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1 Data collection for the development of EVAP-
ORATION
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2 Remarks on the data
NIST: data taken from the NIST site [82]. NIST (Scott) means that the first
author of the data is Scott. NIST (avg) means that an average value over several
references was taken.

The data kind is explained in Table 2.

Table 2: Explanation data type numbers.
data type number data type

1 Liquid vapor pressure correlation.
2 Liquid vapor pressure data set.
3 Boiling point at atmospheric pressure.
4 Boiling point at reduced pressure.
5 Liquid vapor pressure correlation,

corrected for gas-phase association.a
6 Sublimation pressure correlation, converted to

subcooled liquid using fusion properties.b
7 Sublimation pressure data set, converted to

subcooled liquid using fusion properties.b
8 Reported as sublimation pressure correlation,

but we assume that it actually refers to the liquid state.
9 Liquid vapor pressure derived from

Henry’s law constant (see main article).
a. See the second reference for the gas-phase association constant.
b. See the second reference for the fusion temperature, and the third for the
fusion enthalpy. Citing ref. [51] means that no experimantal value was available,
and that the property was estimated by the method described in this work.
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3 Application examples of EVAPORATION
Only the full model is considered here. For some examples the descriptor as-
signment is explained.

3.1 Hydrocarbons
Hydrocarbons can be described by the first three descriptors only.

Table 3: Descriptor assignment and estimated log10

(
p0

atm

)
with EVAPORA-

TION (full method) for some example hydrocarbons. c1 = 1 always holds and
hence is not given.

SMILES name descriptor log10

(
p0
est

atm

)
at 298.15 K

CCCC butane c2 = 4 0.299
CC(C)C 2-methylpropane c2 = 4, c3 = 1 0.499

CC(C)(C)CC1 2,2-dimethylbutane c2 = 6, c3 = 2 -0.272
CC(C)C(C)C1 2,3-dimethylbutane c2 = 6, c3 = 2 -0.272

CC(C)(C)C(C)(C)C 2,2,3,3-tetramethylbutane c2 = 8, c3 = 4 -0.844
C1CCCCC12 cyclohexane c2 = 6, c3 = −1 -0.870
CC1CCCC1 3 methylcyclopentane c2 = 6, c3 = 0 -0.671

C1CCCC(C1)C2CCCCC23 bicyclohexyl c2 = 12, c3 = 0 -3.581
C=CC(C)(C)C 3,3-dimethyl-1-butene c2 = 6, c3 = 2 -0.272
CC(C)=C(C)C4 2,3-dimethyl-2-butene c2 = 6, c3 = 0 0.671

CC1(C)C2C(C)=CCC1C2 α-pinene c2 = 10, c3 = 2 -2.213

1. 2,2-dimethylbutane and 2,3-dimethylbutane have both 6 carbon atoms
(c2 = 6), and two branchings (t = c3 = 2), hence EVAPORATION will
predict the same vapour pressure for them.

2. Cyclohexane has 6 carbon atoms (c2 = 6) and one ring (c3 = t = −1).

3. Methylcyclopentane has 6 carbon atoms(c2 = 6), one branching and one
ring (c3 = t = 1− 1 = 0). Bicyclohexyl has two branchings and two rings,
so also here c3 = 0.

4. Branchings at double bonds do not count, hence c3 = 0.

3.2 Monofunctional compounds
Note again that only the full model (Sec. 4.3 and Table 4) is considered here, not
the model applicable to hydrocarbons and monofunctional compounds (Section
4.2.2 and Table 2).
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Table 4: Descriptor assignment and estimated log10

(
p0

atm

)
with EVAPORA-

TION (full method) for some example monofunctional compounds. c1 = 1
always holds and hence is not given.

SMILES descriptor log10

(
p0
est

atm

)
at 298.15 K

O=CCCCCC1 c2 = 6, c5 = 1, NCL = 1 -1.865
CCC(=O)CCC1 c2 = 6, c5 = 1, NCL = 1 -1.865
CC(=O)C=C2 c2 = 4, c5 = 1, c13 = 1, NCL = 1 -1.078
O=C1CCCCC13 c2 = 6, c3 = −1, c5 = 1, -2.364

c12 = 1, NCL = 1
O=C1C=C(C)CC(C)(C)C1 c2 = 9, c3 = 1, c5 = 1, -3.604

c12 = 1, c13 = 1, NCL = 1
COCCCCC4 c2 = 7 -1.156
CCOCCCC4 c2 = 7 -1.156

CCC(=O)OCCCC5 c2 = 8, c6 = 1, NCL = 1 -2.330
C=C(C)C(=O)OC c2 = 6, c6 = 1, NCL = 1 -1.360

C1COOCC16 c2 = 6, c3 = −1, c12 = 1 -1.170
O=N(=O)OC(C)(C)CC c2 = 5, c3 = 2, c4 = 1 -2.153

O=N(=O)OOC(=O)C(C)C c2 = 4, c3 = 1, c7 = 1, NCL = 1 -2.127
OCC(C)=CC7 c2 = 5, c8 = 1, c15 = 1, NHB = 1 -2.241
CC(O)CCCC8 c2 = 6, c8 = 1, c14 = 1, NHB = 1 -2.423

CC(O)(C)CC(C)(C)C9 c2 = 8, c3 = 3, c8 = 1, -2.260
c14 = 2, NHB = 1

OC1C(C)CC(C)C1 c2 = 7, c3 = 1, c8 = 1, -3.010
c12 = 1, c14 = 1, NHB = 1

OC(=O)CCCC c2 = 5, c9 = 1, NHB = 1 -3.798
OC(=O)C1CCCCC1 c2 = 7, c9 = 1, NHB = 1 -4.768
OC(=O)CC1CCCC1 c2 = 7, c9 = 1, NHB = 1 -4.768

OOC(C)(C)C c2 = 4, c3 = 2, c10 = 1, NHB = 1 -2.128
OOC(=O)CCC c2 = 4, c11 = 1, NHB = 1 -2.396

1. Aldehydic and ketone functionalities are considered as the same group,
hence c5 = 1.

2. The ketone functionality is conjugated with a double bond, so c13 = 1.

3. The functionality is placed on a ring, so c12 = 1.

4. Ethers have no separate group assignment, but are counted together with
the carbon atoms.

5. The in-chain oxygen atom of the ester group is counted together with the
carbon atoms.
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6. The peroxide group has no separate group assignment; both in-chain oxy-
gen atoms are counted together with the carbon atoms. But its placement
within a ring results in c12 = 1.

7. The alcohol is alkenoic, hence c15 = 1. This number is never higher than
1.

8. A secondary alcohol, hence c14 = 1.

9. A tertiary alcohol, hence c14 = 2.

3.3 Polyfunctional compounds
Apart from descriptor assignment explanation, also some examples are given
how to calculate A and B, as for polyfunctional molecules non-additive effects
come into play.
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Table 5: Descriptor assignment and estimated log10

(
p0

atm

)
with EVAPORA-

TION (full method) for some example polyfunctional compounds. c1 = 1 always
holds and hence is not given.

SMILES descriptor log10

(
p0
est

atm

)
at 298.15 K

CC(=O)CC(=O)CC1 c2 = 6, c5 = 2, c17 = 2, NCL = 2 -2.644
O=CC(=O)C2 c2 = 3, c5 = 2, c16 = 2, NCL = 2 -0.717

OCCO c2 = 2, c8 = 2, c19 = 2, NHB = 2 -3.615
OCC(C)CO c2 = 4, c3 = 1, c8 = 2, NHB = 2 -4.638
OCC=CCO c2 = 4, c8 = 2, c15 = 1, NHB = 2 -4.504
OCC(O)CCC c2 = 5, c8 = 2, c14 = 1, c19 = 2, NHB = 2 -4.452
OCC(O)CO c2 = 3, c8 = 3, c14 = 1, c19 = 4, NHB = 3 -6.112

OCC(O)C(O)C(O)CO3 c2 = 5, c8 = 5, c14 = 3, c19 = 8, NHB = 5 -11.101
OC(=O)C(=O)O c2 = 2, c9 = 2, NHB = 2 -6.532

OC(=O)C(C)C(=O)O c2 = 4, c3 = 1, c9 = 2, NHB = 2 -7.303
O=N(=O)OCCON(=O)=O c2 = 2, c4 = 2 -3.462

CC(=O)C(O)CC4 c2 = 5, c5 = 1, c8 = 1, c14 = 1, -2.590
c18 = 1, c19 = 1, NCL = 1, NHB = 1

CC(=O)CC(O)C c2 = 5, c5 = 1, c8 = 1, c14 = 1, NCL = 1, NHB = 1 -3.132
OC(=O)C(=O)C c2 = 3, c5 = 1, c9 = 1, c20 = 1, NCL = 1, NHB = 1 -3.209

OC(=O)CCCCC(=O)C c2 = 7, c5 = 1, c9 = 1, NCL = 1, NHB = 1 -5.962
OC(=O)C(O)C c2 = 3, c8 = 1, c9 = 1, c14 = 1, c19 = 1, NHB = 2 -4.941
CCOCOCC c2 = 7 -1.156
OCCOC c2 = 4, c8 = 1, c19 = 1, NHB = 1 -1.875

CCCOC(=O)C(=O)OCCC c2 = 10, c6 = 2, NCL = 2 -4.178
CC(=O)C(=O)OCC5 c2 = 6, c5 = 1, c6 = 1, c16 = 1, NCL = 2 -2.205
CC(=O)CC(=O)OCCC c2 = 8, c5 = 1, c6 = 1, c17 = 1, NCL = 2 -3.411

O=N(=O)OCCO c2 = 2, c4 = 1, c8 = 1, c19 = 1, NHB = 1 -3.271
O=N(=O)OCCCO c2 = 3, c4 = 1, c8 = 1, NHB = 1 -3.870
OC(=O)C(=O)CO6 c2 = 3, c5 = 1, c8 = 1, c9 = 1, c18 = 1, -5.646

c19 = 1, c20 = 1, NCL = 1, NHB = 2
OC(=O)C(O)C(O)C(=O)O7 c2 = 4, c8 = 2, c9 = 2, c14 = 2, c19 = 4, NHB = 4 -7.404
OC(=O)C(=O)CC(=O)O c2 = 4, c5 = 1, c9 = 2, c20 = 1, NCL = 1, NHB = 2 -6.909
OC(=O)CC(=O)CC(=O)O c2 = 5, c5 = 1, c9 = 2, NCL = 1, NHB = 2 -7.982

1. For both carbonyls it holds that a carbonyl-like group is present at the
β-position, hence c17 = 2.

2. For both carbonyls it holds that a carbonyl-like group is present at the α-
position, hence c16 = 2. Calculation: A = a1+3a2+ 2a5+2a16

20.5 = 3.473, B =
b1 + 3b2 + 2b5 + 2b16 = −21573. A+B/298.151.5 = −0.717

3. For two hydroxyls, there is one functional group at an α-position present.
For three other hydroxyls, there are two functional group at an α-position
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present. Hence in total c19 = 8. Calculation: A = a1+5a2+ 5a8+3a14+8a19
50.5 =

4.553, B = −80588.

4. For the carbonyl there is a non-carbonyl-like, nonacid group present at
the α-position (c18 = 1), while for the alcohol there is a functional group
present at the α-position (c19 = 1).

5. For the ketone there is one carbonyl-like group (an ester) at the α-position
present. For the ester this group is not considered, so c16 = 1. Calculation:
A = a1 + 6a2 + a5+a6+a16

20.5 = 3.561, B = −29685.

6. For the ketone there is one non-carbonyl-like, nonacid group present at the
α-position (c18 = 1), for the alcohol there is a functional group present at
the α-position (c19 = 1), and for the acid there is one carbonyl-like group
present at the α-position (c20 = 1). Calculation: A = a1 + 3a2 + a5+a18

10.5 +
a8+a9+a19+a20

20.5 = 4.377, B = b1+3b2+b5+b18+b8+b9+b19+b20 = −51598.

7. As this molecule has more than two functionalities, of which at least two
acid functionalities, the correction factor discussed in Sect. 4.3.2 comes
into play. A = a1 + 4a2 + 2a8+2a9+2a14+4a19

40.5
2.6
4 = 3.903, B = b1 + 4b2 +

(2b8 + 2b9 + 2b14 + 4b19) 2.6
4 = −58212.
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