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Distribution Ratios of Phosphorous, Sulphur and Manganese
between Hot Metal and Sodium Carbonate Slag

Satomi YAMAMOTO, Yozo FUJIKAKE, and Shoichi SAKAGUCHI

Synopsis :

~ Reactions of Na,CO, with phosphorous, sulphur and manganese in hot metal contained in an alumina
crucible were studied in the temperature range between 1 250 and 1 450°C. Hot metal was oxidized with

oxygen in top blowing.

The results showed that simultaneous removal of phosphorous and sulphur from hot metal took place.
The distribution ratios of phosphorous and sulphur between hot metal and slag were found to increase line—
ally with the basicity index of slag, (Na,0)/1.03(SiO,)+1.31(P,O;), while the distribution ratio of man-—

gancse decreased with increase of the basicity index.

This decreasing tendency for manganese could be

due to higher value of the activity coefficient of manganese oxide in relative higher basicity slag.
The temperature dependency of distribution ratios was examined. Both distribution ratios of phos—
phorous and sulphur decreased with increase of reaction temperature.
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Fig. 1. Changes in chemical compositions of hot
metal and slag with time. (Na,CGO; 30 g/kg-HM,
1350°C)
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Table 1. Experimental conditions.
Chemical (Si) 0.03~0.20 (%)
compositions of {Mn]) 0.30~0.60
hot metal (P) 0.10~028

(S) 0.030~0.060
Reaction
temperature 1250~1450C
Consumption of - .
Na,CO; 20~50g/kg + HM
Chemical @ of N8:COsi NasS
fluxml ! Nachﬁ- N82504 . Na,PO.
Oxygen blowing flow rate 5MNg/min
conditions lance nozzle 1mmgX3
lance height 50mm
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Table 2. Examples of chemical compositions of
slags. (at the end of experiments) (%)

Reaction

tem?%'a;ture Na SiO; T.Fe MnO P S Az0; V C

1350 321 150 25

1400 294 160 42

1450 265 164 67 111 274 0770 1.3 1.9 0.25
[NazCOa 300/kg+* HM

Hot metal 4%C, 0.15%Si. 050%Mn,
0.10%P, 0.040%S. 0.05%V

69 338 086 37 20 155
105 366 1059 50 21 105

N32C03 60g NBzCO3 [i1]:]
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Fig. 2. Changes in chemical compositions of hot
metal and slag with time. (Na,COj; 30 g/kg-HM,
I 350°C3)
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Fig. 3. Changes in chemical compositions of hot
metal and slag with time. ((Na,CO; 30 g/Na,PO,
10 g+ Si0O; 6 g)/kg-HM, 1350°C)
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3.47 (S) as 83032~ :1.72 (S) as SO42-:0.34

Fig. 5. Changes in [P], (P), [S] and (S), with
time. (Na,S22 g/kg-HM, 1 350°C)
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Fig. 6. Relation among [P] after refining, [P]
of hot metal and consumption of Na,CO,.
([Silum=0.15%, 1 350°C)
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Fig. 7. Changes in [P] with time at various
temperature. (Na,COj; 30 g/kg-HM, [Silym=
0.15%)
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of hot metal and consumption of Na,CO,.
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AT OREFCFEIN TS ET 5L, TommiFo
PRI A 7 7R E OBRTEREIhS. 25 78
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P,O; FEEXRETH LHBETE S, Zhrd L,
FEL AWML T Si0,, P,O5 & Na,O L2 /T 5
EL, Mt EEETA N, OEXHET S E, Th
FhogdEn 1.03, 1.31fFLk5. itk ALO, ko
Wi NaO-ALO; oFELXREL, FRCHE L.

thb 3EOEREYAWT, KoRIAYBERACE
FThE LD, HHELEFCIE L THEBEORVE
HELXRDTHRS.

42 B0 ARG

A5 7ho P, A5 70 (P0Os5), (Nay0) &HE
DEAFED B, HTFimggci b & 3Na,0-P,O; & LCHE
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