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Table 1 Solubility of DAAzF and DAAF
solvent  cyclohexane 1,2-dichloroethene ethyl acetate tetrahydrofuran
DAAzF no no trace trace
DAAF no no no trace
solvent acetone  dimethyl sulfoxide ethyl alcohol water
DAAzF trace soluble no no
DAAF trace soluble no no
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Fig. 1 DSC curves of DAAzF at different heating rates
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Fig.2 DSC curves of DAAF at different heating rates
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Table 2 Kinetic parameters of DAAzF and DAAF

Kissenger’s method Ozawa's method average
activation
samples E InA relative E relative energy
/kJ cmol ™' /s7! coefficient /kJ + mol ™' coefficient /K] - m(;l _1
DAAzF  336.8 67.535 0.98968 329.7  0.99025 333.2
DAAF 220.49  49.230 0.99953 218.1 0.99957 219.3
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Table 3 Experimental results of TGA for DAAzF and DAAF

percent of mass loss /% temperature

remnants

/%

samples of weight
unchanged/ C
DAAzF 240.7 265.7 273.3 279.3 283.3 298.4 1.45

DAAF 233.6 258.4 262 266.9 276.1 293.75 19.3
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Table 4 Thermal properties parameters of DAAzF and DAAF

explosion temperature

VST TG / % o
samples  ml, - g‘l ml, - g'l
. 100 C 120 C ” .
/100°C /120°C /48 h /48 b 5 1000
/48h /48h
DAAzF 0.26 0.73 0.08 0.26 375 279.5
DAAF 1.95 0.47 3.26 220 222.5

& 4 Al M. DAAZF f£ 100 C (i & N
0.26 mL, i AL T SCHE 5. 87 mL, [fii DAAF <
TR SCHRE 069 mL K {H B — A
2y, ORI AL A W L R AR . SRS I
B R s T B RAF R . o DAAF 1
1000 s Il SR EE L S s 1 & miAR, 5 — R AEZ5 M I, 4
BrIR R 7E DK DAAF (48 & A B, XY 48 B R 6 ~
1000 s , J& AE 8 40 ) B R PR BE IR BE o 220 °C L BP B 22 H
1000 s Il A 10 5 s % K 5000 3R 2 3 3et fe /N — 7
TR W (E, G AT RE E 1000 s B I AR IR .
DAAZF () BL28 iR, B B R AR T DAAF, 4k
5 F DAAF, ULH] DAAZF HA 547 i 444 8 1
3.4 DAAZF 71 DAAF By R B

DAAzF \DAAF 5 LR FHXEZS R LR S,

x5 LHEHHERE

Table 5 Sensitivities of several explosives

impact sensitivity friction sensitivity sensitivity to electrostatic spark

explosives = /% Vi /kV Eq/m)
DAAF 112 (5 kg) 0 4.009 245.7
DAAZE > 140 (5 kg) 0 4.197 268.6
BTF 21 (2.5 kg) 100 4.023 36

HMX 32 (2.5 kg) 100 2.552 99.37
RDX 26 (2.5 kg) 76 +8 3.142 150.7
PETN 16 (2.5 kg) 92 ~100 2.52 97.0
TNT 100 (2.5 ke) 4-6 4.945 373.1
TATB =140 (5 kg) 0 0 0

Note: Data in brackets is the weight of hammer.
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Properties of Diaminoazofurazan and Diaminoazoxyfurazan

LI Hong-zhen, HUANG Ming, ZHOU Jian-hua , SHEN Ming , CHEN Ya , PENG Qiang
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract; Thermal decomposition behaviors and thermal properties of diaminoazofurazan ( DAAzF ) and diaminoazoxyfurazan
(DAAF) were studied by DSC with heating rate 2.5 °C - min "', 5 °C - min~', 10 C - min "' and 20 C - min~', TG /DTG at
heating rate 10 °C + min~', VST and thermal explosion test. The values of average activation energy of DAAzF and DAAF calculat-
ed by kissenger’s equation and Ozawa’s equation are 333.3 kJ « mol ™', 219.3 kJ + mol ™' with pre-exponential factors (InA)
67.535 s~ and 49.230 s~ VST:
0.26 mL « g7'/100 °C/48 h, 1.95 mL - g~'/100 °C /48 h; Loss of weight;0.08% /100 °C /48 h, 0.47% /100 °C /48 h; thermal
explosion temperatures for 5 and 1000 seconds delay are 375 °C and 279.5 °C for DAAzF, 220 °C and 222.5 °C for DAAF respec-

respectively. Thermal stability parameters of DAAzF and DAAF are shown respectively

tively. These results make clear that DAAzF and DAAF have good thermal stability and the thermal stability of DAAzF is superior to
that of DAAF. Sensitivity tests indicated that DAAzF and DAAF are insensitive to impact , friction and electrostatic spark. Average
particle size diameters of DAAzF and DAAF were less than 10 pm analysed by LS Laser Particle Size Analyzer.

Key words: organic chemistry; insensitive high explosives; furazan; DAAzF; DAAF; property



