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Abstract: Metal-organic framework (MOF) is a new type of nano-material with porous and high specific surface
area. Ionic liquids (IL) are characterized by good stability and functional design. Loading IL into the pores of MOF
to achieve an effective combination of ionic liquids and MOF materials to develop new composite materials is con-
ducive to giving full play to the advantages of the two materials. This article mainly introduces the latest research on
the synthesis methods, structural properties and applications of IL/MOF composites, summarizes the current prob-
lems and opportunities in the research of IL/MOF composite materials, and prospects the development direction of
IL/MOF composite materials.
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Fig.1 Several commonly used synthesis methods of ionic liquid/metal-organic framework (IL/MOF) composite materials
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Fig.3 Structure [Hnmp][H,PO,]/MOF-199 composite and its adsorption performance diagram®
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Fig.4 Structure of ionic liquid (IL)/NH,-MIL-101 (left), scatter diagram of IL/NH,-MIL-101 in SPAEK (right) ™
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Fig.5 Synthesis of imidazole (IMIZ)-bronsted acidic ionic liquid (BAIL)/MIL-101 and its microenvironment in nanocage'®’!
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Fig.6 Catalytic activity of amino functionalizes IL (ABIL)-OH/Cuy(BTC), under different size reaction substrates'!
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Fig.7 Synthesis performance of heterogeneous ABIL/HKUST-1 catalyst in different acidity solvents'*?
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Fig.8 Arrhenius plot of the ionic conductivity in the heating process®
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ReEwimrhEor, SCP T B T IRE (R
A fk I 1% ) 5 MOF(ZIF-8) & iYL [ IL/MOF & 4 #1
BHFIER AL MOF #4085 3R G W) 55 TR A 08 U L 5
R, KPR —BRRE, SRR SREER
FEAA, o MOF 5 3G 4 56 001 1 i s i, 5 A1
4 IL/MOF R & W H Bl ) — 73 2 —, itk MOF
LB 2 A B TL B T A SR

T HE AAEM BB I SR, SRR R R
B R AF JLAT &5 F AL 25 2 B i A0 K FLIE 454 o Li
5 O3 2o 2B R VA K SR B P A (PIL) 48 A MIL-
101(Cr) 9 /5 B2 A )7 1 FL b R b 8 88 7 9 oK Gl i,
AT A S M Y AAEML, PIL / MIL-101(Cr)
JEARE S AA 0.97% B9 TL SR, AT RAIA N B 7R iR
Pe AR 7R [ E FE AAEM W, B SR RSCIG SR, RS
PIL/MIL-101(Cr) 19 & 48 AL i 5 #4IL T ImPEEK
(WK M B R fb 1) 3 Tk ik T ) S, (RLE L AR Y
Nafion i /) i T HL 5 % 5 . Sun il o 5] A B
R 50 IL & 45 MOF [ & H 3 %, ¥ EIMS-
HTFSA(EIMS 1 HTFSA [ 1R & ¥ ) 1= Wi ] MIL-
101(Cr) WFLH,  RAZRAS 00k Hi it 19 1 245 5 1
& 541 kL. EIMS-HTFSA/MIL-101(Cr) & 45 #1 £ 1)
HHL SR B iR MIL-101(Cr) & AN E0E 2%, 1
1F 140°C (255, MIL-101(Cr) 7£ it # 3t T MOF
IR B e R R b, 5 AT T
EF B, B RAE S MR E M, WTLIE
=35 320°C B RLEE T (5 CHC Al 41 18 1Y 2% 20 5T - 4%
WFANAE 112°C LR A faE). Wik, —JoILdn]
G B IL/MOF & A A RHE H 1t 55 7 T80 0 o

MOF FiL U] {9 L8 45 F4 A IL K48 (0 S L 1 5
T IL/MOF i Ay B4 (4 5 o bR 9 o, i fE 5+
S HUBE ORI IT & T K 5L G 0 % MOF AL, 4§
S IL W BB o X5 7 ac e i, 7 2T
K R AR FLIE 5 A — P it e i
PR, i — 20 TR AR S 56 AR B 5 A B IR
FL 25 48 S5 SR B AL 1) ik e T R

4 HitTREE
o TR AR (IL) 5 &% -A HLAE 42 (MOF) P
ol B B DG S R R A P K B R R B, T E
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BHITAERAEG WOITE . BRI . B HBESE
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(1) 3T+ LA R 1 592 38 0 A BB T 52 2
IL/MOF &2 45 4R C 16 AR B o B g | i
AT 1S v AR S R S T M AR RO g
5 S TL/MOF S5 A4 RE 75 MR 308 45 1 182 B 0
T HRERBIRA , AN T HARM HIRMK R, 78
P LA Ak 2T ARSI ST, T RE S Dk BAT 2R
7 ) — BB O R

(2) & A& W9 W Fl b RL IL I MOF ¥R S22
B Tk W, L B2 MOF M kA B & 1k 1 72 4
e, T B RO ORL B AR LU ER B Bt . R U AE
IL/MOF A4 BH i Tk Ak it B v, W] a3 P £k 44
AR T2, BEARR A, JEE—25 58 & bk
1) 5 52 R A

(3) IL/MOF 7¢ 1R 22 45 4a & B T % A 19 Wi 5%,
1717 G APF 50 I ) 0 L, A 7 — S R i ke 1Y [ R
MEBFE AR T =R E .
RHLH R B B 2 , R A 6 I R S B )
FHBLH T 20— A5 0 B8 RN 5L B 5%
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Attached Table 1 Abbreviations of ionic liquids

Abbreviation Tonic liquid

[BMIM][PFg] 1-Butyl-3-methylimidazole hexafluorophosphate
[BMIM][Tf,N] 1-Butyl-3-methylimidazole bis(trifluoromethylsulfonyl)imide
[BMIM][SCN] 1-Butyl-3-methylimidazole thiocyanate

[BMIM][BF,] 1-Butyl-3-methylimidazole tetrafluoroborate

[BMIM][MeSO,] 1-Ethyl-3-methylimidazole methyl sulfate

[BuPh,P][Br] (4-Bromobutyl) triphenylphosphonium bromide
[C,MIM][Ac] 1-Ethyl-3-methylimidazole acetate

[C,MIM][Br] 1-Butyl-3-methylimidazole bromide

[CeMIM][CI] 1-Hexyl-3-methylimidazole chloride

[C1eMIM][NTH,]
[CeMIM][N(CN),]
[CMIM][C(CN),]
[EMIM][TFSA]
EIMS
[Emim][EtSO,]
[Emim][Gly]
[Emim][Phe]
[Hnmp][H,PO,]
[HEMIM][DCA]
HTFSA
[MPIm][Br]

[PSG 614] [NTfZ]
[PSMIM][HSO,]

1-Decyl-3-methylimidazole bis(trifluoromethanesulfonyl)imide
1-Hexyl-3-methylimidazole dicyanamide
1-Hexyl-3-methylimidazole melamine
1-Ethyl-3-methylimidazole bis(trifluoromethylsulfonyl)amide
1-(1-Ethyl-3-imidazolium)propane-3-sulfonate
1-Ethyl-3-methylimidazole ethyl sulfate
1-Ethyl-3-methylimidazole glycinate
1-Ethyl-3-methylimidazole phenylpropionate
1-Methyl-2-pyrrole dihydrogen phosphate
1-(2-Hydroxyethyl)-3-methylimidazole dicyandiamide
N,N-Bis(trifluoromethanesulfonyl)amide
1-Propyl-3-methylimidazole bromide
Trihexyltetradecylphosphine bis(trifluoromethylsulfonyl)amide
1-Methylimidazole-3-propylsulfonic acid hydrogen sulfate
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