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invention is especially well-suited to feeding homogeneous and free-flowing material, such as preheated and pre-reduced ilmenite
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Distributor of hot feed material

The invention relates to feeding powdery or fine-grained solid material into a met-
allurgical furnace. To be more precise, the invention relates to a device for distrib-
uting hot powdery or fine-grained feed material into feeding silos, from which the
feed is directed into a metallurgical melting furnace, such as an electric furnace.

The solid mineral-containing raw material, e.g., a concentrate, which is fed into a
metallurgical furnace, such as an electric furnace, usually requires pre-treatment,
wherein it is homogenized, dried and pre-heated and/or pre-reduced. The feed
thus provided is directed to flow at a suitable velocity and is evenly distributed into
the furnace.

Any adverse gases discharged from the metallurgical melting furnace and re-
leased from the hot concentrate should be directed out of the production plant in a
controlled way. One problem with the uncontrolled discharge of adverse or dan-
gerous gases is the feeding system of the solid raw material that is fed into the
furnace, and the related silos. Furthermore, there are special problems related to
the feeding of pre-heated and fine-grained raw material with a grain size of, e.g., 1
to 2mm or less into a metallurgical furnace. In connection with transfers, the fine-
grained raw material makes dust and the heated material reacts especially easily
with the ambient gaseous atmosphere.

In solutions according to known technology, the feed of the metallurgical furnace
is dried and heated in a pre-heat or a pre-reduction unit. The hot feed is distrib-
uted into batching silos, along which the feed flows under gravitational force to-
wards the furnace that is arranged below the silos. Usually, there are several
batching silos provided, for example, 3 to 12 per furnace, typically, at least 9. The
outlets of the silos are spaced equally above the melt of the furnace, whereby the
feed discharging from the silos is evenly distributed into the furnace.

Generally, between the distributor of the hot feed and the furnace, in connection
with the feeding silos, a feed adjuster for the solid material flow is provided, which
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may be, for example, a loss in weight feeder, which is described in Patent Publica-
tion US 6446836.

From the preheat unit, the feed is usually discharged along one pipe duct into the
feed distributing apparatus. The purpose of the distributor is to distribute the feed
evenly into the silos, which further direct the feed to the feed adjusters.

Patent Publication US 3900117 discloses a feeding ring, which distributes the hot
feed coming from a furnace, which is placed above the feeding ring, into the feed-
ing silos of the electric furnace below the feeding ring. The feeding ring comprises
a rotary ring-shaped shelf, onto which the concentrate is fed from one point. The
concentrate is dropped from the rotary shelf into the feeding silos, for example, by
means of a scraper. The feeding ring is covered and isolated from the environ-
ment in a dust- and gas-tight manner by means of water seals comprising water
troughs. The solution disclosed in the publication is not well-suited to feeding fine-
grained feed. In addition, the structure is massive and complex compared with the
solution according to the present invention.

The newly developed distributor of hot feed is especially well-suited for feeding
homogeneous and free-flowing material, such as pre-heated and pre-reduced il-
menite, into the feeding or batching silos. As the discharge of harmful gases from
the feeding silos and the feed distributor is prevented, the invention provides an
environmentally safe way to feed a hot feed. The device can be used to treat
feeds of very high temperatures.

The device according to the invention for distributing hot feed into the feeding silos
of a metallurgical furnace comprises a vertical inlet pipe for receiving the feed
from the outlet of the previous process, generally a preheating unit. In the inlet
pipe, a batching pipe is fitted to distribute the feed alternately into at least two
feeding silos through feed hoppers, which are arranged below the inlet pipe and
the batching pipe on the periphery of a circle, the centre point of which is next to
the inlet pipe. The inlet pipe and the batching pipe are arranged to rotate with re-
spect to the centre axis of the inlet pipe, whereby the feed is altemately directed
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into each fixed feed hopper. The batching pipe is arranged between a protective
shield that is fixed to the batching pipe and gas-tightly insulated from the environ-
ment.

The feed is discharged from the feeding hoppers into the feeding silos of the met-
allurgical furnace. For each feeding hopper, there is provided a respective feeding
silo. In conventional arrangements, there are several feeding silos. The feeding
hopper herein refers to a silo that works like a channel to direct the feed into the
feeding silos, similarly to a funnel. The feeding hoppers are shaped so that the
feed is directed under gravitational force to the inlet of the feeding silo that is fitted
below the hopper. The shape of the feeding hopper is not necessarily limitedto a
cone, but a cylinder or a channel with a square cross section may also be suitable.
The shape of the feeding hopper is preferably an upward-opening, truncated
cone. According to one embodiment of the invention, the feeding hoppers are in-
tegral parts of the feeding silos.

The flow of feed discharging into the feeding hoppers through the inlet pipe and
further the batching pipe is continuous or it has occasional or controlled breaks.
The feeding hoppers are fitted on the periphery of a circle with respect to one an-
other so that the feed flowing from the batching pipe to the space between them is
directed into the feeding hoppers. The arrangement is preferably such that the
upper edge of each feeding hopper is in contact with the edges of the adjacent
feeding hoppers, for example, by means of an integral deflection plate. The de-
flection plate is preferably shaped so that the feed flows towards the teeding hop-
pers.

The batching pipe and the upper edges of the feeding hoppers are insulated from
the environment by means of a protective shield and gas seals. The protective
shield delimits a space, within which the outlet of the batching pipe and the feed
openings of the feeding hoppers remain. The protective shield can be arranged in
a fixed relationship with the batching pipe, whereby it rotates along with the batch-
ing pipe. The protective shied preferably comprises two downward-opening cylin-
drical shields, water seal troughs being arranged at the lower edges thereof to
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prevent the gases from flowing out of the protective shield. The water seal struc-
ture allows a free rotation of the upper part of the feeding device around its centre
axis. Accordingly, the device preferably includes two annular water troughs,
wherein the lower edges of the protective shield are arranged to slide while the
feeding device rotates. Structures are arranged in the troughs for implementing a
continuous flow of water in and out of the troughs; the structures are not pre-
sented in the appended drawings, but the impiementation thereof is obvious to
those skilled in the art. Apart from gas seals, the water seal structures also func-
tion as a system that cools the steel structures.

The feeding device and the feeding silos are provided with an insulating envelope,
a heat-resisting wearing course being provided on its surface.

In the following, the invention is described in detail with reference to the appended
drawings.

Fig. 1 shows a hot feed distributor according to a preferred embodiment of the
invention as viewed from below, i.e., from the direction of the metallurgical fur-
nace,

Fig. 2 shows a side view of the distributor according to Fig. 1,

Fig. 3 shows the section A-A of the distributor in Fig. 2,

Fig. 4 shows the enlarged detail A of Fig. 3, and

Fig. 5 shows the enlarged detail B of Fig. 3.

In the distributor according to a preferred embodiment of the invention, there are
more than 6, preferably, 9 feeding hoppers 12, as shown in Fig. 1. The feeding
hoppers 12 are fixed to feet 15, which brace the stationary parts of the device to
the intermediate floor 23 of a construction. The feeding hoppers 12 are connected
to one another by means of an integral supporting structure 14, which also consti-
tutes a shaped deflection plate for directing the feed into the feeding hoppers 12.
The downward-opening hopper, which is closed at its upper part and which forms
the lower part 38 of the distributor's protective shield, is shown from below in Fig.
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1. The annular troughs 16, 26 of a water seal structure are arranged in the sup-
porting structure 14.

Fig. 2 shows the outer cone 39 of the protective shield and the outer edge 17 of
the outer water trough 16. The outer cone 39 of the protective shield is fitted in an
inlet pipe 11 so that a continuous surface is formed, covering a batching pipe 13
and the feeding hoppers 12. The force that rotates the inlet pipe 11, the batching
pipe 13 and the protective shield 38, 39 is connected to the structure by means of
a bearing 20 and a transmission plate 27.

Fig. 3 shows that the moving parts of the device are braced to the upper interme-
diate floor 22 of the construction by means of a supporting structure 24, and fitted
with a bearing to a tooth ring that carries the rotating mass of the device. In other
words, the moving parts are arranged to rotate on the bearing 20.

The delivery tube 10 of the preheat unit is connected to the inlet pipe 11 of the
distributor. The delivery tube 10 is stationary and the inlet pipe 11 is fitted to rotate
around its centre axis. The discharge of gases between the inlet pipe 11 and the
delivery tube 11 of the preheat unit is prevented by means of a water seal struc-
ture 21. The batching pipe 13 is fitted in the inlet pipe 11 that receives the feed
from the outlet 10 of the previous process, to distribute the feed alternately into
the feeding hoppers 12. The feeding hoppers 12 are arranged below the inlet pipe
11 and the batching pipe 13 on the periphery of a circle, the centre point of which
is next to the inlet pipe 11. The batching pipe 13 is arranged between the cones
38, 39 of the protective shield that are fixed thereto. The cones 38, 39 of the pro-
tective shield are insulated from the environment in a gas-tight manner by water
seal structures A and B. The troughs 31, 32 of the water seal structures and the
water 28, 29 flowing therein are shown in Fig. 3. The water seal structures A and
B are shown in detail in Figs. 4 and 5, which show the edge 18 of the inner protec-
tive shield and the edge 19 of the outer protective shield, among others.
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It is obvious to those skilled in the art that the various embodiments of the inven-
tion are not limited to the examples shown above but may vary within the ap-
pended claims.
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Claims:

1. A device for distributing hot feed into the feeding silos of a metallurgical

furnace, comprising a vertical inlet pipe for receiving the feed from the
outlet of the previous process, a batching pipe being fitted to the inlet pipe
for distributing the feed alternately into at least two feeding hoppers,
characterized in that

the feeding hoppers are arranged below the inlet pipe and the batching
pipe on the periphery of a circle, the centre point of which is next to the
inlet pipe, the inlet pipe and the batching pipe being arranged to rotate
with respect to the centre axis of the inlet pipe, whereby the feed is
directed alternately into each fixed feeding hopper, and

the batching pipe is arranged inside a protecting shield that is fixed to the
batching pipe, the batching pipe and the upper edges of the feeding
hoppers being insulated from the environment by means of the protective

shield and gas seals.

. A device according to Claim 1, characterized in that the feeding hoppers

are an integral part of the feeding silos.

. A device according to Claim 1, characterized in that the protecting shield

comprises two downward-opening cylindrical shields, water seal troughs
being arranged at the lower edges thereof to prevent the gases from
flowing out of the protective shield, and the lower edges of the protecting
shields are arranged to freely slide in the water seal troughs while the

distributor rotates.

. A device according to Claim 1, characterized in that the upper edges of

the feeding hoppers are in contact with the upper edges of the adjacent
feeding hoppers by means of an integral deflection plate.

AMENDED SHEET
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. A device according to Claim 1, characterized in that there are more

than 6, preferably 9 feeding hoppers provided.

. A device according to Claim 1, characterized in that the feeding hoppers

are fixed to the supporting feet that brace the stationary parts of the device

to the intermediate floor of a construction.

. A device according to Claim 1, characterized in that the feeding device

and the feeding silos are provided with an insulating envelope having a

heat-resistant wearing course on its surface.

. A device according to Claim 1, characterized in that the annular troughs

of the water seal structure are arranged in a supporting structure.

. A device according to Claim 1, characterized in that the force that rotates

the inlet pipe, the batching pipe and the protecting shield is connected to

the structure by means of a bearing and a transmission plate.

10.A device according to Claim 1, characterized in that the batching pipe is

arranged between the cones of the protecting shield that are fixed thereto.

11.A device for distributing hot feed into the feeding silos of a metallurgical

furnace, the device substantially as herein described and illustrated with

reference to the accompanying diagrammatic drawings.
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