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Progress in Research of Non-azide Gas Generating Composition

LIU Ying, FENG Changgen, YANG Li

State Key Laboratory of Explosion Science and Technology, Betjing Institute of Technology, Beijing 100081, China

Abstract The non-azide gas generating composition is a hot research topic due to its many features, such as high nitrogen content, fast
burning rate, good stability, non—toxicity, and green environmental protection. It is widely applied in airbag, spacecraft, fire fighting and
other fields. In this paper, compared with the traditional azide gas generating composition, the properties of azole, azine, guanidine and
azolc gas generating compositions are analyzed in detail; the progresses in the synthesis, the characterization and the application are
reviewed; the formulas and characteristic parameters are discussed. It is found that the non-azide gas generating composition has not
completely replaced the traditional azide gas generating composition, despite its superior properties in many aspects, because of factors
like the high price, the excessive heat of combustion, and the high temperature. Therefore it is necessary to develop a more environment
friendly,, non—toxic, effective, cheaper and practical non—azide gas generating composition.
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Table 1 Formulations and properties of azole gas generating compositions

JP5 (W3 Figigia BRBER /K AP R/ (mm-s™) PR/ (mol-100g™")  SCHk
1 SAT;NaNO3;Sr(NOy),;Si0,  33.0:10.0:49.0:8.0 1853 17.8 — [24]
2 Zn(AT);Sr(NO5), 29.0:71.0 1450 11.33 — [25]
3 BTA ; CuO 22.8:77.2 1517 27.4 1.04 [26]
4 5-ATN;PASN 73.12:26.89 — 17.53 3.82 [27]
5 APV ; PSAN;BHT-2NH,; 8:80.60; 11.40 2206 29.4 3.99 33]
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Table 2 Formulations and properties of azine gas generating compositions

e 7 Bt It kO P
/(mm-s™)  /(mol-100g™)

1 THT; CuO 17.0:83.0 1358 3.2 1.19 [40]

2 THT; Sr(NO5) 27.8:72.2 2506 14.0 2.29 [40]

3 THT; KNO, 28.7:71.3 2131 18.8 2.11 [40)

4 AN;PA;3,6-diamido-1,2,4,5—tetrazine 77.66:15.96:6.38 <2000 — 42 [41]

5 ANPZO; AN;KCIO,; A B E 7 3 CuO s AT HERURIE  36.35:38.82:11.78:4.55:3.5:5 2360  60.61 3.14 [54]
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Table 3 Formulations and properties of guanidine compound gas generating compositions

APl MABRE R PR

o - .

s ey PRt K /(mm-s?) /(mol- 100g™) ik

1 GN;bCN; CuDABT; bCuATN; ALO5;Si0, 28.58:21.36:4:43.36:1.5:1.2 1959 38.71 — [61]

2 bCN; GN ; Cu(CH,N5),; Al,05; Si0, 50.67:26.33:20:2.7:0.3 — 22.79 — [62]

3 GN; bCN;5—-ATN/bCN Complex;AP; Guar gum;Al,0O5 23.65:14.87:48.78:7:3:2.7 — 56.35 — [63]

4 bCN ; hexamine cobalt I1I nitrate ; GN ; CC—1 34.34:45.66:10:10 — 18.87 2.94 [64]

5 bCN;GN;Si0,; KP 26.0:59.7:0.3:14.0 <2300 43.7 5.2 [66]
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Table 4 Formulations and properties of azoic compound gas generating compositions

5 it 7 Ji L PR be it /K PREEHE R/ (mm-s™) 7= =/ (mol-100g™)  SCHR
1 PSAN;GTZ 78.22:21.78 2254 13.9 4.06 [60]
2 PSAN ;CuO ; Azodicarbonamide 68.27:3.25:27.50 — 56.35 — [63]
3 PSAN;ABHT-2GAD 78.45:21.55 — — 3.95 [74]
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