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Effect of Oxide Additives on Desulfurization Efficiency of Hot Metal by CaO-based Powders

Isao SHIMODA, Takashi SaTO, Takamitsu NAKASUGA, Kunihiko NAKASHIMA and Katsumi MORI

Synopsis : Utilization of CaO-CaF, fluxes provides an efficient and inexpensive method for the dusulfurization of hot metal and has been used exten-

sively. However, it is an urgent necessity to develop an effective desulfurization treatment without CaO-CaF, fluxes from the environmental

point of view. Experiments were carried out mainly at 1400°C to clarify the effect of oxide additives on the desulfurization behavior of hot

metal by using CaO-based powders and synthesized CaO-Al,0, slags. The desulfurization efficiency of CaO-based powders increased by the

addition of Al,O, and Na,CO,. However, as the amount of Al,0; addition increased up to 30 mass%, the initial desulfurization rate was de-

creased, although the formation of liquid slag at the early stage of reaction was promoted. CaO-Al,0,-TiO, fluxes were found to have the

largest promoting effect on the desulfurization, due to low melting point and low viscosity of such slags. According to the EPMA mapping

analysis, it was found that the flux powders near the slag-metal interface were sintered or partly melted, and that the sulfur removed was con-

centrated in this flux. As the result, the desulfurization rate was considered to be considerably accelerated by Ar blowing into the metal bath.
Consequently, CaO-Al,0,-TiO, fluxes was regarded to be very useful for hot metal treatment.
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Fig. 1. Schematic view of experimental apparatus.

Table 1. Experimental conditions.

Item Condition
Weight 120
Metal £
Composition Fe-4.5C-0.1S (in mass%)
Weight 10
Flux £
Particle size -150 ym
Temperature 1400, 1350 °C
Atmosphere Ar
Crucible MgO
Reaction time 1800 s
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Table 2. Experimental conditions, sulfur content of initial
and final metals, and reaction rate, k, for hot
metal desulfurization obtained from plots of
In([S],/[S]) vs. t.
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Metal
Run |Temp.| (masso) Kind of flux Ar blowing| ks>(10
No. C) (in mass%) (Nml/min) (s1)
[Sk | [S)k
1 0.100 | 0.063 CaO 24
2 0.099 | 0.049 Ca0-10CaF2 3.6
3 0.100 | 0.055 Ca0-10A1203 34
4 0.090 | 0.068 Ca0-10TiO2 14
5 0.098 | 0.059 Ca0-10BaO 29
6 0.096 | 0.051 Ca0-10Na2C03 35
7 0.101 | 0.018 Ca0-30CaF2 9.6
8 0.090 | 0.006 Ca0-50CaF2 20.2
9 0.105 | 0.075 Ca0-30A1203 1.9
10 0.980 | 0.070 Ca0-50A1203 2.4
11 1400 0.101 | 0.036 | CaO-10A1203-10TiO2 ) 56
12 0.091 | 0.040 | CaO-20A1203-10TiO2 43
13 0.103 | 0.021 | Ca0-30A1203-10TiO2 89
14 0.094 | 0.058 | Ca0-40A1203-10TiO2 2.7
15 0.109 | 0.064 | CaO-10A1203-5TiO2 3.0
16 0.107 | 0.057 | Ca0O-30A1203-5TiO2 35
17 0.100 | 0.071 Aslag 2.0
18 0.113 | 0.015 Aslag-6MgO 114
19 0.113 | 0.025 Aslag-6Si02 87
20 0.104 | 0.061 Aslag-6Ba0 29
21 0.110 | 0.068 CaO-10Bslag 2.6
22 0.106 | 0.059 Ca0-30Bslag 32
23 0.093 | 0.025 CaO 7.0
24 1400 | 0.089 | 0.008 Ca0-50CaF2 50 36.9
25 0.100 | 0.012 | CaO-30A1203-10TiO2 155
26 0.980 | 0.070 CaO 18
27 | 1350 | 0.100 | 0.057 Ca0-10CaF2 - 29
28 0.100 | 0.039 | CaO-30A1203-10TiO2 53
Aslag is 54Ca0-46A1203.

Bslag is 51Ca0-43A1203-6MgO, namely Aslag-6MgO.
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Fig. 2. Variation of desulfurization ratio by addition of
CaO-CaF, fluxes onto metal surface with reaction
time at 1400°C.
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Fig. 3. Relation between In([S],/[S]) and reaction time in
runs with and without CaF, addition to CaO pow-
der at 1400°C.
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Fig. 4. Comparison of desulfurization behavior of hot
metal by addition of various additives to CaO pow-
der at 1400°C.

1.1 @ CaO powder
O Ca0—10Al:0s
1 ﬁ - A Ca0—30AL:03
DAZ X CaO—50A1:05
0.9 Py A
% o |3
Z 08 ':.' 4
) ¢
0.7 . X
a
0.6
a
0.5
0 500 1000 1500 2000
Time (s)

Fig. 5. Effect of amount of Al,O, addition on the desulfur-
ization behavior of hot metal by CaO-Al,0, fluxes
at 1400°C.
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Fig. 6. Effect of amount of Al,O, addition on the desulfur-
ization behavior of hot metal by CaO-AlL,0,-TiO,
fluxes at 1400°C.
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Fig. 7. Effect of amount of TiO, addition on the desulfur-
ization behavior of hot metal by CaO-Al,0,-TiO,
fluxes at 1400°C.
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Fig. 8. EPMA mapping analysis images at the slag-metal interface after a run using CaO and Ca0-30A1,0,-10TiO, fluxes at

1400°C.
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Fig. 9. Effect of Ar blowing into metal bath on the desul-
furization behavior of hot metal by CaO-based
fluxes at 1400°C.
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Fig. 10. Comparison of desulfurization behavior of hot
metal by addition of various additives to Aslag
powder at 1400°C.
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Fig. 11. Effect of amount of Bslag addition on the desulfu-
rization behavior of hot metal by CaO-Bslag flux-
es at 1400°C.
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Fig. 12. Comparison of desulfurization behavior of hot
metal by CaO-based fluxes at 1350°C and
1400°C.
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(5) CaO-ALO,RDER 7 7 v 7 212 & BRI
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113

1)
2)

3)
4)
5)
6)
7)

8)

CaOWHZ & B I SRDO BB T RIE§ RINBR AL B

X &

Y.Kawai, K.Mori and Y.San-nomiya: Tetsu-fo-Hagané, 61 (1975), 29.
E.Takeuchi, M.Kishimoto, K.Mori and Y.Kawai: Tetsu-to-Hagané, 64
(1978), 1704.

J1.Choi, D.Kim and H.Lee: ISL/ Int., 41 (2001), 216.

M.Hino, S Kitagawa and S.Ban-ya: Tetsu-to-Hagané, 79 (1993), 34.
K.Kimura, 1.Kikuchi, S.Kodaira, Y.Komatsu, J.Fukumi and T.Toyada:
CAMP-ISIJ, 8 (1995), 105.

EIMRSREE T, DRSS, MW, Hai, (1981), 154,
Recommended Equilibrium Value of Steel-Making, Japan Society for
Promeotion of Science and Technology 19th Committee on Steelmak-
ing, Tokyo, (1984), 49, 255, 256, 259, 260.

T.Sato, K.Nakashima and K.Mori: Tetsu-to-Hagané, 87 (2001), 643.

407 EEER



