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Research progress of ionic liquids in separation of aromatics/alkanes
and olefins/alkanes
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Abstract: Driven by the dual-carbon strategy, refining enterprises urgently need to transform towards green and
low—carbon processing and high—-value—added products, and molecular refining is an important direction for
enhancing product value. The selective separation of hydrocarbons is the premise of molecular refining. But
traditional separation technology by organic solvents has problems such as easy volatilization and residue. lonic
liquids have unique advantages such as almost no volatility and the ability to be designed in terms of structure and
physical, which can replace traditional organic solvents to enhance separation technology. In this article, the design
and selection methods of ionic liquids for hydrocarbons separation were introduced, and the research progress of
ionic liquid in separation of aromatics/alkanes and olefins/alkanes was reviewed. Moreover, the influencing rules of
the types of cations, anions and functional groups of ionic liquids on the separation of aromatics, olefins and alkanes
were summarized, and the existing problems in separation were proposed. It also looks forward to the further

development of ionic liquids in the separation of hydrocarbons. In the future, the separation of aromatics/alkanes or
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olefins/alkanes by ionic liquids should establish a quantitative relationship between structure and separation

performance, attach importance to the experimental verification of real oils, and make breakthroughs in the

innovation of ionic liquid separation processes to promote the industrial development of ionic liquid separation

technology.
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Table 1 Cations and anions of ionic liquids

ErE] AR e} TSR
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Table 2 Extraction and separation effect of aromatics and alkanes in naphtha by ionic liquids

RIS LA SERNREESC DRI AR bRk PEREFE AL SCHik
[Emim][SCN] C R 25 0.229 62.00 14.22 [24]
[Emim][DCA] C B 25 0.263 41.90 11.01 [24]
[Emim][NT,] C B3 25 0.296 37.40 11.08 [24]

[(HO)Emim][NT¥,] C 3 25 0.169 13.70 2.31 [24]
[Bmpy][NTE,] C A 25 0.504 21.90 11.04 [24]
[Epyl[NT,] H/0 b 40 1.240 29.70 36.83 [25]
[N, , (C,OH)IINTL,] 1B HE 40 0.690 46.30 31.95 [25]
[Bmim][DCA] /15 2 o 40 0.270 66.60 17.98 [26]
[4-Empy][NTE,] /15 2 dot 40 1.038 27.70 28.75 [26]
[Bmim][DCA] 2R/ IE Pl 30 0.631 59.00 37.23 [27]
[3-Bmpyl[DCA] FH /18 Bl 30 0.859 44.70 38.40 [27]
[Emim][NTf,] FH/1E B 22 0.854 36.07 30.80 [28]
[Emim][DCA] FH R E BEdE 22 0.343 94.97 32.57 [28]
[Emim][TCM] FHORE Bt 22 0.628 72.92 45.79 [28]
[Emim][FSI] FH 2R /E B 22 0.675 56.44 38.10 [28]
[Empyl[NTY,] FFORIE B 25 0.920 13.07 12.02 [29]
[Emim][NT,] 2R/ TF Bt 25 0.810 24.24 19.63 [29]
[Emim][Ac] R 2R/TE Pt 25 0.290 46.41 13.46 [30]
[Mmim][DMP] R 2R/E Pt 25 0.460 72.72 33.45 [31]
[Emim]|[DEP] F2R/E Pt 25 0.530 54.94 29.12 [31]
[Bmim|[DBP] F R E Bt 25 0.620 24.50 15.19 [31]
[Bzmim][NTf,] R/ IE e 25 1.210 25.77 31.18 [32]
[BzVim][NTf,] /1 Bt 25 1.128 17.35 19.57 [32]
[C(mim),[NT¥,], F R E BEke 30 1.220 50.40 61.49 [33]
[Cy(mim),[NTE,], F R E Bkt 30 1.440 44.70 64.37 [33]
[NMP][MSA] FH /18 Bl 40 0.350 70.70 2475 [34]

[BTL][Ac] R AE Bkt 25 0.284 5.40 1.53 [35]

[CPL][Ac] FH /18 B 25 0.323 11.20 3.61 [35]
[Emim][AICL,] A T E Y 30 0.348 17.79 6.19 [36]

[Emim]C1-2.0A1C1,~0.65A¢Cl AR IR 30 1.010 81.00 81.81 [36]
[Bmim][FeCl,] AR PR 30 0.360 31.69 11.41 [37]
[Bm,im|[FeCl,] A PR 30 0.340 41.00 13.94 [37]

[(HO)Emim][FeCl,] A PR 30 0.104 90.26 9.41 [37]
[Emim][FeCl,] e e o 30 0.315 51.21 16.13 [37]
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Table 3 Extraction and separation effect of aromatics and alkanes in diesel by ionic liquids
[ERRITN & SENREIC AR PP PEREFREL SCHik
[Emim][FeCl,] PN NP 30 0.676 19.25 13.01 [52]
[Emim][FeCl,] WS 30 0.803 112.76 90.55 [52]
[Bz~DBUJ[NTH,| PSR 30 0.833 54.25 45.19 [53]
[Bzmim][NTE,] U i 30 0.527 70.16 36.97 [53]
[Hmim][NT,] A e 30 0.487 5.45 2.65 [53]
[DMI][FeCl,] Ut~ e ¢ 30 0.402 90.32 36.34 [54]
[DMI][FeCl,] 1-HIL2E+ e 30 1.933 248.00 479.26 [54]
[Emim][NT,] IELEE- S I ES QU R A 30 0.430 399.00 171.57 [55]
[Bmim][BF,] 1-F B8/ 30 0.425 65.55 27.84 [56]
[Bmim][BF,] IR+t 30 0.450 125.44 56.45 [56]
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Table 4 Extraction and separation effect of ionic liquids on olefins and alkanes

[ERRILLES JEkt SRR/ C MR R VPR PEREFR 2L SCHR
[Bmim][NTf,] 1-C/E Sk 40 0.164 1.82 0.30 [70]
[Bmim][TfO] 1-C/IE Sk 40 0.075 1.95 0.15 [70]
[Bmim][PF ] 1-C/1E b 40 0.041 2.54 0.10 [70]
[Emim][NTE,] 1-C s/ 1E b 40 0.088 2.19 0.19 [70]
[Bmim][DCA] 1-CUs/ I 2 e 50 0.040 2.29 0.09 [71]
[Bmim][Ac] 1-C/1E C e 40 0.064 1.86 0.12 [72]
[Hmim][NTf,] 1-C i/ 1E e 40 0.266 1.54 0.41 [72]
[Amim][NTE,] I-CAEC ke 40 0.095 2.04 0.19 [72]
[CPmim][NTE,] 1-CUAE b 40 0.044 1.98 0.09 [72]

[(CP),im][NTE,] 1-CUAE ke 40 0.036 2.22 0.08 [72]
[Bmim]Cl-1.0FeCl, 1-CW % /1E B e 10 0.041 2.40 0.10 [73]
[Bmim]Cl-1.0A1CI, 1-C 4 /IE C e 10 0.036 2.39 0.09 [73]
[Bmim]Cl-1.0CuCl 1-CUdAE ke 10 0.034 2.96 0.10 [73]
[Bmim]C1-2.0CuCl 1-CU /I B e 10 0.039 6.41 0.25 [73]

[Bmim]C1-0.6A1C1,~1.0CuCl -/ B e 10 0.073 6.33 0.46 [73]
[Bmpy]C1-0.47FeCl,~0.8CuCl 1-C M/ ke 30 0.060 4.33 0.26 [74]
[Et,;NH]C1-0.47FeCl,~0.8CuCl 1-C & /E Tk 30 0.079 6.69 0.53 [74]
[Ag(DMBA),IINTL,] 1= EFE e 60 — 11.76 — [75]
[Emim][NTf,] 1= 1E 60 — 1.94 — [75]
[Bmim][PF,] 1= 11E 5 55 — 1.57 — [75]
[OctylQn][NT,] 1=2E M E 2 he 60 — 1.37 — [75]
[Emim][EtSO,] 1=FH/E b 60 — 1.27 — [75]

TE A R SRS T A R 5540 & TR AR S AT T 48—
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