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Fig.1 Sketch of LAWA instrument
1—sample cell, 2—reactor, 3—pressure sensor, 4—isothermal stove,

S5—system of pressure compensation, 6—work station
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Fig.3 V, —t curves of thermal decomposition of CL-20 at 170 —200 °C
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The maxima of pressure (p) and volume (V)

Table 1

of gas product from CL-20 decomposition at 170 —200 °C
T/C Puar/ kPa Vitma/ ML + g~ !
170 38.61 626
180 39.91 633
190 40.56 629
200 41.21 626
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Fig.5 g(a) —t relation of CL-20 thermal decomposition at 190 °C
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Fig.6 g(a) -t relation of CL-20 thermal decomposition

at different temperature
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Table 2 Data of £k and r for CL-20 thermal

decomposition at different temperature

T/C /1073 57! r
170 0. 0069 0.9905
180 0.0222 0.9877
190 0.0580 0.9983
200 0. 1396 0.9975
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Fig.7  Arrhenius curve of CL-20 isothermal decomposition
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Table 3 Comparison of kinetics parameters

of CL-20 thermal decomposition for different methods

E,/k] + mol ! In(A/s™")
Lawa 174.1 42.34
Boardon manometer 190.9 44.67
isothermal TG 185 +7 41.42
DSC 182.1 41.51
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Study on Thermal Decomposition Kinetics of Hexanitrohexaazaisowurtzitane
by Gasometric Method

HE Shao-rong, ZHANG Lin-jun, HENG Shu-yun, LIU Zi-ru, SHI Zhen-hao
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The thermal decomposition process of hexanitrohexaazaisowurtzitane ( HNIW ,CL-20) under vacuum was investigated by a

new gasometric instrument( LAWA) for testing material thermal stability. The experiment shows the V,

is 628.5 mL + ¢ ~' and the

max

decomposition reaction for the 0 —50% range of conversion degree of CL-20 follows the Avrami-Erofeyev equation in the temperature

range 170 =200 °C ; the activation energy E_ is 174.1 kJ » mol "' and In(A/s™") is 42.34. The results was compared with that by

Bourdon manometer,isothermal thermogravimetry (TG) and DSC methods.

Key words: physical chemisiry; hexanitrohexaazaisowurtzitane ( HNIW, CL-20 ) ; thermal decomposition; gasometric method;

kinetic parameter



