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Fig.1 A plot of T, p and dp/dt vs t for thermal decomposi-
tion of LA at 100 °C
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Fig.2 A plot of T, p and dp/dt vs t for thermal decomposi-
tion of CMC-LA at 100 °C
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Fig.3 A plot of a and da/dt vs t for partial thermal decompo-
sition of LA at 100 °C
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Fig.4 A plot of a and da/dt vs t for partial thermal decompo-
sition of CMC-LA at 100 °C
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Table 1 Kinetic parameters of the partial thermal decomposi-

tion reaction of LA at different temperatures

T/°C  function No.  E,/k) - mol™ lg(A/s™")

60 9 86.53 9.36 -0.9807
70 9 42.26 9.58 -0.9584
80 9 39.43 5.62 -0.9602
90 9 38.09 3.16 -0.9830
100 9 10. 84 -2.25 -0.9903

® 2 AN CMC-LA S5 B B 8 ) 2 S8
Table 2  Kinetic parameters ofthe partial thermal decomposi-

tion reaction of CMC-LA at different temperatures

T/°C function No.  E,/kJ - mol™ Ilg(A/s™) r

60 17 133.02 17.6 -0.9936
70 17 41.87 3.23 -0.9871
80 36 43.07 3.54 -0.9931
90 36 34.34 2.65 -0.9741
100 36 33.46 1.90 -0.9850

MFE 2 0 LLF H, CMC-LA £ 60 ~70 °C i [l 4
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Table 3 Mechanism functions for thermal decomposition in

the isothermal stage at different temperatures

T LA CMC-LA

/°C " function No.  function name  function No. function name

60 2 Valensi 7 Ginstling-Brounshtein
70 2 Valensi 7 Ginstling-Brounshtein
80 2 Valensi 2 Valensi

90 2 Valensi 2 Valensi

100 2 Valensi 4 Jander(n=2)
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Table 4 Amount of releasing gases for thermal decomposition

reaction at different temperatures for LA and CMC-LA

1/°C LA CMC-LA
releasing gases/mL - g~ releasing gases/mL - g~
60 0.5366 0.1729
70 0.5372 0.4456
80 0.5392 0.8475
90 0.5420 0.9872
100 0.5450 1.1570
Bl R ki www. energetic-materials. org. cn
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Evaluation of the Thermal Stability of LA and CMC-LA by Dynamic Vacuum Stability Test Method

LIU Jian-chao, JIANG Yu-tong, ZHANG Tong-lai, YANG Li
( Beijing Institute of Technology, Beijing 100081, China)

Abstract: The thermal decomposition process of lead azide (LA) and carboxymethylcellulose lead azide (CMC-LA) was studied
by dynamic vacuum stability test (DVST) method. The test data were analyzed by differential method. The reaction mechanism
function and apparent activation energy of CMC-LA and LA were obtained. The influence rule of sodium carboxymethyl cellulose
crystal control agent on the stability and kinetic parameters of the thermal decomposition reaction of LA was analyzed. Results
show that in the non-isothermal stage , the mechanism function of the thermal decomposition reaction of LA in the temperature
range from 60 °C to 100 °C is the Zhuralev-Lesokin-Tempelman equation, the apparent activation energy ( E, ) is 86.53, 42.26,
39.43, 38.09 kJ - mol™" 'and 10.84 k] - mol™, while thermal decomposition mechanism function of CMC-LA in the temperature
range from 60 °C to 70 °C is the Avrami-Erofeev equation with E,of 133.02 kJ - mol™ and 41.87 k) - mol™" and thermal decompo-
sition reaction mechanism of CMC-LA in the temperature range from 80 °C to 100 °C is the deceleration type a-t curve with E, of
43.07,34.34 kJ - mol™ and 33.46 k] - mol™'. Addding sodium carboxymethylcellulose changes the reaction mechanism function
of LA, leading the gas production of CMC-LA smaller at 60 °C to 70 °C, and with a better thermal stability.

Key words: dynamic vacuum stability test (DVST) ; lead azide (LA) ; carboxymethylcellulose lead azide (CMC-LA) ; kinetic pa-
rameters; mechanism function; apparent activation energy (E,) ; thermal stability
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