Sk OB BT IRERBPOTIVROES 345

B gk L8, 52 (1966) 9, p. 202
3) P. §. Scuarrer: Theoritical and practical
aspect of vacuum induction melting of high

strength steel, (1960), p. 7~8
(United state department of commerce)

B2 57 > 4 N OBB{LEE & iﬂ%ODﬂ?ﬁﬂzﬁmﬁgécom'c

JI BB -

BRRFIEAT - Q%@? e

On Oxidation Rate of Solid Graphite and Decarburization

Rate of Liquid Iron

Masahiro Kawakami, Kazuhiro GoTO and Mayumi SOMENO

Synopsis:

A critical experiment was carried out on the gaseous diffusion mechanism in the decarburization from

liquid iron in a crucible by oxiding gas.

The solid graphite or the liquid iron-carbon alloy both in

a crucible with the same size was oxidized by the gas mixture of carbon monoxide and dioxide.

The results are as follows;

(1) The apparent rates of oxidation of carbon were same both for the cases of graphite and a high

carbon content iron alloy.

(2) The apparent rate of graphite oxidation increased with the temperature.

(3) The rate increased with the increase of carbon dioxide content in the reactant gas mixture.
(4) The rate increased with the increase of the flow rate of the gas mixture. '

(5) From the observation of the surface after the reaction, it was found that the reaction does not

take place uniformly all over the surface.

(6) The fraction of carbon dioxide reacted is more than 70% at 1550,C.
- From the close checks of the above experimental results, it seems that the reaction hardly takes place
in steady state with the rate-determining step of gaseous diffusion in the present experimental condi-

tions.

(Received 15 Dec. 1967) .
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Fig. 1. Schematic diagram of experimental
apparatus.
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Fig. 2. Schematic diagram of reaction chamber.
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Fig. 3. Relation between weight change and time.
A broken line represents the result for the
case of decarburization of high carbon liquid
iron at 1550°C by pure CO; 200 cc/ min.
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Fig. 4. Relation between weight change and time.
A broken line represents the result for the
case of decarburization of high carbon liquid
iron at 1550°C by pure CO; 200 cc/ min.
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Fig. 5. Relation between weight change and time.
A broken line represents the result for the
case of decarburization of high carbon liquid
iron at 1530°C by pure CO, 200 cc/min.
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Table 1. Apparent reaction rate. (mg/cm?- min)
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Table 2. Thickness of gaseous boundary layer and
linear velocity (pure CO; at 1550°C).

Flow rate cc/ min 100 | 200 | 400

3-3 67 13-7

linear velocity cm/sec

1-40 1-16 0-67
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Exchange Reactions of Elements between Molten Slag and Alloy

Synopsis:

Yoshio MivasHITA and Katsuhiko INISHIKAWA

Exchange reactions of iron, manganese and silicon between molten slag and alloy were studied using

radioactive isotope of each element.

Small amount of slag containing one or two radioactive elements.

was added to the previously epuilibrated slag-metal system, and the exchange rate of the elements was.
determined from the change of the specific radioactivity in the metal phase. The results are summari-

zed as follows:

(1) Amounts of elements which transfer from slag to alloy, or vice versa under equilibrium were
determined as 2-3%x10-2, 6:2x10-4 and 7-3x10-5g/cm? sec for iron, manganese and silicon, respec-

tively.

These values were also valid for non-equilibrium states.

(2) Mass transfer coefficients of iron or manganese in the system of FeO-MnO slag over Fe-O-
Mn alloy were obtained as 1'1x10-2em/sec in the slag layer and 3-2x10-2cm/sec in the alloy layer.
This was enabled by the simultaneous employment of radioactive iron and mangenese in one melting.

(3) Although the rate of the exchange reaction of silicon obtained in the system of CaO-SiO; slag
over Fe-O-Si alloy is small compared with that of iron or manganese, it is still larger than the rate

of the reduction of SiO; by carbon in blast-furnace-type slage.

The small exchange rate of silicon can

be attributed to the slow transfer of silicon ions in the slag phase.
(Received 22 Sept. 1967)
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