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Ionic Liquids-Mediated Formation of 5S-Hydroxymethylfurfural
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( School of Energy Research Xiamen University Xiamen 361005 China)

Abstract  5-Hydroxymethylfurfural ( 5-HMF) is considered as a very important biomass-based platform
compound that can be used to synthesize a broad range of liquid fuels and chemicals which are mainly derived from
fossil resources so far. The study of the production of 5-HMF in the presence of ionic liquids has increasingly
attracted more attention. In this review the recent achievements of ionic liquids-mediated formation of 5S-HMF are
systematically summarized including applications of ionic liquids as reaction solvents and catalysts in the
production of 5-HMF influence factors and formation mechanisms in the ionic liquids-mediated formation of 5-
HMF. The future research trends of ionic liquids-mediated formation of S-HMF are suggested.
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Table 1 Ionic liquids-mediated production of S-HMF
substrate solvent catalyst T(C) time yield ( %) ref
fructose BMIM  BF, Amberlyst45 80 32 h 75 29
fructose BMIM  PFy Amberlyst4d5 80 24 h 80 29
fructose BMIM Cl WClg 50 4 h 63 31
fructose BMIM Cl HCI 23 24 h 72 32
fructose BMIM Cl IrCl4 120 30 min 89.2 33
fructose BMIM Cl GeCl, 100 5 min 92.1 34
fructose EMIM Cl B( OH) 4 120 3h 80 35
fructose BMIM Cl No catalyst 175 1.5 min 97 27
glucose EMIM Cl CrCl, 100 3h 70 2
glucose BMIM Cl NHC/CrCl, 100 6 h 81 38
glucose EMIM  BF, SnCl, 100 3 h 61.3 36
glucose BMIM Cl CrCly 400 W( MW) 1 min 91 37
glucose BMIM Cl CrCl, 140 30 s 71 39
glucose BMIM Cl CrCl, 120 1h 65 40
glucose TEAC CrCl, 120 70 min 51.4 41
glucose TEAC CrCl, 120 1h 54.8 42
sucrose ChCl CrCl, 100 1h 42 66
sucrose BMIM ClI GeCl, 120 30 min 55.4 34
sucrose EMIM  BF, SnCl, 100 3h 65 36
sucrose BMIM Cl CrCly 100 5 min 76 39
cellulose BMIM Cl CrCl, 400 W( MW) 2 min 61 37
cellulose EMIMI CI CuCl, /CxCl, 120 8 h 59 45
cellulose EMIMI Cl CrCl, /RuCl; 120 2 h 60 50
cellulose EMIMI Cl CrCl, 120 6 h 89 30
starch EMIM  BF, SnCl, 100 24 h 47 36
starch OMIM CI CrBr; /CrF, 120 90 min 58.7 59
starch OMIM Cl CrCl, /HCI 120 1h 70.3 61
inulin EMIM  BF, SnCl, 100 3 h 40 36
inulin BMIM Cl Amberlyst15 80 65 min 82 51
70% HMF 63% . Lai HC1
o 5- 23°C
HMF 24 h 5-HMF 72% . Wei %
o Zhang ™ BMIM Cl
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