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Fig. 1-1 Bond lengths, Bond angles and -
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Fig. 1-2 Bond lengths, Bond angles ‘and
Torsion angles in’ RDX
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" Fig. 1-3 Bond lengths, Bond angles and

Torsion angles in HMX.
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Table 1 Calculated and observed heat of formation for explosives, (kcal/mol)

Explosives MINDO/3 | CHETAH | 4He(lors) 4Hsubl  [4He(®)
Ethylnitrate -23.9 —36.9 —45.5 8.7(vap.)} -36.8
Methylnitrate -11.5 —~28.8 -37.3 8.2(vap.)] —29.1
Nitromethane -3.9 -17.9 -27.0 9.2(vap.)] —17.9
Trinitroglycerine -11.2 -79.6 —88.6 23.9 —64.7
1,3, 5-Trinitrobenzene 7.8 9.9 —10.4 23.8 13.4
2,4, 6-Trinitrotoluene 30.4 11.0 —16.0 28.3 12.3
2,4, 6-Trinitrophenol —33.4 —-28.2 -51.2 21.0, 4.7%%* -25.5
2,4, 6-Trinitro-meta-xylene §3.2 7.6 -24.5 _ —_
Tetranitromethane 1.8 —20.9 8.9 10.3 19.2
Tetryl —6.3 29.0 4.7%** | 26.0, 6.2%** 36.9
PETN —57.0 —106.8 —120.7*** 36.3* —84.4
RDX 39.4 41.9 14.7%** 31.1* 45.8
HMX 53.5 55.9 17.9%+* 4.9* 59.8

Ref. J.D.Cox & G.Pilcher, "Thermochemistry of Organic & Organometallic Compounds®,

Academic Press. Inc.(London) (1970)

* B.T.Fedoroff & O.E.Sheffield,“Encyclopedia of Explosives and Related Items”,

Picatinny Arsenal (USA) (1975)

*#* B.H.Dobrats, “Properties of Chemical Explosives & Explosive Simulants”, Livermore

Laboratory, Carifornia University (1972)
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Some applications of M.O. theories to the c!}gmigtry qf explosives ( D
A calcnlation of heat of formation for the explosive compounds

by Mitsuru ARAT*, Takayuki ANDOH?®, Masamitsu TAMURA?”,
and Tadao YOSHIDA*

The heat of formation of reactive substances is one of the valuable factors to
evaluate »thé explosive performance. But the measurement of the heat of combustion
of reactive substances, which is needed to get the heat of formation, is often expe-
rimentally dangerous. So the estimation of the heat of formation will be useful.

The empirical additivity rule is one of the effective methods for the estimation.
But it has some defects because it is empirical. On the other hand the estimation
of the heat of formation has been possible by semiempirical M. O. methods for all
valence electrons. Especially, MINDO method by M. J. S. Dewar, et al. is designed
for precise estimation of the heat of formation. And this method has some merits
that it is less empirical than the additivity rule. ‘

We tried to compare the heats of formation calculated by MINDO/3 and CHETAH
with the values observed experimentally for some explosive compounds. MINDO/3
is the latest model of MINDO methods and CHETAH is a method by the additivity
rules. T ' '

The result showed that CHETAH method was more practical for the precise
estimation of the heat of formation than MINDO/3 method. But the comparison of
the heat of formation per gramme by MINDO/3. with the values observed suggested
that it was possible to evaluate the explosive performance of reactive substances by
MINDO/3.

(*Department of Reaction Chemistry, Faculty of Engineering, University of To-
kyo, Hongo, Bunkyo-ku, Tokyo 113, Japan)
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