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IONIC LIQUIDS AS EMERGING GREEN SOLVENTS FOR
ENVIRONMENTAL APPLICATIONS: ADVANCEMENTS IN
SOLVENT EXTRACTION DESALINATION

Ionic liquids (ILs), characterized by their diverse cation–anion combinations and highly
tunable physicochemical properties, offer substantial potential as versatile materials for
chemical and pharmaceutical applications. Recently, specific groups of ILs that exhibit
reversible miscibility with water and gases at certain temperatures have garnered
growing interest for environmental applications, such as solvent extraction desalination
(SED) and carbon capture, utilization, and storage (CCUS). SED utilizes solvents to
selectively extract pure water from saline streams, followed by water recovery through a
temperature-driven gravity-induced phase separation. While carboxylic acids and amines
have traditionally served as solvents for SED, ILs have recently been promoted as "green"
alternatives to these conventional volatile organic solvents.
This talk presents the fundamental concepts, principles, and methodologies underlying
IL-based SED. Furthermore, it will discuss a screening protocol developed by Prof. Lee’s
group to identify optimal IL candidates for the SED of various saline water sources across
different temperature and salinity ranges. By integrating lab-scale experimental data
with molecular dynamics (MD) simulations, his research elucidates the complex
molecular-level interactions among ILs, water, and salt ions. The developed screening
protocol presents a promising strategy for identifying superior cation–anion
combinations, ultimately enhancing environmental sustainability through advanced IL
design.
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Abstract

Prof. Jae Woo Lee is a professor in the Department of Environmental Engineering at
Korea University, Republic of Korea. He received his Ph.D. in Environmental Engineering
from Seoul National University, Republic of Korea, in 2000, following his B.S. and M.S.
degrees in the same field. He subsequently worked as a postdoctoral researcher and
research associate in the Department of Civil and Environmental Engineering at the
University of Delaware, USA. He is internationally recognized for his research on
environmentally sustainable water and energy systems. His research focuses on
biological and chemical transformations of refractory or toxic pollutants; bioenergy and
biofuel production from organic wastes; the fate and transport of greenhouse gases in
aquatic environments (including aquaculture and aquaponics); and the application of
advanced solvents for desalination and biogas upgrading. 
Prof. Lee has served as principal investigator for numerous international collaborative
research projects with diverse institutions and organizations, including the University of
Hawaii (USA), Columbia University (USA), the Research Triangle Institute (USA), Saudi
Aramco, and, most recently, the Hong Kong University of Science and Technology (Hong
Kong). He has published extensively in leading peer-reviewed journals and holds
numerous domestic and international patents. He currently serves as Editor-in-Chief of
Membrane Water Treatment (ISSN 2005-8624) and as Vice President of the Korean
Society of Water Environment. 


