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Abstract
Among the grand challenges that engineers face today is the global climate change. Lessons learned from
the industrialization era; 21st century engineers seek alternative approaches and processes that are
environmentally benign. To mitigate global climate change and reduce carbon emissions from major
contributors, discovery of novel materials and processes are essential for the foreseeable future. This talk
will present the design approach and utility of ionic liquids (ILs) for capturing and utilizing CO 2 in various
applications such as post-combustion. In addition, adaptation of IL-based materials for space applications
to remove metabolically generated CO 2 from air will be discussed.
ILs as salts that are in liquid state below 100 ˚C and some below room temperature. They have wide liquidus
range and present negligible vapor pressures with high thermal stability. Therefore, ILs are recognized as
‘green solvents’. ILs’ high CO 2 solubility and selectivity have attracted interest for separations from post
and pre-combustion gases. Their affinity to CO 2 can be tuned by the choice of anion-cation pair and
appending functional groups; thus enabling energy savings in separations. Dual utility of ILs as absorbing
solvents and electrolytes, owing to their ionic conductivity, further enables the electrochemical separations
and conversion of CO2 to other commodities. We have designed ILs specifically for absorptive and
electrochemical processes that are energy efficient compared to amine based solvents – the most mature
technology in CO2 capture. Currently, we are adapting these materials and design principles for the air
revitalization needs to remove metabolically generated CO 2 in spacecraft and at the international space
station. This presentation will provide performance comparison of our novel encapsulated ILs to the stateof-the-art zeolite absorbers for processes that need to operate under microgravity.
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