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Metal niobium by solid oxygen-ion membrane

HE Li, LU Xiong-gang, CHEN Chao-yi, LI Qian, LI Chong-he, ZHONG Qing-dong

(School of Materials Science and Engineering, Shanghai University, Shanghai 200072, China)

Abstract: Niobium was produced directly from Nb,Os using solid oxygen-ion membrane (SOM). In molten flux CaCl,
system, electrolysis voltage is 3.2 V, Nb,Os pellets preformed and sintered at 1 200  for 4 h and liquid metal saturated
with carbon loaded in zirconia tube act as the cathode and anode, respectively. The electrochemical character of
electrolytic process and the micro-structural features of the cathode pellets were studied at different temperatures for 0.5,
1, 2 and 4 h, respectively. The results show that Nb,Os is transformed to a series of low value oxides firstly, and then
proceed to the metal Nb with electrolysis. The electrode reaction rate and the grain of reduced metal increases with
temperature increasing. SOM process has higher electrolysis efficiency comparing with FFC process. The electrolysis
efficiency can be as high as 81.7%.
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Fig.1

Schematic diagram of reactor

electrolytic cell

arrangements: 1—Molten electrolyte; 2—Solid oxygen-ion

membrane; 3— Copper alloy liquid; 4—Nb,Os; 5—Alumina

separator; 6—Molybdenum rod
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Fig.2 XRD patterns of sample reduced for different times
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Fig.3 SEM images of cross sections of Nb,Os pellets before(a) and after electrolysis at 950(b), 1 050(c) and

1150

(d) for4 h
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Table 1 EDX results of cathode at different electrolysis 20/(°)
temperatures (mole fraction, %) 4 4h XRD

Region of analyses Nb (0] Ca Cl

Fig.3(b), bright phase ~ 92.50  3.40 1.70 2.40
Fig.3(b), rectangle area 6542 2449  3.05 7.04
Fig.3(c), bright phase 99.80  0.20 0 0
Fig.3(c), rectangle area  95.40  3.20 0.60 0.80

Fig.3(d), bright phase  100.00 0 0 0

Fig.3(d), rectangle area  99.90  0.10 0 0
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Fig.d XRD patterns of products electrolyzed at different

temperatures for 4 h

2.3
5 32V
950 1050 1150
1 h
FFC (10, 14] SOM
0*
o*



1340

2008 7

4
a—1150°C
. v— 1050 C
o 0—950°C
<
=
5
3
0 50 100 150 200 250
Time/min
5

Fig.5 Changes of current during electrolysis process
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