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Table 1 4H2,, and 4G},, for reactions of B
with Metal oxides
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2B+3V:0s — B:0s+3V:0 —215.0 | —~205.0
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Fig. 7 DTA thermograms of mixtures of
Boron and Metal Oxides
heating rate: 10°C/min, in air
sample: B/oxide=1/1 (mole/mole)
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Fig. 9 X.ray patterns of the mixture of B
and V0s
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(a): 700°C, in air, (b) 700°C, in N;
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Fig. 12 Electrical conductivity of VzOs under
reduced pressures
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(3): 130mmHg (4): 760mmHg
(5): O:flow
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Fig. 16 X-ray patterns of mixtures of B and
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b) B:Fe:0s=5:1 (mole/mole) X Fe;BOs
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Reaction of Boron with Metal Oxides

by Yasutake Hara, Yukinori Matsuoka
and Hideyo Osada

The reactions of boron with various oxides were studied by means of differential
thermal analysis, thermogravimetric analysis, X-.ray diffractiometry and measurement
of electrical conductivity, and several conclusions were obtained as follows:

(1) Boron and B;O, absorb water from the air, and H,BO, is produced from
B:0, and H.0.

(2) Boron is oxidized in the air above 600°C and B,Q; is formed, but it is not
completely oxidized even at 800°C, for the diffusion of oxygen is prevented by produced
B,0, layer,

(3) Boron reacts with n-type semiconductor oxides (V:Q;, Fe;0,, CuO) faster
than oxygen in the air, but it reacts with oxygen in the air faster than 2-type oxides
(NiO, Cr:0,). And the reation velocity of boron with V;O; in nitrogen or under
reduced pressure (2 mmHg) is faster than that in oxygen flow, but that of boron with
Fe;O, in nitrogen is slower than that in the air. Above reactlons are explalned by
the difference of the mechanism of electric conduction. '

(4) V:04is reduced by boron, and V;0,(VQ;) and B,0; are formed in the
reaction between boron and V.0, and Fe;BO; is formed from boron and Fe,O;.

(Department of Industrial Chemistry, Kyushu Institute of Technology,
Sensui, Tobata, Kitakyushu)
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