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Abstract

It has been carried out for establishing the methodology to upgrade TiO, by carbothermal reduction of iron oxide in ilmenite.
Based on present experimental results, the possibility for substitution with rutile has been investigated. It could be proposed that
the 2 wt.% FeCl; of sample and carbon of 2 equivalents are optimum conditions as a feeding materials. And also appropriate
reducing temperature and reduction time were about 1100°C and 30 minutes. The product obtained by the processes of carbon
reduction and magnetic separation may be used the substitute mineral of rutile.
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Table 1. Chemical composition of ilmenite sample.

Components | TiO; |Fe;03]A1,05| 510, | Ca0O | P,Os |Igloss

Content(%) | 57.5 | 369124 |2.14[0.04 {003 215
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Fig. 1. The effect of time on the reduction of ilmenite with
graphite (temp. 1100°C, graphite 2 equi., particle size
-74 um, Ar gas 200 ml/min)
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Fig. 2. The effect of particle size on the reduction of ilmenite
with graphite (temp. 1100°C, graphite 2 equi., time

2 hrs).
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Fig. 3. The effect of argon flow rate on the reduction of
ilmenite with graphite (temp. 1100"C, graphite 2
equi.. Time | hrs).
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Fig. 4. The effect of temperature on the reduction of ilmenite
with graphite (time 2 hrs, graphite 2 equi., particle

size -74 um).
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Fig. 5. The effect of amount of graphite on the reduction of
ilmenite (time 2 hrs, prarticle size -74 um).
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Table 2. The effect of variable additives on reduction of

ilmenite with graphite [temperature 1100°C,
graphite 2 equi., time 0.5 hrs, particle size -74 um,
amount of additive 2 wt.%]

Y Additives
None | NaCl |CaCl,| KCI |FeCly

Amount of reduction

Weight loss(gr) 1.259 12.326|2.484 | 2.650 | 3.509

3.7. FeClz EIIM| ALSA| BISAIZtel g

flell 71est dgwhdel 98t ilmenite®} BHAgH A
79 FeClyel S 0%FEl 10%714] H3A7]HA
H00°COll N 2AL3E Bhg-Al7ke] 8RS Fig. 6ollA] Hi=
uke} 72t} Fig. 60141 & 4 9l nke} zko] FeClis
Arrek 543 fukgo] dolut, 2% FeCliE 71e

J. of Korean Inst. Resources Recycling Vol. 13, No. 5, 2004

Hong Yong Sohn

120 e e o

1,18

100 16

N4 14
R 80y T &
5 %
B 60} ) L
3] m 0% FeCl, o
opme %
A 2% FeCl, @
x 40} v 5% FeCly 16 =2

O 10%FeCl |,

00 0 e Wit. loss corresponding to
100% iron metallizaton 42
G L n 1 I 0
0 10 20 30 40 50 60

Amount of graphite, Equi.

Fig. 6. The effect of time and amount of FeCl; on the
additive reduction of ilmenite with graphite(temp.
1100°C, graphite 2 equi., particle size -74 um).
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Photo 1. Photograph of raw ore and reduction product
(white: Fe, slightly darker gray: TiO,, black:
Carbon).
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Fig. 7. X-ray diffraction of the reduced ilmenite after being
treated by the magnetic separation.
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