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System and method for conditioning a ligquid such as water

The invention relates to a system for
conditioning a ligquid such as water, including:

a first holder of a medium for treating the
liquid, the medium in the first holder including an ion
exchange material loaded with at least a first counter ion
species; and

a second holder of a medium for treating the
liquid, the medium in the second holder including an ion
exchange material loaded with at least a second counter ion
species of the same polarity as the first, wherein the
media in the first and second holders are configured to
exchange at least one of the first and second counter ion
species for ions in the liquid to a different extent.

The invention also relates to a method of
conditioning a liquid, for example water, including:

leading liquid to be conditioned through a first
holder of a medium for treating liquid, the medium in the
first holder including an ion exchange material loaded with
at least a first counter ion species; and

leading liquid to be conditioned through a second
holder of a medium for treating liquid, the medium in the
second holder including an ion exchange material loaded
with at least a second counter ion species, wherein the
media in the first and second holders are configured to
exchange at least one of the first and second counter ion
species for ions in the liquid to a different extent.

The invention also relates to a cartridge for a
liquid treatment device.

EP 2 263 503 A2 discloses a device for preparing

tea, having a water tank and a water filter positioned
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therein for preparing drinking water, the water filter
having a housing and a filter material arranged therein.
The filter material comprises a first weakly acidic cation
exchange material in the hydrogen form, which takes up 30-
70 % of the volume of ion exchange material, and further
comprises at least a second cation exchange material in the
sodium or potassium form. The housing comprises a beaker-
shaped lower part, an upper part arranged thereon and an
inner chamber arranged in its interior. The inner chamber
forms a downward flow chamber through which water flows
downwards in use, in which filter material is arranged.
This can be a first, weakly acidic cation exchanger in the
hydrogen form. A second cation exchanger, for example in
the sodium or potassium form, is shown arranged in an
upward flow chamber surrounding the downward flow chamber.

A problem of the known system and method is that
they allow only limited control over the composition of the
treated water. For example, calcium and magnesium are
removed almost completely, and elevated amounts of sodium
or potassium are present in the treated water.

It is an object of the invention to provide a
system, method and cartridge for a liquid treatment device
that allow for relatively good control over the composition
of the treated ligquid in terms of at least the relative
amounts of different ion species present.

This object is achieved by the system according
to the invention, which is characterised in that

the system is arranged to lead a first fraction
of the liquid to be treated through only the first of the
first and second holders and a second fraction of the
liquid to be treated through at least the second of the

first and second holders.
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The media in the first and second holder can be
configured to exchange at least one of the first and second
counter ion species for ions in the liquid to be treated to
a different extent for the reason that one of the counter
ion species is not present in one of the media. The
different extent may refer to the extent to which the
counter ion species is exchanged for ions in the liquid in
general or for a specific ion species in the ligquid. One
or both of the ion exchange materials in the first and
second holders may be amphoteric.

By providing an ion exchange material loaded with
at least a first counter ion species and an ion exchange
material loaded with at least a second counter ion species
of the same polarity as the first, wherein the media in the
first and second holders are configured to exchange at
least one of the first and second counter ion species for
ions in the liquid to a different extent, it is possible to
influence the levels of the first and second counter ion
species in the treated ligquid, i.e. the composition of the
treated ligquid. Because the system is arranged to lead a
first fraction of the liquid to be treated through only the
first of the first and second holders, it is possible to
influence at least the relative amounts of the first and
second counter ion species present in the liquid, and to do
so independently. The term ion exchange materials as used
herein includes in particular ion exchange resins,
chelating resins and inorganic ion exchange materials such
as zeolites. Using the example of a weakly acid cation
exchange polymer, a typical example of such a material will
under most conditions have the following selectivity
series:

H" > cu®t > Pb*" > Fe’t > zZn®t > Ni’t > cd’ > ca’ > Mg® >

sr’” > Ba’" > Ag" > K* > NH,” > Na® > Li".
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It has been found that it is not possible to achieve a
satisfactory mix of minerals in the treated water by mixing
ion exchange materials loaded with different cation species
or by passing the liquid to be treated through differently
loaded ion exchange materials in succession. If, for
example, one of the ion exchange materials is loaded with
sodium and the other with potassium, then the treated
liquid will have a raised sodium content until the ion
exchange material is substantially depleted of sodium, and
only then will the potassium be released. Thus, the
composition of the treated liquid will vary, and it is not
possible to achieve anything approaching a desired ratio of
sodium to potassium, for instance. By leading a first
fraction of the ligquid to be treated through only the first
of the first and second holders, it is possible to ensure
that a counter ion species for which the ion exchange
material has a relatively strong affinity is nevertheless
released in the water to be treated, even at the beginning
of the useful lifetime of the system. Unlike in a system
with an ion exchanger and a bypass, a second fraction of
the liquid to be treated passes through at least the second
of the first and second holders. This enables the water
composition to be determined in a way that is less
dependent on the composition of the water to be treated.
Moreover, it is possible to ensure the presence of at least
two different counter ion species in the liquid to be
treated.

It is observed that EP 2 022 760 A2 discloses a
filter cartridge for a water filter apparatus that has at
least two chambers which are separated at least
sectionwise. Preferably, the chambers are arranged in
parallel in the flow-sense. The two chambers separated

from each other can be filled with different filter media.
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There is no disclosure of the nature of the different
filter media. It is further disclosed that a chamber with
a medium for the release of ions, flavouring and/or trace
elements can be arranged above the inlet of the cartridge,
after its outlet or between the inlet and the outlet. 1In a
preferred embodiment, the addition of food supplements
occurs in a region arranged after the filter stage, in
particular in a further chamber. There is no disclosure of
the nature of the material arranged in the further chamber.
It is noted that a mixture of differently loaded ion
exchange materials would not function well for the reasons
given above. Even an ion exchange material loaded with a
single counter ion species, e.g. magnesium would not
function well, because the magnesium would only be
exchanged for any calcium and heavy metals left in the
water after the filter stage.

In an embodiment of the system according to the
invention, the first and second counter ion species are
cation species, in particular cation species other than
hydrogen, more particularly cation species from a group
comprising sodium, potassium and magnesium.

Cations have a particular influence on the taste
of potable ligquids such as water and beverages that are
infusions or decoctions made with water. Cations other
than hydrogen have physioclogical effects as well. Treating
water by passing it through a weakly acidic cation
exchanger partially loaded with a monovalent or divalent
cation species other than hydrogen, for example, one of the
cation species named above, and partially in the hydrogen
form is used to achieve an acidity suitable for preparing
beverages such as tea (i.e. approximately neutral). The
use of ion exchange material partially loaded with one

cation species other than hydrogen in one holder and ion
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exchange material partially loaded with another cation
species other than hydrogen in another holder, where at
least a fraction of the liquid to be treated is led through
only one of the holders, allows one to achieve the same
effect of establishing an appropriate acidity level, and in
addition to achieve a desired mix of minerals.

In an embodiment of the system, at least one of
the medium in the first holder and the medium in the second
holder includes an amount of cation exchange material in
the hydrogen form.

An effect is that at least calcium is removed
from the liguid to be treated, so that the water is
softened. If at least one of the medium in the first
holder and the medium in the second holder includes both an
amount of cation exchange material in the hydrogen form and
an amount of cation exchange material loaded with a cation
species other than hydrogen, the acidity of the treated
water is set and a particular cation species is released
into the liquid to be treated. A further cation species
may be released by the medium in the other of the first and
second holders. If the medium in the other of the first
and second holders also includes both an amount of cation
exchange material in the hydrogen form and an amount of
cation exchange material loaded with a cation species other
than hydrogen, the overall acidity of the treated water can
be set by varying the ratio's of the differently loaded ion
exchange materials included in the first and second media,
assuming that the relative rates of flow through the first
and second holder and/or the sizes of the first and second
fractions are used to set a certain ratio of first and

second counter ion species.
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In a variant, both the medium in the first holder
and the medium in the second holder include an amount of
cation exchange material in the hydrogen form.

Thus, the cation exchange material in at least
one of the first and second holders is partially loaded
with hydrogen and partially loaded with another cation
species. The cation exchange material in the other of the
first and second holders is either fully in the hydrogen
form or partially in the hydrogen form and partially loaded
with a cation species other than hydrogen. The preparation
of the media is made easier and cheaper in this manner,
because it is not necessary to provide cation exchange
material that is fully loaded with a cation species other
than hydrogen. The latter alternative would require the
use of an excess solution of the cation species other than
hydrogen and subsequent rinsing. By contrast, the rinsing
step can be omitted in this wvariant.

In another variant, the cation exchange material
in the first holder is partially loaded with one cation
species other than hydrogen and the cation exchange
material in the second holder is partially loaded with
another cation species other than hydrogen.

This embodiment is easy to prepare and can be
used to provide liquid with a particular mix of different
minerals. In a particular example, the first cation
species may be monovalent and the second cation species may
be divalent.

In an embodiment, the first and second media
include only ion exchange materials of the same type.

That is to say that the counter ion species is
different, but the material providing the functional sites
is the same. An effect is to simplify production of the

system. This wvariant is also suitable for embodiment in a
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single device, e.g. a replaceable cartridge with a single
housing containing both the first and the second holders.
Such a device is relatively easy to recycle, because there
is no need to separate two types of ion exchange material.

A similar effect can be achieved if the first and
second media include only ion exchange materials, in
particular resins, having at least one of the same
selectivity series and the same functional groups.

Such materials can be readily mixed, since they
may differ at most in terms of the kinetics of the ion
exchange process, which for many applications is not of
importance. Thus, the contents of the first and second
holders may be mixed in the recycling process. In the
selectivity series of the ion exchange materials comprised
in the media in the first and second holders, the order of
ion species could be the same but the exchange constants
different for the materials in the respective holders.

In another embodiment, the medium in the first
holder includes an ion exchange material with a selectivity
differing from that of ion exchange material included in
the medium in the second holder.

This is another way of ensuring that the media in
the first and second holders are configured to exchange at
least one of the first and second counter ions species for
ions in the liquid to a different extent. For example, the
selectivity series for the ion exchange material in the
first holder could be different from that of the ion
exchange material in the second holder. As another
example, one of the ion exchange material in the first and
the ion exchange material in the second holder could be a
chelating resin. The different variants of this embodiment
allow for selective removal of certain ion species in a

fraction of the liquid, providing further possibilities for
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influencing the composition of the treated ligquid. One can
set the relative amount of a third ion species by choosing
ion exchange materials with different propensities for
removing the third ion species. Where the system comprises
first and second holders in separate or separable housings,
issues of recycling will not stand in the way of
implementing this embodiment.

In a further embodiment of the system, the system
is arranged to lead at least a third fraction of the liquid
to be treated through neither of the first and second
holders.

An effect is to provide more control over the
composition of the treated liquid. One can add a third
counter ion species in a certain ratio to the other counter
ion species, e.g. by passing some or all of the third
fraction through a third holder including an ion exchange
material loaded with at least a third counter ion species.
One can also choose to retain a certain counter ion species
(calcium for instance) that would otherwise always be
removed using a bypass conduit containing no ion exchange
material (or an ion exchange material for ion species of
opposite polarity). The third fraction can still be
subjected to other types of treatment such as mechanical
filtering, adsorption (e.g. by means of an activated carbon
filter), etc.

An embodiment of the system comprises a
replaceable cartridge having a housing, wherein the first
and second holders are arranged within the housing.

An effect is to provide a relatively simple way
of implementing the system. In particular, this embodiment
can be implemented by modifying an existing filter
cartridge design, to retain backwards compatibility to

filter systems already in use.
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An alternative embodiment comprises at least two
replaceable cartridges, each including a regpective
housing, wherein the first and second holders are arranged
within respective ones of the housings.

An effect is that one can use separate filter
cartridges, each separately recyclable. In an embodiment,
the housings are substantially the same in design, but the
composition of the treated liquid is variable by wvarying
the flow rates of liquid fractions led through the
respective housings.

According to another aspect, the method of
conditioning a liquid according to the invention is
characterised by leading a first fraction of the liquid to
be treated through only the first of the first and second
holders and a second fraction of the liquid to be treated
through at least the second of the first and second holders
and bringing liquid led through the first and ligquid led
through the second holder together.

The method provides substantially the same
effects as the system.

According to another aspect of the invention,
there is provided a cartridge for a liquid treatment device
including a system according to the invention and/or
configured, when inserted into the ligquid treatment device,
to configure the liguid treatment device to carry out a
method according to the invention.

The cartridge can in particular be used to adapt
existing liquid treatment devices to provide for more
control of the treated liguid.

The invention will be explained in further detail

with reference to the accompanying drawings, in which:
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Fig. 1 is a perspective view of a first type of
filter cartridge for implementing a system for conditioning
a liquid such as water;

Fig. 2 is a cross-sectional view of the filter
cartridge of Fig. 1;

Fig. 3 is a side view of a liquid treatment
device in the form of a jug arranged to receive a second
type of filter cartridge for implementing a system for
conditioning a liquid such as water;

Fig. 4 is a cross-sectional view of a filter
cartridge of the second type in a cartridge seat;

Fig. 5 is a very schematic view of an embodiment
of a system for conditioning a liquid using two filter
cartridges of a similar type to the one illustrated in
Figs. 1 and 2; and

Fig. 6 is a very schematic view of an embodiment
of a system for conditioning liquid using two filter
cartridges of a similar type to the one illustrated in
Fig. 4.

A suction filter cartridge 1 is of the type
generally described in WO 2006/040121 Al, but adapted to
implement a system for conditioning water so as to provide
more control over at least the mineral composition of the
water, but generally also the acidity. The present
description will focus on the features providing this
adaptation. Other details can be found in the
aforementioned publication.

The suction filter cartridge 1 is replaceably
mounted on the base 2 of a tank (not shown in detail)
provided with a suitable mechanical interface. The tank
can be part of an appliance for making beverages such as

tea or coffee. It can also be part of an appliance for
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providing water for other purposes, e.g. water for an
aquarium, water for plants or flowers, etc.

The suction filter cartridge 1 shown in Figs. 1
and 2 includes an outer housing 3, within which are
arranged a first chamber 4, second chamber 5 and third
chamber 6 (Fig. 2). 1In use, water enters the suction
filter cartridge 1 through an annular inlet channel 7.

From there, it passes into the first chamber 4 through
inlet apertures 8 provided in a bottom wall 9 of the first
chamber 4.

The first chamber 4 can house any one or more of
a number of media for treating water including mechanical
filter material, such as pleated membranes (not shown), ion
exchange material, antimicrobial filter material and the
like.

From the first chamber 4, the water passes into a
connecting chamber 10, where it is separated into two
streams. A first fraction of the water to be treated
proceeds into the second chamber 5, whereas a second
fraction of the water to be treated proceeds into the third
chamber 6. The streams are reunited upon treatment when
they reach an outlet 11 of the suction filter cartridge 1.

The second and third chambers 5,6 are separated
by a partition wall 12. Strict separation such as could be
achieved by providing means for preventing backflow from
the second and third chambers 5,6 is not required. The
illustrated arrangement is sufficient to ensure that a
first fraction of the water to be treated is led through
only the second chamber 5 and a second fraction of the
water to be treated is led through only the third
chamber 6.

It is noted that the illustrated suction filter

cartridge 1 is provided with bypass conduits 13, so that a
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third fraction of the water to be treated is not led
through either of the second and third chambers 5, 6.

In use, the second chamber 5 is filled with a
medium (not shown for reasons of clarity) for treating
water, which medium includes a mixture of an amount of
cation exchange material in the hydrogen form and an amount
of (the same) cation exchange material loaded with a first
counter ion species. The cation exchange material can be
organic or inorganic, but will generally be a weakly acidic
cation exchange resin. The first counter ion species can
be potassium, sodium or magnesium, for example.

It is noted that the medium in the second
chamber 5 can include further materials, e.g. activated
carbon or granular material coated and/or impregnated with
silver. The media will generally be present in granular
form, with the granules being large enough to preclude them
from passing through outlet apertures 14 provided in a
bottom wall 15 of the second and third chambers 5,6 or
apertures in a mesh (not shown) overlying the outlet
apertures 14.

Similarly, the third chamber 6 is filled with a
medium (also not shown for reasons of clarity) for treating
water, which medium includes a mixture of an amount of
cation exchange material in the hydrogen form and an amount
of (the same) cation exchange material loaded with a second
counter ion species (i.e. different from the first counter
ion species). Again, the cation exchange material can be
organic or inorganic, but will generally be a weakly acidic
cation exchange resin. The second counter ion species can
be a different one of the three counter ion species
mentioned above as examples.

By choosing an appropriate ratio of hydrogen to

counter ion species (i.e. the ratio of the number of
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functional sites occupied by hydrogen to the number of
functional sites occupied by the counter ion species on
first use of the suction filter cartridge 1), the pH of the
water leaving the second and third chambers 5,6 can be set
to a value in the region of 7.0 or another desired wvalue.
The exact ratio that is required depends on the counter ion
species and is easily determined through routine
experimentation.

To simplify production of the suction filter
cartridge 1, the ion exchange material in the second
chamber 5 and in the third chamber 6 can be the same (i.e.
the same polymer in the case of an ion exchange resin).
This makes it easy to recycle the suction filter
cartridge 1, e.g. by cutting it in two or shredding it and
separating the plastic housing 3 from the media inside it.

Under typical conditions (room temperature, mains
drinking water), a typical weakly acidic cation exchange
polymer will have the following selectivity series: H' >
cu’” > Pb?" > Fe? > zZn?" > Ni’" > cd’ > ca’t > Mg’ > sr?t >
Ba’" > Ag" > K* > NH,” > Na" > Li’. Assuming that the counter
ion species in the second chamber 5 is magnesium and the
counter ion species in the third chamber 6 is potassium,
one can see that calcium and heavy metals in the water will
be exchanged for magnesium in the second chamber 5 and for
potassium in the third chamber 6. If there were no
partition wall 12, then there wouldn't be much or any
magnesium in the treated water provided by the suction
filter cartridge 1 to start with, because the ion exchange
material preferentially exchanges potassium for the
magnesium in the water to be treated. The same would be
the case if the second and third chambers 5,6 were to be

arranged in series, rather than in parallel.
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Calcium is preferentially removed in both the
second and the third chamber 5,6. However, the bypass
conduits 13 allow a third fraction of the water to be
treated to bypass the second and third chambers 5,6. It is
therefore possible to provide treated water including
calcium, magnesium and potassium. By varying the size of
the bypass conduits 13 and the flow resistance of the
second and third chambers 5,6 the relative amounts of the
three species of cation in the treated water can be set.

A different type of liquid treatment device
(Figs. 3 and 4) comprises a jug 16 including a funnel 17
with a generally cup-shaped filter cartridge seat 18 for
accommodating a replaceable filter cartridge 19. The
illustrated liquid treatment device is therefore of the
pour-through or gravitational type. The filter cartridge
seat 18 is integral with the funnel 17 and situated at the
bottom of the latter, where water poured into the funnel 17
through an opening in a 1lid 20 of the jug 16 collects.

As best seen in Fig. 4, the filter cartridge 19,
which is essentially of the type described in
WO 2005/118104 Al, is provided with a sealing rim 21
corresponding in shape to an upper opening of the filter
cartridge seat 18, such that, when the filter cartridge 19
is properly inserted, the sealing rim 21 sealingly contacts
the entire perimeter of the opening.

The filter cartridge 19 includes an outer housing
comprising an upper part 22 and a cup-shaped lower housing
part 23. Because the sealing rim 21 essentially prevents
any bypass of water, water poured into the funnel 17 is
forced to flow through openings (not shown in detail) in
the upper housing part 22.

A partition wall 24 divides an interior space

further delimited by the lower housing part 23 into a first
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and second chamber 25,26, respectively. In the illustrated
embodiment, the first and second chambers 25,26 are of
essentially equal size, but this need not be the case.

FEach of the first and second chambers 25,26 is
provided with a respective outlet 27,28 in the form of an
array of small apertures (not shown in detail) in a bottom
wall of the filter cartridge 19, through which water leaves
the filter cartridge 19. The water collects in the bottom
of the filter cartridge seat 18. The filter cartridge
seat 18 includes a raised part 29 having an opening
arranged to receive a projection 30 provided in a recess 31
in the bottom of the filter cartridge 19. The purpose of
this construction is described in detail in
WO 2005/118104 Al. In brief, the projection 30 interacts
with a latching element 32 having the shape of a segment of
an annulus and provided on the inside of an aperture at a
top end of the raised part 29. The interaction is such as
to lock the filter cartridge in place at a well-defined
vertical position that ensures that the sealing rim 21
actually seals off the top opening of the filter cartridge
seat 18. The projection 30 also forms a flow constriction
together with the remainder of the aperture at the top end
of the raised part 29. The size of a resulting opening 33
is determined by the extent of the latching element 32
along the circumference of the aperture at the top end of
the raised part 29.

The illustrated filter cartridge 19 differs from
the filter cartridge described in WO 2005/118104 Al, in
that the latter has no partition wall 24 at least partially
dividing its interior into first and second chambers 25,26.
In use, the first chamber 25 is filled with a medium (not
shown) for treating water including an ion exchange

material loaded with at least a first counter ion species.
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The second chamber 26 is filled with a medium (not shown)
for treating water including an ion exchange material
loaded with at least a second (i.e. different from the
first) counter ion species, of the same polarity as the
first counter ion species. The media in the first and
second chambers 25,26 are configured to exchange at least
one of the first and second counter ion species for ions in
the water passing through them to a different extent. 1In
one example, this difference is accounted for by the fact
that the first and second counter ion species are (at least
on first use) exclusively present in the first and second
chambers 25,26 respectively.

In one implementation, the medium in the first
chamber 25 comprises a mixture of weakly acidic ion
exchange material in the hydrogen form and weakly acidic
ion exchange material loaded with cations of the first
counter ion species. The ratio is selected to achieve a
certain pH of the treated water leaving the first
outlet 27. The medium optionally comprises activated
carbon granules and/or granules impregnated and/or coated
with silver. Similarly, the medium in the second
chamber 26 comprises a mixture of weakly acidic ion
exchange material in the hydrogen form and weakly acidic
ion exchange material loaded with cations of the second
counter ion species, with the ratio between the two
selected to achieve a certain pH of the treated water
leaving the second outlet 28, which need not be the same as
that of the treated water leaving the first outlet 27.

To simplify production of the filter
cartridge 19, the ion exchange material in the first
chamber 25 and that in the second chamber 26 can be the
same (i.e. the material providing the functional sites is

the same). This makes it easy to recycle the filter
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cartridge 19, e.g. by cutting it open or shredding it and
separating the plastic housing 22,23 from the media inside
it.

In the filter systems described above, the media
for treating ligquid are held in holders that are contained
within a single housing, the housing being that of a
replaceable filter cartridge of the filter system. This
makes it possible to adapt existing filter systems to
provide water with a desired ratio of ions of different
species. Moreover, there need be only one mechanical
interface for the suction filter cartridge 1 and only one
cartridge filter seat 19 for the filter cartridge 19,
respectively.

In an alternative to the filter system described
above with reference to Figs. 1 and 2, a filter system 34
as illustrated schematically in Fig. 5 includes two suction
filter cartridges 35,36. The suction filter
cartridges 35,36 are essentially of the type described in
WO 2006/040121 Al, that is to say without the partition
wall 12. The suction filter cartridges 35,36 are of the
replaceable type, connected to a bottom wall 37 of a
tank 38 for storing water to be treated. Mechanical
interfaces (not shown) provide the means of attachment, as
well as a fluid connection to first and second conduit
sections 39,40, respectively. The first and second conduit
sections 39,40 combine upstream of a pump 41 for pumping
water treated by the suction filter cartridges 35,36 to a
point of use.

The first suction filter cartridge 35 includes a
chamber for holding a medium for treating water, which
medium includes an ion exchange material loaded with at
least a first counter ion species. The second suction

filter cartridge 36 includes a chamber for holding a medium
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for treating water, which medium includes an ion exchange
material loaded with at least a second counter ion species,
of the same polarity as the first. The media in the first
and second suction filter cartridges 35,36 are configured
to exchange at least one of the first and second counter
ion species for ions in the water to be treated to a
different extent. Because a first fraction of the water to
be treated is led through only the first suction filter
cartridge 35 and a second fraction of the water to be
treated is led through only the second suction filter
cartridge 36 but the flows of treated water from the
suction filter cartridges 35,36 are combined before the
point of use, it is possible to provide treated water with
a certain mix of ionsg, at least as far as their respective
proportions of the total are concerned.

As in the other examples, the medium in the first
suction filter cartridge 35 can include a mixture of weakly
acidic ion exchange material in the hydrogen form and
weakly acidic ion exchange material loaded with a first
cation species. The medium in the second suction filter
cartridge 35,36 can include a mixture of weakly acidic ion
exchange material in the hydrogen form and weakly acidic
ion exchange material loaded with a second cation species.
At least initially, there is no ion exchange material
loaded with the first cation species in the second suction
filter cartridge 36. Because the suction filter
cartridges 35,36 are separate, in the sense that they
comprise separate regpective housings, the ion exchange
material in the respective cartridges need not be the same.
Also, the first and second suction filter cartridge 35,36
need not contain the same quantity of medium for treating

water.
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To allow the proportions of the different ion
species to be wvaried during use of the filter system 34, a
variable flow resistance 42 is provided in the first
conduit section 39. Thus, the amount of treated water that
has passed through only the first suction filter
cartridge 35 relative to the amount of treated water that
has passed through only the second suction filter
cartridge 36 can be varied. 1In an alternative embodiment,
there are separate pumps in each of the first and second
conduit sections 39,40, but the illustrated embodiment with
the variable flow resistance 42 will generally be cheaper
to manufacture.

Similar principles are applied in a gravity-
driven filter system 43 as shown schematically in Fig. 6.
This system is generally of the type illustrated in
WO 2005/118104 Al, making use of the same filter
cartridges, i.e. those illustrated in Fig. 4 but without
the partition wall 24. Thus, the filter system 43
comprises a jug 44 with an insertable funnel 45 for
receiving water to be treated. This funnel 45 comprises
first and second filter cartridge seats 46,47, each for
housing a filter cartridge of the type illustrated in
Fig. 4 but without the partition wall 24.

A fraction of the water to be treated passes
through only the filter cartridge in the first filter
cartridge seat 46, and a second fraction of the water to be
treated passes through only the filter cartridge in the
second filter cartridge seat 47.

In use, the first filter cartridge seat 46
accommodates a filter cartridge containing a medium for
treating liquid that includes an ion exchange material
loaded with at least a first counter ion species. The

second filter cartridge seat 47 accommodates a filter



10

15

20

25

30

WO 2012/146567 PCT/EP2012/057422

21

cartridge containing a medium for treating liquid that
includes an ion exchange material loaded with at least a
second counter ion species, of the same polarity as the
first counter ion species. The media in the first and
second filter cartridges are configured to exchange at
least one of the first and second counter ion species for
ions in water to be treated to a different extent. In
particular, the medium in the first filter cartridge can be
a mixture of weakly acidic ion exchange material in the
hydrogen form and weakly acidic ion exchange material
loaded with ions of the first counter ion species. The
medium in the second filter cartridge can be a mixture of
weakly acidic ion exchange material in the hydrogen form
and weakly acidic ion exchange material loaded with ions of
the second counter ion species, but, at least initially,
without ion exchange material loaded with ions of the first
counter ion species. It is possible to use different ion
exchange materials (i.e. the materials providing the
functional sites) in the first and second filter
cartridges.

For maximum versatility, the filter cartridges to
be inserted in the first and second filter cartridge
seats 46,47 can have identically shaped housings. The mix
of ions present in the treated water can be set exclusively
by means of an appropriate configuration of the media in
the cartridges. Alternatively, the flow resistance
provided by the interaction between the filter cartridge
seats 46,47 and the respective cartridges inserted therein
can differ between the two filter cartridge seats 46,47.
More particularly, the size of the opening 33 can be
different due to a different extent of the latching
element 32 that extends partly around the inner

circumference of the raised part 29 of the filter cartridge
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seat. Thus, the user can even influence the mineral
composition by choosing which filter cartridge to insert in
which filter cartridge seat 46,47.

The invention is not limited to the embodiment
described above but can be varied within the scope of the
accompanying claims. For example, the system for
conditioning a liquid can also be comprised in a filter
cartridge for an in-line system (i.e. a system in which the
filter cartridge is connected to a filter head provided in
a conduit for water under pressure.

Although the systems disclosed herein have been
described using water as the liquid to be treated, they are
equally suitable for conditioning other liquids, in

particular beverages.
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LIST OF REFERENCE NUMERALS

1 - Suction filter cartridge
2 - Base

3 - Housing

4 - First chamber

5 - Second chamber

6 - Third chamber

7 - Annular inlet channel
3 - Inlet apertures

9 - Bottom wall of first chamber
10 - Connecting chamber

11 - Qutlet

12 - Partition wall

13 - Bypass conduit

14 - Outlet aperture

15 - Bottom wall of second and third chambers
16 - Jug

17 - Funnel

18 - Filter cartridge seat
19 - Filter cartridge

20 - Lid

21 - Sealing rim

22 - Upper housing part

23 - Lower housing part

24 - Partition wall

25 - First chamber

26 - Second chamber

27 - First outlet

28 - Second outlet

29 - Raised part

30 - Projection

31 - Recess

32 - Latching element
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CLAIMS

1. System for conditioning a liquid such as
water, including:

a first holder (5;25;35) of a medium for treating
liquid, the medium in the first holder (5;25;35) including
an ion exchange material loaded with at least a first
counter ion species; and

a second holder (6;26;36) of a medium for
treating liquid, the medium in the second holder including
an ion exchange material loaded with at least a second
counter ion species of the same polarity as the first,
wherein the media in the first and second
holders (5,6;25,26;35,36) are configured to exchange at
least one of the first and second counter ion species for
ions in the ligquid to a different extent, characterised in
that

the system is arranged to lead a first fraction
of the liquid to be treated through only the first of the
first and second holders (5,6;25,26;35,36) and a second
fraction of the liquid to be treated through at least the
second of the first and second holders (5,6;25,26;35,30).

2. System according to claim 1, wherein

the first and second counter ion species are
cation species, in particular cation species other than
hydrogen, more particularly cation species from a group
comprising sodium, potassium and magnesium.

3. System according to claim 1 or 2, wherein

at least one of the medium in the first
holder (5;25;35) and the medium in the second
holder (6;26;36) includes an amount of cation exchange
material in the hydrogen form.

4, System according to claim 3, wherein
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the medium in the first holder (5;25;35) and the
medium in the second holder (6;26;36) includes an amount of
cation exchange material in the hydrogen form.

5. System according to claim 3 or 4, wherein

the cation exchange material in the first
holder (5;25;35) is partially loaded with one cation
species other than hydrogen and the cation exchange
material in the second holder (6;26;36) is partially loaded
with another cation species other than hydrogen.

6. System according to any one of the preceding
claims, wherein

the first and second media include only ion
exchange materials of the same type.

7. System according to any one of claims 1-5,
wherein

the medium in the first holder (5;25;35) includes
an ion exchange material with a selectivity differing from
that of ion exchange material included in the medium in the
second holder (6;26;36).

8. System according to any one of the preceding
claims, wherein

the system is arranged to lead at least a third
fraction of the ligquid to be treated through neither of the
first and second holders (5,0).

9. System according to any one of the preceding
claims, comprising a replaceable cartridge having a
housing, wherein the first and second holders (5,6;25,26)
are arranged within the housing.

10. System according to any one of claims 1-8,
comprising at least two replaceable cartridges (35,36),
each including a respective housing, wherein the first and
second holders are arranged within respective ones of the

housings.
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11. Method of conditioning a liquid such as
water, including:

leading liquid to be conditioned through a first
holder (5;25;35) of a medium for treating liquid, the
medium in the first holder (5;25;35) including an ion
exchange material loaded with at least a first counter ion
species; and

leading liquid to be conditioned through a second
holder (6;26;36) of a medium for treating liquid, the
medium in the second holder (6;26;36) including an ion
exchange material loaded with at least a second counter ion
species, wherein the media in the first and second
holders (5,6;25,26;35,36) are configured to exchange at
least one of the first and second counter ion species for
ions in the liquid to a different extent, characterised by

leading a first fraction of the liquid to be
treated through only the first of the first and second
holders (5,6;25,26;35,36) and a second fraction of the
liquid to be treated through at least the second of the
first and second holders (5,6;25,26;35,36) and bringing
liquid led through the first holder (5;25;35) and liquid
led through the second holder (6;26;36) together.

12. Cartridge for a liquid treatment
device (16,17) including a system according to any one of
claims 1-10 and/or configured, when inserted into the
liquid treatment device (16,17), to configure the liquid
treatment device (16,17) to carry out a method according to

claim 11.
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