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Table 1 High density hydrocarbon fuels in form of dimer in USA

fuel RJ4 RJ4-1  JP-10 RJ-5
density at 20 °C/g + ¢cm ~? 0.92~0.94 0.93 0.94 1.08
flash point/C 60 ~79.4  65.5 54 110
freezing point/C -10 -29 -79 0

heating value/MJ - 1.7} 39.0 38.5 39.6 44.9
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Table 2 Blended fuels derived from RJ-5

Fuel RJ-5A RJ-6 SI-80 JP-9

63%RJ-5 + 60%RJ5+ 80%RJ-5+ 20 ~25%RI-5 +

10 ~12% MCH +
% TP- % TP- % is
37%JP-10  40% JP-10  20% isobutylbenzene 65 ~70% JP-10

composition

density at 20 °C

3 1.02 1.02 1.02 0.93 ~0.95
/g cm
freezing point/°C < -54 -40 -40 -54
heati )
cating value - 0.9 0.6 3.5
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Table 3 High density fuel derived
from dicyclopentadiene developed by Mobil

Fuel RF-5 RF-6 E-7 E-8 E-9

average carbon Cl5+ Cl15+ ClI5+ C15-C20 C15-C25
density at 20 °C/g + cm 1.04 1.02 1.07 1.03 1.03
minimum pumping temp/ °C 0 -11 39 -17 -10
heating value/MJ + L.~ 43.5 42.9 44.7 43.2 43.3
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Table 4 Cyclopentadiene based high density fuels

fuel density at 20 °C heating value freezing point
ue

/g-cnf3 /MJ - L7} /C
dicyclopentadiene +
- 1.01 42.4 -
methylcyclopentadiene dimer 0
cyclopentadiene +
. 41. =
butadiene 0.99 ? 30
dicyclopentadiene + 0.99 4.5 < -70
methylcyclopentadiene
d10yclupe11134wne + 0.98 9.6 < -70
methyl butadiene
dicyclopentadiene + 1.00 9.6 < -70

butadiene
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Table 5 Norborne based high density fuels

density  heating value pour point
fuel

/g+cem ™ /M) L7 /C
norborene + benzene 1.01 40.9 < =57
norborene + tetrahydro naphthalene 1.03 42.1 < -33
norborene + toluene 0.99 40.4 < =54
norborene 1.00 41.7 -45
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Table 6 Mobil diamondoid fuels

carbon density at 20 °C flash piont minimum pumping heating value

Fuel number /g+em™? /%G temperature/°C ~ /MJ - L7}
RF-1 12 0.92 74 < =60 38.9
RF-2 14 0.98 82 -45 41.0
RF-3 16 1.02 126 -28 42.6
RF4 18 1.09 - 25 44.2
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Progress on the Synthesis and Application of High-density Liquid Hydrocarbon Fuels

Z0U Ji-dJun, ZHANG Xiang-wen, WANG Li, M| Zhen-tao
(Key Laboratory for Green Chemical Technology of Ministry of Education, School of Chemical Engineering and Technology ,
Tianjin University, Tianjin 300072, China)

Abstract; High-density liquid hydrocarbon fuels are important propellants for aircrafts. Recent progress in the synthesis of high-densi-
ty liquid hydrocarbon fuels and their applications are summarized. The feedstock, synthesis route, property, and cost of fuels under u-
tilization or development are introduced. Molecular design, shape-selective syntheses, and blending technology, are suggested as key
points of future work.

Key words: organic chemical engineering, aviation fuel, high-density hydrocarbons, propellant, synthesis and application
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Determination of Novel Liquid Propellant by NMR

WANG Ming-chang, ZHANG Gao, XU Min, QI Zhu-chai, JIA Lin, JI Yue-ping
(Xt'an Modern Chemistry Institute, Xi'an 710065, China)

Abstract: Structures of organic components in a new liquid propellant were identified by the nuclear magnetic resonance spectrosco-
py (NMR), and validated by the combination of chromatogram and IR ( GC/IR). The components of the propellant were con-
firmed, including organic energetic oxydant, stabilizer and phlegmatizer. The content of every component was quantified by the ref-
erence material trans-butenedioic acid, according to the nucleus-carrying mass (NCM) of every component. The result of precision
test with NMR is consistent with that with high performance liquid chromatography ( HPLC). The relative standard deviation( RSD)
obtained is 0.21% for organic energetic oxidant, 0.32% for stabilizing agent, and 0.11% for phlegmatizer, respectively. Results
of recovery test are 99.9% , 99.9% , and 99.7% respectively.

Key words: analysis chemistry; NMR; novel liquid propellant; nucleus-carrying mass; trans-butenedioic acid



