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Table 1 Calculated parameters of the thermal decomposition reaction for the systems 1 ~3
determined from the DSC curves at various heating rates
B Tyo04/K Qzawa method
- system 1" system 27 system 3°
/K + min~! system 1" system 2% system 3% system Y Y
) 3 3 Eu:0.44> o Q Ea:0.44> To Q EQ:OAM o Q
2 513.98 514.76  524.72
4 528.33  531.79  534.56
6 535.33  538.57 541.73 106.6 0.9983 0.019 105.0 0.9934 0.037 131.6 0.9941 0.035
8 543.18  543.48  548.93
notes: 1) analytically pure; 2) commercially pure AN; 3) analytically AN/NaNO,(90/10) ; 4) the unit of £__, , is kJ » mol ™",
&2 HDSCHLWEN3MERNAIBREHNFSHHITEE
Table 2 Calculated kinetic parameters of the thermal decomposition reaction for systems
1 ~3 determined from the DSC curve at a heating rate of 6 K - min ™"
Taco Tycos Ta-0s Ty-04 Satava-Sestak method
system - - - y - 0
K K SCa)No. E/KJ - mol™" lg(A/s™") r, Q,
514.48 526.08 530.76 535.33 14 109.7 8.25 0.9949 0.024
515.87 526.77 533.22 538.57 14 102.1 7.44 0.9998 0.004
515.98 530.51 536.26 541.73 29 129.4 9.42 0.9947 0.036
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Thermal Decomposition Kinetics of Mixture of AN and NaNO,

GUO Zi-ru, WANG Xiao-hong
( Department of Chemical Engineering, Anhui University of Science and Technology, Anhui 232001, China)

Abstract: The kinetics of the thermal decomposition reaction of analytically pure ammonium nitrate

(AN) , commercially pure AN and mixture of analytically pure AN and NaNO, has been investigated by

means of non-isothermal DSC and TG at various heating rates of 2,4 ,6,8 K - min ™'

,respectively. The re-

sult shows that the decomposition reaction in the conversion degree range of 0.0 ~ 0.4 for AN is con-

trolled by nucleation and growth, and the mechanism function is Arrami-Erofeev equation with n =2/3.

The decomposition process of the mixture in the conversion degree range of 0 ~0. 4 is classified as one-di-

mension phase boundary reaction and the mechanism function is the contracting sphere ( volume ) equation

with n =1/3. The kinetic equations of analytically pure AN( commercially pure AN is resembled ) and the

10°% (1 —a)[ - In(1

mixture are da/dT =

- a)]exp(-1.319 x 10*/T) and da/dT = 10™*(1 -

a)exp( = 1.566 x 10*/T) respectively , indicating that NaNO, can improve the thermal stability of AN.
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thermal decomposition, kinetics; DSC; TG



