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Table 1 Sample mass used in dynamic DSC experiments
B/°C + min~! Myq/mg M, aer /MG C/%
1 2.94 7.04 29.46
2 2.93 6.97 29.60
4 2.93 7.02 29.45
8 2.93 7.02 29.45

Note: B is the heating rate, My, is the mass of NQ, M is the mass of wa-

water

ter, C is the mass percent of NQ.

£ 2 4R DSC ST ke

Table 2 Sample mass used in isothermal DSC experiments

isothermal temperature/°C Myq/mg Myaer /Mg C/%

112 2.95 6.96 29.76
114 295 6.94 29.77
120 2.95 7.00 29.65
124 2.93 6.96 29.63
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Fig.2 Isothermal DSC curves of NQ solution
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Table 3  Nonlinear fitting results based on isothermal DSC data

isothermal k, k,

o . . m n, R,
temperature/°C /min~" /min~!
112 0.00118 0.168 1.110  1.998 0.997
114 0.00134 0.186 1.135 2.004 0.996
120 0.00208 0.252 1.100 1.979 0.997
124 0.00303 0.319 1.1700 2.000 0.994
mean value - - 1.111 1.995 -

B Ink, X1/ T PEATERAERLS (DL 4) 75 2015 L g
E, F1 InA, 43519 92.17 k) - mol™ 1 18.03 s~ [ 3145
F| E,F1 InA, 43514 76.40 k) - mol ™ 118.00 s~ k1 X% %1
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Fig.5 Comparison of model curves with dynamic DSC data
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Thermal Decomposition Characteristic and Kinetics of Nitroguanidine Solution

CHEN Ying-ying' , CHEN Li-ping' , CHEN Wang-hua', DONG Ze'*, XUE Bei-bei' , ZHANG Jun', WANG Yan'

(1. School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094 , China; 2. Solvay Investment Co Ltd, Shanghai 200000 ,
China)

Abstract: Nitroguanidine(NQ) is usually suggested add water as stabilizer before transport and storage. To investigate the thermal de-
composition characteristic of the mixture, differential scanning calorimetry (DSC) was used to test the thermal decomposition behaviors
of NQ under dynamic and isothermal conditions. The specific heat generation of the decomposition reaction were about 311 and
305 ) - g™' for dynamic and isothermal DSC. The activation energy of NQ solution under dynamic DSC (£, =84-78 k) - mol™")
and isothermal DSC(E,=86-78 kJ - mol™) obtained by Friedman method was very close, and the value of it did not show much varia-
tion; indicated the reaction could be expressed as single step mechanism. And the bell-shaped curves under isothermal DSC indicated
the autocatalytic character of it. Then a more accurate autocatalytic model was chosen to describe it, nonlinear fitting was used to
calculate the kinetic parameters, the model function equation was expressed as da/dt=exp(18.03)exp(=92170/RT) (1-a) """ +
exp(18.00) exp(-76400/RT) (1-a) " '""a'*”. And the dynamic data well fitted with the model curves, verified the correctness of
the single autocatalytic model.

Key words: nitroguanidine( NQ) solution; dynamic mode; isothermal mode; Friedman method; autocatalytic model
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