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Table 1 Formulations and properties of azotic heterocyclic compounds gas generating compositions

burning burning speed . ducti
No. bases and mass percent temperature  /mm - s~ primay /gvj P:;O peton
. /0
/K (6.9 MPa)
1) TO/NH,CIO,/NaNO,/V,0; =30.1/40.4/29.0/0.5 2499 9.4 N, 30.5; CO,24.6 H,042.5; 0,2.4
2041 5AT/ NaNO,/ Sr(NO,),/Si0, =33.0/10.0/49.0/8.0 1853 17.8 N, 49.3; C0O,20.2 H,028.7
3550 Zn(ATr) (NO,)/ KNO, =51.6/48.4 1654 16.6 N, 51.0; CO,25.9 H,014.5; 0,8.6
4" BTA/Cu0 =22.8/77.2 1517 27.4 FEEN N, ; AR E H, Hil CO,

MEE LA LAE I, L2, 4-=1-5-[ (TO) gy EASFEFC 2O — R HZ A KRR A5 T
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Table 2 Formulations and properties of guanidine derivatives gas generating compositions

burning burning speed o as producti
No. bases and mass percent temperature /mm -+ s n brimaty /&d? F;O Heton
/K (6.9 MPa) Yo
1177 NQ/KN-PSAN =41.0/59.0 2682 8.6 0.47 H033.05 N, 37.0
Q/KN-FSAN G 0759. : : €0,9.0; 0,0.3
H,0 54.0; N, 37.5
2181 GN/NQ/NH,NO,/KNO, =35.7/10.0/46.1/8.2 2478 7.2 0.66 ? o 8 42
, 8.
3% TAGN/NH,NO,/CuCO, =34.9/59.2/5.9 2429 ( 93?“‘;) - F# 4 H,0, N,, CO,
. N, 36.9; H,0 36.7
41191 GN/NH, Cl0,/NaNO,/Si0, =58.5/23.5/17.8/0.2 2339 - 0.21

0, 24.5
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Table 3 Formulations and properties of azoic compounds gas generating compositions

burning temperature

No. bases and mass percent

burning speed/mm + s~'  primary gas production

/K (6.9 MPa) /vol. %
11 AGAT/Ba(NO,), =60.0/40.0 - - 44.0 1./100 g
281 GZT/PSAN =21.8/78.2 2254 13.9 4.06 mol/100 g
30121 AZODN//NH,Cl0O,/NaNO, =79.1/12.1/8.8 2779 16.0 3.7 mol/100 g
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Table 4 Formulations and properties of complexes of the carbohydrazide and semicarbazide gas generating compositions

burning burning speed  combustion
No. bases and mass percent temperature /mm -+ s heat n
/K (6.9 MPa) /T g

1 Zn(CDH), (NO,),/ Sr(NO,),/ CuO =58.0/32.0/10.0 1673 8.6 2842 0.54
2 Zn(SB), (NO,),/ Sr(NO,),/ CuO =61.0/29.0/10.0 1473 4 2799 0.55
3 Zn(CDH), (NO,),/ KBrO,/ CuO =66.0/24.0/10.0 1856 95 3344 -
4 Sr(CDH) (NO, ),/ KBrO, =70.1/29.9 - 25 3520 0.18
5 Sr(CDH) (NO, ),/ KCIO, =79.0/21.0 - 15 4250 0.22
6 Sr(CDH) (NO, ),/ KNO, =76.4/23.6 - 8 3300 0.65
7 Sr(CDH) (NO,),/Sr(NO; ), =75.5/24.5 - 6 3518 0.71
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Table 5 Properties of NFA gas generating composition

burning temperature burning speed combustion heat dust production

/K /mm - s /kJ-kg_] /% /%
1200 ~ 1400 350 ~ 600 1256 8 ~15 <500 %10 ¢

poisonous gas
gas component

N, .CO, . H,0

F6 ZHEZBSEREFNERTRIERE"

Table 6 Formulations and properties of trihydrazinotriazine gas generating composition

drop hammer quantity of

burning temperature burning speed  friction sensitivity

No. bases and mass percent /K NS 5! /kef sen/silrirl/ily ;g?qmzlij?l(l)gl;;
1 THT/CuO =17.0/83.0 1358 3.2 >36 >100 1.19
2 THT/Sr(NO,) =27.8/72.2 2506 14.0 >36 >100 2.29
3 THT/KNO, =28.7/71.3 2131 18.8 >36 > 100 2.11

note; The burning speed is measured at the pressure of 70 kgf + m 2.
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Progress in Gas Generating Pyrotechnic Composition

WANG Hong-she, DU Zhi-ming
(State Key Laboratory of Prevention and Control of Explosion Disasters, BIT, Beijing 100081, China)

Abstract: The characteristics of sodium azide gas generating compositions were briefly introduced. Re-

search development of non-azide gas generating compositions was reviewed such as azotic heterocyclic

compounds , guanidine derivatives,azoic compounds and complexes of the carbohydrazide and semicarbaz-

ide. On the whole, sodium azide based gas generating compositions have the advantages of operating at

low temperature and producing almost exclusively N, as the output gas,and the most serious downside to

them is the toxicity of the sodium azide itself. Non-azide gas generating pyrotechnic compositions are far

less toxic than azide systems,but they have bad performance issues such as high operating temperature ,

ignition difficulties and performance variability.
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