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Theoretical Studies on the Relationships between Molecular Struc-
ture or Thermodecomposition Parameters and Impact Sensitivity of
Azotetrazolate Nonmetallic Salts
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(“ Xi'an Modern Chemistry Research Institute, Xi'an 710065)
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Abstract Geometry conformations of six azotetrazolate nonmetallic salts such as guanidinium azotetra-
zolate (GZT) etc. were optimized by density functional theory (DFT) at the level of B3LYP/6-31G. Molecu-
lar structure parameters such as the energy of lowest unoccupied molecular orbital (ELymo), the energy of
highest occupied molecular orbital (Eyomo) and the atom charge of six azotetrazolate nonmetallic salts were
calculated. Relationships between the impact sensitivity and those molecular structure parameters or ther-
modecomposition parameters were investigated. Results showed that the impact sensitivity had good rela-
tionships with parameters such as oxygen balance, thermodecomposition temperature, thermodecomposition
activation energy or net atom charge on substituted groups in cation. More precisely, the impact sensitivities
decrease with the decrease in oxygen balance or increase with the decrease in the thermodecomposition
temperature or activation energy or the net atom charge on substituted groups.
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Table 1 Molecular structure parameters, thermodecomposition parameters and impact sensitivity of azotetrazolate nonmetallic salts

aey) DSC7,/C  E/(kJemol ") OB ¢” ST /% Erumo/an  Egomo/an.  AE/au.  JEdifER/T
AFZT 135.9 160.36 —4.758 —57.1 —2.1524  —83150  6.1626 3
AZT 196 — —6 —64.0 —0.4748  —8.7009  8.2261 3.8
TAGZT 201.6 164.56 —6.945 —72.6 —12503  —8.5996  7.3493
DAGZT 194 182.74 —6.973 —73.3 —1.5377 —8.8601  7.5063
AGZT 217.4 205.55 —7 —76.3 —1.3845  —9.0051  7.6206 15
GZT 253.7 210.55 —7.038 —78.8 —1.1891  —8.8056  7.6165 32

¢ Calculation formulation of OBmom: OB /90=100*(2no—ny—2nc—2ncoo)/M, no, nc, ny and ncoo denote the molecular number of oxygen, carbon, hydrogen,

carboxyl in one molecular material separately. M is the molecular weight of material.
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Table 2 Atomic net charge on substituted groups of azotetrzolate nonmetallic salts
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Figure 1 Relationship between impact sensitivity and oxygen
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Figure 2 Relationship between impact sensitivity and Ejyyo,
Eyomo (a) or AE (b) of azotetrazolate nonmetallic salts
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Figure 3 Relationship between impact sensitivity and net

charge on substituent groups of azotetrazolate nonmetallic salts
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Figure 4 Relationship between impact sensitivity and decom-
position temperature of azotetrazolate nonmetallic salts
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