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Water-soluble glass to protect glassware from corrosion in a dishwashing machine

The invention relates to a new type of use for a water-soluble glass to protect glassware from
corrosion during washing and/or rinsing cycles of a dishwashing machine, compositions intended
for use in a dishwashing machine for the aforesaid purpose and a method of inhibiting the

corrosion of glassware during washing and/or rinsing cycles of a dishwashing machine.

The problem of glassware corroding during washing and/or rinsing cycles of a dishwashing
machine has long been known. Current opinion is that the problem of corrosion in glassware is
the result of two separate phenomena. On the one hand, the corrosion 1s clearly due to minerals
escaping from the glass composition accompanied by hydrolysis of the silicate network. On the
other hand, silicate material is released from the glass. After several washes in a dishwashing

machine, both phenomena can cause damage to glassware such as cloudiness, scratches, streaks

and similar.

Silicate compounds are known to be effective in preventing minerals from being released from
the glass composition but on the other hand can tend to increase the separation of silicate matenal

at the surface of the glass.

Various proposals have been put forward as a means of dealing with the problems described

above.

One approach is to use zinc, either in metallic form (US Patent No. 3,677,820) or in the form of

zinc compounds. The use of soluble zinc salts as a means of preventing the corrosion of

glassware
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in dishwasher detergents is described in US Patent No. 3,255,117, for example.

Because of a number of disadvantages inherent in using soluble zinc salts (1n particular the
formation of a precipitate of insoluble zinc salts with other 1ons in the washing or rinsing water),
European patent applications EP 0 383 480, EP 0 383 482 and EP 0 387 997 propose the use ot
insoluble zinc compounds as a means of inhibiting the corrosion of glassware in automatic
dishwashing machines. Specifically, the insoluble zinc salts proposed are zinc silicate, zinc
carbonate, zinc oxide, basic zinc carbonate (approximately: Zn,(OH),CO3), zinc hydroxide, zinc
oxalate, zinc monophosphate (Zn3(PQy);) and zinc pyrophosphate (Zny(P,07)). It using zinc salts
of this type in granular cleansing compounds, the insoluble zinc compound 1s specified as having

a maximum particle size of less than 1.7 mm (EP 0 383 482), whilst a mean particle size of less

than 250 um is specified for the insoluble zinc compound used in a liquid dishwasher compound

(EP 0 383 480 and EP 0 387 997).

The disadvantage of this prior art essentially resides in the fact that, because the zinc compounds
are not readily soluble or are insoluble, it is difficult to ensure that a sufficient quantity of active
agent will always be present in the washing or rinsing liquid to protect glassware from corrosion.
Furthermore, in view of the high specific density of the insoluble zinc compounds listed,

problems of separation arise with powdered mixtures or settlement in the case of hiquid mixtures.

Finally, all of the known compositions are intended to be active during only one specific stage
of the washing cycle, i.e. if admixed with a granular detergent composition during the washing
cycle or if admixed with a liquid rinsing composition with the rinsing cycle. None of the known
compositions has the capacity to become and remain active starting from the pre-wash cycle

and/or one of the intermediate rinsing cycles onwards.
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The underlying objective of the present i1invention

—

1s to resolve at least one, but preferably all of the

exlsting problems outlined above.

In a first embodiment, the i1nvention provides use

of a water-soluble glass to protect glassware from

corrosion, the water-soluble glass comprising at least one
compound which releases an active anti-corrosion agent
during at least one of a washing or rinsing cycle of a
dishwashing machine, wherein the at least one compound
accounts for no more than 85 molar % of the glass and the
solubility of the water-soluble glass 1s defined by a mass

F

loss of at least 0.5 mg under conditions specified in

DIN ISO 719.

In a fturther embodiment, the invention provides

composition for use 1n a dishwashing machine, characterised
1n that 1t contains a water-soluble glass in crushed form to

protect glassware from corrosion, the water-soluble glass

being made from at least one compound which releases an

active agent to protect glassware from corrosion during at

least one of a washing or rinsing cycle of the dishwashing

machine, wherein the at least one compound accounts for at

most 85 molar % of the glass and the solubility of the

water-soluble glass 1s defined by a mass loss of at

least 0.5 mg under the conditions specified in DIN ISO 719.

In a further embodiment, the invention provides

composition for use 1n a dishwashing machine, characterised

1n that 1t contains a water-soluble glass in tablet form to

protect glassware from corrosion, the water-soluble glass

being made from at least one compound which releases an

active agent to protect glassware from corrosion during at
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least one of a washing or rinsing cycle of the dishwashing

machine, each of the at least one compound accounting for at

most 85 molar % of the glass and the solubility of the

—
P—

water-soluble glass being defined by a mass loss of at

5 least 0.5 mg under the conditions specified in DIN ISO 7109.

In a further embodiment, the invention provides a

method of i1inhibiting the corrosion of glassware in at least
one of a washing or rinsing cycle of a dishwashing machine

by bringing the glassware into contact with at least one of

10 washing or rinsing water contalning an active qguantity of

the composition described herein.

In a further embodiment, the i1nvention provides a

g

method of 1nhibiting the corrosion of glassware in at least

one of a washing or rinsing cycle of a dishwashing machine,

15 characterised 1n that the composition described herein, 1is

placed 1n the interior of the dishwashing machine at a point

accesslible to at least one of washing or rinsing water.

This objective 1s achieved by the invention due to

the use of a water-soluble glass to protect glassware from

20 corrosion, the water-soluble glass being made from at least

one compound which releases an active anti-corrosion agent

during the washing and/or rinsing cycles of a dishwashing

machine, each of these compounds accounting for no more

than 85 molar % of the glass and the solubility of the

25 water-soluble glass being defined by a mass loss of at

least 0.5 mg under the conditions specified in DIN ISO 719.
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Fr DESCRIPTION OF THE DRAWINGS

Figure la 1s a graph showing weight loss in test

P

glasses after 50 rinse cycles in the presence of the glass

30 of the invention 1in ground form and in solid form along with

a reference.
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Figure 1b 1s a graph showing weight loss 1in test

glasses after 100 rinse cycles 1n the presence of the glass

of the invention in ground form and in solid form along with

a reference.

Figure 2a 1s a graph showing damage 1in test

glasses after 50 rinse cycles 1n

a reference.

the presence of the glass

of the i1nvention i1n ground form and 1n solid form along with

Figure 2b 1s a graph showing damage in test

glasses after 100 rinse cycles in the presence of the glass

of the i1nvention in ground form =&

a reference.

nd 1in solid form along with

By preference, the solubility of the water-soluble

glass 1s such that the mass loss

under the specified

conditions 1s at least 10 mg, more preferably at least 50 mg.
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The invention additionally proposes that the compound(s) which release(s) an active agent to
protect glassware from corrosion during the washing and/or rinsing cycles of a dishwashing
machine should be from the group consisting of the oxides of zinc, aluminium, tin, magnesium,

calcium, strontium, titanium, zirconium, manganese and/or lanthanum and/or precursors thereof.

In one particular embodiment, the invention proposes that at least one of the compounds used

should be zinc oxide and/or a precursor thereof.

By preference, at least one of the glass-forming components of the water-soluble glass is

phosphor pentoxide and/or a precursor thereot.

Also particularly preferred as a glass component(s) 1s (are) one or more alkali metal oxides and/or

precursors thereof.

In one especially preferred embodiment, the invention proposes using the water-soluble glass in
the form of a tablet, the tablet preferably being made by casting or drawing the water-soluble

glass.
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Alternatively, the water-soluble glass is used in crushed form, either in the form of glass platelets

or in ground form.

In ground form, the mean particle size 1s preferably at most 500 pm.

The invention additionally relates to a composition for use in a dishwashing machine, containing
an active quantity of a water-soluble glass in crushed form to protect glassware from corrosion,
the water-soluble glass being made from at least one compound which releases an active agent
to protect glassware from corrosion during washing and/or rinsing cycles of a dishwashing
machine, each of these compounds accounting for at most 85 molar % of the glass and the
solubility of the water-soluble glass being defined by a mass loss of at least 0.5 mg under the

conditions specified in DIN ISO 719.

The water-soluble glass is preferably used either in the form of thin glass platelets or 1n ground

form, most preferably with a mean particle size of at most 500 pm.

The composition proposed by the invention contains the water-soluble glass mn a quantity of from

0.1 to 10.0% by weight, more preferably from 0.5 to 5.0% by weight.

In an alternative embodiment, the invention proposes a composition for use in a dishwashing
machine, characterised in that it contains an active quantity of a water-soluble glass 1n tablet form
to protect glassware from corrosion, the water-soluble glass being made from at least one
compound which releases an active agent to protect glassware from corrosion during washing
and/or rinsing cycles of a dishwashing machine, each of these compounds accounting for at most
85 molar % of the glass and the solubility of the water-soluble glass being defined by a mass loss

of at least 0.5 mg under the conditions specified in DIN ISO 719.

The tablet proposed by the invention is preferably made by casting or drawing the water-soluble

glass.



CA 02355367 2001-06-19
WO 00/39259 PCT/EP99/10467

-5 .-

With both the composition in which the water-soluble glass 1s present in crushed form and in the
embodiment where the water-soluble glass 1s provided as a tablet, the solubility of the water-

soluble glass is such that the mass loss under the specified conditions 1s preferably at least 10 mg,

more preferably at least 50 mg.

In both cases, the compound(s) which release(s) an active agent to protect glassware from
corrosion during washing and/or rinsing cycles of a dishwashing machine is (are) from the group
consisting of the oxides of zinc, aluminium, tin, magnesium, calcium, strontium, titanium,

zirconium, manganese and/or lanthanum and/or precursors thereot.

In one particular embodiment, the invention proposes that at least one of the compounds should

be zinc oxide and/or a precursor thereof.

Preferably, at least one of the glass-forming components of the water-soluble glass is

phosphorous pentoxide and/or a precursor thereof.

One or more alkali metal oxides and/or precursors thereof may also be used as glass

component(s).

The invention additionally relates to a method of inhibiting the corrosion of glassware in washing
and/or rinsing cycles of a dishwashing machine by bringing the glassware into contact with
washing and/or rinsing water containing an active quantity of a composition containing the water-

soluble glass in ground form.

Alternatively, a composition as proposed by the invention 1s prepared in the form of a tablet,

placed in the interior of the dishwasher at a point which 1s accessible to the washing and/or

rinsing water.

Before giving a detailed explanation of the features and advantages of the present invention, 1t
should be pointed out that for the purpose of the present invention, the concept “glass™ should

be construed as meaning not only glass 1n the narrower sense, 1.e. an amorphous, non-crystalline,
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transparent substance produced by hardening a melt, but also that produced by hardening a melt

which has crystalline inclusions in an amorphous glass matrx.

The present invention solves at least one and, in preferred embodiments, all the problems

inherent in the prior art described above in a surprisingly simple manner.

By using a water-soluble glass as a “base” for one or more reagents to protect glassware from
corrosion in a dishwasher, the problem caused by the extensive formation of precipitate from
insoluble salts which result in an undesirable deposit, such as occurs with the prior art 1n
particular due to the use of soluble zinc salts for this purpose, are avoided. Instead, the active
agents, such as zinc ions, for example, are released from the water-soluble glass proposed by the
invention into the washing or rinsing water in a delayed release pattern so that there 1s only ever
a small concehtration of active agents present. In this concentration, although the agents are
effective in protecting glassware against corrosion, they are not present in a high enough
concentration to lead to the undesirable formation of insoluble salts to any significant degree. The
disadvantages of using insoluble zinc compounds described above are therefore also avoided by

using the water-soluble glass proposed by the invention.

By using the water-soluble glass proposed by the invention in ground form as an additive to
standard dishwasher products, which are generally made as powders or liquids, the problem of
separation described above is also resolved since the use of a water-soluble glass otfers greater

flexibility in terms of adjusting the specific density to requirements.

If the water-soluble glass proposed by the invention is provided in tablet form and placed in the
interior of the dishwasher at a point which is accessible to the washing and/or rinsing water, e.g.
in the cutlery basket, it will also provide, for the first time ever, active protection against
corrosion

throughout all washing and rinsing cycles, i.e. from the pre-rinse cycle through to the cleaning
cycle and then the intermediate rinse cycles through to the final rinse cycle and, what 1s more,

will last for several cycles. As a result, not only is glassware thoroughly protected against

cOrrosion
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in the dishwasher, handling is made significantly easier and more convenient for the consumer.

The glasses proposed by the invention may be produced by melting mixtures of the oxide
components or precursors thereof for a sufficient time to obtain a homogeneous melt, which 1s

then cooled until 1t solidifies.

The tablets may be made using various methods, for example by casting (e.g. 1n a graphite

mould), drawing, pressing or blowing.

If the glass proposed by the invention is used in crushed form, 1t may be ground in a grinder
specifically suited to this purpose, for example, and an appropriate fraction of particles separated
out, e.g. having an average particle size of at most 500 pm. However, particulate glass may also
be produced by other methods, e.g. by breaking down thin glass discs, resulting in disc-shaped,
thin platelets which may be up to several millimetres in diameter. Both embodiments, 1.e.
spherical particles with a specific maximum particle size and thin platelets, will reliably ensure

thorough mixing with the dishwasher detergent and prevent separation during storage and

transportation.

The solubility of the glass used is defined in accordance with DIN ISO 719. This test method

tests glass as a material and is conducted on glass fines. Grains of a size of between 300 and 500
um are extracted from 2 g of fines over a period of 60 min with water conforming to Quality 2

at 98EC. Further details of how the test is conducted can be found 1n the relevant standard.
However, by contrast with the aforementioned standard, the degree of solubility 1s determined

not by titration with acid but by a standard gravimetric definition of the mass loss.

Example 1

In this example, a glass of the following composition was produced, using the method outlined

below:
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Ammonium compounds or carbonates of the respective elements were used as raw materials and

the sulphate was incorporated by adding 20 molar % of zinc sulphate. The raw materials were
mixed and melted in an aluminium oxide pan in oven electrically heated to 850°C. After a

residence time of 3 h, the glass was poured out.

In order to produce an appropnate powder, the drained glass was cooled in air, ground with an

impact cross-blade mill and screened to obtain a grain fraction with a mean particle size of less

than 400 um.

In order to produce a solid glass tablet, the hot glass was poured into a graphite mould and then

cooled slowly in an annealing furnace starting at 300°C.

The resultant zinc phosphate glass has a solubility characterised by a mass loss of 75 mg under

the conditions specified in DIN ISO 719.

The following comparative tests were conducted to ascertain the effectiveness of the glass

proposed by the invention as a corrosion inhibitor for glassware in dishwashing machines. In a
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first series of tests, test glasses were rinsed 50 and 100 times in a special long-running
. ™

dishwashing machine (Miele G540 Spezial). Powdered dishwasher detergent, Calgonit'lmUltra

2-phase powder, was used as a reference substance. The comparative tests were conducted using

the powdered or gel dishwasher detergent to which was added, by admixing or stirring, 1% by

weight of the glass proposed by the invention in powdered form.

Another series of tests was conducted using the reference dishwasher detergent whilst
simultaneously placing a solid block made from the glass proposed by the invention, the
dimensions of which (prior to the test cycles) were 30 mm x 30 mm x 5 mm, in the cutlery basket

- of the dishwashing machine. The weight loss of the solid glass block after 100 rinsing cycles was
approximately 22.5 g.

Dose of detergent: 20 g Calgonit7 Ultra 2-phase powder per rinse cycle, automatically metered

at the start of the washing cycle.

Water hardness in the machine: 0.1E dGH, central softening by means of an ion exchanger,

internal ion exchanger not in operation.

Washing programme: 65°C programme, 1.e. (both the washing and the clear rinse cycle were run

at 65°C).
Water consumption per rinse cycle: 23.5 1.
Quantity of ninsing agent per cycle: 3 ml (Calgonit7 rinsing agent).

‘The glasses were not soiled, in addition to test glasses, blind glasses were placed in the washing

baskets.

The test objects consisted of the following types of glass:
Schott Zwiesel Glaswerke AG:
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“Neckarbecher’ ’ml 812/2, wine glass, crystal glass

“Paris”m485 8/42, large tumblers, crystal glass
Nachtmann Bleikristallwerke GmbH:

“Opal”:Mwhisky glass, lead crystal glass

“Bistro”T,Mwhisky shot, lead crystal glass

Verrerie Cristallernie D=Arques:

-

' ™
“Luminarc Octime Transparent”, 30 cl whisky glass,

™

“Luminarc Islande Dauphine”, decorated large tumbler.

The weight loss of the test glasses aﬂér 50 and 100 ninsing cycles was gravimetrically
determined. Perceptible changes in the glass surface were evaluated in daylight and 1n a special
illuminated box. The illuminated box is a box with dimensions of 70 cm x 40 cm x 65 cm
(LxBxH), the entire interior of which is pained matt black. The box is illuminated above with an
Osram L 20 W/25 S lamp (60 cm in length), which is covered with a screen to the front. Racks

are arranged in the box, on which the glasses can be placed. The front of the box 1s open.

The glass corrosion was visually assessed using the following scale:

Evaluation Damage 1n 1lluminated box

Slight clouding

Clearly visible clouding
Strong clonding

Significant damage, glass

unsightly

The results of the series of tests, based on an investigation of the effect of adding 1% by weight

of the ground glass described above or placing it in the dishwashing machine as a solid glass
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block as compared with the powdered reference dishwasher detergent, are set out in Tables 2a
to 2e below and Figs. 1a and 1b (results from Table 2a presented as a graph) and Figs. 2a and 2b
(results from Table 2b presented as a graph).

Adding 1% of ground glass corresponds to the addition of approximately 0.35% of zinc oxide,

since the corresponding glass contains approximately 1/3 zinc oxide.

As stated above, the weight loss of the solid glass block after 100 nnse cycles was approximately
22.5 g. From this, it can be calculated that the average weight loss per rinsing cycle 1s 225 mg.
Based on a detergent dose of 20 g of powder and taking account of the fact that the glass contains
approximately 1/3 zinc oxide, the quantity of zinc oxide added per rinsing cycle can be calculated
as being 0.4%. Accordingly, approximately the same quantity of zinc oxide is released per rinsing

cycle by adding 1% of ground glass or using the solid glass block.

Table 2a
Mass loss
sowsecyees | |
Reference 1 % ground glass Solid glass
Neckar 38 23 10.5
Paris 57.5 | 36 25
Octime 28 | 24 14.5
Islande Dekor 561 223 122
Reference 1 % ground glass Solid glass
Neckar 83 33 24

Paris | 130.5 33.5 . 38.5
Octime 60 29 20.5
Islande Dekor 1093 474 308

Table 2b

Glass damage

50 ninse cycles
Reference 1 % ground glass Solid glass

30 L0
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Paris 2.0 0.5

Octime 5.5

Islande Dekor 4.0 1.0 1.0
[ o

O0dnsecyles |
Reference % ground glass Solid glass

Neckar 2.5 2.5 1
Paris 2.5 0 0.5
Octime 11.5 4.5 4.5
Islande Dekor 8.5 4 3

Table 2¢

List of glass damage

Reference 50 rinse cycles 100 rinse cycles

Glasses

Neckarbecher
Paris (large)

Octime ‘
Islande Dekor

GTk 2, GTm 1 GTk 1-2, GTm 1

GTe 2 GTe 2-3

GTm 1-2, GTk 1-2 GTm 3, GTk 3, CLk 3, CLc 2-3
FA1,DS2,ClLel FA 3, DS 3-4, CLe 2

Table 2d
List of glass damage

50 rinse cycles 100 nnse cycles

GTk 1, GTm O-1 GTk 1-2, GTm 1

0 0

CLk 1 GTm 1, GTk 1-2, CLk 2
DS 1 DS 2, FA 2

With 1% glass powder

Glasses

Neckarbecher
Paris (large)
Octime
Islande Dekor

Table 2e
List of glass damage

Solid glass 50 ninse cycles 100 rinse cycles

o e et Bee i Lol B L et o o E v AT b TS = M kA U 10 1 MG PR - 4 s AR T O M 4 Dy A € T P MOV FEN I o o\ M L NP T AN AL RTINS, A STl s DA, | M S R W g -1
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Glasses

GTk 1 GTk 1

GTk O-1 GTk 0-1

0 GTm 1-2, GTk 2, CLk 1
DS 1-2, FA 1-2

Neckarbecher
Paris (large)
Octime
Islande Dekor

GT = Glass clouding m = Mouth edge area
CL = thin parallel streaking, “Cordlines”  k = (Glass bowl

FA = Colour changes s = Stem

DS = Decoration damage f = Glass base

e = (lass crackling
As may be seen from the tables, both adding 1 % of ground glass and providing the solid glass

block significantly improves protection against corrosion as compared with the reference

composition, the protection afforded by the solid glass block being significantly better than that
obtained by adding ground glass.

In another series of tests, the glass proposed by the invention was compared with the insoluble

zinc oxide and not readily soluble zinc phosphate known from the prior art. In these instances,
the detergent used was Calgonit7 Ultra 2-phase gel (25 ml per rinse cycle). From Table 3a

below, it may be seen that the protective effect against corrosion measured by mass loss in
accordance with the method described above, obtained by adding 1% by weight of the glass
proposed by the invention in this example corresponds to adding 0.5% of zinc oxide. However,
since the zinc oxide content in the corresponding glass 1s only about 1/3, which means that the
addition of 1% glass corresponds to about only 0.35% zinc oxide, the anti-corrosion effect
produced by the glass proposed by the invention is surprisingly higher than that obtained simply
by adding zinc oxide and is also superior to the etfect obtained by adding an even higher

concentration of zinc phosphate, expressed as ZnO.

Table 3a

Mass loss

100 rinse cycles

- - L B el AL e At m At 0 d 2 o2l et ml 2rm s mrhr A buas A adds Lo RABas JAA AN 2 2 AL, Le@ et e 2 b ', e d’e®s "W VIR * et . P I TURPTIN  E R Wil JRPP o= PRSP - - P2 gy | | 7 N S T JULNN B PO B BT a- Wi StPS sy I L7 NS | LI g ERSPREY-ICT oY INERF N CARE: ) | a7 § SESU T R EL PR G L0 TN I BLAA B 12 0T A ICHNE et | FLA 2 TEme s A 0 s TP SOUEHAT SR i e aitire FOMM TN Y WD vt L0 s
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0.25 % ZnO 1 % glass 0.5 % ZnO 1 % Zn-Phos.

(=0.63 % ZnO)

12
10

20
17

Neckarbecher 22 14
21 16

Paris (large) 36 18 21 38
34 14 25 27

e -

25 33

Opal 36 30

34 33

Bistro 42 34
Total 191 126 127 168

Table 3b
Glass damage

100 rinse cycles

0.25 % ZnO 1 % glass 0.5 % ZnO 1 % Zn-Phos.

=0.63 % Zn0)

Neckarbecher GTk 1; MR 1 GTk 0-1 GTk O-1 GTk 2, GTm 2

Paris (large) GTe 1

0
Bistro 0
GT = Glass clouding m = Mouth edge area
CL = thin parallel streaking, “Cordlines”  k = Glass bowl
FA = Colour changes s = Stem
DS = Decoration damage f = Glass base

e = Glass crackling

Example 2

In this example, a glass of the following composition was made using the same method as that

described with reference to example 1:
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Component
P,0s

Na,O

K,0

CaO

SO;

-15 -

Table 4

Molar %

20

9.5

12

38

20.5

PCT/EP99/10467

Initial tests on the effectiveness of the glass proposed by the invention as a glass corrosion

inhibitor in dishwasher machines showed positive results similar to those obtained using the glass

described 1n example 1.

Example 3

In this example, a glass of the following composition was made using the same method as that

described with reference to example 1:

Component
P,0s

Na;O

CaO

Al,Os

SO;

Table 5

Molar %

40.5

20.3

10.7

20.5

Initial tests on the effectiveness of the glass proposed by the invention as a glass corrosion
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inhibitor in dishwasher machines showed positive results similar to those obtained using the glass

described in example 1.

The features of the invention disclosed in the description above and 1n the claims and drawings

may be used individually or in any combination to apply the invention in its different

embodiments.
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CLAIMS:
1. Use of a water-soluble glass to protect glassware

from corrosion, the water-soluble glass comprising at least

one compound which releases an active antil-corrosion agent

-

during at least one of a washing or rinsing cycle of a

dishwashing machine, wherein the at least one compound
accounts for no more than 85 molar % of the glass and the
solubility of the water-soluble glass 1s defined by a mass

loss of at least 0.5 mg under conditions specified in

DIN ISO 7189.

2. The use of claim 1, wherein the solubility of the

water-soluble glass 1s such that the mass loss under the

specified conditions 1s at least 10 mg.

3. The use of claim 2, wherein the solubility of the

water-soluble glass 1is such that the mass loss under the

specified conditions 1s at least 50 mg.

- -

4 The use of any one of claims 1 to 3, wherein the

at least one compound i1s an oxide of zinc, aluminium, tin,

magnesium, calcium, strontium, titanium, zirconium,

manganese, lanthanum or a precursor thereof.

5. The use of claim 4, wherein the at least one

compound 1s zilnc oxide or a precursor thereof.

6 . The use of any one of claims 1 to 5, wherein the

water-soluble glass further comprises phosphorus pentoxide

Or a precursor thereof.

7. The use of any one of claims 1 to 6, wherein the

water-soluble glass further comprises at least one alkali

gr—
e

metal oxide or a precursor thereof.
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8 . The use of any one of claims 1 to 7, wherein the

P

water-soluble glass 1s 1n the form of a tablet.

P

9. The use of claim 8, wherein the tablet is made by

casting or drawing the water-soluble glass.

P

10. The use of any one of claims 1 to 7, wherein the

water-soluble glass 1s in ground form.

11. The use of claim 10, wherein the ground form 1is

obtained by breaking down thin glass discs.

12. The use of claim 10 or 11, wherein the water-

soluble glass has a mean particle size of at most 500 wum.

13. Composition for use 1n a dishwashing machine,

characterised i1n that 1t contains a water-soluble glass in
crushed form to protect glassware from corrosion, the

water-soluble glass being made from at least one compound

which releases an active agent to protect glassware from

—

corrosion durlng at least one of a washing or rinsing cycle

of the dishwashing machine, wherein the at least one

compound accounts for at most 85 molar % of the glass and

the solubility of the water-soluble glass is defined by a

mass loss of at least 0.5 mg under the conditions specified

in DIN ISO 719.

14 . The composition of claim 13, wherein the

| —

water-soluble glass 1n crushed form is in the form of thin

glass platelets.

15. The composition of claim 13, wherein the

water-soluble glass 1n crush form i1s in ground form.

16. The composition of claim 15, wherein the

water-soluble glass has a mean particle size of at

most 500 um.
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17. The composition of any one of claims 13 to 16,

wherein the water-soluble glass 1s present in a guantity of

from 0.1 to 10.0 % by weight.

F

18. The composition of claim 17, wherein the

water-soluble glass 1s present in a quantity of from 0.5

to 5.0 % by weight.

i pr—

19. The composition of any one of claims 13 to 18

wherein the solubility of the water-soluble glass is such

that the mass loss under the specified conditions is at

least 10 mg.

20. The composition of claim 19, wherein the

solubility of the water-soluble glass 1s such that the mass

loss under the specified conditions 1is at least 50 mg.

21. The composition of any one of claims 13 to 20,
wherein the at least one compound which releases an active

agent to protect glassware from corrosion during the at

—

least one of a washing or rinsing cycle of the dishwashing

gt

machine 1s an oxide of zinc, aluminium, tin, magnesium,

calcium, strontium, titanium, zirconium, manganese or

lanthanum or a precursor thereof.

ﬁ

22 . ~ The composition of claim 21, wherein the at least

grivs
—

one compound 18 zlnc oxlide or a precursor thereof.

g

23, The composition of any one of claims 13 to 22,

wherein the water-soluble glass further comprises phosphorus

pentoxide or a precursor thereof.

gri==

24 . The composition of any one of claims 13 to 23,

wherein the water-soluble glass further comprises at least

one alkalili metal oxide or a precursor thereof.
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25. Composition for use 1n a dishwashing machine,
characterised 1n that 1t contains a water-soluble glass in

tablet form to protect glassware from corrosion, the

water-soluble glass being made from at least one compound

which releases an active agent to protect glassware from

g

corrosion during at least one of a washing or rinsing cycle

—

of the dishwashing machine, each of the at least one

r

compound accounting for at most 85 molar % of the glass and

\C

the solubility of the water-soluble glass being defined by a
mass loss of at least 0.5 mg under the conditions specified

in DIN ISO 719.

26 . The composition of claim 25, wherein the tablet is

made by casting or drawlng the water-soluble glass.

27 . The composition of claim 25 or 26, wherein the

solubility of the water-soluble glass is such that the mass

loss under the specified conditions is at least 10 mg.

28. The composition of claim 21, wherein the

solubility of the water-soluble glass is such that the mass

loss under the specified conditions is at least 50 mg.

29. The composition of any one of claims 25 to 28,

wherein the at least one compound which releases an active

agent to protect glassware from corrosion during the at

least one of a washing or rinsing cycle of the dishwashing

machine 1s an oxide of zinc, aluminium, tin, magnesium,

calcium, strontium, titanilum, zirconium, manganese,

i
p—

lanthanum or a precursor thereof.

30. The composition of claim 29, wherein the at least

one compound 1s zlnc oxlde or a precursor thereof.
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P

31. The composition of any one of claims 25 to 30,

wherelin the water-soluble glass further comprises phosphorus

pentoxide or a precursor thereof.

32. The composition of any one of claims 25 to 31,

wherein the water-soluble glass further comprises at least

one alkali metal oxide or a precursor thereof.

33. A method of i1nhibiting the corrosion of glassware

in at least one of a washing or rinsing cycle of a

dishwashing machine by bringing the glassware into contact

with at least one of washing or rinsing water containing the

composition of any one of claims 13 to 24.

34 . A method of i1nhibiting the corrosion of glassware

in at least one of a washing or rinsing cycle of a
dishwashing machine, characterised in that the composition
of any one of claims 25 to 32, 1s placed in the interior of
the dishwashing machine at a point accessible to at least

one of washing or rinsing water.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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