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Table 1 The density,freezing/pour point and heat

value of synthesized fuel components

heat value

density (15 °C) freezing/ pour
component Ve em -3 point C /MJ - Lt
C10 0.9399 -79 39.43
C15 1.0182 -63 42.57
C20 1.0429 -22 43.09
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Table 2 The viscosity of synthesized fuel components

viscosity/mm2 -5t

component

-40 C 15 C 0 -15<C -30 C
C10 3.7 5.0 7.5 12.2 18.0
C15 29.2 62.8 179.2 754.9 2642.5
C20 704.5 5102.7
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Table 3 The correlated parameters of Andrade equation

component A B AH /M]J - mol ™'

C10 -5.82 2025.3 41.26 = 1.29

C15 -15.9 5518.7 112.42 = 7.54
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Fig.1 Relationship between density and

composition of binary blending fuel
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Table 4 Linear density-composition fitting

parameters of binary blending fuel

0 15 C
blending
A B A B
C10 +CI5 0.9639 0.0792 0.9395 0.0784
C10 + C20 0.9629 0.1042 0.9387 0.1034
C15 + C20 1.0431 0.0255 1.0183 0.0244
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Synthesis and Blending of High-density Hydrocarbon Fuels

3

with Density Beyond 1.0 g - cm ™

WANG Lei, ZHANG Xiang-wen, ZOU Ji-jun, HAN Hong, WANG Li, MI Zhen-tao
(Key Laboratory for Green Chemical Technology of Minisiry of Education ,
School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract; Three high-density hydrocarbons with molecular structure of C,, H (C10), CH,, (C15) and C,, H, ( C20) were
synthesized using dicyclopentadiene as feedstocks. The density of the fuels increases in the order of C10,C15 and C20,whereas the
low-temperature properties show the inverse tendency. To obtain higher density and acceptable low-temperature property,binary and
ternary blendings of them were prepared. The dependence of density and viscosity on the composition of blends was analyzed,and an
equation was established to predict the density of blendings. C10 can improve the low-temperature of blendings, whereas C20 can
enhance the density. According to the density-viscosity-composition ternary diagrams, an optimized blending composition of
C15=75wit% ,C20<20wt% and C20 <5wi% was determined. The resulting fuel has density larger than 1.0 g+ ¢cm * (15 °C),
volume heat larger than 42.0 MJ - L™, viscosity smaller than 500 mm® + s ' ( =40 °C ), and pour point smaller than —70 °C,
which is very promising for propulsion applications.

Key words :organic chemical engineering; high-density hydrocarbon; aviation fuel; dicyclopentadiene; blending fuel





