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Dissolution of Solid Iron in Fe-C Melts with Evolution of CO

Toshikazu SAKURAYA and Kazumi MORI

Synopsis :

Studies have been made on the rates of dissolution of stationary of rotated cylindrical iron specimens
containing various amounts of oxygen into molten carbon-saturated iron alloys. The explored tem-
perature range was from 1200 to 1450°C. The highest oxygen concentration of the specimen was
1.14%. The dissolution rate was determined from the rate of decrease in diameter of the cylinder.

In the case of stationary dissolution, oxygen in the iron specimen, that is, the evolution of CO was
found to have a marked effect on the dissolution rate. This phenomenon is shown to be analogous to
the mass transfer at a gas evolving electrode. At high oxygen contents of the specimen, a phenomenon
analogous to nucleate-film boiling of liquid over a hot solid surface was observed. The highest dissolu-
tion rate which was observed at 1400°C for iron containing 0.96% oxygen was 590 times as large as
the lowest rate observed at 1200°C for aluminum-killed iron.

In the case of rotational dissolution of oxygen containing iron specimens, at lower rpm the rate was
controlled mainly by the extent of CO evolution. At higher rpm, the effect of rotation became

predominant.
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Table 1. Chemical composition of iron specimens.

Composition (%)

C Si Mn P S Al [e]
Al-killed | 0.002 | 0.001 | 0.001 [ 0.003 | 0.002 | 0. 013 0. 0025+*
1 s § s § §
Fe-O 0.005|0.005] 0.003|0.004|0.005] 0 0. 005
1) § s
0. 001 0.17
Fe-O 0.65, 0.96
(m)** 1.14

* Concentration of oxygen combined with aluminum.
** Prepared from pure iron powder.
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Distribution of FeQ inclusions at transverse sections of iron specimens,

Numbers indicate oxygen concentration in ppm. (> 450 .<12/13)
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Photo. 2. Appearance of iron specimens after
stationary dissolution into molten carbon-saturat-

ed iron at 1400°C. (x5/6x9/10)
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Fig. 2. Stationary dissolution of iron of various
oxygen contents into molten carbon saturated
iron at 1250°C.
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Fig. 3. Stationary dissolution of iron of various
oxygen contents into molten carbon-saturated iron
at 1400°C.
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Fig. 4. Mass transfer coefficient .vs. oxygen
concentration for stationary dissolution at va-
rious temperatures.
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Fig. 5. Mass transfer coefficient vs. CO evolu-
tion rate for stationary dissolution at various
temperatures.
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Photo. 3. Appearance of iron specimens after ro-
tational dissolution into molten carbon-saturated
iron at 1250°C. (x5/6x2/3)
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Fig. 6. Rotational dissolution of iron cylinder
containing 380 ppm oxygen into molten carbon-
saturated iron at 1250°C.
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and Reynolds number for rotational dissolution of
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