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Foaming of Molten Slags Containing Iron Oxide
Shigeta HARA, Masahisa IKUTA, Mitsuaki KiTAMURA, and Kazumi OciNo

Synopsis :

Foaminess and foam life were measured by gas injection into molten slags containing iron oxide. The
results obtained in this work are as follows : (1) Foams observed in iron oxide slag melts are essentially
unstable, and the foaminess of the slag melts depends on the rate of foaming by gas injection and
decay rate of the foams. So the foam height at constant gas flow rate increases with increasing foam
life. (2) The foaminess and foam life of the slags increase rapidly by decreasing O/Si ratio of the
slags below 3.5. (3) Foam life has a relation to the surface tension of the slags, and the decrease of
the surface tension of the slags contributes to the increase of the foam life. (4) Foaminess and foam
life with Ar+39H, gas are higher than with Ar gas. It can be explained by lowering the coalescing
rate of foams caused by reduction of foam size and existance of metal particle on the foam surface
during the injection of the gas containing hygrogen. (5) Addition of P,O; Na,O or CaF; to the FeO-
CaO-Si0, slags contributes to increase in the foaminess and foam life. It may be shown that the
Maragoni effect is responsible for the increase in foam stability by those additions. While the addition
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of MgO has no effect on foam stability.
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Fig. 1. Experimental furnace
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Fig. 2. Apparatus for the measurement of
foam height.
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Table 1. Slag composition.

No. FeO SiO, CaO Na, O MgO CaF,
1 65 35 — — — -
2 55 30 15 — — —
3 70 30 — — — -
4 40 30 30 — - -
5 80 20 - — _ _
6 60 25 15 — — -
7 30 45 25 — _ —_
8 40 40 20 — _ _
9 45 40 15 _ _ —
10 40 45 15 —_ _ -
1 26.5 41.9 32.5 — — —
12 60 30 — 10 _ _
13 50 30 — 20 _ _
14 40 30 20 10 - —
15 40 30 20 - 10 —
16 30 30 30 — 10 -
17 30 30 30 - - 10
18 20 30 30 — - 20
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Fig. 3. Influence of Ar gas flow rate on foam
height for FeO-Si0,-CaO melts at 1 250°C (Num-
bers in this figure correspond to those in Table 1.
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Fig. 4. Relationship between slag composition and
foam height at 30 cc/ min of Ar gas flow rate.
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Fig. 7. Relationship between foam life and foam
height (Numbers corresponds to those in Table 1).
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Fig. 8. Influence of surface tension on foam life
for FeO-Si0,-CaO melts at 1250°C (Numbers
correspond to those in Table 1).
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a : Ar gas, foam height=12.3mm
b : Ar+H, gas, foam height=12.0mm

Photo. 1. Foams on the surface of 409,FeO-459,
Si0,-159,Ca0 melts.

Table 2. Comparison of foam life for Ar gas
with that for Ar+39H, gas.

form life (s)

Slag No. FeO S10. CaC S —
Ar Ar+3%H,
1 65 35 — 9.3 9.9
5 80 20 _— 2.8 5.4
7 30 45 25 3.6 56
2 55 30 15 4.5 8.8
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Fig. 10. Relationship between Ar gas flow rate
and foam height for 409,FeO-302,S5i0,-30%;,
CaO melt.
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Fig. 11. Influence of MgO addition on relation-

ship between Ar gas flow rate and foam height.
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Fig. 12. Influence of CaF, addition on relation-
ship between Ar gas flow rate and foam height.
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Fig. 13. Influence of Na,O addition on relation-
ship between Ar gas flow rate and foam height.
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Fig. 14. Influence of P,O; addition on relation-
ship between Ar gas flow rate and foam height.
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Fig. 15. Influence of Cr,O; addition on rela-
tionship between Ar gas flow rate and foam
height.
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OEHERN B GRE, (2) A5 /BADEKDRER
LIXA G 7D T 2MREFIB LIcHARiA S 7
ORI LDOFIEE L LTHEE IR A,

4 5

BLEEE ST AT VYEBMAC AR R ERATAZ 7D
Szt L OB THIHELT VLI TFORKELE
fz.

(1) BMEEERAT 7BV T AL REIARER
HTHY, FORSEHELY AR X5 REEE KR
BHREET L oTkES. L2 C, —ERBDOF A
FREAAESEOWA LRI LROFR L OMIKILR
WHHBE &4 RO D 5.
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(2) HFrbthrfoFerrs 7do O/Si
3.5 ITFwcies & AT 5.

(3) WOFEGFIAFIVOREEIEBVHEAN B
h, RERIMETT 5 LABCROFMIIH{KRT 5.

(4) KFEEULHFATEBELIEEHS, 7Tz viE
ALEBE L ROFGIBELAL, A7 7O b
B, ZhilEOVEORY ERIGIC Lo TETAE8R8
BFOFEL LHWOBMHEBEDETES DL
EZzbhb.

(5) FeO-Si0,-CaO %2 5 71t L, P2Os, Na,O,
CaF,, Cr,O; iz E&MLICES, WOFEMTELL,
AT ZORISEHEDBEM L. Zh LR X 51D
HERDOHEIMCIEI<5 T =PRI FEL T B LD E
EZxbhs, MgO DOWRINIEN bEOEINCE S L
e,
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