
(12) 
(19)

(54)

(51)

(21)

(87)

(30)

(31)

(43)
(44)

(71)

(72)

(74)

(56)

STANDARD PATENT 

AUSTRALIAN PATENT OFFICE
(11) Application No. AU 2007320877 B2

Title
Process for treating concrete

International Patent Classification(s)
C04B 41/67 (2006.01)

Application No: 2007320877 (22) Date of Filing: 2007.10.30

WIPO No: WO08/059379

Priority Data

Number
06291781.0

(32) Date
2006.11.16

(33) Country
EP

Publication Date: 2008.05.22
Accepted Journal Date: 2012.10.25

Applicant(s)
Lafarge SA

Inventor(s)
Vanhove, Michel;Vernet, Christian;Begaud, Fabienne;Batoz, Jean-Francois

Agent / Attorney
Watermark Patent and Trade Marks Attorneys, Level 2 302 Burwood Road, Hawthorn, 
VIC, 3122

Related Art
US 2964415
WPIDS Abstract Accession No. 1998-396822 (Abstract of RU 2101254)



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization 
International Bureau

(43) International Publication Date
22 May 2008 (22.05.2008) PCT

lllllllllllllllllllllllllllllllllllll^
(10) International Publication Number

WO 2008/059379 Al
(51) International Patent Classification:

C04B 41/67 (2006.01)

(21) International Application Number:
PCT/IB2007/004258

(22) International Filing Date: 30 October 2007 (30.10.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
06291781.0 16 November 2006 (16.11.2006) EP

(71) Applicant (for all designated States except US): LA­
FARGE SA [FR/FR]; 61 rue des Belles Feuilles, F-75116 
Paris (FR).

(72) Inventors; and
(75) Inventors/Applicants (for US only): BATOZ,

Jean-Francois [FR/FR]; 40 rue Bezout, F-75014 Paris 
(FR). VERNET, Christian [FR/FR]; 45 rue de la Valee, 
F-78200 Jouy-Mauvoisin (FR). VANHOVE, Michel 
[FR/FR]; 6 rue Frandin, F-38460 Cremieu (FR). BE- 
GAUD, Fabienne [FR/FR]; 9 route de llselet, F-38510 
Morestel (FR).

(74) Agent: MERIGEAULT, Shona; Lafarge, DPI - 95 rue du 
Montmurier, BP 9, F-38291 Saint Quentin Fallavier Cedex 
(FR).

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH, 
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, 
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, 
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, 
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, 
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 
ZM, ZW.

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, 
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL, 
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
— with international search report
— before the expiration of the time limit for amending the 

claims and to be republished in the event of receipt of 
amendments

w
o 

20
08

/0
59

37
9 A

i llll
llll
llll
llll
llll
llll
llll
llll
llll
llll
llll
llll
llll
l

(54) Title: PROCESS FOR TREATING CONCRETE

(57) Abstract: The invention provides a method of treating a concrete surface to render it less susceptible to undesired staining or 
marking which process comprises contacting the surface with an aqueous solution comprising a water soluble polyphosphate of a 
monovalent or divalent cation.
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PROCESS FOR TREATING CONCRETE

This application relates to a process for treating a concrete surface to render it more 
resistant to undesired staining or marking, and to the concrete surface thus obtained.

Hexametaphosphate (HMP) is a known material which has various uses, for example 
in water treatment as a softening or anti-corrosion agent, to inhibit scaling in water 
systems and as a dispersing agent for finely divided solids dispersed in water (for 
example in clay processing, oil-well drilling muds and in the manufacture of 
pigments).

It is known that a concrete surface is susceptible to undesired staining. This may be 
due to stains deliberately applied, for example in the form of graffiti, or stains arising 
as a result of accidental spillage of materials such as wine or coffee. Coating or 
protection products are commercially available and are intended to protect against 
staining, in particular by oil or water-based materials (for example as graffiti) or by 
dust due to pollution.

There are, in particular, numerous products to combat graffiti. Urethane products 
have been used. They form a watertight, hard surface coating. Acrylic resin films 
formed using methyl methacrylate are also known. Silanes and siloxanes have also 
been used to render surfaces impermeable. The prior art also teaches that it is 
advantageous to use compositions comprising at least two active substances as such 
compositions cope better with rises in temperature and/or yield more resistant 
protective films.

However, known coating and protective coatings suffer from a number of 
disadvantages:

they may alter the appearance of the treated surface, making it more or less 

shiny;
they may form a surface film which creates a barrier resisting the penetration 

of water but also blocking gas exchange and therefore hindering the release of water 
vapour through the treated surface;
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the surface film created may be susceptible to degradation by ultraviolet irradiation or by 

mechanical or chemical attack.

The present invention seeks to overcome one or more of the disadvantages associated with 

the use of known anti-staining products. In particular it seeks to provide a method of 

rendering a concrete surface resistant to various types of staining; rendering a stained or 

marked surface easier to clean; and/or to provide a more durable resistance to undesired 
staining or marking.

The invention provides a method of treating a concrete surface to render it less susceptible 

to undesired staining or marking, which method comprises contacting the surface with an 

aqueous solution comprising a water soluble polyphosphate of a cation, said cation being 

selected from the group consisting of alkali metals, alkaline earth metals, ammonium ion 

and a mixture thereof.

The term water soluble as used in this specification including the accompanying claims 

refers to a water solubility of at least 10g/l at ambient temperature.

The term polyphosphate as used in this specification, including the accompanying claims, 

is to be understood to embrace linear and cyclic polyphosphates. Linear polyphosphates 

comprise chains of metaphosphate units (MPChjx, in which M is a monovalent or divalent 

cation and x is 1 or more, terminated by M2PO4 units: when x is 1 the compound is a 

tripolyphosphate; and when x is 2 the compound is a tetrapolyphosphate. As the value of 

x increases the formula approximates more and more closely to the formula (MPO3)n (in 

which n=x+2); this formula represents cyclic polyphosphates.

The cation M preferably represents sodium, although other alkali metal cations , for 

example potassium, and alkaline earth metals, for example magnesium, may be used. M 

may also represent an ammonium ion. A mixture of cations may be present.

Sodium polyphosphates are obtained when monosodium phosphate (NaFLPCh) is heated

to produce a melt. A condensation reaction takes place in which dehydration occurs to

produce a mixture of polyphosphates. The chain length and crystallinity of
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the polyphosphates produced depends on a number of process parameters including 
the temperature and duration of heating, the water vapour pressure above the melt and 
the rate of cooling at the end of the process.

Water soluble polyphosphates obtained in a similar manner are known and sold 
commercially under various names including metaphosphate, Graham’s salt, 
phosphate glass (glassy phosphate) and hexametaphosphate (HMP). The term 
metaphosphate is often used as a synonym for hexametaphosphate. Sodium 
hexametaphosphate is a cyclic compound having the formula (NaPCfijs.

Commercially available sodium metaphosphate products generally comprise a 
mixture of polyphosphates and are sold with an indication of their composition in 
terms of the approximate or average value of n (the degree of polymerisation) in the 
general formula (NaPO3)n.

Water solubility decreases as n increases, with a corresponding increase in polymer 
chain length. The upper limit of n is set by the requirement that the polyphosphate 
used in the invention is water soluble. The value of n may be, for example, 6 to 100.

Commercial sodium polyphosphates are also identified by their Na2O/P2C>5 ratio or 
their P2Os content. The Na2O/P2Os molar ratios of other polyphosphates vary from 
about 1.3:1 for sodium tetrapolyphosphate, in which x is approximately 2; to about 
1.1:1 for Graham’s salt (also called sodium hexametaphosphate) in which x is, for 
example, 13 to 18; and to about 1:1 for higher molecular weight sodium 
polyphosphates in which x is, for example, 20 to 100 or more. Water soluble alkali 
metal (e.g. sodium) polyphosphates for use in the invention generally have a molar 
ratio of alkali metal to phosphorus pentoxide from 0.9:1 to 1.7:1. The P2O5 content is 
generally from 60 to 71% by weight.

A polyphosphate having a Na2O/P2Os ratio of about 1.1:1, a molecular weight of 
1500-2000 and a degree of polymerisation of about 15-20 is marketed under the name 
Calgon. Similar commercially available materials have slightly higher Na2O/P2Os 
ratios and degrees of polymerisation of 6-8 and 12-14.
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Sodium metaphosphate in which n is about 25 gives good results in the process of the 
invention.

The concrete to which the process of the invention is applied generally has a 
water/cement (w/c) weight ratio of at most about 0.3, preferably 0.20 to 0.27. The 
concrete may be a silica fume-containing concrete.

The concrete to which the process is applied generally has a water porosity less than 
14% preferably less than 12%, for example less than 10% (as determined by the 
method described in Compte-Rendue Joumees Techniques, AFPC-AFREM, 
December 1997, pages 121 to 124).

The concrete generally has a compressive strength from 50 Mpa to 300 MPa, for 
example 80 to 250 Mpa. The concrete is preferably an ultra high performance 
concrete (UHPC), for example containing fibres. The process is preferably applied to 
such concrete as described in EP-B-1034148 and EP-B-1080049.

UHPC is a concrete comprising a cementitious fibre-containing matrix. It is described 
in a document entitled “Ultra High Performance Fibre-containing Concretes” of the 
French Department of Technical Studies of Roads and Motorways (SETRA) and the 
French Association of Civil Engineering (AFGC). The compression resistance of 
such concretes is generally greater than 150 Mpa, for example 250 Mpa. The fibres 
are metallic, organic or a mixture thereof.

The cementitious matrix generally comprises a cement (Portland), a pozzolanic 
material (for example silica fume) and a fine sand. The relative dimensions and 
quantities of the components are chosen having regard to the particular materials used. 
The cementitious matrix may comprise, for example:

Portland cement;
Fine sand;
A pozzolanic material of the silica fume type; and, optionally, 
quartz flour.
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The particle sizes vary from sub-micron to micron to millimetre ranges, with a 
maximum generally not exceeding 5 mm. A superplasticizer is generally added with 
the mixing water.

Examples of cementitious matrices are those described in published patent 
applications nos. EP-A-518777, EP-A-934915, WO-A-9501316, WO-A-9501317, 
W0-A-9928267, WO-A-9958468, WO-A-9923046, and WO-A-0158826.

The fibre content is generally low, for example 1 to 8% by volume.

Examples of the cementitious matrix are reactive powder concretes (RPC); examples 
of the UHPC are the BSI concretes of Eiffage, Ductal® of Lafarge, Cimax® of 
Italcementi and BCV of Vicat.

The treatment is generally effected by brushing, spraying or dipping, for example by 
spraying (especially if the concrete structure to be treated is large).

The aqueous solution for use in the process of the invention generally comprises 1 to 
50%, preferably 5 to 20%, for example 10 to 15% of polyphosphate.

When the solution is applied to a concrete surface by spraying the quantity of liquid 
applied is preferably sufficient to saturate the surface (for example by spraying until 
liquid starts to run off the surface). Additional treatments may be applied, for 
example after allowing a previously treated surface to dry.

The treatment with HMP is generally effected within a few days, for example three 
days, of the demoulding of a concrete surface. The treatment is preferably effected 
within a few hours, for example two hours, of demoulding, more preferably shortly 
after demoulding.

Aqueous solutions of HMP used in the method of the invention may contain water- 
miscible solvents provided that they are compatible with the HMP and with the 
concrete surface to which they are to be applied.
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The concrete to be treated is generally white or grey.

The resistance to staining or marking of a concrete surface treated by the process of 
the invention is generally such that the stained or marked surface can be cleaned with 
water or water containing a cleaning agent to reduce the level of staining or marking, 
preferably to reduce substantially or, more preferably, to remove a stain or mark.

Evaluation of the resistance to staining or marking of a concrete surface can be 
effected by staining or marking the surface, allowing the stain or mark to dry for two 
hours at ambient temperature and then wiping the surface with water containing 
ordinary washing up liquid using a cloth or sponge. Examples of the stains or marks 
against which the process of the invention are effective are given in the illustrative 
Example which follows. They include one or more of the stains or marks caused by 
aqueous liquids, for example tea, coffee, carbonated drinks and wine; vegetable oils 
such as sunflower oil; paints and inks, for example acrylic paints; markers and felt tip 
pens; methylene blue and methyl violet.

When a concrete surface treated in accordance with the invention has suffered 
undesired staining or marking, cleaning to remove or reduce the intensity of staining 
or marking is generally effected with water. The water may contain a cleaning agent, 
for example a detergent which may contain one or more surfactants. Cleaning may 
also be effected using an aqueous solution comprising a polyphosphate.

The invention also provides an object or construction, for example a building or work 
of art such as a statue, comprising a concrete surface treated by a process according to 
the invention.

In this specification, including the accompanying claims, percentages are by weight 
unless otherwise specified.
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The following Example illustrates but does not limit the invention.

EXAMPLE
Preparation of samples
A concrete composition of the Ductal® type commercialised by Lafarge was mixed.
The constituents and proportions were as follows (proportions are by weight):

SB 52.5 (Le Teil) : 1
Silica fume (MST) :0.3
Silica filler (C400: Sifraco) : 0.24
Silica sand (BE01: Sifraco) : 1.43
Fibres (APV 12mm) : 0.079
Superplasticiser (Chryso F2) : 0.046
Accelerator (Chryso: CaCL-based) A2 : 0.0175
Water/cement ratio : 0.26

The mixture was poured into a bakelised wood mould. The open surface of the 
concrete composition was covered with a water-saturated geotextile during the 
maintenance phase (about 18 hours).
One hour after demoulding of the samples a part of each sample was dipped into a 
10% w/w solution of polyphosphate (sodium metaphosphate: CAS number 10361-03- 
2; crude general formula (NaPOs)n, n=ca.25). Each sample was dipped for 5 seconds 
into the solution, left for 30 minutes at ambient temperature and then dipped again for 
5 seconds. The treated samples were not wiped after dipping.
Seven days after demoulding and treatment with polyphosphate the samples were 
subjected to a staining test (for each stain or mark both untreated and HMP-treated 
surfaces were used). The staining products used were as follows:

methylene blue;
sunflower oil;
coffee;
cocoa;
red wine;
acrylic paint available from Colorex Technic, France
aerosol paint available from Marabu, France;
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lemon juice;
milk; and
water.

The stained samples were left for four hours at ambient temperature. A photograph of 
5 the marked surface was taken. The surface was then cleaned using a wet sponge and 

ordinary washing up liquid and a new photograph taken of the cleaned surface. The 
results of a visual comparison of the two photographs are shown in the following 
Table.
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Resistance to staining: appearance of each marked surface after washing

Milk Lemon
Juice

Water Coffee Sunflower oil

Without
HMP 
treatment

Slight Intact Intact Very 
slightly 
reduced

Very slightly 
reduced

With
HMP 
treatment

Disappeared Reduced Disappeared Disappeared Reduced

Red wine
stain

Cocoa Aerosol 
paint

Acrylic 
paint

Methylene 
blue

Without
HMP 
treatment

Very 
slightly 
reduced

Intact Intact Intact Intact

With
HMP
treatment

Disappeared Disappeared Slightly 
reduced

Disappeared Reduced

10
It is apparent from the results that treatment with HMP is effective in protecting the 
concrete surface against numerous stains and marks, in particular against permanent 
acrylic paints.
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12 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method of treating a concrete surface to render it less susceptible to undesired 

staining or marking, which method comprises contacting the surface with an

5 aqueous solution comprising a water soluble polyphosphate of a cation, said cation

being selected from the group consisting of alkali metals, alkaline earth metals, 

ammonium ion and a mixture thereof.

2. A method according to claim 1 in which the polyphosphate is a sodium

10 polyphosphate.

3. A method according to claim 1 or claim 2, wherein the polyphosphate is a cyclic 

polyphosphate having the formula (MPO3)n, where M is the cation and n is the 

degree of polymerisation, the value of n being 6 to 100.

15

4. A method according to any one of the preceding claims in which the 

polyphosphate has a P2O5 content of 60 to 71% by weight

5. A method according to any one of the preceding claims in which the concrete has a

20 porosity of less than 12 %.

6. A method according to any one of the preceding claims in which the concrete has a 

water/cement ratio of 0.20 to 0.27.

25 7. A method according to any one of the preceding claims in which the concrete is an

ultra high performance fibre-containing concrete.

8. A method according to any one of the preceding claims in which the concrete 

surface is on a concrete structure and the surface is treated within two hours of

30 demoulding.
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9. A concrete structure comprising a surface treated by a method according to any

one of the preceding claims.

5 LAFARGE SA
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10
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