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Research Progress of 3 ,4-Dinitropyrazole ( DNP)
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[ ABSTRACT]  With the continuous development of weapons and equipment, the energy efficiency and safety for ammu-
nition are also highly required. Traditional TNT based melt cast explosives have some disadvantages, such as poor vulnera-
bility, oil leakage over long-term storage, and unsatisfactory detonation performance, which cannot meet the development
requirements of current insensitive ammunition. Development of melt casting explosives is an important objective in new
carrier explosives research. 3,4-Dinitropyrazole (DNP) is a new type of explosive carrier, according to the related reports
at home and abroad, the synthesis method, basic properties, mechanical sensitivity, thermal safety, compatibility and
application of DNP were reviewed. The results show that the synthesis process of DNP by N-nitrification, thermal rearrange-
ment and C-nitrification is more reliant and the yield is higher. Melting point of DNP is 86.5 °C, theoretical density is
1.87 g/em’, actual explosion speed is 7 633 m/s (p =1.65 g/cm’) , explosion heat is 4 326 kJ/kg, and the theoretical
explosion pressure is 28.7 GPa. Mechanical sensitivity of DNP is equal to that of TNT, but with better mechanical safety.
Thermal decomposition of DNP can be divided into two stages. The first stage is 319.8 °C, and the second stage is 407.2
°C. Compared with TNT and DNTF, thermal decomposition peak temperature of DNP is higher, thus its thermal stability is
superior. DNP has good compatibility with RDX, HMX, CL-20, Al, AP and microcrystalline wax. It can be mixed with
these components that results in a variety of applicability. It shows that DNP is a kind of melting and casting carrier explo-
sive with great application potential, which should be further studied. Finally, the future research direction of DNP is pros-
pected and analyzed.
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Tab.3 Compatibility of DNP with RDX, HMX,
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Tab.4  Properties of nitropyrazole explosive

and conventional simple explosive''®

P T VA 7 TV T

C (g+em™) (m+s™') GPa

MTNP 91.5 1.83 8 650 33.7
3,5-MDNP 60.0 1.68 7 700 25.7
3,4-MDNP 20.0~23.0 1.67 7 760 25.6
TNP 183.0 ~190.0 1.89 9 000 37.1
3,4-DNP 86.5 1.87 7 956 28.7
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RDX 202.0 1.82 8712 33.8
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