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Table 1 Effect of flame inhibitor on the muzzle flame

flame inhibitor flame temperature/°C flame area/m?

none 2435 0.21
PZT 1990 0.06
K, SO, 2098 0.06
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Table 2 Effect of flame inhibitor on the muzzle smoke

flame inhibitor transmittance /%
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Synthesis and Characterization of Potassium 5,5’-Azotetrazolate and its Effect on Reducing Muzzle Flame and

Smoke

CHEN Bin, WANG Qiong-lin, JI Yue-ping, WANG Ying-lei, WEI Lun, LIU Bo, LIU Wei-xiao

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: A potassium 5,5'-azotetrazolate( PZT) was synthesized through alkaline oxidation reaction using 5-aminotetrazole as a starting
material. The structure of PZT was characterized by IR and elemental analysis and then the molecular formula C,N,;K, - 3H,O was
confirmed. Thermogravimetry and differential scanning calorimetry results show that endothermic reaction occurs and PZT loses
crystal water from 315 K to 350 K. The maximum exothermic peak appears at 539.3 K. As flame inhibitor used in gun propellant
charges at following: initial velocity 912 m - s™', pressure 279.4 MPa, PZT content 2% , the effects of PZT on muzzle flame and
smoke were tested by high speed photography method and a smoke box method. Results show that the flame area decreases by
71.4% and the flame temperature reduces by 400 °C when PZT used instead of the common flame inhibitor K,SO,. The high-
nitrogen flame inhibitor PZT has better effect in reducing muzzle flame and smoke than K,SO,.

Key words: applied chemistry; flame inhibitor; potassium 5,5'-azotetrazolate( PZT) ; characterization; muzzle flame and smoke
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