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(54) IRONING APPARATUS

(57) The present invention relates to an ironing ap-
paratus comprising: a water tank, a filter for reducing the
water hardness placed in fluid communication with the
tank and adapted to receive and filter the water contained
in the tank, an iron that comprises at least a main body
and a thermo-conductive metal plate secured to the base
of the main body and adapted to receive the filtered water
from the filter. Furthermore, the filter for reducing the wa-
ter hardness comprises at least one ion exchange resin

provided with silver ions.
Such a filter for reducing the water hardness provid-

ed with ion-exchange resins supplied of silver ions is able
to prolong the life of the iron, reducing the hardness of
the filtered water and preventing the formation of algae
in the filter itself, thus avoiding thereby the formation of
limestone and the proliferation of algae in both resins and
other parts of the hydraulic lines in the iron.
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Description

Field of the invention

[0001] The present invention relates to an ironing ap-
paratus. In particular, the present invention relates to an
ironing apparatus of the type comprising an iron, a water
tank, and a filter for reducing the water hardness which
contains ion exchange resins.

State of the art.

[0002] Irons with ion exchange resin to soften water
or, in other words, to reduce the water hardness are
known in the art.
[0003] However, in such irons known in the art, provid-
ed with ion-exchange resins, the algae formation is fre-
quently found inside the ion exchange resins due to the
stagnation of water in the resins themselves; these algae
render dirty the water and, consequently, the iron itself
unusable.
[0004] There are also known in the art irons that use
metal or plastic surfaces, which are treated with silver
ions or with silver nanoparticles, for releasing silver ions
in the water for bacteriostatic action purposes of the
steam on the fabrics to be ironed.
[0005] However, such metal or plastic surfaces treated
with silver ions or with silver nanoparticles of such known
in the art irons release a minimum silver amount and thus
the bacteriostatic effect is not very effective; furthermore,
the silver percentage is difficult to be modified.
[0006] Finally, there are also known in the art irons
which have a water tank comprising sterilizing agents
containing silver ions, such as for example the iron dis-
closed in the Chinese utility model published with no. CN
203174392U on behalf Zhejiang Yueli, as well as in the
Japanese patent application published under n. JP
2007/209439, which describes a steam iron comprising
a water tank in which a casing containing a bactericidal
agent containing silver ions is housed, wherein the water
tank supplies water to a vaporization chamber prepared
on the iron base. Thanks to the silver ions the bacteria
formation in the water tank is prevented.
[0007] Finally, the Japanese patent application pub-
lished under n. JP 2008/061670 describes an iron able
to spray water drops comprising silver ions onto the
clothes to be ironed in order to obtain an anti-microbial
and deodorant action.
[0008] However, such known in the art irons do not
describe the presence of water softener filters and there-
fore they tend to generate a considerable scale formation
during the time caused by the water hardness, which in
the long run blocks the water and steam conduits, limiting
the product life.
[0009] Therefore, the Applicant of the present inven-
tion has tried to solve the technical problem as how to
reduce the water hardness in a simple and economical
way and, consequently, how to reduce the scale forma-

tion with the use of ion exchange resins, while still de-
creasing the risk related to the algae formation due to
the water stagnation in the resins.

Summary of the invention

[0010] In a first aspect the present invention relates to
an ironing apparatus such as that indicated in claim 1.
[0011] The Applicant of the present application has in
fact surprisingly found that an ironing apparatus compris-
ing: a water tank; a filter for reducing the water hardness
positioned in fluid communication with said water tank
and adapted to receive and filter the water contained in
said tank; an iron comprising at least a main body and a
thermo-conductive metal plate secured to the base of
said main body and able to receive the water filtered from
said filter for reducing the water hardness, wherein said
filter for reducing the water hardness comprises at least
one ion exchange resin provided with silver ions, is able
to prolong the iron life.
[0012] In fact, such ion exchange resins provided with
silver ions are in contact with the water coming from the
tank and prevent the algae formation in the filter itself,
thus also avoiding thereby the algae proliferation in other
parts of the hydraulic conduits present in the iron, which
could help to escalate the proper functioning of the iron
itself.
[0013] Furthermore, such ion exchange resins provid-
ed with silver ions also reduce the water hardness in the
iron, thus reducing, as a result, the limestone formation.
[0014] Finally, the ion-exchange resins provided with
silver ions release a greater silver amount compared to
the silver amount with which the known in the art iron
metal or plastic surfaces are treated. Being more silver
released, a steam production having a better bacterio-
static function on tissues subjected to ironing is thus ob-
tained; furthermore, the advantage of being able to easily
modify the silver percentage in ion exchange resins is
also obtained, and consequently the silver amount that
will arrive through the steam onto the to be ironed fabrics,
while this action is more expensive and complex in the
known in the art irons.
[0015] Preferably, said filter comprises a mixture of ion
exchange resins capable of exchanging different types
of ions. More preferably, said filter, in addition to said ion-
exchange resins provided with silver ions, also comprises
at least a second type of ion exchange resins.
[0016] Preferably, said second type of ion exchange
resin is a resin of the weak cationic type, also called WAC
type resin (from the English phrase "weak acid cation"),
such as to provide a large ion exchange capacity, reduc-
ing the temporary water hardness (hereinafter also called
"carbonate hardness").
[0017] Preferably, said second type of ion exchange
resin is a resin of the WAC type comprising at least one
functional group capable of exchanging H+ ions; prefer-
ably, said at least one functional group is selected from
the R-COOH carboxylic acid group, which, being the rad-

1 2 



EP 3 051 019 A1

3

5

10

15

20

25

30

35

40

45

50

55

ical of a weak acid, is equipped with a strong affinity only
in respect of the cations linked to bicarbonate, from which
derive the name of weak cationic resins.
[0018] Typically, the WAC resins exchange some of
the H+ ions present on the functional group with the cat-
ions present in solution, such as Na+, K+, Ca++, Mg++,
Cu++, Ni++, Pb++, Zn++, and the like. At the end of this
reaction, the water will be depleted of its cations and rich
in hydrogen ions (therefore resulting acid).
[0019] Preferably, said filter, in addition to said ion-ex-
change resins provided with silver ions, also comprises
at least a third type of ion exchange resins.
[0020] Preferably, said third type of ion exchange res-
ins is another resin of the WAC type, different from the
second WAC type of ion exchange resin, able to ex-
change Na+ ions (instead of H+ ions as the second WAC
type resin).
[0021] Preferably, said filter, in addition to said ion-ex-
change resins provided with silver ions, also includes
both said second type of ion exchange resins, capable
of exchanging H+ ions, and said third type of ion ex-
change resins, capable of exchanging Na+ ions.
[0022] In this way, the mixture of ion exchange resins
of the second and of the third type allows, with the ion
exchange resins of the second type, to further reduce
the carbonate hardness (which is the most harmful for
the irons), and then to reduce the limestone formation,
softening the water and then, through the ion exchange
resins of the third type, to balance the pH of the filtered
water rendered acid after the reaction of the water with
the second WAC type resin, thus further reducing the
corrosion problem of the metals present in the iron, which
results in a product longer life.
[0023] Preferably, the assembly of said second type
and of said third type of ion exchange resins is such as
to obtain a filtered water having a pH value in the range
from 3.5 to 6.5, preferably from about 4.0 to about 6.0,
more preferably of about 5.0.
[0024] In this way, reducing the pH lowering of the wa-
ter to values of no less than 3.5, the assembly of said
second type and of said third type of ion exchange resins
is such as to reduce the provocation of corrosion phe-
nomena in aluminum (element forming the base of the
iron) when it comes into contact with water or steam.
[0025] Moreover, said third type of ion exchange resins
is very reactive and is therefore able, especially at the
beginning of the reaction, to also reduce the permanent
hardness of the water.
[0026] In one embodiment, said filter comprises said
mixture of ion exchange resins constiting in said ion-ex-
change resin provided with silver ions, said second type
of ion exchange resin and said third type of ion exchange
resins, each of said ion exchange resin being separately
inserted into the filter one each other.
[0027] In another embodiment, said filter comprises
said mixture of ion exchange resins, wherein said ion
exchange resin provided with silver ions is combined with
a single WAC ion exchange resin in which are inserted

both the H+ ions of the second type of ion exchange resin
and the Na+ ions of the third type of ion exchange resins.
[0028] In a further embodiment, said filter comprises
said mixture of ion exchange resins consisting in a single
WAC ion exchange resin in which are inserted the silver
ions, the H+ ions of the second type of ion exchange
resin, and the Na+ ions of the third type of ion exchange
resin.
[0029] Preferably, said filter comprises a mixture con-
sisting of ion exchange resin having silver ions, at least
a second type of ion exchange resin capable of exchang-
ing H+ ions, and at least a third type of ion exchange resin
capable of exchanging ions Na+, in such a way that said
ion exchange resin having silver ions are from about 1%
to about 5% of the mixture of ion exchange resins present
in the filter, said second type of ion exchange resin ca-
pable of exchanging H+ ions are from about 60% to about
90% of the mixture of ion exchange resins present in the
filter, and said third type of ion exchange resin capable
of exchanging Na+ ions are from about 10% to about 40%
of the mixture of exchange resin ion in the filter.
[0030] Preferably, said ion exchange resins provided
with silver ions are composed of a polymer matrix (usually
granules of a few millimeters in diameter) in which ions
are trapped or incorporated, available for the ion ex-
change.
[0031] Preferably, said filter has an elongated shape,
such as a cylindrical, parallelepiped or polyhedral shape.
[0032] Preferably, said filter consisting of ion exchange
resins provided with silver ions is replaceable by the user.
[0033] In a first embodiment, said water tank and said
filter are positioned outside said iron.
[0034] This embodiment is particularly advantageous
when the user wants to use an iron with high autonomy
offered by an increased capacity of the water tank.
[0035] In such a first embodiment, the ironing appara-
tus of the present invention also comprises a device able
to transfer the filtered water from said filter to said iron,
in particular to said thermo-conductive metal plate of said
iron. Preferably, said device is a pump, more preferably
a micro-electric pump, or any other mechanical, electrical
or electronic means capable of transferring the filtered
water from a first position to a second position.
[0036] Conversely, in a second embodiment, said wa-
ter tank and said filter are incorporated inside said iron
itself.
[0037] This other solution is particularly advantageous
when the user wants to use an iron for short periods and
therefore he/she does not require a great capacity of the
water tank.
[0038] In such a second embodiment, preferably said
filter is positioned within the iron and above said thermo-
conductive metal plate of the iron, in such a way the fil-
tered water passes by gravity to said plate.
[0039] In this particular configuration of the second em-
bodiment, due to the gravity, it is therefore not necessary
the presence of any device, such as the described above
pump with reference to the first embodiment, capable of
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transferring the filtered water from said filter to said ther-
mo-conductive metal plate of the iron.
[0040] In any one of the first or second embodiment,
said water tank is in fluid communication with said filter
according to various embodiments.
[0041] For example, said water tank and said filter can
be in fluid communication by means of a device able to
transfer the water to be filtered from said water tank to
said filter. Preferably, said device is the same device de-
scribed with reference to the first embodiment, able to
transfer said water filtered from said filter to said thermo-
conductive metal plate of said iron. In this way, a single
device is used both to transfer the water to be filtered
from said tank to said filter and for transferring said filtered
water from said filter to said thermo-conductive metal
plate of said iron.
[0042] Alternatively, said water tank and said filter can
be in fluid communication such that said water tank is
positioned above said filter, in contact with it, so that the
water passes by gravity from the tank to the filter.
[0043] In this way, the particular arrangement of the
water tank standing above the filter with ion-exchange
resins supplied with silver ions allows the same filter to
be directly fed by the water contained in the tank which,
by gravity, descends from the tank to the filter, without
being necessary the activation of any mechanical or elec-
trical device, such as a pump, for transferring the water
to be filtered from the tank to the filter.
[0044] In another alternative, said water tank and said
filter can be in fluid communication such that said water
tank is positioned above said filter, remotely and con-
nected to it by means of a connecting pipe, so that the
water equally passes by gravity from the tank to the filter.
Also in this case it is not necessary the activation of any
device to allow the transfer of the water to be filtered from
the tank to the filter.
[0045] In a second aspect the present invention relates
to a method for prolonging the life of an iron in an ironing
apparatus such as that one indicated in claim 12.
[0046] The Applicant of the present application has in
fact surprisingly found that a method for prolonging the
life of an iron in an ironing apparatus comprising a) a
water tank, b) a filter located in fluid communication with
said water tank and adapted to receive and filter the water
coming from said tank to reduce the hardness of the wa-
ter, c) said iron, consisting of at least a main body and
by a thermo-conductive metal plate secured to the base
of said body main and adapted to receive said filtered
water from said filter; the method being characterized by
inserting in said filter at least one ion exchange resin
provided with silver ions, is able to reduce the algae pro-
liferation in the resins and in the other parts of the hy-
draulic conduits present in the iron, which would contrib-
ute to degenerate the proper functioning of the iron itself,
and to reduce the water hardness in the iron, thus reduc-
ing, as a result, the limestone formation.
[0047] Moreover, it said method is also able to obtain
a better bacteriostatic effect on fabrics ironed thanks to

a greater amount of silver released from the ion-ex-
change resins.
[0048] Preferably, the ironing apparatus used in said
method is that one described above with reference to the
first aspect of the invention, including all the character-
istics therein be considered as preferred aspects of the
invention and particular embodiments.
[0049] Further characteristics and advantages of the
present invention will become more apparent from an
examination of the following detailed description of some
preferred embodiments, but not exclusive, illustrated on-
ly by way of non-limiting example, with the support of the
attached drawing, wherein:

- Figure 1 is a schematic view of a first embodiment
of an ironing apparatus according to the present in-
vention;

- Figure 2 is a schematic view of a second embodiment
of an ironing apparatus according to the present in-
vention; and

- Figure 3 is a schematic view of a further embodiment
of an ironing apparatus according to the present in-
vention.

Detailed Description

[0050] The following detailed description refers to par-
ticular embodiments of the apparatus for ironing of the
present invention, without limiting the content.
[0051] In Figure 1 it is shown schematically an ironing
apparatus 1 according to a first embodiment of the in-
vention which includes an iron 2, a water tank 3 contain-
ing at its inside a filter 4 for reducing the water hardness,
a pump 5, and two ducts 6,7 for connecting, respectively,
the tank 3 to the pump 5 and the pump 5 to the iron 2. In
this first embodimentof the invention, the water tank 3,
the filter 4 for reducing the hardness of the water and the
pump 5 are positioned outside the filter 2, with the filter
5 positioned at the base of the water tank 3.
[0052] The water tank 3 is adapted to contain water at
ambient temperature and at atmospheric pressure; it is
substantially parallelepiped-shaped, with slightly round-
ed edges at the corners. It is provided with at least one
opening (not shown) to be able to be filled with water.
[0053] During use, when the pump 5 is in operation,
part of the water contained in the tank 3 enters the filter
4 for reducing the hardness of the water through the inlet
11 and, after being filtered and softened by means of the
ion exchange resin provided with silver ions contained in
the filter 4, it exits through the outlet 12 to be supplied to
the main body 8 of the iron 2, by means of the ducts 6
and 7 and the pump 5.
[0054] The pump 5 is of conventional type, typically it
is a micro-electric pump.
[0055] The iron 2 is of conventional type and typically
comprises a main body 8, a handle 9, a thermo-conduc-
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tive metal plate 10 secured to the base of the main body
8 and heat generating means (not shown in the figure)
associated to the plate 10 in order to heat the plate 10
itself during use for cloth ironing.
[0056] When water comes in contact with the plate 10,
being heated by means of the heat generating means,
steam in known manner is created.
[0057] The plate 10 is typically provided with holes (not
shown in the figure) for the generated steam emission.
In addition, it is typically made of aluminum.
[0058] The heat generating means typically comprise
a conventional electrical resistance embedded in the
plate 10.
[0059] The filter 4 has an elongated and narrow shape,
for example cylindrical, parallelepiped or polyhedral; this
allows the entire water flow to be effectively filtered. In a
preferred form, the filter 4 extends for most of the length
of the water tank 3.
[0060] In order to reduce the water hardness the filter
4 comprises at least one filtering zone (not shown) that
typically comprises filtering material for the to be filtered
water passage. The filter 4 comprises water-permeable
fixing elements suitable to keep the filtering material in-
side the filtering zone and at the same time to allow the
water passage through them.
[0061] In particular, in order to reduce water hardness,
the filter 4 comprises ion exchange resins as filtering ma-
terial, wherein the resins are composed of a polymer ma-
trix (usually granules of a few millimeters in diameter)
wherein ions are trapped or incorporated, available for
the ion exchange. The filter 4 is preferably made of poly-
propylene which is an at low cost readily available on the
market material and easy to seal by welding.
[0062] In one embodiment, in order to reduce the water
hardness, the filter 4 comprises at least one ion exchange
resin containing silver ions.
[0063] Thanks to the presence of silver ions in the ion
exchange resin contained in the filter 4 for reducing the
water hardness, a reduction in the algae proliferation is
obtained in both the ion exchange resin and in the other
parts of the hydraulic conduits present in the iron 2, which
would cause the degeneration of the proper functioning
of the iron 2 itself. In addition, such ion exchange resins
provided with silver ions reduce water hardness in the
iron, thus reducing, as a result, the limestone formation,
thus prolonging the iron life.
[0064] In addition, a greater amount of silver released
by the ion-exchange resins provided with silver ions is
also obtained, resulting in a higher production of steam
having a bacteriostatic function on tissues subjected to
ironing, with the additional benefit compared to known in
the art irons to easily modify the silver percentage in the
resins.
[0065] In another embodiment, the filter 4 for reducing
the water hardness comprises a mixture of ion exchange
resins comprising a first ion exchange resin containing
silver ions and a second ion exchange resin of the weak
cationic type ("WAC") capable of exchanging H+ ions,

wherein such second resin capable of exchanging H+

ions is about 60-90% of the resin mixture present in the
filter 4. Thanks to the presence also of the second ion
exchange resin capable of exchanging H+ ions contained
in the filter 4 for reducing the water hardness, in addition
to the first ion exchange resin provided with silver ions,
a reduction of temporary carbonate water hardness is
also obtained.
[0066] In a further embodiment, the filter 4 for reducing
the water hardness comprises a mixture of ion exchange
resins comprising a first ion exchange resin containing
silver ions and a second ion exchange resin of the weak
cationic type ("WAC") able to exchange both H+ ions and
Na+ ions. The first ion exchange resin containing silver
ions is about 1-5% with respect to the mixture of ion ex-
change resins present in the filter 4, the second ion ex-
change resin capable of exchanging H+ ions is about
60-90% of the mixture resin present in the filter 4 and the
one able to exchange Na+ ions is about 10-40% of the
resin mixture present in the filter 4. Thanks to the pres-
ence in the filter 4 for reducing the water hardness also
of a ionic exchange resin able to exchange Na+ ions, in
addition to the presence of ion exchange resin supplied
by silver ions and the ion exchange resin capable of ex-
changing H+ ions, the water, once filtered by the filter 4,
showed a reduction of the pH reduction to about 5.0 and
a lower hardness compared to the water contained in the
tank before being filtered (which had a pH of about 7.0).
In this way, the corrosion problems in the aluminum
(which forms the base of the iron) when in contact with
water or with steam were reduced.
[0067] In Figure 2 an ironing apparatus 1 according to
a second embodiment of the invention is schematically
shown which differs from the first embodiment described
above with reference to Figure 1 only by the fact that the
water tank 3, the filter 4 for reducing the water hardness,
the pump 5, and the two ducts 6,7 for connecting, re-
spectively, the tank 3 to the pump 5 and the pump 5 to
the thermo-conductive metal plate 10 secured to the base
of the main body 8 of the iron 2, are positioned inside the
filter 2 (rather than outside, as in the first embodiment).
[0068] In Figure 3 an ironing apparatus 1 according to
a further embodiment of the invention is schematically
shown which differs from the second embodiment de-
scribed above with reference to Figure 2 for the fact that
the filter 4 for reducing the water hardness is positioned
above the thermo-conductive metal plate 10 so that the
water passes by gravity from the filter 4 to the plate 10
through the duct 7. In this way, no pump is needed for
transmitting the filtered water from the filter 4 to the plate
10, as it was instead the case in the analogous second
embodiment described above with reference to Figure 2.
[0069] Of course, many modifications and variations
of the preferred embodiments described above will be
evident to those skilled in the art, still remaining within
the scope of the invention.
[0070] For example, there may be more than one input
11 to ensure that the water coming from the tank 3 comes
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into contact with the filter 4 for reducing the water hard-
ness to be filtered, as well as it may be present more
than one output 12 to provide the filtered water to the
main body 8 of the iron 2, by means of the ducts 6 and
7 and the pump 5.
[0071] In addition, there may be other solutions for
putting into communication the tank 3 with the filter 4 to
allow the water coming from the tank 3 to be filtered by
the filter 4. For example, the water tank can be placed
above the filter, directly in contact with it, or remotely via
a connection tube, so that the water passes by gravity
from the tank to the filter, without having to use a pump
or other similar device to allow the passage of water from
the tank to the filter. In such a situation, wherein the water
passes by gravity from the tank to the filter, the pump 5
can be used only in case a device is required to allow
the passage of the filtered water to the thermo-conductive
metal plate 10 secured to the base of the main body 8 of
the iron 2.
[0072] Accordingly, the present invention is not limited
to the preferred embodiments described, illustrated only
by way of example and not limitative, but is defined by
the following claims.

Claims

1. Ironing apparatus (1) comprising:

a) a water tank (3),
b) a filter (4) for reducing the water hardness,
positioned in fluid communication with said wa-
ter tank (3), and adapted to receive and filter the
water contained in said water tank (3),
c) an iron (2) comprising at least a main body
(8) and a thermo-conductive metal plate (10)
fixed to the base of said main body (8) and adapt-
ed to receive said filtered water from said filter
(4) for reducing the water hardness;

characterized in that said filter (4) for reducing the
water hardness comprises at least one ion exchange
resin provided with silver ions.

2. Apparatus (1) according to claim 1, wherein said filter
(4) for reducing the water hardness comprises a
blend of ion exchange resins comprising at least a
first resin type provided with said silver ions and at
least a second resin type of the weak cation type
comprising at least one functional group capable of
exchanging hydrogen H+ ions.

3. Apparatus (1) according to claim 1 or 2, wherein said
filter (4) for reducing the water hardness further com-
prises at least a third resin type of the weak cationic
type capable of exchanging Na+ ions.

4. Apparatus (1) according to claim 3, wherein the

blend of said second type and of said third type of
resins is such as to obtain a filtered water having a
pH value in the range from 3.5 to 6.5.

5. Apparatus (1) according to any one of claims 1 to 4,
wherein said filter (4) for reducing the water hardness
comprises a blend consisting of at least a first type
of resin provided with silver ions, at least a second
type of resins capable of exchanging hydrogen H+

ions, and at least a third type of resins capable of
exchanging Na+ ions, so that said resins provided
with silver ions are from about 1% to about 5% of
the resins present in the filter (4), said second type
of resins capable of exchanging H+ ions are from
about 60% to about 90% of the resins present in the
filter (4), and said third type of resins capable of ex-
changing Na+ ions are from about 10% to about 40%
of the resins present in the filter (4).

6. Apparatus (1) according to any one of claims 1 to 5,
wherein said water tank (3) and said filter (4) for re-
ducing the water hardness are positioned outside
said iron (2).

7. Apparatus (1) according to any one of claims 1 to 5,
wherein said water tank (3) and said filter (4) for re-
ducing the water hardness are incorporated inside
said iron (2).

8. Apparatus (1) according to any one of the preceding
claims, which further comprises a device (5) capable
of transferring said water filtered by said filter (4) for
reducing the water hardness to said thermo-conduc-
tive metal plate (10) of said iron (2).

9. Apparatus (1) according to any one of the preceding
claims, which further comprises a device (5) capable
of fluidly connecting said water tank (3) with said filter
(4) for reducing the water hardness.

10. Apparatus (1) according to any one of claims 6 or 7,
wherein said water tank (3) is in fluid communication
with, and positioned above, said filter (4) for reducing
the water hardness so that the water passes by grav-
ity from the water tank (3) to the filter (4).

11. Apparatus (1) according to claim 7, wherein said filter
(4) for reducing the water hardness is positioned
above said thermo-conductive metal plate (10) so
that the water passes by gravity from the filter (4) to
the plate (10).

12. A method for prolonging the life of an iron (2) in an
ironing apparatus (1), the apparatus (1) comprising:
a) a water tank (3), b) a filter (4) for reducing the
water hardness, positioned in fluid communication
with said water tank (3), and adapted to receive and
filter the water contained in said water tank (3), c)
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said iron (2) comprising at least a main body (8) and
a thermo-conductive metal plate (10) fixed to the
base of said main body (8) and adapted to receive
said filtered water from said filter (4);
the method being characterized by inserting in said
filter (4) for reducing the water hardness at least one
ion exchange resin provided with silver ions.
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