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IEC 0 [911149]:  Characterization of phosphonium ionic liquids
Ted Chang, Al Robertson, Chermeine Rivera, Michael Piquette, Liying Du, Douglas Harris, Donato Nucciarone, Eduardo Kamenetzky, and Rahul Bagwe, Analytical, Cytec Industries Inc, 1937 West Main Street, Stamford, CT 06904, Fax: 203-321-2643 

Abstract
Phosphonium Ionic Liquids are an important class of ionic liquids (IL) with enhanced thermal and degradation stability. In this report, we present applications of LC/MS, IC, TGA, 31P-NMR, rheology, KF and solubility for the characterization of phosphonium ILs. Phosphonium ILs are difficult to analyze by HPLC because many phosphonium ILs show no response to UV detection and are highly dependent on HPLC conditions. An LC/MS procedure was developed for the analysis of phosphonium ILs. It is a robust procedure providing excellent peak resolution, high detection sensitivity and is also applicable for imidazolium ILs. Residual chloride affects the characteristics of ILs. An IC procedure was developed for residual chloride with 10 ppm detection sensitivity. Thermal stability is investigated by dynamic-TGA and static-TGA. Phosphonium ILs are generally more stable than nitrogen-based ILs. Static-TGA gives truer degradation temperatures. 31P-NMR is an excellent complementary technique for LC/MS because of its strong phosphorous signal. 


IEC 0 [914285]:  Ionic Liquids as an Attractive Alternative Solvent for Thermal Lens Measurements
Chieu D. Tran, Department of Chemistry, Marquette University, p. o. box 1881, Milwaukee, WI 53201-1881, Fax: 414 288 7066, chieu.tran@marquette.edu, santhosh challa, chemistry, Marquette University, and mladen franko, chemistry, marquette University 

Abstract
The use of ionic liquids (ILs) as a solvent for thermal lens measurements has been investigated. It was found that ILs provide a better medium for thermal lens measurements than water. Specifically, not only the ILs offer at least 20 times higher sensitivity than water but that the enhancement can be appropriately adjusted by changing either the cation and/or the anion of the ILs. For example, the sensitivity in [BMIm]+ [Tf2N]- is about 26 times higher than in water. It can be increased up to 31 times by changing the anion to [PF6]- (i.e., [BMIm]+ [PF6]-) or to 35 times by changing the cation to [OMIm]+ (i.e., [OMIm]+ [Tf2N]-). In fact, the sensitivity of thermal lens measurements in ILs is comparable to those in volatile organic solvents such as benzene, carbon tetrachloride, hexane. However, the ILs are more desirable as they have virtually no vapor pressure. Furthermore, additional sensitivity enhancement (up to 42 times higher than that in water) can be achieved by simply adding surfactants into the ILs. Based on the thermal conductivity (k) and dn/dT values, calculated from the measured thermal time constant tc and thermal lens strength ?, it is evident that the observed sensitivity enhancement by the ILs is due to their relatively better thermo-optical properties. More specifically, the enhancement is due not to the relatively modest lowering of the thermal conductivity but rather to the substantial increase in their dn/dT values. Because of the relationship between dn/dT and d?/dT, it is expected that ILs can serve as an attractive and superior solvent not only for thermal lens measurements but also for other photothermal and photoacoustic techniques as well. 


IEC 0 [916857]:  Tailoring Ionic Liquids for Separation and Sensing
Sheng Dai, Chemical Sciences Division, Oak Ridge National Laboratory, PO Box 2008, Oak Ridge, TN 37831-6201, dais@ornl.gov, and Huimin Luo, Nuclear Sciences & Technology Division, Oak Ridge National Laboratory 

Abstract
The uses of ionic liquids in designing new separation processes and sensing technologies have been extensively investigated recently. For example, large distribution coefficients for the extraction of metal ions based on ionic liquids containing neutral macrocyclic ligands have been observed. The enhanced separation efficiencies are fundamentally correlated to the unique and tunable solvation and ion-exchange capabilities of ionic liquids in addition to the complexation of macrocyclic ligands. The diverse and unique properties of ionic liquids offer the possibilities to rationally design “smart” ionic solvents for specific separation processes and sensing technologies targeted for ionic and molecular species. We will discuss our recent results on fundamental studies concerning the solvation properties of ionic liquids, the effects of second coordination shells on partition processes in ionic liquids, the enhancements of separation efficacies in ionic liquids via facilitated and sacrificial ion-exchange processes, and the novel sensing methodologies based on ionic liquids. 

This work was conducted at the Oak Ridge National Laboratory and supported by DOE BES and EMSP, U.S. Department of Energy, under contract No. DE-AC05-00OR22725 with UT-Battelle, LLC. 


IEC 0 [932533]:  Synthesis, optimization and application of tailor-made ionic liquids for heterogeneous polymerization processes
Carlos Guerrero-Sanchez, Tina Erdmenger, Frank Wiesbrock, 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
Different water-soluble 3-methyl-imidazolium chloride based ionic liquids containing side groups of different aliphatic chain lengths have been prepared via microwave-assisted synthesis. Reaction conditions for this synthetic approach have been optimized as well. The obtained ionic liquids and their aqueous solutions were used to perform and stabilize dispersion polymerizations of cross-linked polymeric beads (which can find application in analytical purposes such as chromatographic columns). The aliphatic chain length as well as the concentration of the ionic liquids in the aqueous solutions revealed an important influence on the stabilization of dispersions, allowing to “tune” the size of the synthesized beads from millimeter scale to nanometer scale. Moreover, the ionic liquids and/or their aqueous solutions could be recovered after the synthesis of the beads and used again as a reaction medium for performing new reactions opening an “environmentally friendly” approach to this synthetic procedure. 


IEC 0 [946502]:  Investigations of Subnanosecond to Nanosecond Room Temperature Ionic Solvation
Jacob W. Petrich, Department of Chemistry, Iowa State University, Gilman Hall, Ames, IA 50011, Fax: 515-294-0105, jwp@iastate.edu 

Abstract
An analysis is provided of the dynamic solvation of RTILs in particular and ionic solutions in general. It is our hypothesis that solvation relaxation in ionic fluids, in the nonglassy and nonsupercooled regimes, can be understood rather simply in terms of the dielectric spectra of the solvent. This idea is suggested by the comparison of imidazolium RTILs with their pure organic counterpart, butylimidazole. It is supported by a calculation of the solvation correlation time from frequency dependent dielectric data for the RTIL ethylammonium nitrate and for the electrolyte solution of methanol and perchlorate. Good agreement is obtained between these theoretically calculated solvation relaxation functions and those obtained from fluorescence upconversion spectroscopy. 


IEC 0 [947279]:  Ionic Liquids as Stationary Phases for Gas Chromatography
Daniel W. Armstrong, Department of Chemistry and Biochemistry, University of Texas at Arlington, 502 Yates street, Box 19065, Arlington, TX 76019, sec4dwa@uta.edu 
Abstract
Recently it has been found that ionic liquids (ILs) can be used as stable, unusual selectivity stationary phases. They show 'dual nature' properties in that they separate nonpolar compounds as if they are nonpolar stationary phases and separate polar compounds as if they are polar stationary phases. The development an progression of ILs to commercially viable stationary phases will be outlined from traditional ILs to "high temperature" ILs, to geminal dicationic ILs, to immobilized ILs, to chiral ILs. Optimization of their wetting ability, film thickness and viscosity will be discussed. Their use in normal GC, high temperature GC, 2-D GC and enantioselective GC will be demonstrated. 


IEC 0 [947294]:  Engineering ionic liquids for microextractions
Jared L Anderson, Department of Chemistry, The University of Toledo, 2801 W. Bancroft Street; MS 602, Toledo, OH 43606, Fax: 419-530-4033, Jared.Anderson@UToledo.edu 

Abstract
Ionic liquids (ILs) are a class of non-molecular ionic solvents that possess many properties of current interest in a variety of interdisciplinary areas of science. The interaction capabilities inherent to ILs are directly related to the structures of the cationic/anionic moieties that comprise the IL. This talk describes a novel method of exploring the effects of temperature, aqueous solution electrolyte concentration, and pH to further understand how these conditions effect the partitioning of various molecules to ILs. This method can be used to examine the distribution of molecules in a variety of biphasic systems. 


IEC 0 [947515]:  Ionic Liquids for Matrices in MALDI Mass Spectrometry
Michael L. Gross, Department of Chemistry, Washington University, One Brookings Drive, St. Louis, MO 63130, mgross@wustl.edu, and Ying Li, Chemistry, Washington University 

Abstract
In the article, Armstrong, D.W.; Zhang, L.-K.; He, L.; Gross, M.L."Ionic liquids as matrixes for matrix-assisted laser desorption/ionization mass spectrometry" Anal.Chem.(2001),73,3679,we introduced the use of ionic liquids for MALDI and described their advantages relative to solid matrices. The most notable advantage is the consistency of producing spectra from one laser spot to another, which is quite unlike the outcome with traditional solid matrices where a "sweet spot" must be sought for good performance. Furthermore, quantification can be achieved over a larger concentration dynamic range than with solid matrices. The slope of the calibration curve may be predictable knowing the hydrophobicity and the molecular weight of the polypeptide. These advantages may have an impact on analytical proteomics. An area where MALDI has had sparse impact, however, is in the analysis of complex phospholipids. Here the use of ionic liquids leads to considerable improvements in MALDI performance compared to that obtained with solid matrices. These topics will be sujects of the lecture.
