Acids and bases:
biomaterial solubilization into ionic liquids,
DNA solvent design, 158-159
chloroaluminate electrodeposition, main group
elements, 113-119
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basic principles, 341-343
future applications, 344
low molecular weight model compounds,
338-341
structure and properties, 337-338
Adenine, DNA ionic liquidization, 337-343
Aldolase antibody 38C2:
aldolase reaction, 138—-140
fluoromethylated imine reaction,
140-141
Michael reaction, 140
Aldol reaction, aldolase antibody 38C2-promoted
reaction, 138—140
Alkali halides:
inorganic entities, 8
Alkali metal ionic liquids (AMILs):
basic properties, 259-261
gelation, 262-263
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zwitterionic liquids, 245-257
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liquid applications, 177-178
N-Alkyl-N-methylpiperidinium (RMPip),
fluoroanion salts, 230-234
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Alkyl spacer, amphoteric polymers, 356-358
Alternating current impedance, liquid crystal ionic
liquids, anisotropic ionic conductivities,
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liquid applications, 182—-184
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121-123
Amine neutralization:
ionic conductivity, 240-242
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Amphiphilic molecular assemblies:
charged bilayer membranes, 148—151
ionophilic-ionophobic interactions, 151-154
molecular self-assembly, 144—145
Amphoteric polymers:
basic properties, 355-356
copolymers, 356-358
poly(zwitterionic liquid)s, 358-360
Anhydrous hydrogen fluoride, room-temperature
ionic liquids, 227-234
Anionic conductive polyether/salt hybrid, basic
properties, 274-275
Anion radical salts, low melting points, 280-283
Anisotropic ionic conductivity:
basic principles, 80
liquid crystal ionic liquids, 314-317
Anodic fluorination, selective anodic techniques,
93-101
Anodic limiting potential, room-temperature ionic
liquids, 51
Antimony, electrodeposition, 118-119, 124
Aprotic organic cations:
basic properties, 6
cohesion-fluidity trade-off, 19-21
electrolytic reactions, 89-90
Aqueous media:
biomaterial solubilization into ionic liquids,
protein solubilization, 159-160
molecular self-assembly, ionic liquids, 144—145
Arrhenius plots:
amine neutralization, ionic conductivity,
240-242
amphoteric polymers, copolymers, 357-358
electrical conductivity and vapor pressure,
17-18
ionic conductivity, 77-80
ionic liquid diffusion, 58
low-temperature liquid behavior, 8—11
polymer brushes, 370-373
self-diffusion coefficient and viscosity
correlation, 63—-69
Z-Aspartame, enzyme-catalyzed synthesis, ionic
liquids, 136
Avogadro’s number, molar conductivity-diffusion
coefficient correlation, 70-72

Bilayer formations, molecular self-assembly:
aqueous and organic media, 144-145
charged bilayer membranes, 148—151

Binary diffusion, ionic liquid diffusion as, 58

Binary fluorides, RTIL fluorohydrogenates,

233-234

Biomaterial ionic liquids, solubilization:
basic principles, 157
DNA solvent design, 158—159
PEO-modified cytochrome ¢, 161-162
polyether modification, 159-160
Biotransformation, aldolase antibody 38C2-
promoted reaction, 138-140
Bipyridinium cation, liquid crystalline ionic
liquids, 310-312
Bismuth, electrodeposition, 119
Bis-trifluoromethanesulfonyl imide (HTFSI):
proton transfer, 18—19
Bis(trifluoromethylsulfonyl)imide (BPTFSI):
ionic transport, 60—62
molar conductivity-diffusion coefficient
correlation, 69-72
self-diffusion coefficient and viscosity
correlation, 62—69
Blocking electrodes, ionic conductivity, 77—-80
Boiling point elevation, protic ionic liquids, 6—7
Boltzmann’s constant:
electrical conductivity and low vapor pressure,
13-18
self-diffusion coefficient and viscosity
correlation, 67-69
9-Borabicyclo[3.3.1]nonane (9-BBN), polyether/
alminate and borate salt hybrids, 274
Borate salt hybrids, ionic conductivity, 272-274
Brgnsted acids and bases:
fuel cell technology, 200-202
ionic liquids, 6-7
Brownian motion, ionic liquid diffusion and,
55-56
N-Butylpyridinum chloroaluminate (BP) systems:
cation, self-diffusion coefficient and viscosity
correlation, 65-69
photoelectrochemical cells, in-volatile solvent
ionic liquids, 190-191
N-n-Butylisoquinolinium (TCNQ),, magnetic
ionic liquids, electrical conductivity,
278-283
1-Butylpyridinium tetrafluoroborate (BPBF,):
ionic transport, 60—62
molar conductivity-diffusion coefficient
correlation, 69-72
self-diffusion coefficient and viscosity
correlation, 62—69

Cadmium, electrodeposition, 122123, 125-126

Candida antarctica lipase, enzymatic reactions,
135-136

Capacitance, double-layer capacitance, 206—-207



Carbinols, lipase-catalyzed enantioselective
acylation, 136-137
Carbohydrate dissolution, molecular self-
assembly, 146—148
Carbon dioxide, electrochemical fixation, 105
Carboxylate anion, zwitterionic liquids,
246-257
melting points, 252
Cathodic limiting potential, room-temperature
ionic liquids, cation reduction, 48-51
Cation-anion pairs:
cohesion-fluidity trade-off, 19-21
novel fluoroanions, room-temperature ionic
liquids, 228-234
Cationic transference numbers, self-diffusion
coefficient and viscosity correlation,
65-69
Cation radical salts, magnetic ionic liquids, low
melting point, 280
CCD spectrometry, ionic liquid redox reactions,
85-86
Cell design, electrolytic reactions, 90-91
Cetyltrimethylammonium bromide (CTAB),
molecular self-assembly, 144—146
Charged bilayer membranes, molecular self-
assembly, 148151
Charge transfer:
magnetic ionic liquids, electrical conductivity,
neutral DA charge transfer comples,
278-280
polyether/salt hybrids, 269
Charging voltage, double-layer capacitance
characteristics, 216-218
Chemical diffusion, ionic liquid diffusion as, 58
Chemical modification, liquid crystalline ionic
liquids, 308-312
Chloroaluminate systems:
electrodeposition, 112-123
main group elements, 113-119
transition metals, 119-123
ionic liquid electrochemistry, 32
lithium-ion batteries, ionic liquid applications,
175
room-temperature ionic liquids, electrochemical
windows, 43-46
Chlorozincate systems:
electrodeposition, 125-126
ionic liquid electrochemistry, 32
Chromium, electrodeposition, 120—123
Cobalt, electrodeposition, 120-123, 126127
Cohesion in ionic liquids, fluidity trade-off, 19-21
Complex-impedance method, ionic conductivity,
76-80
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Constant current-constant voltage (CCCV),
lithium-ion batteries, ionic liquid
applications, 184

Constant current electrolysis:

basic techniques, 92
lithium-ion batteries, ionic liquid applications,
184

Constant potential electrolysis, basic techniques,
92

Copolymers:

amphoteric properties, 356358
liquid/polymer gels, 332-335

Copper, electrodeposition, 121-123, 124-127

Copper iodide, quasi-solid-state DSSC system,
RTILs, 196-197

Critical micelle concentration (CMC), molecular
self-assembly, 145-146

Cross-linkers, polymer brushes, 367-373

Crystalline structures, electrical conductivity and
low vapor pressure, 13—18

Current-voltage characteristics:

in-volatile solvent ionic liquids:
N-butylpyridinium chloroaluminate system,
190-191
low-viscous ionic liquids, Gritzel cells,
193-195
photoelectrochemical cell, performance
evaluation, 196-197

Cut-off current, room-temperature ionic liquids,
voltammetric reduction/oxidation potential
evaluation, 37-38

Cyclic carbonates, electrochemical fixation, 105

Cyclic voltammetry (CV):

electrochemical polymerization, 101-105
redox reactions of protein, 165-168
room-temperature ionic liquids:

basic principles, 36

novel fluoroanions, 232-234

reduction/oxidation potential evaluation,

36-38

scan rate effects, 42—-43

Cytochrome c:

PEO-modified biomaterial solubilization into
ionic liquids, 161-162
protein redox reactions, 167-168
Cytosine, DNA ionic liquidization, 337-343

DA complexes, magnetic ionic liquids, electrical
conductivity, neutral charge transfer,
278-280

Dahms-Ruff equation, short-circuit photocurrents,
liquid media viscosity, 195-196
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Dark-field optical micrography, molecular self-
assembly, 148—149
ionophilic-ionophobic interactions, 151-154
DCA compounds, plastic crystal electrolytes,
294-296
Decomposition voltage:
double-layer capacitance, 211-213
double-layer capacitance dependence,
218-219
high double-layer capacitance, electrolyte
materials, 207-208
Decoupling index:
conductivity and fluidity relaxation times,
15-19
Degrees of freedom, plastic crystal ionic
conductivity, 289-290
Dehydration, room-temperature ionic liquids,
voltammetric measurements, 40—42
Dehydrocoupling reactions, polyether/alminate
and borate salt hybrids, 273-274
Dicationic iron complexes, EMI salts, 284
Dicyanoethenolate anion, zwitterionic liquids,
246-257
melting points, 255-257
Diethylmethyl(2-methoxyethyl)ammonium
(DEME") cation, 221
Differential scanning calorimetry (DSC):
ionic conductivity, 78—80
zwitterionic liquids, 247-257
Diffusion coefficient:
ionic liquid self-diffusion and ionic transport,
58-59
pulsed-gradient spin-echo NMR, 59-60
molar conductivity and, 69-72
Diffusion in ionic liquids:
basic processes, 56—58
diffusivity principles, 55-56
future research issues, 72-73
ionic transport behavior, 60-62
molar conductivity and, 69-72
pulsed-gradient spin-echo NMR, self-diffusion
coefficient measurements, 59-60
self-diffusion and ionic transport, 58—59
viscosity and self-diffusion coefficient,
62-69
N,N-Dimethylpyrrolidinium cation, plastic crystal
ionic conductivity, 300-302
Dissociation:
electrical conductivity and low vapor pressure,
13-18
polyether/salt hybrid, ionic conductivity,
270-272
Divalent anions, alkali metals, 259-261

DMABP cation, room-temperature ionic liquid
voltammetry, electrochemical window
comparisons, 46

DNA:

ionic liquidization:
acids and bases, 341-343
basic properties, 337-338
future applications, 344
low molecular weight model compounds,
338-341
solvent design, biomaterial solubilization into
ionic liquids, 158—159
Dopant species:
ionic plastic crystals, conductivity, 295-299
plastic crystal ionic conductivity, 290
transport mechanisms, 300-302

Double ionic liquid system, selective anodic
fluorination, 98—101

Double-layer capacitors:

fabrication, 215
initial characteristics, 216218
ionic liquid applications:
basic properties, 208-214
decomposition voltage, 211-213
electrolyte characteristics, 216-218
electrolyte materials, 207-208
electrolytic conductivity, 209-211
energy density, 219-221
ionic liquid preparation, 214-215
life characteristics, 218
mercury capacitance, 213
outline, 205-207
performance evaluation, 214-221
recent developments, 221
voltage dependence, 218-219

Dropping mercury electrode (DME), double-layer
capacitance, 213-214

DSSC cells:

iodide-based ionic liquids, 191-192

low-viscous ionic liquids, Gritzel cells,
193-195

quasi-solid-state system, iodide-based RTILs,
196-197

short-circuit photocurrents, liquid media
viscosity, 195-196

Dye-loaded semiconductor electrode,
photoelectrochemical cells, 189

Einstein’s equation, ionic liquid diffusion, 56-58
Electrical conductivity:
double-layer capacitance:
electrolyte materials, 207208



initial characteristics, 217-218
temperature dependence, 209-211
fluoroanion salts, 229-234
ionic liquid gels, 326-327
low-temperature liquid behavior, 10-11
low vapor pressure and, 12—18
magnetic ionic liquids:
basic properties, 277-278
cationic radical salts, low melting point, 280
EMI salts, paramagnetic metals, 283-284
neutral DA charge transfer complex, 278—
280
TCNQ anionic radical salts, low melting
point, 280-283
Electrical double-layer, basic properties,
205-207
Electric charge, molar conductivity-diffusion
coefficient correlation, 70-72
Electrocapillary curve measurements, double-
layer capacitance, 213-214
Electrochemical techniques:
carbon dioxide fixation, 105
ionic liquids:
chloroaluminate systems, 32
chlorozincate systems, 32
electrolyte preparation, 28—29
equipment, 27-28
nonchloroaluminate systems, 32—33
reference electrodes, 29-33
working electrodes, 29
polymerization, 101-105
zwitterionic liquids, 245-257
Electrochemical window (EW):
novel fluoroanions, room-temperature ionic
liquids, 230-234
room-temperature ionic liquids:
defined, 35-36
mutual comparisons, 43-51
chloroaluminate systems, 43-46
nonchloroaluminate systems, 46—51
reference electrode, 38—40
residual water effects, 40-42
selective anodic fluorination, 95-101
Electrodeposition, metal complex catalysts:
basic principles, 111-112
chloroaluminate ionic liquids, 112—-123
main group elements, 113-119
transition metal, 119-123
metal variants, 126—-127
nonchloroaluminate ionic liquids, 123-126
chlorozincate ionic liquids, 125-126
main group metals, 124
transition metals, 124125
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Electrode potential, ionic liquid electrochemistry,
29-33
Electrolyte materials:
double-layer capacitance, 207-208
ion conductive polymers, 347-353
ionic liquid gel conductivity, 326-327
liquid/polymer gels, 331-335
plastic crystal electrolytes, thermal properties
and synthesis, 292-294
polymer brushes, 363-373
Electrolyte preparation:
basic principles, 28—-29
Electrolyte solutions:
electrical conductivity and vapor pressure,
15-18
ionic conductivity, 75—-80
properties of, 1
Electrolytic reactions:
basic principles, 89-90
carbon dioxide fixation, 105
cell design, 90-91
constant current and potential electrolysis,
92
electrochemical polymerization, 101-105
electropolymerization, 92
electroreductive coupling, metal complex
catalysts, 106
future research issues, 107
mediated indirect electrolysis, 92
selective anodic fluorination, 93—-101
Electron paramagnetic resonance (EPR), magnetic
ionic liquids, electrical conductivity,
279-280
Electropolymerization, electrolytic reactions, 92
Electroreductive coupling, metal complex
catalysts, 106
EMI cations, lithium-ion batteries, ionic liquid
applications, 177-178
Enantioselective acylation, lipase catalysis,
136-137
Energy density, double-layer capacitance, 219—
220
Enthalpy fluctuations, electrical conductivity and
low vapor pressure, 1318
Enthalpy of fusion, electrical conductivity and low
vapor pressure, 13-18
Entropy of fusion, plastic crystal ionic
conductivity, 289-291
Enzymatic reactions:
aldolase antibody 38C2 promoted aldol
reaction, 138-140
antibody aldolase promoted Michael reaction,
140
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Enzymatic reactions (Continued)
fluoromethylated imines, antibody aldolase
38C2-ionic liquid system, 140—-141
lipase (Candida antarctica) catalyzed reactions,
135-136
lipase-catalyzed enantioselective acylation,
136-138
Z-aspartame synthesis, 136
Esterification, lipase-catalyzed enantioselective
acylation, 137-138
Ether-based ionic liquids, molecular self-
assembly, ionophilic-ionophobic
interactions, 154
Ethylene oxide (EO), polymer brushes, 363—-373
1-Ethyl-3-methylimidazolium fluorohydrogenate
(EMIm(HF), ;F):
development of, 227-234
Ethylimidazolium tetrafluoroborate (EImBF,),
DNA ionic liquidization, 342—343
1-Ethyl-3-methylimidazolium (EMI):
double-layer capacitance:
initial characteristics, 216-218
ionic properties, 208-214
fluoroanion salts, 228—-234
low-viscous ionic liquids, Gritzel cells, 193—
195
paramagnetic metal complexes, 283-284
1-Ethyl-3-methylimidazolium tetrafluoroborate
(EMIBE,):
ionic transport, 60—62
molar conductivity-diffusion coefficient
correlation, 69-72
self-diffusion coefficient and viscosity
correlation, 62—69
1-Ethyl-3-methylimidazolium
bis(trifluoromethylsulfonyl)imide
(EMITFSI):
ionic transport, 60—62
molar conductivity-diffusion coefficient
correlation, 69-72
self-diffusion coefficient and viscosity
correlation, 62—69
Eutectic systems:
inorganic ionic liquids, 7-8
low-temperature liquid behavior,
8-11
Evanescent wave characteristics, optical
waveguide spectroscopy, 83—-86
Excess boiling point, protic ionic liquids,
6-8

Faradaic current, double-layer capacitance,
electrolyte materials, 207-208

Faraday constant:
ionic liquid dissociation, Nernst-Einstein
equation, 13-18
molar conductivity-diffusion coefficient
correlation, 70-72
Ferrocenium/ferrocene redox potential:
ionic liquid electrochemistry, 30-33
photoelectrochemical cells, in-volatile solvent
ionic liquids, 190-191
room-temperature ionic liquids:
electrochemical window comparisons, 46-51
reference electrode, 38—40
Fick’s first and second laws, ionic liquid diffusion
and, 56
Fill factor, photoelectrochemical cells, 190
Fluidity of ionic liquids, cohesion trade-off with,
19-21
Fluorination, selective anodic techniques,
93-101
Fluoroanion salts, room-temperature ionic liquids,
227-234
Fluoromethylated imines, aldolase antibody 38C2
reaction, 140-141
Fuel cells. See Ionic liquid fuel cell
Fusion entropy, plastic crystal ionic conductivity,
289-291

Gallium, electrodeposition, 117-119
Gallium-arsenide (GaAs), photoelectrochemical
cells, in-volatile solvent ionic liquids,
190-191
Gelation:
alkali metal ionic liquids, 262-263
ionic liquids:
conductivity, 326-327
low molecular weight gelators, 323-326
polymer gels, 327-329
liquid/polymer gels, 331-335
Gel strength, ionic liquid gelation, low-molecular
weight gelators, 324-326
Germanium, electrodeposition, 124
Gibbs free energy, ionic liquid melting points,
11-12
Glass transition temperature:
alkali metal ionic liquids, 260-261
amine neutralization, ionic conductivity,
241-242
cohesion-fluidity trade-off, 19-21
fuel cell technology, 202
ionic liquid melting point, 5-6
low-temperature liquid behavior, 8—11
low molecular weight model compounds,
338-341



low-temperature liquid behavior, conductivity, 11
polycations, 351-352
polymer brushes, 364-373
zwitterionic liquids, 251-257
Glassy carbon electrodes:
double-layer capacitance, 209
electrocatalytic reactions, 107
ionic liquid electrochemistry, 29
polymer brushes, 365-373
room-temperature ionic liquids:
residual water effects, 41-42
scan rate effects, 43
Global warming, fuel cell technology,
199-202
Glucose oxidase (GOD), molecular self-assembly,
147-148
Glycolipid bilayer membranes, molecular self-
assembly, 146—148
Gold, electrodeposition, 123
Gritzel cell:
basic properties, 189
in-volatile solvent ionic liquids:
cell I, iodide-base IL, 191-192
low-viscous ionic liquids, 192—-195
short-circuit photocurrents, liquid media
viscosity, 195-196
Green chemistry, ionic liquids and, 21
Grotthus mechanism:
photoelectrochemical cells, 189
short-circuit photocurrents, liquid media
viscosity, 195-196
superionic electrolytes, 17-19

Hahn spin-echo pulse sequence, ionic liquid self-
diffusion and ionic transport, 59-60
Haven ratio, ionic liquid self-diffusion and ionic
transport, 59
HBF,:
amine neutralization, 238-240
ion species effects, 240
DNA ionic liquidization, 339-341
polycations, 348-352
Hexafluorophosphate (PF6), electrodeposition,
123-125
1-Hexyl-3-methylimidazolium iodide (HMI-I),
photoelectrochemical cells, in-volatile
solvent ionic liquids, 191-192
High double-layer capacitance, electrolyte
materials, 207-208
Honda Fujishima effect, photoelectrochemical
cells, 187-189
Host polymer structures, alkali metal ionic liquid
gelation, 262-263
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HTFSI mixture:
DNA ionic liquidization, 339-341
fuel cell technology, 200-202
Hydrocarbon (HC) spacer, polymer brushes,
363-373
Hydrofluoric acid, low-viscous ionic liquids,
Gritzel cells, 192-195
Hydrogen-bonded solvents, electrical conductivity
and vapor pressure, 17-18
Hydrogen chloride (HCI) elimination:
room-temperature ionic liquids, novel
fluoroanion salts, 227-234
Hydrogen electrodes, proton transfer ionic liquids,
18-19
Hysteresis effects, ionic conductivity, 80

Imidazole compounds:
fuel cell technology, 200-202
liquid crystalline ionic liquids,
308-312
polycations, 349-352
poly(zwitterionic liquid)s, 360
quaternized onium salts, amine neutralization,
242-243
TCNQ anion radical salts, low melting points,
281-283
triple ion-type imidazolium salt, 263-265
Impedance spectroscopy:
ionic conductivity, 76—-80
ionic liquid self-diffusion and ionic transport,
58-59
Indirect electrolysis, mediators for, 92
Indium, electrodeposition, 117-119
Indium tin oxide surfacese, liquid crystal ionic
liquids, anisotropic ionic conductivities,
314-317
Inorganic cation contamination, ionic liquid
electrolyte preparation, 29
Inorganic ionic liquids:
basic properties, 7-8
low-temperature liquid behavior, 10-11
Intermolecular interactions, liquid crystal ionic
liquids, anisotropic ionic conductivities,
316-317
In-volatile solvent ionic liquids,
photoelectrochemical cells,
190-196
N-butylpyridinum chloroaluminate systems,
190-191
Gritzel cell, low-viscous IL, 192—-195
Gritzel cell I, iodide-based IL, 191-192
short-circuit photocurrents, liquid media
viscosity, 195-196
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Todide-based ionic liquids:
electrochemistry, 33
Griitzel cell I, 191-192
quasi-solid-state DSSC system, 196—197
short-circuit photocurrents, liquid media
viscosity, 195-196
Ton conductive polymers:
basic properties, 347
polyanions, 352-353
polycations, 348-352
poly(zwitterionic liquid)s, 358-360
ITon gels, formation of, 329
Tonic conductivity:
alkali metal ionic liquid:
gelation, 262-263
triple ion-type imidazolium salt, 264-265
amine neutralization, 240-242
amphoteric polymers, 356—358
anionic conductive polyether/salt hybrid, 274—
275
basic principles, 75-80
DNA ionic liquidization, 341-343
fuel cell technology, 202
ionic liquid gels, 326-327
liquid crystal ionic liquids, 314-317
liquid/polymer gels, 333-335
plastic crystals:
background phases, 290-291
basic properties, 289-290
electrolyte synthesis and thermal properties,
292-294
future research issues, 302
organic crystals, 294-299
transport mechanisms, 299-302
polyanions, 352-353
polycations, 349-352
polyether/salt hybrids:
improvement of, 269-272
ionic liquid properties, 267-268
polymer brushes, 364-373
poly(zwitterionic liquid)s, 360
zwitterionic liquids, 255-257
ITonic liquid fuel cell (ILFC):
electrolytes, proton transfer ionic liquids as,
18-19
ionic liquid applications, 199-202
proton transfer ionic liquids as, 18—19
Tonic liquids:
basic properties, 1-2
classes of, 5-8
electrical conductivity and vapor pressure, 12—
18
future research, 375-376

industrial process applications, 6
low-temperature liquid behavior, 8—11
melting point, 5-6
lattice energy and, 11-12
zwitterionic liquids, 247-257
physical properties, 2
potential applications, 2-3
preparation, 214-215
Tonic solvates, basic properties, 8
Ionic transport, ionic liquid self-diffusion and,
58-59, 60-62
Tonogels, molecular self-assembly, 146—148
ITonophilic-ionophobic interactions, molecular
self-assemblies, 151-154
Ton species, neutralized amines, 240
“IR drop,” room-temperature ionic liquids,
voltammetry measurements, 36
reduction/oxidation potential evaluation,
37-38
Tron, electrodeposition, 120—123, 126

Lambda-like transition, plastic crystal electrolytes,
293-294
Lamellar structure, liquid crystalline ionic liquids,
309-312
Lanthanum, electrodeposition, 122—123
Lattice energy, melting points and, 11-12
Layered assemblies, liquid crystalline ionic
liquids, 309-312
Lead, electrodeposition, 118—119
Lewis acids:
chloroaluminate electrodeposition, 112—123
polyether/alminate and borate salt hybrids,
273-274
room-temperature ionic liquids:
novel fluoroanions, 233-234
Life characteristics, double-layer capacitance, 218
Linear sweep voltammetry (LSV), room-
temperature ionic liquids, 36
reduction/oxidation potential evaluation, 36—38
residual water effects, 41—42
scan rate effects, 42-43
Lipase catalysis:
biomaterial solubilization into ionic liquids,
157
Candida antarctica-catalyzed reactions,
135-136
enantioselective acylation, 136—137
Liquid crystal ionic liquids:
anisotropic ionic conductivities, 314-317
basic properties, 307-308
chemical modification, 308-312
metallomesogens, 317-318



molecular self-assembly, 145-146
mechanisms of, 312-314
Liquid fluoride salts, selective anodic fluorination,
95-101
Liquid/polymer gels, 331-335
Li/DMFP(or EMP)BF,—LiBF,, lithium-ion
batteries, ionic liquid applications,
179-180
Lithium compounds:
alkali metal ionic liquids, 261
gelation, 262-263
triple ion-type imidazolium salt, 263—-265
amphoteric polymers, copolymers,
357-358
electrodeposition, 127
inorganic entities, 7-8
liquid/polymer gels, 332-335
plastic crystal ionic conductivity, 290
future applications, 302
organic media, 295-299
polycations, 348-352
polyether/salt hybrid, ionic conductivity,
270-272
poly(zwitterionic liquid)s, 359-360
zwitterionic liquids, 251-257
Lithium-ion batteries, ionic liquid applications:
alkylimidazolium cation-fluorinated anion
combination, 177-178
chloroaluminate anions, 175-177
Li/AlC1;-EMIC-LiCl-SOCl,/graphite,
175-176
Li-Al/MeEtlmCI-AICl;-LiCl-C¢HsSO,Cl/
LiCoO,, 176-177
future applications, 184—185
non-imidazolium cation-fluorinated anion
combination, 179-184
safety issues, 173—174
Li/AlCl3-EMIC-LiCI-SOCl,/graphite, lithium-ion
batteries, ionic liquid applications,
175-176
Li-Al/MeEtimCI-AlCl;-LiCl-C¢HsSO,Cl/
LiCo0,, lithium-ion batteries, ionic liquid
applications, 176177
LiAsF¢/LiMn,Qy, lithium-ion batteries, ionic
liquid applications, 179-180
Li/LiTFSI+PP13-TESI/LiCoO,, lithium-ion
batteries, ionic liquid applications,
180-184
L14T15012/EMIBF4-LIBF4/L1C002, lithium-ion
batteries, ionic liquid applications,
177-178
Low-melting eutectics:
conductivity measurements, 11
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Low-molecular weight gelators, ionic liquid
gelation, 323-326
Low-molecular weight model compounds, DNA
ionic liquidization, 338-341
Low-temperature behavior:
ionic liquids, 8-11
magnetic ion liquids:
cation radical salts, 280
TCNQ anion radical salts, 280-283
melting point of ionic liquids, 6
Low vapor pressure:
electrical conductivity and, 12—19
Low-viscous ionic liquids, Gritzel cells,
192-195
Luggin capillary, constant current and potential
electrolysis, 92
Luggin-Haber capillary, ionic liquid
electrochemistry, 31-33
Lyotropic liquids, layered assembly, 309-312

Madelung energy, electrical conductivity and low
vapor pressure, 13—18
Magnesium, electrodeposition, 117-119
Magnetic ionic liquids, electrical conductivity:
basic properties, 277-278
cationic radical salts, low melting point, 280
EMI salts, paramagnetic metals, 283-284
neutral DA charge transfer complex,
278-280
TCNQ anionic radical salts, low melting point,
280-283
Main group elements:
chloroaluminate electrodeposition,
113-119
electrodeposition, 124, 126
Mass transfer process, ionic liquid diffusion and,
56-58
Mediators, indirect electrolysis, 92
Melting points:
ionic liquid gelation, low-molecular weight
gelators, 323-326
low molecular weight model compounds,
338-341
magnetic ion liquids:
cation radical salts, 280
TCNQ anion radical salts, 280-283
plastic crystal electrolytes, 292-294
polycations, 348—352
zwitterionic liquids, 247-257
Mercury:
double-layer capacitance, dropping mercury
electrode, 213-214
electrodeposition, 123
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Mesogenic compounds. See also Metallome-
sogens, liquid crystal ionic liquids
liquid crystal ionic liquids, 317-318
molecular self-assembly, 154—155
Metal complex catalysts:
electrodeposition:
basic principles, 111-112
chloroaluminate ionic liquids, 112—123
main group elements, 113—-119
transition metal, 119-123
metal variants, 126—127
nonchloroaluminate ionic liquids,
123-126
chlorozincate ionic liquids, 125-126
main group metals, 124
transition metals, 124—-125
electroreductive coupling, 106
liquid crystalline ionic liquids, 310-312
Metallomesogens, liquid crystal ionic liquids,

317-318. See also Mesogenic compounds

Metathesis, fluoroanion salts, 233-234
Micelle layers, molecular self-assembly:
aqueous and organic media, 144-145
formation mechanisms, 145-146
Michael reaction, aldolase antibody 38C2
promotion, 140
Microelectrodes:
ionic liquid electrochemistry, 29
short-circuit photocurrents, liquid media
viscosity, 195-196
Microscopic interfaces, molecular self-assembly,
154-155

Minimum gel concentration (MGC), ionic liquid

gelation, low-molecular weight gelators,
324-326
Molar conductivity:
diffusion coefficient, 69-72
liquid crystal ionic liquids, self-assembly,
314
Molecular packing, zwitterionic liquids,
249-257
Molecular self-assembly, ionic liquids:
aqueous and organic media, 144-145
basic principles, 143—144
charged bilayer membranes, 148—-151
ionophilic-ionophobic interactions, 151-154
liquid crystals:
anisotropic ionic conductivities, 314-317
basic properties, 307-308
chemical modification, 308-312
mechanisms of, 145-146, 312-314
metallomesogens, 317-318

micelle and liquid crystal formation, 145-146

sugar-philic ionic liquids, carbohydrate
dissolution, glycolipid bilayer membranes
and ionogel formation, 146—148
summary and future research issues, 154—155
Mole ratio, room-temperature ionic liquids,
chloroaluminate systems, electrochemical
windows, 43-46
Molten hydrates, low-temperature liquid behavior,
9-11
Monomer structures:
polyanions, 352-353
polycations, 348—352
polymer brushes, 363-373
Monovalent cations and anions, alkali metals,
259-261
Multivalent ions, alkali metals, 259-261
Mutual diffusion, ionic liquid diffusion as, 57-58

Nanostructures:
liquid crystal ionic liquids, anisotropic ionic
conductivities, 316-317
polymer brushes, 373
Nernst-Einstein equation:
ionic liquid dissociation, 13—18
molar conductivity-diffusion coefficient
correlation, 70-72
Network polymers, polymer brushes, 368-373
Neutral DA charge transfer comples, magnetic
ionic liquids, electrical conductivity,
278-280
Neutralized amines:
ionic conductivity, 240-242
ion species effects, 240
low molecular weight model compounds,
338-341
neutralization techniques, 238-240
preparation requirements, 237-238
quaternized onium salts, model systems,
242-243
Nickel catalysts:
electrodeposition, 120-123
electroreductive coupling, 106
N,O-acetals, fluoromethylated imine reactions,
aldolase antibody 38C2, 140-141
Nonaqueous liquid electrolytes, double-layer
capacitance, 208
Nonaromatic heterocyclic cations:
room-temperature ionic liquids, 230-234
Nonblocking electodes, ionic conductivity, 77—-80
Nonchloroaluminate ionic liquids:
chlorozincate compounds, 125-126
electrochemistry, 32-33
main group elements and transition metals, 126



room-temperature ionic liquids,
electrochemical window comparisons,
46-51
tetrafluoroborate/hexafluorophosphate
compounds, 123-125
Non-imidazolium cation-fluorinated anion
combination, lithium-ion batteries, ionic
liquid applications, 179-184
N-type semiconductors, photoelectrochemical
cells, 187-189
Nuclear magnetic resonance (NMR)
measurements:
DNA ionic liquidization, 339-341
plastic crystal ionic conductivity, 291
transport mechanisms, 299-302
Nucleic acids, DNA ionic liquidization:
acids and bases, 341-343
basic properties, 337-338
future applications, 344
low molecular weight model compounds,
338-341
Nyquist plots, ionic conductivity, 77—-80

Ohmic drop:
ionic liquid electrochemistry, 30—33
room-temperature ionic liquids, voltammetry
measurements, reduction/oxidation
potential evaluation, 37-38
One-dimensional ion conduction, liquid crystal
ionic liquids, anisotropic ionic
conductivities, 317
Onium cations, amine neutralization:
basic techniques, 238-240
quaternized model systems, 242-243
Open-circuit photovoltage, photoelectochemical
cell, performance evaluation, 197
Optical waveguide spectroscopy (OWG):
basic principles, 83—-85
protein redox reactions, 165-168
redox reactions in ionic liquid, 85-86
Organic media:
ionic liquid gelation, low-molecular weight
gelators, 323-326
ionic plastic crystals, conductivity, 294-296
magnetic ionic liquids, electrical conductivity,
277-283
molecular self-assembly, ionic liquids,
144-145
polyether/salt hybrids, 268-269
Organic semiconductive condenser (OSCON),
magnetic ionic liquids, electrical
conductivity, 278
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Orientational disorder, plastic crystal ionic
conductivity, 291
ORTEP diagram, RTIL fluorohydrogenates, 234
Oxidation potential:
voltammetry evaluation of RTILs, 36-38
Oxygen solubility, ionic liquid electrochemistry,
27-28

Palladium, electrodeposition, 122—-123
Paramagnetic metals, EMI salts with, 283284
Perfluorinated ionic liquids, cohesion-fluidity
trade-off, ionic liquids, 19-21
Performance evaluation:
double-layer capacitors, 214-221
photoelectrochemical cells, 189-190, 196-197
Phase diagrams, inorganic ionic liquids, 7-8
Phase transition behavior, liquid crystal ionic
liquids, self-assembly, 312-314
3-Phenylthiophthalide, selective anodic
fluorination, 99-101
Photoelectrochemical cells (PEC):
in-volatile solvent, ionic liquids as, 190—196
N-butylpyridinum chloroaluminate systems,
190-191
Gritzel cell, low-viscous IL, 192—195
Gritzel cell I, iodide-based 1L, 191-192
short-circuit photocurrents, liquid media
viscosity, 195-196
ionic liquid applications, basic principles,
187-189
performance evaluation parameters, 189—-190
quasi-solid-state DSSC system, iodide-based
RTILs, 196-197
Phthalide, selective anodic fluorination, 97-101
Plastic crystals, ionic conductivity:
background phases, 290-291
basic properties, 289-290
electrolyte synthesis and thermal properties,
292-294
future research issues, 302
organic crystals, 294-299
transport mechanisms, 299-302
Platinum electrodes:
electrocatalytic reactions, 107
electrodeposition, 122—123
ionic liquid electrochemistry, 29
room-temperature ionic liquids, residual water
effects, 41-42
Polarography, ionic liquid electrolyte preparation,
28-29
Polar solvents, ionic liquid gel conductivity,
326-327
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Polyanions:
ion conductive polymers, 352-353
polyether/salt hybrids, electrolyte materials,
272-274
polymer brushes, 370-373
Polycations:
ionic liquids, 348-349
polymer brushes, 366—373
Polyether/alminate hybrids, ionic conductivity,
272-274
Polyether salt hybrids, salt synthesis:
anionic conductive hybrids, 274-275
design criteria, 268—-269
ionic conductivity, 269-272
ionic liquid properties, 267-268
polyether/alminate or borate salt hybrids,
272-274
polymerized hybrids, 272
Polyethylene oxide (PEO):
anionic conductive polyether/salt hybrid,
274-275
biomaterial solubilization into ionic liquids,
159-160
cytochrome ¢ modification, 161-162
liquid crystalline ionic liquids, 307-308
protein redox reactions, 165—168
salt hybrids:
design criteria, 268—269
ionic conductivity, 269-272
ionic liquid properties, 267-268
polyether/alminate and borate salt hybrids,
272-274
polymerized hybrids, 272
Polymers. See also Plastic crystals
amphoteric polymers:
basic properties, 355-356
copolymers, 356-358
poly(zwitterionic liquid)s, 358—360
brushes, 363-373
DNA as, 337-338
electrochemical polymerization,
101-105
fuel cell technology, 201-202
ion conductive polymers:
basic properties, 347
polyanions, 352-353
polycations, 348—352
ionic conductivity, 76—80
ionic liquid gels, 327-329
liquid crystalline ionic liquids,
310-312
liquid/polymer gels, 331-335
polyether/salt hybrids, 272

Poly(propylene oxide) (PPO):
polyether/alminate and borate salt hybrids, 274
polyether/salt hybrid, ionic conductivity,

271-272

Polypyrrole matrix, electrochemical
polymerization, 104—105

Polythiophene films, electrochemical
polymerization, 104—105

Poly(vinyl pyrrolidone) (PVP), ionic plastic
crystals, conductivity, 297-299

Poly(zwitterionic liquid)s, amphoteric polymers,
358-360

Porous materials, double-layer capacitance,
206-207

Potassium chloride (KCl), protein redox reactions,
166-168

PP13-TFSI compound, lithium-ion batteries, ionic
liquid applications, 180—184

Proper resistance, ionic conductivity, 75-80

Propylene carbonate (PC), ionic liquid gel
conductivity, 327

Proteins:
biomaterial solubilization into ionic liquids,

polyether modification, 159-160
redox reactions, 165—-168

Protic ionic liquids:
basic properties, 6—8
electrical conductivity and vapor pressure, 18

Proton-conducting membranes:
amphoteric polymers, 358
ionic liquid applications, 200—-202

Proton transfer ionic liquids, fuel cell electrolytes,

18-19
P-type semiconductors, photoelectrochemical
cells, 187-189

Pulsed-gradient spin-echo (PGSE) NMR:
ionic liquid self-diffusion coefficients, 59-60
molar conductivity-diffusion coefficient

correlation, 70-72
self-diffusion coefficient and viscosity

correlation, 62—69

Purification techniques, ionic liquid electrolyte
preparation, 29

Pyridinium salts, liquid crystalline ionic liquids,
308-312

Pyrrolidinium cations, plastic crystal ionic
conductivity, 290

Quasi-lattice structures, electrical conductivity
and low vapor pressure, 13—18

Quasi-reference electrode (QRE), room-
temperature ionic liquids, voltammetric
measurements, 40



Quasi-solid-state DSSC system, iodide-based
RTILs, 196-197
Quaternary ammonium cations:
ionic liquid electrolyte preparation, 28—29
low-viscous ionic liquids, Gritzel cells,
192-195
room-temperature ionic liquids, 51
Quaternization:
low molecular weight model compounds,
337-338
onium salts, amine neutralization, onium salts,
242-243
Quenching behavior, plastic crystal electrolytes,
293-294

Radical polymerization, ionic liquid gels, 329
Radio frequency (RF) pulses, ionic liquid self-
diffusion and ionic transport, 59-60
Redox reactions:
biomaterial solubilization into ionic liquids,
protein solubilization, 160
chloroaluminate electrodeposition, main group
elements, 113—-119
ionic liquid electrochemistry, 30-33
optical waveguide spectroscopy, 84—-86
protein, 165-168
Reduction potential:
voltammetry evaluation of RTILs, 36-38
Reference electrodes:
ionic liquid electrochemistry, 29-33
room-temperature ionic liquid voltammetry:
configuration, 38—40
electrochemical window comparisons, 46
reduction/oxidation potential evaluation,
36-38
Refractive indexes, ionic liquid redox reactions,
85-86
Residual water effects, room-temperature ionic
liquids, voltammetric measurements,
40-42
Room-temperature ionic liquids (RTILs):
electrochemical window comparisons,
43-51
chloroaluminate systems, 43—46
nonchloroaluminate systems, 4651
electrodeposition, 111-112
electrolyte applications, 35-36
fluoroanion salts, 227-234
in-volatile solvent ionic liquids:
N-butylpyridinium chloroaluminate system,
190-191
iodide-based Gritzel cell, 192
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low-viscous ionic liquids, Gritzel cells,
193-195
iodide-based, quasi-solid-state DSSC system,
196-197
paramagnetic metal complexes, 283-284
photoelectrochemical cells:
basic principles, 189
performance evaluation, 189—-190
short-circuit photocurrents, liquid media
viscosity, 195-196
thermogravimetry/differential thermal analysis
(TG-DTA), 61-62
voltammetry measurement conditions,
36-43
reduction or oxidation potential evaluation,
36-38
reference electrodes, 38—40
residual water effects, 40—42
scan rate effects, 42—43
Rotary pump evacuation:
room-temperature ionic liquids, novel
fluoroanion salts, 227-234
Rotating disk electrode (RDE), room-temperature
ionic liquids, voltammetry measurements,
37-38
Rotational behavior:
ionic liquid diffusion and, 56
plastic crystal ionic conductivity, 290-291
Rotator phases, plastic crystal ionic conductivity,
transport mechanisms, 300-302
RTMS:
lattice energy characterization, 11-12
low-temperature liquid behavior, 8—11
melting points and lattice energy, 11-12

Safety procedures:
double-layer capacitance, electrolyte materials,
208
lithium-ion batteries, ionic liquid applications,
173-174
Salt hydrates, melting points and lattice energy,
11-12
Salt synthesis:
neutralized amines, 237-238
polyether salt hybrids:
anionic conductive hybrids, 274-275
design criteria, 268—269
ionic conductivity, 269-272
ionic liquid properties, 267-268
polyether/alminate or borate salt hybrids,
272-274
polymerized hybrids, 272
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Scaled Arrhenius plot, low-temperature liquid
behavior, 9-11
Scanning electron microscopy (SEM),
electrochemical polymerization, 102—105
Scan rate effects, room-temperature ionic liquids
voltammetric measurements, 42—43
Schottky-junction, photoelectrochemical cells,
187-189
Selective anodic fluorination, 93—101
Selective charge transfer, polyether/salt hybrids,
269
Self-assembly mechanisms, liquid crystal ionic
liquids, 145-146
mechanisms of, 312-314
Self-diffusion coefficient:
ionic liquid diffusion:
defined, 57-58
ionic transport and, 58—59
viscosity correlation, 62—-69
ionic transport behavior, 72-73
pulsed-gradient spin-echo NMR measurement,
59-60
Short-circuit photocurrents (Jsc):
ionic liquid viscosity, 195-196
liquid media viscosity, 195-196
low-viscous ionic liquids, Gritzel cells,
193-195
photoelectrochemical cell, performance
evaluation, 189-190
Silver halides:
inorganic entities, 8
Silver/monovalent silver species:
electrodeposition, 122—123, 125, 127
ionic liquid electrochemistry, 32-33
Single-walled carbon nanotube (SWNT), polymer
brushes, 373
Smectic phases, liquid crystal ionic liquids:
anisotropic ionic conductivity, 314-317
self-assembly, 314
Solar energy conversion, photoelectrochemical
cells, 187-189
Solid-solid transition, plastic crystal ionic
conductivity, 289-290
Sol-to-gel phase diagram, ionic liquid gelation,
low-molecular weight gelators,
325-326
Solvent systems:
biomaterial ionic liquids:
basic principles, 157
DNA solvent design, 158—159
PEO-modified cytochrome ¢, 161-162
polyether modification, 159-160
electrolytic reactions, 89—90

enzymatic reactions, 135-136
room-temperature ionic liquids, electronic
window data comparisons, 52
Sonovoltammography, selective anodic
fluorination, 94—101
Spectroelectrochemistry, optical waveguide
spectroscopy, 83-86
Spin concentration, magnetic ionic liquids,
electrical conductivity, 278-280
Stokes-Einstein equation:
ionic liquid diffusion, self-diffusion, 58
ionic liquid dissociation, 13—18
self-diffusion coefficient and viscosity
correlation, 67-69
Stokes radius, self-diffusion coefficient and
viscosity correlation, 67—-69
Subionic liquids, electrical conductivity and vapor
pressure, 15-18
Sugar-philic ionic liquids, molecular self-
assembly, 146—148
Sulfonate anion:
polyether/salt hybrid, ionic conductivity,
270-272
zwitterionic liquids, 246-257, 247-257
melting points, 248-249
Super-Arrhenius behavior:
ionic liquid melting point, 6
low-temperature liquid behavior, 8—11
Supercoupled behavior, ionic liquid dissociation,
14-18
Superionic liquids, electrical conductivity and
vapor pressure, 15-18
Superoxide reduction, ionic liquid
electrochemistry, 27-28
Superprotonic conduction:
jonic salts, 17-19
Surface passivation layer, room-temperature ionic
liquids, 52

Tellurium, electrodeposition, 119, 126
Temperature dependence:
alkali metal ionic liquids, 260-261
double-layer capacitance, electrolytic
conductivity, 209-211
fluoroanion salts, 229-234
ionic liquid diffusion, 58
ionic transport, 62
liquid/polymer gels, 333-335
low molecular weight model compounds, ionic
liquidized DNA, 339-341
plastic crystal electrolytes, 292-294
polymer brushes, 370-373



self-diffusion coefficient and viscosity
correlation, 65-69
triple ion-type imidazolium salt, 264-265
Tertiary amines, neutralization, 239-240
Tetracyanoquinodimethane (TCNQ), magnetic
ionic liquids, electrical conductivity:
anionic radical salts, low melting point, 280—
283
basic properties, 277-278
cationic radical salts, low melting point, 280
EMI salts, paramagnetic metals, 283-284
neutral DA charge transfer complex, 278-280
Tetrafluoroborate (BF,), electrodeposition, 123—
125
Tetrathiafulvalene (TTF), magnetic ionic liquids,
electrical conductivity:
basic properties, 277-278
cationic radical salts, low melting point, 280
EMI salts, paramagnetic metals, 283-284
neutral DA charge transfer complex, 278-280
TCNQ anionic radical salts, low melting point,
280-283
Thallium, electrodeposition, 117-119
Thermal properties:
amphoteric polymers, 356-358
ionic liquids, 61-62
plastic crystal electrolytes, 292-294
triple ion-type imidazolium salt, 264-265
zwitterionic liquids, 247-257, 252-257
Thermogravimetry/differential thermal analysis
(TG-DTA):
ionic liquids, 61-62
polymer brushes, 367-373
Thermotropic columnar phases, liquid crystalline
ionic liquids, 310-312
Time-averaging, molar conductivity-diffusion
coefficient correlation, 71-72
Titanium compounds, electrodeposition, 119-123
Titanium dioxide electrodes, short-circuit
photocurrents, liquid media viscosity, 196
TMPA-TFSI compound:
lithium-ion batteries, ionic liquid applications,
180-184
room-temperature ionic liquids, reference
electrode, residual water effects, 41-42
p-Toluenesulfonic acid ethyl ester (p-TSE),
polycations, 350-352
Total internal reflection technique, optical
waveguide spectroscopy, 84—86
Transition metals, electrodeposition, 119-123,
124-126
Translational diffusion, ionic liquid diffusion as,
56-57
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Translation motion, ionic liquid diffusion and, 56
Transport mechanisms, plastic crystal phases,
299-302
Triflate salts, amine neutralization, 240
bis-(Trifluoromethanesulfonyl)amide (TFSA),
plastic crystal ionic conductivity, 290,
295-296
bis-(Trifluoromethanesulfonyl)imide (TFSI):
biomaterial solubilization into ionic liquids,
protein solubilization, 160
DNA ionic liquidization, 341-343
liquid/polymer gels, 332-335
molar conductivity-diffusion coefficient
correlation, 82
molecular self-assembly, 147-148
liquid crystalline ionic liquids, 308-312
neutralized amines, 237-238
polycations, 349-352
polymer brushes, 364-373
self-diffusion coefficient and viscosity
correlation, 65-69
zwitterionic liquids, 252-257
Trimethylammoniopropane sulfonate, zwitterionic
liquids, 249-257
Triple ion-type imidazolium salt, alkali metal
ionic liquids, 263-265
TSAC cation, room-temperature ionic liquids,
electrochemical window comparisons,
51
Tungsten electrodes:
ionic liquid electrochemistry, 29
room-temperature ionic liquids, residual water
effects, 41-42
Two-department cell, electrolytic reactions,
90-91

Ultrasonication, selective anodic fluorination,
94-101

Vacuum-stable room-temperature ionic liquids:
novel fluoroanion salts, 231-234
Vacuum systems, ionic liquid preparation,
27-28
Van der Waals interaction:
cohesion-fluidity trade-off, 19-21
molecular self-assemblies, charged bilayer
membranes, 150-151
novel fluoroanions, room-temperature ionic
liquids, 228-234
Vapor pressure, electrical conductivity of ionic
liquids and, 12-18
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Viscosity:
ionic liquid self-diffusion coefficient and,
62-69
selective anodic fluorination, 94—101
Vogel-Fulcher-Tammann (VFT) equation:
ionic conductivity, 78—80
ionic liquid diffusion, basic principles,
57
low-temperature liquid behavior, 10—11
molar conductivity-diffusion coefficient
correlation, 69-72
self-diffusion coefficient and viscosity
correlation, 63—-69
Voltage requirements:
double-layer capacitance dependence,
218-219
electrolytic reactions, 90-91

Voltammetry measurements, room-temperature

ionic liquids, 36-43

reduction or oxidation potential evaluation,
36-38

reference electrodes, 38—40

residual water effects, 40-42

scan rate effects, 42-43

Vycor glass plugs, constant current and potential
electrolysis, 92

Walden rule, ionic liquid dissociation, 14—18
Warburg impedance, ionic conductivity, 77-80
Wide operational temperature range, double-layer
capacitance, electrolyte materials, 208
Working electrodes:
ionic liquid electrochemistry, 29
ionic liquid redox reactions, 85-86
Waunderlich’s ““bead” notation, cohesion-fluidity
trade-off, ionic liquids, 21

Zinc, electrodeposition, 121-123, 125-126
Zinc-nickel alloys, electrodeposition, 126
Zwitterionic liquids:
amphoteric polymers:
basic properties, 355-356
copolymers, 356-358
poly(zwitterionic liquid)s, 358-360
basic properties, 245-257
ionic liquid gels, 327-329
liquid/polymer gels, 331-335



