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Dephosphorization of Granular High-carbon Ferromanganese
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Synopsis :

Tohru MATSUO and Takami IKEDA

Granular high-carbon ferromanganese was dipped into molten Ca-CaCl,, Mg-MgCl, and Ca-NaCl flux
under argon atmosphere and dephosphorization was investigated in a laboratory scale test. -
1. Dephosphorization of more than 90% could be achieved with all kinds of flux investigated, by the

treatment at 1 000 ~ 1 050°C for 2 h.

2. It is considered that the high dephosphorization rate was obtained by the penetration of the flux into
the high-carbon ferromanganese granules through micro-cracks, and the penetration shortened the diffusion

distance and increased the interfacial area for dephosphorization.

rus in granules accelerated the dephosphorization.

In addition, highly segregated phospho-

Key words : dephosphorization ; high-carbon ferromanganese ; high manganese non-magnetic steel ; reducing

condition ; calcium ; magnesium.
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Fig. 1. Experimental apparatus.

Table 1. Chemical composition of high-carbon
ferromanganese.
(%)
C Si Mn P S
7.2 0.1 70~75 0.15~0.18 0.006~0.009
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Fig. 2. Effect of temperature on dephosphoriza-
tion of granular high-carbon ferromanganese.

Table 2. Chemical composition of high-carbon ferromanganese after dephosphorization treatment at 1 000°C

for 2h.
( Dephosphorizing flux Chemical composition (%)
Composition Amount (kg/t) C Si Mn P S Ca Mg
Ca20% -CaCl, 400 2.6 0.03 71.2 0.010 0.007 0.51
Mg20% -MgCl, 300 7.5 0.01 73.0 0.012 0.002 1.2
Ca20% -NaCl 400 6.2 0.01 72.4 0.010 0.008 0.05
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Fig. 3. Effect of reaction time on dephosphoriza-
tion of granular high-carbon ferromanganese.
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Fig. 4. Effect of flux composition on dephospho-
rization of granular high-carbon ferromanganese.
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Fig. 5. Effect of amount of flux on dephosphoriza-
tion of granular high-carbon ferromanganese.
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Fig. 6. Relation between carbon content after de-
phosphorization treatment and flux composition.
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Fig. 7. Dephosphorization of granular high-carbon
ferromanganese with CaC,-CaCl, flux.
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Fig. 8. Standard free energy of formation of Ca,
Mg compounds.
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Photo. 1. Images of phosphorus segregation in high-carbon ferromanganese on EPMA.
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