  Green reaction media for the Passerini reaction
Carlos Kleber Zago Andrade, Sayuri Cristina Santos Takada, Paulo Anselmo Ziani Suarez, and Valério Cassiano Soares, Instituto de Química, Universidade de Brasília, Campus Universitário, Asa Norte, C.P. 4478, Brasília, DF 70910-970, Brazil, Fax: 55-61-273-4149, ckleber@unb.br 

Abstract
α-Acyloxycarboxamides were easily assessed in one step by the multicomponent reaction between carboxylic acids, aldehydes and C-isocyanides (Passerini reaction) using ionic liquids or poliethyleneglicol (PEG 400) as green reaction media. The reactions went to completion in short reaction times and the products were obtained in most cases in excelent yields under very mild conditions. The results obtained herein were better in comparison to the same reactions performed in organic solvents. Either the ionic liquids or PEG were recovered and reused for at least five consecutive runs without significant change in the yields or purity. 
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IEC 0 [947353]:  Surface tension measurements of imidazolium based ionic liquids
P. J. Carvalho, M. G. Freire, A. J. Queimada, I. M. Marrucho, and J. A. P. Coutinho, CICECO, Department of Chemistry, University of Aveiro, Campus Universitario de Santiago, Aveiro 3810-193, Portugal, Fax: 234-370084, quijorge@ua.pt, mmartins@dq.ua.pt 

Abstract
Ionic liquids (ILs) are a novel class of chemical compounds with a large range of interesting characteristics that are driving a lot of research in various fields. Since many of the ILs applications involve interfacial phenomena, obtaining information on their interfacial properties is extremely important to improve their selection and performance. This study focuses on the surface tensions of imidazolium based ionic liquids, whereas the influence of different anions, the inclusion of alkyl groups on the cation and the temperature dependence was studied. Surface tensions of pure ILs were measured in the temperature range between (288 and 343) K by using the Du Noüy ring method. The influence of the water content on the surface tension was also investigated. Surface tensions as function of temperature and water content will be presented and discussed for the studied ILs during the meeting. 


IEC 0 [947367]:  Mutual solubilities between water and ionic liquids
M. G. Freire1, P. J. Carvalho1, A. M. A. Dias1, A. J. Queimada1, L. M. N. B. F. Santos2, Ana M. Fernandes3, I. M. Marrucho1, and J. A. P. Coutinho1. (1) CICECO, Department of Chemistry, University of Aveiro, Campus Universitario de Santiago, Aveiro 3810-193, Portugal, Fax: 234-370084, mmartins@dq.ua.pt, (2) Centro de Investigação em Química, Faculdade de Ciências, Universidade do Porto, (3) Department of Chemistry, University of Aveiro 

Abstract
For ionic liquids (ILs) to be used effectively as solvents in liquid-liquid extraction, it is important to know the mutual solubilities between ILs and the second liquid phase. This study focuses on hydrophobic imidazoliums and phosphoniums based ILs presenting low water solubilities. The influence of the anion and cation substitution on the solubility was studied. The IL content in the water-rich phase was analyzed using UV-vis spectroscopy for the imidazolium based ILs and Mass Spectrometry for the imidazolium and phosphonium based ILs. A qualitative comparison between both methods providing quantitative data was obtained. The solubility of water in the ILs was measured in temperature interval between 288 and 318 K and at p=0.1 MPa, using a methodology based in the analyses of water content by Karl Fischer titration. The COSMO-RS quantum chemical based method was applied to describe the mutual solubilities of ILs-water system. 


IEC 0 [947395]:  Interactions of ionic liquids with anionic clays
Marino Xanthos1, Neung Hyun Kim1, and Sanjay V. Malhotra2. (1) Otto H. York Department of Chemical Engineering, New Jersey Institute of Technology, University Heights, Newark, NJ 07102, Fax: 973-642-4594, xanthos@njit.edu, (2) Department of Chemistry and Environmental Science, New Jersey Institute of Technology 

Abstract
In attempts to prepare nanofillers with enhanced compatibility with a polymer matrix, synthetic hydrotalcite, a layered double hydroxide clay susceptible to exchange of its interlamellar carbonate ions with a variety of other anions, was selected. Reagents having anions differing in size and structure included two ionic liquids ([Epty] + [BF4]- and [Epty]+ [CF3COO]-) and a pH color indicator, bromothymol blue. Results with “as received” hydrotalcite indicated no exchange with the ionic liquids from aqueous solution as confirmed by FTIR, EDX, WAXS, elemental analysis and TGA. However, anion exchange did occur with calcined hydrotalcite (after removal of carbonate ions and water), which was “reconstituted” in the presence of aqueous solutions of the same ionic liquids. Ion exchange also took place with the much larger anion of bromothymol blue resulting in colored clay. WAXS indicated a significant increase of interlamellar spacing as a result of intercalation, depending on the anion size. 
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Abstract
In a recent publication we described the first use of boronium ions (stable, four coordinate boron cations) for the formulation of ionic liquids. Here we discuss the synthesis, characterization and properties of the bis(trifyl)imide salts of a number of new boronium cations containing long aliphatic tails. All of the new species are ionic liquids, melting below 100C (most well below). In addition, most of the new species manifest lyotropic liquid crystalline behaviors, and several (as the iodide salts) are effective surfactants. 


IEC 0 [947490]:  Sulfoxide, sulfone and urea functionalized TSILs and their interesting phase behaviors with organic solvents: Interesting systems for organic separations
James H. Davis Jr. and Morgan Tickell, Department of Chemistry, University of South Alabama, Chemistry 223, Mobile, AL 36688, Fax: 251-460-7359, jdavis@jaguar1.usouthal.edu 

Abstract
Ionic liquids containing sulfoxide, sulfone and urea appended functional groups have been prepared and characterized. These materials show putative "liquid clathrate" behavior with a number of organic solvents, including aromatics and chlorinated hydrocarbons. Interestingly, several of these materials can selectively absorb one component of a two component organic solvent mixture, easily effecting a high degree separation of the two at room temperature. Details of these systems and a discussion of the possible mechanism involved will be presented. 


IEC 0 [947820]:  How to analyze imidazolium ionic liquids in environmental samples?
P. Stepnowski, Faculty of Chemistry, University of Gdansk, Gdansk 80-952, Poland, sox@chem.univ.gda.pl 

Abstract
Development of new analytical methods for the rapid and reproducible separation and identification of ionic liquids is a prerequisite for future biological and environmental research into them. These methods are also necessary to assess the purity of ionic liquids as well as to determine the type and nature of impurities present in technical chemicals. Recently our group has delivered several instrumental methods that are now ready to apply to natural samples. The separation of selected 1-alkyl- and 1-aryl-3-methylimidazolium-based room temperature ionic liquid cations has been performed using reversed phase high performance liquid chromatography with electrospray ionization mass detection We have also used capillary electrophoresis for resolving selected imidazolium ionic liquid cations in standard mixtures. In order to validate the method's applicability, samples obtained during a photodegradation experiment of 1-butyl-3-methylimidazolium tetrafluoroborate were tested. Nevertheless, when applied to environmental samples, all these methods are significantly limited by their low sensitivity. It can be substantially improved by performing a pre-concentration step. In this contribution we have described a selective method for the clean-up and pre-concentration of ionic liquid cations from environmental water samples using cation-exchange solid phase extraction followed by selective elution. 
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