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Reducing Rate of Iron Oxide in Molten Slag by Carbon in Iron Melt

Akira SATO, Goro ARAGANE, Fumio HIROSE,

Ryuichi NAKAGAWA, and Shiro YOSHIMATSU

Synopsis :

In the research of a continuous ironmaking process from a reduced iron, or a pre-reduced iron ore, the
reducing rate of iron oxide in molten slag by carbon in iron melt was investigated to know the optimum
reducing condition. Mixture consisted of, mainly, 40 g master slag and 17.1 g iron oxide was added
onto the iron melt in a graphite crucible, the copper melt in a graphite crucible, or the iron melt in an
alumina crudible to measure the amount of CO gas evolved at 1 320~1620°C. The following results

were obtained ;

(1) The reducing rate of iron oxide in molten slag was proportional to the second power of iron
oxide content in molten slag except for the starting and the ending period of experiment.

(2) The rate constant and the apparent activation energy of the reduction of iron oxide in molten slag
by carbon in iron melt were obtained from data of experiment with a graphite crucible-iron melt and a

graphite crucible-copper melt.

(3) The rate constant of reduction of iron oxide in molten slag by the carbon in iron melt, or a solid
graphite was greatest at CaO/SiO,=1.5 of molten slag.
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Fig. 1. Schematic diagram of a crucible arrange-
ment and the method of slag-iron oxide powder
mixture addition.
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Fig. 2. Effect of crucible, melt and slag weight
on relations between FeO reduced and the time.
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Fig. 3. Effect of crucible and the initial iron
oxide content on relations between the iron oxide
content in molten slag and the time.

X2 LA LRDHRT, BERENSVEZIRHS O
EOHENTAIFBEDIEIDBILENECZLARIR
7.

Fig. 3 QHEETOBLHARE LR E OBfRICE X
T 50, IR tHREo BEYRT. KREE
1520°C, Ca0/Si0,=1, w2 % — - A5 7@ 40g TH
Dts. BB VIR TEREN KEL, %
#=, 10 B4z )i FeO B X 53R —o (&
W FeO BELILZDOIK LT, 74 i F+5DAXTiEH
PIBITHEEBH L O~ E L, BK FeO BE
BYBREDOE LD EE\Z b b,

Fig. 4 12 30 min BlORBK THROBHRPR{ILEKEE
FERRBEE L OBFICK LET AL BMEBOEE
(a) BIU=2 5 — - 23 7D Ca0/8i0, (b) OEEA
. AR LBMEBROEEIC OV, BIEBRRE
R OE-FOLEZIC L2EHEL, TAiFED
F-HThoLd BV ESbhok. AT FEEEC
N THE, ML CaO/SiO, #t 1.5 L X {, >
EHIEL, 0.5 kL EFITHEHL, S, BRIZEENKE
W Epmaht, CaO/8i0; H 1 DL EIX 1.5 Dk
I hbTrEBVCE{LHRBREYRLIC. i, BEHke
BEERE KL, 13200C TRRELIEVZENRE
.

— 44 —



Bk A 7 ﬁFPﬁ‘fti’J\@fé?k'?'m,, TR DR L EE

20 T

[mark/melt|crucible
o | Fe |graphite
o | Cu "

Fe |alumina |1

|

Ca0/Si0:=1

40g Master slag
L 30% FeO

(4]

FeO content in molten slag after 30 min (%)

1%00 1400 1500 1600
Temperature (%)

£20

i (b) graphite -Fe

€ o Ca0/Si0, =1

=1 o " =

. a " =05 | |

% 1) v . =2

4 40g Master slag

@ 30% FeO

§ 10

£

§ 5

5

(]

3 l‘ )
1%00 1400 1500 1600

Temperature (°C)

Fig. 4. Effect of the curcible and melt (a), and
Ca0/Si0, of molten slag (b) on relations between
the FeO content in molten slag after 30 min and
temperature.
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Fig. 5. Relations between log (—dCpeq/dt), and
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log Creo based on the equation (8).
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Fig. 12. Effect of CaO/SiO, of molten slag on
the rate constant.
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