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On the Rates of Evaporation of Alloying Elements in Molten Iron.
(Studieslon the kinetics of gas-molten iron reactions—IV) ‘

Koin ITo and Kokichi SANO

Synopsis:
In-an experiment related with the measurements of oxidation velocity of molten iron alloYs
" by atmosphere, we studied the change in the rate of concentration of alloying elements by
evaporation. The rate equations of evaporation of alloying elements were proposed by many
‘investigators in various forms. Here, we measured the change of Mn concentration by eva-
poration in molten Fe-Mn alloys, and derived rate equations on the basis of 2-film theory.
- Results obtained here are as follows: :
1) U_ndef external pressures below 0*1 mmHg, the rate of concentration change is express-
ed by Eq. (10) . ‘
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which is derived from the rate of evaporation in vacuum. As the external pressure increases,
Eq.(10) becomes meaningless because fk' approaches to 0.
2) Under external pressures above 0°1 or 1 mmHg, Eq. (12a) derived from 2-film theory,
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seems to be more suitable as the rate equation. At atmospheric pressure, assuming Kg=D,,
/8¢ approximately, dg, thickness of gas-side diffusion layer, was found to be 0°2 to 0°3 cm.
Eq. (12a) may be true independently of the external pressure and evaporative materials,
and it can be transformed to a rate equation in vacuum by suitable approximations.
3) The rate is also expressed by Eq. (12b) .
NOMD. F
IDNMn =KL V t
‘which has the same form as the rate equation of degassing from molten iron.
‘As the external pressure decreases, Ki approaches to Dy /dr. - (Received 7 Jan. 1964)
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Fig. 1. Vapbr préssure‘s'of some alloying
elements. ’
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'Fig. 3.- Decrease of Mn content in Ar flow.
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Fig. 4. Decrease of Mn content in vacuum,
at 1600°C.
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Table 1. Composition’ of deposits.

Temp. °C %Mn %Fe
1600 90 1 e 27
1600 98°2 12
1670 991 —
1740 99°0 —
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Table 2. :Application of Eq. (10) to experimental data.

- =
Temp. P external NS %MLEP—MIL :
: lnNM /t 2zRT Vo k'
n 3
°C .mmHg % 108 (caled.) X 10
1600 0*1 - 71 197 0°36 .
: 0°1® 0°89 277 0°32
760 0°006 89 0°001
1530 0-01 089 1475 0°51
0°1 0°67 175 0°38
1°0 0°12 175 0°06
40 0°008 1475 0°005
15800 0002 0°81 376 021
0011 0°77 - 376 0°20
0°07 076 3476 0°20
0°2 0°55 376 015
07 0°22 376 0°06
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Fig. 5. Relation between log fk' and external
pressure p, from data of present work:
. (@, ScuENck et al.®: @, and Warp®: O.
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Table 3. Application of Eq. (12a) to experimental data in argon flow.
(2]
Temp. Mn QWM‘M—H Kg D yvinsAn dc
e Mn 4 5
C % 105 (calcd.) X 10 X 10 | cm
: |
1600 ‘ 061 E 00632 0°97 2°8 0°3
1670 % 1+87 ; 01127 1°66 249 02
1740 | 3°49 ; 0°197 1477 3+0 E 0°2
15308 : 077 | 0°01065 | 7°22 40°4 x 0%6
(40mmHg) 3‘ i
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Standard Free Energies for Forvmation of Iron Oxides
and Other Metal Oxides.

' (Study on oxygen concentration cells at high temperature—IXII)

Synopsis:

Kazuhiro GoTo and Yukio MATSUSHITA

The standard free energies for formation of several metal oxides were determined by ele-
ctromotive force measurements of reversible oxygen concentration cells. - Zircorria, stabilized
with calcium oxide, was used as the electrolyte, which performed as a pure anion conductor
due fo the movement of oxygen lattice defects at high temperature above 500°C.

- The measurement has been carried out extensively on many different structures of the

cells, including the cells with four electrodes.

The obtained results are as follows:
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