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Abstract In this study, tantalum powder has been producted by MR-EMR combination process. MR-EMR
combination process is a method that is able to improve demerits of MR(metallothermic reduction) and
EMR(electronically mediated reaction) process. This study examined the characteristics of powder with the
amount of reductant excess using K, TaF, as feed materials, Na as a reductant and KCI/KF as a diluent. In addition,
this study examined acid treatment that affect the high purification of powder. The impurities contained in powder
was removed in various conditions of acid treatment. The total charge passed through external circuit and average
particle size(FSSS) were increased with increasing amount of sodium excess. The proportion of fine particle(-325mesh)
was decreased with increasing amount of sodium excess. The yield was improved from 70% to 76% with increas-
ing amount of sodium excess. Considering the impurities, charge, morphology, particle size and yield, an amount
of sodium excess of 10wt% were found to be optimum conditions for MR-EMR combination process.
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Fig. 1. Schematic representation of the experimental set up for controlling and monitoring EMR.
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Fig. 2. Schematic representation of reaction chamber zone.
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Table 1. Conditions of acid treatment.

Acid solution time (hr)
1 20%(HCI+HNO,) 2
2 8%H,S0,+8%A1,(SO,), 3
3 2%H,0,+1%HF 1
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Table 2. The variations of measured current, charge and Ta yield by EMR with sodium excess.

Sodium excess Reaction time Current (A) Charge (C) Ta fraction produced by EMR (%)
(wt%) (sec) Max. Average
0 10,800 7.8 1.48 16,041 26.1
5 10,800 7.0 1.69 18,288 29.7
10 10,800 8.0 1.89 20,415 332
15 10,800 58 1.93 20,897 34.0
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Fig. 3. Current and charge amount passed through external circuit with change of sodium excess.
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Table 3. Charge amount and percentage with change of sodium excess.

Sodium excess (wt%)

Time ¢hr) 0 5 10 15
C % C % C % C %
0~0.5 7,637 47.6 7.438 40.7 8,389 41.1 7,539 36.1
0.5~1 1,998 124 3,027 16.6 3,277 16.1 3913 18.7
1~1.5 1,797 11.2 2,379 13.0 2,613 12.8 2,864 13.7
1.5~2 1,629 10.2 1,983 10.8 2,214 10.8 2,509 124
2~2.5 1,546 9.6 1,806 9.9 2,038 10.0 2,195 10.5
2.5~3 1,443 9.0 1,654 9.0 1,883 9.2 1,794 8.6
Total 16,041 100 18,288 100 20,415 100 20,897 100

C : Charge(Coulomb), % : Charge percentage
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Table 4. Chemical composition abtained by water and acid treatment on tantalum powder with change of sodium excess.

Commercial Sodium excess (wt%)
Impurities Ta powder 0 5 10 15

(ppm) water acid water acid water acid water acid
Fe <50 300 132 320 127 - 350 139 390 143
Cr <10 130 36 139 42 147 44 168 41
Ni <10 90 16 88 21 79 22 93 27
Ca <20 130 33 140 41 150 37 170 36
Na <10 860 98 860 90 850 92 870 95
K <50 5,700 635 5,400 576 5,100 484 5,100 513
O <3,000 13,700 8230 13,500 8650 13,600 8370 14,100 8520
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Table 5. Particle size distribution and average particle size(FSSS) with change of sodium excess

Particle size distribution (%)

Average particle size

Sodium excess (wt%)

-325 mesh 325~200 mesh +200 mesh (um)

98.89 1.11 0 3.62

5 98.89 1.29 0 394
10 82.32 529 0 4.43
15 78.51 7.54 0.17 476
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Fig. 5. Yield percentage with change of sodium excess.
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