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(57) Abstract: The disclosure relates to a method of operating a filter press (1),

Fig. 2

wherein filter material is fed into a filter chamber (2) so as to form a filter cake
between at least two sides of a flexible filter medium (3). Filtrate is received from
the filter chamber (2) and a filter cake formed in the filter chamber (2) is discharged.
Prior to discharging the filter cake, compression is applied on the filter cake formed
within the filter chamber by providing compression fluid gas at a compression pres-
sure exceeding a prevailing pressure within the filter chamber, directly on a side of
the filter medium (3) exterior to the filter chamber (2), so as to exert said compres-
sion pressure directly on said side of the filter medium, thereby causing the filter
medium (3) to yield against the filter cake. A filter press is also concerned.
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A METHOD FOR OPERATING A FILTER PRESS AND A FILTER PRESS

FIELD OF THE DISCLOSURE
The present disclosure relates to a method of operating a filter press, and respectively, to
a filter press.

BACKGROUND OF THE DISCLOSURE

Conventional filter presses are well known in the art. Commonly, a filter press comprises
a filter chamber into which filter material, such as slurry, is fed. The solids content of the
filter material is separated from the liquid contents thereof by a filter medium, such as a
liquid permeabile filter cloth. The liquid portion is recovered from the filter chamber via a
drainage arrangement, whereas the solids content forms filter cake within the filter
chamber.

To further extract liquid content from the filter cake, it is often squeezed by diaphragm or
membrane element, compressed against the filter cake using fluid pressure. Such a
membrane or diaphragm have conventionally been sealed elements in the sense that the
fluid used for exerting a pressure is contained within the diaphragm or membrane.

Moreover, an airflow is often induced through the filter medium and / or filter cake for
further extracting any remaining liquid portion therefrom.

Such arrangements provide good results in extracting the liquid contents of the filter
material, but requires a complex structure and introduces additional components which
are subject to wear, and thus, additional maintenance.

BRIEF DESCRIPTION OF THE DISCLOSURE
An object of the present disclosure is to provide a method for operating a filter press and
a filter press enabling a more simple and robust construction.

The objects of the disclosure are achieved by a method and filter press.

The disclosure is based on providing a compression gas at a compression pressure on a
side of the filter medium external to the filter chamber such that the filter medium itself
yields towards the filter chamber and compresses the filter cake, thus extracting residual
liquid content from the filter cake. This eliminates the need for a separate membrane or
diaphragm element.

BRIEF DESCRIPTION OF THE DRAWINGS
In the following the disclosure will be described in greater detail by means of preferred
embodiments with reference to the accompanying drawings, in which:
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Fig. 1 schematically illustrates a cut view of a filter press according to an embodiment of
the present disclosure, in which filtrate is drained from both sides of the filter chamber, as
seen from the side;

Fig. 2 schematically illustrates a cut view of the filter press of Fig. 1, in a situation in
which compression gas is introduced to an exterior side of the filter medium so as to
compress the filter cake, as seen from the side;

Fig. 3 schematically illustrates a cut view of the filter press of Fig. 2, in a situation in
which compression gas is alternatingly introduced to an opposite exterior side of the filter
medium so as to compress the filter cake, as seen from the side, and

Fig. 4 schematically illustrates a cut view of a filter press according to an embodiment of
the present disclosure, in which filtrate is drained from both sides of the filter chamber, as
seen from the side.

DETAILED DESCRIPTION OF THE DISCLOSURE

According to a first aspect of the present disclosure, a method of operating a filter press
1 is provided. In the method, filter material is fed into a filter chamber 2 so as to separate
filtrate from solids with a flexible filter medium 3, and to form a filter cake within the filter
chamber 2 between at least two sides of said filter medium. As the filter medium 3 has at
least two sides, filtrate may suitably be received through said at least sides during
feeding of filter material Filtrate is received from the filter chamber 2 through the filter
medium 3. That is, filtrate is collected, drained and passed further on. Thereafter, the
filter cake formed within the filter chamber 2 is discharge therefrom.

The method further comprises, prior to discharging the filter cake, applying compression
on the filter cake formed within the filter chamber 2. This is done by providing
compression gas directly on a side of the filter medium 3 exterior to the filter chamber 2,
s0 as to exert a compression pressure directly on said side of the filter medium. The
compression gas is provided at a compression pressure exceeding a prevailing pressure
within the filter chamber 2, thereby causing the filter medium 3 to yield against the filter
cake. This enables residual filtrate to be removed from the filter cake by squeezing,
without a separate membrane of diaphragm element. Moreover, the filtrate drained
during compression may still be received through another side of the at least two sides of
the filter element 3.Therefore, the method enables a more robust and reliable filter press
construction, as less components subject to wear and maintenance are required.

Preferably, but not necessarily, air is used as the compression medium.

Date Regue/Date Received 2023-12-21



10

16

20

25

30

Preferably, but not necessarily, the filter material is fed at a feed pressure, which is
maintained within the filter chamber 2 at least until the compression pressure is achieved
on the side of the filter medium 3 exterior to the filter chamber. This ensures that sudden
pressure changes, which might crack the filter cake, are avoided. Any cracks in the filter
cake may result in the compression gas flowing via said crack, which in turn results in
excessively high local flow velocities potentially damaging the filter medium 3 itself.
Hence, robustness and reliability is further improved.

Suitably, the feed pressure does not exceed the compression pressure. This ensures,
that the pressure prevailing within the filter chamber does not need to be decreased prior
to applying the compression pressure. For example, a feed pressure of 4-10 bar may be
used.

Preferably, but not necessarily, compression gas is provided on a side of the filter
medium 3 exterior to the filter chamber 2 at least until a compression gas flow through
the filter medium 3 and the filter cake is achieved. This enables further the reduction of
additional components, as separate blow drying are no longer required. Again, a more
robust and reliable filter press construction is enabled, as less components subject to
wear and maintenance are required.

Suitably, the compression pressure exceeds the pressure prevailing in the filter chamber
2 by at least 1 bar, preferably by 2-6 bar, more preferably by 3-5, and most preferably by
4 bar. Such pressure differentials have been found to have sufficient ability to remove
residual filtrate, while minimizing the risk of damaging the filter medium 3. This further
contributes to providing a more robust and reliable filter press construction.

According to an embodiment of the first aspect, the compression gas is provided on
opposite sides of the filter chamber 3, preferably alternatingly. That is, the filter cake may
be compressed from opposite sides, either simultaneously or in an alternating sequence.
This is advantageous in certain application, in which the filter cake repositioned inside
the filter chamber for facilitating cake drying or cake discharge, for example.

The method described in connection with the present disclosure may be implemented on
any type of filter press equipped suitable compression means, as discussed later on in
connection with the second aspect of the present disclosure. Particularly, filter presses
having horizontal or vertical filter chambers may be used for implementing the method.

According to an embodiment of the first aspect, the method described above may be
implemented such that opposing filter plates forming the filter chamber 2 are held
stationary with respect to each other during the whole of the filtration cycle, including

Date Regue/Date Received 2023-12-21
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discharge of the filter cake. This is as opposed to conventional type of filter presses, in
which opposite filter plates are retracted away from each other during cake discharge.

Preferably, but not necessarily, the filter cake is discharged from the filter chamber 2 by
opening a closing member of the discharge arrangement 5, said closing member being
configured to selectively open or close a discharge opening of the filter press. Such an
arrangement is particularly suitable in connection with filter presses having filter plates
held stationary during the whole filtration cycle.

The filtration method discussed above may be used for filtering filter materials of any
kind. Preferably, but not necessarily, various slurries from mining operations are filtered.
For example, the method is particularly suitable for use in filtering tailings, or slurry
resulting from bulk mining, such as slurry containing iron ore content, phosphate ore
content, or apatite ore content.

According to a second aspect of the present disclosure, a filter press 1 is provided. The
filter press comprises a filter chamber 2 configured for receiving filter material to be
filtered.

A flexible filter medium 3 having at least two sides is provided within said filter chamber.
The filter medium 3 is configured for receiving filter material to be filtered between the at
least two sides, so as to separate filtrate from solids of said filter material by filtration.

A feed arrangement 4 is provided, comprising a filter material supply and a filter material
floe route. The feed arrangement 4 is configured to feed filter material to the filter
chamber 2 to be filtered therein by the filter medium 3, thereby forming a filter cake within
the filter chamber, between the at least two sides of the filter medium 3.

A drainage arrangement 7 is provided, being configured to receive filtrate from the filter
chamber 2 through the filter medium 3. The drainage arrangement is preferably further

configured to conduct the filtrate further on.

A discharge arrangement 5 is provided, being configured for discharging the filter cake
formed within the filter chamber.

The filter press 1 further comprises a compression arrangement 6. The compression
arrangement has a compression gas flow route 6a for enabling fluid communication for a
compression gas from a compression gas supply 6b to directly a side of the filter medium
3, exterior to the filter chamber. The compression arrangement 6 also has a compression
gas supply 6b for providing, via the compression gas flow route 6a, compression gas
directly to the side of the filter medium 3, exterior to the filter chamber 2. A compression

Date Regue/Date Received 2023-12-21
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gas control means may be provided for selectively enabling or disabling gas flow from
the compression gas supply (6b) via the compression gas flow route (6a).

Furthermore, the compression arrangement 6 is configured to provide compression gas
directly on a side of the filter medium 3, exterior to the filter chamber, so as to exert a
compression pressure directly on said side of the filter medium. Particularly, the
compression gas is provided at a compression pressure exceeding a prevailing pressure
within the filter chamber 2, thereby causing the filter medium 3 to yield against the filter
cake.

Such an arrangement enables residual filrate to be removed from the filter cake by
squeezing, without a separate membrane of diaphragm element. Therefore, a filter press
of such a construction is more robust and, as less components subject to wear and
maintenance are required.

Preferably, but not necessarily, air is used as the compression gas.

Preferably, but not necessarily, the feed arrangement 4 is further configured to feed the
filter material at a feed pressure. Moreover, the feed pressure is suitably maintained
within the filter chamber 2 at least until the compression pressure is achieved on the side
of the filter medium 3 exterior to the filter chamber 2. This ensures that sudden pressure
changes, which might crack the filter cake, are avoided. Any cracks in the filter cake may
result in the compression gas flowing via said crack, which in turn results in excessively
high local flow velocities potentially damaging the filter medium 3 itself. Hence,
robustness and reliability is further improved.

Suitably, the feed pressure does not exceed the compression pressure. This ensures,
that the pressure prevailing within the filter chamber does not need to be decreased prior
to applying the compression pressure. For example, a feed pressure of 4-10 bar may be
used.

Preferably, but not necessarily, the compression arrangement 6 is further configured to
provide compression gas on the side of the filter medium 3 exterior to the filter chamber
2 at least until a compression gas flow through the filter medium 3 and the filter cake is
achieved. This enables further the reduction of additional components, as separate blow
drying, or depending on the application, cake washing components are no longer
required. Again, a more robust and reliable filter press construction is enabled, as less
components subject to wear and maintenance are required.

Suitably the feed arrangement 4 and the compression arrangement 6 are further
arranged such that the compression pressure exceeds the pressure prevailing in the filter

Date Regue/Date Received 2023-12-21
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chamber by at least 1 bar, preferably by 2-6 bar, more preferably by 3-5, and most
preferably by 4 bar. Such pressure differentials have been found to have sufficient ability
to remove residual filtrate, while minimizing the risk of damaging the filter medium 3. This
further contributes to providing a more robust and reliable filter press construction.

According to an embodiment of the second aspect, the compression arrangement 6 is
further configured to provide compression gas on opposite sides of the filter chamber 3,
preferably alternatingly. This enables that the filter cake may be compressed from
opposite sides, either simultaneously or in an alternating sequence. Suitably, this may be
done configuring the compression gas flow route 6a to selectively provide fluid
communication between the compression gas supply 6b and both of the opposing
exterior sides of the filter medium 3.

The filter press according to the second aspect may be provided as any type of filter
press. Particularly, the filter press 1 may be provided with horizontal or vertical filter
chambers 3.

Preferably, but not necessarily, the drainage arrangement 7 comprises a drainage flow
route for conducting filtrate, the drainage flow route being a separate entity from the
compression gas flow route 6a.

According to an embodiment of the second aspect, the filter chamber 2 may be
horizontal, and formed by an upper filter plate and a lower filter plate one above the
other. In such a case, the filter plates are retractable away from each other for filter cake
discharge. Moreover, the filter medium 3 comprises an upper side fixed to the upper filter
plate and a lower side movable with respect to the lower filter plate for filter cake
discharge.

Further in such a configuration the compression gas flow route 6a is configured for
enabling fluid communication for a compression gas from a compression gas supply 6b
directly to the upper side of the filter medium 3 exterior to the filter chamber.
Respectively, the drainage arrangement 7 is configured in connection with the lower filter
plate, so as to receive filtrate from the filter chamber 2 through the lower side of filter
medium 3.

Suitably, the filter press is configured such that the filter chamber 2 is formed by
opposing filter plates held stationary with respect to each other during the whole of the
filtration cycle, including discharge of filter cake. That is, the opposing filter plates remain
stationary during normal operation and are retracted away from each other only during

Date Regue/Date Received 2023-12-21
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maintenance service or repair. This is as opposed to conventional type of filter presses,
in which opposite filter plates are retracted away from each other during cake discharge.

Preferably, but not necessarily, the discharge arrangement 5 further comprises a closing
member, said closing member being configured to selectively open or close a discharge
opening of the filter press for discharging a filter cake formed within the filter chamber 2.
For example, the closing member may be provided as one or more inflatable hoses,
which, when inflated, close and seal a discharge opening of the filter chamber 2. When
deflated, such an inflatable hose opens up said discharge opening and allow the filter
cake to be removed from the filter chamber 2.

Suitably, the filter medium used in the filter press is of a conventional filter cloth type.
Depending on the construction of the filter press, the filter medium may comprise one or
two separate filter sheets, preferably filter cloth. For example, a filter press equipped with
two-sided filtrate collection, i.e. on both sides of the filter chamber, is preferably equipped
with two separate filter sheets, while a filter press of the single-sided construction is
preferably equipped with a single filter sheet. Moreover, filter presses of the type having
stationary filter plates are preferably equipped with a filter medium element defining at
least partially a closed circumference.

Fig. 1 schematically illustrates a cut view of a filter press 1 according to an embodiment
of the present disclosure, in which filtrate is drained from both sides of the filter chamber
2, as seen from the side. During the filtration cycle, the feed arrangement 4 feeds filter
material into the filter chamber 2. In a known fashion, the filter media 3 on both sides of
the filter chamber 2 is permeable to the liquid contents of the filter material.
Consequently, the drainage arrangement 7, also on both sides of the filter chamber 2,
receives and drains the liquid content of the filter material, while the solid content is
retained within the filter chamber 2, thus forming a filter cake therein. The discharge
arrangement 5 is configured for discharging the filter cake from the filter chamber 2.

Moreover, the filter press of Fig. 1 is equipped with a compression arrangement 6 having
a compression gas flow route 6a for enabling fluid communication for a compression gas
from a compression gas supply 6b to a side of the filter medium 3 exterior to the filter
chamber 2. The compression arrangement further comprises a compression gas supply
6b for providing, via the compression gas flow route 6a, compression gas to the side of
the filter medium 3 exterior to the filter chamber 2. Preferably, but not necessarily,
compressed air is used as the compression gas.

Date Regue/Date Received 2023-12-21
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Fig. 2 illustrates the filter press of Fig. 1 in a situation, where the compression
arrangement 6 is used to remove residual liquid content from the filter cake. Namely, in
order to further remove residual liquid content from the filter cake before discharging it
from the filter chamber, the compression arrangement 6 may provide compression gas
on a side of the filter medium 3 exterior to the filter chamber. As this compression gas is
provided at a compression pressure exceeding a prevailing pressure within the filter
chamber 2, a compression is exerted directly on said side of the filter medium (3),
thereby causing the filter medium to yield against the filter cake. This, in turn, squeezes
the filter cake, further separating liquid content therefrom. The residual liquid content
removed by squeezing is drained by the drainage arrangement 7 on a side the filter
chamber 2 opposite to the compression arrangement 6.

Moreover, residual liquid may be even further removed from the filter cake by allowing
the compression gas to permeate through the filter medium and the filter cake so as to
induce a gas flow therethrough. Such an airflow will convey residual liquid particle from
the filter cake.

Fig. 3 illustrates an alternative construction of a filter press according to the present
disclosure. Particularly, the compression arrangement 6 is equipped with a flow route 6a
for both opposing exterior sides of the filter medium 3, thus enabling compression to be
applied to the filter cake from either side of the filter chamber 2. This enables
compression to be the filter cake from both sides of the filter chamber 2 either
simultaneously or alternatingly. As opposed to Fig. 2, Fig. 3 illustrates a situation in
which compression gas is led to an opposite side of the filter chamber.

Fig. 4 illustrates another alternative construction of a filter press 1 according to the
present disclosure. Particularly, the filter chamber 2 is horizontal, and formed by an
upper filter plate 2’ and a lower filter plate 2” one above the other, said filter plates being
retractable away from each other for filter cake discharge. An upper side of the filter
medium is fixed to the upper filter plate 2’, while a lower side is movable with respect to
the lower filter plate 2" for filter cake discharge. Moreover, the compression gas flow
route 6a is configured for enabling fluid communication for a compression gas from a
compression gas supply 6b directly to the upper side of the filter medium 3 exterior to the
filter chamber. Respectively, the drainage arrangement 7 is configured in connection with
the lower filter plate 27, so as to receive filtrate from the filter chamber 2 through the
lower side of filter medium 3. The discharge arrangement 5 suitably comrpsies means for
retracting the upper filter plate 2’ and the lower fitler plate 2” away from each other, in

Date Regue/Date Received 2023-12-21



addition to mean for moving the lower side of the filter medium 3 away from between the
plates 2°, 2” along with the filter cake formed on top of the lower side.

Although the disclosure has been discussed above in connection with a single filter
chamber, it should be understood that, naturally, multiple filter chambers may be
5 provided in a filter press.
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CLAIMS
1. A method of operating a filter press (1), comprising the steps of:

feeding filter material into a filter chamber (2) at a feed pressure so as to separate filtrate from
solids with a flexible filter medium (3), and to form a filter cake within said filter chamber between at least
two sides of said filter medium (3),

receiving filtrate from the filter chamber (2) via the filter medium (3),
discharging the filter cake formed within the filter chamber (2), and
characterized by the method further comprising the steps of

prior to discharging the filter cake, applying compression on the filter cake formed within the filter chamber
by providing compression gas at a compression pressure exceeding a prevailing pressure within the filter
chamber, directly on a side of the filter medium (3) exterior fo the filler chamber (2), so as to exert said
compression pressure directly on said side of the filter medium, thereby causing the filter medium (3) to
yield against the filter cake, wherein the feed pressure is maintained within the filter chamber (2) at least
until the compression pressure is achieved on the side of the filter medium (3) exterior to the filter chamber.

2. The method according to Claim 1, characterized in that compression gas is provided on the side of the
filter medium (3) exterior to the filter chamber (2) at least until a compression gas flow through the filter
medium (3) and the filter cake is achieved.

3. The method according to Claim 1 or 2, characterized in that the compression pressure exceeds the
pressure prevailing in the filter chamber by at least 1 bar.

4. The method according to any one of the preceding Claims 1-3 characterized in that compression gas is
alternatingly provided on opposite sides of the filter chamber (3).

5. The method according to any one of the preceding Claims 1-4, characterized by the filter chamber (2)
being formed by opposing filter plates held stationary with respect to each other during the whole of the
filtration cycle, including discharge of the filter cake.

6. The method according to Claim 5, characterized in that the filter cake is discharged from the filter
chamber (2) by opening a closing member of the discharge arrangement (5), said closing member being
configured to selectively open or close a discharge opening of the filter press.

7. The method according fo any one of the preceding Claims 1-6, characterized in that the filter material
is tailings.

8. The method according to any one of the preceding Claims 1-6, characterized in that the filter material
is slurry resulting from bulk mining.

9. A filter press (1), comprising:

a filter chamber (2) configured for receiving filter material to be filtered,;

a flexible filter medium (3) having at least two sides, said filter medium (3) being positioned within
said filter chamber, and configured for receiving filter material to be filtered between the at least two sides,

s0 as to separate filtrate from solids of said filter material by filtration;

a feed arrangement (4) comprising:

Date Regue/Date Received 2023-12-21
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a filter material supply, and
a filter material flow route,

the feed arrangement (4) being configured to feed filter material at a feed pressure from a
filter material supply to the filter chamber (2) to be filtered therein by the filter medium (3), thereby
forming a filter cake within the filter chamber, between the at least two sides of the filter medium

(3

a drainage arrangement (7) configured to receive filirate from the filter chamber (2) through
the filter medium (3),

a discharge arrangement (5) for discharging the filter cake formed within the filter chamber;
a compression arrangement (6) having:

a compression gas flow route (6a) for enabling fluid communication for a
compression gas from a compression gas supply (6b) directly to a side of the filter medium
(3), exterior to the filter chamber, and

a compression gas supply (6b) for providing, via the compression gas flow route
(6a), compression gas to directly a side of the filter medium (3) exterior to the filter chamber

@),

a compression gas control means for selectively enabling or disabling gas flow
from the compression gas supply (6b) via the compression gas flow route (6a),

wherein the compression arrangement (6) is configured to provide compression gas at a compression
pressure exceeding a prevailing pressure within the filter chamber (2), directly on a side of the filter medium
(3) exterior to the filter chamber, so as 10 exert said compression pressure directly on said side of the filter
medium (3), thereby causing the filter medium to yield against the filier cake, characterized by the feed
arrangement (4) being further configured to maintain said feed pressure within the filter chamber (2) at least
until the compression pressure is achieved on the side of the filter medium (3) exterior to the filter chamber

@).

10. The filter press (1) according to Claim 9, characterized in that the compression arrangement (6) is
further configured to

provide compression gas on the side of the filter medium (3) exterior to the filter chamber (2) at least until
a compression gas flow through the filter medium (3) and the filter cake is achieved.

11. The filter press (1) according to Claim 9 or 10, characterized in that the feed arrangement (4) and the
compression arrangement (6) are further arranged such that the compression pressure exceeds the
pressure prevailing in the filter chamber by at least 1 bar.

12. The filter press (1) according to any one of the preceding Claims 9-11, characterized in the
compression arrangement (6) is further configured to provide compression gas alternatingly on opposite
sides of the filter chamber (3).

13. The filter press (1) according to any one of the preceding Claim 9-12, characterized in that the drainage

arrangement (7) comprises drainage flow route for conducting filtrate, wherein said drainage flow route is
a separate entity from the compression gas flow route (6a).
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14. The filter press according to any one of the preceding Claims 9-13, characterized in that the filter
chamber (2) is horizontal, and formed by an upper filter plate and a lower filter plate one above the other,
said filter plates being retractable away from each other for filter cake discharge,

the filter medium (3) comprising:

an upper side fixed to the upper filter plate and

a lower side movable with respect to the lower filter plate for filter cake discharge,

wherein the compression gas flow route (6a) is configured for enabling fluid communication for a
compression gas from a compression gas supply (6b) directly to the upper side of the filter medium (3)

exterior to the filter chamber, and

wherein the drainage arrangement (7) is configured in connection with the lower filter plate, so as
to receive filtrate from the filter chamber (2) through the lower side of filter medium (3).

15. The filter press according to any one of the preceding Claims 9-14, characterized by the filter chamber
(2) is formed by opposing filter plates held stationary with respect to each other, during the whole of the
filtration cycle, including discharge of the filter cake.

16. The filter press according to Claim 15, characterized in that the discharge arrangement (5) further

comprises a closing member, said closing member being configured fo selectively open or close a
discharge opening of the filter press for discharging a filter cake formed within the filter chamber (2).
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