5519 %35 3 ) FEEEEEFR 2009 43
Vol.19 No.3 The Chinese Journal of Nonferrous Metals Mar. 2009

XEHmS: 1004-0609(2009)03-0583-06

=R ERMEAFIE SOM EH & EEEFPRIN A

MRk L2, SR, BER ARA!

(1. _B#R2E LIRS S-S A RH % T 5080 =, BilE 200072;
2. STMIKEE MRIERE SR 4 TR, 5iFH 550003)

2. AR AEANE(SOM)AHME R TayOs Hl s miH, I A F i S NALHI 8 T BRG] L fig
HRE LIS . SRR BIARR BORURE RS 5 FLBR AR L WA A — M TR LA 31 LA AL
FEANEIATRIT BRS04, FLBRA N TSI 0T iU (M m A AN =, BILRSBITRRE D e 2 s
71 4 MPa I} 1 150 "CRE4S 2 h 25 AR BAT S IG AFLBRA AR L, A2 im v R AT, W= MEi %), A

EEAR,
K SR, HEMTH; MR EEEE; SOM vk
FESZES: TG 146.4 XHEkERIRAD: A

Application of three-phase interline reaction mechanism on
preparation of Ta metal using SOM process
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Abstract: Tantalum metal was prepared by solid oxygen-ion conducting membrane (SOM) technology from Ta,Os
directly in molten CaCl,. Through the reaction mechanism of metal-oxide-electrolyte three-phase interline, the influence
of pellets microstructure on the electrolysis process and products morphology were discussed. The results show that the
particle size and porosity of cathode pellets are significant factors for three-phase interline during electrolysis process.
Big porosity and small particle size of cathode pellets can enhance the rate of deoxidization. Contrarily, small porosity
results in the formation of compact out-layer of tantalum metal. While the Ta,Os pellet pressed by 4 MPa and sintered at

1 150 C for 2 h has appropriate porosity and particle size, which has better electrochemical activation, the morphology of

the products is uniform, and the oxygen content of the products is low.
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Fig.1 Schematic illustration of 3PI (three-phase interline)

propagation mechanism for cylindrical oxide pellet: (a)
Schematic diagram of cathode form attached to molybdenum

wire; (b) 3PI propagating from outsides wire along surface
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Fig.2 Section schematic plot of porous cathode pellet
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Table 1 Porosity and particles size of Ta,Os pellets pressed

under different pressures after sintering at 1 150 C for2 h

Pressure/ Density/ Porosity/  Particles size/
MPa (grem ™) % pm
2 4.88 40.5 0.4-0.8
4 5.31 353 0.8-1.0
6 5.79 29.4 0.9-1.5
10 6.71 18.3 0.9-2.0
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Fig.3 SEM images of Ta,Os pellets pressed under different pressures after sintering at 1 150 ‘C for 2 h: (a) 2 MPa; (b) 4 MPa;

(c) 6 MPa; (d) 10 MPa
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Fig.4 Cross sectional SEM images of electrolysis cathode products from Ta,Os pellets prepared under different pressures:

(a) 2 MPa; (b) 4 MPa; (c) 6 MPa; (d) Outside of 10 MPa; (e) Inside of 10 MPa
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Table 2 Oxygen contents in products from Ta,Os pellets

pressed under different pressures

Pressure/MPa 2 4 6 10

w(0)/% 0.28 0.27 0.86 1.13
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Fig.5 XRD patterns for electrolysis products of Ta,Os pellets

prepared under different pressures
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Fig.6 Current—time plots during electrolysis of Ta,Os pellets

prepared at different pressures
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