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Figure 1 The three-step route for synthesis of aviation fuels range C,—Cy cycloalkane with PET wastes.
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Figure 3 (Color online) The catalytic reaction at the oil-water interface of a stabilized Pickering emulsion droplet over Ru/TiO,.
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Figure 4 The second-step and one-step routes for synthesis of 2,2-dicyclohexylpropane with PC wastes.
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Figure 7 (Color online) The HDO pathways of PC wastes over Ni/HZSM-5.
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Figure 8 (Color online) The synthesis of aviation fuel from mixed plastic of PET, PC, PPO over Ni/HZSM-5(360) [45].
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Table 1 The reaction conditions comparison for HDO of oxygen-containing plastics into cycloalkanes over catalysts

Entry Substrate Catalysts Products Solvent Temp. (C) PH2 t (h) Yield (%) Ref.
1 PET Ru-Cu/SiO, C,—C; cycloalkkanes - 370 4 8 75 [23]
2 PET (PBT) Rw/TiO, Cs—Cs cycloalkkanes H,O 200 6 10 (30) 729 (72.7) [24]
3 PET Ruw/TiO, Cs—C; cycloalkkanes  H,0O/dodecane 220 6 12 90 [27]
4 PET (PBT) Ru-ReO,/SiO,+HZSM-5 CsC; cycloalkkanes H,O/cyclopentane 190 (200) 3 10 (30) 90 (77.2) [34]
5 BPA Pt/C+H-B C,; dicycloalkane cyclohexane 140 3 4 87 [28]
6 PC Rh/C+H-USY C,s dicycloalkane H,O 200 5.5 12 94.9 [29]
7 PC Ru-ReO,/SiO,+HZSM-5  C,5 dicycloalkane cyclopentane 180 3 6 93.4 [34]
8 PC Pd/C+La(OTf), C;;5 dicycloalkane acetic acid 140 6 8 95 [39]
9 PC Ni/HZSM-5 C,; dicycloalkane cyclopentane 190 4 4 81.2 [42]
10 PC Ru-Ni/H-B C,5 dicycloalkane decane 180 3 10 88.6 [30]
11 PC Raney Ni+H-USY C,; dicycloalkane iso-propanol 190 - 4 80 [41]
12 PPO Ru-ReO,/SiO,+HZSM-5 C4Cg cycloalkkanes  cyclopentane 200 2 20 25.9 [34]
13 PET+PC+PPO Ni/HZSM-5 C¢C,5 cycloalkkanes  cyclopentane 250 4 4-6 >98 [45]
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Abstract: Developing a new synthetic method for aviation fuels is one of the important methods to solve the increasing
energy crisis. Oxygen-containing aromatic plastics (PET, PBT, PC, PPO, PEEK) have special structural units that make
them suitable for conversion into cycloalkane aviation fuels. Hydrodeoxygenation (HDO) is an important method for the
chemical conversion of oxygen-containing aromatic plastics into cycloalkane, the key is to maintain the C—C bond while
achieving C-O activation to improve the product selectivity. The content was classified by oxygen-containing aromatic
plastic monomers on their structure and provided a detailed introduction of recent methods and catalyst advances for
converting oxygen-containing aromatic plastics into cycloalkanes aviation fuels, and discussed the role of active
components in catalysts, catalytic reaction pathways and possible reaction mechanisms, factors affecting product
selectivity, and types of degradable plastics comprehensively. Some suggestions were proposed for further research on
preparation of cycloalkanes aviation fuels through hydrodeoxygenation of oxygen-containing aromatic plastics:
developing the high-performance catalysts by drawing on the research work of hydrodeoxygenation from lignin,
machine learning technology was introduced to design and screen catalysts; improving the selectivity of cycloalkanes by
catalysts regulation; studying the mechanism of C—O bonds activation and fracture using various technological methods;
promoting the conversion of plastic mixtures and actual plastic wastes.
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