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The Effect of Reduction Temperature on the Characteristic Variation
of Niobium Powder During Metallothermic Reduction Process
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Abstract Niobium powder was made from potassium heptafluoroniobite (K,NbF,) as the raw material using
sodium (Na) as a reducing agent based on the hunter process. The apparatus for the experiment was designed and
built specifically for the present study. The niobium particle size greatly increased as the reduction temperature
increased from 710°C to 800°C. The particle size was fairly uniform, varying from 0.09 um to 0.4 pm depending
on the reduction temperatures. The niobium powder morphology and particle size are very sensitive to a reaction
temperature in the metallothermic reduction process. The yield of niobium powder increased from 55% to 80%
with a increasing a reaction temperature.
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Fig. 1. Schematic diagram of the niobium reduction apparatus used in the study.

Vol. 16, No. 2, 2009



106 A - oledn] - B - AW
E 1 * Nb b Nb
& KNBO, =
v KyNbFy 0y £
= =
5 3
= -
£ =
E z
g . E
E Nb
T L] L ] Nb .
J e )y h.* . Nb Nb -
B | C, N, S }[ _J A
0 0 50 60 o 50 % 100 10 3 I.i.o 5'0 Iﬁo Tln 5!0 9||] 10'.0 110

20

Fig. 2. The XRD patterns of the reaction product at different temperatures: (a) 710°C and (b) 770°C.
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Fig. 3. SEM photographs of the niobium powders obtained
at different temperatures: (a) 710°C, (b) 770°C and (c)
800°C.
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Fig. 5. SEM photographs of the niobium particles producted at 800°C showing a uniform particle size size at various mag-

nification: (a) x20K and (b) x30K.
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Fig. 6. The phase diagram of KCI-KF system (W. Plato, Z.
Physic: Chem., 58, 364 (1907).

90

80 f

70 F

60 F

Yield(%)

40 . . . . .
710 740 770

800
Temperature(T)
Fig. 7. The influence of the powder yield on the reaction
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