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Abstract

The thermodynamic conditions for the behaviour of silicon in the lower
part of the blast furnace have been the focus of the thesis. More specifically,
the influences of temperature, carbon activity, total gas pressure and Fe
reoxidation on silicon have been studied.

Calculations show that an increased temperature gives higher equilibrium
ratio between silicon in hot metal and slag. Furthermore, laboratory reduction
studies shows that the carbon activity in the cohesive zone increase with
an increased reduction time. Increased carbon activity will increase the
equilibrium silicon content in liquid metal.

Equilibrium calculations based on tapped hot metal and slag shows that the
equilibrium silicon content of the liquid metal phase is higher than measured at
tapping. Around the raceway area the equilibrium silicon content is very high.
The high equilibrium silicon content makes it important to differ between the
conditions under operation and the conditions of samples taken out of the blast
furnace before studied. The equilibrium silicon content is strongly correlated
to the CO gas partial pressure. Often this partial pressure is changed during
sampling and cooling of samples. At tapping the equilibrium partial pressure of
CO has been calculated to higher values than the total gas pressure inside the
blast furnace.

Metal droplets found in tapped slags are probably formed by reduction of
FeO. In the periphery part of the lower part of the blast furnace, it is believed
that mainly FeO oxidises silicon in hot metal. It is not expected that the metal
droplets in the slag is formed if FeO oxidises dissolved silicon. Instead, the iron
droplets may form at reactions with gas, coke carbon or coal powder carbon.
Around some droplets increased magnesium content has been found. This may
be due to reactions with gaseous magnesium that, according to thermodynamic
conditions, is easy to form. It has been reported that much FeO may be formed
in the raceway area. The metal droplets may indicate how much FeO that reacts
with other components than liquid iron. The iron found in metal droplets in the
slag corresponds to between 0.02 and 0.2 wt-% FeO in the slag.
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