352 # & 8 % 76 4 (1990) 8 3 B

© 1990 IS1J
‘mw G rusRFEHMALE BaO-BaF, &
JI111111E111711177 7 5 / 7 Z Falﬂg) D /\/ 0) \EBL_‘ZT%B' J: U\\ 'a
AT T v 7 AHD BaO OiEE
JE W ORAE SR R (SR

Phosphorus Partition between Fe-Cr-C Melts and BaO-BaF, Fluxes and
the Activity of BaO

Tohru HARA, Fumitake TSUKIHASHI and Nobuo SANO

Synopsis :

The phosphorus partition between BaO-BaF; fluxes and Fe-Cr-C,,,4 alloys was measured at tempera-
tures ranging from 1 175°C to 1 300°C under a CO atmosphere.

The phosphorus partition ratio increases with increasing BaO content in the fluxes and decreases with
increasing chromium content in Fe-Cr-C,,,; alloys. The BaO-BaF, system was found to have a large
phosphate capacity ranging from 102 to 102%° at 1300°C, which is much larger than that for the
Ca0O-CaF, system. The enthalpy change for the dephosphorization reaction by BaO bearing fluxes was
determined to be — 528 kJ/mol. The chromium partition ratio increases with an increase in BaO content
especially in the higher BaO content range. The possibility of the removal of phosphorus from Fe-16%
Cr-C alloys without much oxidation loss of chromium by using 50% Ba0-50% BaF, flux was
demonstrated.

Furthermore, the activity of BaO for the BaO-BaF, system was determined at 1 200°C and 1 300°C and
the activity of BaF, was calculated by using the Gibbs-Duhem relationship. The phase diagram for the
BaO-BaF', system was also discussed.

Key words : thermodynamics; slag; BaO-BaF, system; dephosphorization; Fe-Cr-C alloy; activity;
chromium ; steelmaking ; stainless steel.
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Fig. 1. The activities of BaO and BaF, for the
BaO-BaF, system at 1 200°C and 1 300°C.
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Fig. 2. The observed solubilities of BaO and

BaF, and the estimated phase diagram for the
BaO-BaF, system.
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Fig. 5. Phosphate capacities for the BaO-BaF,
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alloy and BaO-BaF; melts and the activity co-
efficient of CrO;s for the BaO-BaF, system at
1 200°C and 1 300°C.
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