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Abstract In the metallothermic reduction (MR) process used to obtain tantalum powder in one batch, it is dif-
ficult to control the morphology and location of the tantalum deposits. On the other hand, an electronically medi-
ated reaction (EMR) process is capable of overcoming this difficulty. The effect of using K,TaF, as the raw
material and sodium as the reducting agent on the characteristics of tantalum powder are investigated. As the tem-
perature of the reduction varied from 1023K to 1223K, the powder particles obtained with MR were relatively
large (~34 pm), while those prepared via EMR were of uniform (13 um). In the MR process, the Ta powder recov-
ery rate increased from 37% to 83% at 1123K in constrat with EMR process.
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Fig. 1. Schematic representation of MR process.
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Fig. 3. Schematic representation of the experimental set
up for controlling and monitering EMR process.
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Fig. 4. Current and charge amount passed through exter-
nal circuit in producing of tantalum powder by EMR pro-
cess at 1123K.
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Fig. 5. Charge percentage passed through external circuit in
producing of tantalum powder by EMR process at 1123K.
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Fig. 6. SEM photographs of Ta powders produced at (a) 1023K, (b) 1123K, (c) 1223K on MR process and (d) 1123K on

EMR process.
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Fig. 7. The X-ray patterns of Ta powders produced at (a) 1023K, (b) 1123K (¢) 1223K on MR process and (d) 1123K on
EMR process.
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Table 1. Chemical compositions of Ta powder produced by various reaction temperature unit: ppm
Wz Cr Ni Mo Nb Ti Cu Al Ca Mg Na K O  condition
Commercial <50 <10 <10 <10 <50 <10 <10 <10 <20 <10 <10 <50 <3,000
1023K 134 61 33 <10 <20 <10 <10 <10 127 <10 502 13,350 22,700
1123K 240 72 40 <10 <20 <10 <10 <10 110 <10 430 2083 21336 MR
1223K 372 106 51 <10 <20 <10 <10 <10 100 <10 404 965 19,140
1123K 800 540 560 <10 <50 <10 <10 <10 50 <10 524 16400 17,500 EMR
Table 2. The yield and particle size of Ta powder with the temperature
Temperature Mean diameter Yield -325mesh 325~200 mesh +200 mesh .
®) (um) (%) %) ) %) condition
1023 26.85 63 76.68 20.52 2.80
1123 33.74 83 68.61 19.45 11.94 MR
1223 39.44 81 64.73 15.82 19.35
1123 12.50 37 99.29 0.71 0 EMR
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