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Table 1 Decomposition peak temperature and heat release
of (C,H,,N,)[Na(ClO,),] at different heating rates
B/°C-min”' T,/C AH/)-g™

2.5 320.4 4372

5 336.7 4278

10 345.9 4227

20 356.5 4307

Note: B, heating rate; T,, decomposition peak temperature; AH, heat release.
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at the heating rate of 10 °C-min™"
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Thermal Decomposition Properties of A Novel Heat-resistant Energetic Perovskite
Compound (C,H,,N,)[Na(ClO,),]

ZHOU Jing'’, ZHANG Jun-lin*, DING Li*, CHEN Shao-Ii*, QlU Li-li', ZHU Yan-long’, WANG Bo-zhou’

(1. School of Chemistry and Chemical Engineering , Beijing Institute of Technology, Beijing 102488, China; 2. Xi' an Modern Chemistry Research Institute ,
Xi'an 710065, China)

Abstract: (C,H,,N,)[Na(ClO,),] is a representative of energetic perovskite compounds. It is necessary to clarify the correspond-
ing thermal decomposition behavior, thermal decomposition mechanism and sensitivity characteristics in order to promote the
application in formulations. Thermal decomposition parameters, including heat release amount and decomposition tempera-
tures, were obtained by simultaneous differential scanning calorimetric and thermogravimetric analyses methods. The relevant de-
composition mechanism was analyzed by kinetic simulation calculations. The decomposition products and decomposition process-
es of (C,H,,N,)[Na(ClO,),] were explored by DSC-TG-FTIR-MS coupled technique combined with in-situ infrared technology.
The parameters of thermal sensitivity, friction sensitivity and impact sensitivity were obtained by national military standard meth-
ods. The results show that the heat of decomposition of (C,H,,N,)[Na(ClO,),] is 4227 J-g™" at the heating rate of 10 °C -min™
and the decomposition temperature reaches 345 °C, which is higher than that of most active energetic materials, including Hexo-
gen (RDX), ogen (HMX) and hexanitrohexaazoisowuzane (CL-20), indicating an outstanding thermal stability. The decomposi-
tion products analysis shows that the cubic cage-like skeleton effectively stabilizes the internal organic molecule, resulting in the
high thermal stability of (C,H,N,)[Na(ClO,),]. In addition, the outgassing amount of (C,H,,N,)[Na(ClO,),] heated at 100 °C
for 48 h is about 0.04 mL-g™', and the impact sensitivity and mechanical sensitivity are 32% and 80%, respectively, which are
better than RDX and HMX.

Key words: (C,H,,N,)[Na(ClO,),];perovskite;thermal decomposition; DSC-TG-FTIR-MS;in-situ infrared technology
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