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Behavior of Gaseous Reduction of Molten Slag Containing Niobium Oxide

Kazuyuki SAKURAYA, Sadao FURUYAMA and Shiro YOSHIMATSU

Synopsis :

The behavior of gaseous reduction of molten slag containing niobium oxide was examined for the purpose

of making ferro-niobium alloy of good quality.

The molten slag containing niobium oxide was reduced in the crucibles made of high purity magnesia or
pure iron with H, gas, CO gas and H,-CO gas mixtures. The results are as folows;
(1) Iron oxide and P,0s in the slag were easily reduced with Hy gas while they were slightly reduced with

CO gas at' 1 450°C.

(2) The slag elements except FeO, Fe,O3 and P05 were scarcely reduced with Hy or CO gas in the

temperature range from 1 350 to 1 550°C.

(3) The reduction of FeO with H, gas was accelerated by the increase in MgO content in slag.
(4) The relation between (%FeO) and (%P505) in reduced slags is expressed in the followmg equation:

(%P,05)=0.037(%Fe0)+0.04

Key words: gaseous reduction; molten slag; niobium oxide; ferro-niobium.
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Table 1. An example. of chemical analysis of Nb
bearing slag.
de-n X/Nb

Nby0s5 4.59 1.0
MnO 50.46 12.7
SiOg 23.90 3.6
FeO 7.66 1.9
Fe 03 2.26 0.5
TiO2 2.13 0.4
P50s5 0.46 0.07
AlxO3 6.03

Table 2. The chemical composition of ferro-
niobium (JIS G 2319-1986).

FNb1 FNb 2

Nb+Ta >60% >60%
C <0.20 <0.20
Si <3.0 <3.0

P <0.20 <0.20

S <0.20 <0.20
Sn <0.35 <3.0
Al <4.0 <6.0
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Table 3. Chemical composition of synthetic slags.

NS-1 NS-9

NbyOs 4.42% 8.29%
MnO 47.34 46.52
gi%z 18.70 19.42

. - i
Fe;03 17.65 16.66
P;05 0.46 “0.42
Al 04 9.12 4.78
TiO, 2.45 1.94
MgO 0.70 1.74
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Fig.y 1. Reduction of molten slag in MgO crucible
with H, gas at 1 450°C. ,
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Fig. 2. Reduction of molten slag in iron crucible
with H, gas at 1 450°C.
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Fig. 3. Reduction of molten slag in MgO crucible
with CO gas at 1450°C.
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Fig. 4. Influence of reducing gas composition on
the reduction of molten slag in MgO crucible.
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Fig. 5. Influence of reducing gas composition on
the reduction of molten slag in iron crucible.
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Fig. 6. Influence of reducing gas composition on
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Photo. 1. Microstructure of cross section of the
reduced slag in the vicinity of surface.
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i Photo. 2: EPMA images of the reduced slag in fhé vicinity of surface.
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Fig. 7.. Comparison between Hy and CO gas re- .
duction of molten slag.
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Fig. 8. Comparison between H, and CO gas re-
duction of molten slag containing 8%Nb,Os.
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Fig. 9. Relation between (%Fe0O) and (%P305) in
the slags reduced with Hy; or CO gas.
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(%P205)=0.037(%Fe0)+0.04
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(1)2 5 7D FeO, Fey05, Py0;5 i3, Ho 212 LY
EXBILENDD, COFATIEBITHEIT LI »,

( 2 )NbyOs, MnO 7% & @ FeO, Fey03, P05 LSO 2
5 R DBICITIT L A LT LB,

(3)RA 5 7% MgO WM T A2 L2k, Hy &
242k B FeO DJTIBEE NS,

(4)P,05 1, FeO BEICHBI L TR S 1,
(%P,05)=0.037(%Fe0)+0.04 % %R AH 5.
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