Vapor composition and vaporization thermodynamics of
1-ethyl-3-methylimidazolium hexafluorophosphate ionic liquid

A.M. Dunaev, V.B. Motalov, M.A. Korobov, D.N. Govorov, V.V. Aleksandriiskii,
L.S. Kudin
Corresponding author: amdunaev@ro.ru
Supplementary materials

1500 -
1000 -
500- A‘

o O T ¥ III |' T X T L] T II T LE T L T % T " T T T
o< 20 40 60 80 100 120 140 160 180 200 220
S~
2 1500- T =504 K
)

c
Q
}= 1000 -

()
>
= 500
K
2Rl |
m 0 ] . III '.-lll r .|l' . Il I‘ ll . |'l T ; . 5 : I‘ . i ; . III]

20 40 60 80 100 120 140 160 180 200 220
sof T =524 K
1000 1
500 | ‘
0 I| lIl' I|I 'u“.l . all I-hll | (N lI ' I . . - . . |. : l' i .
20 40 60 80 100 120 140 160 180 200 220
m/z

Figure S1. Full-scale background subtracted electron ionization mass spectra of EMImPFe
under EC-1 conditions relative to the intensity of the parent cation (m/z = 111)
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Figure S2. Full-scale background subtracted electron ionization mass spectra of EMImPFs

under EC-I1 conditions relative to the intensity of the parent cation (m/z = 111)
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Figure S3. Full-scale background subtracted electron ionization mass spectra of EMImPFs
under OC conditions relative to the intensity of the parent cation (m/z = 111)
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Figure S4. Full-scale background subtracted electron ionization mass spectra of EMImPFs
under OS conditions relative to the intensity of the parent cation (m/z = 111)
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Figure S5. Full-scale background subtracted electron ionization mass spectra of IL distillate
under EC-11 conditions relative to the intensity of an ion with m/z = 82
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Figure S6. lonization efficiency curves of the ions of IL distillate (90% is CeN2H10PFs)
under EC-11 conditions at 374 K

T/K
520 510 500 490 480 470
_12—"'|""|""|""|'"'|""|'Ill
13-
—~ -14-
OQ -
X
£ ]
15
16 4

1.90 1.95 | 2.|00 | 2.65 | 210 2.15
1000/(T / K)
Figure S7. Temperature dependence of equilibrium constant of reaction |
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Figure S8. Temperature dependencies of ion currents over IL distillate (90% is
CesN2H10PFs) obtained under EC-11 conditions
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Figure S9. Temperature dependence of CeN2H10PFs vapor pressure over IL distillate
(90% is CsN2H10PFs) under EC-I1 conditions



Table S1. List of isogyric reactions used for determination
AHSEMImPFg, g, 298.15 K)

Reaction AH</ klmol? | AH</ k] mol™
EMIMPFs=EMIm*+PF¢ 343.6 -1933.4
EMImMPFs+Ho+H =Im+CHs+CyHs+PF¢~ -494.7 -1934.1
EMImMPFs+H =Im+CH3+CyHs+ PFg™ -73.6 -1943.2
EMImMPFes+HF=Im+CH3sF+CyHsF+PFs 241.7 -1938.8
EMImPFe+H>=Im+CH4s+CoHsF+PFs 131.6 -1929.6
EMImPFe+H>=Im+CHsF+CoHsF+PF3+HF 3290.1 -1937.9
EMImPFe+H>+H =Pyr+CH4+CyHes+PFs- -448.7 1935.5
EMIMPFs+H =MIm+C,He+PFs- -465.2 -1932.0
EMImMPFs+H=MIm+C,Hs+PFs+F 210.2 -1936.3
EMIMPFs+H=MIm+CyHs +HF+PFs 60.8 -1948.6
EMIMPFs=MIm+C,oHs+HF+PFs 211.0 -1935.4
EMImMPFe=MIm+C;HsF+PFs 161.0 -1927.5
EMIMPFs+H =EIm+CHas+ PF¢ -475.4 -1933.9
EMIMPFs+H=EIm+CH4+PFs+F 200.1 -1938.3
EMImPFs+H=EIm+CH3 +HF+PFs 66.6 -1936.6
EMImPFe=EIm+CHsF+PFs 176.8 -1948.8
EMImPFe=EMIm+HF+PFs 100.7 -1941.5

AVERAGE: -193743

Table S2. Calculated partial vapor pressures under EC conditions and sublimation
enthalpies obtained in the framework of the third law method

T/K|p/x10*Pa| AsH(NIP, 298.15 K)
524 16.0 152.5
514 10.3 152.0
505 6.60 151.7
494 3.51 151.8
484 1.73 152.1
474 0.93 152.1
464 0.37 153.0
469 0.63 152.3
479 1.30 152.0
488 2.51 151.7
499 4.44 152.1
478 4.54 134.91
463 1.55 135.33
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