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Scheme 3  Synthesis of guanidine enegertic salts by ion-ex-

change method
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Table 1 Properties of several guanidine energetic salts
energetic ionc density melting point standard molar enthalpy detonation velocity detonation pressure
compounds /g - cm™? /°C /k) + mol ™! /m s /GPa
GNTX 1.698 198 136.7 8201 26.6
AGNTX 1.697 167 256.4 8514 28.5
DAGNTX 1.687 83 361.0 8686 29.2
TAGNTX 1.639 82 471.5 8786 29.4
G_2MNAT 1.632 176 255 8300 25.0
AG_2MNAT 1.608 146 366 8495 26.0
DAG_2MNAT 1.567 138 479 8603 26.2
TAG_2MNAT 1.573 143 587 8827 27.7
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Table 2 Formulations and properties of guanidine derivatives gas generating compositions
formulations combustion burning E.a]te volume of primary gas products/%
temperature/K  /mm - s (6.9 MPa)
NQ/KN-PSAN =41.0/59.0 2682 8.6 H,0 53.0; N, 37.0; CO, 9.0; O, 0.3
CN/NQ/NH,NO, /KNO, =35.7/10.0/46.1/8.2 2478 7.2 H,0 54.0; N, 37.5; CO, 8.4
TAGN/NH,NO; /CuCO, =34.9/59.2/5.9 2429 38.9(9 MPa) H,O,N,,CO,
GN/NH,ClO, /NaNO, /SiO, =58.5/23.5/17.8/0.2 2339 - N, 36.9; H,0 36.7; CO, 24.5
GDN/AN =67.5/32.5 1280 16.3 H,0 36.6; N, 45.5; CO, 17.9; 4.06 mol/100 g
GZT/PSAN =21.8/78.2 2254 13.9 4.06 mol/100 g
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Table 3 The explosive performance of some azotetrazolate compounds

energetic enthalpy of formation  density detonation detonation detonation impact friction
compounds  /kj - kg™ /g - cm™? pressure/GPa  velocity/m - s~ temperature/k sensitivity/cm sensitivity /kg
GZT 1441.5 1.538 16.9 7508 2214 >320 36
AGZT 2009.0 1.559 21.2 8511 2510 - -
DAGZT 2477 .4 1.580 25.2 9189 2785 - -
TAGZT 2873.9 1.602 28.3 9678 2956 25 8.4
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GAN Zhi-yong, CHAI Chun-peng, LUO Yun-jun, LI Na, LI Guo-ping
( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The synthesis method of energetic guanidine ionic compounds with the characteristics of high enthalpy of formation,
good thermal stability and environment-friendly was summarized. The effects of cation,anion,substituent group and intermolecular
force on the melting point,density and energy performance of energetic guanidine ionic compounds were analyzed. The progress
in the applications of energetic guanidine ionic compounds in gas generation agents, propellants and explosives was introduced
and reviewed.
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