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Activity coefficients at infinite dilution for new ionic liquid: N,N-Diethyl-N-methyl-N-(2- /— N - S
methoxyehtyl)ammonium bis(trifluoromethylsulfonyl)imide, [N.,,;50cn3][NTF,] for organic solute (alkanes, N \\ -
alkenes, alkynes, cycloalkanes, aromatic hydrocarbons, alcohols, ethers, ketones, tiophene) and water have been H,C | O
measured using gas-liquid chromatography. The measurements were carried out at temperatures ranging from CH, () 5 - k)
318.15 to 358.15K. The activity coefficients were used to calculate excess enthalpy, excess entropy and excess
Gibbs energy at infinite dilution and selectivities for the aliphatic from aromatic hydrocarbons and n-heptane/ = = Electronic version of the poster in pdf format
. ; .. .. ; ; ; avaible online during the conference.
tiophene separation problems and compared to the other ionic liquids found in recent literature. The basic
thermal properties of pure IL have been measured using a differential scanning microcalorimetry technique =
(DSC). Additionally, density, viscosity and surface tension or pure IL have been measured.
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Fig. 1 Activity coefficients 7,5, as a function of
reversed temperature for the following solutes:
(e) hexane, (e) 3-methylpentane, (e) 2,2-dimethyl-
butane, (o) heptane, (o) octane, (e) 2,2,4-
trimethylpentane, (@) nonane, (o) decane.

Fig. 3 Activity coefficients ¥, , as a function of
reversed temperature for the following solutes:
(e) methanol, (@) ethanol, (o) 1-propanol, (e) 2-
propanol, (e) 1-buthanol, (e) water.

Fig. 2 Activity coefficients 5, as a function of
reversed temperature for the following solutes:
(e) benzene, (e) toluene, (e) ethylbenzene,
(@) o-xylene, (0) m-xylene, (®) p-xylene, (@)
styrene.
Table 1 Selectivities, S,, and capacity coefficients, k,” at infinite dilution for ammonium and
morpholinium ionic liquids with [NTT,]- anion at temperature T = 328.15 K

Fig. 4 Activity coefficients y,, , as a function of
reversed temperature for the following solutes:
(e) thiophene, (@) tetrahydrofuran, (e) 1,4-
dioxane, (@) acetonitrile, (o) pyridine, (o)
nitropropane.

Table 2 Excess partial molar enthalpy (AH),
free enthalpy (AG,; ™) and entropy (AS, ) at infinite dilution

jonic liquid 512 K2 for water and organic solutes in ionic liquid [Ny,;,0cps] [NTF,]
Hexane/ Cyclohexane/ Heptane/ Heptane/ Benzene Thiophene Pyridine at temperature T = 328.15 K.
benzene  benzene  thiophene pyridine
N,y 1o0cna] [NTE] 16.3 5.35 26.8 40,4 0,96 1,10 1,66 Solute AHE’“"_1 AG” _1T'A81E’°‘°_1
Nyy1o [NTE] [1] 24.8 12.5 47.2 205  0.40 0.49 3.05 /k mol™ /kJ mol~ /kJ mol
COC,mMOR][NTf,] [2] 247 12.9 45.1 076  0.93 gexa”e 62 771 -1.50
BMMOR][TCM] [3] 33.0 13.4 73.8 103 0.65 0.96 1.34 ‘methylpentane 6.1 rsr -3l
\ * N1116] [NTT,] [4] 9.90 10.7 ﬁ,Z-dlmethylbutane 5.6 7.20 -1.57
N, 1ol INTES] [5] 5.93 4.18 776 109 142 1.49 2.13 Oigﬁge ;‘21 3'23 122
l d N,y 1] [NTF,] [5 8.21 5.55 11.6 17.8 1.37 1.45 2.27 2 2 4-trimethylpentane 6 et 067
N, ][NTE,] [5] 7.50 5.22 10.3 15.8 1.10 1.16 1.78 e 03 067 139
Neges] [NTF,] [5 3.19 2.33 3.72 4.48 2.47 2.50 3.03 y | '
Pi-c, 1 Gas chromatograph N, a0 ] [NTE,] [6] 350 5 50 317 decane 10.5 11.69 -1.17
with TCD detector Clarus I-\IMP-'?] S 986 6.21 0.95 cyclopentane 5.4 5.25 0.13
480, Perkin Elmer corp. Sulfoléne 8] 16.1 254 0.43 cyclohexane 6.2 6.28 -0.04
methylcyclohexane 6.8 7.16 -0.37
cycloheptane 7.2 7.14 0.02
— e 150 ————F—+—r—— 7T+ T cyclooctane 8.1 7.98 0.15
i ®o0,, i - ° . 1-hexene 4.3 5.93 -1.58
] “eeo ] 120 F e o° 1 B cyclohexene 3.9 4.68 -0.82
; . _ i - ° e : 1-heptene 4.6 6.91 -2.26
: oogogogog . 1 £ 90 - ° . 4 J| 1-octene 6.0 7.93 -1.96
- "fe8ce o 4 - s e° 1 N 1-decene 7.2 9.88 -2.72
- "tcea.,,. 1 £60 ¢ Teo ) 1§ 1-pentyne -0.6 2.11 -2.75
e eegy. *feee,, | N - * 0% o 1§ 1-hexyne 0.2 310  -2.93
: "°0888s4 8. i 30 = °* °3 ;) . S o E 1-heptyne 1.0 4.06 -3.11
: : *"88%a55 7 ) 1-octyne 1.9 505  -3.13
Pic. 2 Differential scanning e O = benzene -0.9 011 -1.05
calorimeter DSC 1, Mettler Toledo 280 305 330 355 380 280 305 330 355 3809 toluene -1.0 1.07 -2.07
corp. T/K T/K ethylbenzene -0.3 2.22 -2.51
' ' ianic liqui Fig. 7 Dynamic viscocity of ionic f§ 0-Xylene -0.5 1.81 -2.30
By =1599 —— Ty =1794K | IS A omati - fonction of temperature. iquids as a function of termperature. | m-xylene 08 208 271
15 - | microviscometer AMVn (up), p-xylene -0.6 2.09 -2.74
] Densimeter DMA 4500 styrene -1.1 0.72 -1.83
50 F T exoenergetic effect E (down) , Anton Paar corp. 36 ——— methanol 6.6 0.63 5.93
% | i : ! " e ] e [N JINTTf,] own measurement ethanol [ 1.32 0.31
S, : L " . - | eH20ehs ’ 1-propanol 8.3 1.95 6.36
> - - - e . . ] ® [Ny1100n] [NTT,] [1] 2-propanol 8.1 1.66 6.47
% 30 ; ; g ] 0 8 g o ° o .: ® :N4441: NTf2 5 1-butanol 9.3 2.64 6.63
© - - 532 - o O ° _ i o IN...TINTE.] o wz_ﬂer 6.0 1.96 4.03
T35 [ - N - ° ° | YA R L thiophene -1.0 -0.25 -0.70
- i 30 | ° T i @ [N,,,s][NTF,] [10] tetrahydrofuran -1.5 -051  -1.00
-4.0 i T, T o - 6 [N, INTF,] [11] 1,4-dioxane -26  -1.06  -1.54
i ° methyl tert-butyl ether -0.5 2.64 -3.18
28 methy! tert-pentyl ether 0.7 3.69 -2.99
T/K 290 315 340 ethyl tert-butyl ether 2.0 4.86 -2.85
| | | | T/K diethyl ether 0.4 2.61 -2.19
Fig. -5 Curve of dlf_ferentlal scz'fmnlng Fig. 8 Surface tension of ionic liquids as di-n-propyl ether 2.1 5.14 -2.39
calorimetry (DSC) during the heating of a function of temperature. di-iso-propyl ether 20 501  -3.02
'On'C_“qU'd [N22120CH?3][NTf2]' di-n-butyl ether 5.5 7.24 -1.72
Heating rate 10 K/ min. Pic. 3 Tensiometer Sigma, acetone 16 -1.94 031
KSV corp. 2-pentanone 1.2 041 -0.75
3-pentanone -1.7 -0.37 -1.36
References: 2-hexanone -0.6 0.40 -1.02
[1] U. Domanska et.al, J. Chem. Thremodyn. 77 (2014) 63-70 [6] N. V. Gwala et.al, J. Chem. Thremodyn. 42 (2010) 256-261. 3-hexa_no_ne -0.7 0.54 -1.27
I3th (Y()ungchem [2] A. Marciniak, M. Wlazto, J. Chem. Thermodyn. 47 (2012) 382-388. [7] M. Krummen et.al, Ind. Eng. Chem. Res. 39 (2000) 2114-2123. ace’_torutrlle -0.1 -1.96 1.81
Cracow, 07 11 10 a2t [3] U. Domanska, E.V. Lukoskho, J. Chem. Thermodyn. 68 (2014) 53-59. [8] C. Mollmann, J. Gmehling, J. Chem. Eng. Data 42 (1997) 35-40. pyr!dme -0.8 -1.38 0.53
1-nitropropane 0.3 -0.68 0.96

[4] F. Mutelet et al.., J.Chem. Eng. Data 55 (2010) 234-242.

[9] A. Bhattacharjee et.al, Fluid Phase Equilib. 381 (2014) 36-45.

[5] W. E. Acree Jr. et.al, J. Chem. Eng. Data 56 (2011) 3688—-3697. [10] M. H. Ghatee et.al, J. Chem. Thremodyn. 65 (2013) 42-52.

Acknowledgement: Cezary Wisniewski wishes to thank
the University of Young Investor program of the
Ministry of Science and Higher Education.

Uniwersytet
Mtodych Wynalazcéow




