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Table 1 The yield of Atrz under different illumination time
No. illumination time/h yield/%
1 0 68
2 0.5 62
3 1 57
4 1.5 53
5 2 49
6 2.5 46
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Table 2 The yield of Atrz under the different molar ratio of a-

vailable chlorine to acetic acid

No. n(available chlorine) : n( acetic acid) yield /%

52
.5 60
67
12.5 70
66
:3.5 62
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Table 3 The yield of Atrz under different reaction temperature

No. T/°C yield/%
1 3 56
2 7 78
3 10 72
4 15 70
5 20 58
6 25 50
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a. Atrz crystals prepared
with SDCI
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Fig.1 The crystals of Atrz prepared with SDCI and sodium

b. Atrz crystals prepared
with NaClO

hypochlorite as the oxidant respectively
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Table 4 The main parameters of the unit cells prepared respec-

B

(i1

tively with SDCI """ and sodium hypochlorite as the oxidant

compound Ref. [11] this work
crystal system monoclinic monoclinic
space group P2(1)/n P2(1)/n
temperature/K 293(2) 153(2)
a/A 5.0316(10) 4.975(2)
b/A 6.4982(13) 6.470(3)
c/A 10.301(2) 10.210(5)
al/(°) 90 90

B/(°) 91.56(3) 92.125(7)
y/(°) 90 90
volume/A 336.68(12) 328.4(3)
z 4 4

density calc. /g - cm™ 1.619 1.660

R,/ wR, [ all data]
R,/ wRy[I>20(1)]

0.0513/0.1512
0.0600/0.1572

0.0438/0.0940
0.0370/0.0892
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b. DSC curve of Atrz with NaClO
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Fig.2 DSC curves of Atrz prepared with SDCI ''’and sodium

hypochlorite as the oxidant
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Synthesis Improvement for 4, 4'-Azobis (1, 2, 4-triazole)

XUE Lin-jun'* | TANG Zhan’, Bl Yan-gang', RONG lJing-jing', YANG Li' , ZHANG Tong-lai'

(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. Baicheng Ordnance Test Center of
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Abstract. Sodium dichloroisocyanurate was replaced by sodium hypochlorite as the oxidant for improving the synthetic method of
4, 4'-azobis (1, 2, 4-triazole). Three different factors, the illumination time, the molar ratio available chlorine to acetic acid and
the reaction temperature, were studied for the influence of the reaction process. The structure and properties of the product ob-
tained were compared with literature ones. Results show that under the condition of dark (Oh illumination time) , the molar ratio
available chlorine to acetic acid 1 : 2.5 and 7 °C, the yield is 78% . Compared with sodium dichloroisocyanurate, sodium hypo-
chlorite used as the oxidizing agent to synthesize 4 ,4'-azobis(1,2,4-triazole) can not only omit the separation and purification of
4,4'-azobis(1,2 ,4-triazole) , but also solve the problem of processing the isocyanuric acid.

Key words: 4 ,4'-azobis(1,2,4-triazole) ; 4-amino-1,2,4-triazole; sodium dichloroisocyanurate; sodium hypochlorite; the syn-
thetic method
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