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Abstract

Hydrogen sulfide (H,S) is mainly produced along with methane and hydrocarbons in many gas fields as well as
hydrodesulfurization processes of crude oils containing sulfur compounds and the emission of H,S has a considerable effect
on both environmental problem and human health aspects due to formation of, e.g. acid rain and smog. In recent years, ionic
liquids (ILs) have been proposed as the most promising solvents for CO, and hazardous pollutants capture, such as H,S and
sulfur dioxide (SO,). In this work, we demonstrate the use of the predictive COSMO-SAC model for the prediction of Henry’s
law constant of H,S in ILs. Furthermore, the method is used to screen for potential IL candidates for H,S capture from a
set of 2,624 ILs formed from 82 cations and 32 anions. The effects of cation on the Henry’s law constant of H,S such as
(i) the variation of the alkyl chain length on cation, (ii) the substituent of methyl group (-CH;) for H in C(2) position and
(iii) the change of ring structure for cation family are clearly predicted by COSMO-SAC model.
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Fig. 1 The predicted Henry’s law constant of various gas

molecules.

3.2 Screening of ILs
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Table 1 The prediction of Henry’s law constant of various gas

molecules
Gas L T[K]  Exp.InH COSMO-SAC
Toluene [CIOMIM][TF2N] 293 2495 2675
Benzene [CAMIM][BF4] 298 0.921 1332
Ethylene [C2MIM][OT] 31315 1326 0.982
[C2MIM][DCA] 31315 132 1.012
[CAMIM][TF5N] 303.15 0919 0409
[C6Mpy][TF2N] 283 0.785 027
[C6TMA][TF2N] 30315 099 0481
[C2MIM][TE2N] 303.15 1.17 0.601
[C6MIM][TF2N] 30315 LI8 0.446
[CAMIM][PF6] 283 1.097 0.725
[CAMIM][BF4] 31315 14 0.938
[C2MIM][OTT] 303.15 1412 0924
Propylene [TCAMA][TF2N] 303.15 032 0.149
[C6TMA][TF2N] 30315 043 0.006
[CAMIM][TF5N] 30315 052 -0.105
[C2MIM][TF2N] 30315 0.562 0.17
[CAMIMI][PF6] 30315 0.898 0.538
[C6MIM][TE2N] 303.15 0.6l 0.046
[CAMIM][BF4] 31315 094 0.631
[C2MIM][OTT] 303.15 094 0.613
[C2MIM][DCA] 31315 1.095 0.709
Butane [C6TMA][TF2N] 303.15 034 -0.084
[CAMIM][TF2N] 280 0.076 0252
[C2MIM][OT{] 31315 098 0.855
[CAMIM][BF4] 31315 104 0.735
[C2MIM][DCA] 31315 123 0.806
Propane [CAMIM][TF2N] 280 0553 0173
[C2MIM][TE2N] 30315 084 0.541
[CAMIM][BF4] 31315 139 1.008
[C2MIM][DCA] 31315 148 1.074
[C2MIM][OT{] 31315 131 1.11
[CAMIMI][PF6] 31315 127 1.035
Ethane [C6MIM][TF2N] 28332 0743 0.528
[C2MIM][TE2N] 303.15 1.02 0.921
[CAMIM][TF2N] 298 0.987 0.735
[CAMIM][PF6] 283 1.369 1.176
[CAMIM][BF4] 283.02 1411 1.114
[C2MIM][DCA] 31315 181 1358
Methane [C6Mpy][TF2N] 298 1477 1.803
[CAMIM][MeSO4] 293.15 1.55 2.091
[TCAMA][TF2N] 303.15 L1 1517
[C2MIM][TF2N] 31315 1735 2131
[CAMIMI[PF6] 28331 1.803 1.949
N2 [C6MIM][TF2N] 31315 1.949 2024
[C2MIM][TF2N] 31315 2.059 224
[TCAMA][TF2N] 303.15 127 1.843
[CAMIM][BF4] 2832 2.198 2328
02 [TCAMA][TE2N] 30315 133 1434
[CAMIM][BF4] 28325 2178 1.983
[C6Mpy][TF2N] 293 1.625 1488
[CAMIM][PF6] 313 2079 2,061
Ar [CAMIM][BF4] 28301 2127 2014
[CAMIM][PF6] 2834 1935 2.055

43



Journal of Industrial Technology, Kangwon Natl. Univ., Korea, No. 39:1 (2019) 41~45

Table 1 Continue

Gas L T[K] Exp.IhH  COSMO-SAC
m [CAMIM][OcSO4] 31333 2277 2,094
[C2MIM][EtSO4] 31629 2338 2367
[CAMIM][MeSO4] 2933 2.828 2213
[CAMIM[TF2N] 2815 265 2.106
[COMIM][TF2N] 28388 2073 1993
30343 2114 2,059
[CAMIM][BF4] 31325 2379 2412
[CAMIM][PF6] 31329 2269 2403
HS [CAMIM][TF2N] 30315 0.137 0.119
[CAMIM][BF4] 30315 0.19 0.04
[CAMIM][PF6] 30315 027 0018
C2HSF [CAMIM][PF6] 29815 0.149 0.07
[CAMIM][PF6] 3315 0375 0315
CH3F [CAMIM][PF6] 29815 045 0.172
[CAMIM][PF6] 3315 0661 032
CF4 [COMIM][TF2N] 2933 1792 1.088
so2 [C6Mpy][TF2N] 298 081 082
[COMIM][TF2N] 298 0785 0.794
313 064 .58
[COMIM][TF2N] 298 0785 0.794

* The Henry’s law constant for other gases except CHa, N,
and H, is predicted by using saturated vapor pressure
calculated by Antoine equation obtained from NIST webbook

voag
= 35
o
c 34
5 =
—
noasg
=]
o200
=
& 15
5] -
£ 10
fa
£ 05
~ an
uiu
O0.0-0.5
O2.0-2.5 O3.5-4.0

[Cation]

A3 218k COSMO-SAC HSEE-S o] Lol A H,S)
Henry’s law 4575 ARSI, &8 dg] A4E W 2=
Lok st o2 HA|2k 7k FA2E, Ul (alkene) B ¥ Halkane)
I} 22 g T2 BEA] Tt B4 tiste] A3 lojefe}
2 Ak e BT o]9f 22 ojn] Aol ZAst 8274
of ol 3279] ol2o] 2o H o] HA o A
AE st 2,624709] o] Aol A 9 Fsprio] g
d&o] YT ASH F3rag] el dole ¢
ARle] Aol7} F7kgtel w2, ) A9 FaxH)7F A2 ol w
2} SRR B3 ool Alge o] /g A 7z izl
ue} F3leae] oS el g [CA4Mpy][TF2N] > [C4Mpyrr]
[TF2N] > [CAMIM][TE2N] > [C4py][TF2N]2] =415 Bt} 20
29| gkl W& o] 24 AAS] g3l te et o
ol 22| EAslo| w}g} [PF6] < [OTf] < [BF4] < [TF2N] < [TF2C]
< [TF5N] < [TF5P1] 73S H9th

[Anion]

Fig. 2 The predicted Henry’s law constant of H,S in ILs consisted of 82 cations and 32 anions.
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