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1. Definitions of the properties

The equations referenced in this section and elsewhere are those in the main paper. The Henry’s Law constant (KH) is defined by equation (3), and is related to the pure liquid or subcooled vapour pressure (po) by equation (6). The acid dissociation constants of the amine cations in water (Ka1 and Ka2) are defined by equation (8), and are also given for different kinds of amines in equations (24-29). The activity product, Ks, of the amine in a saturated aqueous solution (i.e., its solubility) is defined in equation (12), and the total Henry’s law constant ((tot.)KH) is defined in equations (31-33).
2. Compilation of the thermodynamic data

Table S1: Atmospheric amines included in this work
	No.
	Name
	CAS No.
	Formula
	No.
	Name
	CAS No.
	Formula

	1
	Hydroxylamine
	7803-49-8
	H3NO
	95
	Benzeneethanamine
	64-04-0
	C8H11N

	2
	Hydrazine
	302-01-2
	H4N2
	96
	Dimethylaniline
	121-69-7
	C8H11N

	3
	Formamide
	75-12-7
	CH3NO
	97
	2,3-dimethylaniline
	87-59-2
	C8H11N

	4
	Methylamine  
	74-89-5
	CH5N
	98
	2,4-dimethylaniline 
	95-68-1
	C8H11N

	5
	Methylhydrazine
	60-34-4
	CH6N2
	99
	2,5-dimethylaniline
	95-78-3
	C8H11N

	6
	Ethenamine
	593-67-9
	C2H5N
	100
	2,6-dimethylaniline
	87-62-7
	C8H11N

	7
	Acetamide
	60-35-5
	C2H5NO
	101
	3,5-dimethylaniline
	108-69-0
	C8H11N

	8
	Dimethylamine
	124-40-3
	C2H7N
	102
	N-ethylaniline
	103-69-5
	C8H11N

	9
	Ethylamine
	75-04-7
	C2H7N
	103
	2-ethylaniline
	578-54-1
	C8H11N

	10
	Ethanolamine
	141-43-5
	C2H7NO
	104
	4-ethylaniline
	589-16-2
	C8H11N

	11
	1,1-dimethylhydrazine 
	57-14-7
	C2H8N2
	105
	N-methyl-m-ethylaniline
	696-44-6
	C8H11N

	12
	2-propen-1-amine
	107-11-9
	C3H7N
	106
	N-methyl-p-toluidine
	623-08-5
	C8H11N

	13
	Dimethylformamide
	68-12-2
	C3H7NO
	107
	N-methyl-o-toluidine
	611-21-2
	C8H11N

	14
	Propanamide
	79-05-0
	C3H7NO
	108
	Tyramine
	51-67-2
	C8H11NO

	15
	Trimethylamine
	75-50-3
	C3H9N
	109
	n-butylisobutylamine
	20810-06-4
	C8H19N

	16
	1-Propanamine
	107-10-8
	C3H9N
	110
	Dibutylamine
	111-92-2
	C8H19N

	17
	2-Propanamine
	75-31-0
	C3H9N
	111
	Octylamine
	111-86-4
	C8H19N

	18
	Methylethylamine
	624-78-2
	C3H9N
	112
	Dimethylanthranilate
	85-91-6
	C9H11NO2

	19
	Maleic hydrazide  
	123-33-1
	C4H4N2O2
	113
	Ethylanthranilate
	87-25-2
	C9H11NO2

	20
	Pyrrolidine 
	123-75-1
	C4H9N
	114
	Dimethyl toluidine 
	99-97-8
	C9H13N

	21
	2-Butenylamine
	21035-54-1
	C4H9N
	115
	2,4,6-trimethylaniline
	88-05-1
	C9H13N

	22
	3-Butenylamine
	2524-49-4
	C4H9N
	116
	N-methyl-o-ethylaniline
	1821-38-1
	C9H13N

	23
	Morpholine
	110-91-8
	C4H9NO
	117
	N-methyl-p-ethylaniline
	
	C9H13N

	24
	Dimethylacetamide
	127-19-5
	C4H9NO
	118
	N-methyl-β-phenethylamine
	589-08-2
	C9H13N

	25
	N-ethylacetamide
	625-50-3
	C4H9NO
	119
	N,N-dibutylformamide
	761-65-9
	C9H19NO

	26
	2-methylpropanamide 
	563-83-7 
	C4H9NO
	120
	1-naphthalenamine
	134-32-7
	C10H9N

	27
	Butanamide
	541-35-5
	C4H9NO
	121
	2-naphthylamine
	91-59-8
	C10H9N

	28
	Piperazine 
	110-85-0
	C4H10N2
	122
	Tryptamine
	61-54-1
	C10H12N2

	29
	Diethylamine
	109-89-7
	C4H11N
	123
	2,6-diethylaniline
	579-66-8
	C10H15N

	30
	Butylamine
	109-73-9
	C4H11N
	124
	N-sec-Butylaniline
	6068-69-5
	C10H15N

	31
	Isobutylamine
	78-81-9
	C4H11N
	125
	Trimethyl toluidine
	4913-13-7
	C10H15N

	32
	sec-Butylamine
	13952-84-6
	C4H11N
	126
	Veritol
	370-14-9
	C10H15NO

	33
	tert-Butylamine
	75-64-9
	C4H11N
	127
	p-aminodiethylaniline
	93-05-0
	C10H16N2

	34
	Methylisopropylamine
	4747-21-1
	C4H11N
	128
	Propoxur
	114-26-1
	C11H15NO3

	35
	methylpropylamine
	627-35-0
	C4H11N
	129
	Diphenylamine
	122-39-4
	C12H11N

	36
	Isobutanolamine
	124-68-5
	C4H11NO
	130
	2-biphenylamine
	90-41-5
	C12H11N

	37
	Dimethylethanolamine
	108-01-0
	C4H11NO
	131
	4-biphenylamine
	92-67-1
	C12H11N

	38
	Diethanolamine
	111-42-2
	C4H11NO2
	132
	Carbaril
	63-25-2
	C12H11NO2

	39
	Diglycolamine
	929-06-6
	C4H11NO2
	133
	Carbofurane
	1563-66-2
	C12H15NO3

	40
	1,4-butanediamine
	110-60-1
	C4H12N2
	134
	N,N'-diisopropyl-1,4-diaminobenzene 
	C12H20N2
	

	41
	3-pyridinamine
	462-08-8
	C5H6N2
	135
	Tributylamine
	102-82-9
	C12H27N

	42
	Histamine
	51-45-6
	C5H9N3
	136
	2-aminofluorene  
	153-78-6
	C13H11N

	43
	Piperidine  
	110-89-4
	C5H11N
	137
	4-methyl-N-phenylaniline 
	620-84-8
	C13H13N

	44
	N-methylmorpholine
	109-02-4
	C5H11NO
	138
	4,4'-Methylenedianiline
	101-77-9
	C13H14N2

	45
	3-methyl-butanamide
	541-46-8
	C5H11NO
	139
	1-anthracenamine
	610-49-1
	C14H11N

	46
	Pentylamine
	110-58-7
	C5H13N
	140
	2-anthracenamine
	613-13-8
	C14H11N

	47
	2-pentylamine
	625-30-9
	C5H13N
	141
	9-phenanthrenamine
	947-73-9
	C14H11N

	48
	Isopentylamine
	107-85-7
	C5H13N
	142
	o-aminostilbene
	C14H13N
	

	49
	2-methylbutylamine
	96-15-1
	C5H13N
	143
	Bis(3-methylphenyl)diazene
	26444-20-2
	C14H14N2

	50
	Methylisobutylamine


	625-43-4

	C5H13N

	144
	4,4-diamino-methyl-diphenylmethane
	C14H16N2
	

	51
	Methyl-n-butylamine

	110-68-9

	C5H13N

	145
	N-phenyl-4-isopropyl phenylamine
	C15H17N
	

	52
	Methyl-sec-butylamine
	7713-69-1
	C5H13N
	146
	4,4-diamino-dimethyl-diphenylmethane
	C15H18N2
	

	53
	Methyldiethanolamine
	105-59-9
	C5H13NO2
	147
	1-pyrenamine
	1606-67-3
	C16H11N

	54
	1,5-Diaminopentane
	462-94-2
	C5H14N2
	148
	3-fluoranthenamine
	2693-46-1
	C16H11N

	55
	Agmatine
	306-60-5
	C5H14N4
	149
	N-phenyl-2-naphthylamine
	135-88-6
	C16H13N

	56
	2,4-Dichloroaniline
	554-00-7
	C6H5Cl2N
	150
	4,4-diamino- trimethyl-diphenylmethane
	
	C16H20N2

	57
	2,5-Dichloroaniline
	95-82-9
	C6H5Cl2N
	151
	hexadecanamide
	629-54-9
	C16H33NO

	58
	3,5-Dichloroaniline
	626-43-7
	C6H5Cl2N
	152
	6-chrysenamine
	2642-98-0
	C18H13N

	59
	p-chloroaniline
	106-47-8
	C6H6ClN
	153
	Octadecanamide
	124-26-5
	C18H37NO

	60
	o-chloroaniline
	95-51-2
	C6H6ClN
	154
	9-octadecenamide
	3322-62-1
	C18H35NO

	61
	4-bromoaniline
	106-40-1
	C6H6BrN
	
	             Amino acids
	
	

	62
	Niacinamide
	98-92-0
	C6H6N2O
	155
	Alanine
	56-41-7
	C3H7NO2

	63
	p-nitroaniline
	100-01-6
	C6H6N2O2
	156
	β-Alanine
	107-95-9
	C3H7NO2

	64
	o-nitroaniline
	88-74-4
	C6H6N2O2
	157
	α-Aminobutyric acid
	2835-81-6
	C4H9NO2

	65
	Aniline


	62-53-3


	C6H7N


	158
	β-Aminobutyric acid
	2835-82-7
	C4H9NO2

	66
	3-aminophenol
	591-27-5
	C6H7NO
	159
	γ- Aminobutyric acid
	56-12-2
	C4H9NO2 

	67
	4-aminophenol
	123-30-8
	C6H7NO
	160
	Arginine
	74-79-3
	C6H14N4O2

	68
	2-aminoaniline
	95-54-5
	C6H8N2
	161
	Asparagine
	70-47-3
	C4H8N2O3

	69
	Triethylenediamine
	280-57-9
	C6H12N2
	162
	Aspartic acid
	56-84-8
	C4H7NO4

	70
	Cyclohexanamine
	108-91-8
	C6H13N
	163
	Citrulline

	627-77-0
	C6H13N3O3

	71
	2-chlorotriethylamine
	100-35-6
	C6H14NCl
	164
	Cysteine
	52-90-4
	C3H7NO2S

	72
	Triethylamine

   
	121-44-8


	C6H15N


	165
	Cysteic acid
	13100-82-8
	C3H7NO5S

	73
	Hexylamine
	111-26-2
	C6H15N
	166
	Galactosamine
	7535-00-4
	C6H13NO5

	74
	Dipropylamine
	142-84-7
	C6H15N
	167
	Glutamine
	56-85-9
	C5H10N2O3

	75
	Diisopropylamine
	108-18-9
	C6H15N
	168
	Glutamic acid
	56-86-0
	C5H9NO4

	76
	n-propylisopropylamine
	21968-17-2
	C6H15N
	169
	Glycine
	56-40-6
	C2H5NO2

	77
	N,N-diethylethanolamine
	100-37-8
	C6H15NO
	170
	Histidine
	71-00-1
	C6H9N3O2

	78
	Diisopropanolamine
	110-97-4
	C6H15NO2
	171
	Hydroxylysine
	28902-93-4
	C6H14N2O3

	79
	Triethanolamine
	102-71-6
	C6H15NO3
	172
	Isoleucine
	73-32-5
	C6H13NO2

	80
	1,6-hexanediamine
	124-09-4
	C6H16N2
	173
	Leucine
	61-90-5
	C6H13NO2

	81
	Benzylamine
	100-46-9
	C7H9N
	174
	Lysine
	56-87-1
	C6H14N2O2

	82
	N-methylaniline 
	100-61-8
	C7H9N
	175
	Methionine
	59-51-8
	C5H11NO2S

	83
	2-methylaniline
	95-53-4
	C7H9N
	176
	Methionine sulfoxide
	70248-65-6
	C5H9NO2S

	84
	3-methylaniline
	108-44-1
	C7H9N
	177
	Methylhistidine
	15507-76-3
	C7H11N3O2

	85
	4-methylaniline
	106-49-0
	C7H9N
	178
	Ornithine
	616-07-9
	C5H12N2O2

	86
	3-methoxyaniline
	536-90-3
	C7H9NO
	179
	Phenylalanine
	150-30-1
	C9H11NO2

	87
	2,4-toluenediamine


	95-80-7


	C7H10N2


	180
	Proline
	147-85-3
	C5H9NO2

	88
	2,6-toluenediamine
	823-40-5
	C7H10N2
	181
	Serine
	56-45-1
	C3H7NO3

	89
	3,4-toluenediamine
	496-72-0
	C7H10N2
	182
	Taurine
	107-35-7
	C2H7NO3S

	90
	Methyl-o-phenylenediamine

	4760-34-3 
	C7H10N2
	183
	Threonine
	72-19-5 
	C4H9NO3

	91
	1-heptanamine
	111-68-2
	C7H17N
	184
	Tryotaphane
	54-12-6
	C11H12N2O2

	92
	tert-Butylisopropylamine
	7515-80-2
	C7H17N
	185
	Tyrosine
	60-18-4
	C9H11NO3

	93
	Carbomethoxyaniline
	134-20-3
	C8H9NO2
	186
	Valine
	72-18-4
	C5H11NO2

	94
	3-acetamidophenol
	621-42-1
	C8H9NO2
	187
	Urea
	57-13-6
	CH4N2O


Table S2: Gas/liquid equilibrium properties of atmospheric amines (pure liquid vapour pressures (po) and Henry’s Law constant (KH))a
	No.
	Pure liquid vapour pressureb
	Henry’s Law constant

	
	po (T) 

/ atm
	∆rHo (298.15 K)

/ kJ mol-1
	ΔrCpo(298.15 K)c
/ J mol-1 K-1
	KH (298.15 K)

/ mol kg-1 atm-1
	∆rHo(298.15 K)d
/ kJ mol-1

	
	Value
	Source
	T / K
	Value
	Source
	Value
	Value
	Source
	Value

	1
	6.9874E-03
	D
	305.20
	
	
	
	
	
	

	2
	1.8776E-02
	D
	298.15
	44.70
	L
	
	
	
	

	3
	8.6823E-01
	YA
	298.15
	64.98
	N
	-90.00
	7.1880E+05
	Y
	

	4
	3.3158E+00
	MN
	298.15
	23.61
	N,L
	-90.00
	3.6477E+01
	N
	21.62

	5
	6.5238E-02
	YA
	298.15
	40.37
	D,L
	
	
	
	

	6
	1.4096E+00
	MA
	298.15
	27.09
	MA
	-90.00
	
	
	

	7
	2.3686E-05
	D
	298.21
	80.33
	D
	-90.00
	5.8260E+05
	Y
	

	8
	1.9056E+00
	MA
	298.15
	25.44
	N
	-90.00
	3.1410E+01
	N
	33.26

	9
	1.3173E+00
	MN
	298.15
	27.73
	MN
	-90.00
	3.5464E+01
	N
	29.93

	10
	6.4150E-04
	D
	298.15
	59.63
	D
	-92.10
	6.1800E+06
	N
	

	11
	2.0563E-01
	YA
	298.15
	35.11
	N,L
	
	
	
	

	12
	3.2542E-01
	YA
	298.15
	32.27
	MN
	-91.05
	1.0040E+02
	Y
	

	13
	4.9346E-03
	D
	298.15
	47.57
	N
	-91.05
	
	
	

	14
	4.3678E-05
	MN
	298.15
	71.26
	MN
	-91.05
	
	
	

	15
	2.2798E+00
	MN
	298.15
	22.18
	N
	-90.00
	9.6259E+00
	N
	

	16
	4.1741E-01
	D
	298.15
	31.43
	N
	-92.1
	6.6870E+01
	N
	

	17
	7.6870E-01
	D
	298.15
	28.71
	N
	-90.00
	5.7800E+01
	N
	

	18
	7.4763E-01
	D
	298.15
	29.41
	MN
	-92.1
	4.1270E+01
	Y
	

	19
	1.2953E-06
	MK
	298.15
	88.80
	MK
	-90.00
	
	
	

	20
	8.3247E-02
	D
	298.15
	37.52
	N
	-90.00
	4.2560E+01
	N
	63.19

	21
	7.8628E-02
	MA
	298.15
	37.03
	MA
	-92.10
	
	
	

	22
	7.7940E-02
	MA
	298.15
	37.15
	MA
	-93.15
	
	
	

	23
	1.3607E-02
	YA
	298.15
	44.97
	D
	-90.00
	8.6130E+02
	Y
	

	24
	2.8976E-03
	D
	298.15
	50.24
	L
	-91.00
	7.6270E+04
	Y
	

	25
	1.6937E-04
	MN
	298.15
	64.89
	D,L
	-93.15
	
	
	

	26
	6.5334E-06
	D
	299.62
	70.11
	MN
	-91.05
	
	
	

	27
	4.5527E-06
	D
	298.88
	85.35
	D
	-93.15
	
	
	

	28
	5.2464E-03
	MN
	298.15
	50.10
	D
	-90.00
	
	
	

	29
	3.1040E-01
	D
	298.15
	31.47
	N
	-94.20
	1.3170E+02
	N
	83.14

	30
	1.2509E-01
	D
	298.15
	35.84
	N
	-94.20
	5.7760E+01
	N
	

	31
	1.8389E-01
	YA
	298.15
	34.00
	N
	-92.10
	4.0480E+01
	Y
	

	32
	2.3957E-01
	YA
	298.15
	32.64
	N
	-92.10
	4.0050E+01
	Y
	

	33
	4.7003E-01
	MN
	298.15
	29.92
	N
	-90.00
	5.3520E+01
	Y
	

	34
	3.6825E-01
	MN
	298.15
	30.93
	N
	-92.10
	4.1220E+01
	Y
	

	35
	1.9675E-01
	YA
	298.15
	33.22
	MN
	-94.20
	3.1490E+01
	Y
	

	36
	7.3754E-04
	MN
	298.15
	63.16
	MN
	-92.10
	
	
	

	37
	8.4086E-03
	D
	298.15
	46.91
	D
	-94.20
	2.0270E+04
	Y
	

	38
	6.7815E-07
	MN
	298.15
	95.28
	MN
	-98.40
	2.5820E+07
	Y
	

	39
	1.5226E-06
	YA
	298.15
	80.13
	MN
	-98.40
	
	
	

	40
	2.3217E-03
	MN
	298.15
	52.26
	MN
	-96.30
	
	
	

	41
	2.7251E-05
	MN
	298.15
	84.00
	D
	-90.00
	
	
	

	42
	1.1613E-09
	MA
	298.15
	123.92
	MA
	-93.15
	
	
	

	43
	4.3051E-02
	YA
	298.15
	39.30
	N,D,L
	-90.00
	2.2290E+02
	N
	65.68

	44
	2.6834E-02
	D
	298.5
	39.62
	D
	-9.000
	
	
	

	45
	2.9005E-05
	ML
	298.15
	72.74
	ML
	-93.15
	
	
	

	46
	4.0236E-02
	YA
	298.15
	40.15
	N
	-96.30
	4.1540E+01
	N
	

	47
	5.3817E-02
	YA
	298.15
	37.54
	MN
	-94.20
	3.8230E+01
	Y
	

	48
	4.1371E-02
	YA
	298.15
	38.03
	MN
	-94.20
	3.7430E+01
	Y
	

	49
	4.4421E-02
	YA
	298.15
	38.50
	MN
	-94.20
	3.7780E+01
	Y
	

	50
	1.3137E-01
	YA
	298.15
	34.63
	MA
	-94.20
	2.7580E+01
	Y
	

	51
	7.0014E-02
	MN
	298.15
	32.90
	N
	-96.30
	2.5480E+01
	Y
	

	52
	1.0042E-01
	YA
	298.15
	35.35
	ML
	-94.20
	
	
	

	53
	2.8295E-06
	MN
	298.15
	88.89
	MN
	-98.40
	
	
	

	54
	8.2138E-04
	MN
	298.15
	56.36
	MN
	-98.40
	
	
	

	55
	2.3552E-07
	MA
	298.15
	97.22
	MA
	-98.40
	
	
	

	56
	4.6259E-05
	MN
	298.15
	66.93
	MN
	-90.00
	
	
	

	57
	3.3054E-05
	MN
	298.15
	68.49
	MN
	-90.00
	
	
	

	58
	1.8738E-05
	MN
	298.15
	71.14
	MN
	-90.00
	
	
	

	59
	3.8293E-05
	D
	299.4
	62.28
	D
	-90.00
	4.0840E+02
	Y,20oC
	

	60
	3.2602E-04
	MN
	298.15
	57.06
	D
	-90.00
	1.7350E+02
	Y,20oC
	

	61
	1.7918E-04
	MN
	298.15
	60.89
	MN
	-90.00
	
	
	

	62
	8.5504E-09
	MA
	298.15
	113.37
	MA
	-90.00
	
	
	

	63
	
	
	
	100.80
	D
	
	
	
	

	64
	
	
	
	87.45
	D
	
	2.3620E+03
	Y
	

	65
	8.4086E-04
	D
	298.15
	54.00
	N
	-90.00
	6.2270E+02
	Y
	

	66
	3.7533E-08
	MA
	298.15
	104.7
	D
	-90.00
	
	
	

	67
	1.4265E-07
	MA
	298.15
	109.1
	D
	-90.00
	
	
	

	68
	5.5460E-06
	MN
	298.15
	79.60
	MN
	-90.00
	1.3840E+04
	Y,35oC
	

	69
	2.8130E-03
	MN
	298.15
	52.00
	N
	-90.00
	
	
	

	70
	1.3290E-02
	D
	298.15
	43.70
	N,L
	-90.00
	2.5820E+07
	Y
	

	71
	3.0912E-02
	MA
	298.15
	39.18
	MA
	-98.40
	
	
	

	72
	8.9149E-02
	D
	298.15
	34.96
	N
	-96.30
	6.6875E+00
	N
	

	73
	1.1517E-02
	YA
	298.15
	45.10
	N,L
	-98.40
	3.7490E+01
	N
	

	74
	3.5500E-02
	D
	298.15
	40.10
	N
	-98.40
	1.9252E+01
	N
	

	75
	1.0625E-01
	YA
	298.15
	34.60
	N,D
	-94.20
	1.9400E+01
	Y
	

	76
	4.0210E-02
	YA
	298.15
	37.24
	D,L
	-96.30
	2.3190E+01
	Y
	

	77
	1.1906E-03
	YA
	298.15
	52.45
	D
	-98.40
	
	
	

	78
	5.6040E-06
	MN
	298.15
	84.40
	MA
	-98.40
	
	
	

	79
	6.4476E-05
	D
	303.15
	105.90
	N,D
	-102.60
	1.4170E+09
	Y
	

	80
	2.1292E-04
	MN
	298.15
	61.99
	MN
	-100.50
	3.1130E+05
	Y
	

	81
	9.3955E-04
	D
	299.2
	52.02
	D
	-91.05
	2.8610E+01
	Y
	

	82
	5.3945E-04
	D
	298.15
	50.50
	N
	-91.05
	8.8020E+01
	Y
	

	83
	4.5793E-04
	D
	298.15
	57.918
	N
	-90.00
	
	
	

	84
	1.0633E-04
	YA
	298.15
	45.61
	D
	-90.00
	
	
	

	85
	4.4831E-04
	MN
	298.15
	43.18
	N
	-90.00
	2.8670E+02
	Y
	

	86
	1.8389E-05
	MN
	298.15
	72.39
	MN
	-91.05
	
	
	

	87
	4.6930E-07
	MN
	298.15
	91.74
	MN
	-90.00
	
	
	

	88
	8.0697E-07
	MA
	298.15
	74.56
	D
	-90.00
	
	
	

	89
	2.9870E-06
	MN
	298.15
	82.7
	MN
	-90.00
	
	
	

	90
	2.1183E-05
	MA
	298.15
	71.28
	MA
	-91.05
	
	
	

	91
	3.4514E-03
	YA
	298.15
	49.98
	N
	-100.50
	1.8040E+01
	Y
	

	92
	4.2084E-02
	YA
	298.15
	37.10
	MA
	-92.10
	2.9100E+01
	Y
	

	93
	2.3686E-05
	D
	298.15
	69.74
	MN
	-92.10
	
	
	

	94
	
	
	
	
	
	
	
	
	

	95
	4.8752E-04
	MN
	298.15
	57.02
	MN
	-93.10
	
	
	

	96
	9.6782E-04
	YA
	298.15
	52.83
	N,D,L
	-91.05
	9.4300E+00
	Y
	

	97
	1.6229E-04
	MN
	298.15
	61.33
	MN
	-91.05
	8.4820E+01
	Y
	

	98
	1.8998E-04
	D
	298.9
	60.31
	L
	-90.00
	
	
	

	99
	1.6491E-04
	D
	298.9
	61.70
	L
	-90.00
	5.4470E+01
	Y
	

	100
	1.7481E-04
	ML
	298.15
	59.64
	D
	-90.00
	
	
	

	101
	1.6674E-04
	MN
	298.15
	61.58
	MN
	-90.00
	7.9910E+01
	Y
	

	102
	4.1561E-04
	YA
	298.15
	58.30
	L
	-93.15
	2.8910E+01
	Y
	

	103
	2.9017E-04
	YA
	298.15
	60.63
	D
	-91.05
	
	
	

	104
	1.2716E-04
	YA
	298.15
	60.96
	MN
	-91.05
	6.6900E+01
	Y
	

	105
	3.0651E-04
	MN
	298.15
	58.99
	MN
	-91.05
	3.5290E+01
	Y
	

	106
	2.5507E-04
	MN
	298.15
	59.79
	MN
	-91.05
	4.3170E+01
	Y
	

	107
	2.9088E-04
	MN
	298.15
	59.22
	MN
	-91.05
	3.7370E+01
	Y
	

	108
	3.1318E-09
	MA
	298.15
	120.18
	MA
	-93.15
	
	
	

	109
	4.2020E-03
	MA
	298.15
	48.30
	MA
	-100.50
	
	
	

	110
	3.9477E-03
	D
	298.15
	47.46
	N,L,D
	-102.60
	1.5540E+01
	Y
	

	111
	1.2701E-03
	YA
	298.15
	54.61
	N,D
	-102.60
	1.4500E+01
	Y
	

	112
	1.0164E-05
	ML
	298.15
	75.85
	ML
	-94.20
	
	
	

	113
	1.2844E-05
	MN
	298.15
	72.88
	MN
	-94.20
	
	
	

	114
	2.6691E-04
	MN
	298.15
	57.20
	D
	-91.05
	
	
	

	115
	3.6670E-05
	YA
	298.15
	65.52
	MN
	-90.00
	
	
	

	116
	1.2442E-04
	MA
	298.15
	63.12
	MA
	-93.15
	
	
	

	117
	1.3426E-04
	MA
	298.15
	62.78
	MA
	-93.15
	
	
	

	118
	3.3691E-04
	MN
	298.15
	58.86
	MN
	-95.25
	
	
	

	119
	4.2395E-05
	MA
	298.15
	68.16
	MA
	-103.65
	
	
	

	120
	1.6459E-06
	ML
	298.15
	83.10
	MN
	-90.00
	
	
	

	121
	1.1683E-06
	MN
	298.15
	84.85
	MN
	-90.00
	1.2380E+04
	Y
	

	122
	6.4910E-10
	MA
	298.15
	121.81
	MA
	-94.20
	
	
	

	123
	3.6771E-05
	MN
	298.15
	65.89
	D
	-93.15
	8.3500E+01
	Y, 27oC
	

	124
	1.2119E-04
	MA
	298.15
	62.91
	MA
	-95.25
	5.8260E+02
	Y
	

	125
	1.0387E-04
	MN
	298.15
	63.70
	MN
	
	6.5740E+02
	Y
	

	126
	1.4667E-06
	MA
	298.15
	85.71
	MA
	-95.25
	
	
	

	127
	1.0754E-05
	MN
	298.15
	74.78
	MN
	-95.25
	
	
	

	128
	1.4777E-08
	MA
	298.15
	113.25
	MA
	-98.40
	
	
	

	129
	6.1584E-07
	D
	298.15
	55.23
	N
	-92.10
	1.8800E+02
	Y
	

	130
	1.1862E-06
	MN
	298.15
	85.29
	MN
	-90.00
	
	
	

	131
	9.7398E-07
	MN
	298.15
	86.29
	MN
	-90.00
	
	
	

	132
	4.6581E-09
	MK
	298.15
	118.55
	MK
	-95.25
	
	
	

	133
	3.9391E-09
	MA
	298.15
	119.75
	MA
	-95.25
	
	
	

	134
	4.5495E-07
	MA
	298.15
	90.30
	MA
	-97.35
	
	
	

	135
	3.9477E-04
	D
	298.15
	59.80
	MN
	-108.90
	1.8380E+00
	Y
	

	136
	7.1146E-09
	MA
	298.15
	112.93
	MA
	-91.05
	
	
	

	137
	1.0652E-07
	MA
	298.15
	97.92
	MA
	-92.10
	
	
	

	138
	4.4408E-11
	MN
	298.15
	89.06
	N,D
	-92.10
	
	
	

	139
	5.7227E-10
	MA
	298.15
	128.30
	MA
	-91.05
	
	
	

	140
	3.3975E-10
	MA
	298.15
	131.60
	MA
	-91.05
	
	
	

	141
	5.7227E-10
	MA
	298.15
	128.30
	MA
	-91.05
	
	
	

	142
	2.5574E-08
	MA
	298.15
	106.03
	MA
	-92.10
	
	
	

	143
	3.8037E-08
	MA
	298.15
	103.38
	MA
	-92.10
	
	
	

	144
	2.4477E-11
	MA
	298.15
	147.44
	MA
	-92.10
	
	
	

	145
	1.5513E-07
	MA
	298.15
	95.98
	MA
	-94.20
	
	
	

	146
	2.7659E-11
	MA
	298.15
	146.72
	MA
	-92.10
	
	
	

	147
	3.1351E-11
	MA
	298.15
	147.26
	MA
	-92.10
	
	
	

	148
	7.8941E-11
	MA
	298.15
	141.58
	MA
	-92.10
	
	
	

	149
	9.9689E-10
	MN
	298.15
	124.79
	MN
	-93.15
	
	
	

	150
	
	
	
	
	
	
	
	
	

	151
	1.3465E-11
	MA
	298.15
	150.99
	MA
	-106.07
	
	
	

	152
	4.6682E-14
	MA
	298.15
	194.62
	MA
	-92.10
	
	
	

	153
	3.2519E-08
	MA
	298.15
	105.24
	MA
	-120.45
	
	
	

	154
	1.4946E-17
	MA
	298.15
	105.24
	MA
	-120.45
	
	
	

	155
	3.9768E-05
	MA
	298.15
	247.17
	MA
	-120.45
	
	
	

	156
	7.3521E-06
	MA
	298.15
	80.70
	MA
	-93.15
	
	
	

	157
	2.8176E-05
	MA
	298.15
	76.02
	MA
	-93.15
	
	
	

	158
	1.6032E-05
	MA
	298.15
	78.60
	MA
	-93.15
	
	
	

	159
	2.6285E-06
	MA
	298.15
	87.28
	MA
	-95.25
	
	
	

	160
	
	
	298.15
	
	
	
	
	
	

	161
	2.7146E-17
	MA
	298.15
	241.42
	MA
	-94.20
	
	
	

	162
	1.6003E-07
	MA
	298.15
	99.05
	MA
	-94.20
	
	
	

	163
	2.0801E-12
	MA
	298.15
	171.02
	MA
	-100.50
	
	
	

	164
	8.7843E-08
	MA
	298.15
	104.00
	MA
	-93.15
	
	
	

	165
	
	
	
	
	
	
	
	
	

	166
	5.4211E-18
	MA
	298.15
	271.44
	MA
	-99.45
	
	
	

	167
	1.1474E-17
	MA
	298.15
	249.22
	MA
	-96.30
	
	
	

	168
	5.7557E-10
	MA
	298.15
	127.77
	MA
	-96.30
	
	
	

	169
	5.9654E-06
	MA
	298.15
	79.86
	MA
	-91.05
	
	
	

	170
	6.6458E-17
	MA
	298.15
	241.15
	MA
	-94.20
	
	
	

	171
	1.9985E-16
	MA
	298.15
	240.33
	MA
	-99.45
	
	
	

	172
	6.6793E-06
	MA
	298.15
	85.83
	MA
	-95.25
	
	
	

	173
	6.6793E-06
	MA
	298.15
	85.83
	MA
	-95.25
	
	
	

	174
	4.1047E-09
	MA
	298.15
	124.71
	MA
	-99.45
	
	
	

	175
	7.0166E-09
	MA
	298.15
	120.92
	MA
	-97.35
	
	
	

	176
	
	
	
	
	
	
	
	
	

	177
	4.1439E-14
	MA
	298.15
	196.56
	MA
	-94.20
	
	
	

	178
	3.8158E-09
	MA
	298.15
	124.59
	MA
	-97.35
	
	
	

	179
	1.4464E-08
	MA
	298.15
	118.28
	MA
	-94.20
	
	
	

	180
	1.3653E-06
	MA
	298.15
	92.02
	MA
	-90.00
	
	
	

	181
	1.5274E-14
	MA
	298.15
	204.95
	MA
	-93.15
	
	
	

	182
	
	
	
	
	
	
	
	
	

	183
	5.3167E-12
	MA
	298.15
	169.83
	MA
	-93.15
	
	
	

	184
	4.9089E-16
	MA
	298.15
	229.85
	MA
	-95.25
	
	
	

	185
	2.0016E-14
	MA
	298.15
	200.25
	MA
	-94.20
	
	
	

	186
	2.4135E-05
	MA
	298.15
	78.17
	MA
	-93.15
	
	
	

	187
	1.1298E-04
	MA
	298.15
	68.16
	MA
	-90.00
	
	
	


a Source: D - measured value from Dortmund Databank (DDB); N - measured value from NIST; L - measured value from Lide (2009); Y – measurements from the compilation of Yaws (2008); YA – calculated values from Yaws (2007); MN - estimated using the method of Moller et al. (2008), with the measured Tb from NIST; MK - estimated using the method of Moller et al. (2008) with the measured Tb from the International Critical Tables (1926-1930); ML - estimated using the method of Moller et al. (2008) with measured Tb from Lide (2009); MA - estimated using the method of Moller et al. (2008) with Tb estimated using Advanced Chemistry Developments ACDLabs software.

b A space in this column means that the value can not be estimated by the methods used in this work.

c All values were estimated by method of Myrdal and Yalkowsky (1997), with the same Tb as for the vapor pressure estimation.
d The source for this value is the same as the source of KH for the same compound. 
Table S3: Aqueous dissociation equilibria of atmospheric amines (first and second acid dissociation constants)a,b
	No.
	Ka1 (298.15 K) / mol kg-1
	Ka2 (298.15 K) / mol kg-1

	
	Value
	Source
	∆rHo /kJ mol-1 (c)
	Value
	Source
	∆rHo /kJ mol-1(c)

	1
	1.0965E-06
	AE
	
	1.8621E-14
	AE
	

	2
	1.0233E-08
	AE
	
	6.3096E+00
	A
	

	3
	1.7783E+00
	AE
	
	3.1623E-17
	A
	

	4
	2.1878E-11
	L
	54.737
	
	
	

	5
	1.3490E-08
	K
	
	2.8840E+03d
	A
	

	6
	1.0000E-08
	A
	
	1.0000E-08
	A
	

	7
	2.5119E+00
	AE
	
	7.9433E-16
	L
	

	8
	1.8621E-11
	L
	49.450
	
	
	

	9
	2.2387E-11
	L
	57.447
	
	
	

	10
	3.1623E-10
	L
	50.610
	3.5481E-14
	A
	

	11
	6.0256E-09
	A
	
	1.4454E+04d
	A
	

	12
	3.2359E-10
	L
	
	
	
	

	13
	1.5488E+00
	AE
	
	
	
	

	14
	3.0903E+00
	AE
	
	2.5119E-17
	A
	

	15
	1.5849E-10
	L
	36.017
	
	
	

	16
	2.8840E-11
	L
	57.091
	
	
	

	17
	2.3442E-11
	L
	
	
	
	

	18
	1.7338E-11
	A
	
	
	
	

	19
	9.7724E-10
	A
	
	3.0903E-17
	A
	

	20
	4.8978E-12
	L
	54.229
	
	
	

	21
	1.3183E-10
	A
	
	
	
	

	22
	1.3183E-10
	A
	
	
	
	

	23
	3.1623E-09
	L
	38.934
	
	
	

	24
	5.6234E-01
	AE
	
	
	
	

	25
	2.7542E+00
	A
	
	2.3988E-17
	A
	

	26
	3.3884E+00
	A
	
	2.5119E-17
	A
	

	27
	2.6915E+00
	AE
	
	2.1380E-17
	A
	

	28
	1.8621E-10
	L
	
	5.0119E-06
	A
	

	29
	1.4454E-11
	L
	43.026
	
	
	

	30
	2.5119E-11
	L
	58.139
	
	
	

	31
	3.7154E-11
	K
	
	
	
	

	32
	2.7542E-11
	L
	
	
	
	

	33
	2.0893E-11
	L
	58.678
	
	
	

	34
	1.7378E-11
	A
	
	
	
	

	35
	1.9055E-11
	AE
	
	
	
	

	36
	1.3804E-10
	AE
	
	2.7542E-14
	A
	53.755

	37
	5.3703E-10
	AE
	
	1.8197E-15
	A
	

	38
	1.0233E-09
	AE
	42.194
	2.8840E-15
	A
	

	39
	1.9953E-09
	A
	
	3.9811E-15
	A
	

	40
	1.5849E-11
	L
	56.652
	2.3442E-10
	L
	

	41
	9.1201E-07
	L
	
	1.7783E+01
	A
	

	42
	1.7783E-10
	L
	
	9.1201E-07
	L
	

	43
	7.5336E-12
	L
	53.211
	
	
	

	44
	4.1687E-08
	L
	
	
	
	

	45
	2.9512E+00
	A
	
	1.9055E-17
	A
	

	46
	2.3442E-11
	L
	
	
	
	

	47
	9.1201E-12
	A
	
	
	
	

	48
	2.5119E-11
	L
	
	
	
	

	49
	2.2909E-11
	AE
	
	
	
	

	50
	1.3183E-11
	AE
	
	
	
	

	51
	1.4454E-11
	A
	
	
	
	

	52
	1.1482E-11
	A
	
	
	
	

	53
	3.0200E-09
	AE
	35.172
	
	
	

	54
	1.1749E-11
	AE
	
	8.9125E-11
	A
	

	55
	4.4668E-12
	A
	
	1.2023E-11
	A
	

	56
	8.9125E-03
	L
	
	
	
	

	57
	2.9512E-02
	AE
	
	
	
	

	58
	4.1687E-03
	AE
	22.230
	
	
	

	59
	1.0471E-04
	L
	27.850
	
	
	

	60
	2.1878E-03
	L
	24.470
	
	
	

	61
	1.2882E-04
	L
	28.208
	
	
	

	62
	2.7542E-04
	AE
	
	
	
	

	63
	9.5499E-02
	L
	13.904
	
	
	

	64
	1.7783E+00
	L
	9.110
	
	
	

	65
	1.3490E-05
	L
	31.297
	
	
	

	66
	4.2658E-05
	L
	
	1.5136E-10
	L
	

	67
	3.3113E-06
	L
	
	5.0119E-11
	L
	

	68
	2.6915E-05
	L
	
	1.5849E-01
	L
	

	69
	1.9953E-09
	L
	
	1.0000E-03
	L
	

	70
	2.2909E-11
	L
	61.720
	
	
	

	71
	1.5849E-09
	AE
	36.162
	
	
	

	72
	1.7783E-11
	L
	44.145
	
	
	

	73
	2.7542E-11
	L
	
	
	
	

	74
	1.2303E-11
	K
	
	
	
	

	75
	8.9125E-12
	L
	
	
	
	

	76
	1.7378E-11
	A
	
	
	
	

	77
	1.5488E-10
	AE
	41.026
	1.8197E-15
	A
	

	78
	1.0965E-09
	AE
	
	
	
	

	79
	1.7378E-08
	L
	21.105
	6.3096E-15
	A
	

	80
	1.3804E-12
	L
	61.606
	1.7378E-11
	L
	

	81
	4.5709E-10
	L
	
	
	
	

	82
	1.4125E-05
	L
	
	
	
	

	83
	3.5481E-05
	L
	30.792
	
	
	

	84
	1.9498E-05
	L
	31.440
	
	
	

	85
	8.3176E-06
	L
	33.745
	
	
	

	86
	6.3096E-05
	L
	29.560
	
	
	

	87
	7.5858E-06
	A
	
	2.2909E-03
	A
	

	88
	1.8197E-05
	A
	
	3.6308E-03
	A
	

	89
	2.0893E-05
	AE
	
	1.0471E-01
	AE
	

	90
	1.8621E-06
	A
	
	8.1283E-02
	A
	

	91
	2.1380E-11
	L
	
	
	
	

	92
	1.7378E-11
	A
	
	
	
	

	93
	1.1749E-02
	K
	
	
	
	

	94
	5.6234E-01
	A
	
	
	
	

	95
	1.4791E-10
	L
	
	
	
	

	96
	8.5114E-06
	L
	
	
	
	

	97
	2.6915E-05
	A
	
	
	
	

	98
	1.4125E-05
	AE
	
	
	
	

	99
	2.8184E-05
	AE
	
	
	
	

	100
	1.2882E-04
	L
	
	
	
	

	101
	1.7378E-05
	AE
	
	
	
	

	102
	7.5858E-06
	L
	
	
	
	

	103
	4.2658E-05
	AE
	
	
	
	

	104
	8.1283E-06
	A
	
	
	
	

	105
	1.4125E-05
	AE
	
	
	
	

	106
	5.6234E-06
	AE
	
	
	
	

	107
	2.4547E-05
	AE
	
	
	
	

	108
	1.8197E-10
	L
	
	3.0200E-11
	L
	

	109
	1.0965E-11
	A
	
	
	
	

	110
	5.6234E-12
	L
	
	
	
	

	111
	2.6303E-11
	AE
	47.246
	
	
	

	112
	2.9512E-04
	AE
	
	
	
	

	113
	6.6069E-03
	AE
	
	
	
	

	114
	2.3442E-06
	AE
	
	
	
	

	115
	9.5499E-05
	AE
	
	
	
	

	116
	2.2387E-05
	A
	
	
	
	

	117
	4.7863E-06
	A
	
	
	
	

	118
	7.2444E-11
	K
	
	
	
	

	119
	3.6308E-01
	A
	
	
	
	

	120
	1.2023E-04
	L
	
	
	
	

	121
	6.9183E-05
	L
	
	
	
	

	122
	6.3096E-11
	L
	
	1.4454E+05d
	A
	

	123
	1.5488E-04
	AE
	
	
	
	

	124
	1.8197E-06
	A
	
	
	
	

	125
	2.8840E-06
	AE
	
	
	
	

	126
	3.9811E-10
	AE
	
	1.6596E-11
	A
	

	127
	1.0965E-08
	AE
	
	2.6915E-03
	A
	

	128
	3.0903E+01
	A
	
	5.2481E-13
	A
	

	129
	1.6218E-01
	L
	16.447
	
	
	

	130
	1.4791E-04
	L
	
	
	
	

	131
	4.4668E-05
	L
	
	
	
	

	132
	3.5481E+01
	A
	
	9.5499E-13
	A
	

	133
	3.0903E+01
	A
	
	5.2481E-13
	A
	

	134
	1.9498E-09
	A
	
	3.0903E-03
	A
	

	135
	1.1749E-10
	AE
	
	
	
	

	136
	2.2909E-05
	AE
	
	
	
	

	137
	5.8884E-02
	A
	
	
	
	

	138
	8.7096E-06
	AE
	
	5.8884E-05
	A
	

	139
	6.1660E-05
	A
	
	
	
	

	140
	4.7863E-05
	A
	
	
	
	

	141
	4.7863E-05
	A
	
	
	
	

	142
	5.1286E-04
	A
	
	
	
	

	143
	
	
	
	
	
	

	144
	3.8905E-06
	A
	
	4.7863E-05
	A
	

	145
	6.1660E-02
	A
	
	6.1660E-02
	A
	

	146
	3.0903E-06
	A
	
	3.8905E-05
	A
	

	147
	4.7863E-05
	A
	
	4.7863E-05
	A
	

	148
	6.1660E-05
	A
	
	6.1660E-05
	A
	

	149
	1.6596E-01
	A
	
	1.6596E-01
	A
	

	150
	
	
	
	
	
	

	151
	3.0903E+00
	A
	
	2.4547E-17
	A
	

	152
	4.7863E-05
	A
	
	4.7863E-05
	A
	

	153
	2.6915E+00
	A
	
	
	
	

	154
	3.0903E+00
	A
	
	
	
	

	155
	4.5709E-03
	L
	3.590
	1.3490E-10
	L
	45.921

	156
	2.8184E-04
	L
	5.774
	5.7544E-11
	L
	47.651

	157
	5.1286E-03
	L
	
	1.4791E-10
	L
	44.976

	158
	3.7154E-04
	A
	
	4.4668E-11
	A
	

	159
	9.3111E-05
	L
	
	2.7797E-11
	L
	

	160
	1.5136E-02
	L
	
	1.0233E-09
	L
	

	161
	7.9433E-03
	L
	
	1.5849E-09
	L
	

	162
	1.0233E-02
	L
	
	1.2589E-04
	L
	4.738

	163
	4.1687E-03
	L
	
	3.8905E-10
	AE
	

	164
	3.1623E-02
	L
	
	1.9953E-09
	L
	

	165
	1.2882E-02
	AE
	
	1.9953E-09
	AE
	

	166
	1.4454E-07
	A
	42.300
	8.3176E-13
	A
	

	167
	5.0119E-03
	K
	
	7.4131E-10
	L
	

	168
	7.4131E-03
	L
	
	4.8978E-05
	L
	

	169
	4.4668E-03
	L
	
	1.6596E-10
	L
	45.570

	170
	1.5849E-02
	L
	
	9.1201E-07
	L
	

	171
	7.4131E-03
	AE
	
	2.3988E-09
	AE
	

	172
	4.7863E-03
	L
	
	1.7378E-10
	L
	44.983

	173
	4.6774E-03
	L
	
	1.8197E-10
	L
	45.391

	174
	6.9183E-03
	L
	
	8.7096E-10
	L
	

	175
	7.4131E-03
	AE
	
	5.2481E-10
	AE
	46.079

	176
	
	
	
	
	
	

	177
	2.6303E-02
	A
	
	1.1482E-06
	A
	

	178
	1.9953E-02
	AE
	
	1.9055E-09
	AE
	

	179
	6.3096E-03
	L
	
	4.8978E-10
	L
	

	180
	2.2387E-02
	L
	
	2.2909E-11
	L
	45.639

	181
	6.4565E-03
	L
	5.824
	6.1660E-10
	L
	43.323

	182
	2.4547E-02
	AE
	
	8.7096E-10
	AE
	

	183
	8.1283E-03
	L
	
	7.9433E-10
	L
	

	184
	5.0119E-03
	AE
	
	5.0119E-10
	AE
	

	185
	6.3096E-03
	L
	
	7.7625E-10
	L
	

	186
	5.1286E-03
	L
	
	1.8197E-10
	L
	44.700

	187
	7.9433E-01
	L
	
	3.1623E-14
	A
	


a Source: L - measured value from Lide (2009); K - measured value from the International Critical Tables (2003); A - estimated using the Advanced Chemistry Developments ACD/pKa software package; AE - measured value from the internal database of the ACD/pKa software package.

b For different kinds of amines, Ka1 and Ka2 are defined in equations (24) – (29) in the main text.

c The enthalpy changes for the reactions were estimated by using equation (1) and the available pKa data at different temperatures (and assuming that ∆rCpo is zero).
d The very large value was estimated by ACD/pKa software package, which means that the second dissociation is very strong and that the concentration of divalent cation can be ignored.
Table S4: Solid/liquid equilibrium properties of atmospheric amines (solubility in water, and activity product Ks)a
	
	Solubilityb
	Ks / mol kg-1(d)
	
	Solubilityb
	Ks / mol kg-1(d)

	No.
	Value
	Sourcec
	Value
	No.
	Value
	Sourcec
	Value

	1
	3.03E+01
	ASe
	
	95
	8.59E-02
	AS
	7.77E-02

	2
	2.33E+00
	AS
	
	96
	9.20E-03
	L,YH
	9.11E-03

	3
	1.96E+02
	AS
	
	97
	9.13E-03
	Y
	9.01E-03

	4
	1.79E+01
	YH
	6.02E+01
	98
	4.63E-02
	AS
	4.34E-02

	5
	1.81E+01
	AS
	
	99
	9.13E-03
	Y
	9.01E-03

	6
	1.92E+00
	AS
	
	100
	6.04E-02
	AS
	5.55E-02

	7
	1.17E+01
	L
	6.80E+00
	101
	9.13E-03
	Y
	9.01E-03

	8
	1.79E+01
	YH
	3.62E+01
	102
	9.13E-03
	Y
	9.01E-03

	9
	5.26E+00
	AS
	5.90E+00
	103
	9.13E-03
	Y
	9.03E-03

	10
	6.11E+01
	ASe
	
	104
	9.13E-03
	Y
	9.03E-03

	11
	6.01E+01
	ASe
	
	105
	9.13E-03
	Y
	9.00E-03

	12
	3.97E+00
	AS
	2.49E+00
	106
	9.13E-03
	Y
	9.00E-03

	13
	1.37E+01
	ASe
	
	107
	9.13E-03
	Y
	9.00E-03

	14
	8.72E-01
	AS
	5.92E-01
	108
	1.43E-01
	AS
	1.08E-01

	15
	4.92E+00
	YH
	6.20E+00
	109
	6.15E-02
	AS
	5.54E-02

	16
	1.88E+00
	AS
	1.53E+00
	110
	2.50E-02
	YH
	2.39E-02

	17
	2.12E+00
	AS
	1.32E+00
	111
	1.50E-03
	YH
	1.50E-03

	18
	5.55E+00
	AS
	2.54E+00
	112
	5.30E-03
	AS
	5.27E-03

	19
	1.39E+00
	AS
	
	113
	4.90E-03
	AS
	4.87E-03

	20
	2.54E+00
	AS
	1.40E+00
	114
	5.60E-03
	AS
	5.55E-03

	21
	1.57E+00
	AS
	9.71E-01
	115
	2.21E-02
	AS
	2.12E-02

	22
	1.57E+00
	AS
	9.20E-01
	116
	7.41E-03
	AS
	7.31E-03

	23
	1.97E+01
	AS
	
	117
	4.60E-03
	AS
	4.56E-03

	24
	5.94E+00
	ASe
	
	118
	7.17E-02
	AS
	6.37E-02

	25
	1.49E+00
	AS
	6.72E-01
	119
	9.41E-02
	AS
	

	26
	3.82E-01
	AS
	2.86E-01
	120
	1.19E-02
	L
	1.17E-02

	27
	2.64E+00
	L,YH
	7.49E-01
	121
	1.30E-03
	L
	1.30E-03

	28
	1.16E+01
	ASe
	
	122
	3.32E-02
	AS
	

	29
	2.04E+00
	AS
	1.00E+00
	123
	4.50E-03
	Y
	4.46E-03

	30
	3.26E-02
	AS
	3.22E-02
	124
	2.20E-03
	AS
	2.19E-03

	31
	8.23E-01
	AS
	6.35E-01
	125
	1.40E-03
	AS
	1.40E-03

	32
	8.23E-01
	AS
	5.68E-01
	126
	1.33E-01
	AS
	1.09E-01

	33
	9.42E-01
	AS
	
	127
	2.50E-03
	AS
	2.49E-03

	34
	2.32E+00
	AS
	7.57E-01
	128
	9.20E-03
	YHf
	

	35
	2.04E+00
	AS
	1.00E+00
	129
	3.25E-04
	Lf
	

	36
	4.58E+01
	AS
	
	130
	1.20E-03
	AS
	1.20E-03

	37
	1.06E+01
	ASe
	
	131
	1.20E-03
	AS
	1.20E-03

	38
	9.51E+00
	ASe
	
	132
	5.07E-03
	Lf
	

	39
	9.51E+00
	ASe
	
	133
	3.20E-03
	YH
	

	40
	1.18E+01
	AS
	9.55E+01
	134
	7.10E-04
	AS
	7.08E-04

	41
	6.81E-01
	AS
	
	135
	7.66E-04
	L
	7.64E-04

	42
	1.52E+00
	AS
	
	136
	2.00E-04
	YH
	2.00E-04

	43
	1.27E+00
	AS
	7.14E-01
	137
	2.40E-04
	AS
	

	44
	9.75E+00
	AS
	
	138
	2.60E-03
	AS
	2.58E-03

	45
	1.52E-01
	AS
	1.28E-01
	139
	5.00E-03
	Ye
	4.93E-03

	46
	2.87E-01
	AS
	2.43E-01
	140
	5.00E-05
	AS
	5.00E-05

	47
	3.29E-01
	AS
	2.59E-01
	141
	5.00E-05
	AS
	5.00E-05

	48
	3.19E-01
	AS
	2.65E-01
	142
	9.90E-05
	AS
	9.90E-05

	49
	3.19E-01
	AS
	2.65E-01
	143
	2.20E-03
	AS
	

	50
	8.25E-01
	AS
	4.95E-01
	144
	1.30E-03
	AS
	1.29E-03

	51
	7.45E-01
	AS
	4.68E-01
	145
	3.50E-05
	AS
	

	52
	8.37E-01
	AS
	4.33E-01
	146
	5.10E-04
	AS
	5.09E-04

	53
	8.39E+00
	ASe
	
	147
	3.50E-06
	AS
	3.50E-06

	54
	3.75E+00
	AS
	7.14E+00
	148
	3.50E-06
	AS
	3.50E-06

	55
	5.58E-01
	AS
	
	149
	1.90E-05
	AS
	

	56
	1.40E-03
	AS
	1.40E-03
	150
	
	
	

	57
	1.40E-03
	AS
	1.40E-03
	151
	1.30E-05
	AS
	

	58
	1.40E-03
	AS
	1.40E-03
	152
	1.50E-06
	AS
	1.50E-06

	59
	1.27E-02
	YH,Y
	1.26E-02
	153
	5.50E-05
	AS
	

	60
	2.96E-02
	L,YH,Y
	2.90E-02
	154
	5.50E-06
	AS
	

	61
	8.61E-03
	AS
	
	155
	1.66E+00
	YHA
	1.69E+00

	62
	8.19E+00
	YH
	
	156
	7.47E+00
	L
	8.22E+00

	63
	4.20E-03
	YH
	4.18E-03
	157
	2.05E+00
	L
	1.60E+00

	64
	9.00E-03
	YH
	8.92E-03
	158
	1.21E+01
	L
	6.98E+00

	65
	3.84E-01
	YH
	2.98E-01
	159
	9.42E+00
	L
	5.59E+00

	66
	2.35E-01
	YH
	2.19E-01
	160
	9.83E-01
	YHA
	

	67
	2.46E-01
	AS
	2.29E-01
	161
	1.96E-01
	YHA
	1.49E-01

	68
	3.64E-01
	AS
	2.91E-01
	162
	3.81E-02
	YHA
	3.56E-02

	69
	4.18E+00
	ASE
	
	163
	1.12E-01
	AS
	9.87E-02

	70
	2.14E-01
	AS
	1.46E-01
	164
	9.98E-01
	AS
	9.18E-01

	71
	1.74E-01
	AS
	1.37E-01
	165
	2.61E-01
	AS
	

	72
	6.78E-01
	YH
	3.41E-01
	166
	5.58E+00
	ASe
	

	73
	1.21E-01
	AS
	1.09E-01
	167
	2.87E-01
	L
	1.89E-01

	74
	2.99E-01
	AS
	2.25E-01
	168
	5.83E-02
	YHA
	5.81E-02

	75
	3.74E-01
	AS
	2.46E-01
	169
	2.91E+00
	YHA
	5.36E-01

	76
	3.31E-01
	AS
	2.28E-01
	170
	2.71E-01
	YHA
	

	77
	2.23E+00
	AS
	4.00E-01
	171
	9.72E-01
	AS
	8.18E-01

	78
	4.61E+01
	ASE
	6.60E+00
	172
	2.59E-01
	YHA
	2.21E-01

	79
	1.94E+01
	AS
	6.71E+00
	173
	1.71E-01
	YHA
	1.54E-01

	80
	1.30E+00
	AS
	1.25E+00
	174
	3.97E-02
	L
	4.00E-02

	81
	1.42E-01
	AS
	1.26E-01
	175
	3.68E-02
	YHA
	3.64E-02

	82
	5.25E-02
	L,YH
	4.96E-02
	176
	
	
	

	83
	1.43E-01
	ASE
	1.24E-01
	177
	9.58E-01
	YH
	

	84
	1.42E-01
	Y
	1.23E-01
	178
	7.47E-01
	AS
	1.02E+00

	85
	1.40E-01
	YH
	1.22E-01
	179
	1.66E-01
	YHA
	1.32E-01

	86
	3.92E-02
	AS
	3.76E-02
	180
	1.41E+01
	L
	1.94E+00

	87
	5.33E-01
	AS
	3.34E-01
	181
	2.81E+00
	YHA
	3.39E+00

	88
	7.06E-01
	AS
	3.85E-01
	182
	7.58E-01
	YH
	

	89
	1.95E-01
	AS
	1.63E-01
	183
	7.88E-01
	YHA
	7.44E-01

	90
	3.92E-02
	AS
	3.86E-02
	184
	1.02E-01
	AS
	

	91
	5.03E-02
	AS
	4.72E-02
	185
	2.57E-03
	YHA
	2.56E-03

	92
	1.73E-01
	AS
	1.33E-01
	186
	5.65E-01
	YHA
	4.64E-01

	93
	1.20E-02
	AS
	1.18E-02
	187
	2.00E+01
	L
	

	94
	8.30E-02
	AS
	7.40E-02
	
	
	
	


a Aqueous dissociation of amines is ignored in the calculation of Ks, since it is found that the concentration of amine cation is small.
b All solubilities are for a temperature of 298.15 K, and in units of mol kg-1, unless otherwise noted.

c L - measurement from Lide (2009); Y – measured value from Yaws (2008); YH - measured value from Yalkowsky and He (2003); YHA – average of values  compiled by Yalkowsky and He (2003); AS - estimated using the Advanced Chemistry Developments ACD/Solubility software package; ASE – measured value from the internal database of the ACD/Solubility software package.

d The UNIFAC method was used to calculate the activity coefficients at the saturation point for those amines for which the UNIFAC group parameters could be found in  Hansen et al. (1991), Wittig and Gmehling (2003), Balslev and Abildskov (2002) and Peng et al. (2001). In other cases, including those for which the solubility is given as a molarity, no activity coefficient has been estimated. In practical calculations it may be necessary to assume ideality, so that the molality based activity coefficient is equal to unity and therefore Ks is equal to the solubility (in molal units).
e Units are mol dm-3.
f The temperature is equal to 293.15 K.
Table S5: The total Henry’s Law constants ((tot.)KH) for amines at different solution pH values and temperaturesa
	No.


	T / K


	KH / mol kg-1 atm-1

	(tot.)KH (in mol kg-1 atm-1), for pH 1 to 9

	
	
	
	9
	7
	5
	3
	1

	NH3
	298.15
	6.0720E+01
	1.6870E+02
	1.0858E+04
	1.0798E+06
	1.0798E+08
	1.0798E+10

	
	273.15
	2.1862E+02
	2.8470E+03
	2.6306E+05
	2.6284E+07
	2.6284E+09
	2.6284E+11

	3
	298.15
	7.1880E+05
	7.1880E+05
	7.1880E+05
	7.1880E+05
	7.1920E+05
	7.5922E+05

	4
	298.15
	3.6477E+01
	1.7038E+03
	1.6677E+05
	1.6673E+07
	1.6673E+09
	1.6673E+11

	
	273.15
	8.1030E+01
	2.5705E+04
	2.5625E+06
	2.5624E+08
	2.5624E+10
	2.5624E+12

	7
	298.15
	5.8260E+05
	5.8260E+05
	5.8260E+05
	5.8260E+05
	5.8283E+05
	6.0579E+05

	8
	298.15
	3.1410E+01
	1.7182E+03
	1.6871E+05
	1.6868E+07
	1.6868E+09
	1.6868E+11

	
	273.15
	1.0724E+02
	3.8157E+04
	3.8051E+06
	3.8050E+08
	3.8050E+10
	3.8050E+12

	9
	298.15
	3.5464E+01
	1.5835E+03
	1.5484E+05
	1.5481E+07
	1.5481E+09
	1.5481E+11

	
	273.15
	1.0709E+02
	4.1770E+04
	4.1664E+06
	4.1663E+08
	4.1663E+10
	4.1663E+12

	10
	298.15
	6.1800E+06
	4.1742E+07
	3.5624E+09
	3.5563E+11
	3.5562E+13
	3.5562E+15

	12
	298.15
	1.0040E+02
	4.1067E+02
	3.1127E+04
	3.1028E+06
	3.1027E+08
	3.1027E+10

	15
	298.15
	9.6259E+00
	7.0361E+01
	6.0832E+03
	6.0736E+05
	6.0735E+07
	6.0735E+09

	16
	298.15
	6.6870E+01
	2.3855E+03
	2.3193E+05
	2.3186E+07
	2.3186E+09
	2.3186E+11

	17
	298.15
	5.7800E+01
	2.5234E+03
	2.4662E+05
	2.4656E+07
	2.4656E+09
	2.4656E+11

	20
	298.15
	4.2560E+01
	8.7322E+03
	8.6901E+05
	8.6896E+07
	8.6896E+09
	8.6896E+11

	
	273.15
	4.3875E+02
	6.3463E+05
	6.3419E+07
	6.3419E+09
	6.3419E+11
	6.3419E+13

	23
	298.15
	8.6130E+02
	1.1337E+03
	2.8098E+04
	2.7245E+06
	2.7237E+08
	2.7237E+10

	24
	298.15
	7.6270E+04
	7.6270E+04
	7.6270E+04
	7.6270E+04
	7.6319E+04
	8.1194E+04

	29
	298.15
	1.3170E+02
	9.2431E+03
	9.1127E+05
	9.1114E+07
	9.1114E+09
	9.1114E+11

	
	273.15
	2.8369E+03
	1.1322E+06
	1.1294E+08
	1.1294E+10
	1.1294E+12
	1.1294E+14

	30
	298.15
	5.7760E+01
	2.3572E+03
	2.3000E+05
	2.2995E+07
	2.2995E+09
	2.2995E+11

	32
	298.15
	4.0050E+01
	1.4942E+03
	1.4545E+05
	1.4541E+07
	1.4541E+09
	1.4541E+11

	33
	298.15
	5.3520E+01
	2.6151E+03
	2.5622E+05
	2.5616E+07
	2.5616E+09
	2.5616E+11

	35
	298.15
	3.1490E+01
	1.6841E+03
	1.6529E+05
	1.6526E+07
	1.6526E+09
	1.6526E+11

	37
	298.15
	2.0270E+04
	5.8015E+04
	3.7947E+06
	3.7747E+08
	3.7745E+10
	3.7745E+12

	38
	298.15
	2.5820E+07
	5.1052E+07
	2.5490E+09
	2.5235E+11
	2.5232E+13
	2.5232E+15

	43
	298.15
	2.2290E+02
	2.9811E+04
	2.9590E+06
	2.9588E+08
	2.9588E+10
	2.9588E+12

	
	273.15
	2.5195E+03
	2.3004E+06
	2.2979E+08
	2.2978E+10
	2.2978E+12
	2.2978E+14

	46
	298.15
	4.1540E+01
	1.8136E+03
	1.7724E+05
	1.7720E+07
	1.7720E+09
	1.7720E+11

	48
	298.15
	3.7430E+01
	1.5275E+03
	1.4905E+05
	1.4901E+07
	1.4901E+09
	1.4901E+11

	49
	298.15
	3.7780E+01
	1.6869E+03
	1.6495E+05
	1.6492E+07
	1.6492E+09
	1.6492E+11

	50
	298.15
	2.7580E+01
	2.1197E+03
	2.0924E+05
	2.0922E+07
	2.0922E+09
	2.0922E+11

	59
	298.15
	4.0840E+02
	4.0840E+02
	4.0879E+02
	4.4740E+02
	4.3086E+03
	3.9043E+05

	60
	298.15
	1.7350E+02
	1.7350E+02
	1.7351E+02
	1.7429E+02
	2.5280E+02
	8.1040E+03

	64
	298.15
	2.3620E+03
	2.3620E+03
	2.3620E+03
	2.3620E+03
	2.3633E+03
	2.4948E+03

	65
	298.15
	6.2270E+02
	6.2275E+02
	6.2732E+02
	1.0843E+03
	4.6784E+04
	4.6168E+06

	68
	298.15
	1.3840E+04
	1.3841E+04
	1.3891E+04
	1.8982E+04
	5.3129E+05
	8.3878E+07

	70
	298.15
	2.5820E+07
	1.1529E+09
	1.1273E+11
	1.1271E+13
	1.1271E+15
	1.1271E+17

	72
	298.15
	6.6875E+00
	3.8275E+02
	3.7613E+04
	3.7607E+06
	3.7607E+08
	3.7607E+10

	73
	298.15
	3.7490E+01
	1.3987E+03
	1.3616E+05
	1.3612E+07
	1.3612E+09
	1.3612E+11

	74
	298.15
	1.9252E+01
	1.5841E+03
	1.5651E+05
	1.5649E+07
	1.5649E+09
	1.5649E+11

	75
	298.15
	1.9400E+01
	2.1961E+03
	2.1769E+05
	2.1767E+07
	2.1767E+09
	2.1767E+11

	79
	298.15
	1.4170E+09
	1.4985E+09
	9.5710E+09
	8.1682E+11
	8.1541E+13
	8.1540E+15

	80
	298.15
	3.1130E+05
	5.0301E+05
	1.2979E+14
	1.2977E+18
	1.2977E+22
	1.2977E+26

	81
	298.15
	2.8610E+01
	9.1202E+01
	6.2878E+03
	6.2595E+05
	6.2592E+07
	6.2592E+09

	82
	298.15
	8.8020E+01
	8.8026E+01
	8.8643E+01
	1.5033E+02
	6.3194E+03
	6.2322E+05

	85
	298.15
	2.8670E+02
	2.8673E+02
	2.9015E+02
	6.3139E+02
	3.4756E+04
	3.4472E+06

	91
	298.15
	1.8040E+01
	8.6183E+02
	8.4397E+04
	8.4380E+06
	8.4379E+08
	8.4379E+10

	96
	298.15
	9.4300E+00
	9.4311E+00
	9.5408E+00
	2.0509E+01
	1.1174E+03
	1.1080E+05

	99
	298.15
	5.4470E+01
	5.4472E+01
	5.4663E+01
	7.3797E+01
	1.9871E+03
	1.9332E+05

	101
	298.15
	7.9910E+01
	7.9915E+01
	8.0370E+01
	1.2589E+02
	4.6783E+03
	4.5991E+05

	102
	298.15
	2.8910E+01
	2.8914E+01
	2.9291E+01
	6.7021E+01
	3.8400E+03
	3.8114E+05

	105
	298.15
	3.5290E+01
	3.5292E+01
	3.5540E+01
	6.0273E+01
	2.5336E+03
	2.4987E+05

	106
	298.15
	4.3170E+01
	4.3178E+01
	4.3938E+01
	1.1994E+02
	7.7200E+03
	7.6773E+05

	107
	298.15
	3.7370E+01
	3.7372E+01
	3.7522E+01
	5.2594E+01
	1.5598E+03
	1.5228E+05

	110
	298.15
	1.5540E+01
	2.7790E+03
	2.7636E+05
	2.7634E+07
	2.7634E+09
	2.7634E+11

	111
	298.15
	1.4500E+01
	5.6577E+02
	5.5142E+04
	5.5128E+06
	5.5127E+08
	5.5127E+10

	121
	298.15
	1.2380E+04
	1.2380E+04
	1.2398E+04
	1.4169E+04
	1.9133E+05
	1.7907E+07

	123
	298.15
	8.3500E+01
	8.3501E+01
	8.3554E+01
	8.8891E+01
	6.2262E+02
	5.3996E+04

	125
	298.15
	6.5740E+02
	6.5763E+02
	6.8019E+02
	2.9368E+03
	2.2860E+05
	2.2795E+07

	129
	298.15
	1.8800E+02
	1.8800E+02
	1.8800E+02
	1.8801E+02
	1.8916E+02
	3.0392E+02

	135
	298.15
	1.8380E+00
	1.7482E+01
	1.5662E+03
	1.5644E+05
	1.5644E+07
	1.5644E+09


a The amines with both measured KH and Ka values were chosen to calculated the total Henry’s Law constants.
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