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Table 1 Properties of diamondoids

melting point density specific heat heat of combustion heat of formation  heat of sublimation
property molar mass /°C /g -cm™ /kJ - K™ - mol™ /kJ- mol™ /kJ + mol™' /kJ - mol™
adamantane 136.33 269 1.07 189.74 —(6027.74+0.38) —(132.85%1.34) 59.65+0.84
diamantane 188.31 236 ~237 1.092 224.07 —(8123.64+£2.55) -(192.50%0.29) 95.92+0.79
triamantane 240.39 221 ~221.5 1.21 - - - -
K2 ZWIEERIGEN EEAER ®3 ZRIEANRERIBE I EEER
Table 2 Properties of polynitroadamantanes Table 3  Properties of polynitrohexaazaadamantanes
n specific heat density  heat formation n specific heat density  heat formation
compd. molar mass /k) - K™ - mol™ /g« em™ /K - mol™! compd. molar mass /K - K™ - mol™ /g - ecm™ /kJ - mol™
1- 181.11 191.08 1.34 =177.26 2- 187.08 170.57 1.64 270.95
1,3- 226.10 229.41 1.49 -206.57 2,4- 232.07 208.40 1.77 341.08
2,2- 226.10 228.82 1.50 -154.31 2,6- 232.07 207.16 1.79 313.31
1,3,5- 271.08 267.91 1.64 -226.15 2,4,6- 277.06 245.24 1.87 394.70
1,3,5,7- 316.07 306.65 1.71 -236.20 2,4,9- 277.06 244.90 1.87 398.61
2,2,4,4- 316.07 305.66 1.75 -123.65 2,4,10- 277.06 245.67 1.92 410.10
2,2,6,6- 316.07 - 1.77 -157.46 2,4,6,8- 322.04 282.49 1.97 469.52
1,3,3,4,5,7- 406.04 383.99 1.92 -142.62 2,4,6,9- 322.04 283.02 1.96 483.67
2,2,4,4,6,6- 406.04 381.19 - -82.64 2,4,6,8,10- 367.02 319.11 2.02 556.97
1,3,4,4,5,7,8-  451.02 420.87 1.96 ~116.97 2,4,6,8,9,10-  412.01 356. 85 2.08  665.76
Note: 1) 1- — 1-nitroadamantane; 1,3- — 1,3-dinitroadamantane, the oth- Note: 1) 2- — 2-nitrohexaazaadamantane; 2,4- — 2, 4-dinitrohexaazaada-
ers are similar. mantane, the others are similar.
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Table 4 Solubilities of adamantane and diamantane in liquid

solvent at 25 °C

adamantane weight diadamantane weight

solvent 1% %
pentane 11. 6 4.0
carbon Tet. 7 5

hexane 10. 8 3.9
m-xylene 9.8 4.5
cyclohexane 11.1 6.3
p-xylene 9.6 4.5
heptane 10. 4 3.7
o-xylene 9.6 4.1
octane 10. 0 3.9
toluene 9.9 4.5
decane 8.9 3.5
THF 12 4

undecane 7.9 3.2
benzene 10. 9 4.3
tridecane 7.3 2.7
diesel oil 7.5 2.7
tetradecane 7.5 2.3
1,3-dimethyladamantane 6 2

pentadecane 7.1 2.2
JP-10 15. 0 -

(CHa)y (CHa)n
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Scheme 2 The mobile bay diamondoids"
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Table 5 Properties of Mobil diamondoid fuels and JP-10

minimum heating

avg. carbon density(20 °C,) flash point pumping  value

entry

number /g -cm™ /°C temp/°C /Mj - L
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
RF-4 18 1.09 - 25 44.2
JP-10 10 0.939 53 < -90 39.6
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Abstract: The status of high energetic density diamondoid compounds from the relationship of molecular structure and properties,

the synthesis of energetic adamantane derivatives and applications of high energetic density diamondoid compounds are reviewed.

Furthermore, the possible orientation of high energy diamondoid fuels was predicted. The green and efficient synthesis process and

fuel blending technology of high energy diamondoids are worthy of further study.
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