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A Study on the Nitrogen Desorption Reaction of Liquid Iron and Steel

Kiichi NARITA, Shinji Kovama,

Takehisa MIAKINO, and Masayoshi OKAMURA

Synopsis:

Kinetics of nitrogen desorption reaction of liquid iron and steel has beén investigated by means of
blowing various gas on the surface of the melt. :

The nitrogen desorption reaction of liquid iron is of second order, and the reaction rateis remark-
ably affected by oxygen content in liquid iron. The rate constant decreases in inverse proportion to
the second power of oxygen content above 0:03%, increases gradually below this value of oxygen con-
tent and tends to approach a constant value below 0°01% of oxygen.

From the standpoint of chemisorption of nitrogen atoms on the surface of liquid iron, these results
lead to the conclusion that the rate-controlling step is the reaction between these atoms, which is
disturbed by adsorbed oxygen atoms.

The activation energy of nitrogen desorption reaction is 39 kcal/mole in liquid iron containing oxy-
gen less than 0°019;,.

When the decarburization and the nitrogen desorption reactions proceed simultaneously by blowing
argon and oxygen mixed gas to liquid steel, the latter reaction is deviated from the second order, and
its rate becomes considerably slow in comparison with that of liquid iron by blowing only argon.
These facts are considered to be caused by the disturbance of the reaction of nitrogen atoms by the
oxygen atoms adsorbed on the surface of liquid steel.

(Received Feb. 13, 1971)
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Table 1. Chemical composition of raw material.
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(1) Prism (2) Holder of alloying element added (3) Gas
inlet tube (4) Sampling hole (5) Sintered magnesia cruci-
ble (6) Quartz tube (7) Magnesia grain (8) Induction
heating coil  (9) Magnesia powder (10) Alumina crucible
(11) Molten iron  (12) Alumina supporter (13) Gas outlet
(14) Gas inlet

]

Fig. 1. Experimental apparatus.
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Fig. 2. Change of nitrogen content during the
desorption reaction of nitrogen in

liquid iron.

A HA-EHERAEME, (cm?)
Vo ESOEE, (cm?)

k HREFEH, (cm/%- sec)
: ReRE,  (sec)

%> zZT Fig. 2 OfFRC(2)RNE@EA L, MBI LK
B% Fig. 3 TRYT. CORP»LHELPLE DT, K
FRICBWVTHMEEE I 2RACEIL—FHLTWEZ
Enibird. L > TUEORINIZ 2 KRG E LT
W&o,

BiZER 33 B 7 ABIOIEFA ST X B b ik
ET B0, HRABASEI 2L BE0EE
EHC R I ET Ar REORE LRI LR % ig. 4
CART. kT TTHEk hoRERE 0°005~0°009%
CEREE L. COXSWHAENENER L UESITE
ITEERS{RIT, 1000cc/ min DL FCHEEKIT —E & 7«
5.

FOMNIEE I0mm, HFABASEX5 kX010 mm

o~

100 Distance between the gas inlet
Ar gos flow rate  tube and the surface of liquid
iron
o | 200 tC/min 10 mm
® 1200 cC/min Smm
— 4 1 00 €/min 1 0mm o
2 & 1600 c¢/min Smm 4/ /
> /
< A/
~ 50 4 /
] /
S d
S £
/ ‘./
S
g/
/
o ‘
0 50 100 150 200 250

(Asv) ¢t (58C/¢m)

Fig. 3. Relation between (1/N-1/Ny) and (A4/V)t
during the desorption reaction of nitrogen
in liquid iron.
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Fig. 4. Effect of Ar gas flow rate on the rate
constant of nitrogen desorption in liquid
iron.
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Fig. 5-a. Relation between (1/N-1/Ny) and (4/
V)t during nitrogen desorption of liquid
iron containing various amount of oxy-
gen.
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Fig. 5-b. Relation between (1/N-1/Ny) and (A/
V)¢ during nitrogen desorption of liquid
iron containing various amount of oxy-
gen.
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Fig. 6. Dependence of the rate constant of nitrogen
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Fig. 8. Effect of temperature on the rate constant
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Fig. 10. Change of carbon content during decar-
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