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Study on the Rete of Reduction of Solid Silica by Carbon in Liquid Iron

Yasuji Kawal, Katsumi MORI and Mitsushi 16UCHI

Synopsis:

The reduction of solid silica by carbon (about 4 and 29) in liquid iron was investigated at tem-
peratures between 1360 and 1550°C under an atmospheric pressure of carbon monoxide.

In higher carbon melts, the silicon content of liquid iron increased linearly with time during the
course of experiment, but not in lower carbon melts, and in the latter case a linear relation between

[95,Si]3/2 and [Ft/v] was found.

In each series, apparent activation energies for the reaction were 90 and 128 kcal, respectively.

These results suggest that in higher carbon melt, the reaction may be controlled by the dissociation
of silica and in lower carbon melt the oxygen diffusion may be the controlling step.

Furthermore, the amount of CO evolved during the reaction was measured and the relation to the

increase of silicon content was examined.

(Received 15 Dec. 1967)
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Fig. 1. Reaction furnace.
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Fig. 2. Relation between Si transferred from silica

to metal and reaction time (49,C).
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Fig. 3. Relation between Si transferred from

silica to metal and reaction time (294, C).
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Table 1. Experimental results in high carbon series.

. Si content C content

Experi- |Tempe- K
ment ratll)n‘e (%) (%) (g/cm?

No (°C) |Initial| Final |Initial| Final | br)

x10-3

109 1360 | 0-02 | 0°27 | 4:06 | 3-71 1-08
106 1370 1 0°01 | 0°28|4°20|395| 117
105 1380 | 0-02 | 0-27 | 4-50 | 3-74 | 170
116 1420 {0°01 | 0-39 | 4:79 | 4:40 | 3-73
110 1490 | 0-07 | 083 | 437 | 360 | 675
104 1490 | 0°07 | 0-98 | 4-13 | 3-41 | 8-93
117 1550 | 0°09 | 0-93 | 4-58 | 3-81 | 22°2
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Fig. 4. Relation between Si content and reaction
time (295C).
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Table 2. Experimental results in low carbon series.

Experiment Temperature Si content (%) C content (%) K' (%)%* cm/hr
(o]

No ¢ Initial Final Initial Final Observed Calculated
115 1410 0-03 0-33 2-67 2:25 0-019 0-049
113 1430 009 0-30 1-98 1-62 0020 0-063
112 1450 008 0-41 2-41 2-27 0047 0-080
132 1450 0-05 0-87 2+48 1-81 0-047 0-080
131 1500 0-12 1-17 2:52 1-65 0-142 0-24
118 1550 0-10 1-08 2:57 165 0-297 0-38
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Fig. 5. Relation between Si content and reaction
time (495,C).
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