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Abstract Pure tantalum powder has been produced by combining Na as a reducing agent, K,TaF7 as feed
material, KCl and KF as a diluent in a stainless steel(SUS) bomb, using the method of metallothermic reduction.
The present study investigated the effect of the amount of the diluent and reaction temperature on the characteristics
of lantalum powder in the production process. The temperature applied in this study 850°C and the amount of the
additional reductant from +5% of the theoretical amount used for the reduction of the entire K,TaF,. The results
showed that as the amount of the diluent increased, the reaction temperature became lower because the diluent
prevented a temperature rise. Also, according to the mixture ratio of the feed materials and the diluent changed
from 1:0.25 to 1:2, the particle size decreased from 5 o to 1 pm and a particle size distribution which is below
325 mesh in fined powder increases from 71% to 83%. The average size of Tantalum powder, 2~4 llm, was close
Lo that of the comurmercial powders(2~35 um). Also under this condition, impurities contained in the powder were
within the range allowed for the commercial Ta powders.

Keywords : Ta Powder, Feed materials, Reductant, Diluent, Particle size distribution, Yield, Morphology, Chem-
ical composition
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Fig. 1. Schematic diagram of production equipment of Ta powder.

Journal of Korean Powder Metallurgy Institute



XAl vh S E Y

el 5 ST Al 3] AEeA

¢F 10 mm AR-2]x]¢] AAHe|A 70~80 rppm/min®]
&%= A7) P % ket

Hhgo] FREWH 2o L A7 BAA
H-3-87] W] A&d *Eﬁ slpalglon 34 &
TEo]] e v] WS- Na g A 52 AR 4
B SR A F el Ao #HEY
k- 0}*11%_2- AR sl 23 ZzRAAM 80°C, 8

A7 AZAZ) F B Sesi A EEEAE

=siset,
'&‘5‘]-:1% ~—-Z']E] ﬁ] gé] CQE_ :,i])k.dl U] .ag_EH.E:I_Z__]
EHNES Bg 438 FA7ke] dve-E

=
<kl "V#Kﬂ okl whE wlEE PSS vw, B
2
s

3. @3 # oF

3.1 ElMNzol mE HkEREo| Bl

29 22 NAR ubE 1ReA e LW
B2 vehict. JelA veld vleh Ze] £ wkg
2 ARl A 300°C714] 7°C/min®.E F-23P 14]
& RAAZIY 850°C71A] 10°C/mm_-i £o3led 3
17t iAo HALE o] FolAIet. TR elM B
uhel Zho] A4l Wb X SMA9 ¢
4 Ff"f’ﬂ upel Zagks o4 & dalen HMA
w287 ]LH——;I 252 Aeolsl= Heg g} sl
Hl?— T 510°C~530°CH-ZoM g4 2= Ak
| | = glglom ol dF UL Y
Aol Naﬂ Wb wf Nao| dgubge] ofgh 7oz
A2 4824 KzTaFTCz] B§LEE 765°C0]
o SIAA) 9 Nagh Aol wha gle] WeiA
Rt g2 oA %—FEM Na%} ¥hesic) e}

>

rir o,

¢]

54 9wk gk 317

=

Time (min)
10 20 30 40 50 60 70 80 90 (00 10 120 130 140

200

Na excess : 1%
goof | Rate amount of K, Tal; and diluent
* 1:0.25(500g : 125g)
700 ® 1:05 (500g: 250g)
A 1:1  (500g: 500
¥o1:2 (500g: 10008

(L) of

500

400 -

Real Temp.(T)

Em aso W0 450 500 550 . e usu 00 750 500 850 900 9zo 50
Setting Temp (cy

Fig. 2. The effect of the reaction temperature on the
amount of diluent.
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Table 1. Chemical compositions of Ta powder analyzed by ICP produced by various source material/diluent ratio.

(unit: ppm)
Composition
Source: Al Ca Cr Fe Ni Mn K Ti Nb
Dilvent Rate of amount
1:2 <50 <40 55 75 15 <20 2,300 <50 <40
1:1 <50 <40 60 50 10 <20 160 <50 <40
1:05 <50 <40 55 45 45 <20 120 <50 <40
1:025 <50 <40 55 110 60 <20 230 <50 <50
Capacitor grade 50 50 50 100 50 20 100 50 100
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Table 2. Impurities of Ta powder analyzed produced by
various source material/diluent ratio by Oxygen, Nitrogen

and Carbon determinator. (unit : ppm)
Impurities

Source: Oxygen Nitrogen Carbon

Diluentrate of amount
1:2 2,500 240 150
1:1 3,100 250 180
1:05 2,250 120 150
1:025 6,100 230 170
Capacitor grade 5,000 400 100
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Fig. 3. The X-ray pattern of Ta-powder produced by var-
ious source material/diluent ratio.
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Table 3. Influence of a diluent(KCI and KF) on the
average particle size of Ta powder by Fisher Sub-Sieve
Sizer.

Ratio of amount Average Particle Size

(K,TaF; : Diluent) (im)
1:2 (500 : 1000)g 1.12
1:1 (500 : 500)g 1.7
1:0.5 (500 : 250)g 2.6
1:0.25 (500 : 125)g 5.2

©
Fig. 4. SEM photographs of Ta deposits produced by various source material/diluent ratio(><2000).
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Table 4. Influence of a diluent(KCI and KF) on the particle size distribution and yield of Ta powder,

Ratio of amount (K,TaFy : Diluent) Yield (%)

Particle size distribution (%)

+200mesh 200~ 325 mesh -325 mesh
1:2 (500 : 1000)g 69.2 5 12 83
1:1 (500 : 500)g 78.1 6 15 79
1:0.5 (500 : 250)g 78.5 6 18 76
1:0.25 (500 : 125)g 79.2 13 16 71
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