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Scheme 1 Representative examples of known primary explosives
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FEF 1 P ER T NH,[Co" (NT), (H,0),].
(NH,),[Ni"(NT),(H,0),].(NH,), [ Fe"(NT), (H,0), ],
(NH,),[Cu" (NT), (H,0),].Na[Co" (NT), (H,0), ],
Na, [Ni"(NT), (H,0),] .Na, [ Fe"(NT), (H,0),].
Na,[Cu" (NT), (H,0), ] /\F it & %1 5 & & AL B A
S Y R A B PR R X L, A e AT Y R =X A3 i an
1:[24’27]:

[Co"(H,0),]1(ClO,), +3NH,NT — NH,[Co" (NT),(H,0),] +2NH,CIO, +3H,0
[Ni"(H,0),1(NO,), +4NH,NT — (NH,),[Ni" (NT),(H,0),] +2NH,NO, +4H,0

[Fe" (H,0) ]Cl, +4NH,NT — (NH,),[Fe" (NT),(H,0),] +2NH,Cl + (x-2)H,0 (x=4 or 6)
[Cu"(H,0),]1(NO,), +4NH,NT — (NH,),[Cu" (NT),(H,0),] +2NH,NO, +4H,0

[Co" (H,0),]1(ClO,), +3NaNT — Na[Co" (NT),(H,0),] +2NaClO, +3H,0
[Ni"(H,0),](NO;), +4NaNT — Na,[Ni" (NT),(H,0),] +2NaNO, +4H,0

[Fe" (H,0) ]Cl, +4NaNT — Na,[Fe" (NT),(H,0),] +2NaCl + (x-2)H,O (x =4 or 6)

[Cu" (H,0),]1(NO,), +4NaNT — Na,[Cu" (NT),(H,0),] +2NaNO, +4H,0

R ZAHEE I B T O R Y A R BE X B
Table 1
paring with LA and LS'

24,27

Physical property, sensitivity, and explosive performance of complexes based on 5-nitrotetrazolato-N* hierarchies com-

complexes p/ g-cm™? D/ km - s~ spark /) friction / kg impact /cm T,(DSC)/C
NH,[Co" (NT),(H,0),] 2.04 6.74" >0.36 0.8 22 270
(NH,),[Ni" (NT),(H,0),] 2.44 7.02" >0.36 1.5 18 270
(NH,),[Fe" (NT),(H,0),] 2.18 7.14" >0.36 2.8 25 255
(NH,),[Cu" (NT),(H,0),] 1.94 7.39" >0.36 0.6 23 265
Na[ Co! (NT), (H,0),] - - >0.36 <0.5 - 264
Na, [Ni" (NT),(H,0),] - - >0.36 <0.5 - 265
Na,[Fe" (NT),(H,0),] 2.2 - >0.36 0.02 - 250
Na,[Cu (NT), (H,0),] 2.1 - >0.36 0.04 - 259
Pb(N;), 4.80 5.50% 0.0047 0.01 9.6 315
[ Pb(styphnate) ] - H,O 3.02 5.20% 0.0002 0.04 14 282

Note: 1) detonation velocity with p =1.64 g - cm ~3. 2) detonation velocity with p =3.80 g - cm ~3. 3) detonation velocity with p =2.9 g - cm ~3.
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Scheme 6  Structures of some primary explosives based on

5-nitrotetrazolato-N?-ferrate hierarchies
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Table 2 Physical property, sensitivity, and explosive per-
formance of primary explosives based on 5-nitrotetrazolato-N’-
ferrate hierarchies'*® >/

complexes ;;g s s/pj)ark f/rfi%ction i/rzsqact ZPDSC)/OC
NH4[Fe"(NT)3(HZO)3] 2.10£0.02 >0.36 4200 15 261

Na[ Fell (NT), (H,0), ] 2.15+0.03 >0.36 36 14 255
(NH4)2[F6H(NT)4(HZO)2] 2.20 £0.03 >0.36 2800 12 255
Na,[Fe'(NT), (H,0),]  2.25+0.03 >0.36 20 12 250
(NH,);[Fe"(NT), (H,0)] 2.3420.02 >0.36 1300 10 253
(Na4)3[FeH(NT)5(HZO)} 2.38£0.03  >0.36 17 8 252

(NH, )4[Fe"(NT)6J 2.45+0.02 >0.36 800 8 252
NaA[FeH(NT)(,] 2.47 £0.03 >0.36 12 6 250

4 FHEMMIEE(CuNT)

fit§ & pu Mk ¥ 4 ( Copper ( 1 ) nitrotetrazolate,
CuNT) J& Fronabarger %5°°1 2008 4F A #f 3 1 57 % A
HE DU WA AR 25 0 o D A A P A A
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Scheme 7 Two kinds of isomers for CuNT
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%07 5 B A CuNT B R S 4 i iR &
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CuNT 1y #4443 fift 1 B 3 T 300 °C, #4225 1k R
U, John 27 gy BIFSE s CuNT 52 RALE A PERER
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PR IE LG R BESR AT ) T M2 F R K2
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Table 3  Sensitivity Testing for CuNT comparing with Lead
azide (LA)
items CuNT Lead azide(LA)

Friction Sensitivity Testing Low Fire Level: 10 g
(small Julius Peters BAM tester) No Fire Level: 0 g

Low Fire Level; 10 g
No Fire Level: 0 g

Impact Sensitivity Testing

(Ball Drop Instrument) (0.010 £0.010) J

(0.050 £0.004) |

Strong Confinement
/Dent Block Testing

Avg. Dent; 0.037 m Avg.Dent: 0.033 m
Avg. Fuction Time: 46 ps Avg.Fuction Time: 45 ps
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Recent Progress in Green Tetrazoles Primary Explosives

ZHANG Guang-quan
(Institute of Chemical Mterials, CAEP, Mianyang 621900, China )

Abstract. Long term use of lead azide and lead styphnate as primary explosives has resulted in lead contamination. Substantial
synthetic efforts have long been focused on search for greener primary explosives. Some series of tetrazoles which could be used as
primary explosives are reviewed,and their properties are described. Copper( I ) nitrotetrazolate and some series of 5-nitrotetrazo-
lato-N?-ferrate hierarchies which do not pose health risks to mankind and cause much less pollution to the environment are
interesting, and they might be suitable to replace lead primary explosives.

Key words: organic chemistry; primary; nitrotetrazole; 5,5'-hydrazodi-1H-tetrazole; complex
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