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APPARATUS AND PROCESS FOR MINERALIZING LIQUIDS

The present invention relates to an apparatus for mineralizing liquids, in particular
water coming from a water network. The present invention also relates to a process
which can be carried out by said apparatus.

Known apparatuses for mineralizing liquids comprise a mineralizing device
suitable for dissolving mineral salts or other substances in liquids coming from an inlet.
Said known apparatuses are relatively primitive, since the content of the mineralized
liquids depends not only on the mineral salts used in the mineralizing device but also on
the content of the liquids coming from the inlet. Furthermore, the purity of the liquids
mineralized with said apparatuses is relatively low.

Known industrial plants for mineralizing liquids instead use means and processes

~ which cannot be reduced for obtalnlng an apparatuswhlch can be .t.ré..lvlvs‘pérteduér‘ld

installed in offices or houses.

It is therefore an object of the present invention to provide an apparatus free from
said disadvantages. Said object is achieved with an apparatus and a process, whose main
features are disclosed in claims 1 and 23, respebtively, while other features are disclosed
in the remaining claims.

Thanks to the use of a demineralizer, a cooling tank and a sterilizer for the liquids
mineralized by the mineralizing device, the apparatus and the process according to the
present invention allow to obtain in a simple and fast manner mineralized liquids having
a high purity and with contents exclusively determined by the mineral salts employed in
the mineralizing device, also when water of a water network is used as a source of
liquids.

Furthermore, thanks to the particular hydraulic circuit of valves and ducts, the
apparatus according to the present invention is very compact, so that it can be easily
transported and installed everywhere. This apparatus can even be provided with
machine for coffee or other infusions, without significantly increasing its size. With this
arrangement, it is possible to produce coffee or other infusions with a taste which is not
influenced by the water anid without the risk of encrustations.

According to a particular aspect of the invention, the apparatus is provided with
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particular ducts, valves and devices for easily and quickly obtaining cold and/or
sparkling liquids.

The apparatus and the process are also optimized for saving electric energy and

“water, in particular with a liquid recirculation circuit in the demineralizer and an

auxiliary circuit, which serves for the apparatus maintenance and/or for driving the
mineralizing device only when it is necessary.

The use of particular filters and sterilizers allows to obtain bacteriologically pure
liquids. Furthermore, the use of a cooling tank allows to limit the precipitation of the
salts and to oppose the bacterial proliferation.

The apparatus and the process according to the present invention are provided
with particular devices and valves for being advantageously controlled by an electronic

control unit, so as to obtain in an automatic manner demineralized liquids with

' Até'mperatlirés and contents of salts and/or gasses freely programmable by the user. Also

the mainfenance of the apparatus can be controlled automatically by said control unit, so
that the user does not have to carry out this activity.

'The mineralizing device of the apparatus according to the present invention can be
used for dissolving not only mineral salts but also other substances, for example flavors
for beverages, in the demineralized liquids. For this purpose, the apparatus can include
several tanks connected in parallel and/or in series through ducts provided with pumps,
so as to collect, stir, sterilize, mix and supply in an independent manner the different
liquids coming from the mineralizing device.

Further advantages and features of the apparatus and the process according to the
present invention will become clear to those skilled in the art from the following
detailed and non-limiting description of an embodiment thereof with reference to the
attached drawing, wherein figure 1 shows a scheme of the apparatus.

Referring to said figure, it is seen that the apparatus according to the present
invention comprises in a known way at least one inlet 1 suitable for being connected to
a liquid source 2, for example a water network. Inlet 1 is provided with a non-return
valve 3 for preventing the reflow of liquids toward source 2 and an inlet valve 4 for
separating the inlet of the apparatus from source 2. Inlet 1 is also provided with one or

more filters 5, 6 suitable for filtering from solid particles and/or polluting substances the
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liquids coming from source 2, as well as with a flowmeter 7. Inlet 1 is further provided
with a UV sterilizer 8 suitable for eliminating bacterial charges and with a pump 9
suitable for pumping iiquids from inlet 1 toward a demineralizer 10 provided with an
osmotic membrane suitable for filtering further and demineralizing these liquids. The
liquids demineralized by demineralizer 10 are conveyed through a main duct 11
provided with a non-return valve 12 to a first main valve 13 or, through a first
derivation 14, to a heat exchanger 15, in particular a coil immersed in a cooling liquid
16 contained in a vat 17 for cooling the demineralized liquids. Cooling liqhid 16 is for
example water which is cooled by a cooling device 18 provided with a compressor 19
and is stirred by a stirrer 20 for making uniform the temperature of cooling liquid 16,
measured by a thermostat 21. The demineralized liquids cooled in heat exchanger 15
reach a second main valve 22 through first derivation 14. The demineralized liquids
cooled in héat eXéhange} 15 Are>ach also a satﬁrator 23 through a second derivation 24
which is provided with a non-return valve 25 and is connected to first derivation 14
between heat exchanger 15 and second main valve 22. Saturator 23 is connected to a
carbon dioxide source 26, for example a bottle under pressure, through a gas duct 27
provided with a pressure reducer 28, a manostat 29, a manometer 30, an antibacterial
filter 31 and a non-return valve 32. Saturator 23 is connected to a third main valve 33 by
means of a duct 34 for sparkling water and is immersed in a cooling liquid, in particular
the same cooling liquid 16 contained in vat 17.

Main valves 13, 22, 33 are connected to one or more secondary valves 35, 36, 37,
38 through at least one distribution duct 39 provided with a flowmeter 40.

First secondary valve 35 is connected through a duct 41 to a mineralizing device
42 suitable for dissolving mineral salts or other substances in the demineralized liquids
coming from at least one main valve 13, 22 and/or 33. Mineralizing device 42 is in turn
connected through a duct 43 to a tank 44 immersed in a cooling liquid, in particular the
same cooling liquid 16 contained in-vat 17. Tank 44 is suitably provided with a UV
sterilizer 45 suitable for sterilizing the mineralized liquids, with a stirrer 46 suitable for
stirring the mineralized liquids and with a vent 47 in turn provided with an antibacterial
filter 48. The bottom of tank 44 is connected to an output nozzle 49 through an outlet 50

provided with a pump 51 and an antibacterial filter 52.
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Second secondary valve 36 is connected to a boiler of a machine 53 for‘coffee or
other infusions through a duct 54, while third secondary valve 37 is connected to outlet
50 through a duct 55 and fourth secondary valve 38 is connected to a drain duct 56
through a duct 57. Outlet nozzle 49 and/or the nozzle of machine 53 are arranged in a
collection space 58 having the bottom connected to drain duct 56 through a duct 59.
Drain duct 56 ends at a drain 60. ,

Drain duct 56 is provided with a non-return valve 61 and is connected by means
of an auxiliary valve 62 to an auxiliary duct 63 which is in turn provided with a non-
return valve 64 and is connected to main duct 11 between demineralizer 10 and heat
exchanger 15. The liquids which are not demineralized by demineralizer 10, that is the
residual liquids upstream of the osmotic membrane, are collected and sent to auxiliary
duct 63 by a first recirculation duct 65 arranged between non-return valve 64 of
auxiliary duct 63 and auxiliary valve 62. Auxiliary duct 63 is further connected to inlet
1 upstream of demineralizer 10 through a second recirculation duct 66 provided with a
regulation valve 67, so as to recirculate the residual liquids and filter them through
demineralizer 10. Auxiliary duct 63 is also connected to mineralizing device 42 through
a driving duct 68, so as to drive mineralizing device 42 only when the liquids in
auxiliary duct 63 are under pressure, that is when pump 9 is working. The bottom of vat
17 is connected to a drain 69 provided with a drain valve 70, while the bottom of tank
44 is connected to drain duct 56 through a duct 71 provided with a drain valve 72. The
edge of vat 17 is connected to drain duct 56 by means of an overflow duct 73. Saturator
23 and/or tank 44 are provided with level sensors 74 and/or 75 connected to an
electronic control unit 76 provided with a keyboard 77 and a display 78. Inlet valve 4,
main valves 13, 22, 33, secondary valves 35, 36, 37, 38, auxiliary valve 62 and/or drain
valve 72 are preferably electric valves connected to control unit 76. Also flowmeters 7,
40, compressor 19, pumps 9, 51 and/or stirrers 20, 46 are connected to control unit 76.

In the process of the apparatus according to the present invention, control unit. 76
opens inlet valve 4 and starts pump 7 if the quantity of liquids coming into inlet 1 and
measured by flowmeter 7 has not exceeded a threshold level, beyond which the
apparatus must be controlled. The liquids in inlet 1 are filtered by filters 5, 6, sterilized

by UV sterilizer 8 and demineralized by demineralizer 10, after which they reach main
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valves 13, 22, 33 through main duct 11, heat exchanger 15 and/or saturator 23, so as to
obtain liquids at a room femperature, cold liquids and sparkling cold liquids,
respectively. As a matter of fact, vat 17 contains cooling liquid 16 cooled by means of
compressor 19 driven by control unit 76 according to the temperature detected by
thermostat 21. Control unit 76 drives at least one of main valves 13, 22, 33 and at least
one of secondary valves 35, 36, 37, 38 according to the selection of the user through
keyboard 77.

Secondary valve 35 is opened for preparing by means of mineralizing device 42
concentrated mineralized liquids which are collected in tank 44, sterilized by UV
steﬁlizer 45 and stirred by stirrer 46, until the filling of tank 44 determined by level
sensor 75. If the user requests mineralized liquids through keyboard 77, control unit 76
drives pump 51 and the mineralized liquids are supplied by outlet nozzle 49. Control
unit 76 also opens sef;ondary valve 37, drives pump 9 and at least one of main valves
13, 22 and/or 33 for mixing the concentrated mineralized liquids with demineralized
liquids. If the user requests demineralized liquids through keyboard 77, pump 51 is not
driven, so that outlet nozzle 49 supplies only demineralized liquids coming from at least
one of main valves 13, 22 and/or 33. Control unit 76 can also drive pump 9, open at
least one of main valves 13, 22 and/or 33, in particular first main valve 13, and
secondary valve 36 for filling the boiler of machine 53 which demineralized liquids.
Control unit 76 can further drive pump 9, open at least one of main valves 13, 22 and/or
33, secondary valve 36, auxiliary valve 62 and/or drain valve 72 for emptying and/or
cleaning the inner circuit of the apparatus, in particular after a determined period of
inactivity of the apparatus.

Another embodiment of the apparatus according to the present invention can
include one or more further tanks connected ‘in parallel and/or in series to tank 44
between mineralizing device 42 and outlet nozzle 49 through outlets provided with a
pump and an antibacterial filter. These further tanks are provided with a sterilizer and a
stirrer, are immersed in a cooling liquid, in particular cooling liquid 16, and may contain
mineralized liquids differing from each other. These mineralized liquids are obtained by
charging in subsequent steps different salts and/or substances in mineralizing device 42

or by using several mineralizing devices connected in parallel and/or in series. One or
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more distribution valves arranged between mineralizing device 42 and the tanks
distribute the different mineralized liquids in the relevant tanks.

Further modifications and/or additions may be made by those skilled in the art to
the hereinabove disclosed and illustrated embodiment while remaining within the scope

of the following claims.
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CLAIMS

1. Appmaﬁs for mineralizing liquids, which comprises at least one
mineralizing device (42) suitable for dissolving mineral salts or other substances in
liquids, characterized in that a demineralizer (10) suitable for demineralizing liquids
coming from an inlet (1) is connected to one or more main valves (13, 22, 33) connected
in turn to one or more secondary valves (35, 36, 37, 38), wherein at least one secondary
valve (35) is connected to the mineralizing device (42) for dissolving mineral salts or
other substances in the demineralized liquids coming from at least one main valve (13,
22, 33), said mineralizing device (42) being in turn connected to at least one tank (44)
suitable for collecting the liquids mineralized by the mineralizing device (42) and to a
sterilizer (45) suitable for sterilizing the liquids mineralized by the mineralizing device
(42).

2. Apparatus according to the previous claim, characterized in that the tank
(44) is suitable for cooling the liquids mineralized by the mineralizing device (42).

3. Apparatus according to one of the previous claims, characterized in that
the tank (44) is provided with a stirrer (46).

4. Apparatus according to one of the previous claims, characterized in that
the sterilizer (45) is arranged in the tank (44).

5. Apparatus according to one of the previous claims, characterized in that
the tank (44) is connected to an outlet nozzle (49) through an outlet (50).

6. Apparatus according to the previous claim, characterized in that a
secondary valve (37) is connected to the outlet (50) for mixing the mineralized liquids
with demineralized liquids.

7. Apparatus according to one of the previous claims, characterized in that
‘the inlet (1) is provided with a sterilizer (8).

8. Apparatus according to one of the previous claims, characterized in that
the demineralizer (10) is connected to a main valve (13) through a main duct (11)
provided with a non-return valve (12).

9. Apparatus according to one of the previous claims, characterized in that

the demineralizer (10) is connected to a main valve (22) through a heat exchanger (15)
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for cooling the demineralized liquids.

10. Apparatus according to one of the previous claims, characterized in that
the demineralizer (lO)'is connected to a main valve (33) through a saturator (23).

11. Apparatus according to one of the previous claims, characterized in that
the saturator (23) and/or the tank (44) are arranged in a vat (17) suitable for containing
cooling liquid (16).

12. Apparatus according to one of the previous claims, characterized in that a
secondary valve (36) is connected to a boiler of a machine (53) for coffee or other
infusions.

13. Apparatus according to one of the previous claims, characterized in that
the liquids which are not demineralized by the demineralizer (10) are recirculated
toward the demineralizer (10) by one or more recirculation ducts (65, 66).

14. Apparatus according to one of claims 8 to 13, characterized in that a
drain duct (56) is connected by means of an auxiliary valve (62) to an auxiliary duct
(63) connected to the main duct (11).

15. Apparatus according to the previous claim, characterized in that a
secondary valve (38) is connected to the drain duct (56).

16. Apparatus according to claim 14 or 15, characterized in that at least one
recirculation duct (65, 66) is connected to the auxiliary duct (63).

17. Apparatus according to one of claims 14 to 16, characterized in that the
auxiliary duct (63) is connected to the mineralizing device (42) through a driving duct
(68).

18. Apparatus according to one of the previous claims, characterized in that
the saturator (23) and/or the tank (44) are provided with level sensor (74, 75) connected
to a control unit (76).

19. Apparatus according to one of the previous claims, characterized in that
the main valves (13, 22, 33), the secondary valves (35, 36, 37, 38) and/or the auxiliary
valve (62) are electric valves connected to a control unit (76).

20. Apparatus according to claim 18 or 19, characterized in that said control
unit (76) is an electronic control unit.

21. Apparatus according to one of the previous claims, characterized in that
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said sterilizers (8, 45) are UV sterilizers.

22. Apparatus according to one of the previous claims, characterized in that
one or more further tanks are connected in parallel and/or in series to said tank (44), are
provided with a sterilizer and are connected to the outlet nozzle (49) through outlets
provided with a pump.

23. Process for mineralizing liquids, characterized in that it comprises the
following operating steps:

- drawing liquids from an inlet (1);

- demineralizing said liquids by means of at least one demineralizer (10);

- conveying the demineralized liquids to a mineralizing device (42) suitable for
dissolving mineral salts or other substances in the demineralized liquids;

- collecting in at least one tank (44) the liquids mineralized by the mineralizing device

(42);
- sterilizing by means of a sterilizer (45) the liquids mineralized by the mineralizing
device (42).
24, Process according to the previous claim, characterized in that the

demineralized liquids are cooled by a heat exchanger (15) before they are mineralized.
25. Process according to claim 23 or 24, characterized in that the
demineralized liquids are made sparkling by a saturator (23) before they are

mineralized.

26. Process according to one of claims 23 to 25, characterized in that the
mineralized liquids are mixed with demineralized liquids before they are supplied by an
outlet nozzle (49).

27. Process according to one of claims 23 to 26, characterized in that the
mineralized liquids are sterilized by the sterilizer (45) in the tank (44).

28. Process according to one of claims 23 to 27, characterized in that the
mineralized liquids are cooled in the tank (44).

29. Process according to one of claims 23 to 28, characterized in that the
mineralized liquids are stirred by a stirrer (46) in the tank (44).

30. Process according to one of claims 23 to 29, characterized in that the

liquids drawn from the inlet (1) are sterilized before they are demineralized by the
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demineralizer (10).
31. Process according to one of claims 23 to 30, characterized in that the

liquids which are not demineralized by the demineralizer (10) are recirculated toward
the demineralizer (10).

32. Process according to one of claims 23 to 31, characterized in that the
mineralizing device (42) is driven through at least one driving duct (68) connected to a
pump (9) which draws liquids from the inlet (1).

33. Process according to | one of claims 23 to 32, characterized in that
different mineralized liquids are collected in one or more further tanks which are
connected in parallel and/or in series to said tank (44), are provided with a sterilizer and

are connected to the outlet nozzle (49) through outlets provided with a pump.
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