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Production of Tantalum Powder and Characteristics by Temperature
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Abstract

Pure tantalum powder has been produced by sodium as a reductant, K;TaF; as a feed material and KCl/

KF as a diluent in an inconel stainless steel bomb by the metallothermic reduction. The influence of experimental vari-
able, such as temperature of reduction on the yield and characteristics of the Ta powder has been studied. As the tem-
perature of the reduction was varied from 800°C ~980°C, the yield of tantalum powder increased from 41% to 56%.

However no appreciable improvement was observed above 920°C. The fraction of fine Ta powder decreased apprecia-

bly with the increase of temperature, and particle size was 2~ 3um at reduction temperature of 920°C. Therefore a re-
duction temperature of 920°C was optimally fixed for subsequent runs.
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Fig. 1. Schematic diagram of production equipment for Ta pow-
der.
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Reaction Chamber

Fig. 2. Filling procedure of feed material, reductant and diluent
into a vessel.
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Fig. 3. The X-ray patterns of Ta powders produced at {a)stan-
dard sample, (b)800°C, (c)860°C, (d)920°C and (e)980°C.
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Table 1. Chemical compositions of Ta powder analysed by ICP.

unit : ppm
Impurities Al Ca Cr K Mn Ni Pb Nb
Maximum tolerances| 70.63 61.65 98.03 10756 | 23232 10.776 16.602 0.519 29.096
Standard sample <50 <50 <50 <100 <100 <20 <50 <50 <100
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Table 2. Impurities of Ta powder analysed by Hydrogen,
Nitrogen/Oxygen determinator.

unit : ppm
Impurities Hydrogen | Nitrogen | Oxygen
Maximum tolerances 1074 304 22595
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Fig. 4. Variations of Ta powder size with the reduction temper-
ature.
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Table 3. The yield and particle size of Ta powder with the temperature.

Tempera-ture(C) Mean diameter(zm) Yield(%) ~45um(%) 45~200mesh(%) 751m~(%)
800 15.59 41.8 93.07 6.79 0.14
830 27.97 45.92 75.81 21.16 3.03
860 28.38 46.18 73.38 17.84 8.78
890 33.04 52.3 72.49 17.55 9.96
920 33.74 56.2 68.61 19.45 11.94
950 34.06 56.0 68.32 16.31 15.37
980 37.63 54.2 66.57 16.73 16.7
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Fig. 5. SEM photographs of Ta powders produced at (a)800°C, (b)860°C, (¢)920°C and (d)980°C.( % 2000}
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Fig. 6. Variations of Ta powder yield with the reduction tem-
perature.
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