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ABSTRACT OF THE DISCLOSURE

The present description relates to an anti-efflorescence water based
composition that eliminates the efflorescence that occurs on new pavers,
stones, concrete bricks or concrete furniture because of high humidity

comprising a homo polymer solution of acrylic, an hydrolyzed polyvinyl alcohol

and/or a combination thereof.
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ANTI-EFFLORESCENCE COMPOSITION

TECHNICAL FIELD
[0001] The present description relates to an anti-efflorescence water based

composition that eliminates the efflorescence from pavers, concrete bricks,

stones or concrete furniture.

BACKGROUND ART
[0002] It is common to see large and unsightly blotches or patches of a

white crystalline formation on the face of brick walls. These patches are formed
when water moving through a wall or other structure, or water being driven out
as a result of the heat of hydration as cement stone is being formed, brings salts
to the surface that are not commonly bound as part of the cement stone. As the

water evaporates, it leaves the salt behind, which forms a white, fluffy deposit.

The resulting white deposits are referred to as "efflorescence”.

[0003] Efflorescence is a whitish deposit on the surface of material, having
as its main components CaCO3;, Na,CO3;, KoCO3, or CaSO4 for example. The
formation of efflorescence depends on the presence of water soluble salts
(especially Ca“"), the presence of water and the presence of channels along
which water can migrate to the surface of the material. During hydration of
cement for example, water soluble chemicals such as Ca(OH), are formed.

During drying, these water soluble chemicals migrate with water to the surface

of the material and then react with the CO, or SO, in the air to form the
respective carbonate or sulphate salt. More specifically, sulfates and carbonates
being drawn from the material by the moisture leave a crystalline deposit on the

surface of the material, after the evaporation of the moisture. While formed in all

seasons, efflorescence is an especially serious problem in winter because of

the slower hydration and the lower water solubility of chemicals at colder

temperatures.

[0004] Surface efflorescence causes aesthetic detriment that can monetarily
devalue afflicted masonry. Particularly, in case of dark colored mortar surfaces

for example, the formation of bright spots causes an irregular pattern of high
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contrast. When efflorescence occurs underneath a water-repellent coating, salt
crystals expand as they grow and can cause extreme pressures that can result
in the spalling and flaking of a building material. This process can ultimately

compromise the structural integrity of the building material.

[0005] Diluted acids and other strong active agents are used commonly to
remove the efflorescence from bricks however the white patches soon

reappear.

[0006] Hydrophobic additives have also been incorporated into inorganic
building material in an attempt to reduce moisture penetration and reduce
efflorescence. However, the addition of such additives is self-limiting since
water is needed for example to hydrate the cement In order to cure the
concrete. Too much hydrophobic material in the wet concrete Inhibits this
hydration. Furthermore, when the degree of hydrophobicity of concrete
increases, the degree of suction and bonding decreases. It becomes very
difficult and time consuming adjusting the amount of hydrophobic additives that

is needed without being detrimental to the concrete essential properties.

[0007] Hydrophobic films have also been used to ineffectively form a
physical barrier that block the passage of air, water, and water vapor on the

surface of bricks or blocks for example in order to reduce efflorescence.

[0008] Accordingly, there is thus a need to be provided with a composition

or method to reduce efflorescence happening on new pavers, concrete bricks,

stones or concrete furniture.

SUMMARY
[0009] In accordance with the present description there is now provided an

anti-efflorescence water based composition comprising from 1% to 60% by
weight of at least one of a homo polymer solution of acrylic, a hydrolysed

polyvinyl alcohol (PVOH) or a combination thereof, and water.
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[0010] In accordance with another embodiment, it is also provided the use of
the composition described herein for removing or preventing efflorescence from

pavers, concrete bricks, stones or concrete furniture.

[0011] In accordance with a further embodiment, it i1s also provided a method
of preventing or removing efflorescence from pavers, concrete bricks, stones or
concrete furniture comprising the step of applying the composition as described

herein on the surface of said pavers, concrete bricks, stones or concrete

furniture.

[0012] In a particular embodiment, the composition described herein

comprises at least one acrylic polymer.

[0013] In another embodiment, the homo polymer has molecular weight
between 1000 and 500000.

[0014] In accordance with another embodiment, the homo polymer has
molecular weight between 1000 and 100000.

[0015] In an embodiment, the homo polymer has molecular weight between
4000 and 30000.

[0016] In another embodiment, the PVOH has a molecular weight between

10000 to 150000.

[0017] In a further embodiment, the PVOH has a molecular weight between
100000 and 130000.

[0018] In another embodiment, the composition described herein further
comprises one of phosphoric acid, nitric acid, sulfamic acid and

urea/hydrochloric acid.

[0019] In another embodiment, the composition described herein further

comprises 0.1% of one of phosphoric acid, nitric acid, sulfamic acid and

urea/hydrochloric acid.
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[0020] In an embodiment, the pH of said composition is neutralized up to pH
13.

[0021] In a further embodiment, the pH of said composition has a pH

between 2 and 10.

[0022] In an additional embodiment, the pH of said composition s

neutralized at a pH between 4 and 6.

[0023] In another embodiment, the pH of the composition is neutralized by

adding an alkall.

[0024] In a further embodiment, the alkali is at least one of caustic soda,

potassium hydroxide and ammonium hydroxide or other alkali.

[0025] In an additional embodiment, the composition comprises at least
0.1% of the homo polymer solution of acrylic, or the polyvinyl alcohol or the

combination thereof.

[0026] In an embodiment, the composition comprises 1 to 60% of the homo

polymer solution of acrylic, or the polyvinyl alcohol or the combination thereof.

[0027] In another embodiment, the composition comprises 15 to 30% of the

homo polymer solution of acrylic, the polyvinyl alcohol or the combination

thereof.

[0028] In accordance with another embodiment, the composition comprises
20% of the homo polymer solution of acrylic, the polyvinyl alcohol or the

combination thereof.

[0029] In accordance to another embodiment, the composition described

herein is for removing or preventing efflorescence from pavers, concrete bricks,

stones or concrete furniture.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0030] Fig. 1 shows photos of an untreated (A) and treated concrete paver,

wherein efflorescence is clearly seen on the untreated paver (arrows in A)
versus the treated paver (B) with the composition described herein comprising

sodium polyacrylate after immersing them in mineral water for 3 hours.

[0031] Fig. 2 shows photos of treated concrete pavers with (A) 1.5% PVOH
+ 1.5% sodium polyacrylate and (B) 1.5% PVOH alone wherein efflorescence

was blocked.

DETAILED DESCRIPTION
[0032] It is provided an anti-efflorescence water based composition that

eliminates the efflorescence that occurs on new pavers, stones, concrete bricks
or concrete furniture because of high humidity happening during the storage or

whenever the above materials become wet for any reason.

[0033] The composition described herein comprises from 1% to 60% by
weight of at |least one a homo polymer solution of acrylic, or hydrolysed

polyvinyl alcohol or a combination thereof, and water.

[0034] The composition encompassed herein can be used to prevent or
remove efflorescence that has already occurred. As clearly evidenced in Fig. 1,

no sign of efflorescence was seen on a treated concrete paver with the

composition described herein containing an homo polymer solution of acrylic

compared to an untreated paver, wherein efflorescence is clearly seen (white

spots, see arrows in Fig. 1A) after immersing them in mineral water for 3 hours.

[0035] The composition described herein is a water based product that
reduces or eliminates efflorescence. The composition comprises a homo
polymer containing from 1% to 60% by weight of a residual of at least one
acrylic monomer, the molecular weight of this homo polymer being between,
between 1000 to 500000, and more preferably between 4 000 - 100000.
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[0036] The composition described herein can also comprise hydrolyzed

polyvinyl alcohol (PVOH). The composition can comprise for example 14% of

PVOH in water at a pH of around 2.

[0037] In an embodiment, the composition comprises between 5 to 60% of
the polymer or PVOH. The hydrolyzed polyvinyl alcohol can be applied In
combination or instead of the acrylic polymer. As seen in Fig. 2, PVOH used
alone (Fig. 2B) is more effective that a combination of PVOH + sodium
polyacrylate (Fig. 2A). Still, the combination of PVOH + sodium polyacrylate

allowed removing and preventing efflorescence to appear almost entirely.

[0038] Encompassed herein a hydrolyzed and partially hydrolyzed PVOH,
with low molecular weight to high molecular weight. Molecular weight of PVOH
encompassed is from 10000 to 150000, preferably between 100000 and
130000.

[0039] In another embodiment, the composition can be in acid form or

neutralized at pH from 2 to 11, preferably from 4-7.

[0040] The concentration of the finished product is ideally adjusted to contain
14-20% of active product.

[0041] The composition described herein can also comprise phosphoric acid,
nitric acid, sulfamic acid or urea/hydrolic acid. The added acid will vary
depending on the surface to be treated. For example in case of pavers, nitric
acid is not recommended because it could react with iron content In pavers

otherwise all the other acids can be used.

[0042] The composition described herein can be used to remove
efflorescence occurred already on the surface of pavers, stones, concrete, by
covering the pavers with the composition as described herein, comprising for

example 0.1% to 5% polymer in a water solution, 0.1 to 5% of polyvinyl alcohol

or a combination thereof.

[0043] To prevent efflorescence from occurring, the composition as

described hereinabove, comprising for example 2.0% polymer or PVOH or a
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combination thereof Is applied on the surface of the pavers or concrete to cover
it completely then let to dry. This will prevent efflorescence from occurring

because of the extra humidity or water.

[0044] The composition of the acrylic copolymer as described herein was

made for example by mixing de-ionized water; sodium metabisulfite; ammonium

persulfate and glacial acrylic acid 99.5%.

[0045] Alternatively, a mixture of de-ionized water; sodium metabisulfite;

sodium persulfate; and glacial acrylic acid was also made.

[0046] Both mixtures can be reacted at 75 to 120 °C for few hours. After the
reaction and obtaining the homo polymer of acrylic acid, the product can be
semi neutralized or completely neutralized by caustic soda potassium

hydroxide, ammonium hydroxide or other alkalies.

[0047] While the invention has been described in connection with specific
embodiments thereof, it will be understood that it is capable of further
modifications and this application is intended to cover any variations, uses, or
adaptations of the invention following, including such departures from the
present disclosure as come within known or customary practice within the art to
which the invention pertains and as may be applied to the essential features

hereinbefore set forth, and as follows in the scope of the appended claims.
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WHAT IS CLAIMED |S:

1. An anti-efflorescence water based composition comprising from 1% to 60%
by weight of at least one of a homo polymer solution of acrylic, a hydrolysed

polyvinyl alcohol or a combination thereof, and water.

2. The composition of claim 1, comprising at least one acrylic polymer.

3. The anti-efflorescence water based composition of claim 1 or 2, wherein the

homo polymer has molecular weight between 1000 and 500000.

4. The anti-efflorescence water based composition of any one of claims 1-3,

wherein the homo polymer has molecular weight between 1000 and 100000.

5. The anti-efflorescence water based composition of any one of claims 1-4,

wherein the homo polymer has molecular weight between 4000 and 30000.

6. The anti-efflorescence water based composition of claim 1 or 2, wherein the
PVOH has a molecular weight between 10000 to 150000.

7. The anti-efflorescence water based composition of any one of claims 1, 2 and
6. wherein PVOH has a molecular weight between 100000 and 130000.

8. The anti-efflorescence water based composition of any one of claims 1-7,
further comprising at least one of phosphoric acid, nitric acid, sulfamic acid ana

urea/hydrochloric acid.

9. The anti-efflorescence water based composition of claim 8, further
comprising 0.1% of at least one of phosphoric acid, nitric acid, sulfamic acid and

urea/hydrochloric acid.

10. The anti-efflorescence water based composition of claim 8, wherein the pH

of said composition is neutralized up to pH 13.
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11. The anti-efflorescence water based composition of claim 10, wherein the pH

of said composition has a pH between 2 and 10.

12. The anti-efflorescence water based composition of any one of claims 9-11,

wherein the pH of said composition is neutralized at a pH between 4 and 6.

13. The anti-efflorescence water based composition of any one of claims 9-12,

wherein the pH of the composition is neutralized by adding an alkali.

14. The anti-efflorescence water based composition of claim 13, wherein the

alkali is at least one of caustic soda, potassium hydroxide and ammonium

hydroxide or other alkali.

15. The anti-efflorescence water based composition of any one of claims 1-14,

wherein the composition comprises at least 0.1% of the homo polymer solution

of acrylic, or the polyvinyl alcohol or the combination thereof.

16. The anti-efflorescence water based composition of any one of claims 1-15,

wherein the composition comprises 15 to 30% of the homo polymer solution of

acrylic, the polyvinyl alcohol or the combination thereof.

17. The anti-efflorescence water based composition of any one of claims 1-16,
wherein the composition comprises 20% of the homo polymer solution of

acrylic, the polyvinyl alcohol or the combination thereof.

18. The anti-efflorescence water based composition of any one of claims 1-17

for removing or preventing efflorescence from pavers, concrete bricks, stones or

concrete furniture.

19. Use of the composition of any one of claims 1-18 for removing or preventing

efflorescence from pavers, concrete bricks, stones or concrete furniture.
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20. A method of preventing or removing efflorescence from pavers, concrete
bricks, stones or concrete furniture comprising the step of applying the
composition of any one of claims 1-18 on the surface of said pavers, concrete

bricks, stones or concrete furniture.
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