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Review on Thermal Decompositions of Caged Energetic Compounds

HE Jia-jun, GAN Qiang, ZHU Shuang-fei, LI Chang-lin, LIANG Lin, ZHANG Han, FENG Chang-gen
(State Key Laboratory of Explosion Science and Technology , Beijing Institute of Technology , Beijing 100081, China)

Abstract: Caged energetic compounds are the hotspots in the research field of energetic materials due to their high energy and
density levels, and the clarification of their thermal decomposition mechanisms is significant to the in-depth study of their detona-
tion mechanisms and the improvement of their thermal stabilities. Herein, the thermal decompositions of energetic adaman-
tanes, cubanes and isowurtzitanes are reviewed according to the clue of their caged skeletons, and the thermal decomposition
mechanisms of these three caged compounds are also summarized. The thermal decomposition of energetic adamantanes initiat-
ed from the substituents and possessed Bridgehead Carbon Effect. In contrast, the thermal decomposition of energetic cubanes
and polynitroisowutzitanes usually started from the C—C bond in the cage skeleton and the removal of nitro groups, respective-
ly. Future research should further enrich the types of caged energetic compounds and carry out systematic study on thermal de-
compositions of caged compounds, especially the thermal decomposition mechanisms of the caged skeletons.
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