
Ionic liquids for mass spectrometry: Matrices, separation and
microextraction
Hani Nasser Abdelhamid *
Department of Chemistry, Assuit University, Assuit 71515, Egypt

A R T I C L E I N F O

Keywords:
Ionic liquids
Mass spectrometry
Matrices
Liquid-liquid microextraction
Proteomics
Pathogenic bacteria
Quantification

A B S T R A C T

Applications of ionic liquids (ILs) for mass spectrometry (MS) are a burgeoning area and are promising
for real applications. However, the research of ILs for MS is in its infancy and there are a large potential
for further applications under the ashes. This review article provided an overview of the current state
and the research progress of ILs applications for MS. ILs offered several advantages, such as low vapor
pressure, soft ionization, high sensitivity, better separation and microextraction, effectively disperse
nanoparticles for nanoprobe technologies, and stable under vacuum and for storage in solution form, that
leaded to several applications for MS and assured that ILs carry a brilliant future for analytical pur-
poses. A plethora of ILs with different properties can be designed by various combinations of acid and
base moieties and were applied as multifunctional materials. Thus, ILs provided many platforms such
as green solvents for microextraction, stationary phases for separation and matrices for laser desorption/
ionization mass spectromery (LDI-MS). Comparison among the organic matrices, ILs and nanoparticles
were also highlighted.
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1. Introduction

Ionic liquids (ILs) are salts in liquid phase at room tempera-
ture. ILs have low melting point below 100°C (212°F). The main
reason for the low melting point is due to the charge diffuse of ILs
ions. ILs consists of ions and can be called as liquid electrolytes, ionic
melts, ionic fluids, fused salts, liquid salts, or ionic glasses. The first
prototype represented the ionic liquids was ethyl ammonium nitrate
with chemical formula [C2H5NH3]+[NO3]− andmelting point 12°C [1].
Ionic liquids offered several features such as low vapor pressure, non-
flammable, electrically conducting, offered a wide numbers of

different structures, were stable under vacuum, and have good
thermal stability. There are several review articles [2–16], book chap-
ters [17–20] that discussed the properties and applications of ILs
as solvent, catalysis or chemical engineering. Because of the unique
properties of ILs, they are integrated in many trends such as ana-
lytical chemistry [21–29], electrochemistry [30], catalysis [31,32],
and others [33]. The wide applications of ILs can be confirmed by
the increase of publicationwhen a searchwas runwith “ionic liquids”
(Fig. 1A). These interests are varied for many aspects such as ana-
lytical chemistry, chromatography/separation/microextraction,
material chemistry, environmental, catalysis, electrochemistry, energy
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Fig. 1. a) Scientific publication of ionic liquids over the years. Data were collected from Web of Science by using the word ‘ionic liquids’; b) types of the scientific publica-
tions and c) the applications of ILs.
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