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(54) CARTRIDGE FOR A SYSTEM TREATING AND DISPENSING AN AQUEOUS LIQUID

(57) A cartridge (40, 40’) comprising: a first line com-
prising a first inlet (42, 42’) for inputting a first aqueous
liquid into the cartridge, a purifier (4, 6, 8) configured to
purify the first aqueous liquid without substantially mod-
ifying an amount of minerals in the first aqueous liquid,
a first outlet (44, 44’) for outputting the first aqueous liquid
outside the cartridge (42) after the first aqueous liquid
has been purified by the purifier (3); and a second line
separated from the first line, the second line comprising
a second inlet (46, 46’) for inputting a second aqueous
liquid into the cartridge, a minerality modifying device (12)
configured to substantially modify an amount of minerals
in the second aqueous liquid, and a second outlet (48,
48’) for outputting the aqueous liquid outside the cartridge
after the second aqueous liquid has been treated by the
minerality modifying device (12).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a cartridge for
a system for treating and dispensing an aqueous liquid.

BACKGROUND

[0002] Known water treatment systems includes treat-
ing components which change or improve the taste of
water before said water is dispensed to a user.
[0003] However, treating components may wear out.
The more a treating component is used, the less it chang-
es or improves the taste of water. At some point, such a
treating component may need to be replaced.
[0004] To that end, it has been proposed to store a
treating component in a cartridge, said cartridge being a
removable unit. The cartridge can be removed from the
system embedding it and replaced by a brand-new car-
tridge.

SUMMARY

[0005] A goal of the present disclosure is to propose a
cartridge able to be placed in a water treatment device,
and which can be used for implementing various water
treatments.
[0006] This goal is achieved by the cartridge of claim
1. The cartridge comprises:

• a first line comprising:

+ a first inlet for inputting a first aqueous liquid
into the cartridge,
+ a purifier configured to purify the first aqueous
liquid without substantially modifying an amount
of minerals in the first aqueous liquid,
+ a first outlet for outputting the first aqueous
liquid outside the cartridge after the first aqueous
liquid has been purified by the purifier; and

• a second line separated from the first line, the second
line comprising:

+ a second inlet for inputting a second aqueous
liquid into the cartridge,
+ a minerality modifying device configured to
substantially modify an amount of minerals in
the second aqueous liquid, and
+ a second outlet for outputting the aqueous liq-
uid outside the cartridge after the second aque-
ous liquid has been treated by the minerality
modifying device.

[0007] Since the cartridge has two separate lines, a
system embedding the cartridge can:

• selectively use the first line for purifying water, and/or
• selectively use the second line in order to change its

level of minerality, or
• use both lines in parallel, and/or
• use both lines by arranging the second line down-

stream the first line, and/or
• use both lines by arranging the second line is up-

stream the first line.

[0008] Thus, the cartridge can be embedded in various
systems which are supposed to implement different wa-
ter treatments, and can even be embedded in systems
able to switch between multiple modes implementing dif-
ferent water treatments.
[0009] In particular, the proposed cartridge is more ver-
satile than a hypothetical cartridge which would include
a purifier and a minerality modifying device arranged in
series in a same line. With such a cartridge, the more the
aqueous liquid is purified, the more the amount of min-
erals in the aqueous liquid changes. Therefore, the water
may not be pure enough when a desired level of miner-
ality is reached. This problem does not occur with the
proposed cartridge since the purifier and the minerality
modifying device are arranged in separate lines.
[0010] Optional features of the cartridge are detailed
below and in the dependent claims.
[0011] Optionally, the purifier is arranged such that the
first aqueous liquid flows through the purifier in a first
direction, and the minerality modifying device is arranged
such that the second aqueous liquid flows through the
minerality modifying device in the first direction.
[0012] Optionally, the first line comprises a first pipe
for conveying the first aqueous liquid in a second direction
opposite to the first direction, and the second line com-
prises a second pipe for conveying the second aqueous
liquid in the second direction.
[0013] Optionally, the first line comprises a first pipe
for conveying the first aqueous liquid, wherein the purifier
extends about the first pipe, and/or the second line com-
prises a second pipe for conveying the second aqueous
liquid, wherein the minerality modifying device extends
about the second pipe.
[0014] Optionally, the first line comprises a first pipe
for conveying the first aqueous liquid, the second line
comprises a second pipe for conveying the second aque-
ous liquid, and one of the first pipe 92 and the second
pipe extends about the other of the first pipe and the
second pipe.
[0015] Optionally, the first line or the second line com-
prises a further minerality modifying device, wherein one
of the minerality modifying device and the further miner-
ality modifying device is a mineralizer, and the other of
the modifying device and the further minerality modifying
device is a demineralizer.
[0016] Optionally, the minerality modifying device is a
demineralizer.
[0017] Optionally, the second line comprises a solid
mineralizer.
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[0018] Optionally, the cartridge comprises a cylinder
storing a liquid mineral concentrate, the cylinder delimit-
ing an access allowing a plunger external to the cartridge
to be releasably inserted in the cylinder, and a gasket
sealing the cylinder and able to be translated with respect
to the cylinder by the plunger, thereby causing an injec-
tion of some of the liquid mineral concentrate into the first
line.
[0019] Optionally, the first inlet, the first outlet, the sec-
ond inlet and the second outlet are four openings, where-
in the four openings comprise a central opening and three
annular opening extending about the central opening.
[0020] Optionally, the first inlet and the first outlet are
arranged such that the first aqueous liquid enters in the
cartridge through the first inlet by flowing in a first direc-
tion, then exits the cartridge through the first outlet by
flowing in a second direction opposite to the first direction,
and/or the second inlet and the second outlet are ar-
ranged such that the second aqueous liquid enters in the
cartridge through the second inlet by flowing in a first
direction, then exits the cartridge through the second out-
let by flowing in a second direction opposite to the first
direction.
[0021] Optionally, the cartridge comprises a casing
comprising a first part storing the purifier and a second
part storing the minerality modifying device, wherein the
second part is separable from the first part.
[0022] Another aspect of the present disclosure is a
system comprising:

• a tank for storing an aqueous liquid,
• an outlet for dispensing the aqueous liquid to a user,
• the cartridge described above, wherein the cartridge

is a removable unit of the system,
• a circuit configured to circulate the aqueous liquid in

the first line of the cartridge and in the second line
of the cartridge before the aqueous liquid reaches
the outlet.

[0023] The circuit may be configured to be set into:

• a first mode wherein the circuit forms a first path flu-
idically connecting the tank, the first line of the car-
tridge and the outlet, wherein the circuit circulates
the aqueous liquid in the first path such that the aque-
ous liquid passes through the first line of the cartridge
before reaching the outlet, and wherein the circuit
prevents the aqueous liquid from reaching the sec-
ond line of the cartridge, and

• a second mode wherein the circuit forms a second
path fluidically connecting the tank, the second line
and the outlet, wherein the circuit circulates the
aqueous liquid in the second path such that the aque-
ous liquid passes through the second line of the car-
tridge before reaching the outlet, and wherein the
circuit prevents the aqueous liquid from reaching the
first line of the cartridge.

[0024] The circuit may be configured to be set into:

• a first mode wherein the circuit forms a first closed
loop fluidically connecting the first line to the tank,
wherein the circuit circulates the aqueous liquid in
the first closed loop such that the aqueous liquid
flows through the first line of the cartridge and
through the tank, and wherein the circuit prevents
the aqueous liquid from reaching the outlet and from
reaching the second line of the cartridge,

• a second mode wherein the circuit forms a second
closed loop fluidically connecting the second line to
the tank, wherein the circuit circulates the aqueous
in the second closed loop such that the aqueous liq-
uid flows through the second line of the cartridge and
through the tank, and wherein the circuit prevents
the aqueous liquid from reaching the outlet, and

• a third mode wherein the circuit forms a path fluidi-
cally connecting the tank to the outlet, such that the
aqueous liquid flows from the tank to the outlet.

BRIEF DESCRIPTION OF THE FIGURES

[0025] Further details, features and advantages are
explained in more detail below with the aid of exemplary
embodiments that are illustrated in the figures.

Figure 1 is a schematic representation of a system
according to a first embodiment.

Figure 2 is a side perspective view of a cartridge
according to a first embodiment.

Figure 3 is an exploded view of components of the
cartridge according to the first embodiment.

Figure 4, 5 and 6 are cross-sectional views of the
cartridge according to the first embodiment.

Figure 7 shows the system according to the first em-
bodiment while a circuit thereof is set in a first mode.

Figure 8 shows the system according to the first em-
bodiment while a circuit thereof is set in a second
mode.

Figure 9 shows steps of a rinsing method according
to an embodiment.

Figure 10 shows steps of method of dispensing a
predefined volume of aqueous liquid to a user, ac-
cording to an embodiment.

Figure 11a is a schematic representation of a pre-
defined volume of aqueous liquid in a container, after
this predefined volume has been dispensed by
means of a method according to a first embodiment.
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Figure 11b is a schematic representation of a pre-
defined volume of aqueous liquid in a container, after
this predefined volume has been dispensed by
means of a method according to a second embodi-
ment.

Figure 12 is a schematic representation of a system
according to a second embodiment.

Figure 13 is a side perspective view of a cartridge
according to a second embodiment.

Figure 14, 15 are cross-sectional views of the car-
tridge according to the second embodiment.

Figure 16 is a perspective view of the cartridge ac-
cording to the second embodiment coupled to com-
ponents of a system.

Figure 17 is a perspective view of the cartridge ac-
cording to the second embodiment, while the car-
tridge is placed in a system.

Figure 18 is a cross-sectional view of the cartridge
according to the second embodiment, while the car-
tridge is placed in a system.

Figure 19 shows the system according to the second
embodiment while a circuit thereof is set in a first
mode.

Figure 20 shows the system according to the second
embodiment while a circuit thereof is set in a second
mode.

Figure 21 shows the system according to the second
embodiment while a circuit thereof is set in a third
mode.

DETAILED DESCRIPTION OF EMBODIMENTS

1) Definitions

[0026] In the present disclosure, "purifying" an aque-
ous liquid means removing at least one contaminant from
the aqueous liquid. The amount of contaminants in a pu-
rified aqueous liquid shall be lower than the amount of
contaminants in the aqueous liquid before purification.
In other words, a purification may be partial. Examples
of contaminants removed by the purifier are: heavy met-
als such as lead (Pb), chlorine and disinfection byprod-
ucts such as trihalomethanes, volatile organic com-
pounds such as odours, organic compounds such as
pesticides, pharmaceuticals, endocrine disruptors and
microorganisms such as pathogenic protozoa, bacteria,
viruses.
[0027] In the present disclosure, a "mineral" is defined
as any cation selected in the group consisting of Ca, Mg,

Na and K and any anion selected in the group consisting
in bicarbonates, Cl and SO4.
[0028] In the present disclosure, a treatment "substan-
tially" modifying the amount of minerals of any aqueous
liquid is defined as a treatment which would increase or
decrease the conductivity of a reference aqueous liquid
by more than 10 %, the reference aqueous liquid having
a conductivity equal to 595 mS/cm at 25°C before treat-
ment.
[0029] In contrast, a treatment which does not "sub-
stantially" modify an amount of minerals of any aqueous
liquid is defined in the present disclosure as a treatment
which would increase or decrease the conductivity of a
reference aqueous liquid by no more than 10 %, the ref-
erence aqueous liquid having a conductivity equal to 595
mS/cm at 25°C before treatment.
[0030] To check whether a treatment "substantially"
modifies or not an amount of minerals in any aqueous
liquid, the following protocol can be implemented.

• A reference aqueous liquid is stored in a first tank at
25°C. The first tank is for instance a beaker of 50 mL.

• A conductivity χ1 of the reference aqueous liquid in
the first tank is measured using a measurement sys-
tem. For example, the measurement system com-
prises a conductivity probe (WTW TetraCon 925
IDS) coupled with a conductivity meter (WTW Multi
3620 IDS). The reference aqueous liquid is selected
such that χ1 is equal to 595 mS/cm. An example of
reference aqueous liquid is for example the Evian
natural mineral water, which has the following min-
eral composition:

+ Calcium: 80 mg/L

+ Magnesium: 26 mg/L

+ Potassium 1 mg/L

+ Sodium 6,5 mg/L

+ Bicarbonates 360 mg/L

+ Chloride 10 mg/L

+ Sulphate 15 mg/L

+ Nitrates 3,8 mg/L

• Then, the reference aqueous liquid is inputted in a
device implementing the treatment to be checked.

• After being treated by said device, the reference
aqueous liquid outputted by the device is collected
in a second tank at 25 °C. The second tank is for
example a beaker of 50 mL.
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• A second conductivity χ2 of the reference aqueous
liquid in the second tank is measured using the same
measurement system.

• If  then the treatment is regarded as
a treatment which "substantially" modifies the
amount of minerals of any aqueous liquid.

• If  then the treatment is a treatment
is regarded as a treatment which does not "substan-
tially" modify the amount of minerals of any aqueous
liquid.

[0031] In the present disclosure, "demineralizing" an
aqueous liquid is defined as a treatment which decreases
the conductivity of the aqueous liquid.
[0032] In contrast, "mineralizing" an aqueous liquid is
defined in the present disclosure as a treatment which
increases the conductivity of the aqueous liquid.

2) "Single pass" system

[0033] Referring to figure 1, a system 1 according to
a first embodiment comprises a tank 2 and components
through which an aqueous liquid can flow, including: at
least one purifier 4, 6, 8, 10, at least one minerality mod-
ifying device 12, 14 and an outlet 16. The system 1 further
comprises a circuit 18 fluidically interconnecting compo-
nents 2, 4, 6, 8, 10, 12, 14, 16.

Tank / outlet

[0034] The tank 2 is designed to store an aqueous liq-
uid. The tank 2 includes an inlet for feeding the tank 2
with aqueous liquid, coming for instance from a tap. The
inlet may be closed by a cover or any other suitable clos-
ing means.
[0035] The tank 2 is preferably a removable element,
which may be removed from the system 1 in order to be
filled with aqueous liquid away from the system, then put
back in the system 1 once it has been filled.
[0036] The outlet 16 is designed to output an aqueous
liquid out of the system 1. It is used to dispense an aque-
ous liquid stored in the tank 2 to a user. The outlet 16
may comprise a connector adapted to be releasably and
mechanically coupled with an external container, such
as a decanter. For instance, the connector includes a
thread adapted to be coupled with a neck of the external
container.

Purifier(s)

[0037] Each purifier of the system 1 is a device config-
ured to purify an aqueous liquid without substantially
modifying an amount of minerals of the aqueous liquid.
The system 1 according to the first embodiment actually
comprises several purifiers 4, 6, 8, 10 carrying out this

function but having different structures.
[0038] A first purifier 4 of the system 1 is an activated
carbon (AC). The AC may be configured to remove at
least one of the following contaminants from the aqueous
liquid: chlorine, at least one disinfection by-product, at
least one VOC, at least one organic pollutant, at least
one heavy metal. The activated carbon is granular
(GAC). Alternatively, the activated carbon could be in the
form of a felt or pellets or carbon block.
[0039] A second purifier 6 of the system 1 is an ion
exchange resin or adsorption media or chelating media
(HM-IX). The second purifier 6 may be configured to re-
move at least one of the following contaminants from the
aqueous liquid: at least one heavy metal, at least one
microbiological contaminant. The second purifier 8 is ar-
ranged downstream the first purifier 4.
[0040] A third purifier 8 of the system 1 is a microfilter
(MF). The microfilter is configured to capture particles
present in the aqueous liquid and/or released by at least
one other purifier, such as the first purifier 4 or the second
purifier 6. The microfilter MF may be replaced by an ul-
trafilter (UF). The third purifier 8 is arranged downstream
the second purifier 6.
[0041] The first purifier 4, the second purifier 6 and the
third purifier 8 are arranged in series, in that order.
[0042] A fourth purifier 10 of the system 1 is a UV light
configured to irradiate the aqueous liquid with a UV ra-
diation, the UV radiation preferably having a wavelength
in the range going from 230 to 290 nanometers. The
fourth purifier 10 is arranged downstream the third purifier
8. In accordance with the definition provided above, any
of the purifiers 4, 6, 8, 10 is configured to increase or
decrease the conductivity of a reference aqueous liquid
by no more than 10 %, the reference aqueous liquid hav-
ing a conductivity equal to 595 mS/cm at 25°C before
purification.
[0043] Preferably, all purifiers of the system 1 form to-
gether a purification system configured to increase or
decrease the conductivity of the reference aqueous liquid
as described above by no more than 5 %.

Minerality modifying devices

[0044] Each minerality modifying device 12, 14 of the
system 1 is configured to modify an amount of minerals
of an aqueous liquid. The amount of minerals may be
modified in two different ways: it may be decreased or
increased. Consequently, the conductivity of an aqueous
liquid is increased or decreased by each minerality mod-
ifying device 12, 14.
[0045] A first minerality modifying device of the system
1 according to the first embodiment is a demineralizer
12. In accordance with the definition provided above, the
demineralizer 12 is configured to decrease the conduc-
tivity of an aqueous liquid.
[0046] The demineralizer 12 may be further configured
to decrease the pH of the aqueous liquid. In other words,
an aqueous liquid flowing through the demineralizer 12
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is acidified and demineralized.
[0047] The demineralizer 12 may comprise a dealka-
lization resin arranged to capture calcium and magnesi-
um cations associated with bicarbonate anions, such as
a weak acid cation resin (WAC). The dealkalization resin
does not require a waste line in contrast with a reverse
osmosis (RO) system. Therefore, using the dealkaliza-
tion resin instead of a reverse osmosis system for dem-
ineralizing an aqueous liquid avoids wasting water.
[0048] Alternatively, the demineralizer may comprise
a decationization resin or a combination of decationiza-
tion and deanionization resin, such as strong acid cation
(SAC) resin, a weak base anion resin (WBA) or a strong
base anion resin (SBA). Such resins may also be com-
bined and arranged in any order, to capture calcium and
magnesium cations associated with bicarbonate anions
or all cations and some or all anions.
[0049] The demineralizer 12 may further comprises AC
mixed with its resin. The purpose of the AC is to protect
the resin from chlorine oxidation and to make it free-flow-
ing to easily fill the demineralizer during manufacturing.
The weight of AC is preferably equal or less than 10% of
the weight of the resin.
[0050] A second minerality modifying device of the sys-
tem 1 is a mineralizer 14. In accordance with the definition
provided above, the mineralizer 14 is configured to in-
crease the conductivity of an aqueous liquid.
[0051] The mineralizer 14 may be configured to in-
crease the amount of minerals in an aqueous liquid (and
its conductivity) only if the aqueous liquid has a pH lower
than a threshold. For example, the mineralizer 14 may
increase the amount of minerals in an aqueous liquid
only if the aqueous liquid is acidic (in this case the pH
threshold is 7).
[0052] The mineralizer 14 is a solid mineralizer, i.e.
stores a solid mineral arranged to dissolve when an aque-
ous liquid is flowing through the solid mineralizer 14,
thereby mineralizing said aqueous liquid. This dissolution
occurs only if the aqueous liquid has a pH lower than the
above-mentioned threshold. In the case of some solid
minerals like MgO, minerals may be released regardless
of the pH to create alkaline water.
[0053] Alternately, the mineralizer 14 is a liquid miner-
alizer, i.e., stores a liquid mineral concentrate to be mixed
with an aqueous liquid. For example, the liquid mineral
is stored in a cylinder (or barrel) having a nozzle, and a
plunger mobile relative to the cylinder. The liquid mineral
can be expelled by the nozzle by moving the plunger in
translation relative to the cylinder. An actuator is config-
ured to move the plunger relative to the cylinder. The
actuator may comprise a stepper motor coupled with a
lead screw assembly.
[0054] The liquid mineral concentrate may comprise
any inorganic or organic salts. More particularly, the liquid
mineral concentrate may comprise a material selected
from the group consisting of: sodium or potassium bicar-
bonate; sodium or potassium carbonate; calcium or mag-
nesium bicarbonate; calcium, magnesium, sodium or po-

tassium chloride; magnesium, sodium or potassium sul-
fate, and combinations thereof. Optionally, the liquid min-
eral concentrate may comprise of trace elements bene-
ficial for health such as zinc, selenium, copper and/or
vitamins.
[0055] In the following, it will be detailed an embodi-
ment in which the mineralizer 14 is of solid type, provided
that this solid mineralizer can be replaced by a liquid min-
eralizer.

Circuit

[0056] The circuit 18 comprises a collection of pipes
interconnecting the different components of the system 1.
[0057] The circuit 18 further comprises a pump 20 con-
figured to circulate the aqueous liquid, so that the aque-
ous liquid can reach and be treated by the different com-
ponents of the system 1. When the pump 20 is switched
off, any aqueous liquid present in the system 1 stagnates.
[0058] Preferably, the pump 20 is configured to pump
liquid from the tank 2 at a constant flowrate.
[0059] The circuit 18 comprises an input line 22, a min-
erality modifying line 24, a bypass line 26 and an dis-
pense line 28.
[0060] The input line 22 includes the tank 2 and the
pump 20.
[0061] The minerality modifying line 24 is arranged
downstream the input line 22. The minerality modifying
line 24 includes the minerality modifying devices 12, 14.
[0062] The bypass line 26 is also arranged down-
stream the input line 22. The bypass line 26 bypasses
the minerality modifying devices 12, 14.
[0063] The minerality modifying line 24 and the bypass
line 26 are both fluidically connected to the input line 22
at a splitting section 23, and are both fluidically connected
to the dispense line 28 at a junction section 27 down-
stream the splitting section 23. In the embodiment shown
in figure 1, the splitting section 23 is located between the
purifier 6 and the demineralizer 12, and the junction sec-
tion 27 is located between the mineralizer 14 and the
purifier 8.
[0064] The dispense line 28 is arranged downstream
the minerality modifying line 24 and downstream the by-
pass line 26. The dispense line 28 extends from the junc-
tion section 27 to the outlet 16. The dispense line 28
includes purifier 4, 6, 8, 10.
[0065] The circuit 18 further comprises a valve assem-
bly for selecting one of the minerality modifying line 24
and of the bypass line 26. The purpose of the valve as-
sembly is to ensure aqueous liquid coming from the tank
2 and reaching the outlet 16 has flowed through only one
of the minerality modifying line 24 and the bypass line
26. The valve assembly prevents mixture of aqueous liq-
uid flowing in the minerality modifying line 24 and aque-
ous liquid flowing in the bypass line 26 upstream the out-
let 16.
[0066] In the embodiment shown in figure 1, the valve
assembly comprises a first valve 30 and a second valve
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32.
[0067] The first valve 30 is arranged in the minerality
modifying line 24, between the splitting section 23 and
the junction section 27. More precisely, the second valve
32 is arranged downstream the minerality modifying de-
vices 12, 14 and upstream the junction section 27. The
first valve 30 is able to be set in two positions:

• an open position allowing an aqueous liquid coming
from the tank 2 and flowing in the minerality modify-
ing line 24 to reach the dispense line 28.

• a closed position that closes the minerality modifying
line 24, thereby preventing an aqueous liquid coming
from the tank 2 and processed by any of the miner-
ality modifying devices 12, 14 to reach the dispense
line 28.

[0068] The first valve 30 is an active valve. This means
that a controller (described later) can set the first valve
in the open position or in the closed position by sending
appropriate control signals.
[0069] The second valve 32 is arranged in the bypass
line 26, between the splitting section 23 and the junction
section 27. The second valve 32 is able to be set in two
positions:

• an open position allowing an aqueous liquid coming
from the tank 2 and flowing in the bypass line 26 to
reach the dispense line 28.

• a closed position that closes the bypass line 26,
thereby preventing an aqueous liquid coming from
the tank 2 and flowing in the bypass line 26 (from
the splitting section 23 to the junction section 27) to
reach the dispense line 28.

[0070] The second valve 32 is a passive valve. The
passive valve is not designed to be controlled remotely
using control signals. The passive valve 32 is configured
to open whenever a pressure applied on the passive
valve 32 by aqueous liquid coming from the tank 2 ex-
ceeds a threshold, and to close otherwise, i.e. whenever
a pressure applied on the passive valve by aqueous liquid
coming from the tank 2 does not exceed the threshold
(in particular, when no pressure is applied on the passive
valve by an aqueous liquid coming from the tank 2).
[0071] The second valve 32 is a check valve. Thus,
the second valve prevents aqueous liquid to flow back-
wards, i.e. towards the tank whatever the pressure ap-
plied on the second valve by aqueous liquid in a backward
direction (from the outlet 16 towards the tank 2).
[0072] It is to be noted that the respective positions of
the two valves 30, 32 in the system 1 can be inverted
(valve 30 in bypass line 26 and valve 32 in minerality
modifying line 24).

Removable cartridge

[0073] The system 1 further comprises a cartridge 40
constituting a removable part which can be removed from
the system 1 and replaced by another cartridge in the
system 1. The cartridge 40 comprises at least one purifier
of the system 1 and at least one minerality modifying
device of the system 1.
[0074] In the first embodiment shown in figure 1, the
cartridge 40 comprises purifiers 4, 6, 8 and the minerality
modifying devices 12, 14.
[0075] The cartridge 40 does not comprise the other
components of the system 1 described above. In partic-
ular, the cartridge 40 does not include the valve assembly
(first valve 30 or second valve 32). This is advantageous
in that it makes the cartridge 40 cheaper.
[0076] The cartridge 40 comprises a first line compris-
ing: a first inlet 42 for inputting a first aqueous liquid into
the cartridge 40, a purifier configured to purify the first
aqueous liquid without substantially modifying an amount
of minerals in the first aqueous liquid, a first outlet 44 for
outputting the first aqueous liquid outside the cartridge
after the first aqueous liquid has been purified by the
purifier.
[0077] In fact, the first line comprises purifiers 4, 6, 8.
The first line does not comprise the fourth purifier 10. The
first outlet 44 is arranged downstream the third purifier 8
and upstream the fourth purifier 10. In other embodi-
ments, the cartridge could comprise fewer purifiers (two
or one among purifiers 4, 6, 8).
[0078] The cartridge 40 further comprises a second
line separated from the first line. This means that there
is no fluidic connection between the first line and the sec-
ond line within the cartridge (however, we will see later
that such fluidic connection may exist outside the car-
tridge, in the system 1).
[0079] The second line comprises: a second inlet 46
for inputting a second aqueous liquid into the cartridge
40, a minerality modifying device configured to substan-
tially modify an amount of minerals in the second aque-
ous liquid, and a second outlet 48 for outputting the aque-
ous liquid outside the cartridge after the second aqueous
liquid has been treated by the minerality modifying de-
vice.
[0080] More precisely, the second line includes the
demineralizer 12 and the mineralizer 14. In other embod-
iments, a single minerality modifying device could be in-
cluded in the second line (either the demineralizer 12 or
mineralizer 14).
[0081] When the cartridge is placed in the system 1,
the first line forms a portion of the dispense line 28, while
the second line forms a portion of the minerality modifying
line 24. The first inlet is arranged downstream the junction
section 27. The second inlet is arranged downstream the
splitting section 23 and upstream the demineralizer 12.
The second outlet is arranged upstream the junction sec-
tion 27 and downstream the mineralizer 14.
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Other components

[0082] The system 1 further comprises a sensing sys-
tem 50 configured to sense a physical property of an
aqueous liquid flowing in the system 1. The physical prop-
erty is related to the amount of minerals of the aqueous
liquid. In other words, a change in the amount of minerals
in the aqueous liquid will cause a change of the physical
property sensed by the sensing system 50.
[0083] In particular, the sensing system is able to
sense a first value of a physical property of an aqueous
liquid as not processed by any of the minerality modifying
devices 12, 14 of the system 1, and to sense a second
value of the physical property of the aqueous liquid once
the aqueous liquid has been processed by the minerality
modifying devices 12, 14. The first value and the second
value of the physical property should be different when
the minerality modifying devices work properly.
[0084] In a preferred embodiment that will be detailed
below, the physical property is the conductivity of the
aqueous liquid. However, other physical properties may
be sensed by the sensing system 50 in replacement of
the conductivity, such as a conductance or a resistivity
of the aqueous liquid.
[0085] In the first embodiment shown in figure 1, the
sensing system is a single sensor arranged downstream
the minerality modifying devices 12, 14. More precisely,
the sensor 50 is arranged to sense the physical property
of aqueous liquid flowing in the dispense line 28.
[0086] The system 1 may further comprises a carbon-
ator 60 configured to carbonate the aqueous liquid reach-
ing the outlet 16. The carbonator 60 may comprise a car-
bonation source storing carbon dioxide and a carbona-
tion valve controlling an amount of carbon dioxide stored
in the carbonation tank to be mixed with aqueous liquid
dispensed to a user via the outlet 16. The carbonator 60
may further comprise a carbon dioxide vent/drain and/or
an air vent/drain designed to reduce pressure in a con-
tainer mechanically coupled with the outlet 16, and cor-
responding valves for controlling the vents or drains. The
carbonator 60 may further comprise means for prevent-
ing back pressure into upstream parts of the circuit 18.
Said means comprise for example a one-way valve be-
tween the UV and carbonator 60.
[0087] In an embodiment, the carbonator 60 is config-
ured to carbonate the aqueous liquid flowing in the dis-
pense line 28, before reaching the outlet 16. In another
embodiment, the carbonator 60 is configured to carbon-
ate an aqueous liquid stored in a container, after the
aqueous liquid has reached the outlet 16. To that end,
the carbonator 60 injects carbon dioxide in the dispense
line 28 such that the carbon dioxide reaches the outlet
16 then the container in which the aqueous liquid has
been collected.
[0088] The system 1 further comprises a user interface
54 allowing a user to interact with the system 1. In par-
ticular, the user interface is able to detect that the user
requests some of the aqueous liquid present in the sys-

tem 1.
[0089] The system 1 further comprises a controller 56
configured to receive data from the sensor 50 and from
the user interface 54. The controller 56 is further config-
ured to control the valve assembly (active valve 30) and
the pump 20. The controller 56 comprises or is coupled
to a memory able to store data, including data computed
by the controller 56 and data sensed by the sensing sys-
tem 50. In figure 1, communication lines between the
controller and the sensor 50, the pump 20, and valve 30
are represented by dashed lines.

3) Detailed description of the cartridge (first embod-
iment)

[0090] Functional features of the cartridge 40 have
been discussed above. Further features of an embodi-
ment of the cartridge 40 will now be detailed in relation
with figures 2-6.
[0091] The cartridge 40 extending along a longitudinal
axis X from a first end of the cartridge 40 to a second end
of the cartridge 40. The first end is a top of the cartridge
40 and the second end is a bottom of the cartridge 40.
The top is located above the bottom when the cartridge
40 is plugged in the system 1 while the system 1 is in a
functional position ready to be used by a user.
[0092] Two particular directions in the cartridge 40 will
be discussed hereinafter: a first direction parallel to the
longitudinal axis X and running from the top to the bottom,
and a second direction parallel longitudinal axis X and
running from the bottom to the top, opposite to the first
direction. Hereinafter the first direction will be referred to
as "downward direction" and the second direction will be
referred to as "upward direction".
[0093] The cartridge 40 comprises a casing 70 for stor-
ing various components of the cartridge 40, (including
the minerality modifying devices 12, 14 and purifiers 4,
6, 8). Furthermore, the casing 70 defines the first inlet
42, the first outlet 44, the second inlet 46 and the second
outlet 48.
[0094] The casing 70 comprises an outer part, the out-
er part comprising an outer casing 74 and outer cap 76.
[0095] The outer casing 74 delimits an outer cavity 79
for storing components of the cartridge 40 (which will be
detailed later) and further delimits an outer top opening
forming an access to the outer cavity 79 from outside the
outer casing 74.
[0096] The outer casing 74 comprises an outer base
wall 78 and an outer lateral wall 80 connected to the outer
base wall 78. The outer base wall 78 extends in a trans-
versal direction perpendicular to the longitudinal axis X.
The outer base wall 78 has a substantially circular cross
section. The outer lateral wall 80 extends in a longitudinal
direction parallel to the longitudinal axis X. The outer lat-
eral wall 80 extends about the longitudinal axis X. The
outer lateral wall 80 may be cylindrical. The outer base
wall 78 and the outer lateral wall 80 delimit together the
outer cavity 79. Further, the outer lateral wall 80 delimits
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the outer top opening. The top opening is opposite to the
outer base wall 78 relative to the outer cavity 79.
[0097] The outer cap 76 is configured to be coupled to
the outer casing 74 in order to cover the outer top opening
thereof. When the outer cap 76 is coupled to the outer
casing 74, the outer cavity 79 extends between the outer
base wall 78 and the outer cap 76.
[0098] The outer bottom wall 78 delimits the bottom of
the cartridge 40, and the outer cap 76 delimits the top of
the cartridge 40.
[0099] The first inlet 42, the first outlet 44, the second
inlet 46 and the second outlet 48 are four openings
formed in the outer cap 76.
[0100] Said four openings 42, 44, 46, 48 are coaxial
and centered on the longitudinal axis X
[0101] The first inlet 42 and the first outlet 44 are ar-
ranged such that an aqueous liquid enters in the cartridge
40 through the first inlet 42 by flowing in the downward
direction, then exits the cartridge through the first outlet
44 by flowing in the upward direction. Besides, the sec-
ond inlet 46 and the second outlet 48 are arranged such
that an aqueous liquid enters in the cartridge 40 through
the second inlet 46 by flowing in the downward direction,
then exits the cartridge through the second outlet 48 by
flowing in the upward direction.
[0102] One of said four openings 42, 44, 46, 48 is a
central opening, and the three other openings are annular
opening extending about the central opening. This ar-
rangement is advantageous, since the cartridge can be
more easily plugged in an external system (in particular
the system 1). In the embodiment shown in figures 2-6,
the central opening is the second inlet 46. The first inlet
42 is an annular opening extending about the second
inlet 46. The first outlet 44 is another annular opening
extending about the second inlet 42. The second outlet
48 is a further annular opening extending about the sec-
ond outlet 44.
[0103] The outer cap 76 further comprises at least one
O-ring seal 82 extending about at least one of the four
openings 42, 44, 46, 48. The embodiment shown in fig-
ures 2-6 comprises four O-ring seals 82, respectively ex-
tending about the four openings 42, 44, 46, 48.
[0104] The outer cap 76 forms a first connector con-
figured to be mechanically coupled to a second connector
of the system 1 (not shown). The first connector may be
a female connector and the second connector may be a
male connector. When the first connector and the second
connector are coupled, the first line and the second line
are fluidically connected to the other components of the
system 1. The O-rings ensure that the four openings are
fluidically separated at the junction formed by the first
connector and the second connector.
[0105] The casing 70 further comprises an inner part
stored in the outer cavity 79 (delimited by the outer casing
74). The inner part can be separated from the outer part
by removing the outer cap 76 then moving the inner part
out of the outer cavity 79 through the outer top opening.
Conversely, the inner part can be inserted in the outer

cavity 79 through the outer top opening.
[0106] The inner part comprises an inner casing 84
and an inner cap 86.
[0107] The inner casing 84 delimits an outer cavity 89
for storing components of the cartridge 40 (which will be
detailed later) and further delimits an inner top opening
forming an access to the inner cavity 89 from outside the
inner casing 84.
[0108] The inner casing 84 comprises an inner base
wall 88 and an inner lateral wall 90 connected to the inner
base wall 88. The inner base wall 88 extends in a trans-
versal direction perpendicular to the longitudinal axis X.
The inner base wall 88 has a substantially circular cross
section. The inner lateral wall 90 extends in a longitudinal
direction parallel to the longitudinal axis X. The inner lat-
eral wall 90 extends about the longitudinal axis X. The
inner lateral wall 90 is cylindrical. The inner base wall 88
and the inner lateral wall 90 delimit together the inner
cavity 89. Further, the lateral wall delimits the inner top
opening. The top opening is opposite to the inner base
wall 88 relative to the inner cavity 89.
[0109] The inner cap 86 is configured to be coupled to
the inner casing 84 in order to cover the inner top opening
thereof. When the inner cap 86 is coupled to the inner
casing 84, the inner cavity 89 extends between the inner
base wall 88 and the inner cap 86.
[0110] The inner casing 84 and the inner base wall 88
have an external diameter (measured in a transverse di-
rection perpendicular to the longitudinal axis X) which is
smaller than the internal diameter of the outer casing 74.
As a consequence, an annular gap is left between the
outer lateral wall 80 and the inner lateral wall 90.
[0111] Besides, the inner part has a height (measured
along the longitudinal axis X when the inner casing 84
and the inner base are coupled together) which is smaller
than the height of the outer cavity 79 (measured from the
outer base to the outer cap 76). As a consequence, the
inner part merely occupies a middle portion of the outer
cavity 79 and a gap is left between the outer cap 76 and
the inner cap 86 at the top of the outer cavity 79. We will
see in the following that a bottom portion of the outer
cavity 79 is occupied by other components of the car-
tridge 40.
[0112] The inner base wall 88 has an inner base open-
ing and the inner cap 86 delimited an inner cap 86 open-
ing. The inner base opening and the inner cap 86 opening
are coaxial. The inner base opening and the inner cap
86 are coaxial and centered on longitudinal axis X.
[0113] The inner cavity 89 delimited by the inner casing
84 is actually a first compartment 89 of the cartridge 40
storing components which are part of the first line of the
cartridge 40 described above in relation with figure 1.
[0114] Besides, the lower portion of the outer cavity
79, which extends between the outer base and the inner
part, is a second compartment of the cartridge 40 storing
components of the second line described above. By con-
vention, reference numeral 79 of the outer cavity will be
used hereinafter to designate the second compartment.
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[0115] The first compartment 89 and the second com-
partment 79 are separated from each other by the inner
base wall 88.
[0116] The cartridge 40 further comprises a first pipe
92. The first pipe 92 is part of the first line. The first pipe
92 is configured to convey a first aqueous liquid from the
first inlet 42 to the first compartment 89. More precisely,
the first pipe 92 is rectilinear in that it conveys the first
aqueous liquid in the downward direction.
[0117] From a structural perspective, the first pipe 92
extends in the downward direction from the outer cap 76
to the inner base wall 88. The first pipe 92 extends
through the inner cap 86 opening. The first pipe 92 further
crosses in the first compartment 89. The first pipe 92
extends about the longitudinal axis X. The first pipe 92
may be a tube (i.e. a pipe having a circular cross section).
The first pipe 92 has at least one outlet opening in the
first compartment 89. Therefor each outlet is closer to
the inner base wall 88 than to the inner cap 86. Any first
aqueous liquid coming from the first pipe 92 and entering
in the first compartment 89 is constrained to flow in the
first compartment 89 in the upward direction towards the
inner cap opening. The inner cap opening has a diameter
which is larger than the external diameter of first pipe 92,
such that an annular portion of the inner cap opening is
not occupied by the first pipe 92. This annular portion is
fluidically connected to the first outlet of the cartridge 40.
Thus, a first aqueous liquid flowing in the first compart-
ment 89 in the upward direction then exits the first com-
partment 89 by flowing through said annular portion of
the inner cap opening, before reaching the first outlet 44.
[0118] The cartridge 40 further comprises a second
pipe 94. The second pipe 94 is part of the second line.
The second pipe 94 is configured to convey a second
aqueous liquid from the second inlet 46 to the second
compartment 79.
[0119] From a structural perspective, the second pipe
94 extends in the downward direction from the outer cap
76 towards the outer base wall 78. The second pipe 94
extends through the inner part (through the inner cap 86
opening, through the inner cavity 89 and through the inner
base opening). The second pipe 94 may contact the outer
base wall 78. The second pipe 94 extends about the lon-
gitudinal axis X. The second pipe 94 may be a tube (a
pipe having a circular cross section). The second pipe
94 has at least one lateral outlet opening in the second
compartment 79. The or each lateral outlet is closer to
the outer base than to the inner cap 86. Any second aque-
ous liquid coming from the second pipe 94 and entering
in the second compartment 79 is constrained to flow in
the second compartment 79 in the upward direction. The
annular gap left between the outer casing 74 and the
inner casing 84 fluidically connects the second compart-
ment 79 to the second outlet of the cartridge 40. Thus, a
second aqueous liquid flowing in the second compart-
ment 79 in the upward direction then flows through said
annular gap, before reaching the second outlet 48.
[0120] The second pipe 94 has a length, measured

parallel to the longitudinal axis X, which is greater that
the length of the first pipe 92. The second pipe 94 has a
cross section which is smaller than the cross section of
the first pipe 92.
[0121] In fact, the second pipe 94 is an inner pipe, and
the first pipe 92 is an outer pipe extending about the inner
pipe. The first pipe 92 and the second pipe 94 are coaxial.
Arranging the first pipe 92 about the second pipe con-
tributes to make the cartridge 40 compact.
[0122] In the first compartment 89, the following com-
ponents are stacked in the upward direction, (from the
inner base to the inner cap 86):

• a first separator 96,
• the first purifier 4 (GAC),
• a second separator 98,
• the second purifier 6 (HMIX),
• a fleece 100,
• the third purifier 8 (MF).

[0123] This means that a first aqueous liquid flowing
in the first compartment 89 sequentially passes through
the components listed above, by order of presentation
(the first separator 96 first, the third purifier 8 last), as
shown in figure 5.
[0124] Said stacked components (especially the puri-
fiers 4, 6, 8) extend about the first pipe 92. This arrange-
ment allows a more uniform distribution in the first com-
partment of a first aqueous liquid supplied by the first
pipe 92.
[0125] The separators 96, 98 are perforated plates al-
lowing a good distribution of the water flowing inside the
compartment 89. The fleece 100 principally keeps the
bed in place and can handle bed expansion.
[0126] In the second compartment 79, the following
components are stacked in the upward direction, from
the outer base wall 78 to the inner base wall 88:

• a fourth separator 102,
• the demineralizer 12,
• a fleece 104,
• a fifth separator 106,
• the mineralizer 14 (which is a solid mineralizer),
• a sixth separator 108.

[0127] This means that a second aqueous liquid flow-
ing in the second compartment 79 sequentially passes
through the components listed above, by order of pres-
entation (the fourth separator 102 first, the sixth separator
108 last), as shown in figure 6.
[0128] Said stacked components (especially the min-
erality modifying devices 12, 14) extend about the second
pipe 94. This arrangement allows a more uniform distri-
bution in the second compartment of a second aqueous
liquid supplied by the first pipe 94.
[0129] The separators 102, 106 are perforated plates
allowing a good distribution of the water flowing inside
the second compartment 79. The fleece 100 principally
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keeps the bed in place and can handle bed expansion.
[0130] As explained before, in the cartridge 40, each
purifier 4, 6, 8 is arranged such that a first aqueous liquid
has to flow through the purifier in a direction (the upward
direction), and each minerality modifying device is ar-
ranged such that a second aqueous liquid flows through
the minerality modifying device in the very same direc-
tion. This arrangement is advantageous in that the car-
tridge 40 can be placed in a position preventing bubbles
to be trapped in the purifiers and in the demineralizer at
the same time.
[0131] As explained above, the outer part and the inner
part of the casing 70 can be separated from each other.
In other words, the first compartment 89 and the second
compartment 79 can be separated. This is advanta-
geous, because when the cartridge 40 is removed from
the system 1, it is possible to replace components stored
in only one of the two compartments 79, 89. This arrange-
ment is environmentally friendly, because it avoids hav-
ing to throw away a cartridge 40 wherein some compo-
nents still work.

4) Functioning modes of the circuit

[0132] A function performed by the circuit 18 is con-
trolling the circulation of an aqueous liquid from the tank
2 to the outlet 16.
[0133] The circuit 18 is configurable in different modes
implementing different interconnections between some
of the components listed above.

Idle mode

[0134] The circuit 18 is able to be set in an idle mode
wherein the aqueous liquid stagnates at least in the tank
2. The aqueous liquid is prevented by the circuit 18 to
reach the outlet 16.
[0135] The idle mode is obtained as follows: the active
valve 30 is closed and the pump 20 is turned off by the
controller 56.

Bypass mode

[0136] The circuit 18 is able to be set in a bypass mode
wherein the circuit forms a first path fluidically connecting
the tank 2 to the outlet 16 and bypassing the minerality
modifying devices, and wherein the circuit 18 circulates
the aqueous liquid in the first path such that the aqueous
liquid is not processed by any minerality modifying device
of the system 1 before reaching the outlet 16 (and exiting
the system 1). The first path is shown in figure 7 by a
bold line.
[0137] The bypass mode is obtained as follows: the
active valve 30 is closed and the pump 20 is turned on
by the controller 56.
[0138] The first path is actually formed by the input line
22, the bypass line 26 and the dispense line 28. Thus,
the first line of the cartridge 40 is included in the first path.

[0139] When set in the bypass mode, the circuit 18
circulates some of the aqueous liquid stored in the tank
2 to the outlet 16 at a first flowrate. The aqueous liquid
flows in the input line 22, then in the bypass line 26, then
in the dispense line 28. The check valve 32 opens be-
cause of the pressure applied thereon by the aqueous
liquid. This is due to the fact that the minerality modifying
line 24 is closed by the active valve 30. The first flowrate
is constant in the first path.
[0140] While the circuit 18 is in the bypass mode, the
aqueous liquid flows through the following components,
in that order before reaching the outlet 16: the first line
of the cartridge (the first inlet 42, the first purifier 4, the
second purifier 6, the third purifier 8, the first outlet 44),
the fourth purifier 10, and the carbonator 60. The aqueous
liquid bypasses the second line of the cartridge (the min-
erality modifying devices 12, 14); therefore, the minerality
of the aqueous liquid is not substantially modified by the
system 1.
[0141] The aqueous liquid passes through the first line
of the cartridge as follows. The aqueous liquid enters the
cartridge by the first inlet 42, then flows in the first pipe
92 in the downward direction, then reaches the first com-
partment 89. Then, the aqueous flows in the first com-
partment 89 in the upward direction. The aqueous liquid
is treated by the first purifier 4, then by the second purifier
6, then by the third purifier 8. Then, the aqueous liquid
flows through the annular gap left between the inner cas-
ing 84 and the outer casing 74, then reaches the first
outlet 44 of the cartridge, as shown in figure 5.

Processing mode

[0142] The circuit 18 is able to be set in a processing
mode wherein the circuit forms a second path fluidically
connecting the tank 2 to the outlet 16 and passing through
the minerality modifying devices 12, 14, and wherein the
circuit 18 circulates the aqueous liquid in the second path
such that the aqueous liquid is processed by the miner-
ality modifying devices 12, 14 before reaching the outlet
16.
[0143] The second path is shown in figure 8 by a bold
line.
[0144] The processing mode is obtained as follows the
active valve 30 is open and the pump 20 is turned on by
the controller 56.
[0145] The second path closed loop is actually formed
by the input line 22, the minerality modifying line 24 and
the dispense line 28.
[0146] When the circuit 18 is set in the processing
mode, some of the aqueous liquid stored in the tank 2
flows through the input line 22, then through the minerality
processing line 24, then through the dispense line 28 at
a second flowrate. Since the active valve 30 is open, the
aqueous liquid is free to flow in the bypass line. A pres-
sure applied by the aqueous liquid coming from the tank
2 on the check valve 32 is low, thus the check valve 32
remains closed. The second flowrate is constant in the
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second path because the bypass line 26 remains closed
by the check valve 32.
[0147] When the circuit 18 is set in the processing
mode, the aqueous liquid flows through the following
components, in that order before reaching the outlet 16:
the second line of the cartridge 40, the junction section
27, the first line of the cartridge 40 (the first purifier 4, the
second purifier 6, the third purifier 8), the fourth purifier
10, and the carbonator 60. When the aqueous liquid
passes through the minerality modifying devices 12, 14,
the minerality of the aqueous liquid is substantially mod-
ified. In particular, the conductivity of the aqueous liquid
is substantially modified. The amount of minerals of the
aqueous liquid flowing in the second path is decreased
by the demineralizer 12, then increased by the mineral-
izer 14.
[0148] The aqueous liquid passes through the first line
of the cartridge 40 like in the bypass mode.
[0149] Besides, the aqueous liquid passes through the
second line of the cartridge 40 as follows. The aqueous
liquid passes through the second inlet 46, then flows in
the second pipe 94 in the downward direction, then reach-
es the second compartment 79. Then, the aqueous flows
in the second compartment 79 in the upward direction.
The aqueous liquid is treated by the demineralizer 12,
then treated by the mineralizer 14. Then, the aqueous
liquid flows through the annular portion of the inner cap
86 opening left by the second pipe 94, then reaches the
second outlet 48 of the cartridge 40.

5) Methods performed by the "single pass" system

Rinsing method

[0150] Referring to figure 9, a rinsing method M1 per-
formed by the system 1 comprises the following steps.
[0151] It is supposed that the tank 2 has been filled
with a volume of aqueous liquid, for example 2 L of tap
water. Besides, a container such as a decanter has been
placed by a user at the outlet 16 (as shown in figure 1).
[0152] In a step S2, the controller 56 detects that the
system 1 has to be rinsed. For that purpose, the controller
56 may detect at least one of the following events: the
system 1 has been powered on, a new cartridge 40 has
been installed in the system 1, the tank 2 has been re-
moved then placed back in the system 1, and/or a user
has requested a rinsing by means of the user interface.
[0153] In a step S4, the controller 56 sets the circuit 18
in the bypass mode by sending appropriate commands
to the pump 20 and to the valve assembly (active valve
30). The controller 56 causes the pump 20 to circulate in
the first path (shown in figure 7) a small volume of the
aqueous liquid stored in the tank 2, for instance 0.1 L.
[0154] While the circuit 18 is in the bypass mode, the
sensing system 50 senses a first conductivity χfeed of the
aqueous liquid flowing in the first path (step S6). The first
conductivity is therefore the conductivity of the aqueous
liquid as not processed by any of the minerality modifying

devices 12, 14 of the system 1. The sensor 50 sends the
first conductivity to the controller 56.
[0155] In a step S8, the controller 56 determines a tar-
get conductivity χtarget.
[0156] In an embodiment, the controller 56 computes
the target conductivity χtarget at step S8 from the first con-
ductivity χfeed. For example, the target conductivity may
be computed as the first conductivity χfeed multiplied by
a predefined coefficient lower than 1. For example, when
this predefined coefficient is 0.5, the target conductivity
χtarget is 50% of the first conductivity χfeed. In another
embodiment, the target conductivity χtarget is known in
advance and stored in a memory of the system 1. In this
case the controller 56 merely loads the target conductivity
χtarget from the memory.
[0157] In a step S10, the controller 56 sets the circuit
18 in the processing mode by sending appropriate com-
mands to the pump 20 and to the valve assembly. The
controller 56 causes the pump 20 to circulate in the sec-
ond path another volume of the aqueous liquid stored in
the tank 2. This volume of aqueous liquid is adapted to
ensure that the minerality modifying devices 12, 14 are
flushed.
[0158] While the circuit 18 is in the processing mode,
the sensing system 50 senses a second conductivity
χoutlet of the aqueous liquid flowing in second first path
(step S12). The second conductivity χoutlet is the
conductivity of the aqueous liquid as processed by the
minerality modifying devices 12, 14 of the system 1. The
sensor 50 sends the second conductivity to the controller
56.
[0159] During step S12, the sensing system 50 may
actually sense a sequence of conductivity values of the
aqueous liquid flowing in the second path, and select a
value of the sequence as the second conductivity value
only if said value is close enough to a preceding value
or to a next value of the sequence. In other words, the
sensing system 50 waits for the conductivity of the aque-
ous liquid flowing in the second path to become stable.
The sensor 50 sends the second conductivity to the con-
troller 56.
[0160] In a step S14, the controller 56 compares the
first conductivity and the second conductivity. If a gap
between the first conductivity and the second conductiv-
ity is below a predefined threshold S, then the controller
56 raises an alarm. In fact, this situation reveals that the
minerality modifying devices 12, 14 are not working prop-
erly. The alarm may be sent to the user interface, such
that the user is notified. The user may be invited to replace
the cartridge 40 installed in the system 1 by a brand new
one, by means of an appropriate message displayed by
the user interface.

Dispensing methods performed by the "single pass" 
system

[0161] Now turning to figure 10, a method M2 of dis-
pensing an aqueous liquid to a user according to a first
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embodiment comprises the following steps performed by
system 1.
[0162] It is supposed that the tank 2 has been filled
with a volume of aqueous liquid, for example 2 L of tap
water. Besides, a container such as a decanter has been
placed by a user downstream the outlet 16 (as shown in
figure 1).
[0163] In a step S22, the controller 56 detects that a
predefined volume of the aqueous liquid stored in the
tank has to be dispensed to a user. In practice, the con-
troller 56 may detect that a user has requested this by
means of the user interface 54. The predefined volume
may be selected by the user or set by the controller 56.
[0164] In a step S24, the controller 56 sets the circuit
18 in the bypass mode by sending appropriate com-
mands to the pump 20 and to the valve assembly (active
valve 30). Step S24 is similar to step S4. A small amount
of the aqueous liquid stored in the tank 2 flows in the first
path, reaches the outlet 16 and is received by the con-
tainer. This aqueous liquid has not been processed by
any of the minerality modifying devices 12, 14 since it
does not come from the minerality modifying line 24.
[0165] While the circuit 18 is in the bypass mode, the
sensing system 50 senses the first conductivity χfeed of
the aqueous liquid flowing in the first path (step S26).
Step S26 is similar to step S6. The conductivity value
sensed at step S26 is saved in the memory of the con-
troller 56 in replacement of any prior value for χfeed (in
particular any value obtained at step S6).
[0166] In a step S28, the controller 56 computes a by-
pass ratio b from the first conductivity χfeed and the sec-
ond conductivity χoutlet which are stored in the memory
thereof. The bypass ratio b is computed by the controller
56 as follows: 

[0167] The bypass ratio b is saved in the memory of
the controller 56.
[0168] In a step S30, the controller 56 sets the circuit
18 in the processing mode by sending appropriate com-
mands to the pump 20 and to the valve assembly. Step
S30 is similar to step S10.
[0169] While the circuit 18 is in the processing mode,
the sensing system 50 senses a second conductivity
χoutlet of the aqueous liquid flowing in second path (step
S32). The second conductivity χoutlet is the conductivity
of the aqueous liquid as processed by the minerality
modifying devices 12, 14 of the system 1. The sensing
system 50 sends the second conductivity to the controller
56, and replaces any prior value of χoutlet in the memory
of the controller 56. In other words, the conductivity χoutlet
in the memory is updated with the value sensed at step
S32.
[0170] Then, at step S34, the controller 56 may cause
the circuit 18 to alternate between the bypass mode and

the processing mode until the predefined volume of aque-
ous liquid reaches the outlet and is received in the con-
tainer. The controller 56 takes into account the volumes
of aqueous liquid already delivered at steps S22 and S30.
Once this volume has been delivered, the controller 56
sets the circuit 18 in the idle mode.
[0171] The predefined volume reaching the outlet 16
during steps S22, S30 and S34 consists of:

• a first volume of aqueous liquid which flowed in the
first path (while the circuit was in the bypass mode).
This first volume was not processed by any of the
minerality modifying devices 12, 14.

• a second volume of aqueous liquid which flowed in
the second path (while the circuit was in the process-
ing mode). This second volume was processed by
the minerality modifying devices 12, 14.

[0172] It is to be noted that the controller 56 causes
the circuit 18 to alternate between the bypass mode and
the processing mode such that the predefined volume of
the aqueous liquid which is delivered and received in the
contained has an average conductivity corresponding to
the target conductivity.
[0173] To fulfil this condition, the controller 56 ensures
that the first volume is proportional to b (the first volume
includes the volume delivered at step S22), and that the
second volume is proportional to 1-b (the second volume
includes the volume delivered at step S30).
[0174] In a variant, the controller 56 computes the fol-
lowing durations before step S34:

• a first duration during which the circuit is to be kept
in the bypass mode, so as to deliver the first volume;
and

• a second duration during which the circuit is to be
kept in the processing mode, so as to deliver the
second volume.

[0175] The first duration and the second duration may
be computed by the controller 56 from the following data:
the bypass ratio b, the first flowrate (flowrate of the aque-
ous liquid flowing in the first path while the circuit is in
the bypass mode) and the second flowrate (flowrate of
the aqueous liquid flowing in the second path while the
circuit is set in the processing mode). When the first flow-
rate and the second flowrate are equal, the first duration
is proportional to b, and the second duration is propor-
tional to 1-b.
[0176] It is to be noted that the circuit spends time in
the bypass mode at step S22, and spends time in the
processing mode at step S30.
[0177] Thus, at step S34, the controller 56 maintains
the circuit in the bypass for a duration equal to the first
duration minus the duration spent in the bypass mode at
step S22, and maintains the circuit 18 in the processing
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mode for a duration equal to the second duration minus
the duration spent in the processing mode at step S30.
[0178] The condition above-mentioned (i.e. the aver-
age conductivity of the delivered predefined volume of
aqueous liquid should correspond to the target conduc-
tivity) can be fulfilled differently in other variants of meth-
od M2. Rather than computing durations in advance, the
controller 56 may sense the first volume and the second
volume using a sensor included in the system 1, for ex-
ample a flowrate sensor. In a variant, the controller 56
keeps the circuit in the bypass mode until it is sensed
that the volume of the first volume has reached the outlet
16, and keeps the circuit in the processing mode until it
is sensed that the volume of the second volume has
reached the outlet 16.
[0179] In method M2, the first volume is divided into N
first sub-volumes and the second volume is divided into
M second sub-volumes, the N first sub-volumes and the
M second sub-volumes being delivered by the circuit al-
ternately during distinct time intervals. M or N is at least
equal to 2, and M and N are equal or differ by one. To
implement this strategy, the controller 56 switches the
circuit 18 multiple times between the bypass mode and
the processing mode. As a matter of fact, method M2 as
shown in figure 10 uses this strategy, since method M2
comprises not only step S34 but also steps S22 and S24.
This strategy is illustrated in figure 11a showing an ex-
ample wherein N=6 and M=5. In figure 11a, the first vol-
ume (aqueous liquid not processed by any minerality
modifying device of the system 1) is represented by six
layers colored in light gray. This illustrates that N first
sub-volumes are delivered by the circuit during N first
time intervals (N=6). The second volume (aqueous liquid
processed by the minerality modifying devices of the sys-
tem 1) is represented by five layers colored in dark gray.
This illustrates that M second sub-volumes are delivered
by the circuit during M second time intervals interleaved
with the first time intervals (M=5).
[0180] In summary, the circuit 18 is selectively set by
the controller 56 in the processing mode and in the by-
pass mode multiple times on the basis of the first con-
ductivity, the second conductivity and a target conduc-
tivity during method M2, such that the predefined volume
of the aqueous liquid stored in the tank reaches the outlet
16, and such that the predefined volume has an average
conductivity corresponding to the target conductivity.
[0181] The controller 56 preferably alternates between
said modes using a frequency adapted to ensure that a
previous volume is flushed, thereby allowing the conduc-
tivity to be sensed to be stable.
[0182] The method M2 further comprises a step S36
wherein the controller compares the computed bypass
ratio b with a predefined threshold Bmin. If the bypass
ratio b is below the predefined threshold Bmin, then the
controller may raise an alarm (step S38). Of course, steps
S36, S38 may be performed right after the computation
of the bypass ratio at step S28.
[0183] The method M2 is particularly advantageous in

that it ensures that the aqueous liquid dispensed to the
user has a desired taste (reflected by the target conduc-
tivity) during the entire lifetime of the minerality modifying
devices 12, 14, especially the demineralizer 12. For ex-
ample, a resin used by the demineralizer 12 can get ex-
hausted, causing the second conductivity to vary over
time.
[0184] In a method according to a second embodiment,
the controller 56 causes the first volume to be delivered
by the circuit 18 during a first continuous time period hav-
ing the first duration, and the second volume to be deliv-
ered by the circuit 18 during a second continuous time
period having the second duration (M=1, N=1). In this
embodiment, the controller 56 changes the mode of the
circuit only once. To implement this strategy, step S34
may not be performed. This strategy is illustrated in fig-
ure 11b. In figure 11b, the first volume (aqueous liquid
not processed by any minerality modifying device of the
system 1) and the second volume (aqueous liquid proc-
essed by the minerality modifying devices of the system
1) are represented by two different layers in the container,
with the second volume above the first part.
[0185] In this second embodiment, the circuit 18 is se-
lectively set by the controller 56 once in the processing
mode and once in the bypass mode on the basis of the
first conductivity, the second conductivity and a target
conductivity, such that the predefined volume of the
aqueous liquid stored in the tank reaches the outlet 16,
and such that the predefined volume has an average
conductivity corresponding to the target conductivity.
[0186] The methods M1, M2 described above are not
limited to embodiments wherein conductivities are
sensed by the sensing system 50. Said methods can be
generalized to any of the physical properties discussed
above related to the amount of minerals in the aqueous
liquid.

7) "Looping" system

[0187] A system 1’ according to a second embodiment
is shown in figure 12. The system 1’ has numerous com-
ponents in common with system 1 (designated by the
same reference numerals), including components 2, 4,
6, 8, 10, 12, 14, 16, 20, 50, 54, 56, 60.
[0188] The system 1 further comprises a circuit 18’ flu-
idically interconnecting 2, 4, 6, 8, 10, 12, 14, 16, 20, 50,
60.

Minerality modifying devices

[0189] Like in system 1, the mineralizer 14 can either
be a solid mineralizer or a liquid mineralizer.
[0190] In the following, it is detailed an embodiment in
which the mineralizer 14 is of liquid type, provided that
this liquid mineralizer can be replaced by a solid miner-
alizer.
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Circuit

[0191] The circuit 18’ differs from the circuit 18 by its
working modes and the way it interconnects the compo-
nents.
[0192] The circuit 18’ comprises pipes defining a main
line 22’. The main line 22’ includes the tank 2, the first
purifier 4, the second purifier 6, the third purifier 8, the
mineralizer 14, the fourth purifier 10 arranged in series,
in that order. Fewer purifiers may be included in the main
line 22, and their order may be different. Purifiers 4 and
6 can also be mixed. In addition, the pump 20 is included
in the main line 22, for example between the tank 2 and
the first purifier 4 as shown in figure 1.
[0193] The circuit 18’ further defines two return lines
24’, 26’. The return lines 24’, 26’ include a minerality mod-
ifying line 24’ and a bypass line 26’. The tank 2 is arranged
in output of each of the two return lines 24’, 26’. The
minerality modifying line 24’ includes the demineralizer
12.
[0194] The circuit 18’ further defines a dispense line
28’. The dispense line 28’ includes the carbonator 60 and
the outlet 16 of the system 1.
[0195] The circuit 18’ further comprises a dispense
valve 30’ between the main line 22’ and the dispense line
28’. The dispense valve 30’ is configurable into an open
position wherein the main line 22’ and the dispense line
28’ are fluidically connected by the dispense valve 30’,
thereby allowing an aqueous liquid flowing in the main
line 22’ to reach the outlet 16. The dispense valve 30’ is
also configurable into a closed position which fluidically
isolates the dispense line 28’ from the main line 22, there-
by preventing an aqueous liquid flowing in the main line
22’ from reaching the outlet 16. The dispense valve 30’
may for instance be a solenoid valve.
[0196] The circuit 18’ further comprises a valve assem-
bly 31’ for selectively redirecting an aqueous liquid flow-
ing in the main line 22’ to only one of the two return lines
26, 28 at a time.
[0197] More precisely, the valve assembly 31’ is con-
figurable into a first position wherein the valve assembly
31’ fluidically connects the main line 22’ to the minerality
modifying line 24’, thereby redirects the aqueous liquid
in the minerality modifying line 24’. In the first position,
the valve assembly 31’ further disconnects the bypass
line 26’ and the output line 28’ from the main line 22’. As
a consequence, 100% of the aqueous liquid coming from
the main line 22’ and reaching the valve assembly 31’ is
redirected in the minerality modifying line 24’ whenever
the valve assembly 31’ is set in the first position.
[0198] Furthermore, the valve assembly 31’ is config-
urable into a second position wherein the valve assembly
31’ fluidically connects the main line 22’ to the bypass
line 26’ and disconnects the minerality modifying line 24’
and the output line 28’ from the main line 22’. As a con-
sequence, 100% of the aqueous liquid coming from the
main line 22’ and reaching the valve assembly 31’ is re-
directed in the bypass line 26’ whenever the valve as-

sembly 31’ is set in the second position.
[0199] The valve assembly 31’ is configurable into a
third position wherein the valve assembly 31’ prevents
an aqueous liquid contained in the main line 22’ from
reaching the return lines 24’, 26’.
[0200] The valve assembly 31’ may comprise two
valves 34’, 36’: a first valve 34’ controlling access to the
mineral modifying line 24’, and a second valve 36’ con-
trolling access to the bypass line 26’. Each valve may be
for instance a solenoid valve. The first position, the sec-
ond position and the third position of the valve assembly
31’ can be obtained by opening or closing the two valves
appropriately.
[0201] The circuit 18’ may further comprise a vent or
a drain configured to reduce a pressure in the main line
22’, and a pressure relief valve controlling said pressure
reduction.
[0202] The system 1’ further comprises a cartridge 40’
constituting a removable part which can be removed from
the system 1 and replaced by another cartridge in the
system 1. The cartridge 40’ comprises at least one purifier
of the system 1 and at least one minerality modifying
device.
[0203] Like the cartridge 40 of system 1, the cartridge
40’ comprises a first line comprising: a first inlet 42’ for
inputting a first aqueous liquid into the cartridge 40’, a
purifier configured to purify the first aqueous liquid with-
out substantially modifying an amount of minerals in the
first aqueous liquid, a first outlet 44’ for outputting the first
aqueous liquid outside the cartridge after the first aque-
ous liquid has been purified by the purifier.
[0204] In fact, the first line comprises purifiers 4, 6, 8,
and the mineralizer 14. The first line does not comprise
the fourth purifier 10. The first outlet 48 is arranged down-
stream the third purifier 8 and upstream the fourth purifier
10. In other embodiments, the first line could comprise
fewer purifiers (two or one among purifiers 4, 6, 8). Fur-
thermore, the mineralizer 14 could be located outside the
cartridge 40’, thus not be present in cartridge 40’.
[0205] The cartridge 40’ further comprises a second
line separated from the first line. This means that there
is no fluidic connection between the first line and the sec-
ond line within the cartridge 40’ (however, we will see
later that such fluidic connection may exist outside the
cartridge in the system 1’).
[0206] The second line comprises: a second inlet 46’
for inputting a second aqueous liquid into the cartridge
40, a minerality modifying device configured to substan-
tially modify an amount of minerals in the second aque-
ous liquid, and a second outlet 48’ for outputting the sec-
ond aqueous liquid outside the cartridge after the second
aqueous liquid has been treated by the minerality mod-
ifying device.
[0207] More precisely, the second line of the cartridge
40’ includes the demineralizer 12.
[0208] When the cartridge is placed in the system 1’,
the first line forms a portion of the main line 22’, while the
second line forms a portion of the minerality modifying

27 28 



EP 4 303 194 A1

17

5

10

15

20

25

30

35

40

45

50

55

line 28’. The first inlet 42’ is arranged downstream the
pump 20. The second inlet 46’ is arranged downstream
the valve assembly 31’ and upstream the demineralizer
12. The second outlet is arranged upstream the tank 2
and downstream the mineralizer 14.

Other components

[0209] In the system 1’, the sensing system 50 is ar-
ranged in the main line, between the tank 2 and the first
purifier 4. The temperature sensor 58 is arranged as well
in the main line 22.
[0210] The controller 56 configured to receive data
from the sensor 50 and from the user interface 54. The
controller 56 is further configured to control the valve as-
sembly 31’, the dispense valve, the pump 20 and the
actuator of mineralizer 14, if said mineralizer is of the
liquid type described above. The controller 56 comprises
or is coupled to a memory able to store data, including
data computed by the controller 56 and data sensed by
the sensing system 50. In figure 1, communication lines
between the controller and the sensor 50, the pump 20,
and valves 30’, 31’ are represented by dashed lines.

8) Detailed description of the cartridge (second em-
bodiment)

[0211] Functional features of the cartridge 40’ have
been discussed above. Further features of an embodi-
ment of the cartridge 40’ will now be detailed in relation
with figures 13-16.
[0212] The cartridge 40’ extending along a longitudinal
axis X’ from a first end of the cartridge to a second end
of the cartridge. The first end is a top of the cartridge and
the second end is a bottom of the cartridge. The top is
located above the bottom when the cartridge 40’ is
plugged in the system 1’ while the system 1 is in a func-
tional position ready to be used by a user.
[0213] Two particular directions in the cartridge 40’ will
be discussed hereinafter: a first direction parallel to the
longitudinal axis X’ and running from the top to the bot-
tom, and a second direction parallel longitudinal axis X’
and running from the bottom to the top, opposite to the
first direction. Hereinafter the first direction will be re-
ferred to as "downward direction" and the second direc-
tion will be referred to as "upward direction".
[0214] The cartridge 40’ comprises a casing 70’ for
storing various components of the cartridge, (including
the minerality modifying devices 12, 14 and purifiers 4,
6, 8). Furthermore, the casing 70’ defines the first inlet
42’, the first outlet 44’, the second inlet 46’ and the second
outlet 48’.
[0215] The casing 70’ comprise different parts, which
are releasably coupled to each other and which can
therefore be separated from each other.
[0216] The casing 70 comprises a first part 74’ (or first
casing 74’) delimiting a first compartment 79’ for storing
components of the cartridge 40’ (which will be detailed

later). The first casing 74’ has a first top opening forming
an access to the first compartment 79’ from outside the
first casing 74’.
[0217] The first casing 74’ comprises a first base wall
78’ and a first lateral wall 80’ connected to the first base
wall 78’. The first base wall 78’ extends in a transversal
direction perpendicular to the longitudinal axis X’. The
first base wall 78’ has a substantially circular cross sec-
tion. The first lateral wall 80’ extends in a longitudinal
direction parallel to the longitudinal axis X. The first lateral
wall 80’ extends about the longitudinal axis X’. The first
lateral wall 80’ may be cylindrical. The first base wall 78’
and the first lateral wall 80’ delimit together the first com-
partment 79’. Further, the first lateral wall 80’ delimits the
first top opening. The first top opening is opposite to the
first base wall 78’ relative to the first compartment 79’.
[0218] The casing 70’ further comprises a second part
84’ (or second casing 84’) delimiting a second compart-
ment 89’. The second casing 84’ has a second top open-
ing forming an access to the second compartment from
outside the second casing 84’.
[0219] The second casing 84’ comprises a second
base wall 88’ and a second lateral wall 90’ connected to
the second base wall 88’. The second base wall 88’ ex-
tends in a transversal direction perpendicular to the lon-
gitudinal axis X’. The second base wall 88’ has a sub-
stantially circular cross section. The second lateral wall
90’ extends in a longitudinal direction parallel to the lon-
gitudinal axis X’. The second lateral wall 90’ extends
about the longitudinal axis X’. The second lateral wall 90’
is cylindrical. The second base wall 88’ and the second
lateral wall 90’ delimit together the second compartment
89’. Further, the lateral wall delimits the second top open-
ing. The second top opening is opposite to the second
base wall 88’ relative to the second compartment 89’.
[0220] The second casing 84’ is configured to be cou-
pled to the first casing 74’, such that the first base wall
78’ covers the second top opening. When the first casing
74’ and the second casing 84’ are coupled together, the
second compartment 89’ extends between the second
base wall 88’ and the first base wall 78’.
[0221] Two threads can be used as means for coupling
the second casing 84’ to the first casing 74’. For instance,
the first casing 74’ comprises a first thread extending on
the first lateral wall 80’, and the second casing 84’ com-
prises a second thread extending on the second lateral
wall 90’. The threads are engaged with each other, there-
by coupling the second casing 84’ with the first casing
74’. Both casings 74’ et 76’ can be separated by rotating
one of the two casings relative to the other casing about
axis X’, thereby disengaging the two threads. Alternate
or additional coupling means may be used for releasably
coupling casing 74’ and 84’.
[0222] The first compartment 89’ and the second com-
partment 79’ are separated from each other by the first
base wall 78’.
[0223] The second casing 84’ includes the second inlet
46’ and the second outlet 48’. More precisely, the second
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inlet 46’ and the second outlet 48’ are formed in two pro-
trusions extending from the second lateral wall. The sec-
ond inlet 46’ and the second outlet 48’ are arranged so
as to be parallel, such that an aqueous liquid enters in
the cartridge 40’ through the second inlet by flowing in a
first transversal direction, then exits the cartridge through
the second outlet 48’ by flowing in a second transversal
direction opposite to the first transversal direction (both
transversal directions being perpendicular to the longitu-
dinal axis X). This arrangement makes the connection of
the cartridge to the system easier.
[0224] The casing 70 further comprises a third part 71’
(or third casing 71 ’).
[0225] The third casing 71’ comprises a third base wall
73’. As shown in figure 14, the third base wall 73’ includes
a central opening centered on longitudinal axis X, and at
least one further opening with may be off-center with re-
spect to the longitudinal access X or annular.
[0226] The third casing 71’ is configured to be coupled
to the first casing 74’ in order to cover the first top opening
thereof. When the outer cap 76’ is coupled to the first
casing 74’, the first compartment 79’ extends between
the first base wall 78’ and the third casing 71’.
[0227] Two threads can be used as means for coupling
the third casing 71’ to the first casing 74’. For instance,
the first casing 74’ comprises a third thread extending on
the first lateral wall 80’, and the third casing 71’ comprises
a fourth thread extending on a lateral wall thereof. The
threads are engaged with each other, thereby coupling
the third casing 71’ with the first casing 74’. Both casings
74’ et 71’ can be separated by rotating one of the two
casings relative to the other casing about axis X’, thereby
disengaging the two threads. Alternate or additional cou-
pling means may be used for releasably coupling casing
74’ and 71’.
[0228] The third casing 71’ includes the first inlet 42’
and the first outlet 44’. More precisely, the first inlet 42’
and the second outlet 44’ are formed in a lateral wall of
the third part 71’. The first inlet 42’ and the first outlet 44’
are oriented parallel, such that an aqueous liquid enters
in the cartridge 40’ through the first inlet 42’ by flowing in
the first transversal direction already discussed above,
then exits the cartridge through the second outlet 44’ by
flowing in the second transversal direction opposite to
the first transversal direction already discussed above.
[0229] Besides, the third part 71’ comprise a first pas-
sageway which fluidically connects the central opening
to the first inlet 42’, and a second passageway which
fluidically connects the at least one further opening to the
first outlet 44’. Both passageways are part of the first line.
[0230] The third casing 71’ comprises a mixing cham-
ber 75’. The mixing chamber 75’ is part of the first line
as well. the mixing chamber 75’ is actually arranged
downstream the first compartment 79’ and upstream the
first outlet 44’. In other words, any aqueous liquid flowing
in the first compartment 79’ then flows through the mixing
chamber 75’ before reaching the first outlet 44’.
[0231] The third casing 71’ comprises two connectors

able to be coupled to two further connectors of the system
1’. As shown in figure 13, the two connectors of the third
casing are female connectors. One of said connectors
comprising a groove extending about the first inlet 42’
and the other connector comprises a groove extending
about the first outlet 44’.
[0232] The third casing 71’ further includes the miner-
alizer 14, which is of the liquid type. As already explained
and shown in figures 16-17, the liquid mineralizer 14 com-
prises a cylinder 77’ (or barrel) storing a liquid mineral
concentrate C to be mixed with an aqueous liquid flowing
in the second line of the cartridge 40’. The cylinder 77’
has a nozzle 81’ opening in the mixing chamber 75’.
[0233] The third casing 71’ delimits an access to the
cylinder 77’ from outside the cartridge 40’. Furthermore,
the mineralizer 14 comprises a gasket 83’ arranged in
the cylinder 77’, and mobile in translation relative to the
cylinder 77’. The liquid mineral concentrate C is stored
in a portion of the cylinder 77’ extending between the
gasket 83’ and the nozzle 81’. The gasket seals the cyl-
inder 77’, thereby preventing the liquid concentrate to
exit the cylinder.
[0234] The liquid mineral can be expelled by the nozzle
81’ by moving the gasket 83’ in translation relative to the
cylinder towards the nozzle 81’. In order to move the gas-
ket 83’ in translation relative to the cylinder, a plunger of
can be inserted in the cylinder by the access above men-
tioned and press on the gasket 83’. As long as the gasket
83’ remains stationary with respect to the cylinder 77’,
the liquid concentrate C stored in the cylinder 77’ does
to pass through the nozzle 81’. Thus, said liquid concen-
trate C cannot be mixed with any aqueous liquid present
in the mixing chamber 75’. The gasket 83’ is configured
to remain stationary if no pressure is applied thereon.
[0235] It is to be noted that the cartridge 40’ does not
include the plunger or the actuator for moving the plunger.
The plunger and the actuator are further parts of the sys-
tem 1’. This makes the cartridge 40’ cheaper.
[0236] The cartridge 40’ further comprises a first pipe
92’. The first pipe 92’ is part of the first line. The first pipe
92’ is configured to convey a first aqueous liquid from the
central opening of the third part 71’ to the first compart-
ment 79’. More precisely, the first pipe 92’ is rectilinear
in that it conveys the first aqueous liquid in the downward
direction.
[0237] From a structural perspective, the first pipe 92’
extends in the first compartment 79’ from the third base
wall 73’ to the first base wall 78’. The first pipe 92’ extends
about the longitudinal axis X’. The first pipe 92’ may be
a tube (i.e. a pipe having a circular cross section). The
first pipe 92’ has at least one lateral outlet opening in the
first compartment 89’. The or each lateral outlet is closer
to the first base wall 78’ than to the third base wall 73’.
Any first aqueous liquid coming from the first pipe 92’ and
entering in the first compartment 79’ is constrained to
flow in the first compartment 79’ in the upward direction
towards the mixing chamber 75’.
[0238] The cartridge 40’ further comprises a second
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pipe 94’. The second pipe 94’ is part of the second line.
The second pipe 94’ is configured to convey a second
aqueous liquid from the second compartment 89’ towards
the second outlet 48’.
[0239] From a structural perspective, the second pipe
94’ extends in the second compartment between the first
base wall 78’ and the second base wall 88’. The second
pipe 94’ may contact the first base wall 78’. The second
pipe 94’ extends about the longitudinal axis X’.
[0240] The second pipe 94’ may be a tube (a pipe hav-
ing a circular cross section). The second pipe 94’ has at
least one lateral inlet opening in the second compartment
89’. The or each lateral inlet is closer to the first base wall
78 than to the second base wall 88. Any second aqueous
liquid coming from the second inlet 46 is constrained to
flow in the second compartment 89’ in the upward direc-
tion second pipe 94’, then to enter in the second pipe 94’,
then to flow in the second pipe 94’ in the downward di-
rection before reaching the second outlet 48’.
[0241] The first pipe 92’ and the second pipe 94’ are
coaxial. The pipes 92’ and 94’ are separated by the first
base wall 78’.
[0242] The first compartment 79’ of the cartridge 40’
stores the same components as the first compartment
89 of the cartridge 40 described above. In the first com-
partment 79’ of the cartridge 40’, the following compo-
nents are stacked in the upward direction (from the first
base wall 78’ to the third base wall 73’):

• the first separator 96,
• the first purifier 4 (GAC),
• the second separator 98,
• the second purifier 6 (HMIX),
• a fleece 100,
• the third purifier 8 (MF).

[0243] This means that a first aqueous liquid flowing
in the first compartment 79’ sequentially passes through
the components listed above, by order of presentation
(the first separator first, the third purifier 8 last), as shown
in figure 18’.
[0244] Said stacked components (especially the puri-
fiers 4, 6, 8) extend about the first pipe 92’. This arrange-
ment allows a more uniform distribution in the first com-
partment of a first aqueous liquid supplied by the first
pipe 92’.
[0245] The second compartment 89’ of the cartridge
40’ stores the demineralizer 12. No other component is
present in the second compartment.
[0246] In the cartridge 40’, each purifier 4, 6, 8 is ar-
ranged such that a first aqueous liquid has to flow through
the purifier in a direction (the upward direction), and the
demineralizer 12 is arranged such that a second aqueous
liquid flows through the minerality modifying device in the
very same direction. This arrangement is advantageous
in that the cartridge can be placed in a position preventing
bubbles to be trapped in the purifiers and in the deminer-
alizer at the same time.

[0247] As explained above, the first part, the second
part and the third part of the casing 70’ can be separated
from each other. This arrangement is environmentally
friendly, because it avoids having to throw away a car-
tridge wherein some components still work.

9) Functioning modes of the circuit of system 1’

[0248] As already said above, a function of the circuit
18’ is that of fluidically interconnecting the tank 2, at least
one purifier, at least one minerality modifying device and
an outlet 16.
[0249] The circuit 18’ is configurable in different modes
implementing different interconnections between some
of the components listed above.

Idle mode

[0250] The circuit 18’ is configurable into an idle mode
wherein the aqueous liquid stagnates at least in the tank
2.
[0251] The idle mode is obtained as follows by the con-
troller 56: the dispense valve 30’ is closed, the carbona-
tion valve is closed, the pump 20 is turned off, and the
motor coupled to the mineralizer 14 is turned off.

Purification mode

[0252] Referring to figure 19, the circuit 18’ is config-
urable in a purification mode wherein the circuit 18’ forms
a first closed loop fluidically connecting at least one pu-
rifier to the tank 2, circulates the aqueous liquid in the
first closed loop such that the aqueous liquid flows
through the purifier and through the tank 2, and prevents
the aqueous liquid from reaching the outlet 16 and from
substantially modifying the amount of minerals of the
aqueous liquid.
[0253] In fact, when the circuit 18’ is configured in the
purification mode, the aqueous liquid flowing in the first
closed loop is prevented from reaching the demineralizer,
and prevented from being mineralized by the mineralizer.
[0254] In the embodiment shown in figure 19, the pu-
rification mode is obtained as follows by means of the
controller 56: the dispense valve 30’ is closed, the valve
assembly 31’ is set in the second position (interconnect-
ing the main line 22’ and the bypass line 26’), the car-
bonator is turned off, the pump 20 is turned on. Further-
more, the motor coupled to the mineralizer 14 is turned
off.
[0255] The first closed loop is actually formed by the
tank 2, the main line 22’, the valve assembly 31’ and the
bypass line 26’. The first line of the cartridge 40’ forms a
portion of the first closed loop. In contrast, the second
line is not part of the first closed loop.
[0256] In the purification mode, the aqueous liquid
stored in the tank 2 flows through the main line 22’ in-
cluding the first line of the cartridge 40, then is redirected
to the tank 2 by means of the valve assembly 31’ and the

33 34 



EP 4 303 194 A1

20

5

10

15

20

25

30

35

40

45

50

55

bypass line 26’. As a consequence, the aqueous liquid
is purified, but the amount of minerals of the aqueous
liquid does not substantially change.
[0257] More particularly, the aqueous liquid flows
through the first line of the cartridge 40’ as follows. The
aqueous liquid enters the cartridge 40’ by the first inlet
42’, then flows through the first passageway formed in
the third casing 71’ then flows in the first pipe 92’ in the
downward direction, then reaches the first compartment
79’. Then, the aqueous flows in the first compartment 79’
in the upward direction. The aqueous liquid is treated by
the first purifier 4, then by the second purifier 6, then by
the third purifier 8. Then, the aqueous liquid flows through
the mixing chamber 75’, then reaches the first outlet 44’
of the cartridge. Since the motor coupled to the mineral-
izer is turned off, the gasket 83’ remains stationary in the
cylinder 77’. This prevents the liquid mineralizing con-
centrate C stored in the cylinder 77’ from reaching cham-
ber 75’.

Minerality modifying mode

[0258] Referring to figure 20, the circuit 18’ is config-
urable in a minerality modifying mode wherein the circuit
18’ forms a second closed loop fluidically connecting a
minerality modifying device of the system 1’ to the tank
2, circulates the aqueous in the second closed loop such
that the aqueous liquid flows through (and is treated by)
the minerality modifying device and through the tank 2,
and prevents the aqueous liquid from reaching the outlet
16.
[0259] More precisely, the minerality modifying mode
is a demineralization mode, which means that the min-
erality modifying device included in the second closed
loop is the demineralizer 12. Besides, in the demineral-
ization mode, the aqueous liquid is not mineralized by
the mineralizer 14.
[0260] In the second embodiment shown in figure 20,
the purification mode is obtained as follows by means of
the controller 56: the dispense valve 30’ is closed, the
valve assembly 31’ is set in the first position (intercon-
necting the main line 22’ and the minerality modifying line
24’), the carbonation valve is closed, the pump 20 is
turned on, the motor of the mineralizer 14 is turned off.
[0261] The second closed loop is actually formed by
the tank 2, the main line 22’, the valve assembly 31’ and
the minerality modifying line 24’. Both the first line and
the second line of the cartridge 40 are part of the second
closed loop.
[0262] In the minerality modifying mode, the aqueous
liquid stored in the tank 2 flows through the different pu-
rifiers arranged in the main line 22’, then is redirected to
the demineralizer 12 then to the tank 2 by means of the
valve assembly 31’ and the minerality modifying line 24’.
As a consequence, the aqueous liquid is not only purified
but its amount of minerals of decreased by the deminer-
alizer 12.
[0263] The aqueous liquid flows through the first line

of the cartridge 40’ like in the purification mode.
[0264] Besides, the aqueous liquid flows through the
second line of the cartridge 40’ as follows. The aqueous
liquid enters the cartridge 40’ by the second inlet 46’,
then reaches the second compartment 89’. Then, the
aqueous flows in the second compartment 89’ in the up-
ward direction. While flowing in the upward direction, the
aqueous liquid is demineralized by the demineralizer 12
stored in the second compartment 89’. Then, the aque-
ous liquid enters the second pipe 94’ then flowing through
the second pipe 94’ in the downward direction before
reaching the second outlet 48’.

Dispensing mode

[0265] Referring to figure 21, the circuit 18’ is further
configurable into a dispensing mode wherein the circuit
18’ forms a path fluidically connecting the tank 2 to the
outlet 16, such that the aqueous liquid flows from the tank
2 to the outlet 16.
[0266] In the second embodiment shown in figure 21,
the dispensing mode is obtained as follows: the dispense
valve 30’ is open, the valve assembly 31’ is set in the
third position (wherein the valve assembly 31’ prevents
an aqueous liquid contained in the main line 22’ from
reaching the return lines), the pump 20 is turned on.
[0267] In the dispensing mode, the motor of the min-
eralizer 14 may be turned on or off, depending on a target
minerality to be obtained.
[0268] The path is actually formed by the main line 22’,
the dispense valve 30’ and the dispense line 28’.
[0269] In the dispensing mode, the aqueous liquid
stored in the tank 2 flows through the different purifiers
arranged in the main line 22’ and is optionally mixed with
the liquid mineral provided by the mineralizer 14 before
reaching the outlet 16. In other words, the aqueous liquid
is purified again and its amount of minerals is optionally
increased by the mineralizer 14 before being dispensed
to a user. Besides, the aqueous liquid may also be car-
bonated using the carbonation system 60.
[0270] In the dispensing mode, the aqueous liquid
flows through the first line of the cartridge 40’ like in the
purification mode if no mineralization is need. If the con-
troller 56 decides to mineralize the aqueous liquid, a
plunger is moved in the cylinder 77’ so as to press on the
gasket 83’. This causes the gasket 83’ to be moved to-
wards the nozzle 81’, and some of the liquid mineral con-
centrate C to be expelled in the mixing chamber 75’. The
aqueous liquid flowing in the mixing chamber 75’ is there-
fore mixed with the liquid mineral concentrate C.

10) Methods performed by the "looping" system / 
switching logic between modes

[0271] Like in system 1, the controller 56 of the system
1’ is in charge of switching the circuit 18’ between the
modes described above, by controlling the valves, the
pump 20 and or the motor of the mineralizer 14 (if said

35 36 



EP 4 303 194 A1

21

5

10

15

20

25

30

35

40

45

50

55

motor is present). The controller 56 is configured to switch
the circuit into the above-mentioned modes by applying
the rules explained in the sequence below.
[0272] The controller 56 is configured to switch the cir-
cuit 18’ from the minerality modifying mode to the purifi-
cation mode once a parameter sensed by the sensing
system 50 (for example conductivity) has reached a tar-
get value.
[0273] The controller 56 is configured to switch the cir-
cuit 18’ from the minerality modifying mode to the purifi-
cation mode once it detects that circuit 18’ has been op-
erating in the minerality modifying mode for a maximum
duration. For this purpose, the controller can start a timer
when the circuit 18’ is switched in the minerality modifying
mode and switch the circuit 18’ into the purification mode
once the value of the timer reaches the maximum dura-
tion. The maximum duration is defined in advance and
known by the controller.
[0274] Besides, the controller 56 is configured to switch
the circuit 18’ into the dispensing mode whenever the
user interface detects that a user requests to be dis-
pensed the aqueous liquid.
[0275] The method below illustrates how the system
may work in practice.
[0276] Initially, the circuit 18’ is in the idle mode. Then,
the system 1’ is turned on by a user via the user interface,
for instance an on/off button.
[0277] A user feeds the tank 2 with an aqueous liquid,
for example water.
[0278] Then the controller 56 switches the circuit 18’
into the purification mode. This switch may be automat-
ically triggered by the controller upon detecting one of
the following events: the tank has been removed and
then put back in the system 1’ with an aqueous liquid
therein; a user has pressed on a button to dispense water;
and/or a timer has expired, for example after several
hours, such as 2 hours, 5 hours or 24’ hours.
[0279] Once the circuit 18’ is set in the purification
mode, the aqueous liquid stored in the tank 2 starts flow-
ing in the first closed loop formed by the main line 22’
and the bypass line 26’. From this point on, the system
1’ keeps on purifying the aqueous liquid, but its amount
of minerals is not substantially modified by the system
1’, since the aqueous liquid is prevented from reaching
the demineralizer 12 and the mineralizer 14.
[0280] In the meantime, the controller 56 determines
a target value for the parameter to be sensed by sensing
system 50. This target value may be equal to a first value
sensed by sensor 56 multiplied by a constant lower than
1. For instance, when this constant is 0.5, the target value
is 50% of the first value that was sensed.
[0281] In an embodiment, the target value is known in
advance and stored in a memory of the system 1’. In this
case the controller merely loads this target value from
the memory when the system is turned on. In another
embodiment, the target value is computed by the con-
troller. In particular, the target value may be updated from
an estimated remaining lifetime of the cartridge 40’.

[0282] Besides, the controller 56 collects data provided
by the temperature sensor 58 and the sensing system 50.
[0283] If the parameter value sensed by the sensing
system 50 is different from the target value, the controller
switches the circuit 18’ into the minerality modifying mode
and starts a timer (this timer is for example included in
the controller). From this point on, the aqueous liquid
circulates in the second closed loop including the dem-
ineralizer 12 and is therefore demineralized before re-
turning to the tank 2.
[0284] Then, the controller 56 switches the circuit 18’
into the idle mode once at least one of the following con-
ditions is met: the sensing system 50 senses a parameter
value reaches the target value, and/or the timer indicates
that the time spent by the circuit 18’ in the minerality mod-
ifying mode has reached the maximum duration.
[0285] From this point on, the system 1’ may switch
from idle to purification mode when a predefined standby
time is reached.
[0286] Later on, the controller 56 switches the circuit
18’ from the idle mode to the dispensing mode whenever
the user interface detects that a user requests to be dis-
pensed the aqueous liquid. The aqueous liquid flows
through the path formed by the main line 22’ and the
dispense line 28’.
[0287] At this stage, the mineralizer 14 may be used
to mineralize the aqueous flowing through the main line
22’, before reaching the outlet 16. The aqueous liquid is
optionally carbonated using the carbonation system 60.
[0288] The mineralizer 14 may be left unused to min-
eralize the aqueous liquid in the dispense mode if the
time spent in the minerality modifying mode has reached
the maximum duration. Otherwise, the mineralizer 14
may be used.
[0289] The system 1’ is advantageous in that it is able
to dispense water having a controlled taste and being
sufficiently pure. The system 1’ is an improvement over
other systems wherein an aqueous liquid is constrained
to flow through a purifier and a minerality sequentially.
Indeed, in said other systems, the more the aqueous liq-
uid is purified, the more the amount of minerals in the
aqueous liquid changes. As a consequence, the water
may not be pure enough when a desired level of miner-
ality is reached. This problem does not occur in system
1’ thanks to the ability of the circuit 18’ to switch between
the different modes described above.

8) Other embodiments / variants

[0290] The cartridge 40, 40’ share a common concept:
they both comprise two separated lines, one of the lines
including at least one purifier and the other line including
a minerality modifying device. Thanks to this common
concept, each of the cartridges 40, 40’ is versatile and
can be used to implementing various water treatment
strategies. In particular, some aqueous water can be
treated by the first line only, or by the second line only,
or by the two lines sequentially (like in the path shown in
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figure 8 and in the loop shown in figure 20).
[0291] It is to be noted that cartridge 40 could be in-
cluded in system 1’. Conversely, the cartridge 40’ could
be included in system 1.
[0292] The present disclosure is not limited to the sys-
tems 1, 1’ and to cartridge 40, 40’ described above. Other
cartridges can implement the common concept de-
scribed above.
[0293] In cartridge 40’ the demineralizer 12 and the
mineralizer 14 may be inverted. As a result, the deminer-
alizer 12 would be part of the first line, and the mineralizer
would be part of the second line.
[0294] In both cartridges 40, 40’ the type of the miner-
alizer 14 may be changed. The solid mineralizer of the
cartridge 40 can be replaced by a liquid mineralizer. The
liquid mineralizer of the cartridge 40’ can be replaced by
a solid mineralizer.
[0295] In cartridge 40, the first line including the puri-
fiers 4, 6, 8 could include no minerality modifying device.
As a result, each of the cartridge 40, 40’ could have a
first line with merely purifies an aqueous liquid.
[0296] Fewer purifiers may be included in the first line
of the cartridges 40, 40’ (one single purifier 4, 6 or 8; or
two purifiers among purifiers 4, 6, 8), and/or their order
may be different. Purifiers 4 and 6 can also be mixed.
[0297] In the cartridges 40, 40’, the first inlet and the
first outlet are arranged parallel, which is advantageous
in that it makes easier a connection of the cartridge to a
system. the second inlet and the second outlet are also
arranged parallel in said embodiments, which also con-
tributes to make this connection easier. In particular, hav-
ing the four openings parallel make the connection par-
ticularly easy. But other inlet/outlet orientations are pos-
sible.

Claims

1. A cartridge (40, 40’) comprising:

• a first line comprising:

+ a first inlet (42, 42’) for inputting a first
aqueous liquid into the cartridge,
+ a purifier (4, 6, 8) configured to purify the
first aqueous liquid without substantially
modifying an amount of minerals in the first
aqueous liquid,
+ a first outlet (44, 44’) for outputting the first
aqueous liquid outside the cartridge (42) af-
ter the first aqueous liquid has been purified
by the purifier (3),

• a second line separated from the first line, the
second line comprising:

+ a second inlet (46, 46’) for inputting a sec-
ond aqueous liquid into the cartridge,

+ a minerality modifying device (12) config-
ured to substantially modify an amount of
minerals in the second aqueous liquid, and
+ a second outlet (48, 48’) for outputting the
aqueous liquid outside the cartridge after
the second aqueous liquid has been treated
by the minerality modifying device (12).

2. The cartridge (40, 40’) of the preceding claim, where-
in:

• the purifier (4, 6, 8) is arranged such that the
first aqueous liquid flows through the purifier (4,
6, 8) in a first direction,
• the minerality modifying device (12) is ar-
ranged such that the second aqueous liquid
flows through the minerality modifying device
(12) in the first direction.

3. The cartridge (40, 40’) of the preceding claim, where-
in:

• the first line comprises a first pipe (92, 92’) for
conveying the first aqueous liquid in a second
direction opposite to the first direction,
• the second line comprises a second pipe (94,
94’) for conveying the second aqueous liquid in
the second direction.

4. The cartridge (40, 40’) of any one of the preceding
claims, wherein:

• the first line comprises a first pipe (92, 92’) for
conveying the first aqueous liquid, wherein the
purifier extends about the first pipe (92, 92’),
and/or
• the second line comprises a second pipe (94,
94’) for conveying the second aqueous liquid,
wherein the minerality modifying device extends
about the second pipe (94, 94’).

5. The cartridge (40, 40’) of any one of the preceding
claims, wherein:

• the first line comprises a first pipe (92) for con-
veying the first aqueous liquid,
• the second line comprises a second pipe (94)
for conveying the second aqueous liquid,
• one of the first pipe 92 and the second pipe
(94) extends about the other of the first pipe (92)
and the second pipe (94).

6. The cartridge (40, 40’) of any one of the preceding
claims, wherein the first line or the second line com-
prises a further minerality modifying device, wherein
one of the minerality modifying device and the further
minerality modifying device is a mineralizer, and the
other of the modifying device and the further miner-
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ality modifying device is a demineralizer.

7. The cartridge (40, 40’) of any one of the preceding
claims, wherein the minerality modifying device is a
demineralizer.

8. The cartridge (40) of any one of the preceding claims,
wherein the second line comprises a solid mineral-
izer.

9. The cartridge (40’) of any one of the preceding
claims, further comprising:

• a cylinder (77’) storing a liquid mineral concen-
trate (C), the cylinder (77’) delimiting an access
allowing a plunger external to the cartridge to be
releasably inserted in the cylinder (77’),
• a gasket (83’) sealing the cylinder (77’) and
able to be translated with respect to the cylinder
(77’) by the plunger, thereby causing an injection
of some of the liquid mineral concentrate (C) into
the first line.

10. The cartridge (40) of any one of the preceding claims,
wherein the first inlet (42), the first outlet (44), the
second inlet (46) and the second outlet (48) are four
openings, wherein the four openings comprise a cen-
tral opening and three annular opening extending
about the central opening.

11. The cartridge (40, 40’) of any one of the preceding
claims, wherein

• the first inlet (42, 42’) and the first outlet (44,
44’) are arranged such that the first aqueous liq-
uid enters in the cartridge (40, 40’) through the
first inlet (42, 42’) by flowing in a first direction,
then exits the cartridge through the first outlet
(44, 44’) by flowing in a second direction oppo-
site to the first direction, and/or
• the second inlet (46, 46’) and the second outlet
(48, 48’) are arranged such that the second
aqueous liquid enters in the cartridge (40, 40’)
through the second inlet by flowing in a first di-
rection, then exits the cartridge through the sec-
ond outlet (48, 48’) by flowing in a second direc-
tion opposite to the first direction.

12. The cartridge of any one of the preceding claims,
comprising a casing (70, 70’) comprising a first part
storing the purifier (4, 6, 8) and a second part storing
the minerality modifying device (12), wherein the
second part is separable from the first part.

13. A system (1, 1’) comprising:

• a tank (2) for storing an aqueous liquid,
• an outlet (16) for dispensing the aqueous liquid

to a user,
• a cartridge (40, 40’) according to any one of
claims 1-12, wherein the cartridge (40, 40’) is a
removable unit of the system (1),
• a circuit (18, 18’) configured to circulate the
aqueous liquid in the first line of the cartridge
(40, 40’) and in the second line of the cartridge
(40, 40’) before the aqueous liquid reaches the
outlet (16).

14. The system (1) of the preceding claim, wherein the
circuit (18) is configured to be set into:

• a first mode wherein the circuit forms a first
path fluidically connecting the tank (2), the first
line of the cartridge (40, 40’) and the outlet (16),
wherein the circuit circulates the aqueous liquid
in the first path such that the aqueous liquid
passes through the first line of the cartridge (40,
40’) before reaching the outlet (16), and wherein
the circuit prevents the aqueous liquid from
reaching the second line of the cartridge (40,
40’), and
• a second mode wherein the circuit forms a sec-
ond path fluidically connecting the tank (2), the
second line and the outlet (16), wherein the cir-
cuit circulates the aqueous liquid in the second
path such that the aqueous liquid passes
through the second line of the cartridge (40, 40’)
before reaching the outlet (16), and wherein the
circuit prevents the aqueous liquid from reach-
ing the first line of the cartridge (40, 40’).

15. The system (1’) of claim 13, wherein the circuit (18’)
is configured to be set into:

• a first mode wherein the circuit forms a first
closed loop fluidically connecting the first line to
the tank (2), wherein the circuit circulates the
aqueous liquid in the first closed loop such that
the aqueous liquid flows through the first line of
the cartridge (40, 40’) and through the tank (2),
and wherein the circuit prevents the aqueous
liquid from reaching the outlet (16) and from
reaching the second line of the cartridge (40,
40’),
• a second mode wherein the circuit forms a sec-
ond closed loop fluidically connecting the sec-
ond line to the tank (2), wherein the circuit cir-
culates the aqueous in the second closed loop
such that the aqueous liquid flows through the
second line of the cartridge (40, 40’) and through
the tank (2), and wherein the circuit prevents the
aqueous liquid from reaching the outlet (16), and
• a third mode wherein the circuit forms a path
fluidically connecting the tank (2) to the outlet
(16), such that the aqueous liquid flows from the
tank (2) to the outlet (16).

41 42 



EP 4 303 194 A1

24



EP 4 303 194 A1

25



EP 4 303 194 A1

26



EP 4 303 194 A1

27



EP 4 303 194 A1

28



EP 4 303 194 A1

29



EP 4 303 194 A1

30



EP 4 303 194 A1

31



EP 4 303 194 A1

32



EP 4 303 194 A1

33



EP 4 303 194 A1

34



EP 4 303 194 A1

35



EP 4 303 194 A1

36



EP 4 303 194 A1

37



EP 4 303 194 A1

38



EP 4 303 194 A1

39



EP 4 303 194 A1

40



EP 4 303 194 A1

41



EP 4 303 194 A1

42



EP 4 303 194 A1

43



EP 4 303 194 A1

44



EP 4 303 194 A1

45

5

10

15

20

25

30

35

40

45

50

55



EP 4 303 194 A1

46

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

