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Fig. 2 The deoxidation time of Ta,Os and TiO, against the
porosities of the oxide pellets as predicted by the
PRS model

AP, FLB AR O ] 5] ] 2 B R M S R
JURE 2 b AR5 19 28 Ak 48 TiO, Ha fff 1) SCRR i E |, H
FEL A I T 3 AR, A LR /N B0 H A
RHORAEFAR 2K T 15%M7 mE 28R, A
PR ] 25 BIAR ) DL AL AL B3R 249 0 60% ~ 70%. 1R
BB BB R, R AT A AL FLBR R B, —

SRR 1 R A A TR B R, L R ]
T IR 54%01,

PR 238 % B | [ 25 TiO, 1 Ta, 05 BH 1% XiF FL B K (1)
BURAHERENZES, WHAFE SRS DmE
il 3 JE AT 5 AR AE B PG Ak FR AR S 8. AR SOHE 56 IR
PRSH#E Y 7 Ta,O5 L i H 11 17 .

2 X I
2.1 Ta,OsBT IR Al &

Ta,Os (£l JZ > 99.99% , Wk R~ K 25300 nm)
Y 3 R 2B T e 45 11 A, 5048 ITNHHCOs 3 17
AL (T ). F R A SE B 508 T2 1L iR
J ) A TR AR 2 T B 91 E 0.26 g-em? (%
XUE R TE ). AR E SRR AE R, il R A
PRFS 4, S B T AR R G R, an 1
z
2.2 Ta 0Kk B

700 gJCK EALES A B T A BRI (4l
97% , W ELA£90 mm, /& 5235 mm) , 34 HoilcE T
AT 08 A5 0 s By 4 . SRS 7 IR OK A
5e b 5y K i, FLTH TR 7K 0 2 R T A 4 L S
1% FHE 22200 ~ 300 °C, TH 448 hLA I ; B )5 38 A 5
4R K(99.999% ) , 1% i 1 22450 °C fH 2 h, i J5
Tl 22850 °CRIAH Jo 7K S04k 45 475 h i B LA A 2
PHAR FER R 914 F2.6 VAG H A7 WU rA A, B 310
FL 3 A 25 R A FE B I 0 B Ta, 050 1 iF
A7 TECRY e R i B LR I AR R R 2R AT O
687 P v A b R I 3K R ok 4 A L H A
il 75 119 45 3 7 24 1 42200 ~ 300 nm, 28 7K Pk T4 LA
5 2K FRAE 43 HT
2.3 TaOsik i B =Y RAE

o XS 26 4 A AT 3 (XRD, X-ray 6000,Cu K.,
A=0.15405 nm) 73 H7 7 #) 45 ¥ 28 5 e P43 4 e

H1 R FLBR R Ta, 0508 A (14 5 2 5L
Tab. 1 Parameters of different Ta,O; pellets with different porosities

Sample Ta,0s pellet Sintering condition Diameter Thickness Porosity Load
number mass/g /°C,h /mm /% /(g-cm?)
1 0.69 1400,2 10.65 0.93 0.04 0.39
2 0.69 1400,2 11.68 1.0 23 0.32
3 0.69 900,2 13.06 1.18 46 0.26
4 0.7 900,2 13.15 2.18 71 0.26

* Pore-forming with NH,HCO;
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An Ionic Diffusion Model for the Solid Oxide Cathode and
Its Verification by the Electrolysis of Ta,0s in Molten CaCl,

CHEN Hua-lin', WANG Zhi-yong', JIN Xian-bo", Chen George Z'*
(1. College of Chemistry and Molecular Sciences, Wuhan University, Wuhan 430072, China;
2. Department of Chemical and Environmental Engineering, and Energy and Sustainability Research Division,
Faculty of Engineering, University of Nottingham, Nottingham NG7 2RD, UK.)

Abstract: The deoxidation speed of a solid oxide cathode in molten CaCl, can be estimated by the PRS steady diffusion model

of O%, which correlates the deoxidation speed with the precursor porosity, P, the metal-to-oxide molar volume ratio, R, and the cath-

ode volume shrinkage S. The PRS model indicates that the porosity of the oxide cathode has important influence on the deoxidation

speed, and provides a very simple equation for the prediction of the optimal cathode porosity. For the electrolysis of Ta,Os, the

porosity of the cathode is better to be within 50%. The model and its predictions have been well verified by the electrolysis of solid

Ta,O; in molten CaCl,, suggesting the great significance of the PRS model for the high speed and high current efficiency electrolysis

of solid compound cathode in molten salts.

Key words: solid oxide; molten salt electrolysis; diffusion model; Ta,Os; Ta powder
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