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Trial on the Application of Capillary Phenomenon of Solid CaO to Desulfurization of Liquid Fe

Toshihiro TANAKA, Yumi OGI1s0, Mituru UEDA and Joonho LEE

Synopsis : In order to carry out the de-sulfurization of liquid Fe, solid CaO is usually used as a flux, but some of solid CaO particles are not melted into

molten slag, and all CaO are not always used for the refining. We have investigated how to use the solid CaO directly and efficiently for the

above refining processes. Solid CaO particles have small capillary tubes from their surface to inside. When a molten slag is wetted with solid

Ca0, the molten slag containing some impurities such as CaS and P,Os is expected to penetrate into those capillary tubes. Although chemical

reactions in solid phase are generally believed to be very slow due to slow diffusion in solid phase, those impurities are absorbed in solid

CaO rapidly by capillary force and they are removed from molten steels. We named this refining process as Capillary Refining. In the present

paper, we have tried to apply capillary refining to de-sulfurization of liquid Fe and carbon-saturated liquid Fe by using molten CaO-Al,05

and CaO-Si0,-MgO-AL O, slags.
Key words : refining; desulphurization; capillary; molten slag.
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Fig. 1. Concept of capillary refining.
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Fig. 2. Schematic diagram of the induction furnace.
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Fig. 3. Reaction of CaO with Al,0, powders at the menis-
cus on liquid iron specimen.
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Fig. 4. Part of phase diagram in Si0,~CaO-MgO-35
mass%AlO; system.
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Table 1. Chemical composition of molten SiO,—CaO-
MgO-AlL0; slag equilibrated with solid CaO.
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Fig. 5. Fracture surface of CaO after burning CaCO; at
950°C for 3h.
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Fig. 6. Fracture surface of CaO after burning CaCO, at
1250°C for 5h. -

luym

Fig. 7. Fracture surface of CaO after burning CaCO, at
1200°C for 1h.
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Fig. 8. SEM image and EDX mapping at the interface be-
tween CaO and liquid Fe after an experiment of
desulfurization using molten calciumaluminate.

Table 2. EDX analysis of the chemical composition at a
interface layer between CaQ and liquid Fe in Fig.
8.

Ca Al S Fe
49.2 5.2 44.5 1.1

at%

Table 3. EDX analysis of the chemical composition at net-
work structures appeared in Al EDX mapping of
Fig. 8.
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63.4 33.8 2.7

at%
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Fig. 9. Phase diagram in CaO-Al,O, binary system.
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Fig. 10. External appearance (a) and cross section (b) of
soft burned CaO after an experiment of desulfur-
ization using molten calciumaluminate.
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Fig. 11. SEM image and EDX mapping at the interface
between CaO and liquid Fe in soft burned CaO
after an experiment of desulfurization using
molten calciumaluminate.

Table 4. EDX analysis of the chemical composition at a
interface layer between CaO and liquid Fe in

Fig.11.
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476 52 39.7 7.5

at%
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(a) Soft burned CaO
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Fig. 12. External appearance of solid CaO after immersion
test with molten Si0,~CaO-MgO-35 mass%
Al 0, slag.
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Fig. 13. SEM images of cross section of solid CaO after
immersion test with molten SiO,—CaO-MgO-35
mass% Al O, slag.
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Fig. 14. External appearance (a) and cross section (b) of
soft burned CaO after desulfurization using
molten Si0,—-CaO-MgO-Al, O, molten slag.
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Fig. 15. SEM image and EDX mapping at the forefront of
the penetration of molten SiO,~CaO-MgO-AL 0O,
slag in solid CaO after desulfurization.
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