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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to compositions and methods which are adapted to impart color to
cementitious or mineral substrate surfaces. Specifically, the present invention relates to a composition and method
adapted to treat cementitious surfaces which have the advantage of using a non-corrosive acid-based solution.

BACKGROUND

[0002] Cement-based compositions enjoy broad application in construction materials, tile setting, wall and pool plasters,
stucco, self leveling compounds, roofing tiles and cement patches. Concrete and like materials are produced from the
alkaline earth metals typically by mixing portland cement with sand, gravel, and water. The reaction of the cement with
the water produces among other things metal carbonates such as calcium carbonate. The calcium carbonate in the
mixture is insoluble in water but reacts readily with most acids.
[0003] There has been a desire for some time to produce colored concrete to improve the decorative appearance of
concrete. For example, U.S. Pat. No. 3,930,740 discloses tools for imprinting non-repeating stone patterns in fresh
concrete to which color is added. U.S. 5,735,094 discloses a process for applying an ornamental coating comprised of
liquid mortar which includes a color pigment. The addition of dyes and pigments to the cementious materials has also
enjoyed wide application in all of the above mentioned materials.
[0004] There are several processes for coloring or ornamenting a concrete surface that are known in the art. These
include sweeping partially set concrete to produce a broom surface or adding a coloring agent that is mixed into the
concrete blend. However, afterwards, a thorough clean-up of the applicator equipment is necessary, resulting in con-
siderable labor and expense. This method is costly and inefficient, as coloring agents are expensive, become mixed
throughout the concrete, and are only needed at the surface where they are visible. More elaborate surface treatments
are known, including embedding stones varying in size or color into concrete areas by means of cement or resin.
[0005] One of the more common processes known in the art for coloring or staining concrete involves washing a
concrete surface with an acidic solution containing a metallic salt. After application of the acidic staining solution and
development of the color, a neutralizing agent is commonly applied to the stained concrete and a clear protection
polymeric sealer coating is applied.
[0006] A second common method in the art of coloring concrete involves washing the concrete surface with an acidic
solution to roughen or etch the surface; neutralize and rinse away the etching solution with a mixture of common baking
soda and water; coloring the surface with a polymer based stain or paint; and finishing the surface with a clear coating.
[0007] Another known process involves washing a concrete surface with acidic solution to clean the concrete, applying
a layer of polymers to the concrete surface, applying a first layer of an aqueous solution of cement and polymers to the
coated concrete surface, applying a template with adhesive backing to selected regions of the first layer of cement and
polymers, applying a second cement and polymer layer over the template and the first coating layer, applying colored
materials to the second cement and polymer layer prior to the curing of the second layer, and removing the template to
expose the colored concrete surface. A sealer may also be applied over the colored concrete surface.
[0008] However, these coating processes involve the use of highly corrosive acidic solutions, which are dangerous to
handle. If the use of the acid is eliminated, the coloring of the concrete is not permanent and is prone to peeling and
erosion. Consequently, there exists an unfulfilled need for a concrete coloring process that uses a permanent less
corrosive coloring agent that results in a decorative, durable, coated concrete surface.
[0009] US 2006/0023042 A1 discloses liquid compositions for ink jet printing.
[0010] US 2006/0063689 A1 describes concrete cleaning and preparation compositions.

SUMMARY OF THE INVENTION

[0011] Traditional concrete acid stains, as described in US 2004/0151950 A1, use hydrochloric acid to decompose
the calcium carbonate and calcium oxide in the concrete, and to facilitate the ion exchange with the metallic salt, which
imparts the color to the surface of the material. However, the use of hydrochloric acid involves the production of excessive
fumes of hydrogen chloride, which are irritating to the skin and eyes and toxic. In addition, the hydrochloric acid solution
is very corrosive and thus dangerous to handle and use. The inventors have discovered that the use of an acid and a
weak base, such as hydrochloric acid and urea, provides an effective and safe means to stain cementitious substrates.
[0012] Typically all acid stains must be rinsed after application to remove excessive salt precipitate. Acid stains that
use hydrochloric acid must be neutralized prior to rinsing, or the runoff from the rinse can stain adjacent concrete. Typical
neutralizing agents used are ammonia or sodium hydroxide, or baking soda solutions. An additional advantage of
combining an acid with a weak base is that the stained concrete self neutralizes during the staining process. This
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eliminates the need to go through a neutralization step before rinsing.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The current invention relates to compositions and methods for imparting color to a cementitious or mineral
substrate. The composition includes an acid with a pKa of less than 6, a weak base such that the conjugate acid of the
weak base has a pKa of less than 7 and greater than the pKa of the acid, and one or more water soluble metallic salts,
selected from the group consisting of chloride, sulfate, nitrate, nitrite, phosphate, and phosphonate salts of titanium,
vanadium, chromium, manganese, iron, cobalt, nickel, copper, aluminum, magnesium, and barium.
[0014] In various embodiments, the water-soluble metal salts of the composition can include salts of the transition
elements. In some embodiments, the weak base can decompose when it is applied to the cementitious materials such
that the decomposition products are stronger bases.
[0015] The strength of a base is defined by the pKa of its conjugate acid. The higher the pKa of the bases conjugate
acid the stronger the base. For example acetate is a weak base where the conjugate acid (acetic acid) has a pKa of
4.75. Lactate is a weak base where the conjugate acid (lactic acid) has a pKa of 3.86. Given this definition, acetate
would be considered a stronger base than lactate.
[0016] Certain embodiments will include a weak base that can decompose into components that have a vapor pressure
greater than 0.01psi at 25 °C upon application to substrate. In some embodiments, the acid is a hydrogen halide. In yet
others, the weak base are preferably urea.
[0017] Weak bases useful in the present invention include:

(1) substituted ureas of the following formula

R1R2-N-C(O)-N-R3R4

where R1, R2, R3 and R4 are C1-C10 carbon groups or hydrogen. For example urea, tetramethyl urea, acetylurea,
imidazolidinone, or substituted imidazolidones, pyrimidinone, pyrimidinedione, and the like;
(2) amides such as formamide, and dimethyl formamide, or acetamides such as dimethyl acetamide, caprolactam;
and, pyrollidone;
(3) esters of carbonic acid such as alkyl and aryl carbonates, such as dimethyl carbonate, propylene carbonate,
ethylene glycol bis methyl carbonate, ethyl M-tolyl carbonate;
(4) carbamates such as alkyl and aryl carbamates, such as ethyl ethylcarbamate, oxazolidinone, and oxazolidine-
dione; and,
(5) amino acids such as glycine, alanine, leucine, valine, phenylalanine, aspartic acid, glutamic acid, cysteine, lysine,
and histidine.

[0018] Additional examples of weak bases include alkanolamines, including triethanolamine, diethanoamine, monoeth-
anolamine and alkoxylated amines of the following formula (HO-[(R)O]x-R)y-NH3-y, wherein the R is a C2 to C8 alkyl
group, and x can vary from 1 to 100, and y can vary from can vary from 1 to 3; polymers with nitrogen-containing
heterocyclic groups (including but not limited to pyridine, pyrimidine, imidazole, tetrazole, pyrazine, quinoline, isoquin-
oline, indole, isoindole, benzimidazole, purine, pyrrole, isopyrazole, quinazoline, pyridazine, pyrazine, cinnoline, phthala-
zine, quinoxaline, xanthine, hypoxanthine, and pteridine); polymers and copolymers of acrylamide, and cyclic amides
such as caprolactam; pyrollidone, polyvinyl pyrollidone, copolymers of vinyl pyrollidone, methacrylamide, polymethacr-
ylamide, copolymers of methacrylamide, ammonia, guanidine, hydroxyurea, semicarbazide; mono-, di-, or tri(alkyl or
aryl)urea, and wherein in the case of di(alkyl or aryl)urea the alkyl oraryl groups can be on the same or different nitrogen
atoms, O-methyl hydroxyl amine (methoxylamine), aniline, and hydrazine. Preferred bases are nitrogenous bases.
Preferred are substituted ureas. Most preferred is urea.
[0019] Acids useful in the present invention can include carboxylic acids such as acetic, maleic, citric, formic, and
benzoic; phosphoric, phosphonic such as ethyl phosphonic acid; polyphosphoric acids such as pyrophosphoric, and
hexameta phosphoric; sulfuric, sulfonic such as benzyl sulfonic acid, nitric or nitrous acid, hydrogen halides such as
hydrogen fluoride, hydrogen chloride, hydrogen bromide, and hydrogen iodide. Preferred are phosphoric and polyphos-
phoric acids, nitric or nitrous acid, and hydrogen chloride. More preferred are phosphoric, pyrophosphoric, and hydrogen
chloride. Most preferred is hydrogen chloride.
[0020] Metal salts in the various compositions of the invention include chloride, sulfate, nitrate, nitrite, phosphate, or
phosphonate salts of titanium, vanadium, chromium, manganese, iron, cobalt, nickel, copper, aluminum, magnesium,
or barium.
[0021] The compositions of the present invention can further comprise a metal ion complexing agent, such as EDTA,
amino phosphonates sold under the trade name Dequest™, phosphate or polyphosphates. The compositions of the
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present invention can further comprise a surfactant, dispersant, or organic solvent capable of improving the wetting of
the composition.
[0022] Such solvents can include: water miscible solvents such as methanol, ethanol, propanol, acetone, ethylene
glycol alkyl ethers, propylene glycol alkyl ethers and diacetone alcohol; and water immiscible solvents such as alkyl
acetates, butyl acetate, methyl isoamyl ketone, amyl acetate, diisobutyl ketone, xylene, toluene, butanol, and mineral
spirits. The compositions of the present invention can further comprise a defoamer such as a silicone, petroleum, mineral,
natural oil, or a polymeric defoamer.
[0023] Typical surfactants can include anionic and nonionic surfactants. Suitable anionic surfactants include, for ex-
ample, the higher fatty alcohol sulfates, such as sodium lauryl sulfate; alkylaryl sulfonates such as sodium or potassium
isopropylbenzene sulfonates or isopropyl naphthalene sulfonates; alkali metal higher alkyl sulfosuccinates, such as
sodium octyl sulfosuccinate, sodium N-methyl-N-palmitoylaurate, sodium oleyl isothionate; alkali metal salts and am-
monium salts of alkylarylpolyethoxyethanol sulfates, sulfonates, or phosphates, such as sodium tert-octylphenoxypoly-
ethoxyethyl sulfate having 1 to 50 oxyethylene units; alkali metal salts and ammonium salts of alkyl polyethoxyethanol
sulfates, sulfonates, and phosphates; and alkali metal salts and ammonium salts of aryl polyethoxyethanol sulfates,
sulfonates, and phosphates.
[0024] Suitable nonionic surfactants include alkylphenoxypolyethoxyethanols having alkyl groups of from about 7 to
18 carbon atoms and from about 6 to about 60 oxyethylene units, such as heptylphenoxypolyethoxyethanols, methyloctyl
phenoxypolyethoxyethanols; polyethoxyethanol derivatives of methylene-linked alkyl phenols; sulfur-containing agents
such as those made by condensing from about 6 to 60 moles of ethylene oxide with nonyl mercaptan, dodecyl mercaptan,
or with alkylthiophenols wherein the alkyl groups contain from 6 to 16 carbon atoms; ethylene oxide derivatives of long
chained carboxylic acids, such as lauric acid, myristic acid, palmitic acid, oleic acid, or mixtures of acids such as those
found in tall oil containing from 6 to 60 oxyethylene units per molecule; analogous ethylene oxide condensates of long
chained alcohols such as octyl, decyl, lauryl, or cetyl alcohols, ethylene oxide derivatives of etherified or esterified
polyhydroxy compounds having a hydrophobic hydrocarbon chain, such as sorbitan monostearate containing from 6 to
60 oxyethylene units; block copolymers of ethylene oxide section combined with one or more hydrophobic propylene
oxide sections.
[0025] Typical dispersants can include polymers and copolymers of ethylenically unsaturated carboxylic acids such
as (meth)acrylic acid, fumaric acid, itaconic acid, maleic acid, maleic anhydride, and monoesters of fumaric acid; phos-
phorus acid monomers such as phosphoethyl (meth)acrylate and allyl phosphonic acid; and sulfur acid monomers such
as 2-acrylamido-2-methyl-1-propanesulfonic acid, sulfoethyl (meth)acrylate, and vinyl sulfonic acid. This would include
dispersants marketed under the trade name Tamol™. Citric acid, oxalic acid, phosphoric acid, pyrophosphoric acid, and
poly phosphoric acids may also be employed.
[0026] The current invention also provides methods for staining the surface of a cementitious or mineral substrate
comprising applying any of the compositions described herein to the surface of a cementitious or mineral substrate. The
methods can be done in a single operation comprising:

(a) completely wetting the surface with an excess of the stain solution
(b) permitting the composition to react with the substrate and develop color,
(c) permitting said stain pigment to dry in place
(d) optionally applying an acid neutralizing solution to the stained cementitious or mineral surface

[0027] Neutralizing solutions can include aqueous solutions of weak bases such as carbonate and bicarbonate salts
such as sodium, potassium, lithium, cesium, ammonium (bi)carbonate; or phosphate salts such disodium, dipotassium,
dilithium, dicesium, or diammonium phosphate; or organic alkalinity sources such as alkylamines and alkanolamines.
[0028] A method of the current invention for staining the surface of a cementitious or mineral substrate is also provided
wherein a transparent wax or polymeric coating is applied to the previously stained concrete or mineral substrate.
[0029] Under certain circumstances it may be desirable to apply a wax clear coating to the previously stained concrete.
Typical waxes useful in the present invention include: natural plant or beeswaxes, paraffin, carnauba, and these afore-
mentioned natural waxes modified with organic polymers such as polyethylene, polypropylene, or polytetrafluoroethylene.
[0030] Typical polymers useful in the present invention include: acrylic, styrene-acrylic, polyurethane, polyester, alkyd,
expoxy-ester, silicone, and epoxy-amide. It is particularly advantageous to utilize polymer chemistries which crosslink
after application over the stained concrete. Examples of suitable crosslinking polymers would be those employing air
curable drying oil functionality, epoxy-amide reactions, siloxane condensation, hydrazide-carbonyl reactions, aziridine-
acid reactions, isocycante-hydroxy reactions, or carbodiimide-acid reactions. Preferred are those chemistries which offer
a high degree of wear resistance. Most preferred are air drying epoxy-esters, two component epoxy amides, air curable
alkyds, and aziridine crosslinked polyurethanes.
[0031] The stain can be applied by any conventional means known to those skilled in the art, for example by spraying
or brushing it onto the concrete surface. Typically, the method of application will affect the final outcome. For example,
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spraying on the stain will create a more natural look, while brushing will create a more uniform outcome. The use of
multiple coats involving different stains will create a greater variety of successful color choices.

EXAMPLES

[0032] The following are non-limiting examples of stain compositions which serve to further illustrate advantages of
the disclosed invention.

Example 1

[0033]

Example 2

[0034]

Example 3

[0035]

Material Weight (lb) Vol (gal.)

Water 54.75 6.57
Urea monohydrochloride 9 0.89
32% FeCl2 solution 37.5 3.51
Silicone defoamer 0.1 0.011

Total 101.35 10.98
1 Proprietary commercially available foam destroying polymers and polysiloxanes This example provides for a "fawn"
or tan colored stain material.

Material Weight (lb) Vol (gal.)

Water 48.26 5.79

Urea monohydrochloride 9 0.89
CUCl2·2H2O 15.3 0.72
Water 18 2.16
32% FeCl2 solution 9 0.84
Silicone defoamer1 0.1 0.012

Total 99.66 10.41
1 Proprietary commercially available foam destroying polymers and polysiloxanes This example provides for an olive-
colored or green stain material.

Material Weight (lb) Vol (gal.)

Water 19.89 2.38
Urea monohydrochloride 9.89 0.98
Silicone defoamer1 0.1 0.011

FeCl3 Solution, 40% 31.25 2.67
MnCl2·4H2O 21.43 1.27
Urea monohydrochloride 1.75 0.17
Water 15.78 1.89

Total 100.09 9.37
1 Proprietary commercially available foam destroying polymers and polysiloxanes
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[0036] This example provides for a "coffee" or brownish colored stain material. These embodiments or examples
should be considered to be non-limiting and are presented to illustrate just a few of the possibilities of the compositions
and methods of the present invention. While the principles of this invention have been described in connection with
specific embodiments, it should be clearly understood that these descriptions are made only by way of example and are
not intended to limit the scope of the invention. As such, the present invention may be embodied in other specific forms
without departing from the spirit or essential attributes thereof, and, accordingly, reference should be made to the
appended claims, rather than to the foregoing specification as indicating the scope of the invention.

Claims

1. A composition for imparting color to a cementitious or mineral substrate, the composition comprising:

a. an acid which has a pKa less than 6;
b. a weak base, wherein the conjugate acid of the weak base has a pKa less than 7 and greater than the pKa
of the acid;
c. one or more water soluble metallic salts selected from the group consisting of chloride, sulfate, nitrate, nitrite,
phosphate, and phosphonate salts of titanium, vanadium, chromium, manganese, iron, cobalt, nickel, copper,
aluminum, magnesium, and barium, capable of imparting a color when applied to the cementitious or mineral
substrate.

2. The composition of claim 1, wherein the acid has a pKa less than 5.

3. The composition of claim 1, wherein the acid has a pKa less than 1.

4. The composition of claim 1, wherein the weak base can decompose upon application to cementitious materials into
components that are stronger bases.

5. The composition of claim 1, wherein the weak base can decompose upon application to cementitious materials into
components that have a vapor pressure greater than 69 Pa (0.01psi) at 25 °C.

6. The composition of claim 1, further comprising a metal ion complexing agent.

7. The composition of claim 1, further comprising a surfactant, dispersant, or organic solvent capable of improving the
wetting of the composition.

8. The composition of claim 1, further comprising a silicone, petroleum, mineral, natural oil, or polymeric defoamer.

9. A method for staining the surface of a cementitious or mineral substrate comprising applying the composition of
claim 1 to the surface of a cementitious or mineral substrate.

10. The method for staining the surface of a cementitious or mineral substrate according to claim 9, the method in a
single operation comprising:

(a) completely wetting the surface with an excess of the composition of claim 1;
(b) permitting the composition to react with the substrate and develop color;
(c) permitting said composition to dry in place;
(d) optionally applying an acid neutralizing solution to the stained cementitious or mineral surface.

11. The method for staining the surface of a cementitious or mineral substrate according to claim 9, further comprising
the application of a transparent polymeric coating or of a wax coating to the stained concrete or mineral substrate.

12. The composition of claim 1 or the method according to claim 9, wherein the weak base is selected from ureas of
the formula

R1R2-N-C(O)-N-R3R4

wherein R1, R2, R3 and R4 are C1-C10 carbon groups or hydrogen, and/or
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wherein the acid that has a pKa less than 6 is selected from the group consisting of phosphoric and polyphosphoric
acids, nitric and nitrous acid, and hydrochloric acid.

Patentansprüche

1. Eine einem zementartigen oder mineralischen Substrat Farbe verleihende Zusammensetzung, wobei die Zusam-
mensetzung umfasst:

a. eine Säure, welche einen pKa-Wert von weniger als 6 aufweist;
b. eine schwache Base, wobei die konjugierte Säure der schwachen Base einen pKa-Wert von weniger als 7
und größer als der pKa-Wert der Säure aufweist;
c. ein oder mehrere wasserlösliche Metallsalze, ausgewählt aus der Gruppe bestehend aus Chlorid-, Sulfat-,
Nitrat-, Nitrit-, Phosphat- und Phosphonatsalzen von Titan, Vanadium, Chrom, Mangan, Eisen, Kobalt, Nickel,
Kupfer, Aluminium, Magnesium und Barium, die, wenn auf das zementartige oder mineralische Substrat auf-
getragen, eine Farbe verleihen können.

2. Die Zusammensetzung gemäß Anspruch 1, wobei die Säure einen pKa-Wert von weniger als 5 aufweist.

3. Die Zusammensetzung gemäß Anspruch 1, wobei die Säure einen pKa-Wert von weniger als 1 aufweist.

4. Die Zusammensetzung gemäß Anspruch 1, wobei die schwache Base sich beim Auftragen auf zementartige Ma-
terialien in Komponenten zersetzen kann, die stärkere Basen sind.

5. Die Zusammensetzung gemäß Anspruch 1, wobei die schwache Base sich beim Auftragen auf zementartige Ma-
terialien in Komponenten zersetzen kann, welche einen Dampfdruck von mehr als 69 Pa (0,01 psi) bei 25°C auf-
weisen.

6. Die Zusammensetzung gemäß Anspruch 1, weiter umfassend ein Metallionenkomplexierungsmittel.

7. Die Zusammensetzung gemäß Anspruch 1, weiter umfassend ein grenzflächenaktives Mittel, Dispergiermittel oder
organisches Lösungsmittel, welches in der Lage ist, die Benetzung der Zusammensetzung zu verbessern.

8. Die Zusammensetzung gemäß Anspruch 1, weiter umfassend einen Silikon, Erdöl, Mineralien, natürliches Öl oder
Polymer enthaltenden Entschäumer.

9. Ein Verfahren zur Färbung der Oberfläche eines zementartigen oder mineralischen Substrats, umfassend das
Auftragen der Zusammensetzung gemäß Anspruch 1 auf die Oberfläche eines zementartigen oder mineralischen
Substrats.

10. Das Verfahren zur Färbung der Oberfläche eines zementartigen oder mineralischen Substrats gemäß Anspruch 9,
wobei das Verfahren in einem einzigen Arbeitsgang umfasst:

(a) vollständiges Benetzen der Oberfläche mit einem Überschuss der Zusammensetzung gemäß Anspruch 1;
(b) Reagieren lassen der Zusammensetzung mit dem Substrat und Entwickeln lassen von Farbe;
(c) Trocknen lassen der Zusammensetzung an Ort und Stelle;
(d) gegebenenfalls Auftragen einer säureneutralisierenden Lösung auf die eingefärbte zementartige oder mi-
neralische Oberfläche.

11. Das Verfahren zur Färbung der Oberfläche eines zementartigen oder mineralischen Substrats gemäß Anspruch 9,
weiter umfassend das Auftragen einer transparenten polymeren Beschichtung oder einer Wachsbeschichtung auf
das gefärbte Beton- oder mineralische Substrat.

12. Die Zusammensetzung gemäß Anspruch 1 oder das Verfahren gemäß Anspruch 9, wobei die schwache Base
ausgewählt ist aus Harnstoffen der Formel

R1R2-N-C(O)-N-R3R4
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wobei R1, R2, R3 und R4 C1-C10-Kohlenstoffgruppen oder Wasserstoff sind, und/oder wobei die Säure, welche
einen pKa-Wert von weniger als 6 aufweist, ausgewählt ist aus der Gruppe bestehend aus Phosphor- und Poly-
phosphorsäuren, Salpetersäure und salpetriger Säure und Salzsäure.

Revendications

1. Composition pour communiquer de la couleur à un substrat cimentaire ou minéral, la composition comprenant :

a. un acide qui présente un pKa inférieur à 6 ;
b. une base faible, dans laquelle l’acide conjugué de la base faible présente un pKa inférieur à 7 et supérieur
au pKa de l’acide ;
c. un ou plusieurs sels métalliques solubles dans l’eau choisis dans le groupe consistant en chlorure, sulfate,
nitrate, nitrite, phosphate, et des sels de phosphanate de titane, vanadium, chrome, manganèse, fer, cobalt,
nickel, cuivre, aluminium, magnésium, et baryum, capables de communiquer une couleur lorsqu’ils sont appli-
qués au substrat cimentaire ou minéral.

2. Composition selon la revendication 1, dans laquelle l’acide présente un pKa inférieur à 5.

3. Composition selon la revendication 1, dans laquelle l’acide présente un pKa inférieur à 1.

4. Composition selon la revendication 1, dans laquelle la base faible peut se décomposer par application à des matériaux
cimentaires en des constituants qui sont des bases plus fortes.

5. Composition selon la revendication 1, dans laquelle la base faible peut se décomposer par application à des matériaux
cimentaires en des constituants qui présentent une pression de vapeur supérieure à 69 Pa (0,01 psi) à 25°C.

6. Composition selon la revendication 1, comprenant de plus un agent complexant un ion de métal.

7. Composition selon la revendication 1, comprenant de plus un tensioactif, dispersant ou solvant organique capable
d’améliorer le mouillage de la composition

8. Composition selon la revendication 1, comprenant de plus un antimousse contenant du silicone, du pétrole, un
minéral, une huile naturelle, ou un antimousse polymère.

9. Procédé pour colorer la surface d’un substrat de ciment ou minéral comprenant l’application de la composition selon
la revendication 1 à la surface d’un substrat cimentaire ou minéral.

10. Procédé pour colorer la surface d’un substrat cimentaire ou minéral selon la revendication 9, le procédé dans une
opération unique comprenant :

(a) le mouillage complet de la surface avec un excès de la composition selon la revendication 1;
(b) le laisser la composition réagir avec le substrat et développer de la couleur ;
(c) le laisser ladite composition sécher sur place ;
(d) éventuellement l’application d’une solution neutralisant l’acide à la surface cimentaire ou minéral colorée.

11. Procédé pour colorer la surface d’un substrat cimentaire ou minéral selon la revendication 9, comprenant de plus
l’application d’un revêtement polymère transparent ou d’un revêtement de cire au substrat cimentaire ou minéral
coloré.

12. Composition selon la revendication 1 ou procédé selon la revendication 9, dans laquelle la base faible est choisie
parmi des urées de la formule

R1R2-N-C(O)-N-R3R4

dans laquelle R1, R2, R3 et R4 sont des groupes carbonés en C1-C10 ou un atome d’hydrogène, et/ou
dans laquelle l’acide qui présente un pKa inférieur à 6 est choisi dans le groupe consistant en acides phosphorique
et polyphosphorique, acides nitrique et nitreux, et acide chlorhydrique.
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