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Fig.3 Correlation between the crystal density, nitrogen density, and oxygen balance with the detonation performance of the 16

cocrystal explosives.
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Theoretical Study on Improvement Strategy of Crystal Stability and Detonation Energy of Cocrystal Explosive

LI Chong-yang'*, HUANG Yong-li', SUN Chang-qing’*, ZHANG Lei*”
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University , Chongqing 4081410 4. Nanyang Technological University, 639798 Singapore; 5. Institute of Applied Physics and Computational Mathematics ,
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Abstract: The calculations of the crystal structures, in-crystal intermolecular interactions, physicochemical properties, crystal
stability and detonation performance for 16 reported cocrystal explosives were carried out to explore their effect on crystal stabili-
ty and detonation performance of cocrystal explosives. We show that the crystal stability of the cocrystal explosives is mainly de-
termined by the hydrogen bonding (HB) amount when the HB strength is less than 21 kJ-mol™. When the HB strength is more
than 21 kJ-mol™, the crystal stability of the cocrystal explosives is mainly determined by the HB strength. Compared to tradition-
al single-component explosives, the reported 16 cocrystals exhibit better nitrogen content and oxygen balance, but their material
densities and detonation performance are less competitive. Through the analysis of CL-20 cocrystal explosives, it is theoretically
suggested that enhancing HB strength, instead of introducing more hydrogen atoms to increase HB amount, could be useful to
improve crystal stability of cocrystal explosives. This strategy can simultaneously meet the requirement of oxygen balance and ni-
trogen content in resulting satisfactory detonation performance of cocrystal explosives.
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