
Supplementary Material to “The critical assessment of vapour pressure estimation methods 
for use in modelling the formation of atmospheric organic aerosol” by Mark H Barley and 
Gordon McFiggans. 
 
In the first part of this Supplementary material the data sources for Test Set 1 and Test Set 2 
are listed (see Table 1 and Table 2). The second part describes the calculation of subcooled 
liquid vapour pressures for those compounds in Test Set 2 for which solid (sublimation) 
vapour pressures were measured. 
 
PART 1 
 
Table 1:- Data sources for the compounds of Test Set 1 
    
 Tm

a Tb
a Vapour Pressure data 

2-Octanone [1] [2]b [1] 
Limonene  [3]b [3] 
Linalool ???c [4, 5]d [3] 
n-Decanal  [6] [7] 
Cyclohexyl Formate [8] [9]e [10] 
1-Methyl-2-nitrobenzene  [11] [12] 
2-Butanone  [13] [2] 
Propylbenzene   [13] [14] 
Hexanoic acid  [15] [16] [17, 18] 
Heptanoic acid  [19] [16] [17, 18] 
Benzyl alcohol  [20] [21] [22, 23] 
Phenethyl alcohol  [11] [24] 
3-Methyl phenol  [25] [13] [26] 
2-Ethyl phenol   [13] [27] 
1,2 Ethanediol   [13] [28, 29] 
1,6 Hexanediol  [30] [31] [31, 32] 
1,2,3-Propanetriol (Glycerol)  [15] [33] [34] 
1,1'-oxobisethane (Diethylether)   [13] [35] 
1,1'-oxobisbenzene (Diphenylether)  [20] [13] [36] 
Octanenitrile   [37]b [38] 
Anisaldehyde [39] [40]f [41] 
1,2-Dichlorobenzene   [13] [42] 
Notes:-a) Melting point (Tm) from Detherm/DDB unless otherwise indicated; normal boiling point (Tb) 
from primary literature. b) Tb obtained by interpolation of vapour pressure data.  c) Tm unknown but 
low (below 273K). d) Tb quoted by ref. 4 supported by extrapolating vapour pressure data in ref. 5 (Tb 
agree within 1K). e) Tb obtained by extrapolating vapour pressure data-(from P = 99800Pa).  f) Tb 
obtained by extrapolating vapour pressure data- (from 100000Pa). 
 



Table 2:- Data sources for the compounds of Test Set 2 
 
 Vapour pressure data Melting point (Tm) 
1,2,3-Trihydroxypropane (Glycerol) [34] [20] 
1,2-Pentanediol [43] ??a 
1,4-Butanediol [44] [45] 
2-Aminoethanol [46] [46] 
2-Aminonitrobenzene [47] [48] 
2-Chloropropionic acid [49] [49] 
2-(Methylamino)ethanol [46] ??a,b 
2-Phenylbromide-TEGMMEc [50] ??a 
2,4-Pentanediol [51] ??a 
2,6-Dinitrotoluene [52] [53] 
2-Chloro-3,5 Dimethoxy,4-
hydroxybenzaldehyded 

[54] [55] 

2-Hydroxybenzoic acid [56] [48] 
3-(2-Methoxyphenyl)propionic acid [57] [57] 
3-(3,4-Dimethoxyphenyl)propionic acid [57] [57] 
3,4-Dichloronitrobenzene [58] [58] 
3,4-dihydroxychlorobenzened [54] [59] 
3,5-di-t-Butylcatechol [60] [60] 
3,7-Dimethyl-7-hydroxyoctanal [41, 61] ??e 
3-Chloro-2,6 Dimethoxyphenold [54] [55] 
3-Chloroaminobenzene [58] [58] 
3-Hydroxypropanenitrile [62] [63] 
3-Nitro-3-(4-nitrophenyl)-pentane [47] ??a 
3-Nitrobenzoic acid [64] [48] 
4-Aminobenzoic acid [65] [48, 66] 
3-Nitrophenol [67] [67] 
Anisaldehyde [41, 61] [39] 
Benzyl Salicylate [41, 61] [41] 
Dibutylphthalate [68] [69] 
Ethyl vanillin [61, 70] [71] 
Eugenol [61, 72] [63] 
Glutaric Acid [73] [74] 
Glycerine carbonate [75] ??a 
Heliotropin [61, 70] [61] 
iso-Amyl Salicylate [41, 61] ??f 
Ketol [76] [76] 
Methyl Anthranilate [61, 77] [61, 77] 
Musk Ambrette [61, 70] [61, 70] 
N-methyldiethanolamine [78] ??a,g 
p-Acetylanisole [77] [77] 
Phloroglucinol [79] [80] 
Pimelic Acid [73] [74] 
Tetraethylene glycol [29] [63] 
Triacetin [81] [63] 
Triethylene glycol dinitrate [81] ??a,h 
Notes:-  a) Tm unknown but from the vapour pressure source it is clear that the measurements were 
made on a liquid.  b)  Primary source for Tm not found but probably  269K.  c) Full name (2-
Phenylbromide) triethylene glycol monomethyl ether.  d) Vapour pressure measurements by GC 
method- values obtained are sub-cooled liquid values so no correction required. e) Tm unknown but 
there is no inflection in the vapour pressure curve (283-333K) and a refractive index at 293.15K is 
quoted.  f) Tm unknown but there is no inflection in the vapour pressure curve (288-328 K) and n-alkane 
salicylates (up to C6) all have Tm < 280K. g) Primary source for Tm not found but probably  252K.  h) 
Primary source for Tm not found but probably  254K. 
 
 



PART 2:- The Correction of Solid Vapour Pressures to Subcooled Liquid Vapour 
Pressures. 
 
For those compounds where the measured vapour pressures are that of the solid (see 
Table 3 in the paper) the corresponding sub-cooled liquid vapour pressures (SCL-VP) 
were obtained by applying the correction of Prausnitz[82] 

 

    Eq. 1 

 
Where  and   are the SCL-VP and experimental solid (sublimation) vapour 
pressure (in atmospheres) respectively;  is the entropy of fusion;  is the best 
estimate of the underlying change in heat capacity between the liquid and solid state 
at the melting point; and Tm is the melting point temperature (used instead of the triple 
point temperature). 
 
If  Tm-T was less than 30K then the last two terms were ignored and an estimated 

 (using the method of  Myrdal and Yalkowski [83]) could be used. If Tm-T was 
greater than 30K then an experimentally derived  had to be used and the heat 
capacity terms were included with heat capacity data for the liquid and vapour phases 
obtained from experimental data (if available) or estimated[84, 85]. Table 3 (below) 
shows the effect of the first term in the above equation on the correction of measured 
solid vapour pressures.  The references provided with the  values refer to 
experimental determinations of  the enthalpy of fusion ( ) with  calculated 
by:- 

 

 
Table 3:- The correction of solid vapour pressures using the first term of the Prausnitz 
equation (Eq. 1 above) 
Compound (Solid) Tm(K) T-range (K) P-range (Pa) a Corrected  

P-range(Pa) 
      
2-Aminonitrobenzene 342.5 313.5-342.3 0.71-12.33 47.04[48] 1.20-12.37 
2,6-Dinitrotoluene 329.6 277.15-323.15 0.00342-1.718 58.50[53] 0.0129-1.974 
2-Hydroxybenzoic acid 431.8 307.05-323.71 0.0682-0.468 56.97[48] 1.103-4.611 
3-(2-MP)PAb 360.5 331.56-347.165 0.1556-1.0957 70.27[57] 0.329-1.514 
3-(3,4-DMP)PAb 370.9 352.18-366.16 0.0664-0.4115 87.31[57] 0.116-0.471 
3,5-di-t-Butylcatechol 372.8 313.2-346.2 0.0732-3.17 64.65[60] 0.321-5.761 
3-Nitrobenzoic acid 413 347.16-361.16 0.215-0.905 51.82[48, 86] 0.700-2.21 
3-Nitrophenol 370.0 357.2-369.3 12.05-35.13    46.76[67] 14.74-35.51 
4-Aminobenzoic acid 461.4 359.14-382.56 0.1-1.0 45.3[48] 0.47-3.07 
Ethyl vanillin 351.2 323.35-337.45 0.47-2.75 72.45[71] 0.96-3.78 
Glutaric Acid 371 348.15-363.15 0.22-1.2 62.0[74] 0.359-1.410 
Heliotropinc 310.2 293.45-308.45 0.39-2.20 56.5 (est) 0.579-2.28 
Musk Ambrette 358.2 328.55-345.45 0.141-0.973 70.3 (est) 0.303-1.33 
Phloroglucinol 491.8 381.31-404.58 0.1-1.0 70.15[80] 1.152-6.164 
Pimelic Acid 377.5 358.15-371.66 0.126-0.67 80.26[74] 0.212-0.786 
Notes:- a) DelS(fus) in J/mole.K. b) 3-(2-MP)PA = 3-(2-Methoxyphenyl)propionic acid; 3-(3,4-
DMP)PA = 3-(3,4-Dimethoxyphenyl)propionic acid. c) For Heliotropin correction applied to 7 points 
below melting point. 
 
 



For those compounds with experimental data at temperatures more than 30K below 
the melting point all three terms of Eq. 1 were used. Table 4 summarises the details of 
the derivation of liquid and solid heat capacity for each of the compounds and the 
corresponding correction to the vapour pressure. This additional correction was 
usually very small compared to that shown in Table 3 but for two compounds 
(phloroglucinol and 2-hydroxybenzoic acid) it was quite significant. 
 
                 Table 4 The effect of heat capacities on the calculation of SCL-VP data. 
            <======J/mole.K======>  

Compound T-Range (K) 
P-Range (Pa) 
(From Table 3) Cp(s) Cp(l) ΔCp 

P-Range (Pa) 
(SCL-VP) 

       
2,6-Dinitrotolueneb 277.15-323.15 0.0129-1.974 246[53]a 253.7[53]a 7.7 0.0127-1.974 
2-Hydroxybenzoic acid 307.05-323.71 1.103-4.611 214.7[87]d,e 330.7c 116.1 0.443-2.434 
3,5-di-t-Butylcatechol 313.2-346.2 0.321-5.761 455.0d 549.3c 94.3 0.270-5.58 
3-Nitrobenzoic acid 347.16-361.16 0.700-2.21 236.9[88]d,e 313.5c 76.6 0.604-2.03 
4-Aminobenzoic acid 359.14-382.56 0.47-3.07 211.3d 337.3c 126 0.28-2.31 
Phloroglucinol 381.31-404.58 1.152-6.164 217.1d 297.7c 80.6 0.8185-5.060 
Pimelic Acid 358.15-371.66 0.212-0.786 364.9[74] 376.8[74] 11.9 0.212-0.786 
Notes:- a) Short (<10K) extrapolation of experimental data; b) Form A- see Finch and Payne[53]; c) Cp(l) estimated by 
the method of Ruzicka and Domalski[84, 85]; d) Cp(s) estimated by the power law of Goodman[85]; e) A- parameter 
in Goodman power law fitted to experimental heat capacity data.  
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