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PREFACE

This is the third and final book of three volumes of critical overviews of the key
areas of ionic liquid chemistry. The first volume was entitled lonic Liquids
UnCOlLed; the second was lonic Liquids Further UnCOILed. The history and
rationale behind this trilogy were explained in the preface to Volume 1 and so will
not be repeated here. But we did instruct the authors as follows: ‘It is important to
emphasise that these are meant to be critical reviews. We are not looking for com-
prehensive coverage, but insight, appreciation and prospect. We want the type of
review which can be read to give a sense of importance and scope of the area,
highlighting this by the best published work and looking for the direction in which
the field is moving. We would also like the problems with the area highlighting, e.g.
poor experimental technique, poor selection of liquids, and variability of data’
Looking back over all three books, we are amazed at the quality of reviews
produced and their ‘timeless’ nature — they are fresh and inciteful.

This final book includes eleven critical expert overviews of differing aspects
of ionic liquids — the final chapter could almost be a stand-alone book. It is our
continuing view that, in the second decade of the twenty-first century, reviews
that merely regurgitate a list of all papers on a topic, giving a few lines or a
paragraph (often the abstract!) to each one, have had their day — 5 min with an
online search engine will provide that information. But we are sure that the
growth of open-access journals and books from predatory online publishers
will guarantee their prolonged existence. Such reviews belong with cassette
tapes, typewriters and the printed journal — valuable in their day, but of little
value now. The value of a review lies in the expertise and insight of the reviewer
and their willingness to share it with the reader. It takes moral courage to say
‘the work of [...] is irreproducible, or of poor quality, or that the conclusions
are not valid’ — but in a field expanding at the prestigious rate of ionic liquids,
it is essential to have this honest feedback. Otherwise, errors are propagated.
Papers still, in 2015, appear using hexafluorophosphate or tetrafluoroborate
ionic liquids for synthetic or catalytic chemistry, and calculations on ‘ion pairs’
are still being used to rationalise liquid state properties! We trust this volume,
containing eleven excellently perceptive reviews, will help guide and secure
the future of ionic liquids. We believe the reviews in our volumes should be
compulsory reading for all research workers in the field.

NATALIA V. PLECHKOVA
KENNETH R. SEDDON
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inverse gas chromatography

inverse photoelectron spectroscopy

infrared spectroscopy

infrared reflection—absorption spectroscopy
infrared visible sum-frequency generation
ion scattering spectroscopy

low-energy ion scattering

liquid secondary ion mass spectrometry
metastable atom electron spectroscopy
matrix-assisted laser desorption

molecular beam surface scattering

Monte Carlo

molecular dynamics

metastable impact electron spectroscopy
multilayer perceptron

multi-linear regression

molecular mechanics

magnetic resonance

magnetic resonance imaging

mass spectrometry

non-equilibrium molecular dynamics
near-edge absorption fine structure
near-infrared spectroscopy

nuclear magnetic resonance

neutron reflectivity

non-random two liquid

Optimised Potentials for Liquid Simulations
polarisable continuum model

photodiode array detection

photoelectron spectroscopy

pulsed field-gradient nuclear magnetic resonance
pulsed-gradient spin-echo nuclear magnetic resonance
projection pursuit regression

quantum mechanics

quantitative structure—activity relationship
quantitative structure—property relationship
reflection—absorption infrared spectroscopy

XXV



XXVi

ABBREVIATIONS

RI refractive index

RMC reverse Monte Carlo

RNEMD reverse non-equilibrium molecular dynamics
RNN recursive neural network

ROESY rotating-frame Overhauser effect spectroscopy
RP-HPLC reverse-phase high-performance liquid chromatography
RST regular solution theory

SANS small-angle neutron scattering

SCMFT self-consistent mean field theory

SEM scanning electron microscopy

SEM-EDX  scanning electron microscopy with energy-dispersive X-ray
SFA surface forces apparatus

SFC supercritical fluid chromatography

SFG sum-frequency generation

SFM systematic fragmentation method

SIMS secondary ion mass spectrometry

soft-SAFT soft statistical associating fluid theory

STM scanning tunnelling microscopy

SVN support vector network

TEM tunnelling electron microscopy

TGA thermogravimetric analysis

THz-TDS terahertz time-domain spectroscopy

TLC thin-layer chromatography

tPC-PSAFT truncated perturbed chain-polar statistical associating fluid theory
TPD temperature programmed desorption

UA united-atom parameterisation

UHV ultra-high vacuum

UNIFAC UNIQUAC Functional-group Activity Coefficients
UNIQUAC  UNIversal QUAsiChemical

UPLC ultra-pressure liquid chromatography

UPS ultraviolet photoelectron spectroscopy

uv ultraviolet

UV-Vis ultraviolet-visible

VBT volume-based thermodynamics

XPS X-ray photoelectron spectroscopy

XRD X-ray powder diffraction

XRR X-ray reflectivity

MISCELLANEOUS

A 1 dngstrom = 10"m

ACS American Chemical Society

ANQ 1-amino-3-nitroguanidine

API active pharmaceutical ingredient



ATMS
ATPS
a.u.
BASF™
BASIL
BATIL
BE
BILM
BNL
BOD
BP

b.pt.
BSA
BT
BTAH
BTX
calc.

CB
CCDC
CE
CEES
CFC MC
cif
CL&P
CLM
CMC
CMPO
[C MeSO, ]
CNTs
CNRS
COIL
CPU
CSA
CSD
CWAs

d

D0298

1D

2D

3D
DABCO
DBT
DC
DCI18C6
DF

ABBREVIATIONS Xxvii

acetyltrimethylsilane

aqueous two-phase system

atomic units

Badische Anilin- und Sodafabrik

Biphasic Acid Scavenging Utilising Ionic Liquids
Biodegradability and Toxicity of Ionic Liquids
binding energy

bulk ionic liquid membrane

Brookhaven National Laboratory
biochemical oxygen demand

British Petroleum

boiling point

bovine serum albumin

benzothiophene

benzotriazole

benzene-toluene—xylene mixture

calculated

Cibacron Blue 3GA

Cambridge Crystallographic Data Centre
crown ether

2-chloroethyl ethyl sulphide

‘continuous fractional component’ Monte Carlo
crystallographic information file

Canongia Lopes and Padua

charge lever momentum

critical micelle concentration
octyl(phenyl)-N, N-diisobutylcarbamoylmethylphosphine oxide
alkyl methyl sulfate

carbon nanotubes

Centre National de la Recherche Scientifique
Congress on Ionic Liquids

central processing unit

chemical shielding anisotropy

Cambridge Structural Database

chemical warfare agents

doublet (NMR)

bond energy at 298 K

one-dimensional

two-dimensional

three-dimensional
1,4-diazabicyclo[2.2.2]octane
dibenzothiophene

direct current

dicyclohexyl-18-crown-6

Debye and Falkenhagen



xxviii ABBREVIATIONS

DH Debye—Hiickel

DITPA diisopropylamine

4,6-DMDBT  4,6-dimethyldibenzothiophene

DNA deoxyribonucleic acid

DMF dimethylmethanamide (dimethylformamide)

DMH dimethylhexene

2DOM two-dimensional ordered macroporous

3DOM three-dimensional ordered macroporous

DOS density of states

DPC diphenyl carbonate

DRA drag-reducing agent

DSSC dye-sensitised solar cell

DSTE double stimulated-echo

E enrichment

EDC extractive distillation column

EE expanded ensemble approach

EoS equation of state

EOR enhanced oil recovery

EPA Environmental Protection Agency

eq. equivalent

FCC fluid catalytic cracking

FFT fast Fourier transform

FIB focussed ion beam

FMF Freiburger Materialforschungszentrum

FRIAS Freiburg Institute for Advanced Studies

FSE full-scale error

ft foot

GDDI generalised distributed data interface

GEMC Gibbs ensemble Monte Carlo

GSSG glutathione disulfide

GSH glutathione

GT gauche-trans

HDS hydrodesulfurisation

HEMA 2-(hydroxyethyl) methacrylate

HOMO highest occupied molecular orbital

HOPG highly oriented pyrolytic graphite

HV high vacuum

i.d. inner diameter

IFP Institut Francais du Pétrole

IgG immunoglobulin G

IPBE ion-pair binding energy

IPE Institute of Process Engineering, Chinese Academy of
Sciences, Beijing

ITO indium tin oxide

IUPAC International Union of Pure and Applied Chemistry



