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Kinetics of Decarburization of Liquid Iron by Ar-CO, Gas Mixture

Synopsis:

Hiroyuki NOMURA and Kazumi MORI

A study has been made on the kinetics of the decarburization of liquid iron in Ar-CO, atmospheres at
1600°C. The study has been especially directed towards determining the rate-controlling steps at low

carbon contents of the melt.

In the concentration range above 0-02 ~ 0-05% C (depending upon the partial pressure of CO,), the rate

of decarburization is influenced by the gas flow rate.

On the other hand, in the concentration range below

0-02~0-05% C (depending upon the partial pressure of CO,), the rate of decarburization no longer depends

on the gas flow rate, if it is higher than 1 300 cc/min.

The aspects on the mechanism of decarburization under the latter condition are summarized as follows;

(1) The decarburization by blowing gas of pcos below ~011 is controlled by chemical reaction.

ctions conceived here are;

c+coﬂ~*zco COe=
ky

The rea-

CO+O C—{—O'—‘—’CO The results can be

kot ky!

explained reasonably by the model based on the simultaneous reactions except for the range where FeO is

formed on the surface of melt.

The rate constants obtained here are; k;'=(1~2-5)x 10~% mol/cm?ec

atm?2,k,= (2~3) x 10-% mol/cm?ec atm, ky' =(3~85) x 10~* mol/cm?sec atm.

(2) At peog.=01, the rate—determining factor changes gradually.

It is shown that at pcg, =02, the rate. .

of decarburization is determined by the mass transfer of carbon in liquid iron, mass transfer coefficient k¢

being 0-036 cm/sec.

(Received Dec. 14, 1971)
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Fig.[ 1. Rate of decarburization plotted as a fun-
ction of carbon concentration.
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Fig. 5. Rate of decarburization plotted as a function
of carbon concentration.

Ro/p, = 10
o o '

O—1 600 min

t
t
}
b

L . 1 300
S i

(o]

D= 600%min
L]
U 300

Ve (g of carbon/sec)
iaY

oo @—a—4— | 600 C¢/min
= A | 300

f 1720
im]
3F o a -
}/30 (1300¢¢/min) 1740
e
g/ .

L |
o] cos 0Ol o5 02 025
[c] (%)
Fig. 6. Rate of decarburization plotted as a

03 035

function of carbon concentration.

HEERBICICOTWB Z &bhsd. —HERBIRESE
HTORRERICNT 5 F RAME0OHENER T X 5465
TOWTH S E, i COqz peo,/bar=1/1 BT 1/4
DX 51 CO; BIESBEVEAITIE, BEBOHEIT 5 248
BT EERAfR T, Fig. 5 LW TEBCRELAEL S |
DDEMTERDLEND. —F pco,/bar B/IE LBk,
Fig.6 22 5bp 5 X 5 WRRFRIREERICE VT OB
VY pco/bar EEDITULITVIT/INE LD, BilsH
EL C REOBBRIIDIEIL I SDOEMTIIEDbXINA

]
3 Gas flow rate : | 300CG%min
oS l : /(7:0252\:
L] L/
o |I/4
s 1/io
o /20
o 1/40
_ ol |'
0\0 o
= gl i\
6‘! ®
[S— DT A
l‘t
94
005 E',t\
A\QEE
K\A\\Qbr@_
e — ==
0 005 O o115
[c] (%)

Fig. 7. Relation between carbon and oxygen in
liquid iron.
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