	Ionic Liquids: Not Just Solvents Anymore OR Ionic Liquids: Parallel Futures (Sponsored by Green Chemistry and Engineering, Separation Science and Technology and Novel Chemistry with Industrial Applications Sub-Divisions): 
Ionic Liquids and Education, Cosponsored with INOR, ORGN, ANYL, ENVR, PHYS, and POLY (Oral session #19065: Contains 8 papers: 8 accepted.)

   

Organizer: 

Joan F. Brennecke, Department of Chemical and Biomolecular Engineering, University of Notre Dame, 180 Fitzpatrick Hall, Notre Dame, IN 46556, jfb@nd.edu; Robin D. Rogers, Department of Chemistry and Center for Green Manufacturing, The University of Alabama, Tuscaloosa, AL 35487, rdrogers@bama.ua.edu; Kenneth R. Seddon, QUILL Research Centre, Queen's University Belfast, David Keir Building, Stranmillis Road, Belfast BT9 5AG United Kingdom, k.seddon@qub.ac.uk
   

Organizer, Presiding: 

Robert D. Singer, Department of Chemistry, Saint Mary's University, 923 Robie Street, Halifax, NS B3H 3C3 Canada, Robert.Singer@smu.ca


	Event
	

	· (910183) Ionic Liquids and Education: Where Teaching and Research Intersect. T. H. Chan


	

	· (946997) Beasts of burden: Ionic liquids as carriers of reactive reagents. J. A. C. Clyburne, T. Ramnial


	

	· (945452) Green solvents gone bananas: Use of ionic liquids for the processing and analysis of biomass. R. C. Remsing, D. A. Fort, R. P. Swatloski, P. Moyna, R. D. Rogers, G. Moyna


	

	· (945015) Ionic liquids in chemistry education: what role?. M. M. Kirchhoff


	

	Intermission

	

	· (947343) Synthesis of Siloxy Ionic Liquids. D. M. Brown, J. M. Hanna Jr., J. Varon


	

	· (943306) A Web Research Tool for Ionic Liquids – ILThermo. Q. Dong, C. D. Muzny, R. D. Chirico, J. Widegren, V. V. Diky, J. W. Magee, K. N. Marsh, M. Frenkel


	

	· (946779) Reference Electrode for Use in Ionic Liquids. A. H. Saheb, J. A. Janata, M. Josowicz


	

	· (920532) "Teaching the principles and practical applications of green chemistry in undergraduate organic chemistry". S. B. Abhyankar


	




IEC 0 [910183]:  Ionic Liquids and Education: Where Teaching and Research Intersect
Tak Hang Chan, Department of Chemistry, McGill University, 801 Sherbrooke Street, West, Montreal, QC H3A 2K6, Canada, tak-hang.chan@mcgill.ca 
Abstract
This lecture will describe the experience of teaching ionic liquids in an advanced undergraduate course "Green Chemistry" at McGill University, as well as in several graduate short courses in various universities (Australia, Hong Kong, China). A prominent feature is how teaching and research can reinforce each other in the teaching of ionic liquids. An undergraduate's final year project on ionic liquids led to publications in refereed research journals. Student seminar presentations in the course led to collaborative research in a new area of application of ionic liquids. Colleagues' participation in the course led to joint research grants and projects. 


IEC 0 [920532]:  "Teaching the principles and practical applications of green chemistry in undergraduate organic chemistry"
Sudhir B. Abhyankar, Department of Chemistry, Sir Wilfred Grenfell College, Memorial University of Newfoundland, University Drive, Corner Brook, NF A2H 6P9, Canada, Fax: 709-639-8125, sudhir@swgc.mun.ca 

Abstract
Green Chemistry has a long way to go to firmly establish itself in the undergraduate curriculum, at most colleges and universities in North America. Teaching of green chemistry ranges from offering a full one semester course, covering a wide variety of topics, at a few institutions to none at many others. It is relatively easy to incorporate many of the principles of green chemistry, such as, atom economy and alternatives to use of traditional solvents, into second year organic courses. This presentation will illustrate how the applications of these principles can be accomplished by designing experiments that use solid-state reaction conditions and the use of catalysts. 


IEC 0 [943306]:  A Web Research Tool for Ionic Liquids – ILThermo
Qian Dong1, Chris D. Muzny1, Robert D. Chirico1, Jason Widegren1, Vladimir V. Diky1, Joseph W. Magee1, Kenneth N. Marsh2, and Michael Frenkel1. (1) Physical and Chemical Properties Division, National Institute of Standards and Technology, 325 Broadway, Boulder, CO 80305-3328, qian.dong@nist.gov, (2) Department of Chemical and Process Engineering, University of Canterbury 

Abstract
IUPAC Ionic Liquids Database, ILThermo, is a free web research tool that allows users worldwide to access an up-to-date data collection from the publications on experimental investigations of thermodynamic, and transport properties of ionic liquids as well as binary and ternary mixtures containing ionic liquids. 

A variety of information concerning significant measurement details is available in ILThermo, including chemical identifier information for ion and ionic liquids measured, numerical property values, measurement methods, sample purity, and uncertainty. The database can be searched by means of the ions constituting the ionic liquids, the ionic liquids themselves, or their properties and references. ILThermo presents information via a high-density data screen, which enables users to easily retrieve comprehensive ionic liquids data on one data page by navigating through a series of tables. 

ILThermo Version 1 was released to the public in December 2005. The usage and feedback will be summarized, and continuing updates and modifications will be reported accordingly. 


IEC 0 [945015]:  Ionic liquids in chemistry education: what role?
Mary M. Kirchhoff, American Chemical Society, 1155 Sixteenth Street, NW, Washington, DC 20036, Fax: 202-872-8068, m_kirchhoff@acs.org 

Abstract
Solvent substitution is an important focus of green chemistry, the design of chemical products and processes that reduce or eliminate the use and generation of hazardous substances. Alternatives are sought for widely-used organic solvents, many of which are flammable, toxic, and contributors to air pollution. The negligible vapor pressure of ionic liquids, along with their versatile and variable composition, makes them attractive as potentially greener solvents. Yet, ionic liquids are rarely covered in chemistry courses, in part because the recent explosion of research in this area has outstripped changes in the curriculum. This presentation will provide an overview of green chemistry in the curriculum, with an emphasis on teaching materials related to ionic liquids. 


IEC 0 [945452]:  Green solvents gone bananas: Use of ionic liquids for the processing and analysis of biomass
Richard C. Remsing1, Diego A. Fort2, Richard P. Swatloski3, Patrick Moyna2, Robin D. Rogers3, and Guillermo Moyna1. (1) Department of Chemistry & Biochemistry, University of the Sciences in Philadelphia, 600 S. 43rd Street, Philadelphia, PA 19104, Fax: (215) 596-8543, rremsing@usip.edu, g.moyna@usip.edu, (2) Departamento de Quimica Organica, Facultad de Quimica,Universidad de la Republica, (3) Department of Chemistry and Center for Green Manufacturing, The University of Alabama 

Abstract
Owing to their environmental and chemical characteristics and tunable physicochemical properties, ionic liquids (ILs) have found a plethora of applications in synthetic and analytical chemistry. This talk describes the use of these solvents in the processing and analysis of polysaccharides found in natural and manufactured materials. We first present a series of 13C and 35/37Cl NMR relaxation experiments which demonstrate that N,N'-dialkyl imidazolium chloride ILs dissolve carbohydrates through formation of hydrogen bonds between the solvent Cl- ions and the solute OH groups. The use of one of these compounds, 1-methyl-3-butyl imidazolium chloride ([C4mim]Cl), in the direct dissolution of grains, fruit pulps, textiles, and lignocellulosic materials will then be described, making particular emphasis on the analysis of the resulting samples through high-resolution 13C NMR techniques. The potential industrial uses of these novel and environmentally affable methodologies will be discussed as well. 


IEC 0 [946779]:  Reference Electrode for Use in Ionic Liquids
Amir H. Saheb, Jiri A. Janata, and Mira Josowicz, School of Chemistry and Biochemistry, Georgia Institute of Technology, 770 State Street, Atlanta, GA 30332-0400, Fax: 404-894-7452, amir.saheb@chemistry.gatech.edu 

Abstract
Use of room temperature ionic liquids, RTIL, in electrochemical experiments poses an inherit difficulty in selecting a reference electrode, due to limited solubility of certain electroactive compounds in the ionic liquid. Taking this into consideration, a reference electrode of the first kind, based on the Ag/Ag+ couple, or of the second kind based on Ag/AgCl reference system was made. The former uses silver-nitrate salt and the latter tetrabutylammonium chloride, both dissolved in acetonitrile and then added to the ionic liquid of choice in concentrations between 1.0M to 0.1M. An ionic contact of the reference system with the test electrolyte was made using a liquid junction internal compartment filled with the same ionic liquid as used for the electrochemical experiment. The performance of the fabricated reference electrodes were tested in the ionic liquid of choice using a ferrocene/ferricenium redox couple. The stability, reproducibility, and temperature behavior of the two reference systems have been characterized in the following ionic liquids: 1-butyl-3-methylimidazolium tetrafluoroborate, 1-butyl-3-methylimidazolium bis(trifluoromethanesulfonyl)imide, and 1-butyl-3-methylimidazolium hexafluorophosphate. 


IEC 0 [946997]:  Beasts of burden: Ionic liquids as carriers of reactive reagents
Jason A. C. Clyburne and Taramatee Ramnial, Department of Chemistry, Simon Fraser University, 8888 University Drive, Burnaby, BC V5A 1S6, Canada, clyburne@sfu.ca 

Abstract

Some of the more reactive materials, such as borane (BH3) and Grignard reagents, are too reactive to use safely in undergraduate teaching labs. Typically these are delivered in ethereal solvent that are typically flammable. As a component of our research program we have started to investigate the generation and use of new reagent mixtures in ionic liquids with the hope of introducing their use into teaching labs. As we all know, solvents play key roles in reaction pathways. They serve to homogenize reactants, act as heat sink for exothermic processes, and in many cases they act as a source of protons/hydrogen atoms in synthetic procedures. This presentation will report the preparation of some of these safely handled solutions as well as highlight some of the chemistry that we have observed in them that is unique for ionic liquids. 

IEC 0 [947343]:  Synthesis of Siloxy Ionic Liquids
David M. Brown1, James M. Hanna Jr.2, and Jack Varon1. (1) Department of Chemistry, Davidson College, 209 Ridge Road, Box 6918, Davidson, NC 28035-6918, Fax: 704-894-2709, dabrown@davidson.edu, (2) Department of Chemistry, Physics, and Geology, Winthrop University 

Abstract
The synthesis of novel ionic liquids is an area that is well suited to undergraduate research due to the generally simple preparation and isolation methods required. However, there are still barriers to be overcome at a solely undergraduate institution; prominent among these are constraints in funding, time, and equipment as well as difficulty maintaining project continuity. In spite of these limitations, we achieved the synthesis of eight new ionic liquids and characterized them by proton NMR. Four of these compounds were also tested as potential lubricants for metalworking. This presentation will describe our approaches toward the synthesis and characterization of these new compounds as well as some general observations about the field of ionic liquids in undergraduate research.

