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Fig. S1 Adler’s structural model of lignin [1,2]
Quantum-chemical calculations

The calculation of the energetics of all possible conformers is important for the exact calculation of theoretical (g, 298.15 K)-values. The conformational analysis was carried out using the MMFF94 force field method [2]. According to our general experience, only a few most stable conformers contribute significantly to the theoretical enthalpy of formation, provided that the differences in their energies do not exceed them 1-3 kJ·mol-1. Conformers with the energy difference ≥ 10 kJ·mol-1 are practically not populated in the gas phase. Only one deep-lying stable conformer was found for phenol, benzaldehyde and anisole. The energies E0 and enthalpies H298 of these conformers after the preliminary conformational analysis with the MMFF94 were calculated with the G4 method. 





Table S1
Phenol: compilation of vapour pressures over the solid sample available in the literature. 

	T/K
	p/Pa
	Ref.

	277.2
	4.9
	3

	282.3
	8.3
	

	287.3
	14.2
	

	292.6
	24.5
	

	297.5
	38.8
	

	297.7
	38.7
	

	303.1
	64.6
	

	303.2
	63.7
	

	304.3
	68.6
	

	302.9
	61.2
	

	302.9
	63.3
	

	302.9
	61.0
	

	
	
	

	230.4 a
	0.010
	4

	231.1 a
	0.009
	

	273.2 a
	2.693
	

	273.2 a
	2.693
	

	
	
	

	273.2
	3.7
	5 (static)

	283.0
	10.4
	

	291.4
	23.2
	

	295.2
	35.6
	

	301.3
	63.7
	

	308.2
	108.5
	

	
	
	

	278.3
	6.2
	5 (transpiration)

	282.4
	9.4
	

	283.6
	10.5
	

	287.7
	16.0
	

	291.4
	22.9
	

	292.8
	26.7
	

	298.0
	44.3
	

	303.7
	74.4
	

	306.1
	92.9
	

	310.6a
	138.7
	


a Not involved in the correlation




Table S2
Phenol: compilation of vapour pressures over the liquid sample available in the literature. 

	T/K
	p/Pa
	Ref.

	394.3
	13583
	5 (ebulliometry)

	404.3
	20005
	

	411.2
	25635
	

	413.9
	28226
	

	420.4
	35310
	

	428.5
	46139
	

	429.4
	47417
	

	429.7
	47904
	

	433.0
	53130
	

	434.0
	54843
	

	436.3
	58871
	

	437.0
	60104
	

	442.1
	70154
	

	443.1
	72357
	

	444.2
	74588
	

	445.8
	78153
	

	446.2
	79148
	

	448.9
	85526
	

	449.4
	86751
	

	450.0
	88193
	

	450.5
	89311
	

	450.5
	89359
	

	451.0
	90639
	

	
	
	

	343.7
	1333
	6

	363.4
	3333
	

	377.4
	6666
	

	386.2
	9999
	

	394.7
	13332
	

	405.7
	19998
	

	413.3
	26664
	

	420.2
	33330
	

	425.2
	39997
	

	426.2
	43330
	

	429.2
	46663
	

	433.2
	53329
	

	437.2
	59995
	

	440.7
	66661
	

	443.7
	73327
	

	446.2
	79993
	

	449.2
	86659
	

	452.2
	93325
	

	454.9
	101325
	

	
	
	

	313.3 a
	133.32
	7

	335.7
	666.6
	

	347.0
	1333.2
	

	359.2
	2666.4
	

	373.3
	5332.8
	

	381.6
	7999.2
	

	394.6
	13332
	

	412.2
	26664
	

	433.2
	53328
	

	455.1
	101323
	

	
	
	

	454.9
	101324
	8 

	440.8
	67661
	

	425.5
	42066
	

	399.1
	16500
	

	387.0
	10114
	

	380.3
	7605
	

	
	
	

	306.9a
	133.3
	9

	332.0
	666.6
	

	344.4
	1333
	

	357.9
	2666
	

	372.7
	5333
	

	382.0
	7999
	

	388.9
	10666
	

	394.5
	13332
	

	413.0
	26664
	

	424.8
	39997
	

	433.6
	53328.8
	

	440.8
	66661
	

	446.8
	79993
	

	452.0
	93325
	

	454.9
	101324
	

	
	
	

	414.3
	28531
	10

	425.8
	42263
	

	437.6
	61061
	

	442.0
	68661
	

	446.7
	80126
	

	454.2
	98658
	

	413.4
	27597
	

	418.3
	32797
	

	444.6
	75193
	

	449.8
	87059
	

	454.3
	98524
	

	
	
	

	363.1
	3416
	11

	363.2
	3424
	

	363.2
	3430
	

	363.7
	3521
	

	373.2
	5541
	

	373.2
	5552
	

	378.2
	6965
	

	383.1
	8663
	

	383.2
	8667
	

	390.9
	11998
	


a Not involved in the correlation

Table S3
Benzaldehyde: compilation of vapour pressures available in the literature. 

	T/K
	p/Pa
	Ref.

	278.4
	41.0
	12

	282.3
	55.4
	

	286.3
	77.1
	

	290.3
	97.1
	

	294.3
	137
	

	298.4
	177
	

	303.2
	246
	

	308.2
	319
	

	313.2
	429
	

	
	
	

	273.2
	32.0a
	13

	283.5
	65.3 a
	

	286.5
	82.7 a
	

	291.9
	115
	

	296.7
	157
	

	300.4
	188
	

	304.1
	244
	

	308.9
	333
	

	313.4
	444
	

	318.3
	568
	

	322.1
	695
	

	329.8
	1053
	

	340.3
	1840
	

	348.0
	2680
	

	356.0
	3773
	

	359.9
	4546
	

	367.5
	6299
	

	371.3
	7293
	

	373.6
	7999
	

	375.6
	8639
	

	376.5
	8993
	

	 
	
	

	311.6
	399
	14

	314.4
	473
	

	316.7
	539
	

	318.7
	608
	

	320.4
	672
	

	322.0
	733
	

	323.9
	814
	

	325.1
	873
	

	331.5
	1235
	

	336.4
	1592
	

	341.6
	2057
	

	348.2
	2808
	

	350.8
	3150
	

	354.1
	3724
	

	358.5
	4528
	

	362.4
	5353
	

	348.1
	2837
	

	350.7
	3203
	

	354.0
	3723
	

	358.4
	4524
	

	362.3
	5352
	

	366.8
	6460
	

	370.9
	7644
	

	375.3
	9124
	

	379.8
	10854
	

	384.4
	12894
	

	389.1
	15306
	

	393.6
	17945
	

	399.5
	21995
	

	404.4
	25910
	

	410.3
	31339
	

	416.0
	37379
	

	422.0
	44737
	

	428.5
	54140
	

	434.2
	63540
	

	440.3
	74923
	

	446.8
	88998
	

	451.8
	101131
	

	452.9
	103800
	

	458.7
	119891
	

	464.0
	136055
	

	470.3
	157561
	

	476.3
	180479
	

	481.4
	202021
	

	
	
	

	348.2
	2955
	15 

	358.2
	4590
	

	368.2
	7010
	

	363.2
	5495
	

	
	
	

	302.5a
	133
	16

	310.4 a
	267
	

	315.7 a
	400
	

	319.8 a
	533
	

	323.3 a
	667
	

	326.2 a
	800
	

	331.2
	1067
	

	335.2
	1333
	

	342.8
	2000
	

	348.4
	2666
	

	356.7
	4000
	

	363.3
	5333
	

	368.5
	6666
	

	385.7
	13332
	

	451.5
	101325
	

	
	
	

	283.2 a
	62.4
	17

	293.2 a
	110
	

	317.9 a
	533
	

	321.6
	667
	

	324.7
	800
	

	329.7
	1067
	

	333.8
	1333
	

	341.0
	2000
	

	347.0
	2666
	

	355.4
	4000
	

	362.2
	5333
	

	367.6
	6666
	

	371.9
	7999
	

	385.0
	13332
	

	451.2
	101325
	


a Not involved in the correlation

Table S4
Anisole: compilation of vapour pressures available in the literature. 

	T/K
	p/Pa
	Ref.

	405.0
	54329
	18

	407.0
	58288
	

	410.7
	64555
	

	413.2
	69287
	

	415.6
	74274
	

	418.0
	79420
	

	422.2
	88579
	

	424.3
	94139
	

	425.5
	97485
	

	426.4
	99392
	

	
	
	

	383.0
	26547
	19

	389.4
	33024
	

	395.2
	39966
	

	400.0
	46587
	

	404.4
	53424
	

	408.2
	59950
	

	411.8
	66614
	

	415.1
	73266
	

	418.2
	79992
	

	421.1
	86732
	

	423.6
	93021
	

	426.3
	100137
	

	428.7
	106820
	

	431.0
	113381
	

	433.2
	120084
	

	435.3
	126697
	

	437.3
	133426
	

	 
	
	

	383.1
	26660
	20

	404.2
	53330
	

	418.0
	79990
	

	426.5
	101320
	

	 
	
	

	393.2
	37990
	21

	403.2
	52140
	

	
	
	

	366.9
	14665
	22

	381.7
	25331
	

	402.7
	50662
	

	426.7
	101325
	

	
	
	

	346.5
	6287
	8

	354.5
	8851
	

	357.7
	10114
	

	370.0
	16500
	

	396.9
	42066
	

	412.5
	67661
	

	426.9
	101325
	

	
	
	

	353.2
	8400
	23

	373.2
	18700
	

	
	
	

	328.2
	2650
	24

	333.2
	3370
	

	343.2
	5360
	

	358.2
	10440
	

	343.2
	5370
	

	348.2
	6830
	

	353.2
	8450
	

	
	
	

	278.3
	125
	25

	281.3
	156
	

	284.3
	193
	

	287.3
	236
	

	290.3
	290
	

	293.3
	351
	

	296.3
	418
	

	299.3
	527
	

	302.2
	619
	

	306.2
	775
	

	309.2
	939
	

	312.3
	1123
	

	
	
	

	278.6
	133a
	7

	303.2
	667
	

	315.4
	1333
	

	329.0
	2666
	

	343.9
	5333 a
	

	353.3
	7999 a
	

	366.2
	13332 a
	

	385.5
	26664 a
	

	407.0
	53328 a
	

	428.7
	101323 a
	


a Not involved in the correlation
Table S5
Results from the transpiration method: absolute vapour pressures pi, standard molar sublimation/vaporization enthalpies  and standard molar sublimation/vaporization entropies  recalculated from our previous studies [3,12,25].
	T/
Ka
	m/
mgb
	V(N2)c /
dm3
	Ta/
Kd
	Flow/
dm3·h-1
	/
Pae
	u()/
Paf
	(T)/
kJmol-1
	(T)/
JK-1mol-1


phenol [3], (298.15 K) = (68.4  0.7) kJ.mol-1

	277.2
	4.28
	23.38
	296.1
	1.50
	4.90
	0.13
	69.1
	166.9

	282.3
	2.68
	8.550
	296.1
	1.50
	8.31
	0.23
	69.0
	166.4

	287.3
	4.89
	9.090
	296.1
	1.50
	14.18
	0.38
	68.9
	166.3

	292.6
	10.10
	10.82
	296.1
	1.50
	24.52
	0.64
	68.8
	166.1

	297.5
	4.70
	3.180
	296.1
	1.50
	38.76
	0.99
	68.7
	165.7

	297.7
	19.94
	13.50
	296.1
	1.66
	38.73
	0.99
	68.7
	165.6

	303.1
	3.42
	1.388
	296.1
	1.50
	64.58
	1.64
	68.6
	165.3

	303.2
	19.70
	8.100
	296.1
	1.66
	63.69
	1.62
	68.6
	165.1

	304.3
	1.41
	0.537
	296.1
	1.50
	68.60
	1.74
	68.6
	164.9

	302.9
	0.96
	0.409
	296.1
	0.50
	61.21
	1.56
	68.6
	165.1

	302.9
	3.80
	1.572
	296.1
	2.20
	63.30
	1.61
	68.6
	165.3

	302.9
	2.60
	1.115
	296.1
	3.20
	61.05
	1.55
	68.6
	165.0


benzaldehyde [12], (298.15 K) = (48.9  0.7) kJ.mol-1


	278.4
	2.86
	1.699
	295.9
	2.08
	41.00
	1.05
	49.9
	114.3

	282.3
	3.20
	1.387
	295.9
	2.08
	55.40
	1.41
	49.7
	113.7

	286.3
	4.27
	1.317
	295.9
	2.08
	77.09
	1.95
	49.5
	113.3

	290.3
	4.27
	1.040
	295.9
	2.08
	97.1
	2.4
	49.3
	112.2

	294.3
	5.07
	0.867
	295.9
	2.08
	137.2
	3.4
	49.1
	112.1

	298.4
	5.25
	0.693
	295.9
	2.08
	177.4
	4.5
	48.9
	111.3

	303.2
	5.28
	0.501
	295.9
	2.08
	245.6
	6.2
	48.7
	110.7

	308.2
	4.76
	0.347
	295.9
	2.08
	318.7
	8.0
	48.5
	109.4

	313.2
	5.46
	0.295
	295.9
	2.08
	429.0
	10.7
	48.2
	108.6


anisole [25], (298.15 K) = (46.3  0.3) kJ.mol-1

	278.3
	4.88
	0.938
	295.6
	2.50
	125.0
	3.1
	47.2
	113.9

	281.3
	4.47
	0.680
	295.6
	2.50
	155.9
	3.9
	47.0
	113.5

	284.3
	4.85
	0.590
	295.6
	2.50
	193.4
	4.9
	46.9
	113.1

	287.3
	5.49
	0.543
	295.6
	2.50
	236.4
	5.9
	46.8
	112.6

	290.3
	5.57
	0.445
	295.6
	2.50
	290.5
	7.3
	46.7
	112.2

	293.3
	5.21
	0.343
	295.6
	2.50
	351.4
	8.8
	46.6
	111.8

	296.3
	4.90
	0.270
	295.6
	2.50
	417.8
	10.5
	46.4
	111.2

	299.3
	5.75
	0.250
	295.6
	2.50
	526.7
	13.2
	46.3
	111.1

	302.2
	6.24
	0.230
	295.6
	2.50
	619.3
	15.5
	46.2
	110.6

	306.2
	6.38
	0.188
	295.6
	2.50
	774.6
	19.4
	46.0
	109.9

	309.2
	8.62
	0.208
	295.6
	2.50
	939.1
	23.5
	45.9
	109.6

	312.3
	6.21
	0.125
	295.6
	2.50
	1124
	28.1
	45.8
	109.2


a Saturation temperature (u(T) = 0.1 K). 
b Mass of transferred sample condensed at T = 243 K. 
c Volume of nitrogen (u(V) = 0.005 dm3) used to transfer m (u(m) = 0.0001 g) of the sample. 
d Ta is the temperature of the soap bubble meter used for measurement of the gas flow. 
e Vapour pressure at temperature T, calculated from the m and the residual vapour pressure at the condensation temperature calculated by an iteration procedure. 
f Uncertainties were calculated with u(pi/Pa) = 0.005 +0.025(pi/Pa) for pressures below 5 Pa and with u(pi/Pa) = 0.025 + 0.025(pi/Pa) for pressures from 5 to 3000 Pa. The uncertainties for T, V, p, m, and  are standard uncertainties with 0.683 confidence level, calculated according to procedure described elsewhere [26,27]. The standard uncertainty of sublimation/vaporization enthalpy u() includes uncertainties from transpiration experimental conditions, uncertainties of vapour pressure, uncertainties from fitting equation, and uncertainties from temperature adjustment to T = 298.15 K.

Re-calculation of the available results from combustion calorimetry

According to the modern thermochemical praxis, the uncertainties related to combustion experiments have to be calculated according to the guidelines developed by Olofsson [28]. Uncertainties of the combustion results reported in the literature have been recalculated in this work according to the Olofsson´s by including the uncertainties from calibration, from the combustion energies of the auxiliary materials and uncertainties of the reaction products H2O and CO2. The standard molar enthalpies of formation of H2O(liq) and CO2(g) used for the re-calculations were recommended by CODATA [29]. Moreover, by the re-calculations, we used the relative atomic masses of the elements C and H, which were taken as the mean values recommended by the IUPAC commission in 2013 for each of these elements [30].
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