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Table 1 Partial decomposition data of RDX by integral (Eq. (3)) and differential(Eq. (4) ) method( non-isothermal phase)
. integral method differential method
function - -
E,/k) - mol ™! IgA r s E,/k) - mol ™! lgA r s

1 42.54 3.644 -0.9981 0.041 45.09 .952 -0.9943 0.0755

2 49.46 4.511 -0.9964 0.066 55.35 339 -0.9864 0.1443

3 -14.27 -4.759 0.9056 0.1046 7.4 -1.683 —0.5495 0.1762

4 53.64 4.912 -0.9944 0.0888 61.78 6.096 -0.9801 0.1958

5 -13.26 -4.677 0.8837 0.1099 10.09 -1.329 -0.619 0.2003

6 57.7 5.243 -0.9924 0.1119 67.7 6.718 -0.9753 0.2398

7 52.19 4.316 -0.9952 0.0804 59.54 5.376 -0.9824 0.1774

8 35.47 1.473 -0.998 0.0355 36.59 1.561 -0.9953 0.056

9 75.8 8.281 -0.9816 0.2309 92.77 10.856 —-0.9591 0.4285
10 —-24 -6.029 0.952 0.1207 6.3 -1.796 -0.3851 0.2361
11 -19.69 -5.377 0.9308 0.121 9.04 -1.296 -0.5074 0.2402
12 -16.25 -4.856 0.9025 0.1214 10.84 -0.987 -0.5699 0.2446
13 -11.09 -4.074 0.8175 0.1222 14.85 -0.314 -0.6821 0.2492
14 -2.48 -2.771 0.298 0.1243 20.78 0.629 -0.7816 0.2596
15 1.82 -2.119 -0.2214 0.1257 24.13 1.157 -0.8193 0.2642
16 14.73 -0.164 -0.8695 0.131 34.6 2.787 -0.8895 0.2781
17 40.55 3.745 -0.9745 0.1463 56.53 6.134 —-0.945 0.3062
18 66.37 7.654 -0.9874 0.1662 79.95 9.693 -0.9666 0.3319
19 118.01 15.473 -0.9933 0.2147 128.62 17.068 -0.9825 0.3814
20 169.65 14.292 -0.9949 0.2694 178.54 15.627 -0.9883 0.4308
21 2329.91 338.51 -0.8149 25.9308 5.78 -1.059 -0.29 0.2984
22 -26.98 -6.53 0.9697 0.1063 -14 -5.216 0.8696 0.1244
23 -23.67 -6.045 0.9645 0.1014 -1.96 -3.077 0.2643 0.1118
24 -17.04 -5.076 0.9457 0.0917 0.69 -2.623 -0.1033 0.1045
25 2.82 -2.17 -0.5656 0.0643 13.96 -0.581 -0.926 0.0891
26 22.68 0.737 -0.9926 0.0435 28.79 1.587 —-0.9844 0.0804
27 42.54 3.644 -0.9981 0.041 45.09 3.952 -0.9943 0.0755
28 11.44 -1.319 -0.8514 0.1103 29.19 1.3 -0.8936 0.2294
29 10.39 -1.37 —-0.8424 0.1041 27.43 1.139 -0.8956 0.2132
30 10.39 -0.893 -0.8424 0.1041 27.43 1.617 —-0.8956 0.2132
31 8.37 -1.536 -0.817 0.0924 23.6 0.684 -0.897 0.182
32 8.37 -1.235 -0.817 0.0924 23.6 0.985 -0.897 0.182
33 -6.09 -3.379 0.9429 0.0337 -3.89 -3.198 0.4309 0.1273
34 -12.66 -4.328 0.9931 0.0235 -32.46 -7.826 0.8574 0.3049
35 -17.57 -5.053 0.9971 0.0208 -59.62 -12.259 0.8866 0.4867
36 -9.75 -3.426 0.4719 0.285 57.72 6.578 -0.8863 0.4721
37 29.98 2.388 -0.8897 0.2408 57.72 6.578 -0.8863 0.4721
38 -23.33 -5.704 0.878 0.199 45.95 4.345 -0.8866 0.3752
39 - —-44.17 - - 20.12 1.427 -0.7783 0.2541
40 - —-44 .17 - - 20.12 1.728 -0.7783 0.2541
41 17.41 1.132 -0.5068 0.4634 82.42 10.948 -0.8894 0.6631
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Table 2 Results of analysis of the partial decomposition data

of RDX(isothermal phase)

function  r A B k

1 0.8714 4.33E -06 0.3680 7.50E -06
2 0.9435 5.47E -06 —0.0431 5.07E -06
3 0.8317 2.63E -06 0.5654 7.50E -06
4 0.9697 4.38E -06 0.0918 5.17E -06
5 0.8755 2.75E -06 0.4700 6.79E —-06
6 0.9667 3.46E -06 —-0.0268 3.57E -06
7 0.9857 1.06E -05 0.0465 1.63E -05
8 0.8433 2.71E -07 0.0287 5.18E -07
9 0.1482 0.000485 —22.805 0.000272
10 0.9535 4.20E -06 0.71996 1.09E -05
11 0.9553 5.65E -06 0.63261 1.16E -05
12 0.9524 6.87E —06 0.56304 1.21E-05
13 0.9421 8.96E —-06 0.45769 1.31E-05
14 0.9120 1.24E -05 0.2742 1.49E -05
15 0.8916 1.44E -05 0.17606 1.60E -05
16 0.8132 2.16E -05 —-0.16155 2.01E -05
17 0.6140 4.55E -05 -1.224 3.41E -05
18 0.4327 9.80E -05 —-3.5479 6.49E -05
19 0.2375 0.000582 -25.734 0.000342
20 0.1728 0.004826 -225.15 0.002724
21 0.8727 3.10E -05 —1.4255 1.77E =05
22 0.6279 1.16E -06 0.8455 8.44E -06
23 0.6527 1.46E -06 0.8047 8.39E -06
24 0.6935 1.97E -06 0.7333 8.29E -06
25 0.7786 3.07E -06 0.5723 8.00E -06
26 0.8334 3.80E -06 0.4571 7.74E -06
27 0.8714 4.33E -06 0.3680 7.50E -06
28 0.9528 3.20E -06 0.1598 4.58E -06
29 0.9435 3.53E -06 0.2200 5.43E -06
30 0.9735 9.10E -05 0.6599 9.92E -05
31 0.9119 3.73E -06 0.3320 6.59E —-06
32 0.9119 7.45E -06 0.6641 1.32E -05
33 0.5624 1.82E -06 0.7765 8.51E -06
34 0.4508 1.26E -06 0.8495 8.57E -06
35 0.3897 9.77E -07 0.8842 8.59E -06
36 0.1399 0.22205 -1051.7 0.012387
37 0.1399 0.022205 -1052.7 0.012378
38 0.1936 9.67E -05 -2.971 6.90E -05
39 0.5038 5.81E -06 —-0.75496 -6.93E -07
40 0.5038 1.16E -05 -1.5099 -1.39E -06
41 0.1384 2196.6 —1.04E08 1222.6

R 3 RDX WIS BN

Table 3 = Comparison of kinetics parameters of RDX thermal

decomposition for different methods

test method E,/k) + mol ' InA

DVST 174.10 34.45
DSC 171.20 33.52
TG 179.40 35.65
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Dynamic Vacuum Stability Test( DVST) Method( Il ) : Thermal Decomposition of RDX

YIN Yan-i', YANG Li' , HU Xiao-chun®, LI Zhi-min', LI Kun-yuan', ZHANG Tong-ai' , ZHANG Jian-guo'
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China;
2. The 3rd Department, Institute of Chemical Defense, Betjing 102205, China )

Abstract: Dynamic Vacuum Stability Test (DVST) method was used to study the thermal decomposition process of RDX. Through
fitting the data obtained from DVST, the decomposition reaction of RDX in the non-isothermal stage follows the Avrami-Erofeyev
equation under the test conditions. The activation energy E, is 174.10 kJ - mol ™", and InA is 34.45. The decomposition reaction
of RDX in the isothermal stage follows the Anti-Jander equation, and the constant of reaction rate is 1.63 x 10 ®s7'. The final
amount of evolving gases of the decomposition is 0.10 mL - g~'. The results indicate that the DVST can record and describe the
whole process of the decomposition with the parameters of pressure and temperature of sample . The terminal results of DVST
method is similar to that with VST, and logical kinetics parameters were obtained through the DVST method. These data can be
used for characterizing thermal stability, compatibility, and storage life and decomposition mechanisms of RDX.

Key words: physical chemistry; dynamic vacuum stability test (DVST) ; RDX; kinetic parameter; mechanism function
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