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Study on Properties of High Energetic and High Dense
Cyclic Hydrocarbons by the Structure

Joonhyun Cho* -+ Taesoo Kwon* - Deokjin Jeong* - Changho Oh** - Daein Park**
Jeongsik Han***

ABSTRACT

The weapon systems with a liquid propulsion engine have been used for various purposes and
demands of the liquid fuel with variety of properties for its operational purposes and environment.
The cyclic hydrocarbons including norbornane or dicyclopentane structures have many applications to
the guided weapon systems due to the high density and high energy characteristics, also efforts have
been given in many fields. In this study, the cyclic hydrocarbons that we designed and fabricated

were investigated to obtain tendency on the structures.
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Fig. 1 Theoretical Heat of Combustion
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Table 1. Properties of Compound

A TE(%) I FH(keal/g)
see major. | minor. AT X | o] &4
exo-1 | 98.0 2.0 094 | 9.913 | 14.196
endo-3 | 995 0.5 0.99 | 10.266 | 14.058
endo-4| 71.7 | 283 | 0.99 |10.073 | 14.102
exo-6 | 98.2 1.8 1.00 | 10.198 -
exo-7 | 98.9 1.1 0.99 | 10.313 | 14.427
exo-8 | 99.6 0.4 1.00 | 10.265 | 14.226
exo-13 | 99.3 0.7 | 1.02 | 10.075 | 14.040

H 5

JP-10 - - 0.94 | 10.056 | 14.023
RJ-4 - - 0.94 | 9.986 -
RJ-5 - - 1.08 | 9.924 -
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Fig. 2 G/C Graph of Compound-4

=il

ol

o

ol

\

K0

°] 0.94¢]

ol BE =

}ol, Fig. 33

3]

H]

e 7H Aoz Jrhdth JP109 B ol

Specific Gravity

Yo T W iy
70 oy
o T M g
N 0
) o 8
.H_r o ol Wu
_ o AP

RN Nfo
J) e — . iy

\a o]

£ o 90 o
o " 0 Y
ez W
T oy K ¥
o oo 3 jul 7|
M CEN T
= " - 3
woE F o Ce
X 7B W )
T 5o W

1.04

1.02

1.00

0.98 1

6's

0.96 -

0.94 4

0.92 4

0.90 -

exo-1 JP-10 endo-3 endo-4 exo-6 exo-7 exo8 exo-13

3

i=1
=

7k 7, 8, 139 sFEH 7€ JAAE

Fig. 3 Specific Gravity

A E F7HA

N
<

il

—

O

+
oW

el
T

il

el
w

il
'~
o

wjr

~

™

A £] 8}
TMAE AL

=
=

RJ-5

o
)

i3

o] 2]

ey,

d 3l

0

— 465 —



WEs WP o)) GFF BHYEL FHsel

1 gxel weh AAAER AGAAY T 4
g8t8 gAARel Frhstel Aze 24 o
ADRE EFse SRR, AG HHo) 3
Agd 19%e AAARE ALE & AL A
oz Atz ®ch

FYASFATL] AP Ao

ot
il
ror

o

1. Schmidt, Michael W.; Gordon, Mark S.;
Boatz, Jerry A., '"International Journal of
Quantum Chemistry" 2000, pp.434

— 466 —

. Lander, Herbert R. Jr.; Strouse, Alfred E,

"U. S. NTIS, AD Rep." 1976, (AD-A032902),
pp-134

. Spain, J. C,; Somerville, C. C,

"Chemosphere" 1985, pp.239

. Klein, Stephen A.; Jenkins, David; Cooper,

Robert C. [Tech. Rep.] AMRL-TR (U. S)),
1975, (AMRL-TR-125), pp.429.

. Olah, G. A, Squire, D. R. "Chemistry of

Energetic Materials", Academic Press, 1991.

C =Rk, "3 A FZAAY, WAL, 1998,

. Tim Edwards; "Handbook of Aviation Fuel

Properties", 3rd edtion, Coordinating
Research Council Inc., 2004, pp. 44

. Thomas J. Bruno; Marcia L. Huber; Arno

Laesecke; Eric W. Lemmon; Richard A.
Perkins, “Thermochemical and Thermo-
physical Properties of JP-10”, NIST, 2006





