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Establishment of Steel Making Process with High Productivity and
High Efficiency by Use of Hot Metal Pretreatment

Shin-ya KITAMURA, Yoshimasa MizukaMi, Toshiyuki KANEKO, Toshiki YAMAMOTO,
Ryouichi SAKOMURA, Eiji AIDA and Shuhei ONOYAMA

Synopsis :

In Nippon Steel Corporation, various types of hot metal pretreatment processes were developed to fit

in the condition of each works.

In Kimitsu and Yawata Works, simultaneous dephosphorization and

desulfurization treatment by lime base flux injection with torpedo car has been put into practical use.
In Oita Works, this treatment was modified to make high productivity by high rate injection with snorkel

immersed ladle.

In Nagoya Works, by use of top-and-bottom blowing converter, highly productive

simultaneous dephosphorization and desiliconization treatment was developed.
By the use of coupled reaction model, based on equilibrium relation at interface and mass transfer equa-

tions of each element, the characteristics of these processes were analysed.

It was clarified that about the

dependence of the efficiency of CaO and oxygen for dephosphorization on the ratio of CaO to oxygen
content in flux, the tendency of calculation based on small scale experiment was in good agreement with that

of industrial values.
metal composition.

The differences amoung each treatment type were caused only by the difference of hot

In addition, some new blowing methods of converter by the use of dephosphorized hot metal were intro-

duced.

Key words : hot metal pretreatment; top-and-bottom blowing converter; dephosphorization; mass transfer

equation ; high productivity ; high efficiency.
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Table 1. Experimental condition of small scale
furnace for each calculation.
Heat size 1000 g
Diameter of furnace 19.6 cm®
Temperature 1623 K+10
Experimental time 25 min
Flux addition method Top addition 9 times of 3 min interval
CaO 88~157 g
Flux composition CaF, 0~125g
FeO | 270~470 g
Calculation case a b c
C 4.5 4.5 4.5
. Si 0.11 0.11 0.35
Initial metal Mn 0.95 0.95 0.95
composition (%) P 0.082 0.160 0.082
S 0.030 0.030 0.030
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