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[ ABSTRACT]
ty functional theory. Gas phase enthalpy of formation (HOF) was calculated and solid phase enthalpy of formation was pre-

—NF, substitution derivatives of CL-20 were studied using B3LYP/6-31G " * method governed by densi-

dicted from isodesmic reactions. Crystal density (p) estimated by Politzer approach, explosion heat (), detonation veloc-
ity (D) and detonation pressure (p) estimated by K-J Equation and HOF were discussed in view of —NF, substituence.
Sensitivity was evaluated using bond dissociation enthalpies ( BDEs) and characteristic heights (hs, ). Taking both detona-

tion performance and sensitivity into consideration, most of the —NF, derivatives of CL-20 are promising candidates for high

energy compounds and worthy of further investigation.
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Fig. 1

Molecular frameworks of difluoramino derivatives of CL-20
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HERITEI R (7) R (8) L T
A—B(g)—A - (g) + B-(g); (7) ~ RS - RS
Eyppia—s) = [Ey. +Eg. ] =E( 40 (8) featy (Cal.) feady (Cal.)
A-FIB - FmRHE A—B IS (AR CH, ~74.6(Exp.) | C6' 173.4
IE) . Epppn) FRHE A—B (OHEMRES RS E, L, | NH, Z45.9(Exp.) | €T’ 118.9
E,. F E, CARERAL A Y N B R A i 3 NF,CH,NF, -117.4 C-8’ 105.3
(et NOZN/HZ -2.3 ?—9'/ 138.6
o m e
hsy = 0,07 +Byw +750 (9) c3’ 184.6 c-12' 75.6
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Tab.2 Gas phase and solid phase enthalpy of formation and related parameters
A/ o/ AH_,/ AH / AH. (s)/
s X v (K - mol ') (kJ-r;jl’l) (kJ-frflfl)") (kJ-frr(ml)")
C-1 329.33 0.08 3913.29 84.83 435.40 350.57
C-2 332.53 0.08 3972.70 86.07 401.25 315.18
C-3 331.69 0.07 4263.70 84.41 295.30 210. 89
C4 327.92 0.11 3430.71 88.91 264.79 175.88
C-5 347.41 0.09 3616.79 90.91 259.83 168.92
C-6 350.83 0.10 3359.42 92. 66 263.55 170. 89
C-7 346.09 0.11 3 663.96 95.77 159. 44 63.67
C-8 345.06 0.15 2 893.25 97.42 143.25 45.83
C9 354.51 0.14 3 054.52 99. 82 149.79 49.97
C-10 351.02 0.09 3247.59 89.54 174.70 85.16
C-11 365.77 0.16 3 085.80 107.23 32.81 -74.42
C-12 378.27 0.09 3479.45 99.50 347.77 248.27
C-13 361.21 0.14 2 614.27 97.87 229.00 131.13
C-14 367.52 0.05 2 079.91 76.76 344.63 267.87
CL-20 302.98 0.07 3 791.50 150. 81 702.50 551.69
(715.9321) (568.00%7)
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Tab.3 Calculated densities and detonation properties
/ D/ /
fea?) (g-im"‘) (km-s™) é)Pa
C-1 2.17 9.32 42.85
C-2 2.13 9.17 41.07
C-3 2.22 9.52 45.20
C4 2.27 9.66 47.05
C-5 2.25 9.59 46.18
C-6 2.26 9.62 46.61
C-7 2.32 9.86 49.63
C-8 2.33 9.89 49.95
C9 2.34 9.92 50.41
C-10 2.44 10.36 56.08
C-11 2.41 10. 18 53.83
C-12 2.43 10. 41 56.52
C-13 2.52 10.72 60.99
C-14 2.58 11.04 65.41
AN G e mw

R4 ACE MBI E et B

Tab.4 Bond dissociation energies of various

bonds and characteristic height

’TJC%% EBDE(N—N02) EBDE(C—NQ) h50
/(kJ - mol™) /(kJ - mol™") /cm
C-1 155.7 133.7 14
c-2 165.2 187.0 14
C-3 159.8 141.4 13
C4 167.0 147.3 23
C-5 177.6 177.4 17
C-6 176.2 164.5 20
c-7 168.3 117.4 23
c-8 168.3 162.2 31
c9 163.0 188.2 29
C-10 159. 1 63.1 16
C-11 170.2 154.8 34
C-12 178.8 71.9 16
C-13 82.0 94.9 29
C-14 61.7 8
CL-20  160.3(161.38!%)) 12(12 ~2177)
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& G W) Hh C—NF, §# 2 43 fift 3 B2 Hh AT e i 5 & B
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