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Effect of a Reductant on Production and Characteristics of Tantalum Powder
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Abstract

Purity tantalum powder has been produced by sodium reduction of potassium tantalum fluoride(K.TaF)

in a stainless steel bomb. The influence of experimental variable, such as excess of reductant and temperature of re-
duction on the yield and quality of the Ta powder has been studied.

The excesses of reductant were varied from -20%, -10%, 0%, 5%, 10%, 20%. When -20% excess of sodium was used,
the un-reacted sodium remained in the reacted product. The yield of 81% of Ta powder has been achieved by reduc-
ing 50g of K,TaF; with 5% sodium in excess of stoichiometric amount in presence of 16.8g of sodium chloride in the

charge at a reduction temperature of 905C.

The proportion of fine fraction(~ 325mesh) decreased appreciably with the increase of sodium excess, and the yield
of tantalum powder improved from 65% to 94%. The average particle size of Ta powder is improved from 3 microns to

4 microns in the 5% excess sodium,
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Fig. 1. Schematic diagram of production of Ta powder equip-
ment.
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Fig. 2. The X-ray pattern of Ta-powder for reduced product.
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Fig. 3. The X-ray pattern of Ta-powder for reduced product.
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Table 1. Chemical compositions of Ta powder analysed by ICP.
(unit: ppm)
N oma mpurity | Ca Cr Fe K Mn Ni Pb i

-20% 930 154 46 124 24,048 33 276 54 1,723

-10% 577 58 51 144 17,551 59 166 76 826

0% 545 57 143 114 957 38 216 24 59

5% 85 56 82 328 485 53 248 23 35

10% 96 65 79 294 1,333 18 260 267 366

20% 1,864 110 468 421 5,540 31 608 519 600
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Fig. 4. SEM photographs of tantalum deposits on the reduced product.( x 2000).
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Table 2. Effect of the yield and partical size of the Ta powder on the reduced product.
Na excess Yield(%) ~325mesh(%) 325~200mesh(%) 200mesh~(%)
-20% 65.71 70.39 9.58 20.03
-10% 67.62 85.32 13.44 1.24
0% 71.02 80.01 8.80 11.19
5% 81.20 78.00 3.98 18.02
10% 93.12 60.00 17.41 22.59
20% 94.80 52.94 14.67 32.39
Bo} $EFe Tadde] 429 Aoz diwd. 0
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Fig. 5. The influence of the reduced product on the Ta powder
yield.
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