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Table 1 The apparent activation energy obtained by characteristic data of the thermal decomposition reaction

of TNMA ,BTNEDA and TNETB at different temperatures'’

temperature/ C

No- 55 65 70 75 85 100 115 130 135 140 150 160 170 180 200 E /K] - mol =1

(1) 2,2,2-trinitroethyl-N-nitromethyl amine (TNMA )

1) ,,/min 189 174 89 28 160.222)(172.97)3)

Wo/mL + (g + min) ~! 0.302 0.37 .40 2.60 159.67(167.74)

Wy/mL + (g - min) ~! 1.095 2.89 6.30 16.12 174.61

Lo, 0669 / Min 67500 35000 26800 22900 52.55(54.81)
(2) bis(2,2,2-trinitroethyl-N-nitro) ethylene diamine( BTNEDA )

ty »/min 9540 1607 449.5 110.3 26.0 215.31(214.14)

Wo/mL « (g« min) ~! 0.001 0.032 0.090 0.30 211.82

Wy/mL + (g - min) ! 0.02107 0.1665 0.6924 2.198 11.78 226.51

Wyp/mL + (g + min) ~! 0.2402 0.6950 2.500 10.87 44.5 195.55

ty/min 10300 1910 497 120 26.9 217.81(217.78)

ly.o19,/ min 65760 7428 1212 567  28.2 138.00(149.79)
(3) 2,2,2-trinitroethyl-4 ;4  4-trinitrobutyrate ( TNETB )

ty,/min 800 220 70 31.5 6.8 157.21(168.20)

Wo/mL « (g - min) ~! 0.021 0.091 0.215 0.73 2.81 176.26(178.66)

Wy/mL -+ (g - min) =} 0.058 0.144 0.428 1.26 4.06 10.80 161.38

ty/min 1600 700 140 50 15 10 165.04(174.89)

Lo, 0059,/ Min 61000 38000 27000 5720 1720 121.82(135.14)

Note: 1) t;,,,the half decomposition period; W, the initial decomposition rate; Wy ,the maximum decomposition rate; ¢y, the time to maximum decomposition rate;

t;n»the induction period; t,q, ,the time needed for consuming the sample of a% .

2) The data before parenthese are obtained by differential and integral isoconversional non-linear methods.

3) The data in parenthese are from lgx (x =t,,,, Wy, Wy, Wy, Wyo, ty) vs. 1/T relation.
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Differential and Integral Isoconversional Non-linear Methods

and Their Application in Physical Chemistry Study of Energetic Materials
II. Thermal Decomposition of TNMA ,BTNEDA and TNETB

SONG Quan-cai', HU Rong-zu®, ZHAO Feng-qgi*, GAO Hong-xu*, DONG Hai-shan’
(1. College of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China;

3. Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract; The thermal decomposition processes of 2,2 ,2-trinitroethyl-N-nitromethyl amine (TNMA) , bis(2,2,2-trinitroethyl-N-ni-
tro) ethylene diamine( BTNEDA) and 2,2, 2-trinitroethyl-4 , 4 | 4-trinitrobutyrate ( TNETB ) under the conditions of vacuum, high

loading density at low temperature and low loading density at high temperature were studied by using a highly sensitive Bourdon glass

membrane manometer. The characteristic data, induction period (¢,,), half decomposition period(¢,,,) , initial decomposition rate

(W,), maximum decomposition rate( W, ), and time to maximum decomposition rate (¢, ) at different temperatures for the thermal

decomposition reaction of TNMA ,BTNEDA and TNETB were obtained from the obtained standard volume of gas evolved (V) and

decomposition rate (dV,/dt) vs time (¢) curves. The values of apparent activation energy E, obtained by differential and integral

isoconversional non-linear methods were used to check the validity of the values of apparent activation energy E_ obtained by plotting

lgt. , lgt

in 2

to each characteristic datum is within =10% .

s lgWy, lgW, and lgt, against 1/7. The results show that the relative error between the values of E_ and E, corresponding
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