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P, Mn between Liquid Iron and

MgO-saturated Fe,0-SiO,-NbO,-MnO Slags

Ryo INOUE, Zhang Xian PENG, Li HoNG and Hideaki SulTO

Synopsis :

Experiments have been conducted to study the niobium, phosphorus, and manganese distribution between

MgO-saturated Fe,0-MnO-Si0,-NbO, slags and liquid iron at 1 600°C.

It is shown that the niobium dis-

tribution ratio increases with the iron oxide content in slag, whereas the phosphorus and manganese dis-

tribution ratios remain almost constant.

Also, the thermodynamic criteria governing the selective oxidation

of niobium, phosphorus and manganese in the extractive process of niobium from hot metal are discussed.
Key words : distribution ; niobium ; phosphorus ; manganese ; selective oxidation ; iron; slag; thermodynamics.
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FEARTEE A L. [FERIC Fe,0-MgO & (No.1) L4t
Tid log Lp DfEiid T.Fe iIEEIIX L Th o i8ins
LA ERLTWS. LAL, logLy, logLy Wi

——— ,

2 /}/O
/ 1 ]
/. AAA-—&?A-\,A
A
3 . / J

1600C
. FetO-Mg0o
. FetO-MgO-SiO2
. Feg0-MgQO-MnQO
! FetO-MgO-MnO-SiO2
: MgO-MnO-SiO2

&>
T

log (“sNb)/[%Nb)]

(LR AR

o 5 20 30 40 50
(%T.Fe)

Fig. 1. Effect of slag compositions on variation of
log Ly, as a function of (%T. Fe).

Table 1. Results of chemical analysis of metal and slag at 1 600°C (wt%).
No. E o Nb Mn Fe,O MgO SiO, Nb MnO Py0s
Fe,0-MgO
1 0.138 0.1863 0.0002 — 67.30 19.98 2.67 5.21 — 0.0652
2 0.125 0.1806 0.0004 62.78 19.96 1.83 8.53 — 0.181
3 0.127 0.1713 0.0009 — 59.76 19.67 1.92 11.19 — 0.192
Fe0-Mg0O-SiO
10 0.108 0.1571 0.0007 — 50.82 23.37 10.05 9.31 — 0.213
11 0.115 0.1314 0.0019 — 37.81 28.92 19.19 9.04 — 0.205
12 0.117 0.1228 0.0027 — 26.05 35.16 26.87 7.58 — 0.192
13 0.129 0.1077 0.0036 — 18.29 36.72 32.95 6.74 — 0.168
Fe,0-MgO-MnO
21 0.110 0.1663 0.0023 0.0086 58.44 21.52 2.22 8.09 3.02 0.164
22 0.104 0.1491 0.0020 0.0352 49.36 21.62 4.56 7.87 10.5 0.148
23 0.115 0.1309 0.0019 0.0424 44.38 23.03 6.81 7.78 13.1 0.164
26 0.108 0.1338 0.0014 0.0325 53.44 19.79 6.52 5.25 11.4 0.194
27 0.106 0.1334 0.0037 0.0377 45.17 22.25 4.81 11.74 10.4 0.130
MgO-MnO-SiO;
31 0.256 0.0209 0.0223 0.0809 3.50 33.23 31.82 5.43 24.8 0.0070
32 0.257 0.0082 0.243 1.79 1.63 36.25 34.14 5.05 21.8 —
33 0.263 0.0067 0.424 1.07 1.74 36.24 36.47 4.66 20.5 —
Fe,0-Mg0O-MnO-SiO,
41 0.104 0.1394 0.0036 0.0230 43.21 22.83 14.15 8.44 7.73 0.270
42 0.102 0.1354 0.0062 0.0251 36.53 23.80 19.59 8.86 7.67 0.255
43 0.110 0.1110 0.0091 0.0308 23.19 37.57 26.33 5.12 6.11 0.139
46 0.0986 0.1403 0.0054 0.0226 39.94 22.52 19.56 6.24 8.38 0.255
47 0.108 0.1285 0.0078 0.0320 34.97 24.23 15.45 11.22 7.39 0.221
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Table 2. The comparison of the experimental conditions between the present authors and the other investi-
gators (wt %)12)8)
Temperature C (Nb) (P20s) (MnO) (T.Fe) (SiOy) (MgO) (Ca0)
SHaol! 1 400 3.2 2.4~4.5 2.6~3.1 19~55 6~9 17~21 —
FUKUZAWA ot al? 1390 3.1 7.3 — 42 7 22 -
CHEN et al® 1360~1420 2.6~3.6 1.2~5.5 0.2~1.1 27~32 5~16 34~38 13
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Fig. 4. Comparison of the present recalculated
results for log Ly, with the other works®®,
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Fig. 6. Comparison of the present recalculated
results for log Lp with the other works®.
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