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Abstract A process known as the MR and EMR combination process is able to overcome the shortcomings
of the MR (metallothermic reduction) and EMR (electronically mediated reaction) process. The effects of K, TaF,
as the raw material, sodium as the reducing agent and KCIKF as the diluent on the characteristics of tantalum
powder are investigated. In this study, a MR-EMR combination process has been employed to tantalum powder on
the location of reductant. The excess of reductant were varied from 25, 50 to 75 wt %. The total charge and exter-
nal circuit decreases as the amount of reductant increases. The average particle size increases with increasing the
amount of reductant.
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Fig. 1. Schematic representation of MR and EMR combination process.
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Fig. 2. Schematic representation of the experimental set
up for controlling and monitering MR and EMR combi-
nation process.
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Table 1. The variations of measured current, charge and Ta yield with reductant ratios

. Reaction Time Current (A) Charge Theoretical charge EMR

Reductant ratios o o
(sec) Max. Average © (%) (%)
(@ 75 : 25 10,800 7.0 1.85 19,961 43 324
(b) 50 : 50 10,800 7.8 1.48 16,041 52 26.1
(€}25:75 10,034 - 15 1.22 12,274 80 19.8

Reductant ratios = Reaction holder : Feed holder (wt%)
EMR (%) : Ta fraction produced by EMR
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Fig. 3. Current and charge amount passed through external circuit with reductant ratios.
Table 2. Charge amount and percentage passed through external circuit with reductant ratios
Reductant ratios (wt%) (Reaction holder : feed holder)
Time
75 :25 50 : 50 25:75
(hr)
C % % C %
0~1 11,723 58.7 9,635 60 81,71 66.6
1-2 4,900 24.6 3,426 21.4 3,330 27.1
2~3 3,337 16.7 2,989 18.6 771 6.3
Total 19,961 100 16,041 100 12,274 100

C : Charge(Coulomb), % : Charge percentage
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Table 3. Chemical compositions of Ta powder produced
by reductant ratios.

Reductant ratios (wt%)

Commercial
Impurities Ta powder (Reaction holder : Feed holder)

(ppm)  75:25  50:50 25:75
Al <50 <50 <50 <50
Ca <50 <50 <50 <50
Cr <50 220 130 <50
Cu <10 <10 <10 <10
Fe <100 500 300 280
H <200 930 860 820
K <100 11,200 5,700 4,600
Mg <10 <10 <10 <10
Mn <10 <10 <10 <10
Mo <10 <10 <10 <10
Ni <50 420 180 110
(0] <3,000 <14,700 <13,700 <12,300
Ti <10 <10 <10 <10
Si <200 870 800 710
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Fig. 4. The X-ray patterns of Ta powders produced by
reductant ratios.
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Fig. 5. SEM photographs of Ta powders produced by
reductant ratios.

Table 4. The particle size distribution of Ta powders
produced by reductant ratios

Reductant ratios Particle size distribution (%)

(wt%) (Reaction Aver'age
holder : Feed 200 -200~+325 -325  particle
holder) mesh mesh mesh ~ size (pm)

75 .25 0 0.83 99.18 13.68

50 : 50 0 1.11 98.89 14.29

25:75 0 1.82 98.12 15.35
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Fig. 6. The yield percentage of Ta powders produced by
reductant ratios.
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