


Development of Lime-based Powder Reagent
for Injection Desulfurization of Hot Metal
in Torpedo Car*
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Lime-based reagent with fine grain size and improved fluidity has been developed for

bat wetnl desulfyrizationusing the 1oroedq goelipo Liuiection rethad With theoptipvza-

tion of both the powder size and the C, CaF, and CaCQy contents in the reagent, lime
reaction efficiency is improved far higher than the level reported in counterpart docu-
ments.

This desw‘furrzatron method does not !ead to resulfunzarwn wh;ch usually occurs during
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The effect of CaCO, content in the reagent o8 He.o and the absence of resulfurization
is theoreticaily explained on the basis of uniform mixing time of hot metal in torpedo
cars and the analysis of torpedo slags taken before and after the desulfurization.

The high value of Nc.o and the absence of resulfunzanon have contributed to lowering
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hot metal down to low sulfur concentration®*’, and
can be a cheap desuifurizing reagent; but because of
its slow reaction rate. lime. hitherto. was never used

widely as a desulfurizing reagent on an industrial
scale. Particularly in the top injection desulfurization,

inly_cnperisine anick-rearting_carhidp

were frequently used. The present studies were aimed
at developing a low-cost injection desulfurizing reagent
by accelerating the reaction rate of lime. This objective
was successf‘ully accomphshed within about two years,
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is a typical surface active agent. For the addition of
MHPS, there is an optimum value, and if it is
exceeded. the angle of repose will increase.

Desulfurizing reaction by lime is said to progress

at the diffusion-controlled rate in the solid phase®,
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and therefpre tha sylfugizipgreaction of ime nowde

will be accelerated if addtive X is added to lime powder
to form low melting portions on the surface layer of
lime®. To select the ingredient X which would be the
most suitable for this purpose, a desulfurization test
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replacing carbide with this new desulfurizing reagent.
This paper reports the progress of the development by
dividing it into three stages.

2 1st Stage—Determination of Composition of
Desulfurizing Reagent

+ X powder in 5 kg of hot metal, which was melted
in the graphite crucible and maintained at 1 350°
4 20°C, and by mixing them with an impeller. If the
desulfurizing rate is analyzed by the rate equation of
Kawai et al.®, it was found that rate constant Kg
(104 % /min) was 0.3 for CaO only, 1.2 for 90 %,CaO-
109 Na,CO,, 2.0 for 95%Ca0-5%Na,AlF,, and 2.5
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Temperature drop by lime desu]fur:zatlon was 17°C,  0.002 %] resulfurization occurred when hot metal after
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car to the charging ladle, whereas no such resulfuriza-
tion occurred in the case of lime desulfurization heats,
Fig. 7 shows the transition of S concentration, when
When hot metal was charged to the torpedo car,  hot metal of [%S] = 0.040 at BF tapping is charged
resulfurization of 0 012‘7 occurred m the case of mto the convcrter at [%S] = 0.015. The ﬁgure indi-
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3.2 Changes in S Concentratior during Hot Metal
Transportation
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Fig. 9 Wear line contour of lining of a torpedo car used for lime (61 %) and carbide (39 %;) desulfurizations

LR S I

R — i

N TN DU DR, V SRS DU DAY Y
. —

repairs. Then, Al,0,-SiC bricks were used for the hot
s 5I‘ ®| High- ALD, ] , metal stagnating zone and the hot-metal-ceiling
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desulfurizing from [ %,S] = 0045 to [%S] = 0.015. Through this conversion it was possible to cut the
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