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(A) salts of organic or inorganic acids and an organopolysiloxane
siloxane or mixture of organopolysiloxanes containing SicC-
bonded radicals containing basic nitrogen, in amounts of at

least 0.5% by weight, based on the weight of the organopoly-

siloxane, optionally

B an organosilicon compound containing basic nitrogen, in
amounts of 0 to 0.5% by weight, based on the weight of the
organosilicon compound, and

C) a fluorine-containing organic or organosilicon compound.
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Docket: WA 9202-S
Paper No. 1

COMPOSITIONS FOR THE IMPREGNATION
OF MINERAL BUILDING MATERIALS

Field of Invention

The invention relates to compositions and methods for impregna-
tion of mineral building materials, in particular for water-repel-
lent, oil-repellent and efflorescence-preventing impregnation.

Background Art

Numerous attempts have been made to render mineral building
materials water-repellent and oil-repellent and to prevent'the
formation of pale, bloom-like discolorations, which are called

efflorescence. Troublesome white stains which render the corre-

sponding component unusable for applications in a visible area
occur 1n particular on freshly de-shuttered concrete which has not
yet set or fiber cement which has not yet set and which is stored
in the presence of moisture immediately after production. This
efflorescence must then be removed with effort. Reference is made
in this context to, for example, DE-B-21 28 652 (Michoud et al.,
published on May 22, 1975), which discloses a process for cleaning
and sealing concrete buildings in which the concrete surface is
first cleaned with a mixture of formic acid, hydroxyethylamine and
aluminum triformate and then impregnated.

Furthermore, water repellent treatment of high-density concrete
with the ailid of organosilicon compounds containing alkoxy groups
is described 1in EP 101 816 B (Dynamit Nobel; published on December

18, 1985) and corresponding US 4,716,051, issued December 19, 1987
and 1in EP 392 253 A (Th. Goldschmidt AG; published on October 17,

1990) and corresponding US 5,091,002, issued February 25, 1992,
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‘and fluorine chemicals are disclosed in DE 25 26 287 C (Wacker-

Chemie GmbH; published on September 30, 1982) and corresponding US

4,125,673, 1ssued on November 14, 1978, as oil- and stain-repel-

lent agents.

Summary of the Invention

The invention relates to compositions for the impregnation of
mineral building materials, which comprise
(A) a salt of an organic or 1norganic acid and organopolysiloxane
containing SiC-bonded radicals containing basic nitrogen in
amounts of at least 0.5% by welght, based on the weight of
the organopolysiloxane, optionally
(B) an organosilicon compound containing basic nitrogen, in
amounts of 0 to 0.5% by welght, based on the weight of the
organosilicon compound, and
(C) a fluorine-containing organic or organosilicon compound.
The term "basic nitrogen”" as used in this invention defines total
nitrogen in the respective silicone compounds of (A) and (B).
The organopolysiloxanes from which constituent (A) of the
composition according to the invention is obtainable by reaction

with an organic or inorganic aclid. These reaction products are

preferably of the formula
RaR*p (OR?) cS104-3-p-c - (I)
2
in which R can be identical or different and denotes hydrogen or
monovalent, SiC-bonded organic radicals which are free from basic

nitrogen, Rl can be identical or different and denotes monovalent,
Sic-bonded radicals containing basic nitrogen, RZ2 can be identical

or different and denotes hydrogen atoms or monovalent organic

MMM s i ¢ e vttty Ml qusin WUURAE S - ST S A A I bbrirt dmtn . 7 4= ¢ 2 L eeB———
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radicals, a is 0, 1, 2 or 3, bis 0, 1, 2 or 3 and c is 0, 1, 2 or
3, with the proviso that the sum of a, b and ¢ is less than or
equal to 3 and the radical Rl is present in an amount of more than
0.5% by weight of basic nitrogen per organopolysiloxane molecule.

The radicals R are preferably optionally substituted hydrocar-
bon radicals having 1 to 20 carbon atoms, with hydrocarbon radi-
cals having 1 to 8 carbon atoms, in particular the methyl and the
isooctyl radical, being particularly preferred.

Preferably, a hydrocarbon radical, in particular a methyl radi-
cal, is also bonded to each silicon atom onto which a hydrogen
atom is bonded.

The radicals Rl are preferably those of the formula

R3,NR4- (II)
in which R3 can be identical or different and denotes hydrogen or
a monovalent hydrocarbon radical which is optionally substituted
by amino groups and R4 denotes a divalent hydrocarbon radical.

The radical R3 is preferably the aminoethyl radical.

Preferably, at least one hydrogen atom is bonded to each nitro-
gen atom in the radicals of formula (II).

The radical R% are preferably divalent hydrocarbon radicals
having 1 to 10 carbon atoms, preferably 1 to 4 carbon atoms, in
particular the n-propylene radical.

Examples of radicals Rl are H,N(CH3)3-, HaN(CHy)aNH(CH3y) -,
HoN(CH5) oNH (CHp) 3=, HaN(CH3)2-, H3CNH(CH3)3-, CH5NH(CH3)3-,
H3CNH(CH3) 2~, C2HsNH(CH2)2-, HaN(CH3)4-, HaN(CH2)s- ,

H(NHCH,CH») 3~, C4HgNH(CH3)NH(CH3)2~, cyclo-CgHjNH(CH3) 3,
cyclo-CgH11NH(CH2) 2=, (CH3)2N(CHz)3-, (CH3)2N(CH3)2-,

(C2Hg) 2N(CHy) 3~ and (CyHg) 2N(CH3)2-.

SR P TS, PP B AT — i i vl
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The radicals Rl are preferably H,N(CH,)3- and
HoN(CH5) oNH(CH») 3~-, HoN(CHy)->NH(CH;)3— being particularly prefer-
red.

The radicals Rl can also be cyclic amine radicals, such as
piperidyl radicals.

The radicals R? are preferably hydrogen atoms and alkyl radi-
cals having 1 to 4 carbon atoms, the methyl, ethyl and propyl
radical being preferred.

The average value of a is 0 to 2, preferably 0 to 1.8. The
average value of b 1is 0.1 to 0.6, preferably 0.15 to 0.30 and the
average value of c¢c is 0 to 0.8, preferably 0.01 to 0.6.

Examples of organopolysiloxanes comprising units of formula (I)
are the reaction product of tetraethyl silicate with N-(2-amino-
ethyl)-3-aminopropyltrimethoxysilane having a viscosity of 6 to 7
mm</s (25°C) and an amine number of 2.15 (siloxane i), the reac-
tion product of a,w-dihydroxydimethylpolysiloxane and N-(l-amino-
ethyl) -3-aminopropyltrimethoxysilane having a viscosity of 20 to
50 mmz/s (25°C) and an amine number of between 2.7 and 3.2
(siloxane 1i) and the reaction product of CH3Si(OCsHg)p.g807.1 and
N-(2-aminoethyl)-3-—-aminopropyltrimethoxysilane having a viscosity
of 60 mm2/s (25°C) and an amine number of 2.15 (siloxane iii),
(siloxane ii) and (siloxane 111) being preferred and (siloxane ii)
being particularly preferred and the amine number corresponding to
the number of ml of 1 N HCl required to neutralize 1 g of sub-
stance.

The organopolysiloxanes comprising units of the formula (I)

preferably have a viscosity of 6 to 60 mm?/s, at 25°C.
The organic or inorganic acids used for the preparation of
constituent (A) of the impregnating agent according to the inven-

tion, can be the same as those which have been employed for the
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preparation of salts of an organic or inorganic acid and organo-

polysiloxane with SiC-bonded radicals containing basic nitrogen.
Examples of such acids are HCl, H;S04, acetic acid, propionic acid
and diethyl hydrogen phosphate, acetic acid and propionic acid
being preferred and acetic acid being particularly preferred.

The organopolysiloxane salt employed as component (A) can be an

individual type of this salt or a mixture of at least two types of

such a salt.

The organosilicon compound (B) employed preferably comprises

units of formula

R23 (OR®) 5104 -g-¢ (III)

2

in which R® can be identical or different and denotes hydrogen or
monovalent, SiC-bonded organic radicals, R® can be identical or
different and denotes hydrogen atoms or monovalent organic radi-
cals, d is 0, 1, 2, 3 or 4 and e is 0, 1, 2, 3 or 4, with the
proviso that the sum of d+e is less than or equal to 4 and the
content of basic nitrogen is 0 to 0.5% by weight, based on the
weight of the particular organosilicon compound.

The radicals R are preferably hydrocarbon radicals having 1 to
8 carbon atoms, the methyl and 1sooctyl radical being preferred.

The radicals R® are preferably the methyl, ethyl and propyl
radical, the methyl and ethyl radical being preferred.

The organosilicon compound comprising units of formula (III)
can be a silane where the sum of d+e 1s 4.

The organosilicon compounds comprising units of formula (III)
can also be organopolysiloxanes where the sum of d+e 1s less than

or equal to 3.

- " T AN A w.ﬂm mm .- A WRAALIWE BERIEF . .“.-.-mm”%—"-. AL A i N e W o d AR e A -
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Examples of silanes of formula (III) are i-octyltrimethoxy-
silane and i-octyltriethoxysilane.

Examples of organopolysiloxanes comprising units of formula
(IITI) are methylethoxypolysiloxanes, dimethylpolysiloxanes and
i-octylmethoxypolysiloxanes.

The organopolysililoxanes comprising units of formula (III)
preferably have a viscosity of 5 to 2000 mm4/s, and more prefera-
bly 10 to 500 mm4/m, in each case at 25°C.

The organosilicon compounds (B) employed are preferably silanes
and low molecular weight siloxanes, 1in particular silanes.

If an organosilicon compound (B) is used for the preparation of
the composition according to the invention, this is employed in
amounts of 0.1 to 5 parts by weight, and more preferably 1.5 to 3
parts by weight, per part by weight of component.(A).

The compositions according to the invention preferably com-
prise component (B).

The organosilicon compound (B) employed can be one type or a
mixture of at least two types of such an organosilicon compound.

Compounds which can be employed as component (A) in the compo-
sition according to the invention and compounds which can be
employed as component (B) 1n the composition according to the
invention as well as mixtures of components (A) and (B) are
already know. Reference may be made in this context to, for
example, US 4,661,551, 1issued April 28, 1987 (Wacker-Chemie GmbH:;
published April 28, 1984) and corresponding DE 34 47 636 Al (pub-
lished on July 3, 1986).

The fluorine-containing organic compounds (C) are preferably

polymeric compounds which consist of fluorine and carbon atoms
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and, if appropriate, chlorine, hydrogen, oxygen, sulfur, phospho-
rus and/or nitrogen atoms.

Examples of such fluorine compounds are polytetrafluoroethy-
lene, copolymers of tetrafluoroethylene and hexafluoropropylene,
polytrifluorochloroethylene, fluorourethane, copolymers of
trifluorochloroethylene and other monomers, such as vinylidene
fluoride, vinyl chloride, vinyl acetate or styrene; fluorinated
acrylic resins, such as polymers of 1,l-dihydroperfluorobutyl
acrylate and copolymers of n-butyl acrylate, N-methylolacrylamide

and at least 35% by weight of a methacrylic acid ester of the

formula

156 ¢
CH»=C-C-0~CH>CH5 (CF2 ) nCF3,

in which m is an integer having a value of from 1 to 13.

The fluorine-containing organic compounds are preferably fluo-
rinated polyacrylates and polyurethanes.

The fluorine-containing organosilicon compounds (C) are prefer-
ably 3,3,3-trifluoro-n-propylmethylpolysiloxanes terminated with
trimethylsilyl groups.

The fluorine-containing organic or organosilicon compound (C)
employed according to the invention can be one type or a mixture
of at least two types of such a compound.

The compositions according to the invention comprise constitu-
ent (C) in amounts of 0.1 to 50 parts by weight, preferably 1 to 5
parts by weight, per part by weight of constituent (A).

The fluorine-containing organic or organosilicon compound (C)
is preferably employed as an aqueous dispersion, contalning an
organic solvent, or as a solution in an organic solvent.

The concentration of the fluorine-containing organic or organo-

silicon compounds in their dispersions or solutions 1s preferably
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in each case not more than 20% by weight, based on the total

weight of the dispersion or solution.

Examples of the organic solvent which the aqueous dispersion of
component (C) can contaln or in which component (C) can be dis-
solved are ethylene glycol and butyl acetate. If an organic
solvent is used for the preparation of the aqueous dispersions of
(C), it 1s preferably one in which component (C) dissolves.

The dispersions and solutions of component (C) which are
employed according to the invention can comprise other substances
such as preservatives and dispersing agents, in addition to the
fluorine—-containing organic or organosilicon compound, water and
organic solvent.

Fluorine-containing organic compounds and dispersions and
solutions thereof are already known. Reference may be made in
this context to, for example, the DE 25 26 287 C cited above.

Fluorine-containing organosilicon compounds and dispersions and
solutions thereof are already known.

The compositions according to the invention can comprise addi-
tives (D), for example, preservatives and dispersing agents.

If additives (D) are used for the preparation of the composi-
tion according to the invention, these are employed in amounts of
from 0.1 to 1.0 part by weight, and more preferably from 0.1 to
0.5 part by weight, per part by weight of component (A4).

The composition according to the invention has a pH of prefera-
bly 4 to 7, and more preferably 5.

The composition according to the invention comprises water in
amounts of 5 to 50 parts by weight, and more preferably 20 to 40
parts by weight, per part by weight of component (A4).

The composition according to the invention can be prepared by

any desired mixing of the components employed according to the
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invention. This is preferably effected by mixing the organopoly-
siloxane comprising units of formula (I) with the organic or
inorganic acid to form constituent (A) and with the other constit-
uents. This mixing is preferably carried out at a temperature of
20 to 120°C under a pressure of 900 to 1100 hPa.

The compositions according to the invention have the advantage
of having a water-repellent and oil-repellent and also efflores-
cence-preventing action, 1in particular on moist substrates, into
which solvent-containing compositions do not penetrate and usually
form glossy coatings.

The mineral building materials which can be impregnated with
the compositions according to the invention are preferably alka-
line mineral building materials, 1n particular those which com-
prise a hydraulic binder which has not yet reacted, such as free
lime. This is in general the case for building materials which

have not yet aged and in which the free lime 1s not completely

carbonized.

Examples of alkaline mineral building materials are freshly
de-shuttered concrete, masonry, compositions prepared from Port-
land cement and fiber cement slabs, preferably fresh concrete.

Furthermore, the present invention relates to a process for the
impregnation of mineral building materials, in particular alkaline
mineral building materials, which comprises applying the composi-

tion according to the invention onto the surface to be impreg-

nated.

The compositions according to the invention can be applied in
any desired manner, for example, by spraying, pouring, brushing,

rolling or dipping.
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In the process according to the invention, 100 to 500 g, and

preferably 300 to 500 g, of the composition are applied per m<¢ of

surface to be impregnated.

The process has the advantage that water repellency, oil
repellency and efflorescence prevention are achieved in a very
simple and effective manner.

The building materials impregnated according to the invention
have the advantage that they have water-repellent and oil-repel-
lent properties and at the same time show no formation of white
stains (efflorescence).

In the examples which follow, all the parts and percentage data
relate to the weight, unless stated otherwise. Unless stated
otherwise, the examples are carried out under ambient pressure
about 1000 hPa, and at room temperature of about 20°C, or at a
temperature which 1s established when the reactants are brought
together at room temperature without additional heating or
cooling. All the viscosity data given in the examples are
intended to relate to a temperature of 25°C.

Example 1

(a) Preparation of a mixture of a salt of an organic or inorganic
aclid and an organopolysiloxane containing basic nitrogen
(component A) and an organosilicon compound (component B).

27 parts of an a,w-dihydroxy[dimethyl/methyl-N-(2-amino-
ethyl)-3-aminopropyl]polysiloxane having an average molecular
welght of about 4000 g/mol and a basic nitrogen content of
2.0%, based on the welight of the siloxane, 7 parts of glacial
acetic acid, 50 parts of isooctyltrimethoxysilane, 15 parts
of tetraethyl orthosilicate and 12 parts of an oligomeric

mixture of monomethylsiloxane containing methoxy groups and

10
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monoisooctylsiloxane  having an average molecular weight of

about 400 g/mol are mixed with one another.

To prepare the impregnating agent, 10 parts of the mixture
described above are mixed with 15 parts of a fluorine polymer
dispersion comprising 30% of fluorourethane, 10% of ethylene
glycol, 60% of water and <1% of ethyl acetate (commercially
obtainable under the name‘Scotchgard FX-3567 from 3M Deutsch-

land GmbH, D-4040 Neuss) and 75 parts of water. A stable,
milky dispersion which shows no phase separation even after
storage for 24 houlrs~ results.

A mixture of 1350 g of standard sand, 200 g of cement and
140 g of water is tamped into circular shuttering molds and
left to stand for 6 hours and the shuttering 1is then removed.
400 g/m2 of impregnating agent are then applied to the
resulting amber-brown circular concrete specimens 2.0 cm
thick and 8.5 cm in diameter by brushing and the specimens
are left to stand for 24 hours. In each case 3 ml of dis-
tilled water are then applied to a circular concrete specimen
at intervals of 24 hours. The water remains on the concrete
surface and evaporates off in the air, no formation of white

stains (efflorescence) being observed.

Example 2

To prepare the impregnating agent, 10 parts of the mixture
described in Example 1(a) are mixed with 15 parts of a 30%
strength fluoroacrylate dispersion (commercially obtainable
under the name Scotchgard FC-393 from 3M Deutschland GmbH,
D-4040 Neuss) and 75 parts of water. A milky, stable disper-
sion which shows no phase separation even after storage for

24 hours results.

* denotes trade mark

11
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400 g/m2 of impregnating agent as described in Example
1, are then applied to the amber-brown circular concrete
specimens, by brushing and the specimens are left to stand
for 24 hours. 1In each case 3 ml of distilled water are then
applied to a circular concrete specimen at intervals of 24
hours. The water remains on the concrete surface and

evaporates off in the air, no formation of white stains

(efflorescence) being observed.

Example 3

(b) Preparation of a mixture of a salt of an organic or inor-
ganic acid and an organopolysiloxane containing basic nitro-
gen (component A) and an organosilicon compound (component
B) .

31 parts of an a,w-dihydroxy[dtmethyl/methyl-N-(2-amino-
ethyl)-3-aminopropyl]polysiloxane having an average molecular
weight of about 4000 g/mol and a content of basic nitrogen of
2.6%, based on the weight of the siloxane, 8 parts of glacial
acetic acid, 27 parts of isooctyltrimethoxysilane, 12 parts
of polyethyl silicate having an average molecular weight of
450 g/mol and a viscosity of 4 mm?/s and 23 parts of an
oligomeric mixture of monomethylsiloxane containing methoxy
groups and monoisooctylsiloxane having an average molecular
weight of about 400 g/mol are mixed with one another.

To prepare the impregnating agent, 15 parts of a fluorine
polymer dispersion comprising 30% of fluorourethane, 10% of
ethylene glycol, 60% of water and <1% of ethyl acetate (com-
mercially cbtainable under the name Scotchgard FX-3567 fron
3M Deutschland GmbH, D-4040 Neuss) are mixed with 75 parts of

water, and 10 parts of the mixture described in (b) above,

12
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are added to this emulsion. A milky, stable dispersion which
shows no phase separation even after storage for 24 hours
results.

400 g/m? of impregnating agent as described in Example 1,
are applied to the amber-brown circular concrete specimens by
brushing and the specimens are left to stand for 24 hours.

In each case 3 ml of distilled water are then applied to a
circular concrete specimen at intervals of 24 hours. The
water remains on the surface of the concrete and evaporates

off, no formation of white stains (efflorescence) being

observed.

Example 4

To prepare the impregnating agent, 10 parts of the mixture
described in Example 3(b) are mixed with 15 parts of a 30%
strength fluoroacrylate dispersion (commercially obtainable
under the name Scotchgard FC-393 from 3M Deutschland GmbH,
D-4040 Neuss) and 75 parts of water. A milky, stable disper-
sion which shows no phase separation even after storage for
24 hours.

400 g/m¢ of impregnating agent as described in Example 1,
are then applied to the amber-brown circular concrete speci-
mens, by brushing and leaving the specimens standing for 24
hours. 1In each case 3 ml of distilled water are then applied
to a circular concrete specimen at intervals of 24 hours.

The water remains on the surface of the concrete and evap-

orates off, no formation of white stains (efflorescence)

being observed.

Comparison Exanmple 1

A mixture of 1350 g of standard sand, 200 g of cement and

140 g of water 1is tamped into circular shuttering molds and
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left to stand for 6 hours, after which the shuttering is then
removed. The amber-brown circular concrete specimens 2.0 cm
thick and 8.5 cm 1n diameter are left to stand for 24 hours.
3 ml of distilled water are then applied to a circular con-
crete specimen. The water penetrates immediately. After 24
hours, severe formation of white stains (efflorescence) is

Observed.

Comparison Example 2

10 parts of the mixture prepared in Example 3(b) above are
poured into 90 parts of water. After stirring, a transparent
mixture with a particle size of 30 nm results.

400 g/m? of this impregnating agent prepared in Example 1,
is then applied to the amber-brown circular concrete speci-
mens, by brushing and the specimens are left to stand for 24
hours. 3 ml of distilled water are then applied to a circu-
lar concrete specimen. The water remains on the surface of
the concrete. After the water has evaporated off, severe

formation of white stains (efflorescence) 1s found.

Comparison Example 3

17 parts of the fluorine polymer dispersion described in

Example 1 are mixed with 83 parts of water.

400 g/m? of this impregnating agent, described in Example

‘1, are then applied to the amber-brown circular concrete

specimens by brushing and the specimens are left to stand for
24 hours. 3 ml of distilled water are theh applied to a

circular concrete specimen. The water remains on the surface
of the concrete for one hour, penetrating completely. After
24 hours, severe formation of white stains (efflorescence) is

found.

14
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLIOWS:
1. A composition for the impregnation of mineral building mate-
5 rials, which comprises

(A) salts of organic or inorganic acids and an organopoly-
siloxane or mixture of organopolysiloxanes containing
Sic-bonded radicals containing basic nitrogen, in
amounts of at least 0.5% by weight, based on the weight

.0 of the organopolysiloxane,

(B) optionally, an organosilicon compound containing basic nitrogen, in
amounts of 0 to 0.5% by weight, based on the weight of
the organosilicon compound, and

(C) a fluorine-containing organic or organosilicon compound.

L5 2. A composition as claimed in claim 1, wherein the organopoly-
siloxane from which constituent (A) is obtainable by reaction
with an organic or inorganic acid is one of formula

RaR1p, (OR?) cS104-a-b-c (1)
2

20 in which R can be identical or different and denotes hydrogen
or monovalent, SiC-bonded organic radicals which ére free
from basic nitrogen, Rl can be identical or different and
denotes monovalent, SiC-bonded radicals containing basic

' nitrogen, R¢ can be identical or different and denotes hydro-

25 gen atoms or monovalent organic radicals, a is 0, 1, 2 or 3,

b is 0, 1, 2 or 3 and ¢ is 0, 1, 2 or 3, with the proviso

that the sum of a, b and ¢ 1s less than or equal to 3 and the

radical Rl is present in an amount of more than 0.5% by

weight of basic nitrogen per organopolysiloxane molecule.

15
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A composition as claimed in claim 1, wherein the organosili-

con compound (B) is one comprising units of formula

R53(OR®) ¢Si04-g-e (III)

2
in which R® can be identical or different and denotes hydro-

gen or monovalent, SiC-bonded organic radicals, R® can be
identical or different and denotes hydrogen atoms or monova-
lent organic radicals, d is 0, 1, 2, 3 or 4 and e is 0, 1, 2,
3 or 4, with the proviso that the sum of d+e is less than or
equal to 4 and the content of basic nitrogen is 0 to 0.5% by
weight, based on the weight of the particular organosilicon
compound.

A composition as claimed in claim 1, wherein the organosili-
con compound (B) 1s employed in amounts of 0.1 to 5 parts by
weight per part by weight of component (A4).

A composition as claimed in claim 1, wherein the fluorine-
containing organic or organosilicon compound (C) is employed
in amounts of 0.1 to 50 parts by weight per part by weight of

constituent (A4).

A composition as claimed 1n claim 5, wherein the fluorine-
containing organic or organosilicon compound (C) 1s employed
as an aqueous dispersion which optionally contains an organic
solvent.

A composition as claimed in claim 5, wherein the fluorine-
containing organlic or organosilicon compound (C) 1is employed

as a solution in an organic solvent.

16
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8. A process for the impregnation of mineral building materials,
which comprises applying a composition as claimed in claim 1
to the surface to be i1mpregnated.

9. The process as claimed in claim 8, wherein the mineral

building materials are alkaline mineral building materials.

17
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