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1 RETHEICR T TKX-50 #5 B4

Table 1 Thermal analysis results of TKX-50 at different heat-
ing rates

experimental B Tor T w

method [Cmin” [T/ T
TG-DSC-MS 5 241.28 255.13 97.68 [14]
TG-DTA 10 239.65 260.57 84.20 [15]
TG-DSC-DTG 10 236.80 250.50 94.60 [16]
TG-DSC 10 234.68 253.13 95.00 [17]

Note: B is heating rate; T is the peak temperature of the first stage; T , is the
peak temperature of the second stage; W is mass loss; TG is thermo-
gravimetry; DSC is differential scanning calorimetry; MS is mass spec-
trometry; DTA is differential thermal analysis; DTG is derivative ther-

mogravimetry.
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Fig.1 Thermal decomposition mechanism of TKX-50"""
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Table 2 Thermal analysis results of ADN at different heating

rates

experimental B T, T, T, of.
method /°C-min”"  /°C /°C /°C

DSC 10 93.5 190.1 - [25-26]
DSC 20 94.0 189.0 274 [27]
TG-DSC 20 - 192.0 265 [28]

Note: T, is endothermic peak temperature; T is exothermic peak temperature;
h P
T

1, is the second endothermic peak temperature.
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Fig.7 Possible decomposition mechanism of FOX-7"%*
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Combustion and Flame,

Reaction of Third-generation Energetic Materials

LIU Ding, ZHANG Yan, NIU Shi-yao, ZHAO Feng-qi, LI Si-heng, DONG Ying-nan, QU Wen-gang
(National Key Laboratory of Energetic Materials, Xi' an Modern Chemistry Research Institute, Xi' an 710065, China)

Abstract: The combustion process of energetic materials (EMs) is a complex multi-stage process. By studying their thermal de-
composition and combustion reactions, establishing precise combustion reaction kinetics models enables effective prediction of
the thermal behavior of EMs, which is of significant importance for their synthesis, production, transportation, storage, and
practical application in modern weaponry and equipment. Compared to traditional EMs, third-generation EMs exhibit higher en-
ergy density, which imposes more stringent requirements on their thermal stability. This review summarizes recent advances in
thermal properties and combustion research of third-generation EMs, including both ionic and covalent types. The current re-
search status on thermal properties and combustion reactions of typical third-generation EMs is expounded from three perspec-
tives: thermal decomposition profiles, decomposition pathways/mechanism, and combustion performance. It identifies the short-
comings of the current research and proposes the research direction of the thermal behavior of the third-generation energetic ma-
terials. It is proposed to construct a multi-scale coupled research system: high-precision measurement of combustion parameters
via novel experimental apparatus, accurate diagnosis of combustion intermediates, and cross-scale modeling combining quan-
tum chemistry-machine learning-fluid mechanics to achieve full-chain analysis from free-radical mechanisms to macroscopic
flame propagation.
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