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bond length is A)
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Table 1

position temperature of energetic salts

N—N bond length in pentazole anion and decom-

com- bond length/A

pound N1IN2) N2-NB) NGNA) NA—NG)  NGE—N1) average

1 1.320 1.318 1.310 1.310 1.310 1.314 100.2
2 1.331 1.300 1.335 1.310 1.314 1.318 110.5
3 1.294 1.308 1.310 1.339 1.309 1.312 95.2
4 1.324 1.324 1.305 1.317 1.320 1.318 95.3
5 1.309 1.316 1.316 1.316 1.309 1.313 106.3
6 1.312 1.315 1.316 1.316 1.318 1.315 105.5
7 1.320 1.328 1.314 1.323 1.326 1.322 99.6
8 1.319 1.318 1.313 1.318 1.304 1.314 99.4
9 1.312 1.308 1.315 1.314 1.317 1.313 100.5
10 1.316 1.318 1.317 1.318 1.316 1.317 124.8
11 1.320  1.323  1.312  1.320 1.322 1.319 107.2
12 1.301 1.309 1.314 1.313 1.301 1.308 120.9
13 1.314  1.311 1.311 1.315  1.311 1.312 98.5
14 1.319  1.319 1.325 1.327 1.325 1.323 107.8
15 1.320 1.295 1.337 1.307 1.307 1.313 101.8
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lo-pentazolate salts: rapid synthesis, characterization, and

Effect of Hydrogen Bonding in Pentazole Nonmetallic Salts

WANG Peng-cheng', JIANG Zhen-ming’, ZHOU Xin-li', LIN Qiu-han', LU Ming'

(1. School of Chemical Engineering , Nanjing University of Science and Technology ; Nanjing 210094, China; 2. The Gansu Yinguang Chemical Industry Group
Co. LTD ; Baiyin 730999, China)

Abstract: In order to study the formation rule of hydrogen bonds in pentazole non-metal salts and its influence on stability, the
Reduced Density Gradient (RDG) theoretical analysis method was used. The hydrogen bonding interactions of a single N~ an-
ion and its surrounding cations in the structure were investigated. The hydrogen bond length was read from the single crystal
structure of each compound, and the strength was obtained from the RDG analysis. Results show that N~ anion can form two
types of hydrogen bonds, N—H---N and O—H---N, with N—H and O—H proton donors with electro positivity. O—H---N hy-
drogen bonds are stronger, while N—H---N hydrogen bonds are weaker. There are two factors influencing the stability of N~ an-
ion, one is the structure symmetry of N~ anion, and the other is the graphene-like structure that forms a crystal plane layer. Un-
der the interaction of hydrogen bonding, N, anion maintain good structural symmetry (biguanidinium pentazolate salt, 10) and
graphene-like structure (3,6, 7-triamino-7H-[1,2,4 triazolo[4,3-b] [ 1,2, 4 ]triazol-2-ium pentazolate salt, 12), which can sig-
nificantly improve the stability and bring the decomposition temperature up to 124.8 and 120.9 °C. On the contrary, if the hydro-
gen bonding causes serious deformation of Ny~ anion structure, which leads to the loss of symmetry and fails to provide planar
stacking (oxalohydrazinium pentazolate salt, 3 and 4,4’ ,5,5'-tetraamino-3, 3'-bi-1, 2, 4-triazol-2-ium pentazolate salt, 4), the
stability of the N;~ anion will decrease significantly, and the decomposition temperature is only 95 °C.
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