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Permeability of Molten Iron with Nitrogen and
Determination of Thickness of Diffusion Layer
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Abstract

The surface of molten iron in an Al,Os-crucible was divided into two parts by
AlOytube into which nitrogen and argon could not permeate. One part of the surface
was kept in argon atmosphere and the other part was kept in nitrogen atmosphere.
Nitrogen which permeates the Ar-side throughout the molten iron was measured. Then,
diffusion phenomena of nitrogen were discussed and the following conclusions were
obtained. o

(1) Permeation rate of nitrogen was unchanged as the flow rate of argon was rapid.
And, a nearly constant value of Dy/dl was obtained. Where, Dy is the diffusion coeffi-
cient of nitrogen in molten iron and 41 is the thickness of diffusion layer in molten
iron. Thus, the rate controlling step of permeation of nitrogen in molten iron is the
diffusion process of nitrogen in molten iron.

(2) At 1,600°C~1,630°C,

Dy/dl = 24X 1072~5.1 X 1072 cm/sec
was obtained. i

(3) Diffusion coefficient of nitrogen in molten iron is 1.3X107"cm¥sec at 1,600°C,

then the thickness of diffusion layer in molten iron is 2.5X107*~54X10"%cm when a

high frequency electric furnace is used for melting.
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dny/dt = (Dy S, /4L) (CY—C%,) (2)
dngfdt = (Dy S,/ 4L) (CY.— ;ir——‘\' ) (3)
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‘No-Fe interface Fe-Ar interface (5)
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K

(ml/min) (vol%) (wt%) (cm?) (wt%) (g/sec) (g/cm3) (g/cm3) (cm/sec) (cm/sec) (°C)

110 471 0.0098 5.0 0.039 10.8X10~% 0.42x10~3 2.06 X103 5.1x10~% 4.6x10-2 1600
180 2.80 0.0075 5.0 0038 105Xx10-° 0.49x10-3 2.15X10~3 4.3X10-2 4.3x10~? 1600
55 4.40 0.0094 33 0.036 50x107> 0.63x1073 1.88x10-3 2.4x10-2 2.4x10-2 1630
55 4.90 0.0100 3.3 0.036 56X10% 0.63x107% 1.83Xx10-% 2.7X10~2 2.7x10-% 1630
110 320 0.0081 33 0.036 7.3X107% 0.63x1073 1.97X10-% 3.5x10-2 3.3x10-% 1630
180 1.95 0.0063 33 0.035 7.3x10-% 0.71x10-3 2.02x10-3 3.1x10-2 3.2x10-% 1630
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