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Ionic liquid system for absorption and separation of aromatic volatile organic compounds

Ying Tianbiao, Zhang Ruina, Liu Huayan, Cui Guokai, Lu Hanfeng
(Institute of Catalytic Reaction Engineering, College of Chemical Engineering, Zhejiang University of Technology,

Hangzhou Zhejiang 310014, China )

[ Abstract ] With many unique physical and chemical properties, ionic liquids show obvious potential
in capturing and separating volatile organic compounds(VOCs), especially aromatic compounds
such as benzene, toluene, xylene, etc. The research progresses of ionic liquids(including pure
ionic liquids, ionic liquid hybrid systems and ionic liquid membranes) for capture and separation
of gaseous aromatic VOCs in recent years are introduced. The methods for capturing and separating
aromatic VOCs(such as gaseous toluene) with ionic liquids are summarized. The interaction between
ionic liquids and aromatic VOCs is discussed. The effects of material structure, capture temperature,
VOCs concentration and flow rate on separation are analyzed. These provide guidance for the design
and development of ionic liquids in the future.
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Table 1 Comparison of gaseous toluene absorption performance of neat ionic liquids(ILs)
ILs Method Temperature/K Flow rétefl Concentratizon/ Removal rate/% Absorption ce}lf)acity/ Ref.
(mL - min™) (mg + m™) (mg-g)
[Cmim] [TEN]  Dynamic 2932 50 1234 98.3 135.49 [70]
[C,mim] [BF,] Dynamic 303.2 1 666.7 40 000 26 [67]
[C,mim] [EtSO,] Dynamic 303.2 1 666.7 40 000 31 [67]
[C,mim [MeSO,] Dynamic 303.2 1 666.7 40 000 39 [67]
[C;mim] [TEN]  Dynamic 303.2 1 666.7 40 000 45 [67]
[Cemim] [TEN]  Dynamic 303.2 1 666.7 40 000 53 [67]
[C,mim] [TEN]  Dynamic 303.2 1 666.7 40 000 69 [67]
[C,mim ] [ BF,] Dynamic 303.2 100 12 000 45 [71]
[P [BF,] Static 298.2 685 [83]
[Pysss ] [ BF, ] Static 298.2 2 840 [83]
[Pygss | [TEN] Static 298.2 2059 [83]
[Cpmim] [TEN]  Static 303.2 400 15000 94 72 [85]
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Table 2 Comparison of gaseous toluene absorption performance of mixed solutions based on ILs

ILs Method Temperature/K Flow ra‘tei/1 Concentration/ Removal AbsorpFion Ref.
(mL * min™) (mg *m™) rate/% capacity
H,0 Dynamic 303.2 400 15 000 10 mg/g [85]
[C,,mim] [TEN](10%(w) aq. ) Dynamic 303.2 400 15 000 17 mg/g [85]
[C,,mim] [DCA | (5%(w) aq.) Dynamic 303.2 100 1000 98 53.98 mg/L [87]
[C,mim ] [C1](5%(w) aq. ) Dynamic 303.2 100 1 000 92 33.60 mg/L [87]
[C,,;mim] [NO,](5%(w) aq.) Dynamic 303.2 100 1000 92 37.01 mg/L [87]
TEACI-OA(1 : 3) Dynamic 298 200 2468 99.7 [72]
TEACI-OA(1 : 3) Static 298 136 mg/g [72]

TEAC: tetracthyl ammonium chloride; OA: oleic acid.
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Fig.2 The mechanism of toluene removal from air based
on different ILs/MGBs**'.

MGB: microglass ball; SSRT: stainless steel round tube.
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Fig.3 Static adsorption capacity of xylene isomers by
different adsorbents .
AC: activated carbon; I-BT-AC: [C,mim] [Tf,N] impregnated
modified AC; I-PT-AC: [Py | [TEN ] impregnated modified AC;
I-PB-AC: [Py, ] [BF,] impregnated modified AC.
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Fig.5 Schematic diagram of pervaporation separation mechanism

of liquid mixtures through MWCNT network structure"*.

MWCNT: multi-walled carbon nanotube(CNT).
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