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Study on Isothermal Kinetics of Gas-Solid Azidation Reaction
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Abstract: In this paper, isothermal TG was used to study the gas-solid azidation reaction, in which TG curves of the mixture
of stearic acid, sodium azide and Cu nano particls were measured at 120°C, 130°C, 140°C. The TG curves at different temperature
were used to dynamic calculation, in order to predict the mechanism equation of gas-solid azidation reaction. The results showed
that the mechanism function of hydrazoic acid generation reaction is No.26 Mampel Power’s law, and that of copper azide reaction

is N0.29 shrinking sphere phase-side reaction mechanism. This research provides theoretical and technical support for the process
study of gas-solid azidation reaction.
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Fig.1 TG curves of mixture of stearic acid and sodium azide
at different temperature

120 TG 925.45 143 017.46s
130 TG 741.00 95 430.70s
140 TG 15471 78
148.66s
0.025
2
140 120C
120
100 130C
2 80 140C
S 60
X 40
20
0

02 04 06 08 10
o

B2 #EpErEaTE
Fig.2 Relationship curves of conversion rate vs time
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Tab.1 m from In method

/ m rn G(a)
120 0.810 0.983 589 26 Mampel
130 0.858 0.979 772 Power
0 0.754 0.986 728 n=3/2
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a®® =1.17x10° exp(- 97';8

= 1
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Tab.2 Inkvs1/T

/ Ink ur
120 -8.639574 44 0.002 543 558
130 -8.628 628 21 0.002 480 466
140 -7.186 7722 0.002 420 428
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Tab.3 Calculation results of E and A
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Fig.3 TG curves of stearic acid/ sodium azide/Cu
nano-powder at different temperature
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Fig.4 Relationship curves of conversion rate vs time
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Tab.4 m from In method
IC m r G(a)
120 1.010 0.978 626 29
130 1.180 0.995 494 1-(1-0)"®
140 1.128 0.996 102 R3
Ink=InA-E/(RT) E
Ink UT E
Ink 1/T 5 6
Fz5 Ink 53R 1/ THHE
Tab.5 Inkvs1/T
I'C Ink ur
120 -5.736 987 26 0.002 543 558
130 -5.614 057 86 0.002 480 466
140 -5.360 789 84 0.002 420 428
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Tab.6 Calculation results of E and A
EAKJ - mol™®) Als* #
25.32 7.30 0.977 665 645
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