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IEC 0 [918527]:  Brønsted Acid–Base Ionic Liquids Based on PAMAM Dendrimers with High Proton Conductivity and Blue Photoluminescence
Jing-Fang Huang1, Huimin Luo2, Gary A. Baker1, and Sheng Dai3. (1) Chemical Science Division, Oak Ridge National Laboratory, Bethel Valley Road Building 4500N, Oak Ridge, TN 37831, Fax: (865) 576-5235, j6825ornl@gmail.com, (2) Nuclear Sciences & Technology Division, Oak Ridge National Laboratory, (3) Oak Ridge National Lab 

Abstract
Room-temperature ionic liquids (RTILs) are defined as salts that melt below room temperature.1-5 There has been a recent resurgence of interest in these novel solvents for various applications in catalysis, separation, and electrochemistry. RTILs can be either aprotic or protic in nature, formed either by transfer of an alkyl (or equivalent group) usually through SN2 alkylation reactions, or by proton transfer between Brønsted acids and bases. Aprotic ionic liquids have been most widely studied as highly conductive media with wide electrochemical potential windows for electrochemical applications and as solvents for catalysis. More recently, the interest in the development of protic ionic liquids have considerably increased because of the greatest potential offered by these RTILs for proton-transfer applications in advanced fuel-cell technologies.6-8 Recently, we found a simple strategy to form a new class of RTILs whose Brønsted bases are composed of dendrimers with polyamidobackbone or polyaminobackbone structures. This new strategy for the synthesis of protonic ionic liquids (ILs) has resulted in a series of new low-temperature ionic liquids that are air stable, hydrophobic, and highly proton conductive. References: (1) Welton, T. Chem. Rev. 1999, 99, 2071. (2) Wasserscheid, P.; Keim, W. Angew. Chem. Int. Ed. 2000, 29, 3772. 

(3) Wilkes, J. S.; Levisky, J. A.; Wilson, R. A.; Hussey, C. L. Inorg. Chem. 1982, 21, 1263. (4) Wilkes, J. S.; Zaworotko, M. J. J. Chem. Soc. Chem. Commun. 1992, 965. (5) Bonhôte, P; Dias, A.-P. Papageorgiou, N.; Kalyanasundaram, K.; Grätzl, M. Inorg. Chem. 1996, 35, 1168. (6) Yoshizawa, M.; Xu, W.; Angell, C. A. J. Am. Chem. Soc. 2003, 125, 15411. (7) Noda, A.; Susan, M. A. B. H.; Kudo, K.; Mitsushima, S.; Hayamizu, K.; Wataanabe, M. J. Phys. Chem. B 2003, 107, 4024. (8) Yoshizawa, M.; Ohno, H. Chem. Commun. 2004, 1828. 


IEC 0 [939016]:  Why do ionic liquids make good media for zeolite synthesis?
Russell E Morris, EaStChem School of Chemistry, University of St Andrews, Purdie Building, St Andrews KY16 9ST, United Kingdom, Fax: 44 1334 463808, rem1@st-and.ac.uk 

Abstract
Zeolites are normally prepared hydrothermally using water as a solvent and an organic structure directing agent (template) around which the inorganic framework structure crystallises. Ionic liquids are chemically similar to many of the organic templates used in these preparations. This opens up the possibility of using ionic liquids as both solvent and template in zeolite synthesis. In this presentation I will explain why this is attractive and what features of the ionic liquid are required to make it a successful solvent/template. I will explain how 1-methyl-3-ethyl imidazolium bromide (mp 80oC) can be used to prepare seven different zeolite frameworks (two of which are unprecedented) by altering the reaction conditions slightly. I will also explain how this methodology can be adapted to prepare other types of porous material, such as metal organic frameworks. 


IEC 0 [946733]:  Chelating ionic liquids: Imidazolium salts containing ethylamine diacetic acid moieties
Jitendra Harjani, Chemistry, Saint Mary's University, 923 Robie Street, Halifax, NS B3H 3C3, Canada, Fax: 902-420-5261, jitendra.harjani@smu.ca, and Robert D. Singer, Department of Chemistry, Saint Mary's University 

Abstract
In the recent years considerable attention has been paid to the synthesis of the ionic liquids whose structural architecture is tailored to suit specific processes. These task specific ionic liquids, which have covalently anchored functional group(s) on one or both of the ion(s), have been applied to diverse applications such as synthesis, separations, catalysis, and electrochemistry. Task specific ionic liquids that have coordinating groups, calix arenes or crown ethers tethered to the alkyl chain are known. The present work describes the successful syntheses of two imidazolium salts as task specific ionic liquids: tert-butyl 2-[2-(tert-butoxy)-2-oxoethyl][2-(1-methyl-1H-imidazol-3-ium-3-yl)ethyl]aminoacetate hexafluorophosphate, 1, and tert-butyl 2-[2-(tert-butoxy)-2-oxoethyl][2-(1-butyl-1H-imidazol-3-ium-3-yl)ethyl]aminoacetate hexafluorophosphate, 2, which have N,N-diacetic ester groups attached on the alkyl chain of the imidazolium moiety. The synthesis of these imidazolium salts has been carried out in a five step sequence starting with 2-ethanolamine and the alkyl imidazoles. These salts exhibit remarkable chelating ability upon acid mediated release of the ‘acetic acid' groups. Acid hydrolysis of the ester groups in 1 afforded Cu(II), Ni(II) and Co(II) complexes from the aqueous solutions and their formation was evidenced by ESI MS and X-ray analysis. Increasing the alkyl chain length in imidazolium moiety in 2 increased both the hydrophobicity and the liquidus characteristics of the Cu(II), Ni(II) and Co(II) complexes obtained from 2. The formation of these complexes was substantiated by ESI MS, but these complexes did not crystallize from water even on prolonged standing while showing good solubility in 1-butanol. The tunability of the properties of these imidazolium salts upon the manipulation of structural features may lead to complexes with a desired blend of properties, rendering them useful for a diverse set of applications. 





IEC 0 [947018]:  New Electrochemical Actuators Based on Polymer Gels Containing Ionic Liquids
Masayoshi Watanabe, Department of Chemistry & Biotechnology, Yokohama National University, Tokiwadai, Hodogaya-ku, Yokohama 240-8501, Japan, Fax: +81-45-339-3955, mwatanab@ynu.ac.jp 

Abstract
Electro-active polymers (EAPs) that respond to external electrical stimulation with a significant shape or size change have been of great interest for use in a variety of actuators, especially in artificial muscles, because of their easiness of actuation, advantages of miniaturization, similar mechanical properties to biological systems, and so forth. However most of the current EAP actuators can be driven only at a high voltage or in aqueous media, therefore they have safety defects and long-term stability problems that impose some restrictions on the operating conditions. In this study, aiming at solving the drawbacks, new EAP actuators that can be driven at a low voltage under an atmospheric condition have been successfully designed. We have proposed and realized the application of electric double layer capacitors (EDLCs) using “ion-gels” as the polymer electrolytes, which are consisting of polymer networks and in ionic liquids, to the new EAP actuators. They have an advantage to be driven at a low voltage, and the presence of non-volatile and hydrophobic ionic liquid in the ion-gels allows them to be operated under an atmospheric condition for a long term. From the specific bending displacement that the actuators exhibit toward the externally applied voltage, we have exploited the principle of the applicability of the EDLCs to the new EAP actuators, and have approached to the elucidation of the operating mechanism. 


IEC 0 [947069]:  Task-specific ionic liquids for biomolecular applications
Adam J Walker, Bioniqs, Biocentre, York Science Park, York YO10 5DG, United Kingdom, adam.walker@bioniqs.com, and Neil C Bruce, CNAP, Department of Biology, University of York 

Abstract
Ionic liquids have attracted considerable recent attention as "designer solvents", due to the large number of potential low-melting anion/cation combinations and the significant differences in physical and chemical properties between them. To date, however, most research involving ionic liquids has utilized a limited range of these compounds originally devised for electrochemical applications and little effort has been made to tailor the solvent design process towards the particular requirements of other industrially relevant processes. Based upon our studies into the interactions between ionic liquids and biological molecules, we have developed new classes of ionic liquids specifically optimized as solvents for biochemical processes, including enzyme catalysis, protein stabilization and assay techniques. These materials also offer advantages over conventional ionic liquids in terms of safety, biodegradability, viscosity and cost. 

IEC 0 [947303]:  Self-Organization of Ionic Liquids: Low-Dimensionally Ion-Conductive Liquid Crystals
Takashi Kato1, Masafumi Yoshio1, Tomohiro Mukai2, and Hiroyuki Ohno2. (1) Department of Chemistry and Biotechnology, School of Engineering, The University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113-8656, Japan, Fax: +81-3-5841-8661, kato@chiral.t.u-tokyo.ac.jp, (2) Department of Biotechnology, Tokyo University of Agriculture and Technology 

Abstract
We show the development of low-dimensional ion conductors based on ionic liquids. Phase-segregated nanostructures of columnar and smectic liquid crystals have been used to design and prepare anisotropic ion-conductive materials. We have employed two methods: chemical modification of imidazolium compounds and assembly of simple ionic liquids of imidazolium salts with hydrogen-bonded liquid-crystalline molecules. Their anisotropic ionic conductivities have been induced and enhanced by the macroscopic alignment of the ion-conductive paths at nanometer scale. The polymeric free-standing films have also been prepared by photopolymerization of the macroscopically oriented samples. The oriented nanostructures have been fixed in the solid films. 


IEC 0 [947401]:  Modification of cationic nanoclays with ionic liquids
Sanjay V. Malhotra1, Neung Hyun Kim2, and Marino Xanthos2. (1) Department of Chemistry and Environmental Science, New Jersey Institute of Technology, University Heights, Newark, NJ 07102, Fax: 973-596-3586, malhotra@njit.edu, (2) Otto H. York Department of Chemical Engineering, New Jersey Institute of Technology 

Abstract
Modification of sodium montmorillonite, a cationic clay has been carried out with pyridinium and imidazolium-based ionic liquids. Commercially available unmodified clay was treated at 60 oC for one hour and at 80 oC for six hours with ionic liquids: N-ethyl pyridinium tetraborate; 1-ethyl, 3-methyl imidazolium bromide, and 1-hexyl, 3-methyl imidazolium chloride. The modified materials were characterized by FTIR, TGA, EDX and WXRD analysis. The data show an overall increase in interlamellar spacing and improved thermal stability vs. commercial nanoclays modified with long chain quaternary ammonium salts, as a result of Na+ exchange with cations of the ionic liquids. Utility of the modified montmorillonites has been tested in the preparation of polypropylene nanocomposites. 

IEC 0 [947467]:  New task-specific ionic liquids incorporating amine groups and their use for reactive capture
James H. Davis Jr.1, Morgan Tickell1, Robin D. Rogers2, W. Matthew Reichert2, and Scott T. Griffin2. (1) Department of Chemistry, University of South Alabama, Chemistry 223, Mobile, AL 36688, Fax: 251-460-7359, jdavis@jaguar1.usouthal.edu, (2) Department of Chemistry and Center for Green Manufacturing, The University of Alabama 

Abstract
The use of ionic liquids in gas separation applications is a topic of considerable current interest. This is especially true of separations involving carbon dioxide. We have investigated the use of functionalized ionic liquids as materials for such separations, both as physical solvents and as agents for reactive carbon dioxide capture. Results involving a first-generation class of amine-containing trapping agents have been reported (JACS, 2002). Here, we discuss the synthesis and evaluation of new classes of amine-containing ionic liquids designed for reactive capture applications. These compounds include not just species in which the amine group is cation tethered, but also materials in which the functional group is anion-bound. Reactions of these compounds with carbon dioxide and other heterocumulenes will be discussed. 

