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Abstract: The report discusses the main tools and methods for destroying explosives and materials. A comparison of blasting methods is 

made. The requirements for ensuring safe working conditions during the destruction of explosives and materials are considered. 
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1. Introduction 

The buildings for production and storage of explosives and 

materials are subject to numerous requirements in terms of 
construction of buildings, quantity of explosive materials, as well as 

distances from sites to neighboring buildings and facilities. These 
requirements arise from the risks and hazards, as well as from the 

damage that would occur in the event of an unwanted explosion of 
explosives and materials. [1,2,3] 

The conditions and procedures for production, marketing, 

acquisition, storage and use, scrapping and destruction of explosive 
substances, pyrotechnic devices, weapons, as well as utilization of 

weapons and ammunition are regulated by the Law on Weapons, 
Ammunition, Explosives and fireworks products (WAEFP) . 

Utilization of weapons is a process of irreversible 
transformation by dismantling, in which the respective arms are 

crumbling to the constituent its elements, which then are fit for use 
for the purpose. Disposal of ammunition is a process of irreversible 

transformation via destroying of individual constituent elements 

with the subsequent use of waste propellant, explosive substances, 
empty packaging, ferrous and non-ferrous metals. 

The report examined the main means and methods to dispose of 
explosive substances, pyrotechnic devices, weapons and 

ammunition themselves and need to respect the basic rules for 
safety in activities related to their destruction. [ 4.5 ] 

 

2. Basic ways of exploding ammunition, 

explosives, materials and pyrotechnics 
In practice these are established methods for blasting of 

WAEFP: 
-through and preparation of militants and their transportation; 
-Detonation with detonator capsule and fire-conducting cord 

(fire explosion); 
-Blasting with detonating cord; 
-Blow blasting with an electric detonator (electric blasting) 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
                                             Fig. 1  

 
-Blasting with non-electrical systems (capsule detonators 

waveguide). (figure 1) 
The training of militants is carried out at the site of the blasting. 

The boxes are made on the surface, in special booths or sheds or in 
special chambers. 

Waterproof or waterproof explosives are used to work in 
flooded conditions. 

 

2.1. Detonating with a detonator capsule and a 

fire-conducting cord (fire explosion); 

 
Detonation with detonator capsule fire cord (fire explosion) is 

allowed only in cases where no other method of detonation can be 

applied. 
The blast uses an ignition tube that can be used for underwater 

detonation. In the process of production of WAEFP it is planned to 

use a clamping device, a special rope, a detonator. This method is 
applicable for detonation of both single and mass charges. 

Sections of fire cord are prepared with length that provides 
sufficient time for the lighting of all sections and for moving the 

blastings on a safe distance or shelter without use of vehicles 

Fire blasting is prohibited: 
1. in case of blasting works in underground conditions; 

2. in case of blasting of more than one drilling charge; 

3. in case of detonation of charges covered with protective 
devices; 

4. when shooting boreholes and blasting holes; 
5. when the withdrawal of the detonator is difficult 
 

2.2. Detonation with detonating cord; 
When detonating with a detonating cord, the sections are joined 

together only in the ways specified by the manufacturer in the 

instructions for use (Fig. 2). 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 
                                              Fig. 2 

2.3 Detonation with electric detonator (electric 
detonation); 

The electric method for activating an explosive charge is 

effective for detonating a whole group of charges at a specific time. 
The use of electric blasting is carried out in an environment in 

which there are no stray currents, leakage currents and in the 
vicinity of electrical equipment, cables and other sources of 

electricity and hazardous electromagnetic radiation. There should be 
no additional safety measures such as switching off the power 

supply, measuring the level of strays and leakage currents, use of 

electric detonators with high electrical resistance, etc. (figure 3) 
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                                               Fig.3 

The initiation of the blasting net by a detonating cord may be 

performed with a detonator capsule, an electric detonator, or other 
means of detonation. 

Electrodetonators shall be detonated by means of detonating 
devices providing a direct current with a pulse force and energy not 

less than that specified for the respective type of electrodetonators 

in the standard or instruction manual. 
The main wires are connected directly to the terminals of the 

detonator without the use of additional wires. 
All electrical equipment, cables, sockets and other power supply 

wires located within the danger zone where the electric blasting 
network is installed shall be disconnected from the moment the 

militants are trained until the detonation is completed. 

3. Methods for destruction of explosives and 

materials 

The methods for destruction of explosives and materials are 

chosen depending on the type of explosive and its quantity. 
In practice there are two basic methods for destroying in bang 

substances, ammunition for weapons and pyrotechnic products, 

namely: 
-by blasting;          
-by incineration.          
By blasting to destroy explosive substances which do not have 

lost the ability to be detonated - projectiles, mines, aerial bombs, 
martial parts for missiles, front parts of reactive grenades and fuses, 

lighters, capsules, electric detonators, and other means for blasting 

explosive substances. 
Through combustion is destroyed explosive substances lost their 

ability to detonate - propellant, pyrotechnic means and 
compositions and munitions for weapons with a caliber up to 15 

mm. 

The method of disposal of explosives and materials must 

comply with the most appropriate method specified in the 
instructions for use. The destruction of explosive materials must be 

carried out in compliance with the requirements for explosion and 
fire safety and environmental protection. 

For the destruction of explosives and materials, a site shall be 

established, which shall be provided at a safe distance, but not less 

than 1000 m from settlements, industrial and construction sites or 
warehouses for explosives. The site and 10 m around it are cleared 

of combustible materials so that there is no danger of subsequent 
fire. 

 
 

3.1. Destruction by blasting 

Blasting destroys capsule detonators, electric detonators, 
detonating cord delay devices and other means of detonation, firing 

explosive devices, explosives and detonating cords that have not 

lost their detonation properties, as well as exuded nitroester 
explosives. (figure 4) 

Explosives are detonated by electric detonators or non-electrical 
systems and with the help of munitions of suitable explosives. 

When detonation minutes capability of destroying explosive 
materials is reduced, they detonate in the pits, as they are placed 

directly on the explosive material and the pits are backfilled with 

sand or soil. In the same way, the detonator cord delay devices, 
detonators and explosive devices are destroyed. 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
                                               Fig.4 

 

3.2. Destruction by incineration 

The destruction of explosives is necessary to comply with the 

weather, it is not appropriate burning explosives in rain, wind, fog 
and reduced visibility. 

Combustion destroys fire-conducting cords, cartridges for group 
or single ignition of fire-conducting cords, explosives, which have 

lost their detonation properties, waveguides, gunpowder, 
pyrotechnic compositions and products thereof. 

It is not appropriate to destroy detonators, electric detonators, 

detonator cord delay devices and other detonators by burning 
capsules. 

Explosives, blasting cords, ammoonitions for block or a single 
ignition of the safety fuses and pyrotechnics are burned separately 

on fires of combustible materials. The explosive cartridges are 
spread on the stake in a row so that they do not touch. (figure 5) 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
                                          Fig. 5 
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4. Safety when using explosives and detonation 
operations 

Explosives, according to the degree of danger are divided into 
five groups: 

First group - Explosives with nitroesters content over 15% / 

dynamite /, hexogen, tetryl, nitropenta, octagen. When working 
with explosives from this group, activities with frozen and exuded 

explosives are not allowed. 
Second group - Ammonium nitrate explosives, TNT, mixtures 

of TNT with nitro compounds, explosives with nitroesters content 
up to 15%, phlegmatized hexogen, detonating cord and others. 

Third group - gunpowder, pyrotechnic compositions, fire-
conducting cord and means for its ignition. 

Fourth group - blasting cap, retardants for detonating cord and 

other means of blasting. 
Fifth group - explosives, piercing hail products. 
Only specially trained people are involved in the production and 

use of explosives and materials. Persons who come into contact 

with the listed substances must study the safety measures and take 
action in accordance with the given commands. [ 6, 7, 8] 

Commands include: 
-preparation (the substance is preparing for ignition); 
-fire (ignition pipe ignites); 
-distance; 
-feedback (this signal is given after the explosives and charges 

have been detonated or neutralized). 
Explosives with different hazard groups are stored and 

transported separately. [ 9, 10, 11 ] The joint transportation/transfer 
/of explosives is allowed in compliance with the following 

requirements: 
a / the means of detonation shall be placed in the front of the 

vehicle in special tightly closing boxes; 
b / the packages with the explosives are separated from the 

boxes with the means for detonation in a way, excluding their 

contact; 
c / the packages with explosive materials shall be fastened in 

such a way as to prevent shocks and friction during their 
transportation. 

Each batch of explosives is accompanied by instructions for 

use, which contain data on the class, hazard group, conditions of 
use, warranty period, rules for safe operation during storage, use 

and destruction. [ 12 ] 
The explosives should be used, stored and destroyed at respects 

than the requirements specified in the instruction manual. 
Explosives are not allowed to be thrown, dragged, overturned, 

hit or rubbed. 

5. Conclusions 
In order to ensure the safety of people, facilities and buildings, 

it is necessary to know the means and methods of destruction of 
explosives and materials. The main issue related to the exploitation 

of explosives and materials is not only their production process, but 

also the process of their destruction. 
To reduce the risk of an unwanted explosion during the 

operation of explosives, it is necessary to strictly follow the 
manufacturer's instructions, as well as the destruction to be carried 

out by qualified personnel who are trained for this activity.  

 
The results are aimed at the implementation of Work Package 2 

"Intelligent Security Systems" of the project BG05M2OP001-1.002-

0006 "Construction and development of a Center of Competence" 
Quantum Communication, Intelligent Security Systems and Risk 

Management (Quasar) ", which received funding from the European 

Regional Development Fund through the Operational Program 
"Science and Education for Smart Growth" 2014-2020. 
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