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Dephosphorization of Molten Chromium-~containing Pig Iron
by CaO-CaF,-FeO Flux with Addition of Li,CO,

Takashi YAMAUCHI, Morihiro HASEGAWA, and Shigeaki MARUHASHI

Synopsis :

An investigation has been made in order to search for effective fluxes for dephosphorization of molten
chromium-containing pig iron on a laboratory scale. By treating molten pig iron containing 18%Cr and
8%Ni using 70 g(per kg of metal) of, for example, 10%1.i,CO3-14%Ca0-47%CaF,-29%FeQ flux, P, S and N
in metal were removed by about 70%, 90% and 85%, respectively. High degree of dephosphorization was
obtained with low silicon content and high carbon content near the carbon saturation in metal, and in the
slag composition containing more than 1% of lithium, with (%Ca0)-(%S10,)=83 and (%CaF;)=230. Even

relatively low contents of SiO,, AlLO;

and MgO in

slags had unfavorable effects on the

dephosphorization. The temperature range suitable for the dephosphorization treatment was about
140°C.. By X-ray diffraction analysis of the solidified sample CasF(PQy)s (fluorapatite) was identified as a
compound containing phosphorus and LiCrO: as a compound containing chromium in the phosphorus-
enriched Li:CO;-CaO-CaF:-FeO-Cr:0; slag.  On the other hand, Ca(Cr02): was identified as a compound
containing chromium in the slags without the addition of 1.i2CO; or with the addition of Na>COs; or K:CO;

instead of L.i,COs.
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Fig. 1. Typical changes in phosphorus content of
molten pig iron containing 18%,Cr-8%Ni with time.
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Fig. 2. Effect of silicon content in metal on
degree of dephosphorization.
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Table 1. Typical composition change of metal by flux addition.

Sample C Si Mn S Ni Cr N
Before treatment 6.03 <0.05 0.28 0. 025 0. 028 7.93 17.53 0.013
After treatment 6.10 <0.05 0.28 0. 007 0. 003 8.02 17.06 0. 002
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Fig. 3. Effect of chromium content in metal on
phosphorus distribution ratio and Cr,O; content
in slag after treatment.
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Fig. 4. Effect of carbon content in metal on
degree of dephosphorization.
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Fig. 5. Effect of total lithium content in slag
after treatment on phosphorus distribution ratio
and Cr,Oj content.
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Fig. 6. Effect of CaF, content in slag after
treatment on phosphorus distribution ratio.
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Fig. 7. Influence of Al,O; Mg and SiO, con-
tents in slag after treatment on |phosphorus dis-
tribution ratio.
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Fig. 8. Effect of metal temperature on degree
of dephosphorization.
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Micrographs of the slags formed from the fluxes and Fe-P alloy.
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Table 2. Chemical composition of slags and metals after the treatment (wt%).

Run No.

[%P] T.Li CaO CaF, Fe,O MgO Cr;03 Al,O4 SiO, ® B Ly
1 0.009 1.75 24.06 59.17 6.55 0.48 5.05 0.53 0.64 0.43 38 48
2 0. 006 1. 48 17. 48 50. 36 17. 27 0. 46 10.13 0.42 2.65 0.29 6.6 48 -
3 0.008 1.52 27.43 47.02 8.73 0.36 6. 83 0.49 4. 79 0.29 5.7 36
4 0.015 1.43 20.01 45.21 15. 48 0. 30 7.54 0. 42 8.62 0.22 2.3 15
5 0. 007 1.39 27.72 32.86 19.51 0.25 9.44 0. 42 8.43 0.30 3.3 43
6 0. 029 1. 67 50. 62 3.31 20. 10 1.23 3.42 1.00 16. 35 0.11 3.1 3.8
7 0.024 1.33 49.79 0.21 26. 83 0. 46 5.00 0. 47 12.13 0.07 4.1 2.9
8 0.030 1.34 51.06 0.21 25. 61 0. 86 3.08 0. 45 14. 76 0.04 3.5 1.3
9 0.021 1.77 25.90 44. 30 11. 43 1.51 3.07 0.53 11.79 0.21 2.2 10
10 0.022 1.51 36. 90 20.25 21.13 0.68 4. 87 0.57 10. 38 0.11 3.6 5.0
11 0.014 1.17 35.47 25.42 18.70 0.76 5.57 0. 68 9.14 0.19 3.9 14
B : Basicity
y 2 BB AR DR XEME SR T). 7 G
O: NF

20 | where f :(%CaF2)230
1
1430°C

A ZAiNi

Fig. 10. Relation between 423 A;N; and molar
fraction of F in slag after treatment.
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FREXEWZE XL @fEL), vV =2 v BERK
VIR E XV, Eic 2 v ABEOHEINCHE, BiD AXE
Blich A5 7EBEHELUCT.LI BENLY DL
k., EEET 3 LLE, CaF, BEZ 30% LA XL,
Si0,, AlLO; MgO HEMERETH, BH ARG
wIHET S, ¥-SEARRERALG 140°C ofFs
BT 5.

(3) PHE{LI LiyCO3;-CaO-CaF,-FeO-Cr,O,
RAT rOXBEITC X b, PEELMEH L LT
Ca;F (PO,) s (fluorapatite) 2\FE I, Cr HEGL{bE
& LT LiCrO, 2 RIE & iz, —F, Li,CO; Z¥smm
Ligwx 7 7, X0 Li,CO; ofibhic NaCO; »
Bt K,COp BRI L7A 5 7 Cik, Cr #8584k E
#r LT Ca(CrOy), AT I,

il
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