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[ABSTRACT] Traditional primers such as lead azide and lead stefanate have great pollution to the environment due to
their heavy metals, and their application is greatly limited. Green primer is a kind of primer that does not contain lead,
mercury and other heavy metals. It has certain stability and explosive performance. It is one of the hot topics in the field of
pyrotechnics research. In this paper, the research progress of green primary explosive in recent years is briefly reviewed
from the perspectives of its formulation, performance and application. The development direction and trend of green primary
explosive research are clarified. Several important directions for future research were pointed out. It needs to explore new
synthetic routes and optimize its technological conditions, realize safe, large-scale and stable preparation of green primary
explosive, further establish and perfect the norms and standards for theoretical design, performance evaluation, demonstra-
tion and verification of green primary explosive. It is needed to continue to develop the basic research on design, synthesis
and application of new green high-energy primary explosive, further improve the comprehensive performance of primary ex-
plosive and realize its application in initiating explosive device as soon as possible. Design and selection of suitable ligands
and metal ions and the control of reaction conditions are of great significance to the systematic study of the structure and
properties of high nitrogen heterocyclic coordination compound green primary explosive.
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Tab. 1

Performance comparison of nitrotetrazole anionic complexes

[8,25]

Ay %“TE/1 %%E‘%{EI/ RAKREE,  PEEIREE, whilREE, SRR/
(geem™)  (km-s7) J kg cm C
NH, [ Co™ (NT), (H,0),] 2.04 6.74° >0.36 0.80 22.0 270
(NH,),[Ni" (NT), (H,0),] 2.44 7.02¢ >0.36 1.50 18.0 270
(NH,),[Fe" (NT), (H,0),] 2.18 7.14° >0.36 2.80 25.0 255
(NH,),[Cu" (NT),(H,0),] 1.94 7.39° >0.36 0.60 23.0 265
Na[ Co" (NT),(H,0), ] >0.36 <0.50 264
Na, [ Ni" (NT), (H,0),] >0.36 <0.50 265
Na,[Fe" (NT), (H,0),] 2.20 >0.36 0.02 250
Na, [ Cu™ (NT), (H,0),] 2.10 >0.36 0.04 259
Pb(N,), 4.80 5.50" 0.0047 0.01 9.6 315
[ Pb(styphnate) ] « H,0 3.02 5.20°¢ 0.0002 0.04 14.0 282
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Tab.2  The main properties of 5-nitrotetrazole alkali metal salts'**

A JE h Ek?ﬁi/ E‘E%‘?EIE/ 5 “’(j/j)/ ?xii@f/ ﬁﬁ’ijii'lfﬁ“ / (g%i{})
CH,N,O,Li 25 324 W3 40.0 -9.1 270(5 °C/min) 2.45 +0.02
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CN,0,Cs 10 <5 3R 28.4 -6.5 194(5 °C/min) 252
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Tab.3  Performances comparison of green primers and traditional primers

[8,29-32,34,38]

- WIE AN RO MR R ) RREE
(g+cem™) (km-s™) C cm J kg
(NH,),[Cu" (NT),(H,0),] 1.94 7.39 265 23.0 >0.360 0 0. 600
(NH,), [Ni"(NT)4(H20)2J 2.44 7.02 270 18.0 >0.360 0 1.500
(NH, ), [Fe" (NT), (H,0), ] 2.18 7.14 255 25.0 >0.360 0 2.800
NH, [ Co" (NT), (H,0),] 2.04 6.74 270 22.0 >0.360 0 0.800
Na, [ Fe! (NT), (H,0), ] 2.20 250 >0.360 0 0.020
Na, Cu" (NT), (H,0), ] 2.10 259 >0.360 0 0.040
NH, [Fe" (NT),(H,0),] 2.10 261 15.0 >0.360 0 4.200
Na[Fe"(NT)3(HZO)3] 2.15 255 14.0 >0.360 0 0.036
(NH,),[ Fe" (NT),(H,0) ] 2.34 253 10.0 >0.360 0 1.300
Na, [Fe" (NT)(H,0) ] 2.38 252 8.0 >0.360 0 0.017
(NH4)4[FGH(NT)5] 2.45 252 8.0 >0.360 0 0. 800
Na, [Fe! (NT), ] 2.47 250 6.0 >0.360 0 0.012
[Cu" (DAT),(H,0)](ClO,), 1.98 224 5.0 0.068 8 0.015
[Cu" (DAT)(NO,) ] NO, 2.08 228 5.0 3.1250 2.000
[Fe" (DAT),] (ClO,), 2.03 194 5.0 0.037 5 <0.010
[Cu" (DAT),] (Cl0O,), 2.14 232 5.0 0.031 3 <0.010
BTF 1.90 8.61 11.0
CuNT 324 14.4 5.390 0
DDNP 1.76 7.29 142
LA 4.80 5.50 315 9.6 0.004 7 0.010
LTNR 3.02 5.20 282 14.0 0.000 2 0.040

TRk R 5 5 R 2 2 R 4
I ELSCACHR A3 I W398 502 B AR W B, 76
PRV T E— KRR 4 S e
fRerg I

3 ZitERE

VAR, Bl B A AR M 2 H AR AW &
IR [0 %A mhe B T SR IR T 1 &
J'& . LA DU wknE AT A R AR 1 S Ak
igitgh S KB R N—N il C—N & B4 % &
SERE RS PR BT AR PR R ) TE A U A
FAERKI =S R, AR E 2 N,
XIS TCTE Yy AR S B e (ol Mg 25 1l B T
FEIHT S MR ARk G i R 2 R R ), H
I, SR R 2 O 58 B U T — 5 B (B4
R 2 W 77 A RER 5T 5 AR SR R TR

DB REZHEMPRE L, TEE S,
MELL SIS AL Tl 2877, IRk, BHRIF 5110 %5
PREF G LB IR T4, w6

LY, B e A AR WA 3 AR, S B AR (A
22 A UL RE L A

2) N T AET S Rk 24 1 RE A, 1t —
AT (g @R 2 BIe BT MEREITAG TR
k2 5 T R AR I
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