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Material and Energy Conversion of Integrated 100 t/a-Scale Bio-Jet
Fuel-Range Hydrocarbon Production System via
Aqueous Conversion of Biomass
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Abstract: The integrated 100t/a-scale bio-jet fuel-range hydrocarbon (Cg—Cjs) synthesis system via aqueous conver-
sion process was demonstrated with value-added utilization of biomass residues. The platform compounds of furfural
and levulinic acid were obtained from hemicellulose and cellulose respectively by a two-step hydrolysis of corn stover,
steam stripping and acidic hydrolysis. The oxygenated compounds with the increased carbon chain were produced by
alkali catalyzed Aldol condensation from furfural and levulinic acid. The oxygenated intermediates were catalytically
converted to jet fuel-range hydrocarbon (Cs—Cys5) by the consecutive steps of low-temperature hydrogenation, high-
temperature hydrodeoxygenation and upgrading over noble metal catalysts. The main properties of the liquid hydro-
carbons from this process could meet the criteria of the Standard Specification of ASTM-7566, which is currently ap-
plied to guide bio-jet fuel production. The hemicellulose and cellulose from waste biomass have been depolymerized
separately to different platform compounds, and then used for long chain hydrocarbon production via condensation in
this context. 10 ~ 12 t biomass residues could produce 1 t of jet fuel liquid during this demonstration operation.
Keywords: corn stover; aqueous conversion; jet fuel-range hydrocarbons(Cg—Cis); pilot-scale demonstration;
material and energy analysis
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Fig.1 Flow chart of the integrated 100 t/a-scale jet fuel-range hydrocarbon production system via biomass aqueous conversion

process
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Tab.1 Component analysis of corn stover and hydrolysis
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Tab.2 Results of corn stover to jet fuel-range hydro-
carbon via aqueous conversion process
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Fig.2 GC pattern of bio-jet fuel product
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Fig.3 Mass flow analysis of corn stover to jet fuel-range hydrocarbon via aqueous conversion process
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Fig.4 Energy flow analysis of corn stover to jet fuel-range hydrocarbon via aqueous conversion process
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