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Table 1 Formal kinetic parameters of thermal

decomposition of benzofuroxan compounds

&Y E/K) - mol™! lgd  hygo/sT ko /s
DADNBF  420.31 £4.97  39.48 1.19x1077 3.33 x10"
MANFBF  139.33 +3.98  14.96 0.374 4.75 x 107
ACNBF  106.64 +3.87  11.53 0.575 9.17 x 10°
MADNBF  330.94 +4.04  35.90 0.23 4.08 x10"
ACBDF  238.65£3.27 28.77 2.65x10* 2.02x10"
NBDF  161.77 £3.79  17.84 0.96 2.46 x10°

BTF 160.03 £4.43  15.25 3.87x107° 7.69 x10°
DBFS 173.24 +4.30  18.12 9.80x107% 1.17 x10°
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Fig.1 DTA curves of thermal decomposition of BTF,DBFS
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Table 2 Thermal decomposition data of benzofuroxan

compounds at heating rate of 20 °C + min ™'

etz T,V/C e T,V/C TV/C ATV /T
DADNBF - 1.2 233.1 295.5 62.4
MANFBF - 6.6 177.5 218.1 40.6
ACBDF  146.8 8.1 151.8 158. 1 6.3
DBFS 202.3 6.4 217.1 243.5 26.4
NBDF 159.5 6.3 169. 1 211.6 42.5
MADNBF  169. 1 2.8 181.3 248. 1 66.8
BTF 191.1 2.3 211.0  288.5 77.5
ACNBF  122.3  1.96 161.7 220.4 58.7
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Fig.2 DTA curves of thermal decomposition of MADNBF , ACBDF
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Thermal Decomposition of Benzofuroxan Compounds

WANG Peng, WEN Yu-quan, JIN Shao-hua, SONG Quan-cai
( Betjing Institute of Technology, Beijing 100081, China)

Abstract; A study has been made of thermal decomposition of some benzofuroxan compounds by using
DTA technique. The samples studied benzofuroxan are 5,7-diamino-4, 6-dinitrobenzofuroxan ( DADN-
BF ), 5-methylamino-4 , 6-dinitrobenzofuroxan ( MADNBF ) | 5-acetylamino-6-nitrobenzofuroxan ( ACN-
BF) ,5-methylamino-4-nitrofurxan-[ 4 ,3-h ] benzofuroxan ( MANFBF) ,7-acetylaminobenzofuroxan ( ACB-
DF) ,6-nitrobenzofuroxan ( NBDF') , benzotrifuroxan ( BTF) ,bi(5-benzofuroxan ) -sulfone ( DBFS).

The formal kinetic parameters of thermal decomposition have been calculated by methods of Kissinger
and Ozawa. Analyzing calculated results,we find out that the chemical structure of above-mentioned com-
pounds greatly influence on the formal value of activation energy of thermolysis (E) and of exponential
factor (A). The formal value of E changes in the range of 160 ~240 kJ + mol ~'. At the same time the
shape of DTA curve,e. g. the property of acceleration period, changes in various way. Increasing the
number of furoxan introduced to benzonic nucleus makes the value of E of benzofuroxan compounds low-
er. For example,the maximum value of E demonstrates one substitution compound DADNBF ( E =420.
31 kJ + mol "), meanwhile the minimum E demonstrates BTF ( three substitution compound ). Another
substitution groups, for example ,amino-, nitro-, methylamino- and carbonyl group do the similar effect on
the value of E of these compounds, because chemical structure of compounds determines some physical
property of compounds, for example , melt point. As well known, the state of sample influences on the ther-
mal decomposition rate and acceleration trend of samples under the DTA conditions, therefore , it is diffi-
cult to judge the complicated effect of chemical structure of above-mentioned benzofuroxan compounds.
The results of investigation show that the decomposition rate of BTF is similar to that of RDX.
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