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Recent Advances in Primary Explosives

PAN Peng-yang, WANG Ke-xin, Yl Zhen-xin, ZHANG Lin, ZHU Shun-guan
(School of Chemical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: As the most commonly used primary explosives, lead azide and lead styphnate are widely used in military and civilian
applications. However, they are harmful to the environment and human body. Therefore, the research of new green primary ex-
plosives is an important trend. This paper reviews the synthesis and performances of six new types of initiating agents, including
tetrazole, furazan, fused-ring, coordination compound, copper azide, and nano-thermite. Among of these initiating agents:
(1) tetrazoles have excellent detonation performance but low safety performance; (2) furazans have higher density and good ox-
ygen balance; (3) fused ring compounds have high thermal stability, low sensitivity and good safety; (4) the sensitivity and en-
ergy can be tailored by changing the metal ions, ligands and anions; (5) copper azide has strong detonation ability while its
electrostatic sensitivity is extremely high; (6) nano-thermite has the merits of high energy density, ease of synthesis, and envi-
ronment friendly, but it is difficult to achieve rapid combustion to detonation. Except for copper azide and nano-thermite, the
other four types of primary explosives have complex synthesis processes and low yields. Therefore, the decreasing of sensitivity
and process feasibility should be emphasized with the consideration of detonation ability for the further research of primary ex-
plosives.

Key words: primary explosive;tetrazole;furazan;fused-ring;coordination compound;copper azide;nano-thermite

CLC number: TJ55; O64 Document code: A DOI: 10.11943/CJEM2020264

(P4 £ )

Chinese Journal of Energetic Materials, Vo0l.29, No.6, 2021 (557-566) A A AL www.energetic-materials.org.cn



