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PROCESS FOR THE DESTRUCTION OF 
EXPLOSIVES 

FIELD OF THE INVENTION 

This invention relates to a chemical process for safe 
destruction of energetics, including, but not limited to, 
explosives, propellants, pyrotechnics, chemical warfare 
agents and various obsolete munitions. The invention is 
directed to the destruction of energetic compounds and 
mixtures containing such compounds and also to the 
destruction of explosive packages, devices and waste 
materials that contain such compounds or mixtures. 

BACKGROUND OF THE INVENTION 

The demilitarization of aged explosives and propel 
lants from obsolete munitions is a major concern due to 
potential contamination of the environment and the 
associated health and safety problems caused by toxic 
energetic materials during demilitarization operations. 
There is an urgent need to develop safe and environ 
mentally acceptable techniques to destroy obsolete mu 
nitions and other energetic hazardous wastes. 

U.S. Pat. No. 4,921,936 refers to a vaporized sulfur 
process for complete destruction of organic chemicals. 
According to column 3 of US. Pat. No. 4,921,936, the 
process: 

strips the carbon atoms out of such chemical carbona 
ceous compounds by subjecting the aforesaid car 
bonaceous chemical compound to vaporized sul 
fur, in a reaction chamber under an oxygen-free 
atmosphere at 500° to 1500° C., with the conse 
quence that said vaporized sulfur combines directly 
with carbon atoms of the organic chemical to form 
solid particles of . . . inert polymer . . . 

At temperatures well below the 500° C. referred to in 
US. Pat. No. 4,921,936 munitions and other energetic 
materials will spontaneously detonate. 
A process is urgently needed for safe decomposition 

of various high explosives at temperatures below the 
trigger temperatures at which they spontaneously deto 
nate. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a process 
for decomposing explosives at temperatures below 
those at which they spontaneously and exothermically 
decompose. 
A further object of this invention is the attainment of 

a process for environmentally acceptable hazardous 
waste management of obsolete munitions and other 
energetic military and industrial waste materials. 
Another object of this invention is to provide a pro 

cess that will substantially decompose explosives for 
safe subsequent processing at temperatures above their 
normal trigger temperatures, such as the processes dis 
closed in US. Pat. Nos. 4,581,442, 4,921,936, 4,990,404 
and 5,023,317, each of which is hereby incorporated by 
reference herein in its entirety. 
Yet another object of this invention is to provide a 

process for safe decomposition of ammunition and other 
explosive devices without the need for hand or machine 
dismantling of such devices. 

Additional objects and advantages of the invention 
will be set forth in part in the description that follows, 
and in part will be obvious from the description, or may 
be learned by the practice of the invention. The objects 
and advantages of the invention will be attained by 
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2 
means of the instrumentalities and combinations partic 
ularly pointed out in the appended claims. 
To achieve the objects and in accordance with the 

purpose of the invention, as embodied and described 
herein, the present invention provides a process for 
decomposing an explosive by reacting sulfur and the 
explosive together in a reactor under a substantially 
oxygen-free atmosphere at a temperature below the 
detonation or trigger temperature of the explosive and 
above about 110 degrees C. for a sufficient period of 
time to yield non-explosive reaction products, including 
a carbonaceous residue. Preferably an excess of sulfur to 
explosive, by weight, is supplied into the reactor. Most 
preferably the ratio of explosive to sulfur is in the range 
of from about 1:2 to about 1:10, or higher. 
The explosive may be in the form of a military muni 

tion, a propellant, a chemical warfare agent, a pyrotech 
nic, or any explosive material, most preferably an explo 
sive that contains one or more compounds having a 
nitro or nitrate substituent, such as TNT, HMX, RDX 
and PETN. 
Where the compound is TNT, the reaction tempera 

ture may be in the range of from about 200° to 210° C. 
and maintained for less than about 5 hours, most prefer 
ably from about 2 to about 4 hours. Where the com~ 
pound is RDX, the reaction temperature may be in the 
range of from about 180° to 200° C. and maintained for 
less than about 5 hours, most preferably from about 2 to 
about 4 hours. Where the compound is HMX, the tem— 
perature may be in the range of from about 190° to 220° 
C. and the period of time may be less than about 5 
hours, most preferably from about 1 to about 4 hours. 
Where the compound is PETN, the temperature may be 
in the range of from about 140° to 175° C. and main 
tained for less than about 5 hours, preferably from about 
2 to about 4 hours. 
According to a particularly preferred embodiment, 

the non-explosive reaction products of the below deto 
nation temperature reaction are then reacted with va 
porized sulfur under a substantially, oxygen-free atmo 
sphere at a temperature in the range of from about 500° 
C. to about 1500° C. so as to form a chemically inert, 
solid composition of matter composed substantially of 
carbon and sulfur. 
The sulfur may be fed into the reactor in the form of 

liquid sulfur. According to another preferred embodi 
ment, which is especially useful in the case of munitions 
and other explosive packages, the sulfur is fed into the 
reactor together with a solvent. The preferred solvent is 
carbon disul?de. Where a solvent is used, it is prefera 
bly evaporated prior to reacting sulfur with the explo 
sive as described above. In this embodiment, the explo 
sive package or device need not be dismantled prior to 
decomposing the explosive. 
According to an especially preferred embodiment, 

elemental sulfur is intimately mixed together with the 
explosive, the sulfur and explosive mix are then reacted 
under a substantially oxygen-free atmosphere, prefera 
bly nitrogen, at a temperature just below the detonation 
temperature of the explosive at a pressure of about 1 to 
about 2 atmospheres and for a sufficient period of time 
to yield non-explosive reaction products. Subsequently, 
vaporized sulfur and the non-explosive reaction prod 
ucts are reacted together under a substantially oxygen 
free atmosphere, preferably nitrogen, at a temperature 
in the range of from about 500° C. to 1500° C. so as to_ 
form a chemically inert, solid composition of matter 












