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Refining of Hot Metal with Soda Ash in Trough-type Continuous
Refining Furnace and Fluid Flow Characteristics of Hot Metal and

Slag in the Furnace

Satomi YAMAMOTO, Hidetake ISHIKAWA, Yozo FUJIKAKE,

Masataka YOsHIl, Shoichi SAKAGUCHI, and Hiroyuki KAJIOKA

Synopsis:

The multi-stage steelmaking process with soda ash (Na,COj;) was proposed. Dephosphorization and
desulphurization of hot metal, the most important unit processes in the process, were studied. Experiments
on the continuous refining of hot metal with Na,CO; were carried out using the trough-type continuous
refining furnace. The furnace was divided in two chambers and the first (upper stream) chamber was
provided for desiliconization with oxygen and iron ore and the second one was for dephosphorization and
desulphurization with Na,CQO;. In the second chamber the hot metal and slag flowed in counter currents.

The furnace was able to process the hot metal at a rate of 45t/h and the refined hot metal was
transported to the steelmaking shop. The operation for 120 hours in campaigns proved the stability in
reaction temperature and low wear rate of the refractory in the refining section. By analysing the
tracer concentration in the exit stream with the mixed model, Peclet numbers for the hot metal and

the slag flows were estimated as 6.7 and 2.0 respectively.
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Fig. 2. Diagramatic sketch of the furnace (mm).
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Fig. 3. An example of change of bath temperature
in the temperature controlled run.

Table 1. Operational conditions of investigated
runs.
Run A{Run B
Hot metal feed rate
(kg/min) 710.7(728.3
Oxygen flow rate for
desiliconization (Nm3/T.HM) 3.6913.75
Consumption of iron ore for
desiliconization (kg/T.HM) 32.2 | 31.7
Oxygen flow rate for
dephosphorization(Nm3 /T ,HM) 7.04 1 7.64
Consumption of Na,C0s for
dephosphorization(kg/T.HM) 13.0)21.6
Temperature of hot metal at
the outlet of furnace (°C) 131511310
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Fig. 6. Experiment for evaluation of Peclet number
for metal and slag flow in the continuous refining
furnace.
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