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Alkali circulating material in the lower

part of the blast furnace
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Institute of Ferrous Metallurgy RW Technische Hochschule Aachen

1. Introduction

Numerous papers describe the negative influence
of alkali circulating material as swelling and
low temperature disintegrationl). To eliminate as
far as possible potassium and sodium fram the
blast furnace, the lowering of the basicity of
the slag is suggested widely.

2. Experiments

The absarption and vaporization of potassium
axide fram slags of different camposition has
been studied. The analyses of the slags were
chosen to be similar to the primary slags of a
high temperature reduction test for blast fur-
nace burden.

3. Results and discussion

The pick-up of potassium into the slag from the
gas phase is shown in Fig.1 as a function of ba-
sicity. Experiments were carried out a partial
fressure of potassium of 1 - 10~3 atm.

The vaporization of potassium, which can be de-
scribedasaclmgeinmtratimckzoﬂ

dc/at = K* Ac

increases with rising basicity and temperature
as expressed by the comstant KX (Fig.2).

The reason for the greater vaporization is the
breaking-up for the network of silicates when
the addition of basic camponents as CaO_and the
separation of discrete Si -camplexes3) . Be-
cause of this transformation, the potassium cat-
ions which are dissociated fram the KyO-molecule
camnot move into the network. Neutraiisation of
charge by the potassium cation is not possible
due the insertion of the axygen ion.

The vaporization is greater at higher temperatu-
re because of the break-up of the network due to
greater thermal energy.

Network forming oxides as Al,03 and TiO; can re-
place the SiO7 molecule and lower the vaporiza-
tion rate as shown in Fig.34),

4. Conclusion

The vaporization and the absorption behaviour of

potassium in slag can be explained by the ionic

structure of the slags.

To reduce the accumilation of alkalis the adding

of network forming camponents to the blast fur-

nace slag is necessary.
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Fig.1: Absorption of KZO of slags for different
basicities
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Fig.2: Influence of basicity and temperature on
vaporization
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Fig.3: Change in vaporization rate for different
additives



