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ABSTRACT: The work aims to obtain the change rule on the properties of pyrotechnic agents under marine ecological envi-
ronment, and conduct study about the stability test of pyrotechnic agents in salt spray environment to ensure the reliability of
pyrotechnic agents. The microscopic morphology and composition changes of two typical primary explosives, lead azide (LA)
and lead styphnate (LS) before and after the salt spray test were characterized by SEM imaging technology and X-ray diffraction
technology. The failure mechanism of pyrotechnic agents under the effects of salt spray environment was studied from the per-
spective of thermal decomposition kinetics by DSC. Under the effects of salt spray environmental stress, the long columnar
crystal structure of LA was embrittled and cracked into irregular small flaky crystals. Moreover, the thermal decomposition re-
action peak of LA gradually moved forward with the increase of salt spray test time. After the test, the product component was

Pb(OH)CI, and its intrinsic stability decreased; Under the effects of salt spray environmental stress, its prismatic crystal structure
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was stratified into small flake crystal, and part of LS decomposed into Pb;(CO;),(OH),, resulting in a significant decrease on its

intrinsic stability. Two typical pyrotechnic agents, LA and LS, are affected by the stress factors of the salt spray environment,

and both will undergo failure decomposition reactions. Compared with LA, LS is more stable in the salt spray environment.

KEY WORDS: pyrotechnic agents; salt spray environment; microscopic morphology; failure mechanism; thermal analysis

technology; intrinsic stability
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Fig.1 SEM surface morphology of LA (a) before and (b) after 3 d test in salt spray environment
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Tab.2 Characteristic parameters of thermal decomposition kinetics of LA stored in salt spray environment for different time

Time/d B/(°C-min™") 1/ °C 151/C 152/ C 13/ C E,/(kJ-mol™) AH/(J-g ")
0 10 252.10 373.21 — — 128.93 14431
1 10 146.83 258.80 342.01 394.34 110.10 199.88
2 10 140.44 236.75 315.13 367.04 110.81 204.45
3 10 119.02 216.62 292.10 — 90.32 203.33
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Fig.5 SEM surface morphologies of LS (a) before and (b) after 3d test in salt spray environment
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Tab.3 Characteristic parameters of thermal decomposition kinetics of LS stored in salt spray environment for different time

Time/d A/(°C-min™") 1/C t,/C E,/(kJ-mol™) AH /(J-g™)
0 10 264.00 289.80 112.52 85.10
1 10 261.80 295.30 98.77 45.20
2 10 262.10 293.70 97.02 41.10
3 10 260.90 291.20 100.253 46.08
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