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X-ray Fluoroscopic Observation of Slag Foaming

Yuji OGawa and Naoki TOKUMITSU

Synopsis : Slag foaming caused by slag/metal reaction in a graphite crucible was observed with X-ray fluoroscopic apparatus in order to make clear the
effect of bubble size on the foam height and the distribution of bubbles in slag. It was observed that the foam layer was formed when CO
bubbles evolved at slag/metal interface became less than approximately 2 mm in diameter. The foam height increased with the decrease of

bubble size even in case of almost the same gas evolution rate. The size of bubbles decreased with the increase of iron oxide content in slag

and the decrease of sulphur content. It is considered that the bubbl

es become smaller when slag is wettable with metal. Therefore, the physi-

cal properties of slag/metal interface also affect the foam height besides the surface tension or viscosity of slag because they change the bub-

ble size.
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Fig. 1. Experimental apparatus for X-ray fluoroscopic ob-
servation.
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Fig. 2. Dimensions of graphite crucibles.
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Table 1. Initial slag composition.

(a)Slag based on blast furnace slag
(mass%)

Ca0O BaO SiO: Al:0. MgO MnO FeO S

33.8 10.0 37.5 13.1 3.7 ~1 ~1 0.7
(b)Synthetic slag
(mass’)
CaO BaO Si0: Al:20, Mg O
33.8 10.0 37.5 14.1 4.7

Table 2. Iron state of iron ore pellet used in the experiment
with blast furnace slag.
(mass%)

T. Fe M. Fe Fe2+ Fedt

64.8 0.13 0.18 64.5
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Fig. 3. X-ray fluoroscopic image of iron ore pellet dissolv-
ing in the slag.
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Fig. 4. X-ray fluoroscopic images of slag foaming after addition of iron ore pellets.
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Fig. 5. Change in foam height ratio and bubble size
evolved at slag/metal interface in case of the exper-
iment using blast furnace slag and iron ore pellets.
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Fig. 6. Change in slag height with time. (7 is the calculat-
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Table 3. Relationship between the content of iron oxide in slag and foaming index .

Slag composition (mass%) M r r z
FeO CaO Si0, | Al,O; | MgO [(Pa-s)|(N/m) |(kg/m®)| (sec)
0 40 40 15 5 0.821 [0.481 2740 12.9
10 36 36 13.5 4.5 0.596 | 0.495 2870 9.0
20 32 32 12 4 0.446 | 0.510 3010 6.5
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