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Removal of Impurities from Molten Steel by CaC,

Kazuo KITAMURA, Tomoo TAKENOUCHI and Yoshiyuki IwanNamr

Synopsis :

In order to reduce the susceptibility to embrittlement of steels such as a rotorshaft for power plant, which
are to be used at high temperatures, experiments were carried out on the optimum conditions for the removal
of tramp elements like Sn, Sb and As by the addition of CaC,. Industrial scale tests were also carried out,
based upon the experimental results obtained. The results obtained can be summarized as follows.

(1) These impurities can be removed by reduction, and the reduction was accelerated by the rapid decom-
position of CaC, at low initial carbon content and high temperatures.

(2) The amount of impurities removed was found to be proportional to the increase in carbon content
during reaction and the initial impurity content. The proportional constant increased in the order of Sn,
P, Sb and As.

(3) It was found from the industrial scale tests that the impurities could be favorably removed by using
Ar stirring from the bottom of the ladle and by using CaC, injection increasing the reaction surface area.
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Table 1. Composition of calcium carbide (%).

CaO  Si Al Fe P S N C CaC,

bal.

16.1 1.19 007 110 0.03 0.95 0.25 0.51
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Table 2. Chemical composition of mother alloys(%) .

C P Sn Sb As
A <0.01 0. 065 0.054 0. 064 0. 068
B 0.22 0. 050 0. 044 0.034 0. 059
C 0.54 0. 054 0. 057 0. 060 0.063
D 0.78 0. 056 0. 059 0. 055 0. 056
E 1.31 0. 055 0. 060 0. 058 0. 060
F 2.04 0. 054 0. 052 0.052 0. 056
G 0.23 0.053 0. 054 0. 056 0. 057
H 0.22 0.028 0. 030 0.032 0.026
1 0.25 0.010 0.016 0.012 0. 009
J 0.22 0. 0048 0. 0069 0. 0059 —_
K 0.22 0. 0028 0.0019 0. 0028 —_
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Fig. 2. Change in carbon and tin content during reaction between CaC, and molten steel

with different initial carbon.
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Fig. 3. Effect of initial carbon on the removal
ratio of P, As, Sn and Sb.
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Fig. 4. Effect of CaC, amount added to the

charge on the removal ratio of P, As, Sn and
Sb.
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Fig. 5. Effect of temperature on the change in
tin and carbon content with time.
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Fig. 6. Relation between removal ratio and
initial content of each impurity.
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Fig. 8. Change in impurities and carbon content
with time in the case of Fe,O, addition after the
completion of reaction by CaC,.
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for molten steels with various initial carbon
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Fig. 10. Relation between 4[%Sn] and 4[%C]
during reaction for steels with various initial
tin content,
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Fig. 13. Effect of initial carbon content on the
CaC, ratio used for impurity removal.
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Table 3. Condition of industrial scale test.

Heat No. 1 2 3 4 5
Steel weight (t) 28.0 25.8 25.0 80.0 24.0
Steel grade Cr-Mo Cr-Mo Carbon Cr-Mo Carbon
Aot of CaC, 355 348 340 300 125
Method of CaC, Surface Surface Surface Surface Injec-
addition add. add. add. add. tion
Tnitial C (%) 0.12 006 008 009 008
Bath temp. ('C) 1650 1640 1640 1680 1695
Ar flow rate (Nl/min) 300 50 300 300 0
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Fig. 15. Change in G, P, S, Sn, Sb and As
content in the industrial scale test of 25t
(Heat No. 3).
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Table 4. Ratio of impurity removal.

Heat No. P S Sn Sb As
1 64 85 57 68 80
2 50 82 50 63 67
3 78 94 78 80 71
4 57 63 56 53 57
5 28 89 43 7% 71

A LREIBIESDOWT WA, ZHIIRBEGE —ET
T ied EEZ bR, FHRNCIIERRK (8) X TEMC
PIRIERALTH EHE L DNB.

AR D, ThECHELEZEZ DR TELE#HMLH
D Sn fp EORYBRENLTREL 7o b, BHEO RO A
75 T bEHENDEE LRI ABED B VIT R
UEDEHE@RA BT A ENTESL X 512Dk,
LaL, KECHKRREOEME LT LS T e A0
¥ CaC, OFIABHEDO EIBLED MIERLDY,
SEIDEHMREL T D2HERD 5.

4. & =

Pk, "R CHERIhIMBOMILEEiIET %D,
CINECREVEEL EX bR T &7 Sn, Sb B L
As 0 CaCy, X A EHIOPWTERT A LB, B
bhl-fRCESOC T TERERR T o, Bbhic
BRYENT D ERD ISR,

2.0}
]
)
. [
gl.5v— ° ® .
- .]
i [ o} [ ] -
5 5}
£ 1.0} —O o
g [ ] ]
]
0.5}
ol— . . .
Sn P Sb As

Fig. 18. Ratio of k; obtained in the industrial
tests and experiments.
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