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Fig. 1 Effect of ratio of dicyclopentadiene to indene on yield
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Fig.3 Effect of reaction time on yield

Fig.2  Effect of temperature on yield
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Fig. 6 DSC curve of tetracyclotetradecane at normal pressure
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Fig.7 DSC curve of tetracyclotetradecane at high pressure

Hi P 6 nT LA L, DY 3R DU b £ 1 % B it P
I DSC i 247 — W ke T Dy 280.39 °C, mJ fES
Orfippu o ERZAR S YR R Wl O 264 °C 3l JEE K 3
200 CLAE#HE M N CA —E R ES, T8 w s T
195 FH R AT 0 Sy A e T O AR 2 AR g . LI
PUER -+ PUBELE SO0 C LLIN A 73 fift , AR E PR BCHF o i
K7 AT LUE G MOT 2T U R - DU A B 3l B2 T v
LE S S VNS W W R TS Rt N I
i 3 BRI ARG A% e ) B HAS REBEL LR A% 12
Z 50 SR A — AN S

5 MHABI=SH

POFR[7.4.0.0%7. 17 ]+ DU dg EL A5 5 85 1) %% &2 A
BRI, AT LAVE A BB ©AT A5 R AIL 4% 2 i RE 1, 3
AR A . PUER[7.4.0.077 17 T4 P kg A9 vK A5
=45 °C AR PE BB B AT, Al BE B (IR T A K BE
BAg, 0 R A T, AT AR S S5 b R RE SR R S
o PO ER [7. 4.0, 077 17 ]+ U bz 9 [N 45
50 C B JP-10 RBMIK 6 C, 5 ki ok, 5 KCHE 3R I ] ¢
fo HEAT UL, PUFR[7.4.0.077 17 ] 4 pu kg vk A A
i, W T WK, % 0.986 g -+ em T, HR bR R
=40 MJ - L7132 7 25 M 28 4Rk 1l P R, J2
— PPk fiE R Y R R BRRL, SRR A AR JP-10
SRR SRy 5Bl R SRR TS 55

6 N &

(1) DABUER S 4 e o Bkt 38 5 D-A ) )
AL A T 2 R A U R [7.4.0.0%7. 17 ]
T U, HRUE TS ES R o

(2) R 5 e D-A SN S & B Y 2R
[7.4.0.0%7. 17 ]+ DUk i ¢ B A0 B8, 3 5 A Ak S 3 4
A5 BN A B R A5 4 R 150 °CL 150 mL 36O 4,
IR 475 160 g, Bfi 116 g, 7E 0.5 MPa & JE T [ I
7 h, SR RN S 68. 1%

(3) PUER[7.4.0.077. 17 1+ DUk M A BR300 £
I ELAG e 1Y) % B AR BRI s I O B K
U, JLRBEI R 43.7 MJ - L™' B J8F 40.986 g + em
VKR =45 °C LN 50 °C R B AL JP-10 £ T
10% AR 1 BE B4, [F) I RS e P B4, Al AR by 2k il
AR EURARL S TR
5% ik

(1] AR b ukHy, 06, 55 pRss e fb A i & ()], (L2

2, 2006,69(2) : w020.

LI Chun-ying, DU Yong-mei, HE Fei, et al. Preparation of high den-

sity hydrocarbon compound [ J]. Chemistry Bulletin, 2006,69 (2) ;

w020.

(2 BN, T SR T, 4. LR IR A 2 S A 5 7 2
FRRRRELIT. b2 H 0 0 15 00 48 T bR 2003 ,1(2) ¢ 17 —21.
ZHOU Jing-song, FENG Jian-chao, ZHANG Zhi-yong, et al. Synthe-
sis of high density hydrocarbon fuel from dicyclopeantadiene for cruise
missile [ J 1. Chemical Propellants and Polymeric Materials, 2003, 1
(2):17 -21.

Chung H'S, Chen C S H, Kremer R A, et al. Recent developments in

—
w0
—

high-energy density liquid hydrocarbon fuels[ J]. Energy and Fuels,
1999,13(3) : 641 - 649.



5% 4 FLBIAG 5 . 7o 85 BE SRR TU R [7.4.0.0%7 17 T U e 11 45 i K fiE 403

[4] ALoktty, 2200, B O, 5% B horhHE = 0 0B 0 =0 19 A (4): 411 -415.

WRoek R [T]. KM 252431 ,2005,28 (4) : 58 - 60. (6] )a W], KRB, T, . 0 ol Al P R TR S R R A4
DU Yong-mei, LI Chun-ying, Lii Jian. Recent developments in the Fa g VETFoE : 1 A ST R[], BRBME 222547 ,2002 ,30
sythesis of exo-tetrahydrodicyclopentadiene [ J 1. Chinese Journal of (1) 78 -82.
Explosives and Propellants, 2005, 28(4) ; 58 - 60. FAN Qi-ming, MI Zhen-tao, YU Yan, et al. Study on thermal stabili-

1 ARS ZE SR A SO, AL GF. MR SRR B P R ty of endothermic hydrocarbon fuels for hypersonic propulsion; I Ther-
[J]. &fetkl, 2007, 15 (4); 411-415. mal oxidation & pyrolytic deposit[ J]. Journal of Fuel Chemistry and
ZOU Ji-jun, ZHANG Xiang-wen, WANG Li, et al. Progress on the Technology, 2002,30(1) ; 78 —82.
synthesis and application of high-density liquid hydrocarbon fuels[ J]. [7] PH2 AL GE T, ik etk S v 25 i R 48 [ CP/DK].

Chinese Journal of Energetic Materials ( Hanneng Cailiao) , 2007, 15

2,7 3,6
7.1 B

Synthesis and Properties of Tetracyclo[7.4.0.0 | tetradecane

as a High Density Hydrocarbon Fuel

DU Yong-mei, LI Chun-ying, YANG Jian-ming, KANG Jian-pin, LIU Bo, Lii Jian
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract; As a high density hydrocarbon fuel , tetracyclo[ 7. 4. 0. 0>7. 1°°° ] tetradecane was synthesized from dicyclopentadiene and
indene by D-A reaction and hydrogenation. Under the optimal conditions, the yield of tetracyclo[ 7. 4. 0. 0>7. 1*° J tetradecane is
68.1% . Properties of tetracyclo[ 7.4.0.0%".1°° Jtetradecane were measured (i.e. density is 0.986 g + ¢cm ~°, volumetric combus-

tion heat is 43.7 MJ + L™, viscosity( —18 °C) is 97.44 mm’ « s ', flash point is 50 °C ,freezing point is —45 °C ). Thermal de-

composition of tetracyclo[ 7.4.0.0%7.1%° Jtetradecane was analyzed by DSC. Results show that tetracyclo[ 7. 4.0.0>7. 1> J tetrade-

cane has high thermal stability.

Key words: organic chemistry; high density hydrocarbon fuel; tetracyclo[7.4.0.0°7.1°° Jtetradecane; synthesis; property
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