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Abstract; Biomass is regarded as a potentially abundant source of renewable energy for the production
of energy, chemicals, materials, etc, which is an excellent alternative to traditional energy sources. 5-
hydroxymethylfurfural ,also known as HMF, is a versatile and critical renewable platform compound,
which has been dubbed as the "sleeping giant" due to its numerous potential applications that can be
produced from biomass—derived carbohydrates. Currently, the raw materials for the preparation of HMF
are mainly saccharides. In this paper, we delve into the mechanism of HMF synthesis and discuss the
research progress on the catalytic preparation of HMF from different feedstock sources, such as
hexoses, polysaccharides, and other biomasses. Previous studies can be found that most of the Lewis
acid catalysts are used for the conversion of glucose to HMF, while for fructose more attention is paid to
the design of non—homogeneous catalysts that improve the yield. Polysaccharides are eventually hydro-
lyzed into monosaccharides for conversion, emphasizing both polysaccharide hydrolysis and monosac-
charide conversion, and the conversion of monosaccharides remains a key aspect. Finally, we provide
an outlook on the future research direction of HMF feedstocks and the design and development of cata-

lysts, aiming to offer theoretical support for future in—depth research.
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Table 1 Physical characteristics of HMF
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Table 2 Hexose as raw material for HMF preparation

JEEE AL sl T/ C i [A]/min FEH % S 3k
Gkl H-Beta/CrCl, [ EMIM | Br 130 60 >35.0 [20]
2 CrCl, [ BMIM ] C1-GDE-H, 0 108 60 64.5 [21]
2 A Al-SPFR GVL/H,0 170 120 47.4 [22]
A AlCI, K/ pE 160 15 57.0 [23]
W CrCl, [EMIM]Cl 100 180 70.0 [24]
b CrCl, DMA-LiBr 100 120 69.0 [25]
ek Amberlyst—38+KBr GVL+CrCly - 6H,0 160 3 69.0 [26]
L FLpk CrBr, DMA 120 180 33.0 [25]
BF AICl, - 6H,0 DMS0/H,0 130/140 60 #y35.0 [26]
FFwE [C;SO;HMIM][HSO,]-CoCl, [ AMIM]CI 120 60 19.7 [28]
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Table 3 Ppolysaccharides as raw material for HMF preparation

JEkt fEALF) sl TR/ i 1] /min FEH % 27 Sk
LU R AlCl; - 6H,0 NaCl-7K-THF 180.00 30 37.0 [35]
ARITAFHER AlCly - 6H,0 NaCl-7K-THF 180.00 30 20.0~35.0 [35]
YR SPPS ILs 140.00 240 68.2 [36]
YK Bk Tio, JK-THF+NMP 180.00 30 33.0 [34]
YR A - P 7K/MIBK 160.00 ~200.00 20~80 47.0 [37]
TEH AlCl; - 6H,0 NaCl-7K ~THF 160.00 10 50.0 [25]
TEM Rk Tio, 7K ~THF+NMP 180.00 30 80.0~85.0 [34)]
FEH Al-mont-10 THF-NaCl 180.00 150 60.1 [38]
TEH Sn—CP/HCI 7k/DMSO 170.00 240 56.6 [39]
TEH SAPO-44 7K +MIBK 175.00 360 68.0 [40]
TER 15P-Ti0, H,0/THF 175.00 120 39.0 [41]
TEM S0% /7x0, - Al,0, 7K/DMSO 149.85 360 55.0 [42]
CICE il DMA-LiCl CrCly - 6H,0-LaCly - 6H,0  120.00 240 33.2 [43]
¥ [4-2H][HSO,], DMSO 120.00 120 71.9 [17]
5%y LiCl I-PrOH 130.00 120 70.3 [44]
Ll [ CMIm]Cl DMSO 120.00 180 88.4 [45]
Bk N;P;Clg [ Bmim]Cl 80.00 60 52.4 [46]
Ll CuCl, H,0 180.00 10 30.3 [47]
oy STM,, K/ T 160.00 120 61.5 [48]
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