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Research progress on catalytic preparation of fructose and

lactic acid from biomass waste
WANG Yuxuan, GUO Fenfen, JIANG Zhicheng, TANG Aoyi, LIANG Yuan, KONG Lingzhao

(College of Environmental Science and Engineering , Suzhou University of Science
and Technology, Suzhou 215009, China)
Abstract; The massive consumption of fossil energy and growing environmental awareness have driven
a global demand for green, low—carbon, and renewable energy. Utilizing organic solid waste resourcing
is crucial in achieving green and circular development. Biomass waste, with its abundant supply and
low cost, is a valuable renewable material for solving energy and environmental problems. Glucose, the
main structure unit of biomass, holds the key to transforming biomass waste into valuable productions
through its efficient conversion. To promote the high—value and high —quality conversion of biomass
waste downstream, this paper reviews the processing and production characteristics of catalytic conver-
sion of biomass waste. It focuses on summarizing the research progress and technical challenges associ-
ated with the catalytic conversion of glucose, the primary product of biomass hydrolysis, to produce
fructose and lactic acid. The paper compares the effects of different catalyst materials and reaction con-
ditions on the yield and selectivity of fructose and lactic acid production from glucose, and analyzes the
advantages and disadvantages of different conversion methods. Finally, the paper proposes key areas for

breakthrough to address the current issues and challenges in the research field, aiming to provide prac-
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tical guidance for the resourceful treatment of organic solid waste.
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Fig. 1 Preparation of fructose and lactic acid by catalytic conversion of glucose from biomass monomers
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Fig. 2 Preparation of chemicals by catalytic conversion of glucose
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Fig. 3 Catalysts for the isomerisation of glucose to fructose and their effects
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Table 1 Conversion of glucose to lactic acid in different catalytic systems

FEALH WAL % FLRR T3/ % SR S 27 30k
Ru0,/MoS, 96.6 54.3 120C, 1 MPa 0,, 2 h [63]
g-C3N, 100.0 100.0 ZEIRIEHR, 1 mol/L KOH, 3 h [64]
CuO0@ CS-H 98.2 54.2 60°C, 1h [65]
Cu,SnSO@ GO 86.1 83.6 40°C,5h [66]
Mg-MOF-74 100.0 35.0 220 °C, 6 h [67]
MOF-808 76.6 99.0 190 C, 1 h, 0.5 MPa N, [68]
Ui0-66 97.2 33.7 190 °C, 1 h, 0.5 MPa N, [68]
v-Al, 04 >99.0 34.0 160 °C, 0.5 MPa Ar, 6 h [69]
Z1F-8 98.1 19.8 160 C, 20 h [70]
ZSM-5 99.8 72.4 200 C, 2 MPa N,, 30 min [71]
CNT/LDHs 98.5 88.6 65 °C, 1 MPa N,, #ifii2 h [72]
Y,0;/8i0, 96.0 45.0 200 C, 1 MPa Ar, 30 min [73]
Fe—Sn—Beta 100.0 67.0 220 C, 2 MPa N,, 30 min [74]
Pb-Sn—Beta >99.0 52.0 190 C, 2 h [75]
In—Sn—-Beta 100.0 53.0 190 C, 2 h [76]
Sn-Er-Beta 90.0 71.2 200 °C, 2 h [77]
GVL/Sn-Beta 100.0 74.0 200 °C, 4 MPa N,, 30 min [78]
Mg-Sn-Beta—H 90.0 59.8 190 °C, 2 h [61]
Y-Beta 100.0 49.2 220 °C, 2 MPa N,, 30 min [79]
Li-S1-Sn-Beta 92.0 33.1 90 C, 0.1 MPaN,, 1 h [80]
Sn—Beta 98.0 67.1 200 C, 4 MPa He, 30 min [81]
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Fig. 5 Reaction equilibrium regulation of Sn—Beta—catalyzed

conversion of glucose to lactate under microwave field!*
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