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Simultaneous Absorption of Nitrogen, Oxygen and Carbon of Liquid
Iron from N,-CO, and Ar-CO, Gas Mixtures

Takao CHOH, Fujio Kuze, and Michio INOUYE

Synopsis:

The rates of simultaneous absorption of nitrogen and oxygen in liquid iron from argon—carbon dioxide

and nitrogen—carbon dioxide gas mixtures were measured.
Carbon dioxide has little influence on the rate of absorption of nitrogen in liquid iron when the gas phase

containes carbon dioxide lower than 7-2 vol pct.

However, above 10 vol pct, the absorption rate of nitrogen

decreases due to the oxygen concentrated layer at gas-metal interface.
The results show that the rate of absorption of oxygen from carbon dioxide increases with increasing

partial pressure of carbon dioxide.

On the other hand, it is also observed that the concentration of carbon

in liquid iron increases at early period of reaction, and then decreases after several minutes for every gas

mixture,

Considering the dissociation of CO, into CO and atomic oxygen, the rate limiting steps of oxygen ab—
sorption may be gascous diffusion control below 3 vol pct carbon dioxide, chemical reaction control at the

interface in the range between 3 and 15 vol pct, and diffusion control in liquid iron above 15 vol pect.

There

are practically no difference between the mechanism of absorption of oxygen by nitrogen—carbon dioxide and

argon—carbon dioxide gas mixtures.

The behavior of carbon in liquid iron may be determined by combining the carbon absorption from carbon
monoxide with the decarburization by gaseous oxygen atom.
(Received May 13, 1972)
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Fig. 1. Absorption of oxygen of liquid iron from Ar-CO, gas mixture.
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Fig. 2. Relationship between In [(Cos—Coi)/(Cos
—Co] and F-t/V for oxygen absorption
from Ar-CO, gas mixture.

3.2 N,-CO, BEEH AL DBHOEE SXURER
TR RIS UICREREORREIL T
3-1 ITHWT Ar-CO; {REH A0 LOBEHROBEER
ISGEREE T & ONT IR RIRE ORRRFZ (LI B 3 2 AR 7o
REEBi-nT, #nwT Np-CO, »OLORERIUEEE
DFIFFES & BIE Uiz, WE CO iIRE 4% £ TD 5L
AR CRIERRE AT &, Fig. 4 (a)~(e) &K
it s, Tihbb, BEREE (OF) ik Ar-O; &
EHZAOEE LR CO, FEDERE EDITEL &
D, FRREIREORBECOWT RERGEKER
FTZENELLTHSL. ZOPEORIBGEEIZ DUWT
B Eq(l) X Eq(2) 0 1 KRG TIRIES &,
Fig. 5Itm_T X5, R ZoBFE2mERETS. —F
Fig. 4 (a)~4 (e) X VAL X 5 W ERBBUERX
5% CO, LT BIE CO, X >THELVWEEYRT
7euas, 109 CO, BLETIE, WM TR LAk EE
SEHTILEE X DI 5 IRV IREE Th 7o h b BaFNIRE W E
LDl &L, EBEBRBEERE LETTS. Th
LRI 10% Bl O, 50k H,O &%
Nz-Op 5 Wik N,-H,O BEH X B o BERIBLETE
CEWTTTRELNIEZATHEY. Lizh2T,
No-CO, {BEH 20> bOEFRR X UEF FRRIL O %
2HEZBEET S, BEBRBGERREOERERMED WG R
XN HEROBW) L FELEKRCH D, WHEZEAE
BZETEDOTRERBENTH LB TES.

0006 T
[
Gas composition
© 40%CO0,— Ar
\ © 20%CO0, — Ar
°\ ® 5%C0,—Ar
oy ® 3%C0,— Ar
[ N © 1% CO,—Ar
0004 Qj} NSO
~ %f'\
=2
o -
3 /
N\
E @h&ko—
e
0002 ? // ° T
@ ©
=)
0 Is 30 45 60

Time, # {min)

Fig. 3. Absorpticn of carbon of liquid iron from Ar-CO, gas mixture.
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oxygen and carbon of liquid iron from
N,-CO, gas mixtures.

(a) 1% 002_N25 (b) 5% COz"Nz,
(c) 15% CO;z-N,, (d) 30% CO,-
Na, (e) 409 CO,-N,

Fig.

4. = =

4.1 BHOZBEVEE(CRIFS CO,. DEE

VWi, XEXRFEHOLSKDLMBEE» LOBRERIND
B oW EBEREE & £ L, No-CO, REH 2D
SELNLINE kn THDLDLT Z LTS dHAA
TE L BT 2 T2 T BHRNBRERE —ED
ZETTHEIZD ZEREWSIETHHEV. £ IT N,
COLBEH AD LD kny DIfZERD B 7201, No-O,, N,

— 17 —



376 % & @

% 59 £ (1973) ® 3=

"2 T
© 40%C0O;, —N;
30%C0O; — N,
15%C0O, — N,
"0

T2%C02—N, |
5%C0:, — N,
3%CO; — N,
1 %C0O; — N,

© ® ¢ © 6 @

400 800 800
;EL (sec/em)
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Fig. 11. Partial pressure of carbon dioxide at gas-metal interface
for N,~CO, gas mixture, calculated byEq. (30).
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gas mixture, calculated by Eq. (36).
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