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(2 RATE PHENOMENA IN A SLAG
RESISTANCE ELECTRIC FURNACE
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Three types of electric furnaces are used in
metallurgy: Open arc furnaces (OAF) used to melt
iron scrap, submerged arc furnaces used in ferro al-
loy smelting, and slag resistance electric furnaces
(SRF) where the electrodes are submerged into the
slag layer. It is believed that the SRF furnaces
offer a great potential for conventional smelting and
slag — cleaning operations as well as for new applica-
tions such as the recycling of metallurgical dusts
and continuous ironmaking from prereduced iron
and from scrap.

The objective of current research work at
Columbia is to understand better the rate phenome-
na taking place in a SRF furnace, such as the genera-
tion and distribution of heat in the molten bath and
thus advance the design and operating control of
such furnaces.

The work done to date has produced correla-
tions of the slag electric resistivity as a function of
slag composition. The bath resistance between
electrodes was then represented as

R = fee0s

where
[z : geometric factor
o5 : slag resistivity

By means of resistance measurements in a
low —temperature model of the SRF, a correlation
was developed of the geometric factor as a function
of electrode diameter, depth of immersion and other
geometric factors in the furnace. The correlation
showed that, in addition to slag resistivity, the elec-
trode resistance was affected mostly by the inter
face area between immersed electrode and slag.

By modifying a commercial fluid flow simula-
tion program (FIDAP), a three~dimensional mathe-
matical model was developed of mass and heat flow

in a SRF furnace. The model results showed that
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the electromagnetic forces are negligible in compari-
son to the thermal buoyancy force. The highest
velocities in the bath were near the furnace walls
and amounted to about 17 cm/s. The highest tem-
perature zones were around the electrodes and in

the delta region between electrodes. These results
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were in agreement with the geometric factor predic-
tions.

Future work at Columbia University will in-
clude further development of this model as well as
tests in a 60 kW computer—controlled experimental
SRF furnace.



