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Table 1 Porosity of strands

Composition(B/NaNO,) | 20/80 | 25/75 | 30/70 | 40/60
Apparent density(g/cm®) | 1.54 1.54 1.53 1.54
ggﬁ;{ffggfgg};’"‘m“m 213 | 210 | 207 | 2.01
Porosity(%) 277 | 26.7 | 26.1 23.4
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Fig.1 Burning rate characteristics of B/NaNO,
at 77K
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Pressure, p [MPa]

Fig.2 Burning rate characteristics of B/NaNO,
at 293K
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Fig.3 Pressure exponents versus concentration
of boron ‘
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Fig.6 Predicted gasous combustion products of
B/NaNO, mixtures at adiabatic flame tem-
perature
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Fig.7 Predicted solid combustion products of
B/NaNO, mixtures at adiabatic flame tem-
perature
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‘Combustion aspects of the consolidated mixtures of boron and
sodium nitrate at cryogenic temperature

Kazuo HASUE*, Makoto MATUKAWA** and Hisayuki TAMURA*

This investigation deals with the fundamental combustion characterisitics of
the consolidated mixtures of boron and sodium nitrate. The initial pressure was
varied from ca. 0.01 MPa to 5MPa. The initial temperatures tested were 77K(boiling
point of liquid nitrog'eﬁ) ‘and 293K (room temperature). The burning rate, tem-
perature sensitivity, and heat of reaction were obtained and combustion products
were identified. ' |

The consohdated mixtures burned even at 77K or at low pressure The rela-
tionship between burmng rate and pressure under different 1mt1al temperatures
obeyed Vieille’s Law. The temperature sensitivities of the burning rate were in the
range of 1~3 %107 K", same as those of boron/potassium nitrate mixtures. The
burning rate mcreased as the concentration of boron increased up to 40wt%.

The equilibrium thermodynamic calculations of the tested mixtures were car-
ried out by means of STANJAN, modeling the situation in the calorimeter bomb.
Using this program, assuming constant volume, adiabatic flame temperature, heat
of reaction, and combustion products were estimated. The main combustion
products at- 298K were to be B, BN, B,0,, NaBO,, Na and N,. From the results of
X-ray diffraction analysis, B, BN, and NaBO, were identified.

(*Department of Chemistry, National Defense Academy, 1—10—20
Hashirimizu, Yokosuka, Kanagawa, 239-8686, Japan

**Showa Kinzoku Kogyo Co., LTD, 2120 Iwase, Iwase, Nishiibaraki,
Ibaraki, 309-1211, Japan)
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