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A 1mole of CH{OH —C+4H+0
B 1mole of NH,NO;—4H +30+2N

C+8H+40+2N
Order of compound product formation :

H,0, CO,
Products foremed : 4H;0+C+N;

Fig. 1 Scheme for giving products
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NITROGLYCERINE (L) C.H:N,O, —88.60 5010070
MOLECULAR WEIGHT OF COMPOUND = 227.08

OXYGEN BALANCE OF COMPOUND = 3.52
ASSUMED PRODUCT MOLE/MOLE OF REACTANT
C 0.000
H, 0. 000
N: 1.500
0O, 0. 250
H;0 2. 500
CO, 3.000

ADIABATIC REACTION TEMPERATURE = 6234.3 DEG. CENTIGRADE

HEAT OF THE REACTION = 365.3 KCAL/MOLE OF REACTANT
= 1608.9 CAL/GRAM OF REACTANT

Fig. 2 An example of the output by EITP : Single compound

AMMONIUM NITRATE  (S) N;H0, —87.27 1040010 92.14
2,4,6-TRINITROTOLUENE (S) C;H;N.O, —~16.00 5030070  3.75
NITROGLYCERINE (L) CyHsNO, -88.60 5010070  1.58
NITROCELLULOSE (S) CyHuNO,s  —265.80 5010060  0.04
STARCH (S). CuH=Oy —532.00 4110500  2.49
MOLECULAR WEIGHT OF THE MIXTURE = 94.34
OXYGEN BALANCE OF THE MIXTURE = —3.08
ASSUMED PRODUCT  MOLE/MOLE OF MIXTURE
N 1.058
H, 0.000
O: 0.000
c 0.091
H,0 2.253

ADIABATIC REACTION TEMPERATURE = 3552.6 DEG. CENTIGRADE

HEAT OF THE REACTION = 107.5 KCAL/MOLE OF MIXTURE
1139.3 CAL/GRAM OF MIXTURE

Fig. 3 An example of the output by EITP : Mixture of 5 reactants

AMMONIUM NITRATE (8) N;H,04 —87.27 1040010
N-DECANE (L) CiHn ~71.90 4091820
ASSUMED PRODUCT MOLE/MOLE OF A
Ny 1.000
H, 0.000
0O, 0. 000
C 0.000
H,0 2.355
CO, 0.325
THE MAXIMUM TaMPERATURE = 3575.9 DEG. CENTIGRADE
HEAT OF THE REACTION = 101.7 KCAL/MOLE OF A

= 1201,6 CAL/GRAM OF MIXTURE
WT. PERCENT MOL RATIO MOLE PERCENT

AMMONIUM NITRATE (S) 94. 62 1.000 96.90
N-DECANE ¢5) 5.38 0.032 3.10

Fig. 4 An example of the output by EITP: Max temperature of binary mixture
o TRABBELS
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Fig. 5 Plot of Qaet/QErre VS. oxygen balance
in some explosives
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Fig. 7 Tmax by EITP for the binary mixtures
of chlorates and organic compounds
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Table 1 Heats of explosion (Qmre) of con-
ventional explosive mixtures

—_..--—  Heat of explosion Teire
T cal/gram
Carlit explsives }ggg 22:14?)
Chlorate exposives 1243 6019
ANFO 1200 3576
1683 6471
Gelatinous dynamite 1076 3863
for rork blasting 1354 4637
1224 4052
Powdery dynamite 1181 3762
for rock blasting 1105 3490
Ammonal explosives 1801 6000
' 1191 3750
Ammon explosives 1247 4135
. 1143 3998
G%latinot_ls coal mine 1109 3971
ynamite
Powdery coal mine
dynamite 1029 3314
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Fig. 10 A model caluculation for slurry
explosives
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Caluculation of explosion heat

Kazutoshi Nagai* and Tadao Yoshida*

The computer program EITP has been extended to the evaluation of energy
release potentials of mixtures more than binary.

The validity of the program is shown by comparing the caluculated values with
the observed ones for the heat of explosion of some explosives. Several caluculations
have been done for the maximum energy releases of binary mixtures containing oxi-
dants and organic compounds, heats of explosion of conventional explosive mixtures
and those of some model water gel explosives.

(*Department of Reaction Chemistry, University of Tokyo, Hongo, Bunkyo-ku,

Tokyo 113, Japan.)
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