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Abstract This study examined the correlation of various operational factors including reaction temperature
and the quantity of reductant and diluent with the characteristics of powder using K, TaF, as feed materials, Na as
a reductant and KCVKEF as a diluent. Also to control the particle size and shape, external supply system developed,
it can provide a feed material and a reductant at a fixed quantity and evaluated the characteristics of tantalum pow-
der. When the external supply system was applied instead of the batch type process that charges feed material,
reductant and diluent at the same time, it was possible to induce regular reduction reaction between feed material
and reductant, which increased the recovery rate and reduced the mixture of impurities. In particular, the appli-
cation of the external supply system enabled the control of reaction temperature and reaction speed according to
the feeding rate of feed material during reduced reaction, and resultantly it enabled the manufacturing of granular-
shaped powder with a regular granularity of 2~3 um and purity of 99.5%.

Keywords : Ta powder, External supply, Feed material, Reductant, Diluent, Granular-shaped powder

LM B

& d7elME H'8E42AM K TaF, 3UA2A
Na, 28]3 jMA2 KFe} KCIE o]43led g
F EEAIEA FEEAT 2] RS
Heled, Y #Y2AE F]Y3ax) sldet A A
Aol AN weE B 73 EEY
F fX5pEA 2~-3ume] TYd Y=} 99.5% o]
48l £57F 87 B3] e e oEe
35g ol A A, A o Gy THE
HegozwA rhsdichs S . =3t s
e 1y F {i=e] ks mAE ARl A7t
B A FE WISl Rex, EMA AVl
% o8 APt Usdek. 2Eiv A AT e A

349

=S
)

Qxo} 432 7] oded oY 2HAAE
FHA o= A= AT = o, AAHoE
TLTE U=} 4HS Akt oj8ge] =25
Aot o= A7) A Ae, YREA, Al Y
ANAE 27 H-8el s, IS A3}
+= batch type process' oM U853, A4 1
ST SAAE el BUTeEN BaTES
AAgh) QBB AYAL] whgel] oE vkge
2o} &5 A ¢ Al =7 ddol Tdst o
o} d3dAle]o) gAF o] gl AR s}

weta 2 AFeMe R Ee] £E5 Aofd
T UES AEREAH IRAE M FEERe
WS AMSle] dYd dxet J3EE e ue
F Ee AXE A=zl



350 A - s - A - A

3

Fig. 1. Schematic diagram of Ta powder production equip-
ment by external continuous supply system.

1. Na Tank 2. Feed material Tank 3. Furnace 4. Reaction
Chamber 5. Reaction Holder 6. Quantitative valve of
reductant 7. Quantitative valve of feed material 8. Stirrer
9. Vacuum pump 10. Ar gas 11. Flow Meter 12. Heating
Tape 13. Filtering 14. Gas out
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Table 1. Chemical compositions of Ta powder produced by external continuous supply system. (unit : ppm)
Condition Impurity g Cr Ni Ca Na K ) Remark

Commercial <50 <10 <10 <20 <10 <50 <3,000

Water washing 240 72 45 126 324 2,032 16,327 Batch type*

Water washing 85 27 16 136 123 863 12,783

Acid washing <50 <10 <10 118 <10 85 9,630 External

Deoxidation <50 <10 <10 670 <10 <50 <3,000 supply

Heat treatment <50 <10 <10 <20 <10 <50 <3,000

*Reduction conditions (Temperature; 850°C, Na reductant; 1% excess, ratio of feed material/diluent; 1: 1)

— @
T
S

T T T
60 70 80 90

20 (deg.)

Fig. 2. The X-ray patterns of Ta powders produced by
external continuous supply system.
(a) standard sample and (b) experimental sample
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Fig. 3. SEM photographs of Ta deposits produced by
external continuous supply system.

Fig. 4. SEM photographs of Ta deposits produced by batch
type process.
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Fig. 5. Particle size distribution of tantalum powder.
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Table 2', Estimation of tantalum powder producted by
batch type and external supply.

Batch type  External supply  Standard
process process sample
Purity 98%Ta 99.5%Ta >99.5%Ta
Particle size 35 24 1.3
Morphology plate, sphere sphere sphere
Yield 80% >90% >95%
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