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Scheme 1

Synthetic route of ANTA
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Fig.1 DSC curves of ANTA, TNA and the lowest eutectic
mixture of ANTA/TNA
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RT ANTA TNAFTANTA/TNA ISR P (19 50 B o3 Mt i )52
Table 1 Melting points and decomposition temperatures of
ANTA, TNA and the lowest eutectic mixture of ANTA/TNA

sample T./°C T,/°C T,/C
ANTA 128.63 133.19 248.48
TNA 110.50 114.76 269.16
ANTA/TNA 83.02 89.05 237.74

Note: T, isthe melting point of the sample; T_ is the endothermic peak tem-

perature; T, is the thermal decomposition temperature.

2 ANTA TNAFIANTA/TNA (RS Py 1 3453 it 3 ) % 28
Table 2 Thermal decomposition kinetic parameters of ANTA,
TNA and the lowest eutectic mixture of ANTA/TNA

Kinssinger Owaza
sample E, E
" /kkJ-mol’1 InA R¢ /(;<J-mo|’1 R;
ANTA 106.88 23.51 0.988 106.78 0.999
TNA 108.57 22.76 0.997 112.00 0.997
ANTA/TNA  106.04 23.11 0.998 109.27 0.999

Note: F, is the activation energy obtained by Kissinger method; E_ is the acti-

vation energy obtained by Ozawa method.
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ANTA/TNA at different heating rates

Heat flow curves of the lowest eutectic mixture of
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Fig. 3 Heat flow curves of the lowest eutectic mixture of
ANTA/TNA with different additives
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Table 4 Melting points(T, ), freezing points (T;) and super-
cooling degrees (AT) of the lowest eutectic mixture of ANTA/

TNA and its mixtures with different additives

samples B/C-h" T /C T./C AT/C
1 85.85 73.84 12.01
2 85.73 72.28 13.45
ANTA/TNA
3 85.29 69.88 15.41
4 85.02 66.83 18.19
1 84.60 76.25 8.35
2 83.32 74.49 8.83
ANTA/TNA-HMX
3 83.03 74.10 8.93
4 83.03 72.99 10.04
1 82.05 75.39 6.66
2 82.67 74.52 8.15
ANTA/TNA-RDX
3 82.91 73.98 8.94
4 81.94 73.70 8.24
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W1, 5 WO b b s S 25 5 R G212 G, B R IR
BT R WO R B B S 45 R LA B PR ) AR Y
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T2 [RVESE | AT 04 975 0328 7 08 /b, DAL T el 45 5 5 328 W
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Fig.6 Change curves of crystallinity with time for the lowest
eutectic mixture of ANTA/TNA
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Table 5 Avrami exponent (n) and InZ of crystallization pro-
cess for the lowest eutectic mixture of ANTA/TNA and its mix-

tures with HMX and RDX

B ANTA/TNA ANTA/TNA-HMX  ANTA/TNA-RDX
/°C-h™ n InZ n InZ n InZ

1 2.91 -16.45 3.06 -17.06 2.89 -16.26

2 2.86 —15.26 3.33 -17.32 3.01 -15.91

3 3.27  -16.58 3.20 -16.56 3.07 -15.60

4 3.13 -16.58 3.64 -18.24 3.16 —-16.02
average 3.04 -16.22 3.31 -17.30 3.03 -15.95
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Table 6 F(T) and Ozawa index (m) of the lowest eutectic
mixture of ANTA/TNA and its mixtures with HMX and RDX

ANTA/TNA ANTA/TNA-HMX ANTA/TNA-RDX
o
/o F(T) F(T) F(T)

°© - m . — m . —

/ °C-min" /°C-min®"! / °C+min"
30 7.45 1.41 9.06 1.34 10.10 1.14
40 7.45 1.43 9.15 1.35 9.88 1.18
50 7.53 1.45 9.19 1.36 9.63 1.21
60 7.60 1.45 9.21 1.37 9.36 1.25
70 7.68 1.45 9.20 1.38 9.07 1.29
80 7.79 1.45 9.16 1.40 8.73 1.35

1 2 6 19 850 vT DU IR 08 4 76 A 5 b AN [R]
5 i B o B0 mAE R R, U Avrami-Ozawa J7
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B 52 MR B /0N 45 i ORI — B0, /£ RDX 1, F(T)
(#0245 o o ) O DR /N | 156 BH 4 T TR i 4
s JE ) B0 TR S0 RT3 a0 o o % 1 O AR A
L= ERT i
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Thermal Decomposition, Melting Kinetics and Crystallization Kinetics of the Lowest Eutectic Mixture of
ANTA/TNA

ZHONG Sheng. JIN Bo, PENG Ru-fang

(Southwest University of Science and Technology , State Key Laboratory of Environmentally Friendly Energy Materials , Mianyang 621010, China)

Abstract: In order to obtain the thermal decomposition properties and melting crystallization kinetic parameters of the lowest eu-
tectic mixture of 3-amino-2,4, 6-trinitroanisole (ANTA)/N-methyl-2, 4, 6-trinitroanisole (TNA), the thermal decomposition prop-
erties of the lowest eutectic mixture of ANTA/TNA were studied by differential scanning calorimetry (DSC), and the thermal de-
composition kinetic parameters were calculated. The effects of additives (HMX and RDX) on the melting process and crystalliza-
tion process of the lowest eutectic mixture of ANTA/TNA were studied by microcalorimetry. The non-isothermal melting and crys-
tallization behaviors of the eutectic mixture were analyzed by Satava-Sestdk method and Avrami method, respectively. Results
show that the lowest eutectic mixture has good thermal stability, and the thermal decomposition kinetic parameters are close to
that of ANTA and TNA. The melting process of eutectics conforms to the first-order reaction kinetics, and the heating rate has a
great influence on the melting kinetic parameters. Additives can reduce the dependence of melting kinetic parameters on the heat-
ing rate to a certain extent. The crystallization process of the lowest eutectic mixture gradually shifts to the low temperature region
with the increase of cooling rate, and the crystallization rate decreases with the increase of crystallinity. In HMX medium, the
crystallization rate is less affected by crystallinity, and the crystallization rate in RDX increases with the increase of crystallinity.
Key words: ANTA/TNA;the lowest eutectic mixture ;thermal decomposition; melting kinetics;crystallization kinetics
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