Effect of Ionic Structure on Performance of Ionic Liquids in Electrodialytic Product Recovery
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[bookmark: _GoBack]Organic acids are ubiquitous in the chemical, pharmaceutical, and plastics industries. Their production has come mainly from petroleum sources; however, production from fermentation pathways has gained great support due to socioeconomic pressures insistent upon sustainable, energy efficient synthesis methods. Fermentation does lead to desired products, yet the optimization of these processes are currently ongoing. Substantial research is needed in the development of efficient and cost effective separation methods capable of producing organic acids in high yields. This project presents an investigation of ionic liquid structure on separation performance of electrodialysis. Electrodialytic separations allows the selective separation of desired organic products while maintaining stable conditions in the fermentation systems; however, large amounts of water are often required and low product concentrations can lead to complicated separations with less than desirable production levels. Recently, the use of ionic liquids in electrodialytic separations demonstrated the possibility of performing organic acid separation and purification out of aqueous solutions. Unfortunately, separation efficiencies were very low (~10-30%), thus further optimization was needed. This research discusses how variations in ionic liquid structure through cation and anion replacement can affect product and solvent affinity, resulting in drastic changes in separation efficiency. Through these developments and advances in membrane science, a simple and cost-effective method for organic acid separation from wastewaters and fermentation broth was developed that allows for solvent recycle and high product recovery. 
