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a. NaNT adding in CuCl solvent

b. CuCl adding in NaT solvent
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Fig.1 Micrographs of CuNT in different feeding order ( x500)
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c. 100 C

B2 A e] B b A5 ) B 7 AR BB P R (< 500)
Fig.2 Micrographs of CuNT yield at different temperature( x500)

R AR SN ] 7 4 7

Table 1  Yields of product with different reaction times
reaction time/h yield/%
0.5 77
1.0 81
2.0 66

At M 20104 %18 % #H 64 (654-659)
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Table 2  Yields of product with different reaction concentration

NaNT reaction concentration/% yield/%
2.5 74
5.0 81
10.0 86
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Fig.3 Digital micrograph of CuNT( x500)
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Fig.4 Particle size distribution curve of CuNT
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Table 3 Comparison of hygroscopy of CuNT with other com-

mon primary explosives

sample hygroscopy/%
CuNT 0.07
MNT 0.01
CMC-LA 0.35
Dextrin LA 0.42
3.4 DSC 4t

AW TSR 8 [ it Gt 2> 7] DSC204F1 I3, +E
fhiE0.100 ~0.200 mg, FFE# 2 10 °C - min ™' %
Jie, 3O AU, T A 5 25 Y g 7 B 9 DSC
LA 5 FR o dE 5 AT, CuNT A gk i 4 fif
A2 — ARG R, TR AR AE 324 CCHfIE H
B R TR BB 93 gk BN, TR IR B AR O ik 0 S R
AR P00 o3 e i JEE 291 °C i 324 °C,

CuNT KA CZ ) DSC IR I 45 R L3 4.
A4 AL, CuNT BB fif i )3 e MNT (BNCP 5, 1t S
S
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B 5 CuNT iy DSC 1%k
Fig. 5 DSC curves of thermal decomposition of CuNT at
10 °C » min ™'

R4 CuNT B HAC 24 550 B $4 0 A ik B2
Table 4 Comparison of the thermal decomposition of CuNT

with other common primary explosives

sample peak temperature/°C
CuNT 324
Cu(NT), 287
MNT 237
BNCP 290
LA 336
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R5 75 CT CuNT K HAH K2 7 iy ik
Table 5 Comparison of thermal mass loss of CuNT with other

common primary explosives at 75 °C

sample mass loss/%
CuNT 0.04
MNT 0.01
BNCP 0.03

R 6 CuNT#y 5 s JEFE IR R a5 5 2550 i 0 1L
Table 6 Comparison of the explosion temperature for 5 s of

CuNT with other common primary explosives

sample explosion temperature for 5 s/°C
CuNT 351
MNT 248
BNCP 362
Ccp 358
LA 327
LTNR 268
tetrazene 160

3.6 EENR

%% GJB5891.22 —2006'"*' . GJB5891. 24 —2006' "
1 GJB5891.25 —2006" ") &% Jif ik 8 J7 1 %) CuNT g i
i A KOG AT TR AR 7. AR
W], CuNT (14§ 7 JE& B b MINT Bl B8 48 Ja 8 A X6
LA, i MNT Sl KR H LA R MINT Bl

ABFFEMR A GIB5891.27 —2006" " H B A 19I5
22, A 500 pF AR AT B 0. 12 mm, R I FBEL Dy
0 kQ,7E 75 E 10.0 kV 144 F (0.0250 ), £ W%
KGR s SRJG,HE0.12 ~ 1.5 mm 55 Bl P 378 % i i 1)
Bt , 75 40 ~ 160 kQ i [l Py 9 5 A3 56 H BELAEL, 23 91k %
0.01 wF.0.47pF.0.1 pF f10.22 wF (AL 248, 7o
HUEE 7.0 kV(5.39 ) 4k 50, 5 R W & k4 .
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Table 7 Comparison of sensitivities of CuNT with other com-

mon primary explosives

Hy, " friction sensitivity to flame,
sample , Sy o o i s
cm sensitivity”’ /%  50% firing height"’ /cm
CuNT 14.4 54 5.9
LA - 647 10.7
MNT 6.5 78 20.5

Note: 1) impact sensitivity: 800 g drop hammer,20 mg sample; 2) 70°
angle,1. 23 MPa pressure,20 mg sample; 3) 50° angle,0. 64 MPa
pressure ,20 mg sample; 4) sensitivity to flame: 20 mg,standard black

powder.
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Table 8 Comparison of explosion heat and specific volume of

CuNT with other common primary explosives

1 1

sample explosion heat/) - g~ specific volume/mL + g~
CuNT 3874 454

MNT 3070 384

BNCP 4378 487

CP 4030 486

LA 1536 308

LTNR 1864 368

tetrazene 2316 1190
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1—CuNT, 2—#A%: RDX, 3—% 2 J7 RDX, 4—%435 1 J& RDX
Fig.6 The charge of flash detonator for determination of min-
imum quantity of primary explosive

1—CuNT, 2—incompact RDX, 3—the second layer of RDX,
4—the first layer of RDX

&9 CuNT FRFRE M2 7R
Table 9
explosive of CuNT

Determination of minimum quantity of primary

No. 1 2 3 p/MPa
CuNT/mg 30 20 15 55
incompact RDX/mg 30 30 55 50
second layer of RDX/mg 20 20 20 73

first layer of RDX/mg 30 30 30 114
fire number( sample number) 3(3) 3(3) 2(3) -

F 10 CuNT Ko JOAH I 24 70) 9 A% B e % 25 o
Table 10

other common primary explosives

Comparison of minimum quantity of CuNT with

sample CuNT BNCP Dextrin LA
_ [217 o o e o
# GJB5891. 16 2006 i /. 100.°C, & = RDX minimum quantity/mg 20 30 17
40 h HAORET MR . CuNT S5 56 K T
R AT CuNT 54 KT b AR 2 4 1 5
Table 11 Compatibility tests of CuNT with other related materials
sample CuNT HMX RDX stainless steel 45% steel LC4 alloy
gas volume/mL + g~ 0.09 0.23 0.08 0.02 0.02 0.04
sample HMX/CuNT RDX/CuNT stainless steel/CuNT 45" steel/CuNT LC4 alloy/CuNT
gas volume/mL - g ™! 0.25 0.12 0.26 0.08 0.08
the additional imount —0.07 —0.05 0.15 —0.03 ~0.05
of gas/mL - g
compatibility evaluation compatible compatible compatible compatible compatible

Note: According to the GJB5891.16 —2006, it is compatible when the additional amount of gas is lower than 0.6 mL.
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Synthesis Process and Property of New Primary Explosive Copper( 1 ) Nitrotetrazolate

PU Yan-li, SHENG Di-lun, ZHU Ya-hong, CHEN Li-kui, YANG Bin, WANG Yan-lan, XU Min-hao

(The 213 Institute of China Ordnance Industry, Xi'an 710061, China)

Abstract: A new green primary explosive copper ( I ) nitrotetrazolate ( CuNT) was synthesized from cuprous chloride, sodium

5-nitrotetrazolate,etc. The synthesis process was studied through single factor experiment. The results show that CuNT is of good

free-running property, hygroscopicity and thermal stability. The compound is insensitive to impact, flame and static discharge.

Also,the minimum quantity experiment shows that the CuNT has a fairly high explosion capacity that only 20 mg could detonate

the RDX. In some initiating devices, CuNT may be a substitute for Pb(N, ), and lead styphnate.

Key words: organic chemistry; green primary explosive; copper ( I ) nitrotetrazolate (CuNT) ; synthetic process; property

CLC number: T)55; O62 Document code: A

CHINESE JOURNAL OF ENERGETIC MATERIALS

DOI: 10.3969/j.issn.1006-9941.2010.06.010

S Xk 2010 % # 18 4% % 64 (654-659)

.
o



