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The invention relates to a method for removing chrome and/or nickel from liquid slags, or slag mixtures, whereby the liquid slag
IS charged onto a metal bath, In particular an Fe-bath, and reduced, by contacting with carbon, or a carbon support. The
iIntroduction of carbon into the metal bath Is carried out in order to reduce the Cr and Ni oxide content of the slag, to a value
between 0.8 wt. % and 0.2 wt. %.0n reaching the predetermined Cr oxide content of the slag, reducing agents with greater
reducing potential, for example, Al, Ca, SI, Fe-Si or Ca-Si are added to reduce the Cr and Ni oxide content to below 0.15 wt. %,
preferably below 0.08 wt. %.
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Abstract:

In a method for dechroming and/or denickelifying ligquid slags
or slag mixtures, 1in which the liquid slag 1s charged onto a
metal bath, in particular an iron bath, and reduced by feeding
carbon or carbon carriers, the carbon feed into the metal bath
is effected until a decrease of the Cr and/or Ni oxide
contents of the slag to a value of between 0.8 wt.-% and 0.2
wt.-%. As the pregiven Cr oxide content range of the slag 1is
reached, reductants having higher reduction potentials such
as, e.g., Al, Ca, Si, Fe-Si or Ca-Si are added in order to

lower the Cr and/or Ni oxide contents to below 0.15 wt.-%,
preferably below 0.08 wt.-%.
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Method for Dechroming and/or Denickelifving Licqulid Slags

The invention relates to a method for dechroming and/or
denickelifying liquid slags or slag mixtures and dusts, 1in
which the liguid slag 1s charged onto a metal bath, 1n
particular an iron bath, and reduced by feeding carbon or

carbon carriers.

Ligquid steelworks slags derived from the production of special
steels or ferrochromium, depending on their origin and, in
particular, on the portion and composition of the scrap
admixtures applied in the production of steel, above all
contain relatively high amounts of chromium oxide. Also
manganese oxides are found in relatively high amounts. In
certain steel slags, even relatively high nickel and
relatively high vanadium contents are observed. In the case of
steel slags having relatively high vanadium contents, 1t has
already been proposed in EP 770 149 to recover, after a first
reduction process using carbon carriers, vanadium -1n a
separate consecutively arranged reduction converter using
reductants having higher reduction potentials. To this end,
all of the chromium and manganese was, at first, reduced
carbothermally, wherefor the slag was treated over an extended
period of time above a metal bath into which carbon carriers
such as, for instance, methane gas were injected. A quite
considerable portion of the amount of carbon introduced was
consumed in order to maintain the necessary temperatures
because of the relatively long treatment time proposed.

-

The use of a separate reduction reactor which, as a rule, also
was to be heated separately, for the separation of vanadium
naturally will be economically effective only if vanadium 1is
present in accordingly high amounts with the economy resulting
from the wvalue of the recovered vanadium. If, in the first
place, the dechroming of steel slags to as large an extent as
possible is to be envisaged, this will involve relatively long
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treatment times and hence relatively high thermal losses 1in
the known mode of procedure.

The invention aims to enhance a method of the 1initially
defined kind to the extent that the safe dechroming under the
simultaneous reduction of the overall treatment time will be
feasible even if economic credits by the recovery of expensive
metallic raw materials cannot be ensured. To solve this
object, the method according to the invention essentially
consists 1in that the carbon feed into the metal bath 1is
effected until a decrease of the Cr and/or Ni oxide contents
of the slag to a value of between 0.8 wt.-% and 0.2 wt.-% and
that, upon attainment of the pregiven Cr oxide content range
of the slag, reductants having higher reduction potentials
such as, e.g., Al, Ca, Si, Fe-Si or Ca-Si are added in order
to lower the Cr and/or Ni oxide contents to below 0.15 wt.-%,
preferably below 0.08 wt.-%. The method according to the
invention 1is, thus, carried out using but a single converter,
wherein, due to the fact that the carbothermal reduction using
carbon carriers such as, e.g., hydrocarbons i1is stopped already
at a point of time at which the slag has still a relatiVely
high chromium or Ni oxide content which, as a rule, 1s
unacceptable to the effect that such slags cannot be directly
used as cement grinding additives, the treatment time 1is
substantially shortened until that point of time and, due to
the fact that upon attainment of such predefined and
relatively high chromium and/or Ni oxide contents reductants

having higher reduction potentials are then immediately added

in the same converter, it is feasible to complete the method
within a relatively short period of time and bring the
chromium and/or Ni oxide contents safely below the pregiven
limit values. By such a stepwise reduction, it 1s, of course,
feasible to lower the contents of also other special steel
accompanying elements such as, e.g., molybdenum or vanadium 1in
the slags to noncritical values.
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In this respect, within the context of the method according to
the i1nvention, 1t 1s advantageously proceeded such that the
addition of Fe-Si 1s effected in amounts ranging from 3 to 15
kg/ton slag, preferably 6 to 10 kg/ton slag. If other
substances capable of being reduced by such reductants were
contained in the slag, such as, for instance, vanadium oxide,
manganese oxide, nickel oxide or molybdenum oxide, these are,

of course, simultaneously reduced into the bath in this method
step. |

The reduced slag formed as a result of the carbothermal
reduction reacts relatively slowly with the subsequently
introduced reductant, wherein the speed of the reaction and,
in particular, the reduction kinetics may be substantially
enhanced 1if, as 1in accordance with a preferred further
development of the invention, the bath is flushed with an
inert gas after the addition of the reductants having higher
reduction potentials. Due to the stirring action exerted by
the injected 1inert gas, which may be comprised of, for
instance, nitrogen or argon, the reaction is substantially
accelerated such that extremely short treatment times will do
for obtaining the final chromium oxide contents sought.

In the main, it is advantageously proceeded in a manner that
the first carbothermal reduction is carried out over a period

of 15 to 30 minutes and the second reduction 1is carried out
over a period of 3 to 10 minutes.

In the following, the invention will be explained in more
detail by way of an exemplary embodiment. '

Exemplary embodiment
In a converter, 3 tons of a slag having the directional

analysis indicated below are charged in the liquid state onto
10 tons of pig iron:
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The metal oxide contents by the simultaneous charging of

carbon and oxygen were subsequently lowered to the following
contents:

Metal oxide contents after carbothermal reduction.
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After this, the addition of 30 kg ferrosilicone and the
flushing of the bath with.55lkmf.nitrogen were effected over a
period of 5 minutes. The reduction effect of the silicone
dissolved in the iron bath produced the following final slag
composition:
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It was feasible to perform the entire two-stage reduction
process in one converter, whereby a chromium oxide content of
0.3 wt.-% was found after a treatment time of 20 minutes,
departing from a chromium oxide content of 6.7 wt.-% at the
end of the carbothermal reaction. In the subsequent silico-
thermal reduction over a period of 5 minutes, the‘ chromium
oxide content could be lowered from 0.3 wt.-% to 0.07 wt.-%.
On account of the relatively short treatment time, the thermal
losses could be substantially lowered and the carbon carriers
fed could be utilized for the reduction to a higher extent.
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Claims:

1. A method for dechroming and/or denickelifying liquid slags
or slag mixtures, in which the liquid slag is charged onto a
metal bath, in particular an iron bath, and reduced by feeding
carbon or carbon carriers, wherein the reduction is carried
out 1n two steps, the second step with a higher reduction
potential than the frist step, characterized in that the
carbon feed into the metal bath is effected until a decrease
of the Cr and/or Ni oxide contents of the slag to values of
between 0.8 wt.-% and 0.2 wt.-% and that, upon attainment of
the pregiven Cr oxide content range of the slag, reductants
having higher reduction potentials such as, e.g., Al, Ca, Si,

Fe-Si or Ca-Si are added in order to lower the Cr and/or Ni

oxide contents to below 0.15 wt.-%, preferably below 0.08 wt.-
%.

2. A method according to claim 1, characterized in that the
addition of Fe-Si is effected in amounts ranging from 3 to 15
kg/ton slag, preferably 6 to 10 kg/ton slag.

3. A method according to claim 1 or 2, characterized in that
the bath 1s flushed with an inert gas after the addition of
the reductants having higher reduction.pdtentials.

4. A method according to claim 1, 2 or 3, characterized in
that the first carbothermal reduction is carried out over a
period of 15 to 30 minutes and the second reduction is carried
out over a period of 3 to 10 minutes.
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