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lonic Liquids and Their Applications Potential Persistent Environmental Contaminants
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ooints, often defined as less than 100 °C. While specific chemistry determines * As applications increase, possible point sources for et A
specific properties, as a class ILs often environmental release also increase. Y
Torsiczl v, s e 5ol smmimeie cxiien: have properties including: . Propertles.such as. solublllty,. thermal stablllty and non—volétlllty —
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e Good thermal stability environment, a possible concern.
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wide range of (potential) applications.
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=/ applications e Methods are needed to understand the scope of current contamination and to continue
° o monitoring the situation in the future.
®. : : : : L
* For this, robust analytical methods for sample preparation and IL detection, characterization, and
E Chemical solvents Space craft propellants guantitation across many species is needed.

Relationship to Principles of Green Chemistry

a Waste Prevention

ILs are recyclable, so research toward understanding IL properties especially
decomposition temperatures and conditions, may improve recyclability.

a Less Hazardous Chemical Synthesis

Mass Spectrometric Analysis of IL Species

Mass spectrometers are versatile platforms suitable for the detection, characterization, and
guantitation of various species. Given the fixed-charge nature of IL species, they should be
readily amenable to analysis by mass spectrometry. Mass spectrometry is poised as a tool for
applications as diverse as confirming the nature of synthetic IL species, monitoring degradation
products from various stress conditions, detecting ILs from the environment, and more. Two
example applications are shown below.

Rapid Screening for Known IL Species Degradation Product Characterization

Targeted IL Cations
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While ILs are typically non-volatile, many of their decomposition products
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ILs Heat Evaluating the analytical utility of DART-MS and other rapid screening
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* methods moves us toward the goal of real-time, in process monitoring and
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1 oroducts possibly reduction of ILs in waste streams, as well as real-time monitoring of
DART source Q IL species present in the environment.
Excited Helium gas Mass spectrometer inlet Non-volatile products MS/MS @ Design for Degradation
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As a long-term potential impact, improved understanding of decomposition
DART = Direct Analysis in Real Time Liquid chromatography as a function of structure may eventually lead to rational design of ILs that

tandem mass spectrometer can degrade completely into non-toxic products.
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