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Fig.1 DTA and TG curves of various borons

Sample; 10mg of 1) crystal boron, 80,
2) crystal boron, 4u, 3) amorphous boron,
0.8
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Fig.2 DTA and TG curves of the mixtures
of boron and various halides
Sample ; 10mg of the mixture of 50% boron
and 50% halide (by weight), halide; 1) NaF
2) NaCl, 3) NaBr and 4) KCli
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Fig.3 Isothermal oxidation of amorphous boron Fig. 4 Isothermal oxidation of the mixture of
in air boron and sodium floride in air
Sample ; 10mg, temperature; 1) 700C, Sample; 10mg of the mixture of 509
2) 680C, 3) 650C, 4) 615C, 5) 600°C boron and 50% sodium floride (by

weight), temperature ; 1) 500°C, 2)470
C, 3) 453C

Fig.8 Scanning electron micrographs of boron
Sample; 1) boron unoxidized, 2) boron heated
for 100 min at 650°C, 3) boron heated for 10 hrs
at 650C, 4) boron-sodium floride mixture heat-
ed for 4 hrs at 500C
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Fig.6 Isothermal oxidation of the mixtures
of boron and various halides in air
Sample; 10mg of the mixture of 50% boron
and 50% halide (by weight), halide; 1) NaF,
2) LiF, 3) NaBr, 4) KCl, 5) NaCl, temper-
ature ; 600C
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Fig.7 Plots of a surface reaction-controlled
shrinking unreacted - core model in the
case of boron oxidation
Temperature; @ :680C, (:650C,
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Fig.8 Plots of a diffusion-controlled shriking
unreacted-core model in the caseof the
isothermal oxidation of the mixture of bo-
ron and sodium floride
Temperature; Q:500C, @ :470C,

@:453C
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Fig.8 Plots of a diffusion-controlled shrinking
unreacted-core model in the case of the
isothermal oxidation of the mixtures of bo-
ron and various halides
Temperature ; 600°C, halide; @ : LiF,

@®:NaBr, Q:KCl,
QO :NaCl
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Effect of Halides on the Oxidation of Powdered Boron in Air*

by Hidetsugu NAKAMURA®*, Yasunari MAESHIMA®*, Yasutake HARA*
and Hideyo OSADA*=

The oxidation of powdered boron and its mixtures with various halides in
air were investigated by means of thermal analysis, X-Ray analysis, scanning electron
micrograph and chemical analysis et al. Results were as follows.

Amorphous boron was oxidized at the temperature range of 600°— 1000°C on
heating, but the oxidation was not brought to compleation owing to the formation
of surface oxide layer. Under isothermal conditions, the oxidation of boron pro-
ceeded following a surface reaction — controlled shrinking unreacted —core model

(equation 4).

Addition of halide lowered the temperature at which the oxidation of boron
commenced because of its removal of the stable oxide layer. But as the oxidation
proceeded gradually, vitresence of the mixture of boron oxide and halide occurred
and consequently the further oxidation was restrained. A diffusion — controlled
shrinking unreacted — core model (equation 3) accounted for most of the iso-
thermal data for the mixtures of boron and halides satisfactorily.

*Study on the Reactivity of Metallic Powder Utilized for Explosives (II)

(*Depariment of Environmental Sience, Kyushu Institute of Technology,
Sensui-machi, Tobata-ku, Kitakyushu-shi, Japan)
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