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Abstract

bed roll mill and the other fraction of the iron ore or iron ore concentrate being classified into

oversize material and fines, the oversize material being returned to the material bed roll mill.
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Method and apparatus for grinding iron ore or iron ore concentrate

The invention relates to a method and to apparatus for grinding iron ore or iron ore

concentrate in which the material is ground in circulation in a material bed roll mill.

It 1s known to use the material bed roll mill with single or multiple circulation for grinding
lron ore or iron ore concentrate to pelletising fineness. However, a pelletisable product can
only be produced on the material bed roll mill in this way with appropriate pre-treatment of
the feed material. In this case it is necessary in particular to eliminate the oversize material
with a particle size greater than 100 um. Grinding of concentrate with a particle size of more

than approximately 200 um to pelletising fineness is not possible with this method

Material bed roll mills are not currently used in closed circuit with classifying assemblies for
grinding iron ore or iron ore concentrate, since this is not currently considered to be feasible

or economical.

In wet classification the entire liquid cyclone underflow must be returned to the material bed
roll mill. As a result moisture contents of the feed would be produced in the material bed roll
mill at which the material would no longer be drawn in. However, filtration of the entire

cyclone underflow in order to reduce the moisture content would be uneconomical.

The object of the invention therefore is to provide a method and an apparatus with a material

bed roll mill in order to be able to grind iron ore or iron ore concentrate economically.
Further embodiments of the invention are the subject matter of the subordinate claims,

According to the method according to the invention for grinding iron ore or iron ore
concentrate the material is ground in circulation in a material bed roll mill, one fraction of the
lron ore or iron ore concentrate ground in the material bed roll mill being recirculated to the
material bed roll mill and the other fraction of the iron ore or iron ore concentrate being

classified into oversize material and fines, the oversize material being returned to the material

bed roll mill.
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T'he method with a material bed roll mill and classifier can be implemented and rendered

economical in that the circulation via the classifier is markedly reduced by sufficient

recirculation of scabs.

According to a first embodiment, a wet classification process 1s used for classifying the

ground 1ron ore or iron ore concentrate.

According to a second embodiment the ground iron ore or iron ore concentrate is dried before

classification.

In order to ensure an economical process, the quantity of ground iron ore or iron ore
concentrate to be recirculated after the material bed roll mill is set so that the ratio of oversize

material to fines at the classifier is not greater than three.

According to another embodiment a method of grinding iron ore or iron ore concentrate
comprising the steps of: grinding iron ore or iron ore concentrate in circulation in a material
bed roll mill; separating quantitatively the iron ore or iron ore concentrate from the material
bed roll mill into one fraction and other fraction: sending the one fraction of the iron ore or
Iron ore concentrate to the material bed roll mill: classitying the other fraction of the iron ore
or 1ron ore concentrate into oversize material and fines by performing a wet classification
process on the ground iron ore or iron ore concentrate: extracting at least a portion of
moisture from the oversize material before returning the oversize material to the material bed
roll mill; and returning the oversize material to the material bed roll mill with the ratio of
oversize material to fines not being greater than 3. thereby grinds the iron ore or iron ore

concentrate to a Blaine fineness of 1600 to 2200.

The apparatus for grinding iron ore or iron ore concentrate according to a first embodiment
substantially comprises a material bed roll mill and a separating arrangement for dividing the
iron ore or iron ore concentrate ground in the material bed roll mill into a first material
stream which is recirculated to the material bed roll mill and a second material stream.
Furthermore, a wet classifier is provided which classifies the second material stream into
oversize material and fines, and also means for transporting the oversize material from the

wet classifier to the material bed roll mill.
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In a special variant of this embodiment means are provided for reducing the moisture content

of the oversize material before it is fed to the material bed roll mill.

According to a second embodiment the apparatus for grinding iron ore or iron ore concentrate
substantially comprises a material bed roll mill and a separating arrangement for dividing the
iron ore or iron ore concentrate ground in the material bed roll mill into a first material
stream which 1s recirculated to the material bed roll mill and a second material stream.
Furthermore, a classifier is provided which classifies the second material stream into oversize
material and fines, and also means for transporting the oversize material from the classifier to
the material bed roll mill as well as means for drying the second material stream before it is

delivered to the classifier.

According to another embodiment, there is provided an apparatus for grinding iron ore or
iron ore concentrate, with a material bed roll mill and a separating arrangement for dividing
the iron ore or iron ore concentrate ground in the material bed roll mill into a first material
stream which is recirculated to the material bed roll mill and a second material stream,
characterised by a wet classifier which classifies the second material stream into oversize
material and fines, and also means or transporting the oversize material from the wet
classifier to the material bed roll mill, and further means for reducing the moisture content of

the oversize material before it is fed into the material bed roll mill

Further advantages and embodiments of the invention are explained in greater detail with

reference to the following description of some embodiments and the drawings, in which:

Figure 1 shows a schematic representation of the apparatus for grinding 1ron ore or iron ore

concentrate according to a first embodiment, and

Figure 2 shows a schematic representation of the apparatus for grinding 1ron ore or iron ore

concentrate according to a second embodiment.
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The apparatus for grinding iron ore or iron ore concentrate which is shown in Figure 1

basically comprises a material bed roll mill 1, a separating arrangement 2 and a wet classifier

3.

T'he 1ron ore or iron ore concentrate 4 to be ground is fed via a storage bin 5 to the material
bed roll mill 1. The material bed roll mill is well known from the prior art and operates at

such high pressures that so-called material bed comminution takes place.

After the material bed roll mill the ground iron ore or iron ore concentrate proceeds to the
separating arrangement 2 where it is divided quantitatively into a first material stream 6 and a
second material stream 7. Whilst the first material stream 6 is recirculated via the storage bin
> to the material bed roll mill, the second material stream 7 proceeds to the wet classifier 3.
There the second material stream 7 is classified into oversize material 8 and fines 9. The

oversize material is transported via means 10 back to the material bed roll mill 1.

Optionally at least a proportion of the first material stream 6 and at least a proportion of the
oversize material 8 can be transported to the material bed roll mill I, bypassing the storage

bin 8, as is indicated by the broken lines.
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Since due to the wet classification the oversize material 8 has a relatively high moisture
content, which might render difficult or prevent drawing in of the material in the material bed
roll mill 1, means 11 for reducing the moisture content of the oversize material can be
provided if need be. In this way at least a proportion of the moisture can be extracted from
the oversize material before 1t is returned to the material bed roll mill 1, so that no problems

occur when the material 1s drawn 1nto the material bed roll maill.

In the second embodiment according to Figure 2 a material bed roll mill 1, a separating

arrangement and a classifier 12 are again provided.

The 1ron ore or 1iron ore concentrate 4 to be ground proceeds via the storage bin 5 into the
material bed roll mill 1. In the separating arrangement the ground iron ore or iron ore
concentrate 1s divided into a first material stream 6 and a second material stream 7. Whilst
the first matenial stream 6 1s recirculated back to the material bed roll mill 1, the second
material stream 7 proceeds into the classifier 12 which classifies the second material stream
into oversize material 8 and fines 9. The oversize material 8 is transported via means 10

from the classifier to the material bed roll mill 1.

In contrast to the first embodiment, the classifier 12 is constructed as a dry classifier. Since
the ground 1ron ore or iron ore concentrate 4 is relatively moist the second material stream 7
on its way to the classifier 12 passes through means 13 for drying the second material stream.
The means 13 are formed for example by a pneumatic conveyor dryer which is supplied with
a hot gas stream 16, particularly hot air. Therefore a corresponding hot gas producer 14 is

provided at the lower end of the means 13.

The fines are led together with the gas stream into a filter 15 which separates the fines 9 from
the gas stream 16. A proportion of the gas stream 16 can optionally be returned via a pipe 17

to the lower end of the means 13 (pneumatic conveyor dryer).

According to the broken line 4' further iron ore or iron ore concentrate can also optionally be

- fed 1n 1n the region of the means 13.
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Within the scope of the invention it is also conceivable that the fines merely constitute an
intermediate product which is finally ground to pelletising fineness in a subsequent material

bed roll mill in single or multiple circulation without classification.

With both embodiments it is possible to grind the iron ore or iron ore concentrate 4 to
pelletising fineness. This corresponds for example to a Blaine fineness of 1600 to 2200. In
order to make an economical mode of operation possible, the ratio of oversize material 8 to
fines 9 should not be greater than 3. Therefore with a predetermined ﬁneneSs of the finished

material the quantity of the first material stream 6 to be recirculated must be set accordingly.
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Claims

1. A method of grinding iron ore or iron ore concentrate comprising the steps of:
grinding iron ore or iron ore concentrate in circulation in a material bed roll mull;
separating quantitatively the iron ore or iron ore concentrate from the material bed
roll mill into one fraction and other fraction:
sending the one fraction of the iron ore or iron ore concentrate to the material bed
roll mill;
classifying the other fraction of the iron ore or iron ore concentrate into oversize
material and fines by performing a wet classification process on the ground iron
Ore or 1ron ore concentrate;
extracting at least a portion of moisture from the oversize material before returning
the oversize material to the material bed roll mill; and
returning the oversize material to the material bed roll mill with the ratio of
oversize material to fines not being greater than 3, thereby grinding the iron ore or

1Iron ore concentrate to a Blaine fineness of 1600 to 2200

2. Apparatus for grinding iron ore or iron ore concentrate, with a material bed roll mill
and a separating arrangement for dividing the iron ore or iron ore concentrate ground in the
material bed roll mill into a first material stream which is recirculated to the material bed roll
mill and a second material stream, characterised by a wet classifier which classifies the
second material stream into oversize material and fines, and also means for transporting the
oversize material from the wet classifier to the material bed roll mill, and further means for
reducing the moisture content of the oversize material before it is fed into the material bed

roll maill.

3. Apparatus for grinding iron ore or iron ore concentrate, with a material bed roll mill
and a separating arrangement for dividing the iron ore or iron ore concentrate ground 1n the
material bed roll mill into a first material stream which is recirculated to the material bed roll
mill and a second material stream, characterised by a classifier which classifies the second
material stream into oversize material and fines, means for transporting the oversize material
from the classifier to the material bed roll mill as well as means for drying the second

material stream before it is delivered to the classifier.
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