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Characteristics of Tantalum Powder by Conditions of After Treatment
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Abstract Pure tantalum powder has been produced by combining Na as a reducing agent, K,TaF, as feed
material, KCl and KF as a diluent in a stainless steel (SUS) bomb, using the method of metallothermic reduction.
And we examined various types of after-treatment that affect the high purification of powder. A significant amount
of impurities contained in recovered powder was removed in various conditions of acid washing. In particular,
20% (HC] + HNO,) was effective in removing heavy metal impurities such as Fe, Cr and Ni, 8% H,S0, + 8%
AL(SO,), in removing fluorides such as K and F from non-reactive feed material, and 2% H,0, + 1% HF in
removing oxides that formed during reaction. Significant amounts of oxygen and part of light metal impurities
could be removed through deoxidation and heat treatment process. On the other hand, because it is difficult to
remove completely heavy metal impurities such as Fe, Cr, and Ni through acid washing or heat treatment process
if their contents are too high, it is considered desirable to inhibit these impurities from being mixed during the
reduction process as much as possible.

Keywords : Ta powder, After-treatment, Feed material, Reductant, Diluent, Acid washing, Deoxidation, Heat
treatment

LM B

etehg2 A} - id AR, 7] - uArdE &
g, WiEARE, B4 - WaAE, 235
23, FIAE Sl AMREIL e AHTARe
YeA2A g B Qe E5elvt 'R 5
42 FRIE Al a2 AN R S AEA
A, A3 2 2 F 7HEEAE 1A TES
o, AR, A 5] HelE ARG 1 oA sl
S U2 AAHeZ EiMEo2 5%, 2T
T2 30%, 71ekEEEHE, HEHAE TR 15%
Ax7} o8}, w3l o] 9o AFHE ANE Y 9
g ABEME AMEC A APH R AMEE
32 9ly gebg B A2 K TaF2 Naz 3

r-in:

344

sk wbfeldt o] W2 U8 A KTFE
750°C~950°Cel| A NaZ IHIA|A etebg a2 A

Za 4 glom A4 2o} $E5 ol ¥ o
Foll S0 A Aol et
dEBA=YH 9§ PUAEA US4

FS A QAR FA AT M AR
sk=o] Al F BMAY S HIR3le] R
5ol Ul —E—%l A7) AAEE EEY dEst §f
3 a3 35g Tl & QS vIAL QlEel o
A, 22 o] A7 HelME 7] 2PIA
Sol e J=, g 9 Y A4 F
& Wl - ARSI SRS FaAYS AN
HE, AA ARG eIAM A Qe 1AF EEE
gt 2l 2 B3, ASE 3o Al FXHe) F4

=



FA2 2 2 SE EEe 54 345

2] 5 AAEHA dsleh wEiA B QoA e
A 3|pREe] 7, R vEEEEY ol
44 wEbE £ 43 Yol 23S o 9l
Rout, A ATl leiMe HEHE 223
ol ¥kajxt}. =3, Fe, Cr, Ni, Na, Ca, K, O 5
o] AAEE HEHAE A weuar gle] <ld ¢
250 AAZ A|FEE FAeo]e.

s e EFHE E5EES Y AR
A AgEllRel, Hag BeEQl Ca 52 dut
Ao s|piate] pAAof AMSERE SRR HE
Y=L, Ke 9hEe Y8EAo 394 2 3
AAZNE A vbd, o] S35 B5E
S AZ3A AR Au] FolM fdel =t
g B Q7] 95 B, Fe, Cr, Ni 53 22
Fo5 BT A aFdEA 4B87)9) vk
+8717F 22 G-8HlM AR 5o ule}
Ale]] ok E9lo2 AT w3 Alhe B A1
734 ZAFE7} 107 torr AEZA AA]l 2344
LTHE 107 torr A=l w8 A2 o] wt
A el EA3l= AF A4} BulkAMe] Na 3
A el gH-E Abdol] 93 Aoz oz

P2 dpre) A% BEEES VAT o
Ael sgolt ASAE] AxA TeA Fol FH

per

7] el ATAEL] 5ol & AL v)HA] ¢
ot B, Fe, Ni, Cr 53 22 34 B45F
I AL T2 AE dFEd 24 Felx B
Tl ot oAl Hell wlel AvjAlEY] A5E A
A7 AAE 7K o) BHoR n)Fe]
), A7 AE, BEE YL Eo7) 98
A B3RS A ATES Fol, I 4540
FAle] BA] ok Nif7]9] AMH oo n) kg
He d833e] EAFA dxS FHzo 24xA
S AEsle 7] desleh a2y FH z2gdxA
sl M ulgEeEe] E4E 3 Al 4
71 el sl ol djs) HA FAE A
ABkRe 7o) Hesle wEt B QoM ey
o] ueest FANES A8 vlmA Bige] &
o] B pRTE UEAR sl Tloks AR
2715 B3 BB AAAEE Ange) =38t
2 d7elMe e E S8 2 Ak 2z A
o} IAF GAEE 53 S BB AA A
E v2 HE3e.

0 &

il

Fig.1. Schematic diagram of production of Ta powder
equipment.

@ Furnace @ Vacuum chamber @ Reaction chamber @
Cooling pipe ® Flow-meter ® Ar gas @ Vacuum pump
Vacuum gauge ® Leak valve @ Filtering system @
Inlet gas @ Outlet gas @ Stirrer

Table 1. Reduction conditions on sample No. 1 and No. 2.

Reduction conditions

Sample  Temperature ~ Na excess  Ratio of Feed
(°C) (%) material/diluent

No. 1 905 20 1:2

No. 2 730 5 1:2
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Table 2. Chemical compositions of sample No. 1 and No. 2. (unit : ppm)
I ;
S Tpuntty Fe Cr Ni Ca Na K 0
ample
No. 1 421 110 63 76 1,230 1,436 13,760
No. 2 113 45 18 125 525 28,723 19,360

Table 3. Conditions of Acid treatment.

Acid Solution
@ 20% (HCI+HNO,), (1 hr)
® HCI+HNO,, (1 hr) ~ 8%H,SO,+8%AL,(S0,),, (3 hr)
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Table 4. Chemical composition abtained by acid treatment on No. 1 sample. (unit : ppm)
Sample Impurity Fe Cr Ni Ca Na K 0
Commercial <50 <10 <10 <20 <10 <50 <3,000
Original sample 421 110 63 76 1,230 1,436 13,760
Acid treatment D 173 46 28 72 860 598 10,870
Acid treatment @ 160 44 28 96 250 375 8,970
Acid treatment 3 145 34 17 75 86 165 7,850

Table 5. Chemical composition obtained by acid treatment on No. 2 sample.

(unit : ppm)

Sample Impurity Fe Cr Ni Ca Na K o
Commercial <50 <10 <10 <20 <10 <50 <3,000
Original sample 113 45 18 125 525 28,723 19,360
Acid treatment (D <50 15 <10 115 325 12,500 15,300
Acid treatment @ <50 <10 <10 120 75 6,350 14,300
Acid treatment & <50 <10 <10 98 47 970 9,670
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Table 6. Chemical compositions after deoxidation treatment. (unit : ppm)
Impurity g Cr Ni Ca Na K o
Sample No.
Commercial <50 <10 <10 <20 <10 <50 <3,000
No. 1 146 28 17 1,800 25 45 2,360
No. 2 <50 <10 <10 1,650 17 430 2,780
Table 7. Chemical compositions after heat treatment. (unit : ppm)
Impurity Fe Cr Ni Ca Na K (6]
Sample No.
Commercial <50 <10 <10 <20 <10 <50 <3,000
No. 1 140 25 20 <20 <10 <50 <3,000
No. 2 <50 <10 <10 <20 <10 <50 <3,000
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