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Fig.5 Preparation of RJ-4 and mixed fuel from 5-MF as raw materialt**!
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Fig.6 Preparation of JP-10 from furfuryl alcohol"**’
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Review on Green Synthesis of High-Energy-Density Hydrocarbon Fuel

YU Rui', LIU Xian-long', SHI Cheng-xiang', PAN Lun'?*, ZHANG Xiang-wen'*, ZOU Ji-jun'*

(1. Key Laboratory for Advanced Fuel and Chemical Propellant of Ministry of Education , Tianjin University, Tianjin 300072, China; 2. Haihe Laboratory of
Green Creation and Manufacture of Matter , Tianjin 300192, China)

Abstract: High-energy-density hydrocarbon fuels are important aerospace power source, which mainly developing direction is
high-energy and green, especially under the requirements of low carbon and sustainable development, the green synthesis of
high-energy-density hydrocarbon fuel becomes essential. The green synthesis technology of high-energy-density hydrocarbon fuel
has been reviewed. Compared with traditional synthesis of JP-10 (exo-THDCPD) and Adamantane, the advanced synthesis for
fuel is improved by changing the synthesis route or using green catalysts such as solid acids and ionic liquids. Using biomass as
feedstock is another strategy for green synthesis, covering terpenoids and lignocellulose-derived platform molecules such as cy-
clic ketones/alcohols, furanic aldehydes/alcohols, etc., and the alternative fuels such as bio-based RJ-4 (endo-THDMCPD and
exo-THDMCPD) and JP-10 have been synthesized. In addition, the photocatalytic technology is used to synthesis of fuel with
high tension and polycyclic structures from the perspective of green synthesis process view point, an outlook on further develop-
ment of high-energy-density hydrocarbon fuel is also given. This review article will be helpful to explore and develop better ap-
proach and process for the synthesis of high-energy-density hydrocarbon fuel and upgrade for advanced aerospace vehicles.
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