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The present invention relates to a process for
the production of pure iron or iron alloys (that
is a product containing impurities (8, Ph, Mn,
81, O) in a quantity not superior totally to 0,10%)
starting from ferrous materials, above all finely
subdivided particularly of ferric sands, residual
muds from the extraction of aluminium, pyrite’s
ashes and similar natural or artificlal substances
containing not less than 20% of the metals to
be extracted and the relative product.

It is well known that the immediate utilisation
of ferric sands or of small fron ore bearing beds
is impossible with the normal systems of produc-
tion of iron cast out of a high furnace owing to
the dustllke state in which the material is found
or the great distance of the beds from the places
where the working ls done, this meaning too
high expenses of forwarding, compared to the
cost of production. On the other hand, owing
to the insufficlent consistency of sald ore bear-
ing beds and above all to their excessive exten-
sion It is not possible to construct important
works not far from them because they would be
exhausted before the cost of construction could
be amortised.

Further on for these qustlike minerals a pre-
liminary agelomeration is necessary to acqulre
the possibility of using them In the high furnace.

The process according to the present invention
allows to utilise said ore bearing beds of ferrous
material and to obtaln pure fron or iron alloys.
In order to reach thls object the material is
utllised in the same physical state in which it is
extracted, such material then being treated In
the electric furnace and fron instead of pig iron,
extremely pure, is obtained, thus the further
treatment being avolded which is required by
cast Iron for the transformation inte common
Iron or steel.

The establlshment comprises an electric fur-
nace even of a small efficlency and relatively
cheap and may be, above all, displaced from a
bed to another with a moderate expense so that
it Is possible to utillse beds even of a limlted
efflciency and to produce blocks to be sent after-
wards to the centers of utillsatlon.

On the other slde the pure iron obtalned has
such mechanlcal properties that this iron can
fully replace copper and brass for instance in
the production of artillery cases and projectiles
In general, of objects requiring a good resistance
agalnst corroslon and rust and possessing at the
same time a great capacity of belng pressed.

Owling to its very low contents of carbon the
iron obtained according to the process of the
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present invention may be alloyed with speclal
metals for the production of unoxidisable steel
much cheaper than it 1s usually obtalned; spe-
cial steel sorts for very peculiar applications char-
acterised by a great number of desirable prop-
ertles as a great resistance to considerable
strains, The iron may have further important
applications which may be perhaps foreseen but
not singularly specified.

In general the process forming the subject
matter of the present inventlon consists in the
introduction In a convenient electrle furnace of
& mixture of ferrous material of a convenient re-
ducing means of an acld or alcaline basle addi-
tion, according to the nature of the reduction
material, finely subdivided and intimately mixed.
Sald mixture is then progressively charged 1n
order to be entirely melted. From this point
forward great care is required to prevent the fur-
nace’s walls from being corroded by the slag.
To this effect 1t is convenlent to charge the mix-
ture always towards the walls in order to cool
the periphery of the bath. Eventually large
pleces of the alcallne or acid basic material may
be thrown against the walls. Thils first phase
of the process serves to effect the reductlon of
the iron ore and may be prolonged till the bath
contalns but 2% of silicum or of the reduction
means employed. The slag may be then re-
moved. Should on the contrary it not be pos-
slble to keep the slag so long in the furnace this
first slag is fiown off and more iron ore is charged
in the furnace with as much alcaline or acid
basic materlal. Atfer the complete fuslon of the
bath the castlng may take place. Should iron
still contain a positlve quantity of sillclum or of
another reductlon means or other Impurity, the
operation may be repeated by conveniently add-
Ing a suitable flux.

In order to better illustrate the invention the
following example of & partlcular application is
glven:

A mixture comprising

Kg
Ferric sand (65% iron)_._________________ 200
Slliclum iron 8t 45% . ____________________. 120
Dried calcium oxyde_ . ______ _____________ 20

is placed in a convenient electric furnace for in-
stance in a Three-Phase Heroult Purnace of 1 ton
charge with a not carburising lining in the case
a product deprived or nearly deprived of carbon
is wanted. Care should be taken that arc heat-
ing occurs in precedence accurately avolding any
fall of coal from the electrodes of the furnace as
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also any coal impurities whatever may be their
cause. The mixture iIs charged progressively ac-
cording to foundry practice and to the type of
the furnace with the object to avoid a stoppage
of the furnace and a bubbling around the elec-
trodes.

After about two hours the mixture is com-
pletely melted. From the moment the melting
has taken place, the walls of the furnace must
be the object of great care and attention since
they are subjected to he rapldly corroded by the
slag, which In this case s very acid and fluid.
In this connection care i1s to be taken that the
mixture successively charged is always arranged
near the walls of the furnace so that there is in
contact with said walls always a cold mixture
while the mixture under the electrodes is warm
and fluld. When the whole mixture is melted,
should any sign of bubbling or ebullition towards
the walls or any other symptom of corrosion be
perceived, It Is necessary to throw agalnst the
walls on such points large pieces of dried oxide
of calcium.

Thig phase of the process being a phase of
reductlon serves to have the greatest possible
quantity of siliciumn passed from the metallic
state t0 the one of oxide, while the passage in
a contrary sense Is at the same time obtained
of as much iron. BSaid phase may ke prolonged
advantageously till the metal contains but about
the 2% of silicium, after which such a slag is
removed. Should the furnace not keep so long
the slag, this slag 1s flown off before reaching the
percentage of 2% of sillcium. After removing
this first slag there is charged

Kg
Ferric sand - . 25
Oxide of ealclvema . __________ . ___ 25

taking care that a part at least of such calcium
is arranged around the furnaee, against the walls,
under the shape of large clods.

Also this mineral in about an hour and & half
1s completely melted and kept in the furnace
till the metal which is on the bottom has lost
the whole silicium after which the metal is flown
off, taking care to choose the exact instant In
which the metal has lost the silicium and has
not been too much oxidised. An eventual oxi-
dation may In any case be remedled as set off
further-on.

In the case that after the removal of the Arst
slag a too high percentage of siliclum 1s re-
malned In the metal, for instence the 10%, it
certainly happens that the mineral recharged
cannot be freed from said percentage. The sec-
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ond slag may then be removed and new material
may be charged again for instance 25 kg more.
Then the operation may go along slmilarly, at-
tention being always made to the walls of the
furnace, regulating the charge of the three elec-
trodes, cr displacing them possibly removing
them to a certain distance from the dangerous
point on which there is to be placed clods of
calcium oxide,

Bhould the favourable point be surpassed and
the metal is oxidised it is then necessary to re-
move all the slag contalning iron oxide and
charge oxide of calcium with some flux, for in-
stance fluor-spar capable of keeping the new
slag sufficiently liguid notwithstanding the ab-
senca of iron oxide together with deoxidising sub-
stances.

In order to obimin a good deoxidation it Is
necessary that the metal remains in the furnace
at a temperature of about 1600° C for at least
an hour and a half taking care during this pe-
riod to supply the current but sufficlent to keep
said temperature so that all the little bubbles
being formed in the mass of the metal owing
to the deoxidising substances have time enough
to ascend and float again, leaving the metal de-
prived of oxides and inclusions.

The deoxidising substances above mentioned
may be aluminium, calcium, magnesium, boron,
possibly in alloy even with iron, as also titanium,
vanadium and the like. Of course they must
not contaln impurities especially carbon.

The starting mixture above mentioned is not
essential and its compesition may vary both ac-
cording to the concentration of the principal ele-
ments contained In the different substances and
to the object to be obtained. Also other sub-
stances may be added with the object of com-
pensating eventual deficiencies of the substances
employed. Instead of silicium iron for instance
there may be used aluminium, sodium, magne-
sium, calcium, carbon, calciumcarbid, calclum-
silicid, potassium and so on, mixed or eventually
alloyed. There may be also employed a mineral
containing other elements besides iron in order
to obtain a product contalning them in any con-
centration whatever, This may be particularly
applied to the production of alloy steels,

The present invention has been illustrated and
described in a preferred form of realisation, hut
it is clear that constructive changes may be in-
troduced therein practically without surpassing
the limits of protection of the present industrial
patent.

VINCENZG ARATA.



