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Table 1 Amount of nitrogen evolved for ternary mixtures

Composition Powder  Tablet Theoretical
NaN,;/Mn0,/Si0
S(mol/mzol) ‘ (mol/ke)
2/1/0.5 11.99 11.97 12.14
2/1/1 10.79 10.91 10.83
2/1/2 8.70 8.81 8.90
2/1/3 7.32 7.40 7.55
2/1/5 5.60 5.67 5.80
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Thermal reactivity of sodium azide and manganese dioxide mixture

by Yasutake HARA*, Makoto IWASAKI*, Koji OCHI**
and Hidetsugu NAKAMURA*

The thermal reactivity and the combustion characteristics of both sodium
azide/manganese dioxide binary mixtures and sodium azide/manganese dioxide/silicon
dioxide ternary mixtures were studied by thermal analyses, nitrogen evolved, heat of reac-
tion measurement and burning rate measurement in order to obtain the basic data of
gas-generating agents for air bags.

The thermal reaction for all mixtures started at about 400°C, but the temperature at
which the reaction rate reached a maximum was different with the state of samples. Ex-
cept for certain composition of the ternary mixtures, composition did not affect a decom-

position temperature.
The amount of nitrogen evolved agreed approximately with the theoretical value. In

binary mixtures, the manganese dioxide rich compositions produced nitrogen oxides such
as nitric oxide.

The heat of reaction had a maximum at near the stoichiometric composition, but this
value exceeded the theoretical one a little. From these results and the analysis of reaction
products, it was concluded that Egs. (1) and (2) were the main reactions and the other side
reactions occured simultaneously.

In case of the binary mixtures, the burning rate was correlative with the heat of reac-
tion. In the ternary mixtures, other factors except the heat of reaction must also be con-
sidered as one which influence on the burning rate.

(*Department of Applied Chemistry, Faculty of Engineering. Kyushu Institute
of Technology, 1 —1 Sensui, Tobata-ku, Kitakyushu 804, JAPAN

**NOF Corporation, 61— 1 Kitakomatsudani, Taketoyo, Chita-gun, Aichi 470
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