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RAPID CURING WATER RESISTANT COMPOSITION FOR GROUTS,
FILLERS AND THICK COATINGS

BACKGROUND OF THE INVENTION

The present invention relates generally to compositions that can be used for
erouting of tile and the like, and as fillers and thick coatings for use with other types of
building materials, and more particularly relates to rapid curing premixed compositions
containing a rapid curing acrylic-based polymer, a silicone emulsion, and a silane, that can

be used as grout, filler or thick coating.

Tile 1nstallation commonly involves grouting of the tile with a water-based
cementitious grout typically prepared by mixing a cementitious powder with water
immediately prior to application of the grout. Mixing of the cementitious powder with
water 18 typically messy, and the success of the grouting application 1s highly dependent
upon using the correct proportions of cementitious powder and water, and the proper
amount of mixing and “‘slaking” time. Furthermore, obtaining acceptable color uniformity
with cementitious grouts 1s commonly a major challenge, since cementitious grouts are
prone to efflorescence, typically a buildup of a visible, white powdery substance at the
surface of grout joints, and since the final cured color of a grout 1s sensitive to absorption
by tile and substrates, as well as environmental and weather conditions. Additionally,
cementitious grouts commonly have poor stain resistance, and must be treated with topical

sealers to resist staining.

Premixed grouts are typically more convenient to use than cementitious grouts,
since they come ready to use and do not need to be mixed with water or other components
prior to use. Premixed grouts are especially beneficial for color consistency and stain
resistance. However, conventional premixed grouts do not harden as fast as cementitious

grouts, and often require many days to cure properly.

One known tile grout composition 1s a water-based epoxy grout composition that
employs a water dispersible epoxy polymer and a water compatible polyamine epoxy resin
adduct as a curing agent 1n combination with a water repellent component. Another known
erout composition includes naturally rounded colored quartz particles and a water-borne
polyurethane. Another known polymer composition for flexibilizing building materials

includes a water-insoluble, film-forming polymer of one or more ethylenically unsaturated
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monomers capable of free radical polymerization, a water-soluble polymer of one or more
ethylenically unsaturated monomers capable of free radical polymerization, along with ionic

and nontonic emulsifiers, and a mixture of at least two organosilicon compounds.

A fast hardening aqueous coating composition and paint is also known, including
about 95-99 percent by weight of an anionically stabilized aqueous emulsion of a copolymer
having a Tg of from about (0° C. to about 40° C, about 0.2 to about 5 percent by weight of a
polyimine; and about 0.2 to about 5 percent by weight of a volatile base. Also known are
aqueous silicone dispersions that are crosslinkable into an elastomeric state on removal of
water, for the production of elastomeric silicone seals. A shelf-stable fast-cure aqueous
coating 1s also known that contains an anionically stabilized latex, a polyfunctional amine and

a volatile base in an amount sufficient to deprotonate the conjugate acid of the amine.

Moisture resistance 1s a key performance attribute of tile grouts, such that they can be
used 1n showers, tub surrounds, kitchens and other areas with intermittent or continual
wetness. There remains a need for rapid curing compositions that attain sufficient ultimate
hardness and moisture resistance for use in grouting of tile and the like, and as fillers and
thick coatings for use with other types of building materials. It is therefore desirable to
provide compositions that can be used for grouting of tile and the like, and as fillers and thick
coatings for use with other types of building materials, that cures rapidly and attains an

improved ultimate hardness and moisture resistance. The present invention meets these and

other needs.

SUMMARY OF THE INVENTION

Briefly, and in general terms, the is described a premixed composition formed from
modified polyacrylate polymer, silicone emulsion, and silane that, when acting together, cure
rapidly to form a composition that can be used as a grout or coating that rapidly attains an

ultimate desired hardness. In addition, the composition attains improved moisture resistance.

Accordingly, in a first aspect, there is described a premixed composition suitable for
use as a grout or coating, comprising: 15-25 percent by weight of a latex resin having a glass

transition temperature (Tg) above 25° C; 1.5-3.5 percent by weight of a silicone emulsion;

0.15 to 0.25 percent by weight of a silane; and 72 to 80 percent by weight sand, wherein said
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composition has a Shore D hardness of at least 20 after a one-day dry cure, and Shore D
hardness of at least 18 after being subjected to immersion in water for one day following a
one-day dry cure.

These components in the proper proportions forms a stable viscous suspension that
can be floated into tile joints, and cleaned from an adjacent tile surface. The composition
rapidly cures to form a hard mass that is resistant to abrasion, in both dry and wet conditions,

1s color consistent, and is resistant to staining.

In another presently preferred aspect, the composttion has a Shore D hardness of at
least 60 after a seven-day dry cure, and a Shore D hardness of at least 50 after being subjected

to immersion in water for one day following a seven-day dry cure.

The optimum sand amount may be determined b‘y its packing density, which is mostly
controlled by the gradation in size and shape of the sand. More preferably, the composition
includes approximately 18 - 20 percent by weight of the latex resin, and approximately 2.0 -

2.8 percent by weight of the silicone emulsion.

In a presently preferred aspect, the latex resin component of the composition includes
a polymer obtained by co-polymerization of styrene, alkyl(meth)acrylate and other
copolymerizable monomers, where the alkyl group of the acrylate monomer can be methyl,
ethyl, propyl, butyl or higher alkyl groups. The latex of the present invention has superior
drying characteristics which are well described in U.S. Patent No. 6,376,574, and in which the
hardening characteristics of different latexes are shown in Table 1. More preferably, the latex
polymer includes a copolymer of styrene and butylacrylate, optionally with a minor amount of
another copolymerizable monomer. In order to obtain a high Tg latex polymer with rapid
curing and hardness characteristics, the styrene monomer 1s preferable. The styrene content
may be in the range of zcro to about 70 percent by weight of the latex resin polymer. In
another presently preferred aspect, the silicone emulsion can include approximately 30 to 60
percent by weight of a siloxane, such as polymethylethoxy siloxane, and approximately 1 to 5
percent by weight of an alkylalkoxy silane, such as octyl triethoxy silane, with a remainder of

ethanol, for example, although other similar silicone emulsions can also be suitable.
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In another presently prcferred aspect, the silane can include alkylalkoxy silane,
optionally with a fluoropolymer, or alternatively can include an alkylalkoxy silane optionally
with hydroxyl polyglycolether, an organic solvent such as alkoxyethanol acetate and ethanol,

for example, although other similar silicone emulsions can also be suitable.

In a further aspect, there 1s described a premixed composition suitable for use as a
grout or coating, comprising: 15 - 25 percent by weight of a latex resin having a glass
transition temperature (Tg) above 25° C; 1.5 - 3.5 percent by weight of a silicone emulsion;
0.15 to 0.25 percent by weight of a silane; 0.8 to 1.0 percent by weight ethylene glycol; and
72 to 80 percent by weight sand.

In a turther aspect, there is described a method of grouting tile, comprising the steps
of: providing a premixed composition, comprising: a) 15-25 percent by weight of a latex resin
having a glass transition temperature (Tg) above 25° C, b) 1.5-3.5 percent by weight of a
silicone emulsion, ¢) 0.15 to 0.25 percent by weight of a silane, and d) 72 to 80 percent by
weight sand; applying the premixed composition in spaces between a plurality of tiles
installed on a substrate surface; and allowing the premixed composition to dry to cure;
wherein said composition has a Shore D hardness of at least 20 after a one-day dry cure,
Shore D hardness of at least 18 after being subjected to immersion in water for one day
following a one-day dry cure, a Shore D hardness of at least 40 after a three-day dry cure, and
Shore D hardness of at least 35 after being subjected to immersion in water for one day

tollowing a three-day dry cure.

In a still further aspect, there 1s described a method of grouting tile, comprising the
steps of: providing a precmixcd composition, comprising: a) a latex resin having a glass
transition temperature (Tg) above 25° C, b) a silicone emulsion, ¢) a silane, and d) sand;
applying the premixed composition in spaces between a plurality of tiles installed on a
substrate surface; and allowing the premixed composition to dry to cure, wherein said
premixed composition comprises: 15 - 25 percent by weight of a latex resin having a glass
transition temperature (Tg) above 25° C; 1.5 - 3.5 percent by weight of a silicone emulsion;

0.15 to 0.25 percent by weight of a silane; 0.8 to 1.0 percent by weight ethylene glycol; and
72 to 77 percent by weight sand.
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Thesc and other aspects and advantages of the invention will become apparent from
the following detailed description, which illustrates by way of example the features of the

invention.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s a bar graph depicting the Shore D hardness results of 1-day cure and 1- day

immersion samples.

Figure 2 1s a bar graph depicting the Shore D hardness results of 7-day cure and 1- day

immersion samples.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The premixed composition of the present invention advantageously includes a latex
resin, a silicone emulsion, and a silane. The latex resin preferably has a glass transition
temperature (Tg) above 25° C. The glass transition temperature can be measured by thermal
method (e.g. DSC) or thermo-mechanical method (e.g. TMA), which 1s known 1n the prior art.
The latex resin component of the composition preterably includes a polymer obtained by co-
polymerization of styrene, alkyl(meth)acrylate and other copolymerizable monomers. More
preferably, the latex polymer includes a copolymer of styrene and butylacrylate, optionally
including a minor amount of another similar copolymerizable monomer, such as 1s well
known in the art. In order to obtain high Tg latex polymer, styrene content may be in the
range of zero to about 70 percent by weight of the polymer. The alkyl group of the acrylate
monomer can be, methyl, ethyl, propyl, butyl or higher alkyl groups. The butyl group 1s the

most commonly used in the fast curing latex composition. The latex content 1n the

composition of the present invention 1s
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approximately 15 to 25 percent by weight as a latex, which 1s typically provided as
approximately 40 to 60 solid percent by weight, where the filler content 1s typically
approximately 76 to 85 percent by weight. More preferably, the latex resin content 1s
approximately 18 to 20 percent by weight of the composition of the present invention.
One such presently preferred latex resin 1s a latex resin commercially available under such
brand names as HD-21A from Rohm & Haas, or DT-250 from Dow Chemical, containing

approximately 45.0 to 55.0 percent by weight ot acrylic polymer(s) or a styrene-acrylate
based polymer.

The silicone emulsion can include approximately 30 to 60 percent by weight
polymethylethoxy siloxane and approximately 1 to 5 percent by weight alkylalkoxy silane,
for example, although other similar silicone emulsions can also be suitable. The presently
preterred range of the silicone emulsion, which typically has 40 — 50 solid weight %
content, 1s 1.5 — 3.5 percent by weight in the composition of the present invention, more
preferably 2.0 — 2.8 percent by weight. Too much silicone emulsion may cause the curing
delay, whereas insufficient amount of the emulsion limits the water resistance ability of the
cured composition. One such presently preterred silicone emulsion 1s available under the
brand name SILRES BS 45 from Wacker, containing an alkylsilicone resin emulsion in
water, and more particularly containing approximately 30 to 60 percent by weight
polymethylethoxysiloxane and approximately 1 to 5 percent by weight octyltriethoxy
sitlane, with a trace amount of ethanol, for example, although other similar silicone

emulsions can also be suitable.

The silane can include an alkylalkoxy silane water dispersion, optionally with a
fluoropolymer; or alternatively, the silane can include alkylalkoxy silane optionally with
hydroxy polyglycolether, alkoxyethanol acetate, with a remainder of an organic solvent,
such as ethanol, for example, although other similar silanes can also be suitable. One such

presently preferred silane 1s an alkylalkoxy silane with fluoropolymer dispersion in water

available under the brand name SILRES BS 29A from Wacker.

The composition of the present invention also preferably contains approximately
72 to 80 percent by weight sand, or more preferably approximately 74 to 77 percent by
welght sand, and can contain approximately 0.8 to 1.0 percent by weight ethylene glycol.

The optimum amount of sand may be determined by the packing density of the sand,
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which 1s mostly controlled by the gradation in size and shape of the sand. The
composition of the present invention may also optionally include other minor ingredients,
such as a deodorant to mask any ammonia smell from the fast curing latex, as well as
various fillers, pigments, thickeners, and adjuvants, such as, for example, approximately
0.2 percent by weight of a silicone defoamer; approximately 0.07 to 0.1 percent by weight
of a surfactant, such as nonylphenol polyethoxylate; approximately 0.04 percent by weight
of preservative and biocide; approximately 0.015 percent by weight of a rheology moditier
and thickener, such as hydroxyethyl methyl cellulose; and approximately 0.5 to 0.6 percent
by weight of an acrylic-based thickener, for example. Other similar fillers, pigments,
thickeners, and adjuvants may also be suitable. The unexpected, surprising improvement
of the compositions according to the invention 1s illustrated in the following detailed
comparative examples presented for purposes of comparison, and examples of preferred

embodiments according to the invention.
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Table 1 - COMPARATIVE EXAMPLES
Example A Example B Example C
(parts by weight) | (parts by weight) | (parts by weight)
Synthomer RAVACRYL 188 188
473
Rohm & Haas HD-21A 188
Wacker SILRES BS 435 22
Wacker SILRES BS 29A 2.5 2.5 2.5
Defoamer 2.5 2.5 2
Non-1onic surfactant 2.7 2.7 1
Ethylene glycol 14 14 10
Biocide and preservative 0.43 0.43 0.43
Water 3.5 3.5
Cellulose ether thickener 0.15
#70 sand 750 750 750
Acrylic thickener 1.2 3.5 7
Total 966.23 990.53 961.08
Table 2 - RELATIVE SHORE D HARDNESS (DUROMETER - D)

Cure Time (days) Example A Example B Example C

1 18 16 38

3 30 32 46

S 35 33 66

7 33 35 69

13 40 36 6Y

30 40 36 71
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Table 3 — RELATIVE SHORE D HARDNESS WITH WATER IMMERSION
(DUROMETER - D)

Example A Example B Example C

1 Day Dry Cure 18 16 38
1 Day Dry Cure/ 0 3 4
1 Day Water Immersion

3 Day Dry Cure 30 32 36
3 Day Dry Cure/ 3 22 30
| Day Water Immersion

7 Day Dry Cure 36 35 69
7 Day Dry Cure/ 18 28 44
I Day Water Immersion

Table 4 — STAIN RESISTANCE

Staining Agents Example A Example B Example C
Coffee 1 1 1
Coke 0 0 0
Red wine 0 0 0
Soy sauce 0 0 0
Ketchup 0 0 0
Mustard 1 0 0
Vegetable oil 0 0 0
Total score 2 1 1

(Rating (0-4): 0-No stain; 1-Very light; 2-Light; 3-Medium; 4-Heavy)
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Table 5 - EXAMPLES OF PREFERRED EMBODIMENTS
Example 1 Example 2 Example 3
(parts by weight) | (parts by weight) | (parts by weight)
Rohm & Haas HD-21A 188
Dow Chemical DT-250NA 188 216
Wacker SILRES BS 435 22 22 25.5
Wacker SILRES BS 29A 2 1.75 2.3
Defoamer 2 2
Non-ionic surfactant 1 1 0.75
Ethylene glycol 10 10 3
Biocide and preservative 0.43 0.43 0.43
Cellulose ether thickener 0.15 0.15 0.15
#70 sand 750 750 760
Acrylic thickener 6 S 0
Total 981.58 980.33 1019.13
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Table 6 — RELATIVE SHORE D HARDNESS (DUROMETER - D)

Cure Time (days) Example 1 Example 2 Example 3
1 35 37 24
3 48 52 50
d oN) 03 038
7 63 72 72
15 63 735 72
40 70 76 73

Table 7 — RELATIVE SHORE D HARDNESS WITH WATER IMMERSION
(DUROMETER - D)

Example 1 Example 2 Example 3

1 Day Dry Cure 35 37 24
1 Day Dry Cure/ 18 30 22
1 Day Water Immersion

3 Day Dry Cure 438 52 S0
3 Day Dry Cure/ 43 49 43
1 Day Water Immersion

7 Day Dry Cure 68 72 72
7 Day Dry Cure/ 39 67 64
I Day Water Immersion
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Table 8 — STAIN RESISTANCE

Staining Agents Example 1 Example 2 Example 3
Coffee | | 0
Coke 0 0 0
Red wine 0 0 0
Soy sauce 0 0 0
Ketchup 0 0 0
Mustard 0 0 0
Vegetable oil 0 0 0
Total score 1 1 0

(Rating (0-4): O-No stain; 1-Very light; 2-Light; 3-Medium; 4-Heavy)

In the foregoing Comparative Examples A-C, and Examples 1-3, grout
compositions were prepared by mixing the ingredients listed in Tables 1 and 5, and were
tested by application of the grout compositions to tile installed on a backerboard by
inserting the grout composition in spaces between the tiles according to standard
techniques, and allowing the applied grout compositions to dry for different periods of
time, and were tested for relative hardness on the Shore Durometer (D) scale, as indicated
in Tables 2 and 6. The samples were also tested for relative hardness for different periods
of drying time and with and without immersion in water, as indicated in Tables 3 and 7.
The samples were rated for stain resistance after 4 hours of stain dwell time, and after
being brushed clean with water only, and allowed to dry. The samples were tested for
stain resistance on a subjective relative scale of zero to 4, with the following ratings: 0-No

stain; 1-Very light; 2-Light; 3-Medium; 4-Heavy.

It can be seen from the foregoing examples 1n Tables 2 and 6 that the compositions
of Examples 1-3 according to the invention showed surprising improvement of hardness
over the Comparative Examples A-C after drying and curing only, and from Tables 4 and
3 that the Compositions of Examples 1-3 according to the invention showed improved
stain resistance over the Comparative Examples A-C. However, it can be seen from
Tables 3 and 7 that the compositions of Examples 1-3 according to the invention

unexpectedly showed a dramatic improvement of hardness over the Comparative
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Examples A-C, after drying and curing for one day, followed by immersion in water for a
period of one day; after drying and curing for three days, followed by immersion in water
for a period of one day; and after drying and curing for three days, followed by immersion
in water for a period of one day. The properties of rapid curing and resistance to water are
critically important for compositions and coatings that are subjected to exposure to water,
such as by immersion, splashing or condensation, for example. The premixed composition
of the present invention preferably has a Shore D hardness of at least 20 after a one-day
dry cure, and a Shore D hardness of at least 18 after being subjected to immersion 1n water
for one day following a one-day dry cure; a Shore D hardness of at least 40 after a three-
day dry cure, and a Shore D hardness of at least 35 after being subjected to immersion 1n
water for one day following a three-day dry cure; and a Shore D hardness of at least 60
after a seven-day dry cure, and a Shore D hardness of at least S0 after being subjected to

immersion 1n water for one day following a seven-day dry cure.

It will be apparent from the foregoing that while particular forms of the invention
have been illustrated and described, various modifications can be made without departing
from the spirit and scope of the invention. Accordingly, 1t 1s not intended that the

invention be limited, except as by the appended claims.
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EMBODIMENTS IN WHICH AN EXCLUSIVE PROPERTY OR PRIVILEGE IS
CLAIMED ARE DEFINED AS FOLLOWS:

1. A premixed composition suitable for use as a grout or coating, comprising:
15-25 percent by weight of a latex resin having a glass transition temperature (1g)

above 25° C;
1.5-3.5 percent by weight of a silicone emulsion;
0.15 to 0.25 percent by weight of a silane; and
72 to 80 percent by weight sand,

wherein said composition has a Shore D hardness of at least 20 after a one-day dry

cure, and Shore D hardness of at least 18 after being subjected to immersion in water for one

day following a one-day dry cure.

2. The premixed composition of Claim 1, wherein said latex resin comprises a
polymer obtained by polymerization of alkyl(meth)acrylate, wherein the alkyl group of the
acrylate monomer can be methyl, ethyl, propyl, butyl or higher alkyl groups.

3. The premixed composition of Claim 1, wherein said latex resin comprises a

copolymer of styrene and butylacrylate.

4. The premixed composition of Claim 2, wherein said polymer comprises zero to

70 percent by weight styrene.

J. The premixed composition of Claim 1, wherein said silicone emulsion

comprises 30 to 60 percent by weight polymethylethoxy siloxane and 1 to 5 percent by weight
alkylalkoxy silane.

6. The premixed composition of Claim 1, wherein said silane comprises an

aqueous dispersion of alkylalkoxy silane.

CA 2787026 2017-06-01



14

7. The premixed composition of Claim 1, wherein said silane comprises a water

thinnable alkylalkoxy silane, with alkyl hydroxyl polyglycolether, alkoxyethanol acetate, and

a remainder of an organic solvent.

8. A premixed composition suitable for use as a grout or coating, comprising:

15 - 25 percent by weight of a latex resin having a glass transition temperature (1g)
above 25° C;

1.5 - 3.5 percent by weight of a silicone emulsion;

0.15 to 0.25 percent by weight of a silane;

0.8 to 1.0 percent by weight ethylene glycol; and

72 to 80 percent by weight sand.

9. The premixed composition of Claim 8, wherein said composition has a Shore
D hardness of at least 40 after a three-day dry cure, and Shore D hardness of at least 35 alter

being subjected to immersion in water for one day following a three-day dry cure.

10.  The premixed composition of Claim 8, wherein said silicone emulsion

comprises 2.0 - 3.0 percent by weight of the total composition of the premixed composition.

11.  The premixed composition of Claim 8, wherein said latex resin comprises a

polymer obtained by polymerization of alkyl(meth)acrylate, wherein the alkyl group of the

acrylate monomer can be methyl, ethyl, propyl, butyl or higher alkyl groups.

12.  The premixed composition of Claim 8, wherein said latex resin comprises a

copolymer of styrene and butylacrylate.

13.  The premixed composition of Claim 11, wherein said polymer comprises zero

to 70 percent by weight styrene.
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14.  The premixed composition of Claim 8, wherein said silicone emulsion

comprises 30 to 60 percent by weight polymethylethoxy siloxane and 1 to 5 percent by weight

alkylalkoxy silane.

15.  The premixed composition of Claim 8, wherein said silane comprises an

aqueous dispersion of alkylalkoxy silane.

16.  The premixed composition of Claim 8, wherein said silane comprises a water
thinnable alkylalkoxy silane, with alkyl hydroxyl polyglycolether, alkoxyethanol acetate, and

a remainder of an organic solvent.

17. A method of grouting tile, comprising the steps oft:
providing a premixed composition, comprising:
a) 15-25 percent by weight of a latex resin having a glass transition
temperature (Tg) above 25° C,
b) 1.5-3.5 percent by weight of a silicone emulsion,
¢) 0.15 to 0.25 percent by weight of a silane, and
d) 72 to 80 percent by weight sand,;
applying the premixed composition in spaces between a plurality of tiles installed on a
substrate surface; and

allowing the premixed composition to dry to cure;

wherein said composition has a Shore D hardness of at least 20 after a one-day dry
cure, Shore D hardness of at least 18 after being subjected to immersion in water for one day
following a one-day dry cure, a Shore D hardness of at least 40 after a three-day dry cure, and

Shore D hardness of at least 35 after being subjected to immersion in water for onc day

following a three-day dry cure.

18.  The method of Claim 17, wherein said composition has a Shore D hardness of
at least 60 after a seven-day dry cure, and a Shore D hardness of at least 50 after being

subjected to immersion in water for one day following a seven-day dry cure.
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19. A method of grouting tile, comprising the steps of:
providing a premixed composition, comprising:
a) a latex resin having a glass transition temperature (Tg) above 25 C,
b) a silicone emulsion,
¢) a silane, and
d) sand;
applying the premixed composition in spaces between a plurality of tiles installed on a
substrate surface; and

allowing the premixed composition to dry to cure,

wherein said premixed composition comprises: 15 - 25 percent by weight of a latex

resin having a glass transition temperature (Tg) above 25° C; 1.5 - 3.5 percent by weight of a

silicone emulsion: 0.15 to 0.25 percent by weight of a silane; 0.8 to 1.0 percent by weight

ethylene glycol; and 72 to 77 percent by weight sand.

20.  The method of Claim 19, wherein said composition has a Shore D hardness of
at least 60 after a seven-day dry cure, and a Shore D hardness of at least 50 after bemg

subjected to immersion in water for one day following a seven-day dry cure.
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