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Preferential Removal of Si, Nb and Mn from Pig Iron Containing Nb
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Synopsis:

The recovery of Nb and Mn for mineral resources, P for a fertilizer, and the production of iron and steel
of good quality from a pig iron containing Nb in China have been studied. This report describes the first
preferential removal of Si over Nb, and the preferential removal of Nb over Mn, or, the preferential remov-
al of Mn over Nb from the pig iron after desiliconization, bearing in mind a multi-stage continuous refining
process, in order to increase the content of an aimed element in the slag recovered. The oxidation rates of
elements in pig iron of 1 kg in a graphite crucible were measured by adding Fe;03, Ca0O, Na,CO3, and B,0;
onto the bath. The effects of temperature, oxygen feeding rate (Fe;O3z g/5 min), and weight of those rea-
gents upon the oxidation rates were discussed. The results obtained are as follows;

(1) The preferential removal of Si over Nb was accomplished with an optimum amount of Fe;O3 at high
temperatures. In this case, the reduction of NbyOs in slag formed by C in molten pig iron was important.

(2) The preferential removal of Nb over Mn from the pig iron after desiliconization was achieved with a
basic flux, CaO or Na,COs,.

(3) The preferential removal of Mn over Nb from the pig iron after desiliconization was realized with an

acid ﬂux, B203.
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Table 1. Chemical composition of pig irons in Baotou (wt%).

C Si Mn P S Nb
B-1 4 0.6 1.5 0.5 0.03 0.08
B-2 4 0.9 1.3 0.7 0.03 0.12
B-3 4 0.7 1.0 2.9 0.03 0.25
B-1; Pig iron sent to NRIM from China
B-2 ; Pig iron from concentrate
B-3 ; Pig iron from iron ore without dressing
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Fig. 1. Standard free energy of formation of oxides and
temperature.
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Fig. 2. Experimental apparatus.
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Fig. 3. (a) reduction of NbyOs and SiOz and (b) ox-
idation of elements in pig iron at different temperatures.
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Fig. 4. Oxidation of elements in molten pig iron with
different amounts of Fe,Os.
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Fig. 6. Oxidation of elements at 1 350 °C and the recov-
ery at higher temperatures.
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Fig. 8. Oxidation of elements in molten pig iron with
different initial Si contents.
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Fig. 14. Relation of the removal of Nb and Mn from the
pig iron containing 1.5%Mn—0.2%Nb with various amounts
of B203 and F6203.
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(1) EBALE SO EE T 2 v F—Ebr o, &G Si
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LT Si #BtBETAI L EERTHEED FeO3
IS LD CERT A EMNTE . FeO3 HEBKZICSH
17525 7 NbOs OBILHILATEE THD 7.

(2)Nb iZfBH LT Si # B LB L 2 ROBHH,S
EHM TS o 7 AEHVWS I EICED, Mn 2B LT
Nb % EE{birE+ 5 2 L AT & 2. CaO OEH TILHIR,
BWaE o FeO3 ikMMicL v, Mn L PIZHEELTND %
itk T A 2 L AT & 72, NagCOz I Cid Mn (2
BHRLTNb EPEREKBCHRILIEET A L OMETL
72,

(3)Nb 2L L T Si &8 kbR L-RDBSL» S
79972 LT B0 #HVAEZLIZLD, Nb
r%%Lan%&m%fT%*kﬁfét.:w%
A, RE, B0z iEmE, FeOs MINE % BYNICEE T
HIENEETHDOI.
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