& j ;0 L EYEH ,1 ’t I
A W 4L 2

Petrochemical Technology
ISSN 1000-8144,CN 11-2361/TQ

CRMLTIY MEE R

H - BT GRITEE A& Ry B8 5 R &4

= MR, SKIGEE, XI4EE, HEEYL, S

Wk H - 2022-04-14

Mg E R HE:  2022-10-28

51 = RBLRJ, SKEGR, XIAEE, BEYL, FTESEE. BT GRUEED R

T ETTIRRAEMIOL]. AT,
https://kns.cnki.net/kems/detail/11.2361.TQ.20221028.0924.002.htm|

@n(rr@;»e«]

www.cnki.net

PEEE R TEgEM TAERAE T, Rt NGB H R EL SR ER . HEoEfa. B0 €S
B. FHEWRBARCESH S, HildET . FmAH RETIAR M. HREfETE R e iz
TRl CRUAEM L IR HERE RaE, TR E AR B BRI . B e R R
FRAES 45 W DU 8 O e (0 BRI S R BV S 1 o S P e i 0 4% 11 R R iE A B B 4
MR FLZG) A CHTIH B EE ) A RE: AR AR B BRI BEEMEREEE, 764
BT T SO LR, AAETE S AR AN AT g S A AT s Rt 4 228 B B A A 1 5 DR 5 T G
MR E AR R, EFE NS —IVEIE S 07 9 87 AT BE VR E TR A Kt B AR5
R E R I 4 o R KR e, FER — &R AT, AMHESOLSUEH | 1EE . I BRFIERAS,
AL BT R R AT > B B L

HARFIN: 400 AR Ed S (R EEAREIT OsfiO) BFREHARARZY, £ (FE
FARIAT (MZIO) HRERE & LA S 40T T 9 A — S 45 i, DL RS s A O 20, 78 BRI
AR /T RS SO A e R HERCE R . B e R . B o E AT (2RO ) 2 5 H
R B A RV A P 4 S T AR (ISSN 2096-4188, CN 11-6037/2), it A2 2y HAFII 4 W0 28 hix L 0 28
RSN TE AR -



2022-10-28 13:47:52
https.//kns.cnki.net/kemg/detail/11.2361.TQ.20221028.0924.002.html

DOI: 10.3969/j.issn.1000-8144.2022.12.014

BTRAE GRIEME & RRW B
TRERNED

NRIE, sk, xIEE, EEYL FieE

AT Tk K2 b2 TR, Wi Bl 310014)

(B BT FA V2 R 04 3 5 MR R, ZE SRR 40 B8 VOCs GERMEG NG, LR, P, RS SF RS FIH R
NIRRT, BT LR B TR CELRR A AR . B R A A R R A D TR A IR VOCs Hili 42 R 4y
BRI R, BAE T B TR R 4 B 07 & VOCs CInSAMH IR U5k, WiE T B Tk 5 95 & R VOCs 1A BLAE
R 00T TRORE G R . AR T . VOCSs IR BE L U I A5 PR N 43 B9 1 BRI R R R OR B T VRUUR I BT AT R AR T 2
[REHA] Bk AN HREEIALEY: TIG TR 5

[3c 4 5] 1000-8144 (2022) 12-0000-00 [ 43251 TQ028.3 [CCERPREIE] A

lonic liquid (liquid/solid/membrane) system for
absorption and separation of aromatic compounds

Ying Tianbiao, Zhang Ruina, Liu Huayan, Cui Guokai, Lu Hanfeng
(College of Chemical Engineering, Zhejiang University of Technology, Hangzhou Zhejiang 310014, China)

[Abstract] lonic liquids(ILs) have many unique physical and chemical properties and show obvious potential
in capturing and separating volatile organic compounds(VOCs), especially aromatic compounds such as
benzene, toluene, xylene, etc. The research progress of ionic liquids (including pure ionic liquids, ionic liquid
hybrid systems and ionic liquid membranes) for the capture and separation of gaseous aromatic VOCs in
recent years was introduced. The methods of capturing and separating aromatic VOCs(such as gaseous
toluene) by ionic liquids were summarized. The interaction between ionic liquids and aromatic VOCs was
discussed. The effects of material structure, capture temperature, VOCs concentration, flow rate on the
separation performance were analyzed so as to provide guidance for the design and development of ionic
liquids in the future.
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Table 1 Comparison of toluene absorption performance of neat ionic liquids

Flow rate/ Concentration/ Removal Absorption capacity/
lonic liquid Method  Temperature/K Ref.
(mL-min) (mg-m=3) rate/% (mg-gH)
[Camim][Tf,N] Dynamic 293.2 50 1234 98.3 135.49 [70]
[Camim][BF,] Dynamic 303.2 1 666.7 40 000 26 [67]
[Csmim][EtSO,]  Dynamic 303.2 1666.7 40000 31 [67]
[Csmim][MeSO,]  Dynamic 303.2 1666.7 40000 39 [67]
[Camim][T,N] Dynamic 303.2 1666.7 40 000 45 [67]
[Cemim][TfN] Dynamic 303.2 1666.7 40000 53 [67]
[C1omim][TF.N] Dynamic 303.2 1 666.7 40 000 69 [67]
[Comim][BF4] Dynamic 303.2 100 12 000 45 [71]
[P1a43][BF4] Static 298.2 685 [83]
[Pssss][BF4] Static 298.2 2840 [83]
[Pegsa][TTN] Static 298.2 2059 [83]
[Comim][Tf,N]  Static 303.2 400 15 000 94 72 [85]
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Table 2 Comparison of toluene absorption performance of mixed solutions based on ionic liquids

Flow rate/ Concentration/ Removal Absorption
lonic liquid Method Temperature/K Ref.
(mL-min) (mg-m?) rate/% capacity
H,0 Dynamic 303.2 400 15 000 109 [85]
[C1omim][Tf,N] (10%(w) aq.) Dynamic 303.2 400 15 000 179 [85]
[C12mim][DCA](5%(w) ag.) Dynamic 303.2 100 1000 98 53.98" [87]
[C1omim][CI](5%(w) ag.) Dynamic 303.2 100 1000 92 33.60° [87]
[C12mim][NO3](5%(w) ag.) Dynamic 303.2 100 1000 92 37.019 [87]
TEACI-OA(1:3) Dynamic 298 200 2468 99.7 [72]
TEACI-OA(L:3)° Static 298 1369 [72]
a) mg/g.
b) mg/L.
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Fig.2 The mechanism of toluene removal from air based on different ILs/MGBs[®.

ILs: lonic liquids; MGB: Microglass ball; SSRT: Stainless steel round tube.
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AC: Activated carbon; 1-BT-AC: [C,mim][Tf,N] Impregnated modified AC; 1-PT-AC: [Pggs3][Tf.N] Impregnated modified AC;
1-PB-AC: [Pssss][BF4] Impregnated modified AC.
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