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Description

[0001] The invention is in the field of brewing beverages like beer. In particular, the invention is directed to a mash
filter membrane for use in the filtration of mash.
[0002] Mashing is typically a process step in brewing wherein milled grain and water are combined and heated to form
and extract the sugars and other components from the grains to form mash, which is a suspension comprising wort and
solid, spent grain. To continue the wort further into the brewing process, it needs to be separated from the spent grain
in the mash in a mash filtration or lautering process. In large scale breweries, this is typically carried out with a mash
filtration unit, such as for instance a mash filtration unit described in EP0674929 and commercially available from Meura
S.A., Belgium. Other, similar types of mash filtration units are commercially available from Landaluce S.A., Spain and
Lehui, China.
[0003] In US5453285, an example of a mash filtration is described. Typically, in such a process, mash is led into
chambers of a mash filtration unit, between a filter, generally a cloth filter, and a membrane, occasionally also referred
to as bladder. The membrane is used to apply pressure on the mash such that the wort is pushed through the filter out
of the mash. The remaining spent grain bed, that is positioned (sandwiched) between the filter and the membrane can
optionally be rinsed with hot water, to further extract remaining sugars from the spent grain bed. Once the filtration has
finished, the chambers are opened to release the spent grain bed and the cycle can be repeated with another brew or
batch of mash.
[0004] As for instance described in EP0674929, the mash filter membrane is elastic to a certain extent, such that it
can be deflated when mash is introduced into the chamber and inflated to apply further pressure (e.g. about maximum
1200 mbar) on the mash.
[0005] Conventional mash filter membranes, such as those commercially available from Meura S.A., are associated
with a number of drawbacks. After a certain number of brews, the membrane’s structural integrity fails due to breaks or
tears such that the membrane must be replaced. This replacement requires undesired downtime of the filtration unit.
Moreover, problematically, the frequency of failure of the membrane is relatively unpredictable, meaning that one mem-
brane of a particular type may last longer than another membrane of the same type. This is indicative of a variable rubber
composition for each membrane. This unpredictable durability of conventional membrane makes it difficult to schedule
maintenance and leads to even more downtime. In addition to tearing or breaking, conventional mash filter membranes
tend to form creases or folds over time. Creasing not only influences the structural integrity of the membrane but also
hampers the release of the spent grain bed from the opened chambers, as the spent grain bed remains hanging on the
creases. This requires manual aid in releasing the spent grain bed, which is undesirable for sake of efficiency and safety.
Another drawback of the conventional mash filter membranes is their stickiness, in particular in the first two brews after
a cleaning in place (CIP) has been carried out.
[0006] It is an object of the present invention to provide an improved mash filter membrane that does not suffer from
one or more of the drawbacks, such as the above, associated with conventional membranes. In particular, it is an object
to provide a more durable mash filter membrane than the conventional membranes such that no or less replacements
are required.
[0007] The present inventors surprisingly found that this object can be met by providing a mash filter membrane that
retains its elasticity for a large number of brews. To this end, the invention provides a mash filter membrane comprising
an elastomeric composition that comprises more than 50 wt% of one or more elastomer, based on the total amount of
polymers in the elastomer composition.
[0008] The term elastomer herein means a polymer having elastic properties and includes natural and synthetic
elastomers, which are also referred to as rubbers. Preferably, the elastomer of the present invention comprises synthetic
elastomer for good control of its properties.
[0009] Certain conventional mash filter membranes comprise a elastomeric composition that is based on the elastic
copolymer ethylene propylene diene monomer (EPDM) and a non-elastic thermoplastic polymer (also referred to as
plastic or thermoplastic phase) such a polyethylene (PE) or polypropylene (PP). For instance, in the mash filter membrane
provide by Meura S.A., Belgium, the composition comprises 50% EPDM and 50% PE. Since the elastic properties of
the membrane can mostly be contributed to EPDM, conventional membranes may occasionally be referred to as EPDM
membranes, even though the membranes do contain a plastic such as PE. Due to the presence of plastic on the
conventional compositions, the compositions can be regarded as plastics such that obtaining food grade rating according
to the regulation set forth by the relevant authorities (e.g. the U.S. Food and Drug Administration, FDA the Dutch
Nederlandse Voedsel- en Warenautoriteit, NVWA) is facilitated. For instance, the conventional plastics-containing elas-
tomeric composition may be in accordance with EU Regulations (EU) 10/2011 and/or EU Regulations (EU) 282/2008.
Without wishing to be bound by theory, is the inventors believe that the presence of the plastic in the elastomeric
composition negatively influences the durability of the membrane.
[0010] It is preferred that the present elastomeric composition comprises as less plastic as possible. Although, positive
effect of less than 50 wt% plastic may already be observed, an elastomeric composition comprising more than 60% in
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particular shows an improved durability. The increase in durability is observable concomitantly with the increase in the
amount of the elastomer in the composition. Accordingly, the composition comprises preferably more than 80, preferably
more than 90, more preferably more than 95, most preferably about 100 wt% of said elastomers, based on the total
weight of polymers in the elastomeric composition. Thus, most preferably, the elastomeric composition is essentially
free of plastic.
[0011] The limited or none-use of plastic in the present elastomeric composition can alternatively, or additionally be
expressed as that the elastomeric composition comprises less than 50% of one or more inelastic polymers such as
inelastic thermoplastic polymers, preferably less than 25%, more preferably less than 10%, based on the total weight
of polymers in the elastomeric composition. The inelastic polymers are typically polyolefin homopolymers, such as one
or more polymers selected from the group of polyethylene, polypropylene, polystyrene and the like.
[0012] The elastomeric composition is preferably well resistant to an alkaline solution (e.g. a 2% alkaline solution)
which can be used for CIP purposes. Accordingly, the elastomer comprises preferably EPDM. Other suitable elastomers
may be one or more selected from the group consisting of EPDM, FKM (according to ASTM D1418 standard - e.g.
Viton™), FFKM (according to ASTM D1418 standard - e.g. Kalrez™), nitrile butadiene rubber (NBR).
[0013] In a particular embodiment, the elastomer preferably comprises a copolymer such as a block-copolymer like
triblock copolymers polystyrene-block-polybutadiene-block-polystyrene (SBS), polystyrene-block-polyisobutene-block-
polystyrene (SIS). In another particular embodiment, the elastomer comprises an olefinic elastomer such as ethylene
propylene rubber (EPR), nitrile butadiene rubber (NBR) EPDM, polystyrene-co-polybutadiene rubber (SBR).
[0014] It may be appreciated that the elastomeric composition may further comprise additives such as fillers like carbon
black, curing agents, stabilizers, plasticizer, and the like. The elastomeric composition of the present invention is preferably
cured or cross-linked by peroxide. Conventional elastomeric compositions for membranes are cured or cross-linked by
sulfur, and it was found that curing or cross-linking by peroxide results in a more durable membrane. Cross-linking or
curing by sulfur is therefore less preferred.
[0015] In a particular embodiment, the membrane consists essentially entirely of the elastomeric composition. In
another embodiment, the membrane may comprise the composition and a layer or patches of another composition, for
instance a perfluorated compound (PFC) composition, located on the side of the membrane that is intended to contact
the mash. The advantage of the perfluorated compound is its inertness, such that the durability of the membrane may
be further improved.
[0016] The elastomeric composition of the present invention is preferably food grade. This can surprisingly also be
attained for the elastomeric composition essentially consisting of EPDM. As such, the inventors found that it is not
required for regulatory purposes to include at least 50% plastic in the composition as is the case for conventional
elastomeric compositions. The elastomeric composition of the present invention can comply with the regulation laid
according to EU Directive 95/2001/EC on general product safety, Regulation (EC) N. 1935/2004 on materials and articles
intended to come into contact with food, Dutch Food and consumer items law (including but not limited to the (Commodities
Act) decree and regulation on packaging and consumer items ("Warenwetbesluit en - regeling verpakkingen en gebruik-
sartikelen"), article 33 of EU Regulation (EC) 1907/2006 such that no substances of very high concern as defined by
the REACH legislation are present above 0.1 % by weight, and/or according to Food and Drug Administration (FDA)
CFR Title 21 - Part 177 - Indirect Food Additives: Polymers § 177.2600 Rubber articles intended for repeated use. This
means that the present elastomeric composition preferably only comprises components is such a way that these com-
ponents remaining below the Overall Migration Limit set out in Regulation (EC) N. 1935/2004. This testing can be carried
out according to the relevant legislation, for instance according to US Code of Federal Regulations Title 21, EU Directive
82/711/EEC, EU Directive 93/8/EEC, EU Directive 97/48/EC laying down the basic rules necessary for testing migration
of the constituents of plastic materials and articles intended to come into contact with foodstuffs and/or EU Directive
85/572/EEC laying down the list of simulants to be used for testing migration. Suitable components and additives to this
end for the elastomeric composition can also be found on the so-called ’whitelist’ that is associated with these regulations.
Preferably, the elastomeric composition of the present invention also meets the requirements laid down in Regulation
(EC) N. 2023/2006 Good Manufacturing Practices.
[0017] A further aspect of the invention is a method for the production of the membrane. Conventionally, membranes
are generally produced by compression molding. A drawback of this method is that it allows for a limited control over
process parameters. For instance, segregation of the starting materials such as the raw EPDM and raw PE pellets may
occur, which will result in a heterogeneous final composition. The present inventor found that the infrequent durability
of conventional membrane may be contributed to the poor control of the process in the compression molding. Accordingly,
the membrane of the present invention is preferably prepared by a molding process comprising blending of a melt of
the composition, as is for instance carried out in injection molding. It was found that injection molding leads to more
narrow distribution of the durability of the membrane. As such, the membrane of the present invention is preferably
obtainable by molding process comprising blending of a melt of the composition such as injection molding. This method
was also found particularly suitable for the production of the relatively large sized membranes in accordance with the
present invention, which may have a typically one-sided surface area of more than 1, preferably more than 2, more
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preferably more than 3, even more preferably more than 3.5, most preferably about 3.6 m2.
[0018] For a particularly favorable durability of the membrane, it was found that the elastomeric composition, before
use of said membrane, has preferably one or more, more preferably all of the following material properties:

- a tensile strength determined according to ISO 37:2011, type 2, of more than 5, preferably more than 8, more
preferably more than 10 MPa, such as about 12 MPa;

- a modulus M300 deformation determined according to ISO 37:2011, type 2, of more than 4, preferably more than
4.5, more preferably more than 5 MPa, such as about 8.6 MPa;

- an elongation at break determined according to ISO 37:2011, type 2, of more than 200%, preferably more that 300%,
even more preferably more than 400%, such as about 421%;

- a density determined according to UNI EN ISO 1183-1, of more than 1 g/cm3, such as about 1.06 g/cm3;
- a Shore A hardness determined according to UNI ISO 7619-1, in the range of 60 to 75, preferably 65 to 71 ShA,

such as about 66 ShA.

[0019] Each of the above-mentioned material properties contribute to the favorable characteristic of the elastomeric
composition. It was found, that the change of the material properties over time, i.e. during use, may be indicative of the
durability of the membrane. The elastomeric composition is therefore preferably composed in such a way that the material
properties vary as little as possible due to usage. It was found that this is particularly the case for the material property
compression set, determined after 72 hours at 70 °C according to ISO 815-1:2014, method A, test piece B. In fact, it is
believed that the compression set can particularly be used as a reliable parameter for determining the durability of the
elastomeric composition. In general, compression set is indicative for the elasticity of the composition. Although the
initial compression set for conventional membranes such as that available from Meura S.A., Belgium (i.e. ca. 40%), is
sufficient for an effective mash filtration process, it was found that due to usage of a typical conventional membrane in
such a process, the compression set of the membrane increases (e.g. to ca. 59% after 4700 brews). In contrast, the
compression set of the membrane according to the present invention remains essentially constant over 4700 brews.
Accordingly, the mash filter membrane of the present invention preferably has a compression set of less than 35%, more
preferably less than 25%, before use of said membrane, and/or a
a compression set of less than 50%, more preferably less than 25%, most preferably less than 20% after 4700 brews
of about 2 hours or 90 weeks of using said membrane.
[0020] The invention can be illustrated by the following examples.

Example 1 - Production of membrane

[0021] In a mold, a mash filter membrane comprising a elastomeric composition comprising black, peroxide-cured
100% EPDM (based on the total weight of polymers in the composition) was produced by injection molding. The membrane
had a size of 2 by 1.8 m2 and the material properties as indicated in Table 1.

Table 1

Material property Method Value

Density UNI EN ISO 1183-1 1.06 g/cm3

Shore A hardness UNI ISO 7619-1 66 ShA

Tensile strength ISO 37:2011, type 2 12 MPa

Elongation at break ISO 37:2011, type 2 421%

Modulus 25% ISO 37:2011, type 2 1.0

Modulus 50% ISO 37:2011, type 2 1.6

Modulus 100% ISO 37:2011, type 2 3.1

Modulus 200% ISO 37:2011, type 2 6.2

Modulus 300% ISO 37:2011, type 2 8.6

Tear resistance, maximum force ISO 34-1:2015, method C 53 N

Tear resistance, tear resistance ISO 34-1:2015, method C 28 kN/m

Compression set ISO 815-1:2014, method A 23%
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Comparative example 1 - Analysis of conventional membrane

[0022] A mash filter membrane of 2 by 1.8 m2 available from Meura S.A., Belgium, having a composition of 50 wt%
EPDM and 50% PE was analyzed before use and the following material properties as indicated in Table 2 were found.

Example 2 - Evaluation of stickiness of membranes

[0023] One mash filtration unit commercially available from Meura S.A. was equipped with 138 mash filter membranes
as prepared in Example 1. Another mash filtration unit of the same type, was equipped with 138 conventional mash filter
membranes are referred to in Comparative example 1. Both mash filtration units were placed in the same room, fed with
the same brews (mash) and treated similarly (expect when maintenance was due, vide infra) as they were running
parallel in the brewing process.
[0024] The stickiness of the membranes was analyses by regarding the required manual, operational assistance
needed to remove the spent grain bed from membrane after a daily or monthly CIP. The results are provided in Table 3.

Table 2

Material property Method Value

Density UNI EN ISO 1183-1 0.95 g/cm3

Shore A hardness UNI ISO 7619-1 75 ShA

Tensile strength ISO 37:2011, type 2 8.1 MPa

Elongation at break ISO 37:2011, type 2 548%

Modulus 25% ISO 37:2011, type 2 2

Modulus 50% ISO 37:2011, type 2 2.6

Modulus 100% ISO 37:2011, type 2 3.2

Modulus 200% ISO 37:2011, type 2 4.2

Modulus 300% ISO 37:2011, type 2 5.1

Tear resistance, maximum force ISO 34-1:2015, method C 59 N

Tear resistance, tear resistance ISO 34-1:2015, method C 24 kN/m

Compression set ISO 815-1:2014, method A 40%

Table 3

Type of CIP Test 
moment

Membrane of Example 
1

Conventional membrane of Comp. 
ex. 1

week 1 weekly CIP first brew 3 out of 10 7 out of 10

second 
brew

2 out of 10 5 out of 10

third brew none 3 out of 10

week 3 monthly CIP first brew 1 out of 10 5 out of 10

second 
brew

none 3 out of 10

third brew none 1 out of 10

week 5 Weekly CIP first brew 1 out of 10 5 out of 10

second 
brew

none 3 out of 10
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[0025] The results in Table 3 show that the membrane of the present invention is less sticky than the conventional
membrane during operational conditions.

Example 3 - Evaluation of membrane durability

[0026] The filtrations units of Example 2 were used for filtration during a time period of approximately 90 weeks, wherein
4700 brews were produces for which the mash was filtered. During this time, the conventional mash filter membranes
as referred to in Comparative example 1 had a fail rate of 13% (18 out of 138), while the mash filter membranes of the
present invention according to Example 1 had a fail rate of 0% (0 out of 138). Moreover, none of the membranes of the
present invention showed any creases, while significant creasing was observed for the conventional filters.
[0027] After 4700 brews of about 2 hours in 90 weeks, samples of both types of mash filters membranes were analyzed
for the membrane properties indicated in Table 4, using the same methods as indicated in Tables 1 and 2.

[0028] From Table 2, it can be concluded that, comparing both the conventional membranes with the membranes of
the present invention, the membranes of the present invention have a significantly higher strength and this stays relative
constant in time up till now, whereas the conventional membranes lose some of its initially already lower strength and
stiffness. The tear strength of the membranes of the present invention is initially higher and this is still the case after
4700 brews and also the permanent deformation (compression set) of the test membranes is significantly less, which
is better as compression set is preferred to be as low as possible for this kind of applications.

Claims

1. Mash filter membrane comprising an elastomeric composition that comprises more than 50 wt% of one or more
elastomer, based on the total weight of polymers in the elastomeric composition.

(continued)

Type of CIP Test 
moment

Membrane of Example 
1

Conventional membrane of Comp. 
ex. 1

third brew none 1 out of 10

week 6 and 
on

weekly or 
montly

comparable to week 5

Table 4

Material property Membrane of Example 1 Conventional membrane of Comp. ex. 1

Density 1.06 g/cm3 0.98 g/cm3

Shore A hardness 70 ShA 75 ShA

Tensile strength 11.2 MPa 6.3 MPa

Elongation at break 234% 425%

Modulus 25% 1.3 1.4

Modulus 50% 2.4 2.2

Modulus 100% 4.9 2.9

Modulus 200% 9.5 2.9

Modulus 300% n.d. 4.7

Tear resistance, maximum force 51 N 49 N

Tear resistance, tear resistance 24 kN/m 22 kN/m

Compression set 15% 59%
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2. Mash filter membrane in accordance with claim 1, wherein the elastomeric composition comprises more than 60,
preferably more than 80, preferably more than 90, more preferably more than 95, most preferably about 100 wt%
of said elastomers, based on the total weight of polymers in the elastomeric composition.

3. Mash filter membrane in accordance with any of the previous claims, wherein said elastomer comprises a copolymer
preferably one or more block-copolymer selected from the group consisting of triblock copolymers polystyrene-
block-polybutadiene-block-polystyrene (SBS) and polystyrene-block-polyisobutene-block-polystyrene (SIS), where-
in said elastomer comprises an olefinic elastomer, preferably one or more selected from the group consisting of
ethylene propylene rubber (EPR), nitrile butadiene rubber (NBR) EPDM and polystyrene-co-polybutadiene rubber
(SBR), or wherein said elastomer comprises one or more selected from the group consisting FKM (according to
ASTM D1418 standard - e.g. Viton™) and FFKM (according to ASTM D1418 standard - e.g. Kalrez™) and NBR,
most preferably, the elastomer comprises EPDM.

4. Mash filter membrane in accordance with any of the previous claims, having a compression set determined after
72 hours at 70 °C according to ISO 815-1:2014, method A, test piece B, of less than 35%, preferably less than 25%,
wherein the compression set is determined before use of said membrane.

5. Mash filter membrane in accordance with any of the previous claims, having a compression set determined after
72 hours at 70 °C according to ISO 815-1:2014, method A, test piece B, of less than 50%, preferably less than 25%,
more preferably less than 20% wherein the compression set is determined after 4700 brews or 90 weeks of using
said membrane.

6. Mash filter membrane in accordance with any of the previous claims, wherein the elastomeric composition, before
use of said membrane, has one or more, preferably all of the following material properties:

- a tensile strength determined according to ISO 37:2011, type 2, of more than 5, preferably more than 8, more
preferably more than 10 MPa, such as about 12 MPa;
- a modulus M300 deformation determined according to ISO 37:2011, type 2, of more than 4, preferably more
than 4.5, more preferably more than 5 MPa, such as about 8.6; MPa
- an elongation at break determined according to ISO 37:2011, type 2, of more than 200%, preferably more that
300%, most preferably more than 400%,such as about 420%;
- a density determined according to UNI EN ISO 1183-1, of more than 1 g/cm3, such as about 1.06 g/cm3;
- a Shore A hardness determined according to UNI ISO 7619-1, in the range of 60 to 75, preferably 65 to 71
ShA, such as about 66 ShA.

7. Mash filter membrane in accordance with any of the previous claims, wherein the elastomeric composition is a food
grade composition such as according to EU Directive 95/2001/EC on general product safety, Regulation (EC) N.
1935/2004 on materials and articles intended to come into contact with food, EU Regulation 2023/2006 on good
manufacturing practice for materials and articles intended to come into contact with food, Dutch Food and consumer
items law (including but not limited to the (Commodities Act) decree and regulation on packaging and consumer
items ("Warenwetbesluit en - regeling verpakkingen en gebruiksartikelen"), article 33 of EU Regulation (EC)
1907/2006 such that no substances of very high concern as defined by the REACH legislation are present above
0.1 % by weight, and/or according to Food and Drug Administration (FDA) CFR Title 21 - Part 177 - Indirect Food
Additives: Polymers § 177.2600 Rubber articles intended for repeated use.

8. Mash filter membrane in accordance with any of the previous claims, having a one-sided surface area of more than
1, preferably more than 2, more preferably more than 3, even more preferably more than 3.5, most preferably about
3.6 m2.

9. Mash filter membrane in accordance with any of the previous claims, wherein the elastomeric composition is cured
or crosslinked by peroxide.

10. Mash filter membrane in accordance with any of the previous claims, wherein the elastomeric composition comprises
less than 50% of one or more inelastic polymers, preferably less than 25%, more preferably less than 10%, based
on the total weight of polymers in the elastomeric composition.

11. Mash filter membrane in accordance with the previous claim, wherein the inelastic polymers are polyolefin homopol-
ymers, preferably one or more polymers selected from the group of polyethylene, polypropylene, polystyrene and
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the like.

12. Mash filtration unit comprising the mash filter membrane in accordance with any of the previous claims.

13. Use of the mash filter membrane or the mash filtration unit in accordance with any of the previous claims in the
filtration of mash.

14. Method for the production of the mash filter membrane in accordance with any of claims 1-11, said method comprising
blending of a melt of the elastomeric composition, preferably injection molding of the elastomeric composition.

15. Mash filter membrane according to any of claims 1-11, that is obtainable by the method according to the previous
claim.
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