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Table 1 The comparison of the mechanical sensitivity of BNCP with other primary explosives
sample BNCP cp LA(lead azide) PETN RDX tetryl
characteristic height H;, /cm 17.0(0.12) 20.9(0.12) 4.0 12.0 24.0 38.0

Note: testing condition: 2.5 kg drop hammer,sample quantity: 35 mg.
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Fig.3 Constitutional formulas of Ni/Cu/Zn homologous compounds of BNCP
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Table 2  The properties comparison between BNCP and three homologous compounds
properties BNCP BNNiP MNCuP MNZnP
apparent density/g - cm ™ 0.3-0.6 0.54 0.65 0.85
decomposing temperature/°C 268 278 260 120
impact sensitivity H;,% /cm 32 30 30 36
friction sensitivity'’ /kg 3 3 4.8 14
Note: 1) BAM test.
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Table 3 The comparison of the main properties of four primary explosives

. . density decomposing impact friction static
primary explosives /g-cm™? temperature/°C (DSC) sensitivity') /cm sensitivity? /g sensitivity® /)
[Cu' (DAT);(H,0)](ClO,), 1.98 224 5 15 0.06875
[Cu' (DAT);(NO;) INO, 2.08 228 10 2.0 3.125
[Fe (DAT),](ClO,), 2.03 194 5 <10 0.0375
[cu (DAT),](ClO,), 2.14 232 5 <10 0.03125

Note: 1) 12 type impact instrument; 2) mini BAM test; 3) ABL static discharge.
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Table 4 Properties of 5-NT ferrous iron ammonium salts coordination complexes

property NH, [ Fe'NT, ] (NH,), [Fe'NT, ] (NH, ), [Fe'NT, ] (NH, ), [Fe''"NT, ]
density/g - cm ~? 2.10 2.2 2.34 2.45
decomposing peak'’ /°C 261 255 253 252
static sensitivity/J >0.36 >0.36 >0.36 >0.36
friction sensitivity /kg 4.2 2.8 1.3 0.8
impact sensitivity/cm 15 12 10 8

Note: 1) Heating rate is 5 °C - min ~' by DSC.

5 5-NT Ik HER R 50 B AL AL & 90 vk R 202

Table 5 Properties of 5-NT ferrous iron sodium salts coordination complexes
performance Na[ FeNT, ] (Na),[FeNT, ] (Na),[Fe'NT, ] (Na),[Fe'NT, ]
density/g - cm ™? 2.15 2.25 2.38 2.47
decomposing peak'’ /°C 255 250 252 250
static sensitivity/J >0.36 >0.36 >0.36 >0.36
friction sensitivity /kg 0.036 0.020 0.017 0.012
impact sensitivity/cm 14 12 8 6

Note: 1) Heating rate is 5 °C - min ™" by DSC.
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Fig.7 Constitutional formulas of 5-NT Cu/Co/Ni coordination complexes
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Fig.8 Crystal textures of cupric and ferrous salts
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F6 5-NT | B Bk R 9B i 7R R 2 v e 1
Table 6 Properties of 5-NT Cu/Co/Ni coordination complexes

complex decomposing0 impe?c't' fricti.o.n. stati? . density R deton'ate |
temperature/°C (DSC) sensitivity /cm sensitivity /g sensitivity/} /g - cm ™ velocity/km - s

(NH,),[Fe" (NT),(H,0),] 255 25 2800 >0.36 2.2 7.7

(Na),[Fe" (NT),(H,0),] 250 12 20 >0.36 2.2 -

(NH,),[Cu" (NT),(H,0),] 265 23 600 >0.36 2.0 7.4

(Na),[Cu" (NT),(H,0),] 259 12 40 >0.36 2.1 -

NH,[Col (NT),(H,0),] 270 22 800 >0.36 2.0 6.7

(NH,),[Ni"(NT),(H,0),] 270 18 1500 >0.36 2.4 7.0

Na[Co! (NT),(H,0),] 264 < <500 >0.36

(Na),[Ni" (NT), (H,0),] 265 < <500 >0.36

LA(lead azid) 315 10 6 0.0047 4.8 5.5

LS(lead styphnate) 282 14 40 0.0002 3.0 5.2

Note: The impact sensitivity and friction sensitivity of PETN is 14 cm and 5800 g, respectively.

Al-blasting cap before detonation

after detonation of 25 mg NH,FeNT
B9 4 ER 5 BRI G W  H

Fig.9 Using test of cupric and ferrous salts
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after detonation of 25 mg NH4CuNT
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Table 7 The properties of DTA coordination complexes

J#%; <80 NAERHUE; <10 N A5RIHUR.

Hie 7 AT L, 3X 2 fl DTA 251k & W Ao 1 o7 8
IR AR TR AR 2 I B O HAR T SRR T2 Y
B T LUIAE g v e R AR 2

-1

complex impact sensitivity /) friction sensitivity/N detonate pressure/GPa detonate velocity/m - s
1,5-diaminotetrazole nitrate 9 192 33.3 8774
1,5-diaminotetrazole perchlorate 7 60 32.3 8383
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Development of a New-generation Primary Explosives Designing and Synthesis

SHENG Di-lun, ZHU Ya-hong, PU Yan-li

( Shaanxi Applied Physics and Chemistry Research Institute, Xi'an 700061, China)

Abstract: Nitrogen-rich heterocycle compounds are new generation primary explosives. They have excellent initiating and firing
properties and enviroment friendship. The research key point is to design and synthesize the intermediates or ligands of nitrogen-rich
heterocycle, nitrogen-rich heterocycle ligand complex compounds as well as their salt forms. The ligands of the new generation primaries
are 5-nitrotetrazole (5-NT),5-hydrazinotetrazole (5-HT),1,5-diaminotetrazole (1,5-DAT) and triazoles. They all have the similar
performances such as aromaticity, high heat of formation and high nitrogen content (61% ~85% ) which could be designed to high-
energy insensitiveness primary explosives as complex cation,complexs anion and salts forms. Tetraammine bis(5-nitrotetrazolato) cobalt
(I) perchlorate (BNCP) is already used in laser and semi-conductor bridge(SCB) detonators. Homologous compounds of BNCP (5-NT
ligand based Ni/Cu/Zn) ,DAT ligand based Cu/Fe/Co/Ni complex cation and 5-NT ligand based ferrous/Cu/Co/Ni complex anion,
hydrazinotetrazole or hydrazinotrizole ligand based Hg/Cu/Co/Ni/Cd and DTA ligand nitrate/perchlorate are widely researched. The
typical primary explosives are [ Cu"(DAT),(NO,) INO,, (NH,),[Fe"(NT),(H,0),], (NH,),[Cu"(NT),(H,0),].

Key words: organic chemistry; energy-rich heterocycle compound; coordination complexe; primary explosive; design; synthesis
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