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STUDIES ON THE DECARBURIZING REACTION
OF MOLTEN Fe-C ALLOYS (III)

(On the Concentration Dependence of the Specific Rate
Constant of the Decarburizing Reaction)

Yoshinobu Katsufuji and Kichizo Niwa, Dr. Sci.-

Synopsis:

For studying the relation of the specific rate constant and the concentrations of carbon and
oxygen in reactants, the rate of the carbon removal in mo’lten Fe-C alloys contaxmng about
4~0-29, carbon was measured by oxygen gas stream which had previously been prepared to
have constant partial pressures of 20, 150, 300 mm Hg respectlvely by mlxmg pure oxygen..
(or nitrogen) into air. :

Then the specific rate constant K, was estimated at a given concentratmn of carbon accor-
dmg to the process used in the preceeding reports

If the reactants combined together to form the activated comp]e‘{ accordmg to the following

equation, ’

(014 [(Cl=[CO*]—>CO
the specific rate constant K, might be given by the expression.
1.1 _Tolec
ko—ko.—rco# | |

where differcnt r terms represented the activity coefficients of the reactants and the activated
‘complex respectively. If the activity coefficient was defined with respect to the infinitely dilute
solution as the standard state, ko' was the specific rate constant at the infinite dilute solution
of the reactants. _

From the ratio of k, to k¢!, which was obtained by extrapolating at the zero concentration
of carbon, yore/reo® =f term in the above equation was estimated. v

.Although the rate of the carbon removal increased with the carbon concentration at a given '
oxygen pressure, kg increased with the diminution of carbon, in consequence of which it was
found that f term was independent of the oxygen pressure at a given carbon concentration
and’ increased’ thh the diminution of the carbon concentration at the part1a1 pressure between
20~300 mmHg: .

These results might be considered to indicate that the act1v1ty coefficient of the reactants
at the interface varied with the carbon concentrations on the existence of oxygen.

Nitrogen gas which existed together with oxygen gas had no influence on these terms.
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Fig. 1. Relation between the decarburized
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gen at various carbon concentrations.
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- ko at various carbon concentrations.
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Table 1

Sample | Pos P2 C | O, N;

‘No. | (mmHg) | (umHg) | (%) | %) | 9
1 |.470-4| 2996 ! 0-033 | 0-044 | 0-021

2 440-4 | 319-1 ' 0-345 | 0-034 | 0-017
11 | 155°4 | 610°6 | 0-055 | 0-028 | 0029
12 159-6 | 602-4 | 0-181 | 0-020 | 0-026
.21 | .20-3] 752:7| 0-351| 0-018 | 0-047
22 20-3 ' 745-7 | 0475 | 0-026 | 0-045
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HYDROGEN IN MOLTEN STEEL (I)

(Behavior of Hydrogen in Molten Steei in Electric

Furnace Steel Making Process)

Synopsis:

Sh',igek'i

Sowa

Variations of hydrogen in liquid steel on steelmaking process of hundreds of heat molten
by basic electric arc furnace or acid high-frequency furnace during 1952 fiscal year were
statistically studied. The amount of hydrogen as well as oxygen in steel were determined by
aArapid method, by means of vacuum fusion of the specimen and subsequent measurment of
the extracted gas by thermoconductivity method. The following conclusions weré obtained.’

1. Hydrogen in molten steel seemed to have a tendency of reaching some steady values

with a given damp pressure in atmosphere.

Those values- varied with working conditions,

especially the state of slag, such as, acid, basic, oxidizing or reducing, and they bééam'e o
highest when steel was molten under basic reducing slag. [H] and ~/Pmso had linear relations
when they were statistically observed, where (H} was hydrogen content in molten steel, and

Pioo was damp pressure in the atmosphere.

2. [HJ} was partially removed by boiling the steel bath in oxxdxzmg condition of basic electric.

arc furnace.

4[H] had linear relation to 4[C]x[H)?, where 4(H] was amount of hydregen

removed, 4[C] was amount of carbon removed and [H] was mean value of hydrogen in steel _

at the beginning and at the end of oxidation.

3. Rapid increase of hydrogen in steel during earlier stage of reductlon in basic electrlc
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