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Table 2 Results of orthogonal experiments

No. A B C D yield/ %
1 1 1 1 1 67.6
2 1 2 2 2 71.1
3 1 3 3 3 73.9
4 2 1 2 3 72.5
5 2 2 3 1 79.6
6 2 3 1 2 69.0
7 3 1 3 2 59.2
8 3 2 1 3 65.5
9 3 3 2 1 76.8
ky 70.9 66.4 67.4 74.7
k, 73.7 72.1 73.5 66.4
ky 67.2 73.2 70.9 70.6
R 6.5 6.8 6.1 8.3
x3 HEDWHER
Table 3 Results of variance analysis
source square of deviance  degree of freedom F value significance
A 64.4 2 1.14 _
B 79.3 2 1.41 -
C 56.3 2 1.00 - -
D 101.7 2 1.81 - -
error 56.28 2
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Table 4 Effect of NaOH concentration on yeild of product

NaOH concentration/mol + L ™' 1.0 1.5 2.0 2.5
yield/ % 73.3 79.6 71.9 69.7
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Table 5 Result of repetition experiments

number 1 2 3 average

yield/ % 79.6 80.2 76.8 78.9
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Table 6 Effect of reaction temperature on yield of GZT

temperature/ C 40 50 60 70

yield/ % 88.0 94.3 87.2 81.1
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Table 7 Effect of molar ratio of reactants on yield of GZT

n(GN)/n(GZT) 2.0 2.5 3.0 3.5

yield/ % 88.7 94.4 94.2 91.0
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Table 8 Result of scale-up experiments

scale-up times 6 times A 6 times B 60 times A 60 times B

yield/ % 84.6 87.2 82.4 83.6
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Synthesis and Characterization of GZT

WANG Yi-hui, DU Zhi-ming, HE Chun-lin,
CONG Xiao-min, WANG Hong-she, WANG Chun-ying
( State Key Laboratory of Explosion Science and Technology, BIT, Beijing 100081, China)

Abstract: Guanidinium azotetrazolate ( GZT ) was synthesized from 5-aminotetrazole (5-AT) by oxidation-reduction reaction and

chemical combination reaction. The effects of reaction temperature ,reaction time , molar ratio of reactants and NaOH concentration on

the reaction were discussed. The proper technological conditions were identified as follows: based on 0. 1 mol of 5-AT, NaOH

concentration 1.5 mol + L™ n(5-AT) : n( KMnO, ) =3 : 3,reaction temperature 80 °C ,reaction time 60 min. Under the known

optimum conditions, scale-up test is made and the yield is more than 80% . The structure and characterization of the compound were

characterized by element analysis,IR,' H-NMR and TG-DTA technology.

Key words: applied chemistry; 5-aminotetrazole (5-AT) ; guanidinium azotetrazolate( GZT) ; high-nitrogen compound



