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ABSTRACT In order to explore the metallurgical behavior of bottom blowing CO, in ladle furnace CO, was used during the LF

refining process some thermodynamics calculation of bottom blowing CO, was studied and some exploratory experiments were conduc—

ted with different proportions of CO, to Ar during the LF refining process in industry. The results show that it can cause the little oxida—

tion of C in molten steel with the process of bottom blowing CO,

the average oxidation of C is from 0.3 to 0. 8 kg. Compared with

bottom blowing Ar the types and composition of inclusions have less change and the equal yield density of inclusions decreases and the

cleanness of steel is improved it will not aggravate the erosion of ventilated bricks of LF. So it is possible to use CO, in LF for

refining.
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1 : LF CoO, * 227 -
COy, + C =2C0, AG® =34580 -30.95T.
(1)
CO,, +Fey, =(FeO) +CO,, o,
AG® =11880 -9. 92T. (2) €O, LF Ar
COy, + Mn =(MnO) +CO,
AG® = —261507. 82 +72.905T. (3) 3
COZ( o +2/3 Al =1 /3( Alzog) + CO( 9 Table 3 Gas supply scheme ( L'min’l)
AG® = —239650 +41.29T. (4)
(1) ~(4)
C . Al . Mn Fe
1 Ar 150 ~210 180 ~300 60 ~90
o, 8 2/3Ar 100 ~140 120 ~200 40 ~60
Co, 1/3C0, 50 ~70 60 ~ 100 20 ~30
LF 1/3Ar 50 ~70 60 ~ 100 20 ~30
2/3C0, 100 ~140 120 ~200 40 ~ 60
4 CO, 150 ~210 180 ~300 60 ~90
2 2.2
2.1 Co, 20
21.1 1/3 Co, 8 2/3
75t LF CO, o, 6 o, 6
Ar 8 Ar
Co, Co, 2.2.1
Ar LF
2.1.2
45 1 CO,
1 ( )
Table 1 Contents of typical elements in 45 carbon steel % 1
C Si Mn P S Al 0.6% ~1.6%
0.42~0.48 0.15~0.30 0.55~0.70 <0.02 <0.01 <0.03 50 kg 0.3~
0.8 kg
2 CO,
2 88
Table 2  Purity of gases
1% % 86+
Ar 99.9 E | 8437
€O, 99.9 2 847 \/’“.,L’—j—ﬁﬂ
\i 82.77
2.1.3 = 821
Co, ;
gol— ‘ l -
LURAr 1ABRMICO,  23HMHIC0,  4kCo,
CO, LF SRR 15
3 1 Co,

LF

Fig.1 Average yield of C at different bottom blowing proportions of
CO,
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Fig.4 Representative pictures of large inclusions and EDS under different gas conditions: ( a) mixed gas injection; (b) pure Ar injection



1 LF co, 229
Ar 10 kg 128. 21 mg \
Ar  CO, 10 kg CO, Ar
50. 83 mg 60. 3%
3
2.2.4 (1) LF Co,
2/3 Co, Ar
6 0.3 ~0. 8 kg.
(2) \
4 10 Co,
5 3.75%
(3) o,
9.5 ~
10. 6 mm Ar
CO,

(95 mm); (b)
(106 mm) ; (d)

Fig.5 Erosion condition of the porous plug brick: ( a) erosion
amount of upper brick (95mm) ; (b) erosive surface of upper brick;

(¢) erosion amount of under brick ( 106 mm) ; (d) erosive surface of

under brick
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