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Solvent (with commen Mp/°C Bp/°C PHGue” & m wD DN - E"
abbreviation) at25°C at20°C Jkeal

unless given  unless given mol "
Acetic acid (AcOH) 16.7 117.9 14.45 6.15 (20 °C) 1.3719 1.68 20 0.82
Acetone -94.7 56.1 325 20.56 1.3587 2,69 17 0.355
Acetonitrile (AN) —43.8 81.6 >33.3 35.9 1.3441 344 141 0.47
Ammonia -77.7 3335 325(-33°C) 239(-33°C) 1.325(115°C) 1.2 ~50
Benzene 55 80.1 2.27 1.5011 0 0.1 0111
Bromine trifluoride 88 125.8 107 1.19
Chloroferm -63.5 61.2 481 1.4459 1.15 4 0.259
Cyclohexane 6.7 80.7 2.02 14262 0 0.006
Dichloromethane (DCM) -94.9 396 8.93 1.4242 1,14 1 0.309
Diethyl ether -116.3 344 4.20 1.3524 1.15 19.2 0.117
N,N-Dimethylformamide -60.4 153.0 27-29 36.71 1.4305 386 266 0.404
(DMF)
Dimethyl sulfoxide (DMSQ} 18.5 189 33.3 46.45 1.4793 3.9 298 0.444
Dinitrogen tetroxide -11.2 21.15 242 0
Ethanol (EtOH) -114.5 78.3 18.88 24,55 1.3614 1.66 -32 0.654
Ethyl acetate -83.55 771 2283 6.02 1.3724 1.88 17.1 0.228
Ethylenediamine 85 118 15.2 129 1.4543 1.90 55 0.350
1,2-diaminoethane
Flurorosulfonic acid -88.0 162.7 74 ayst
Hexane -95.3 68.7 1.88 1.3749 0 0 0.012
Hexamethylphosphoramide 7.2 233 20.56 29.6 1.4588 5.54 38.8 0.315
(HMPA, HMTA)®
Hydrazine 1.4 113.5 13 52.9 1.5568 1.85 44
Hydrogen fluoride -83.36 19.51 12.3 84 1.83
Methanol =977 64.5 17.2 32.66 1.3284 287 18-30 0762
Nitromethane -28.55 101.2 >24 35.94 1.3819 3.56 27 0.481
Sulfur dioxide =755 -10.1 20(-40°C) 1.357(13°C) 1.62
Sulfuric acid 10.4 ~290(d) 3.33 100 143 2,73
Tetrahydrofuran (THF) -108.4 66.0 7.58 1.4072 1.75 20 0.207
Water {for comparison) 0.0 100 14.0 78.3 1.3330 183  18-33 1.000

*Compilations of pKau, data may be in molarity or molality units which accounts for
variafions.

T A range of values reflects disagreement between various techniques.

* From molecular modalling calculation.

§ = Hexamethylphosphoric triamide.
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reduction of solvent
supercritical fluids uses
solvents uses

acids and bases levelling
solvent levelling

solvent extraction
polarization

induced polarization
oreintational polarization
oriental polarization
levelling
homoconjugation

autoprotolysis
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sulfuric acid autoprotolysis

donor acids

superacids

HSAB and solvents

ion pairs

ion-pairs in ammonia
ion-pairs in acetic acid
acetonitrile

oxidation of hydrogen fluoride
alkalides

low melting salts

ammoniated electrons
electrons in liquid ammonia
electrides

proton transfer in sulfuric acid
€,, see dielectric constant

d, see solubility parameter
apatite

Lewis acids
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acceptor acids

solvation numbers of anions
cations solvation numbers
molten oxides

oxidation of solvent

molten salts

lyate ion

lyonium ion

ethanol

ethylenediamine

protons in acidic melts

polycations in superacids

polycations in molten salts

Bronsted

self-ionization of liquid ammonia
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self -ionization, see autoprotolysis

cavities in liquid ammonia
cavity in solvent

solvolysis

bromine trifluoride electrolysis
ion-solvent interactions
dipole-solvent interactions
dipole-dipole interactions
solvatochromism

solvation in liquid ammonia

solvolysis in liquid ammonia

speciation in sulfuric acid
solubility-governed reactions
reactions in superacids
discrimination, see differentiation

conductance in sulfuric acid
effect of solvent on solvation

enthalpies

effect of solvents on NMR chemical
shifts
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effect of solvents on redox potentials

dispersion attraction

solvent cavity

cryoscopy in sulfuric acid
solvolysis of anions

solvolysis of neutral molecules
solvolysis of cations

dipole-dipole interaction

7t* scale of dipolarity/polarizability

pH scale

physical polarity scales
chemical polarity scales
solvation

solvates

composition of nitrate melts
solvent classification
classification of solvents
modelling of solvents
Kolthoff classification

solvents application
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acid-base neutralization in liquid water

acid-base neutralization in liquid
ammonia

definition of Ex™

acids and bases solvent-based
definition

definition of donor number
dipole moment definition

acids and bases Arrhenius definition

acids and bases Bronsted-Lowry
definition

Usanovych definition

ammonia, liquid acid-base reactions

redox reactions
reactions of ammoniated electrons

double decomposition reactions

metathetical reactions

acid-base reactions

acid-base reactions in inert solvents

polarity assessment
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polarity assessment by bulk properties  dasudl ol g3l dacl gy Lodadl 0

polarity assessment from chemical
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trifluoromethylsulfonic acid S gl el iy kb L;?}’U
bromine trifluoride ) JRINVENE L?J MW
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instantaneous dipole Lfla;-\ %ﬁhﬂ\ %;U
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1,2-diaminoethane, see ethylene &; U o) JJ@ b Ok s | %; =
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dimethyl sulfoxide SUNL VI S . < 5
dimethylformamide SWIVEPLIg v %;LJ
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standard electrode potential, variation (dJ'S ‘ & J?’:J ‘ Ces Li“”” ‘.’Ja'd‘ g

with pH
P g"t."' }J"\:‘?'H

cyclic voltammetry (4,90 Zud:,o\.ﬂjé) 4 5 e



Oldboll el VW

Gutmann, Viktor By SRSV e
o
pyrosulfuric acid Sl S 9l el
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acetic acid LU ael>
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Lewis acid-base properties of solvents
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physical properties of
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Hammet acidity function, see acidity

function izedl
critical temperature A 5yl A o
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effective pH
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AR ot (@

glass

contact ion pair

C\av'

(3oda) Gesdlan Gl 55

liquid ammonia, see ammonia

hexamethyl phosphoramide, see
hexamethylphosphoric triamide

hexamethylphosphoric triamide

amphoteric behavior in liquid
ammonia

relative permittivity, see dielectric
constant

supercritical fluids

superphosphate

ammonia structure of solid

sodium in liquid ammonia
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cohesive pressure

critical pressure

cohesive energy

cohesive energy of hydrogen bonding

Gibbs free energy of solution
length of pH scale

hydration free energies
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ammonia family of compounds

hardness of solvents

hardness and softness of solvents, table

N . .
Er correlation with acceptor number

polarizabilities relationship to
refractive index

acceptor number
DN, donor number

AN, acceptor number
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group 1 metals in ethylenediamine

hydrogen fluoride
metals in molten salts

metals in liquid ammonia

proton mobility in water
conjugated base

solvent basicity

solvent polarity, see polarity
Lewis bases

acceptor bases

dispersion forces
polarography

pH measuring

NMR measurement of solvation

numbers

NMR measurement of acceptor

number

polarizabilities

polarizability
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polarity 4ol

polarity in molecules CHUSESNE RINCT|

donor bases FPAIN IR v]

bases, solvent-based definition ol P L?.:.’JJ iyl cded gdll
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cations I WY

cryolite Cd g S

softness of solvents

ol &4
oxide ion donor SV O 5l b
solubility parameter 5L oI s
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mean spherical approximation, solvent &3 ) g3 U Lo e
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eutectic mixtures LSS gl Lz
supercritical fluids phase diagram i A G55 5l sudd ) shall Jalaz
S ) 50 5

effective pH range of solvents ”
elodl
dipolar solvent il S Cude

inert solvent ol ol



aprotic solvent

amphiprotic solvent

oxide ion acceptor
glass melts

nitrate melts
hydroxide melts
ionic melts
molecular melts
chlorocuprate melts
Born equation
Kirkwood equation

refractive index

activity coefficients, effect of solvent

transfer activity coefficients

acid-base titrations

redox titrations

acid-base reactions titrations

differentiation

solvent differentiating
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titration curves
kinetic stability zone
hydration sphere, primary

cations solvation spheres

hydrogen-bond donor group

hydrogen-bond acceptor group

solutes in sulfuric acid
HSAB and solvents
solvent molecular

solvent metallic
protogenic solvent
protophilic solvent
solvent-shared ion pair
solvent-separated ion pari
protophobic solvent
electrolytic solvents

non-elecrtolytic solvents

solubility product
ammonia

Bronsted-Lowry theory

bl el

5 ) ol

S A (el ey daks
ool S (55,81 LS

U S Oldd &g S YL
B o) Ayl U 22U e g
G kel Ayl ) Al s yas)

US| PRV IC RUIARIY

HSAB 5 <l
A el

S ol

555,00 W5k ol
b g5 gl o dl

Bola G058 oz el
Jaie S0 o el

C)Uj}'jj:.“ oJLS ;.Ai.ll\
i S oLl
o,V 2 ol

(@133 Jol>) L1331 53t

JJL&JJ\

Eg)jj—mjji.l}ﬁj



Lux-Flood theory
models of solvents

models of liquid ammonia

mecury(Il) halides
molten halides

framework melts

solvent polar framework

wolstonite
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1,2-diaminoethane, see ethylene
diamine

acceptor acids

acceptor bases

acceptor number

acetic acid

ion-pairs in acetic acid
solubilities in acetic acid

acetonitrile

acid-base neutralization in liquid
ammonia

acid-base neutralization in liquid water

acid-base reactions

acid-base reactions in inert solvents

acid-base reactions titrations
acidity function
acids and bases levelling

acids and bases Arrhenius definition
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acids and bases Bronsted-Lowry
definition

acids and bases solvent-based
definition

activity coefficients, effect of solvent
alkalides

ammonia

ammonia family of compounds

ammonia structure of solid

acid-base reactions in liquid ammonia

amphoteric behavior in liquid ammonia
cavities in liquid ammonia

electrons in liquid ammonia

ion-pairs in liquid ammonia

metals in liquid ammonia

models of liquid ammonia
self-ionization of liquid ammonia
sodium in liquid ammonia

solubilities in liquid ammonia

solvation in liquid ammonia
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AN

solvolysis in liquid ammonia

reactions of ammoniated electrons

amphiprotic solvent

AN, acceptor number
solvation numbers of anions

apatite

aprotic solvent

autoprotolysis

autoprotolysis constant

bases, solvent-based definition
bone

Born equation

bromine trifluoride

bromine trifluoride electrolysis
Bronsted

Bronsted-Lowry theory

carrier
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cations solvation numbers
cations solvation spheres
cavity in solvent
chlorocuprate melts
classification of solvents
cohesive energy
cohesive pressure
conjugated acid
conjugated base

contact ion pair

critical pressure

critical temperature

cryolite

cyclic voltammetry

d, see solubility parameter

dielecrtic constant

differentiation
dimethylformamide

N,N-dimethyl sulfoxide
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dinitrogen tetroxide

bl el
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self ionization of dinitrogen tetroxide

dipolar solvent

dipole

dipole-dipole interaction
instantaneous dipole

dipole moment definition

dipole moment of solvents

discrimination, see differentiation
dispersion attraction

dispersion forces

DN, donor number

donor acids

donor bases

definition of donor number

double decomposition reactions

E" correlation with acceptor number

definition of E"
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effective pH range of solvents
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Gutmann, Viktor
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H,, acidity function

Hammet acidity function, see acidity
function

hardness and softness of solvents, table
hardness of solvents

heat sink

hexamethylphosphoramide, see
hexamethylphosphoric triamide

hexamethylphosphoric triamide
homoconjugation

HSAB and solvents

hydration free energies

hydration sphere, primary

size of primary hydration sphere
cohesive energy of hydrogen bonding
hydrogen fluoride

hydrogen fluoride handling

hydrogen bonding in hydrogen fluoride
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models of solvents
molecular melts
molten halides
molten oxides
molten salts

metals in molten salts

N,N-dimethylformamide

nitrate melts

composition of nitrate melts

effect of solvents on NMR chemical

shifts

NMR measurement of acceptor
number

NMR measurement of solvation
numbers

non-elecrtolytic solvents

oreintational polarization
oxidation of solvent

oxide ion acceptor
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oxide ion donor

pH scale
length of pH scale

pH measuring

mt* scale of dipolarity/polarizability

polarity
polarity assessment

polarity assessment by bulk properties

polarity assessment from chemical
properties

polarity assessment by molecular
properties

polarity in molecules
chemical polarity scales
physical polarity scales

polarizabilities

polarizabilities relationship to
refractive index

polarizability
polarization
oriental polarization

polarography
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polycations in molten salts

polycations in superacids

protogenic solvent
proton mobility in water
protons in acidic melts
protophilic solvent

protophobic solvent

pyrosulfuric acid
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effect of solvents on redox potentials

redox reactions
reduction of solvent
refractive index

relative acidities of solvents

relative permittivity, see dielectric
constant

self -ionization, see autoprotolysis

softness of solvents
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solubility

solubility parameter
solubility parameter of solids
solubility product
solubility-governed reactions
solvates

solvation

effect of solvent on solvation
enthalpies

solvatochromism

solvent classification
solvent extraction

solvent polarity, see polarity
solvent differentiating
solvent levelling

solvent metallic

solvent molecular

solvent polar framework
solvent basicity

solvent cavity
solvent-separated ion pair

solvent-shared ion pair
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solvents application
modelling of solvents
solvents uses
solvolysis

solvolysis of anions
solvolysis of cations

solvolysis of neutral molecules

standard electrode potential, variation
with pH

sulfur dioxide

sulfuric acid

sulfuric acid autoprotolysis

conductance in sulfuric acid

cryoscopy in sulfuric acid

proton transfer in sulfuric acid
solubility in sulfuric acid
solutes in sulfuric acid
speciation in sulfuric acid

superacids
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reactions in superacids
supercritical fluids
supercritical fluids phase diagram

supercritical fluids uses

superphosphate

tetrahydrofuran
acid-base titrations
redox titrations
titration curves

transfer activity coefficients
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trifilic acid, see trifluoromethylsulfonic

acid

trifluoromethylsulfonic acid
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wolstonite
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