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!BOUT฀ SEVENTY฀ YEARS฀ AGO�฀ FOR฀ AVERAGE฀ CHEMIST฀ EXPLOSIVES฀ WERE฀
ASSOCIATED฀WITH฀NITRO
COMPOUNDS฀OR฀NITRATES฀OF฀ALCOHOLS฀CALLED฀NITRO

ESTERS�฀%XPLOSIVE฀INDIVIDUALS฀LIKE฀AZIDES฀OR฀FULMINATES฀WERE฀NOT฀INTER

CHANGEABLY฀CALLED฀EXPLOSIVES�฀BUT฀WERE฀TREATED฀LIKE฀EXPLOSIVE฀MATERIALS฀
AND฀USED฀LIKE฀PRIMARY฀EXPLOSIVES฀IN฀DETONATING฀OR฀IGNITING฀CUPS฀;�=�฀

4HE฀POTENTIAL฀POSSIBILITY฀OF฀USAGE฀OF฀COMPLEXES฀AS฀A฀MODERN฀EXPLO

SIVES฀WAS฀NOTICED฀AND฀DEVELOPED฀ABOUT฀SIXTY฀YEARS฀AGO�

/BTAINED฀THEN�฀FIRST฀FAR
REACHING฀EXPLOSIVES฀WITH฀STRUCTURE฀OF฀TRAN

SITION฀METAL฀COMPLEXES฀WERE฀CHARACTERIZED฀BY฀TOO฀LARGE฀SENSIBILITY฀TO฀
MECHANICAL฀STIMULI฀AND฀THESE฀WORKS฀WERE฀STOPPED฀;�=�

$EVELOPMENT฀OF฀WORKS฀AT฀THIS฀KIND฀OF฀COMPOUNDS฀WAS฀OBSERVED฀IN฀
THE฀EIGHTIES฀OF฀THE฀TWENTIETH฀CENTURY�฀WHEN฀PEOPLE฀STARTED฀TO฀SEARCH฀
FOR฀NEW�฀LOW฀SENSITIVE฀PRIMARY฀EXPLOSIVES฀NOT฀INCLUDING฀TOXIC฀ELEMENTS�฀
LIKE฀MERCURY฀OR฀LEAD฀;�=�

2ESEARCHES฀ LEAD฀TO฀THE฀FIRST฀CONCLUSION�฀THAT฀THE฀BEST฀DETONATION฀
CHARACTERISTICS฀HAVE฀COMPLEXES฀OF฀METALS฀LIKE�฀SILVER�฀CADMIUM�฀COBALT�฀
COPPER�฀CHROMIUM�฀NICKEL฀AND฀ZINC�฀WHICH฀HAVE฀IN฀THEIR฀OWN฀STRUCTURE฀
OXIDIZING฀ANION฀LIKE�฀.�./�	
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�฀WITH฀LIGANDS฀REACH฀IN฀NITROGEN�
/NE฀ OF฀ THE฀ FIRST฀ REPRESENTATIVE฀ OF฀ THIS฀ KIND฀ OF฀ COMPOUNDS฀ WAS฀


BIS
��
NITROTETRAZOLATO
 	TETRAMINECOBALT�)))	฀ PERCHLORATE�฀ CALLED฀
".#0฀�&IG�฀��	�

4HIS฀COMPOUND�฀LIKE฀ALL฀PRIMARY฀EXPLOSIVES�฀HAS฀SHORT฀TIME฀TRANSI

TION฀FROM฀BURNING฀TO฀DETONATION�฀THANKS฀TO฀THIS฀IT฀CAN฀BE฀APPLIED฀AS฀A฀
PRIMARY฀CHARGE฀IN฀A฀DETONATION฀CUP�

)TS฀DETONATION฀CHARACTERISTICS�฀FOR฀EXAMPLE�฀ITS฀DETONATION฀VELOCITY฀
�CARRY฀OUT฀����฀M�S฀DO฀PRESSING฀DENSITY฀����฀G�CM�	฀ALLOWS฀TO฀APPLY฀THIS฀
COMPOUND฀AS฀A฀SECONDARY฀EXPLOSIVE฀;�=�฀

3IMPLER฀REPRESENTATIVE฀OF฀COMPLEX฀PRIMARY฀EXPLOSIVES฀TURNED฀OUT฀
TO฀BE฀TRIS�HYDRAZINE	NICKEL�))	฀NITRATE�6	฀�.(.	�฀DESCRIBED฀IN฀ARTICLE฀;�=฀
OR฀ITS฀ANALOGUE฀INCLUDING฀COBALT฀AS฀A฀CENTRAL฀ATOM฀�#O(.	฀�&IG�฀��	�

-ENTIONED฀COMPOUNDS฀DID฀NOT฀FIND฀BROAD฀APPLICATION฀IN฀THE฀BRANCH฀
OF฀DETONATION฀CUPS฀AND฀DETONATORS�฀DUE฀TO฀RELATIVELY฀ LOW฀DETONATION฀
PARAMETERS�฀WHAT฀DETERMINED฀THE฀USE฀OF฀THEIR฀LARGE฀AMOUNTS�

#RUCIAL฀ PARAMETER฀ OF฀ COORDINATION฀ EXPLOSIVES฀ TURNED฀ OUT฀ TO฀ BE฀
THEIR฀SENSITIVITY฀TO฀THE฀LASER฀LIGHT�฀2USSIAN฀SCIENTISTS฀STARTED฀WORKS฀ON฀
THE฀SERIES฀OF฀COMPOUNDS฀HAVING฀THE฀STRUCTURE฀OF฀PERCHLORIC฀COMPLEXES฀

OF฀METALS฀WITH฀TETRAZOL฀DERIVATIVES�
/BTAINED฀COMPOUNDS�฀DETONATED�฀WHEN฀INITIATED฀BY฀THE฀LASER฀LIGHT฀

AT฀WAVE฀LENGTH฀���฀NM฀AND฀ENERGY฀���฀M*฀;�=�
#UDZI�O฀AND฀3ZMIGIELSKI฀;�=฀FROM฀-ILITARY฀5NIVERSITY฀OF฀4ECHNOLOGY฀

STUDIED฀ABILITY฀TO฀DETONATION฀PROCESS�฀UNDER฀THE฀INFLUENCE฀OF฀LASER฀LIGHT฀
AT฀WAVE฀LENGTH฀����฀ M฀AND฀ENERGY฀DENSITY฀ON฀THE฀LEVEL฀OF฀��฀M*�CM��฀
OF฀PERCHLORIC฀COMPLEXES฀OF฀NICKEL�฀ SILVER฀AND฀COPPER฀CONTAINING฀AS฀A฀
LIGAND฀�
AMINO
���	
HYDRAZINE
�����
TRIAZOLE฀�(!4	�

2ESEARCHES฀ SHOWED�฀ THAT฀ OBTAINED฀ COMPOUNDS฀ PRESENTED฀ RELA

TIVELY฀ LOW฀SENSITIVITY฀ TO฀MECHANICAL฀STIMULI�฀ SUCH฀AS฀ FRICTION฀��
��฀.	฀
AND฀WERE฀ABLE฀TO฀INITIATE฀CRYSTAL฀OF฀PENTRITE฀

#OMPLEXES฀OF฀TRANSITION฀METALS฀INITIATED฀BY฀LASER฀LIGHT฀CAN฀BE฀AP

PLIED฀AS฀AN฀IGNITING฀MATERIALS�฀AS฀WELL฀AS฀IN฀ELECTRICAL฀DETONATORS฀AND฀ALSO฀
IN฀THE฀ARTILLERY฀TUBE฀OF฀THE฀AMMO฀OR฀ROCKET฀ENGINES�

-IXTURE฀ OF฀ BIS����
ETHYLENODIAMINE	COPPER�))	฀ PERCHLORATE฀ WITH฀
POLYMER฀BINDER�฀SUCH฀AS฀POLYBUTADIENE฀TERMINATED฀BY฀HYDROXYL฀GROUPS฀
OR฀POPULAR฀HIGH
ENERGETIC฀POLIMER฀'!0฀�POLY�GLYCIDYL฀AZIDE		฀BURNS\฀
ILLUMINATED฀ BY฀ LASER฀ IMPULSE฀ WITH฀ LENGTH฀ ���฀ NM฀ AND฀ POWER฀ ���฀ 7฀
;��฀�=�

4HIS฀ COMPOUND฀ SHOWS฀ RELATIVELY฀ HIGH฀ DETONATION฀ PARAMETERS�฀
WHICH฀WERE฀DESCRIBED฀IN฀ARTICLE฀;��=฀AND฀ARE฀CHARACTERIZED฀BY฀RELATIVE฀
ABILITY฀TO฀PERFORM฀WORK฀IN฀THE฀UNDERWATER฀DETONATION฀TEST฀AT฀THE฀LEVEL฀
OF฀���฀�฀OF฀TROTYL฀�4.4	฀VALUE฀AND฀ABOUT฀��฀�฀OF฀PENTRITE฀�0%4.	�฀
HEXOGEN฀�2$8	฀AND฀OCTOGEN฀�(-8	฀VALUES�

3IMILAR฀PARAMETERS฀SHOW฀OTHER฀ANALOGUE฀NITRATE฀AND฀PERCHLORATE฀
CHELATING฀ COMPLEXES฀ OF฀ HYDRAZINE฀ �.�(�	฀ AND฀ ���
ETHYLENODIAMINE฀
�%.	฀WITH฀SUCH฀METALS฀LIKE�฀COPPER�฀COBALT�฀NICKEL�฀MERCURY�฀CADMIUM�฀
CHROMIUM฀AND฀ZINC�

4HE฀NEWEST฀TREND฀IN฀THE฀BRANCH฀OF฀DETONATION฀CUPS฀AND฀DETONATORS฀
IS฀THE฀CONCEPTION฀CALLED฀.0$฀OR฀.0%$�฀IT฀IS฀.ON฀0RIMARY฀%XPLOSIVE฀
$ETONATOR฀s฀DETONATOR฀WITHOUT฀PRIMARY฀EXPLOSIVE�฀#LASSICAL฀DETONA

TION฀CUP฀IS฀COMPOSED฀OF฀TWO
PART฀FILLING�฀PRIMARY฀EXPLOSIVE฀ON฀THE฀TOP฀
s฀COMMONLY฀LEAD฀AZIDE�฀AND฀THE฀LAYER฀OF฀PRESSED฀SECONDARY฀EXPLOSIVE฀
ON฀THE฀BOTTOM฀OF฀A฀CUP�

.0%$฀CONCEPTION฀ASSUMES฀ELIMINATION฀OF฀PRIMARY฀EXPLOSIVE฀CHARGE฀
AND฀ ITS฀ REPLACEMENT฀BY฀PYROTECHNIC฀MIXTURE฀ABLE฀ TO฀DETONATION฀AND฀฀
IGNITION฀OF฀PENTRITE฀TO฀DETONATION�฀OR฀TOTAL฀FILLING฀OF฀CUP฀WITH฀MIXTURE฀
OF฀COMPOUNDS฀OR฀COMPOUND฀ABLE฀TO฀DETONATION�฀BUT฀WITH฀A฀HIGH฀USAGE฀
SAFETY฀s฀LOW฀SENSITIVITY฀TO฀FRICTION�฀IMPACT฀AND฀ELECTROSTATIC฀SPARK�

#ONCEPTION฀OF฀THIS฀TYPE฀OF฀DETONATORS฀PRESENTED฀.)42/฀./"%,฀
COMPANY฀IN฀THE฀PATENT฀DESCRIPTION฀;��=�

4RANSITION฀METALS฀ COORDINATION฀COMPOUNDS฀WITH฀ LIGANDS฀ REACH฀ IN฀
NITROGEN฀ ARE฀OFTEN฀ CHARACTERIZED฀BY฀ THE฀ ABILITY฀ TO฀ SHORT฀ TIME฀ TRANSI

TION฀ FROM฀ BURNING฀ TO฀ DETONATION฀ AND฀ LOW฀ SENSITIVITY฀ FOR฀ MECHANICAL฀

Coordination explosives

*ANUSZ฀"%�:/73+)�฀!NDRZEJ฀7/*%7°$+!฀s฀ ฀ &ACULTY฀ OF฀#HEMISTRY�฀3ILESIAN฀5NIVERSITY฀ OF฀
4ECHNOLOGY�฀'LIWICE�฀-ARCIN฀2/-!./73+)฀s฀)NSTITUTE฀OF฀(EAVY฀/RGANIC฀3YNTHESIS฀n"LACHOWNIAo�฀
+ÇDZIERZYN
+O|LE

0LEASE฀CITED฀AS�฀#(%-)+฀�����฀ ฀��฀��
��฀

&IG�฀��฀3TRUCTURE฀OF฀BIS����
ETYLENODIAMINE	COPPER�))	฀CHLORATE�6))	�

&IG�฀��฀3TRUCTURE฀OF฀".#0

&IG�฀��฀3TRUCTURES฀OF฀.(.฀AND฀#O(.�
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OR฀ELECTROSTATIC฀STIMULI�฀)T฀CAN฀HAVE฀EFFECTS฀IN฀THE฀DEVELOPMENT฀OF฀THE฀
CONCEPTION฀OF฀DETONATORS฀.0%$฀WITH฀THIS฀TYPE฀OF฀COORDINATION฀COM

POUNDS฀FILLING�

$ESIGNING฀OF฀EXPLOSIVES฀IGNITED฀BY฀LASER฀LIGHT�฀CAN฀CONTRIBUTE฀IN฀THE฀
INTRODUCTION฀TO฀THE฀WORLD฀MARKET฀OF฀SAFE฀DETONATORS฀AND฀DETONATION฀
CUPS�฀SIGNIFICANTLY฀IMPROVING฀STANDARDS฀OF฀WORK�฀AS฀WELL฀AS฀DECREASING฀
ABILITY฀OF฀ILLEGALLY฀ACQUIRED฀AGENTS฀FOR฀TERRORIST฀ATTACK฀APPLICATION�
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