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Fig.2 Reaction mechanism diagram of selective oxidation of glycerol to DHA over Pt-Bi catalyst[ »
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Fig.3 Oxidation of the secondary hydroxyl group in glycerol at the Au-Pd/ZnO-CuO interface
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Table 1 Typical thermo—catalytic reaction conditions and catalyst performance of glycerol oxidation to DHA

Thermal Catalyst Reaction conditions Conversion/% Selectivity/% TOF/(h™") Ref.
3%Pt/H-ZSM-5 70 C,4h 514 12.4 114.6 [29]
Pt/Cu0O 80 °C, 0,=0.1 MPa 20.0 45.0 24.0 [30]
Pt-Bi/NCNT 60 °C, 6 h, 600 r/min 30.4 55.5 - [35]
Pt-Au/TiO, Au/Pt atomic ratio = 1, 90 °C 10.0 48.5 11.0 [36]
Au/AlLO; 80 °C,2 h, Py,=1.0 MPa 4.9 96.1 6.6 [39]
Au/CuAlO 80 °C, 2 h, Py,=1.0 MPa 76.7 97.3 80.4 [41]
Au/LDH 60 C, 4 h, 0,= 0.5 MPa 72.9 63.8 - [44 ]
Au-Pd/Zn0O-CuO 60 °C, 150 mL/min of O, 75.0 86.0 687.1 [49 ]
Au-Pd /C (Carbon fiber) 60 °C, 120 mL/min of O, 99.4 60.0 6 067.0 [51]
Pd-Ag/C (carbon black) 80 C,4h,0.1 MPa O, 52.0 85.0 - [52]
Fe/SiO, 350 C 99.0 53.0 - [54]

Fe (OTf), + BPA 25°C,1.5h 26.0 81.0 - [56]

Cr (SO;-salen)-CuMgAl-LDH 60 C,6h 85.5 59.3 - [58]
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Table 2 Typical photo-catalytic and electro-catalytic reaction conditions and catalyst performance of glycerol oxidation to DHA

Photocatalyst/Electrocatalyst

Reaction conditions

Conversion /%

Selectivity/% Ref.

Bi,VOg photoanode 25 “C, visible-light irradiation 5 h 96.0 91.0 [67]

Photocatalyst
Lab-made TiO, 300 min irradiation 96.8 17.8 [73]
Electrocatalyst Pt/AC-electrodes 150 mV, 25 °C 97.0 80.0 [74 ]
Pt/Bi;, -electrodes 0.75V,20 C 97.0 100.0 [76]
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Fig.6 Energy diagrams for the oxidation of glycerol on BiVO, 1 (black) and 2 (red) representing the reactions taking place on the terminal

and intermediate carbons, respectively (a) Schematic illustration of the mechanism for the selective photocatalytic oxidation

of glycerol to DHA on BiVO, (b) o8]
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Research Progress of Selective Oxidation of Glycerol to
1,3-Dihydroxyacetone by Heterogeneous Catalysis

HE Shan', WANG Wei-lu”', PENG Xiang', ZHANG Yuan-bo’, OUYANG Ping’

(1. College of Environment and Resources, Chongqing Technology and Business University, Chongqing
400067,China;2. Engineering Research Center for Waste Oil Recycling Technology and Equipment, Chongqing
Technology and Business University, Chongqing 400067,China,3. Chongqing Pengbo Environmental Protection

Technology Company, Chongqing 401147, China )

Abstract: 1,3-Dihydroxyacetone (DHA) is a valuable platform chemical due to its widely used in food, cosmetic and
pharmaceutical industries. DHA synthesis from glycerol (GLY) via catalytic selective oxidation is of technological
importance in areas diverse as eco-chemical engineering and heterogeneous catalysis. The structure and chemical
composition of catalysts, as well as the reaction pathway, have been suggested to take a great influence over this
reaction result. Here, this paper systematically reviews the research progress for DHA synthesis from GLY by
different reaction processes, i.e., thermo-, photo- and electro-catalytic process. The catalysts, related reaction
mechanism and their research are highlighted in this work. Our prospect for this research area was also illustrated in
the end of the manuscript.
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