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[57] ABSTRACT

The use of a tuyere comprising an inner tube and an
outer tube spaced from the inner tube and preferably
coaxial therewith, a gas being passed through the
inner tube and a hydrocarbon fuel such as propane,
being passed through the outer tube, in tapping a
metal refining furnace, particularly a blast furnace.
The tuyere is cemented in a tapping notch and at the
selected tapping time the hydrocarbon fuel flow is re-
duced and preferably stopped, oxygen being passed
through the inner tube whereby the tuyere disinte-
grates providing direct communication between the
hearth of the furnace and the exterior of the furnace.

6 Claims, 1 Drawing Figure
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1
TAPPING OF A BLAST FURNACE

The present invention relates to the operation of a
metal refining furnace, particularly a blast furnace in
the production of pig iron and in particular to a method
of tapping a furnace, particularly a blast furnace, which
is simple and rapid.

In the tapping of molten metal from a conventional
blast furnace which tapping occurs on average four to
ten times a day, the molten metal is removed through
the iron notch which is an opening normally plugged
with clay. In normal tapping and disclosed for example
in U.S. Pat. No. 2,705,630, the clay is drilled out with
a pneumatic drill until the skull of iron is met when an
oxygen lance is used to burn through the iron skull.
Subsequent to tapping, the notch is closed by means of
a clay gun. The opening of the notch in this manner in-
volving drilling of the clay and burning of the skull with
an oxygen lance is a time consuming, expensive, diffi-
cult and sometimes hazardous operation.

The present invention provides a method of tapping
a metal refining furnace, particularly a blast furnace at
a selected tapping time which is rapid, does not involve
any drilling or cutting operations with attendant re-
quirements of labour and eliminates hazardous opera-
tions in such tapping.

It has now been found that rapid and efficient tapping
of a metal refining furnace, particularly a blast furnace,
may be achieved by installing in a tapping notch, pref-
erably in a conventional iron notch, a tuyere compris-
ing an inner tube and an outer tube surrounding said
inner tube providing a space therebetween and during
operation of said furnace passing a gas through said
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inner tube and a hydrocarbon fuel through said space .

between said inner and outer tubes and at a selected
tapping time passing oxygen through the inner tube and
reducing the hydrocarbon fuel flow through said space
sufficient to cause rapid disintegration of said tuyere to
provide liquid communication between the hearth of
the furnace or flow of molten metal out of the furnace
through the tapping notch. : :

According to the present invention therefore, there
is provided in the operation of a metal refining furnace
in which a molten metal is periodically tapped from
said furnace, a method of tapping said furnace which
comprises installing a tuyere in a tapping notch in said
furnace so as to provide communication with the
hearth of said furnace, said tuyere comprising an inner
tube and an outer tube surrounding said inner tube and
providing a space therebetween, passing a gas stream
into said furnace through said inner tube and passing a
hydrocarbon fuel stream into said furnace through said
space between said inner and outer tubes such that said
hydrocarbon stream surrounds said gas stream and pro-
tects said tuyere from disintegration during said opera-
tion of said furnace, said gas stream at least at a se-
lected time of tapping said molten iron being oxygen,
and at the selected time of tapping said molten metal
from said furnace reducing the flow of hydrocarbon
fuel to an extent sufficient to cause disintegration of
said tuyere and establish liquid communication with
said furnace hearth through said tapping notch.

The present invention also provides.in combination
with a metal refining furnace, particularly a blast fur-
nace, for the production of pig iron, a tuyere mounted
in a tapping notch in said blast furnace, said tuyere
comprising an inner tube for the flow. of gas there-
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through and an outer tube surrounding said inner tube

and providing a space therebetween for the flow of hy-
drocarbon gas therethrough. :

It is a feature of the present invention that the tuyere
and the refractory lining of the furnace surrounding the
tuyere during operation of the furnace be protected
from erosion and in order to provide for this the inner
stream of gas is surrounded by a stream of hydrocarbon
fuel such as propane. This is achieved by providing a
tuyere in the form of inner and outer spaced tubes
which are preferably coaxial, a stream of hydrocarbon
fuel passing through the space between the inner and
outer tubes and surrounding the gas stream passing
through the inner tube. The tuyere is cemented in posi-
tion in the tapping notch of the furnace which is prefer-
ably the iron notch by a refractory material such as a
cement or clay. Suitable tuyeres are those disclosed in
U.S. applications Nos. 821,802 and 800,892 filed Dec.
12, 1970 by MaxHutte. ' ‘

It is a feature of the present invention that the hydro-
carbon fuel, e.g. propane, flow through the tuyere at a
rate sufficient to provide on dissociation of the fuel on
entry into the furnace, sufficient cooling to protect the
end of the tuyere and adjacent refractory lining of the
furnace chamber from erosion. It is generally found
that the fuel, e.g. propane, should constitute less than
6% by volume of the gas stream and at least 3%% by
volume of the gas stream, e.g. oxygen stream, and is
suitably in the range 3%4% to 5% by volume of the gas
stream. These ratios are, however, not fixed and are de-
termined by the size of the tuyere and the furnace.

The gas passing through an inner tuyere may be a
non-reactive gas such as argon or nitrogen but it is an
essential feature of the present invention that at the
tapping time of the furnace, the gas passing through the
inner tube, be oxygen such that when the hydrocarbon
fuel gas flow is reduced and preferably stopped, the tu-
yere will rapidly disintegrate due to an unprotected ox-
ygen flow. If it is desired to oxygenate the molten metal
in the furnace during the normal operation the gas
passing through the inner tube may be oxygen during
the operation of the furnace, other than at the tapping
time. '

The present invention will be further illustrated by
way of the accompanying drawing in which the single
FIGURE is a vertical sectional elevation partially bro-
ken away of the hearth of a conventional blast furnace
including a tuyere cemented in the iron notch for use
in tapping the furnace.’

Referring to the FIGURE the blast furnace 1 is a con-
ventional blast furnace and the only part of the blast
furnace shown is the iron notch 3 with which the pres-
ent invention is concerned.

A tuyere 5 extends into the hearth two of the blast
furnace 1 through the iron notch 3 in the furnace wall
4. The tuyere is cemented at 7 in position in the iron
notch 3 by a mud gun (not shown). The tuyere 5 com-
prises inner tube 10 formed of steel through which an
inert gas or oxygen may be passed into the hearth 2 of
the furnace 1 from line 11 and outlet tube 12 formed
of steel coaxial with the inner tube 10 and providing an
annular space 15 therebetween through which space 15
propane gas if fed to the hearth two of the furnace 1
from line 14 and gases from lines 11 and 14 are me-
tered into the furnace by means of check valves 21 and
22 respectively, the gas flow being registered on meters
23 and 24 respectively. The rear ends of the outer and
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inner tubes respectfvely are closed by plugs 13 and 17.

- The propane gas on entry into the hearth two of the
furnace 1 surrounds the stream of gas passing through
the inner tube 10 and protects the tuyere 5 and the sur-
rounding wall 4 from erosion and disintegration partic-
ularly when the gas passing through the tube 10 is oxy-
gen.

When it is desired to tap the hearth two of the fur-
nace 1 oxygen is passed through the inner tube 10 and
the propane stream passing through the annular space
15 is stopped by means of the check valve 22 whereby
the tuyere 5 rapidly disintegrates through opening up
the iron notch 3 for tapping. When the tapping of the
. molten metal is completed, another tuyere § in a re-

fractory sleeve 6 is cemented in the iron notch 3 and
connected to the gas lines 11 and 14 and the next mol-
- ten metal hear prepared.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as fol-
lows:

1. In the operation of a metal refining furnace in
which molten metal is periodically tapped from said
furnace, a method of tapping said furnace which com-
prises installing a tuyere in a tapping notch in said fur-
nace so as to provide communication with the hearth
of said furnace, said tuyere comprising an inner tube
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and an outer tube surrounding said inner tube and pro-
viding a space therebetween, passing a gas stream into
said furnace through said inner tube, and passing a hy-
drocarbon fuel stream into said furnace through said
space between said inner and outer tubes, such that
said hydrocarbon stream surrounds said gas stream and
protects the end of the tuyere from disintegration dur-
ing said operation of said furnace, said gas stream at
least at the selected time of tapping said molten metal
being oxygen, and at the selected time of tapping said
molten metal from said furnace, reducing the flow of
hydrocarbon fuel to an extent sufficient to cause disin-
tegration of said tuyere and establish liquid communi-
cation with said furnace hearth through said tapping
notch.

2. The operation as claimed in claim 1 in which said
gas passed through said inner tube is oxygen.

3. The operation as claimed in claim 1 in which the
inner and outer tubes are coaxial.

4. The operation as claimed in claim 1 in which the
hydrocarbon fuel stream is stopped at said selected tap-
ping time.

5. The operation as claimed in claim 1 in which the
hydrocarbon fuel is propane.

6. The operation as claimed in claim 1 in which the

furnace is a blast furnace.
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