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Table 1 The melt of the mixture at different mass ratios

the second endothermic
peak temperature/°C

ANTA/%  TNAZ/% the first endotherm;c
peak temperature/°C

0 100 - 100.0
10 90 84.3 95.6
20 80 84.4 91.6
30 70 84.3 88.3
40 60 84.3 84.4
50 50 84.4 92.0
60 40 84.3 99.1
70 30 84.4 106.0
80 20 84.3 114.2
90 10 84.3 122.0
100 0 - 132.0
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Fig.1 Binary phase diagram of ANTA and TNAZ
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Table 2 The outgassing amount of TNAZ, ANTA and eutectic

mixture at different temperature

V" /mLeg™!
T/°C
TNAZ ANTA TNAZ/ANTA =60/40
80 1.438 0.151 0.220
90 1.470 0.295 0.227
100 1.700 0.572 0.280
110 1.741 0.840 0.286

Note: 1) The outgassing time is 30 min.
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Fig.2 DSC curve of eutectic mixture
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Table 3 The sensitivity comparison of eutectic mixture, TNT and Comp. B

explosives T/ C p/g+cm™? P/ % P/ % H50/cm Vo / kV Eso/ )
TNT 80.9 1.654 4 ~6 14 59 4.945 0.373
Comp. B - 1.748 0~6 44 53 - -
TNAZ/ANTA =60/40 84 1.785 4 36 57.9 5.710 0. 497
Note
R4 TNAZ/ANTA S ARG W A 24 10 g o 0] 325
Table 4 Measure results of detonation velocity for TNAZ/ANTA eutectic mixture
p/g - cm™? L/mm t/ us Doy /m =57 Diean/m + 57" Dy /m s Pea/GPa
1.760 127.70 15.96 8.001
7.995 8.038 27.87
1.760 127.74 15.99 7.989
RS> JFAMMIRET L
Table 5 Comparison of work capacity for explosives
R-Ry =3 mm R-Ry =7.5 mm
explosives p/g-cm™  D/m-s”! - - - -
t/ps u/m-s” E/k) - g~ t/ps u/m-s” E/k) - g~
TNT 1.636 6.938 2.98 1.195 0.714 6.41 1.382 0.955
Comp. B 1.690 7.820 2.54 1.403 0.984 5.48 1.588 1.261
TNAZ/ANTA =60/40 1.760 7.995 2.47 1.475 1.088 5.27 1.679 1.409
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Table 6 The mass change of the samples at different temperature

T/C My /g M, /g AM/g
60 2.000 1.999 0.001
65 2.000 1.997 0.003
70 2.000 1.995 0.005

Note: M, and M, are mass of samples before and after constant temperature

respectively.
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Preparation and Properties of Lowest Eutectic Mixture TNAZ / ANTA

ZHANG Xue-mei' , I DONG Hai-shan Z, SUN lJie’, GAO Da-yuan’, XIA Yun-xia’, LIU Xico-feng®, DONG Xiao'

(1. School of Chemical Engineering Environment , Beijing Institute of Technology, Beijing 100081, China; 2. Institute of Chemical Engineering and Material ,
CAEP, Mianyang 621900, China)

Abstract: A phase diagram of 1,3, 3-trinitroazetidine (TNAZ) and 3-amino-2,4,6-trinitroanisole ( ANTA) was draw by origin
software and the sensitivity, thermal stability, and detonation performance of the eutectic mixture were tested in order to design a
potential TNT replacement for melt-cast explosive. The results show that when the weight percent of 3-methoxy-2, 4, 6-
trinitrobenzenamine is 40% , the mixture has the lowest melting point, 84 °C. The eutectic mixture has good thermal stability and
its friction sensitivity, impact sensitivity, electrostatics sensitivity are comparable to TNT. The working capability of the mixture is
148% equivalent to TNT and 114% equivalent to Comp. B. Furthermore, another advantage of eutectic mixture is that there is no
permeability oil at 70 °C for 6 h. These results indicate that the eutectic mixture is a potential replacement of TNT for melt-cast
explosive.

Key words: organic chemistry; replacement of TNT; lowest eutectic mixture; preparation; properties
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