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(57) ABSTRACT 

An aqueous polyorganosiloxane (POS) emulsion Which can 
easily be deposited on/applied to a ?brous substrate at high 
speed and at limited deposition rates, for example less than 
40 g/m2. The emulsion contains (A) a POS With ESi-vinyl 
units, (B) a POS With ESiH units, (C) an adhesion promoter, 
(D) a catalyst, (E) at least one surfactant, (F) optionally a 
POS resin With ESi-vinyl units, (G) optionally a crosslinking 
inhibitor, (H) optionally a pH ?xing agent, (I) optionally a 
formulating additive, (J) optionally a ?ller, and (K) Water. 
Adhesion promoter (C) is selected from protective hydro 
colloids, hydroxylated silanes and/or POS carrying at least 
one hydroxyl group and at least one sali?ed amino group per 
molecule, and mixtures thereof, and is present in the range 
from 0.005 to 10% by Weight, based on the silicone phase. 
Also disclosed is the corresponding coating process and the 
coated substrate. 
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AQUEOUS SILICONE EMULSION FOR COATING 
WOVEN OR NON-WOVEN FIBROUS 

SUBSTRATES 

[0001] The present invention relates to an aqueous emul 
sion of polyorganosiloxane (POS), especially for coating 
Woven (textile) or non-Woven substrates, Which is intended 
to produce an elastomer after crosslinking in a thin layer, to 
a corresponding coating process and to the coated substrates. 

[0002] The role of silicone coatings is especially that of 
binders for improving the mechanical properties of ?brous 
substrates and notably the tear strength, the fraying resis 
tance, the ?exibility or the crumpling ability. 

[0003] Silicone coatings can also contribute toWards giv 
ing ?brous substrates a degree of imper'meability and a 
Water-repellent character. 

[0004] In the case of ?ame-retardant (Woven or non 
Woven) ?brous substrates such as glass fabrics or nonWov 
ens, it is important that these silicone coatings do not 
adversely affect the combustion resistance or, more espe 
cially, the calori?c value of such substrates. 

[0005] Apart from protecting textile materials against heat 
and ?re, silicone coatings can also provide them With 
protection against other aggressions and/or give them spe 
ci?c properties for certain applications (eg dielectric prop 
er‘ties). Applications Which may be mentioned in particular 
are in?atable bags used for protecting vehicle occupants, or 
airbags, glass braiding (glass fabric sheathing for the thermal 
and dielectric protection of electric Wire), conveyor belts, 
?re-resistant fabrics or thermal insulators, compensators 
(leaktight ?exible sleeves for piping), clothing, or ?exible 
materials for use in interior or exterior textile architecture 
(tarpaulins, tents, stalls, marquees, false ceilings, etc.) or 
solar protection. 

[0006] There are several important technical problems 
associated With the production of elastomer coatings on 
?brous substrates. 

[0007] A ?rst problem relates to the operation involving 
deposition/impregnation of the non-crosslinked silicone 
composition on the substrate. It is important that this opera 
tion can be carried out easily, rapidly (industrial rate) and, 
for obvious economic reasons, at reduced deposition rates 
(eg less than 40 microns). 

[0008] A second problem lies in the minimum level of 
adhesion Which the silicone coating must have on the 
substrate. 

[0009] A third problem results from the ambition to 
improve the performance characteristics of the silicone 
elastomer coating from the point of vieW of its mechanical 
properties, its protective function and its hydrophobic and 
imper'meabiliZing properties, Without adversely affecting the 
?ame-retardant qualities of certain textile substrates such as 
glass fabrics. 

[0010] Consideration of the ?rst of the above-mentioned 
problems has led those skilled in the art to liquid silicone 
compositions of the aqueous silicone emulsion type, With or 
Without a ?ller. It has yet to be discovered Whether these 
emulsions provide a correct solution to the second and third 
of the problems referred to above. 
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[0011] European patent application EP-A-0 535 649 pro 
poses a composition for coating in?atable bags, or airbags, 
comprising: 

[0012] a polyorganosiloxane (A) of the POS type, eg 
0t,uu-dimethylhydroxy-siloxy PDMS, as an emulsion in 
Water in the presence of an anionic emulsi?er, 

[0013] an adhesion promoter (B) selected from the 
group comprising the reaction product of on the one 
hand an amino-functional silane or a hydrolyZate: 
thereof, and on the other hand an acid anhydride, an 
epoxy-functional silane or a hydrolyZate thereof, and/or 
an organosilane having an isocyanate radical and a 
hydrolyZable radical, or a hydrolyZate thereof (for 
example 3-aminopropyltriethoxysilane+maleic anhy 
dride), 

[0014] 
[0015] 

[0016] This emulsion suffers from the folloWing disadvan 
tages: an inadequate 25 compromise in terms of adhesion, 
reactivity and stability of the emulsions, particularly an 
inadequate adhesion of the silicone to the substrate, and an 
incompatibility of the silanes and surfactant used With 
polyaddition systems based on oils containing ESiH and on 
platinum catalyst. 

a colloidal silica (C), 

and a catalyst (D). 

[0017] Likewise, European patent application EP-A-0 552 
983 describes a 30 composition of the same type obtained 
from (A) an organopolysiloxane having at least tWo alkenyl 
groups [alpha,omega-dimethylvinylsiloxypoly(dimethyl) 
(vinylmethyl)siloxane], (B) an organohydrogenopolysilox 
ane [alpha,omega-tri-methylsiloxypoly(methylhydro 
geno)siloxane] having at least three hydrogen atoms, (C) a 
platinum crosslinking catalyst, (D) a crosslinking inhibitor 
of the ethynyl-cyclohexanol type, (E) an adhesion promoter 
of the epoxidiZed trialkoxysilane or amino-functional silane 
type (p. 4, line 34) and (F) optionally a reinforcing ?ller such 
as a colloidal silica, by emulsi?cation in Water in the 
presence of an emulsi?er (dodecylbenZenesulfonate and 
polyvinyl alcohol, PVA). 
[0018] This emulsion suffers from the folloWing disadvan 
tages: an inadequate compromise betWeen adhesion (to the 
substrate) and stability (of the emulsion); in particular, the 
use of dodecylbenZenesulfonate and non-sali?ed amino 
functional silane results in a limited stability of polyaddition 
emulsions. 

[0019] European patent EP-B-O 758 666 relates to aqueous 
emulsions comprising: 

[0020] liPOS of the polydimethylsiloxane (PDMS) 
type vinylated at the end of the chain (vinyldimethyl 
siloxy); 

[0021] Zihydrogenated POS of the 0t,00-trimethylsi 
loxypoly(methylhydrogeno)-(dimethyl)siloxane type; 

[0022] 3ia platinum catalyst of the Karstedt platinum 
type; 

[0023] 4ian adhesion promoter produced by reacting a 
vinyltriacetoxysilane and a trimethoxysilane function 
aliZed With a glycidyl radical; 

[0024] 5ia crosslinking inhibitor of the ethynylcyclo 
hexanol type; 
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[0025] 6ia silicone resin of the type MT, Where 
M=(Me3SiO1/2) and T=(MeSiO3/2); 

[0026] 7ian emulsi?er of the sodium dodecylbenZe 
nesulfonate type. 

[0027] This polyaddition silicone solution is preferentially 
applied in the production of textile coatings (airbag: polya 
mide substrate). 

[0028] European patent application EP-A-1 010 721 
relates to the same emulsion as that described in EP-B-O 758 
666 except that it has a further additive consisting of carbon 
black. 

[0029] Patent application FR-A-2 738 830 relates to an 
aqueous polyorgano-siloxane emulsion for coating textile 
material. This emulsion is obtained by mixing an emulsion 
A and an emulsion B. 

[0030] Emulsion A comprises: 

[0031] 1iPOS oil of the 0t,u)-dimethylvinylsiloxy 
PDMS type; 

[0032] Zia hydrogenated POS oil of the 0t,u)-dimeth 
ylhydrogenosiloxy PDMS type; 

[0033] 3ia hydrogenated POS silicone oil of the poly 
(dimethyl)(methyl-hydrogeno)siloxane type; 

[0034] 4ian adhesion promoter of the folloWing types: 
vinyltrimethoxysilane, 3-glycidoxypropyltrrmethox 
ysilane (GLYMO), 4-epoxycyclohexylethyltri 
methoxysilane, chelates of the butyl orthotitanate type 
or, ?nally, in the case of silicone compositions 
crosslinkable by polyaddition, aminosilanes of the 
amino-functional trimethoxysilane or triethoxysilane 
type; 

[0035] 5ia crosslinking inhibitor of the ethynylcyclo 
hexanol type; 

[0036] 6iand ?llers=colloidal silica hydrophobiZed in 
silicone oil. 

[0037] Emulsion B comprises: 

[0038] l'ioguu-divinylated POS oil identical to that of 
emulsion A; 

[0039] 4'ian adhesion promoter of the butyl titanate 
type; 

[0040] 7ia platinum catalyst; 

[0041] 6'icolloidal ?ller of the same type as in emul 
sion A. 

[0042] Emulsions A and B are prepared by mixing (With 
out emulsifying) on the one hand components 1 to 6 and on 
the other hand components 1', 4', 7 and 6', respectively, and 
then emulsifying the compositions described above by agi 
tating them in the presence of Water and polyvinyl alcohol 
(PVA Rhodoviol® 25/140). Once they have been obtained 
separately, emulsions A and B are mixed With one another. 

[0043] This aqueous silicone emulsion additionally has 
the folloWing disadvantages: very coarse emulsions are 
produced, the process is rather in?exible and burdensome 
because intermediate silicone mixtures have to be produced, 
and it is di?icult to prepare very concentrated emulsions. 
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[0044] Given this state of the art, one of the essential 
objects of the present invention is to provide a silicone 
emulsion, crosslinkable by polyaddition, for coating Woven 
or non-Woven ?brous substrates, said emulsion possessing 
rheological properties such that it can easily be deposited 
on/applied to the ?brous substrate at high speed and at 
limited deposition rates, for example of less than 40 g/m2. 

[0045] Another essential object of the invention is to 
provide an aqueous silicone emulsion, crosslinkable by 
polyaddition, for forming protective thin coatings (thin 
layers) on Woven (textile) or non-Woven ?brous substrates, 
the composition of this emulsion being such as to optimiZe 
the adhesion of the crosslinked silicone elastomer ?lm to the 
substrate. 

[0046] Another essential object of the invention is to 
provide an aqueous silicone emulsion, crosslinkable by 
polyaddition, for coating Woven or non-Woven ?brous sub 
strates, the composition of this emulsion being such as to 
produce a crosslinked silicone elastomer coating capable of 
giving the substrate excellent mechanical qualities (cohe 
sion, ?exibility, fraying resistance, tear strength, crumpling 
ability). 
[0047] Another essential object of the invention is to 
provide an aqueous silicone emulsion that crosslinks by 
polyaddition to give an elastomer coating for a Woven or 
non-Woven ?brous substrate, the composition of this emul 
sion being such as to satisfy the speci?cations of easy 
deposition in a limited amount, adhesion to the substrate, 
and mechanical quality. 

[0048] Another essential object of the invention is to 
provide an aqueous silicone emulsion, crosslinkable by 
polyaddition, for forming, on mineral ?brous substrates of 
loW adhesiveness (particularly textile or non-textile glass 
?ber substrates), silicone coatings that adhere to the ?bers 
but give them anti-adhesion, hydrophobic and impermeable 
properties and satisfy the speci?cations of easy deposition in 
a limited amount, adhesion to substrates, mechanical prop 
erties (?exibility/tear strength and fraying resistance) and 
incombustibility corresponding to a gross calori?c value 
(GCV), measured according to NFP 92510, beloW 4200 
kJ/kg and preferably beloW 2500 kJ/kg. 

[0049] Another essential object of the invention is to 
provide an aqueous silicone emulsion that crosslinks by 
polyaddition, on Woven or non-Woven ?brous substrates, to 

give protective, impermeable, ?ame-retardant, ?exible, 
strong and optionally ?ame-retardant elastomer coatings, the 
composition of this emulsion being such that, in the case of 
glass ?ber substrates, the elastomer ?lm is a good binder 
capable of giving the coated glass substrates stability, cohe 
sion and ?exibility, While at the same time minimiZing the 
phenomenon of creasing. 

[0050] Another essential object of the invention is to 
produce emulsions that are chemically stable (preservation 
of the -SiH and the reactivity) and physically stable (limited 
creaming and coalescence during storage of the emulsion) 
and have good characteristics in terms of reactivity 
(crosslinking by polyaddition) and adhesion to the substrate, 
by drying the treated fabric. 

[0051] These and other objects are achieved by the present 
invention, Which relates ?rst and foremost to an aqueous 
polyorganosiloxane (POS) emulsion, crosslinkable to an 
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elastomer by means of polyaddition reactions, for impreg 
nating Woven or non-Woven ?brous substrates, said emul 
sion comprising: 

[0052] (A) at least one POS having at least tWo unsat 
urated functional groups of the C2-C6 alkenyl type 
bonded to the silicon in each molecule, 

[0053] (B) at least one POS having at least three hydro 
gen atoms bonded to the silicon in each molecule, 

[0054] (C) at least one special adhesion promoter, 

[0055] (D) at least one catalyst, 

[0056] (E) at least one surfactant, 

[0057] (F) optionally at least one POS resin containing 
at least tWo alkenyl groups, 

[0058] (G) optionally at least one crosslinking inhibitor, 

[0059] (H) optionally at least one pH ?xing agent, 

[0060] (I) optionally at least one formulating additive, 

[0061] (J) optionally a ?ller, 

[0062] (K) and Water, 

[0063] characterized in that: 

[0064] the adhesion promoter (C) is selected from the 
group of compounds comprising protective hydrocol 
loids, hydroxylated silanes and/or POS carrying at least 
one hydroxyl group and at least one sali?ed amino 
group per molecule, and mixtures thereof, 

[0065] the percentage by Weight of the adhesion pro 
moter (C), based on the silicone phase, is such that: 

0.005 2(6) 210 

preferably 0.03 §(C) 25 

and particularly preferably 0.05§(C) 24.0 

[0066] With the proviso that, When the emulsion com 
prises at least one protective hydrocolloid, it is obtained 
by: 
[0067] directly preparing at least one pre-emulsion 

that is non-catalyZing, i.e. devoid of catalyst (D)), 
and at least one pre-emulsion that is catalyZing, i.e. 
contains catalyst (D), at least one of these pre 
emulsions being obtained by bringing at least part of 
the silicone phase and at least part of the protective 
hydrocolloid into contact With Water, 

[0068] and then mixing the catalyZing emulsion(s) 
With the non-catalyZing pre-emulsion(s) When the 
impregnating bath is made up. 

[0069] According to one particular characteristic of the 
invention, the emulsion is devoid of: 

[0070] substantially linear, vinylated polydiorganosi 
loxane copolymer(s) of the random type, blocked at 
each end of its polymer chain by vinyldiorganosiloxy 
or triorganosiloxy groups and containing at least three 
SiVi groups per molecule, 

[0071] and/or vinylated cyclotrisiloxanie(s) of the for 
mula [R(CH2=CH)SiO]3; in Which R is a Cl-C4 alkyl 
radical, a phenyl radical or a 3,3,3-tri?uoropropyl radi 
cal, this vinylated cyclotrisiloxane being present in an 
amount such that 0.5 to 60% and preferably 1.5 to 20% 
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of the number of vinyl groups in the emulsion consist 
of the vinyls of this 20 vinylated cyclotrisiloxane, 

[0072] and/or sodium laurylsulfate. 

[0073] Preferably, the ratio amount by Weight of adhesion 
promoter (C)/ surface area developed by the substrate ranges 
from 0.1I to 10 mg/m2 and preferably from 25 0.2 to 5 
mg/m2. 
[0074] “Surface area developed by the substrate” is under 
stood according to the invention as meaning the surface area 
developed by the ?bers that constitute the fabric and are to 
be covered With the emulsion. 

[0075] The aqueous silicone emulsion according to the 
invention is of the type that crosslinks by polyaddition at 
room temperature (EVF or RTV), it being knoWn that this 
platinum-catalyZed crosslinking can be thermally activated 
(100-2000 C.). 
[0076] This aqueous silicone emulsion according to the 
invention adheres to numerous Woven or non-Woven ?brous 

substrates, for example made of glass ?bers or optionally of 
synthetic textile ?bers of the polyester or polyamide type. 

[0077] As regards ?brous substrates of the glass fabric 
type, the emulsion according to the invention makes it 
possible to obtain glass fabrics coated With thin layers of 
silicone elastomers that are hydrophobic and have good 
mechanical properties of ?exibility, tear strength and fraying 
resistance and do not release much heat on combustion: 
GCV§4500 kJ/kg, preferably GCVé 2500 kJ/kg. 

[0078] One of the essential constituents of the emulsion 
according to the invention is the special adhesion promoter 
(C), Which is carefully selected so that the adhesion is 
provided by: 

[0079] at least one protective hydrocolloid, preferably 
PVA, Which can also act as a surfactant (E), either on 
its oWn or in combination With other emulsi?ers, 

[0080] or speci?c, carefully selected silanes and/or 
POS, namely silanes and/or POS With hydroxyl and 
sali?ed amino units, 

[0081] or a protective hydrocolloid, preferably PVA, 
and silanes and/or POS With hydroxyl and sali?ed 
amino units. 

[0082] In a ?rst embodiment of the invention, the protec 
tive hydrocolloid used, preferably PVA, is exclusively dedi 
cated to the function of adhesion promoter (C). 

[0083] In a second embodiment of the invention, the 
surfactant (E) can consist at least in part of at least one 
protective hydrocolloid, preferably a PVA. 

[0084] In the ?rst embodiment, the protective colloid, 
preferably PVA, is present in a reduced amount in the 
emulsion so that it can only fully exert its function of 
adhesion promoter (C) and imperfectly its function of emul 
si?er. Consequently, the emulsion has to comprise a main 
emulsi?er or surfactant (E). 

[0085] In the second embodiment of the invention, the 
protective colloid, preferably PVA, as adhesion promoter 
and emulsi?er, is present in an amount of 1.5 to 7% of dry 
PVA, based on the total Weight of silicone oils. 
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[0086] From the qualitative point of vieW, it may be 
indicated that the protective hydrocolloid is preferably a 
polyvinyl alcohol (PVA) or a mixture of PVA, preferably 
PVA grades Which, in aqueous solution (at 4% and at 200 
C.), have a standard dynamic viscosity (115d) of betWeen 5 
and 40 mPa-s and preferably of between 10 and 30 mPa-s, 
and an ester number greater than or equal to 80, preferably 
greater than or equal to 100 and especially of betWeen 120 
and 200. 

[0087] Preferably, the PVA is used in the form of an 
aqueous solution With a standard dynamic viscosity (115d) of 
betWeen 5 and 40 mPa-s and preferably of between 10 and 
30 mPa-s, and an ester number greater than or equal to 80, 
preferably greater than or equal to 100 and especially of 
betWeen 120 and 200. 

[0088] Polyvinyl alcohols (PVA) are compounds obtained 
indirectly from their esters by hydrolysis in an aqueous 
medium or by alcoholysis in an anhydrous medium. In 
practice, the esters used as starting materials are commonly 
polyvinyl acetates. Generally, lysis of the esters to give the 
PVA is not complete. Acyl radicals remain in the molecule 
and their proportion in?uences the properties of the PVA, 
especially its solubility. One method of de?ning PVA is 
therefore based on an indication of the ester number (EN), 
Which is inversely proportional to the degree of hydrolysis. 
The EN is measured in a manner knoWn per se by neutral 
iZing any acidity in the polyvinyl alcohol, saponifying the 
acyl groups and titrating the excess alkalinity. 

[0089] The polyvinyl alcohols according to the invention 
are also characteriZed by their degree of condensation, 
Which can be evaluated by determining the dynamic viscos 
ity of a standard solution (designated by 115d in the present 
disclosure), in the knowledge that this variable increases 
With the degree of condensation. 

[0090] The viscosity 115d corresponds to the coefficient of 
dynamic viscosity of a 4% by Weight aqueous solution of 
PVA, measured at a temperature of 20150 C. using an 
OstWald viscometer. 

[0091] Other protective hydrocolloids Which may also be 
mentioned are Water-dispersible sulfonated polyesters, espe 
cially of the sulfonated polyethylene terephthalate type. 

[0092] Water-dispersible sulfonated polyesters are knoWn 
and commercially available products. They can be prepared 
by co-condensing an organic diacid (such as a saturated or 
unsaturated aliphatic diacid, an aromatic diacid, a diacid 
having several aromatic rings, an arylaliphatic diacid), one 
of its diesters or its anhydride and a sulfonated organic 
diacid or one of its diesters With a diol in the presence of a 
customary polyesteri?cation catalyst such as tetraisopropyl 
orthotitanate. 

[0093] The folloWing may be mentioned as starting mono 
mers commonly used for the preparation of Water-dispers 
ible sulfonated polyesters: 

[0094] as organic diacids: saturated or unsaturated ali 
phatic diacids and aromatic diacids, such as succinic, 
adipic, suberic and sebacic acids, maleic, fumaric and 
itaconic acids and orthophthalic, isophthalic and 
terephthalic acids, the anhydrides of these acids, and 
their diesters such as the dimethyl, diethyl, dipropyl 
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and dibutyl esters, the preferred compounds being 
adipic acid and orthophthalic, isophthalic and tereph 
thalic acids; 

[0095] as sulfonated organic diacids: sodium diacid 
sulfonates or their diesters such as dialkylisophthalates 
and dialkylsulfosuccinates like sodium dimethylisoph 
thalate-5-sulfonate or sodium dimethylsulfosuccinate; 

[0096] as diols: aliphatic glycols such as ethylene gly 
col, diethylene glycol, dipropylene glycol and higher 
homologs, butane-l,4-diol, hexane-1,6-diol, neopentyl 
glycol, and cycloalkane glycols such as cyclohex 
anediol and dicyclohexanediolpropane, the preferably 
chosen diols being ethylene glycol and diethylene 
glycol. 

[0097] The preferred Water-dispersible sulfonated polyes 
ters are those having a number-average molecular Weight of 
betWeen 10,000 and 35,000, an acid number beloW 5 mg 
KOH/g and a sulfur content of betWeen 0.8 and 2% by 
Weight and preferably of betWeen 1.2 and 1.8%. Polyesters 
of this type Which can be used in particular are the products 
marketed by RHODIA under the mark GEROL PS20. 

[0098] The silanes With hydroxyl and sali?ed amino units 
Which can be constituent components of the promoter (C) 
are obtained from non-sali?ed precursors; examples of these 
Which may be mentioned are monoaminotrihydroxymono si 
lanes such as NH2(CH2)3iSi(OH)3 optionally oligomeriZed 
by partial condensation of the SiOH groups. 

[0099] This having been stated, the Water-soluble adhe 
sion promoter (C) preferably comprises POS With hydroxyl 
and sali?ed amino units. 

[0100] These sali?ed amino-POS constituting the pro 
moter (C) are advantageously formed of several repeat units 
of average formula (1) below: 

in Which: 

[0101] R1 is a monovalent group devoid of nitrogen 
Whose nature is identical or different from one repeat 
unit to the next and Which is a Cl-C6 alkyl, an aryl, a 
C2-C8 alkenyl or an acrylate, each of these groups 
optionally being substituted; 

[0102] R2 is of an identical or different nature from one 
repeat unit to the next and has the folloWing formula: 

[0103] R4 being an optionally substituted Cl-Cl0 
hydrocarbon radical, 

[0104] the groups R5 and R6 being identical or dif 
ferent and representing hydrogen, an optionally sub 
stituted C 1 -C 10 hydrocarbon radical or iR‘liNH;+ 
)-X('), 

[0105] or the groups R5 and R6 being different from 
hydrogen and together forming a 5- to 7-membered 
ring containing at least one heteroatom, preferably 
nitrogen or oxygen, 
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[0106] and X being a counteranion selected from 
carboxylates and halides; 

[0107] x, y and Z are positive integers or decimal 
numbers below 4; 

[0108] 
[0109] Preferably, the sali?ed amino-POS is a resin having 
a mean silicon functionality greater than 2, corresponding to 
x+y<2: 

[0110] x preferably being <2 and, particularly prefer 
ably, 0.1 éxél; 

[0111] y preferably being <12 and, particularly prefer 
ably, 0.1 éyéll 

[0112] This corresponds to a POS resin Which: 

[0113] on the one hand is hydroxylated and comprises 
siloxy units T and optionally M and/or D and/or Q, or 
siloxy units Q and M and/or D and/or T; 

[0114] and on the other hand carries at least one sali?ed 
amino unit. 

[0115] The siloxy units M, D, T and Q of the POS (C) are 
de?ned as folloWs: 

[0116] unit M=R3SiOl/2 

[0117] unit D=R2SiO2/2 

[011s] unit T=RSiO3/2 

[0119] unit Q=SiO4/2 

[0120] The radicals R are identical or different and corre 
spond to: 

[0121] a radical R1 as de?ned above, such as an alkyl 
radical (e.g. methyl, ethyl, isopropyl, tert-butyl, 
n-hexyl), a hydroxyl or an alkenyl (e.g. vinyl, ally), 

[0122] or a unit R2 With a sali?able or sali?ed amino 
unit, as de?ned above. 

[0123] An example Which may be mentioned of a linear 
hydroxylated POS resin Which can be used as promoter (C) 
is polymethylsiloxane of Which both ends carry a hydroxyl 
and in Which each silicon atom carries a sali?able or sali?ed 
amino unit. 

[0124] The resins selected more particularly are those of 
the type T(OH), DT(OH), DQ(OH), DT(OH), MQ(OH), 
MDT(OH) or MDQ(OH) or mixtures thereof. Each OH 
group in these resins is carried by a silicon atom belonging 
to a unit D, T or Q. 

[0125] These resins are products resulting from the con 
densation (mono-condensation or polycondensation, hetero 
condensation or homocondensation) of POS monomers, 
oligomers or polymers carrying condensable groups, pref 
erably of a hydroxyl nature. 

[0126] Apart from these hydroxyls, the promoter (C) 
carries one or more sali?able or sali?ed amino units that are 

identical to or different from one another. 

[0127] In these units the amine can be primary, secondary 
or tertiary. In variants the amine can be included in a ring or 
in isocyanurate groups or HALS groups (of the piperidine 
type or another type). 
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[0128] In terms of the invention the HALS groups can be 
de?ned as a cyclic hydrocarbon chain (HALS) of the for 
mula 

in Which: 

[0129] the radicals R7, Which are identical to or different 
from one another, are selected from linear or branched 
alkyl radicals having from 1 to 3 carbon atoms, and 
phenyl and benZyl radicals; 

[0130] R8 is selected from a hydrogen atom, linear or 
branched alkyl radicals having from 1 to 12 carbon 
atoms, alkylcarbonyl radicals in Which the alkyl radical 
is a linear or branched radical having from I to 18 
carbon atoms, phenyl and benZyl radicals and a radical 
0; 

[0131] 
[0132] the radicals R7 preferably being methyls, the 

radical R8 preferably being a hydrogen atom or a 
methyl radical and t advantageously being a number 
equal to l. 

t is a number selected from 0 and l; 

[0133] The sali?able or sali?ed amino units are advanta 
geously selected so as to be capable of binding to the 
substrate to Which the emulsion is applied, in order to 
provide adhesion, Without adversely affecting the solubility 
in Water that is desirable for the promoter (C). 

[0134] For further details on these promoters (C) of the 
Water-soluble silicone resin type With hydroxyl and sali? 
able or sali?ed amino units, and on their preparation, refer 
ence may be made to patent FR-B-2 753 708 or European 
patent application EP-A-0 675 128, the contents of Which 
form an integral part of the present disclosure by reference. 

[0135] Speci?c examples of sali?able amino units Which 
may be mentioned in particular are: 

[0136] aminopropyl: (H2N)(CH2)3i 
[0137] N-methyl-3-aminopropyl: (H3CNH)(CH2)3i 
[0138] N-aminoethyl-3-aminopropyl: 
(H2N)(CH2)2NH(CH2)3* 

[0139] C6H5CH2NH(CH2)2(NH)(CH2)3i 
[0140] 3-ureidopropyl: (H2NCONH)(CH2)3i 
[0141] 3-(4,5-dihydroimidaZol-l -yl)propyl: 

CH2 
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Optionally, the promoter containing sali?able amino units 
can also carry non-aminated groups such as the fol 
lowing: 

— 3-methacryloxypropyl: (HZC : C) (CH3) (COO) (CH2)3 — 

O 

— 3-glycidyloxypropyl: H2C—CH—CH2O(CH2-)3— 

— 3-mercaptopropyl: (HS)(CH2)3— 

— 3-chloropropyl: (Cl)(CH2)3— 

— vinyl: CH2=CH— 

it being possible for these units to be incorporated by 
techniques knoWn to those skilled in the art, especially 
by the co-hydrolysis/co-condensation of an aminated 
alkoxysilane With a non-aminated alkoxysilane carry 
ing the units described above. 

[0142] It is also possible to add the alkoxysilanes carrying 
the non-aminated units to the emulsion containing the sali 
?ed aminosilane. 

[0143] One of the essential characteristics of the promoter 
(C) selected according to the invention is to be sali?ed via 
the amino units as described above, Which comprise at least 
one EN+.X_, Where X is a counteranion selected from 
carboxylates and halides, preferably a lactate, an acetate or 
a chloride. 

[0144] For the promoter (C) to be sali?ed, it is necessary 
to ensure that the aqueous continuous phase of the disper 
sion has a pH such that said promoter (C) (preferably a 
hydroxylated POS resin) is maintained in ioniZed form. The 
pH is chosen, in a manner knoWn per se, according to the 
pKa of the acid corresponding to the counteranion used. 

[0145] The preferred promoter (C) in the form of a 
hydroxylated resin is included in the aqueous continuous 
phase of the dispersion, being solubiliZed or ?nely dispersed 
therein. 

[0146] In one variant it is possible to envisage that only 
part of the promoter (C) is in sali?ed form, the remainder 
being unsali?ed. 

[0147] The invention also covers mixtures of promoters 
(C) of different natures. 

[0148] The silicone phase of the emulsion according to the 
invention comprises POS for generating the elastomer by 
crosslinking/curing at room temperature (230 C.) according 
to a polyaddition mechanism. It is possible to accelerate the 
crosslinking by thermal activation at a temperature above 
room temperature. Elastomers that vulcaniZe in the cold by 
polyaddition and elastomers that vulcaniZe under the action 
of heat by polyaddition fall Within the framework of the 
invention. 

[0149] In terms of the invention, the Words “silicone 
phase” are to be understood as meaning “non-aqueous 
phase” in the emulsion. 

[0150] These polyorganosiloxanes, Which are the main 
constituents of the compositions according to the invention, 
can be linear, branched or crosslinked and can contain 
hydrocarbon radicals and/or reactive groups such as 
hydroxyl groups, hydrolyZable groups, alkenyl groups, 
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hydrogen atoms, etc. It should be pointed out that organop 
olysiloxane compositions are amply described in the litera 
ture and especially in the Work by Walter NOLL entitled 
“Chemistry and Technology of Silicones”, Academic Press, 
1968, 2nd edition, pages 386 to 409. 

[0151] More precisely, the POS Which are the main con 
stituents of the compositions according to the invention 
consist of siloxy units of the general formula 

RjsioH (II) 
"2’ 

and/or siloxy units of the formula 

ZnRZSiOtZQ (III) 

[0152] In these formulae the various symbols are de?ned 
as folloWs: 

[0153] the symbols R9, Which are identical or different, are 
each a non-hydrolyZable hydrocarbon group, it being 
possible for this radical to be: 

[0154] an alkyl or halogenoalkyl radical having from 1 
to 5 carbon atoms and containing from 1 to 6 chlorine 
and/or ?uorine atoms, 

[0155] cycloalkyl and halogenocycloalkyl radicals hav 
ing from 3 to 8 carbon atoms and containing from 1 to 
4 chlorine and/or ?uorine atoms, 

[0156] aryl, alkylaryl and halogenoaryl radicals having 
from 6 to 8 carbon atoms and containing from 1 to 4 
chlorine and/or ?uorine atoms, 

[0157] 
[0158] the symbols Z, Which are identical or different, are 

each a hydrogen atom or an alkenyl group; 

[0159] 

[0160] 

[0161] 

[0162] 

[0163] By Way of illustration, the folloWing groups may 
be mentioned as organic radicals R9 directly bonded to 
silicon atoms: methyl; ethyl; propyl; isopropyl; butyl; isobu 
tyl; n-pentyl; t-butyl; chloromethyl; dichloromethyl; ot-chlo 
roethyl; 0t,[3-dichloroethyl; ?uoromethyl; di?uoromethyl; 
0t,[3-di?uoroethyl; 3,3,3-tri?uoropropyl; tri?uorocyclopro 
pyl; 4,4,4-tri?uorobutyl; 3,3,4,4,5,5-hexa?uoropentyl; 
[3-cyanoethyl; [3-cyanopropyl; phenyl; p-chlorophenyl; 
m-chloro-phenyl; 3,5-dichlorophenyl; trichlorophenyl; tet 
rachlorophenyl; o-, p- or m-tolyl; 0t,0t,0t-tri?uorotolyl; and 
Xylyls such as 2,3-dimethylphenyl and 3,4-dimethylphenyl. 

[0164] Preferably, the organic radicals R9 bonded to sili 
con atoms are methyl or phenyl radicals, it optionally being 
possible for these radicals to be halogenated, or cyanoalkyl 
radicals. 

cyanoalkyl radicals having 3 or 4 carbon atoms; 

n=an integer equal to 0, l, 2 or 3; 

x=an integer equal to 0, l, 2 or 3; 

y=an integer equal to 0, l or 2; 

the sum X+y is between 1 and 3. 
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[0165] The symbols Z can be hydrogen atoms or vinyl 
groups. 

[0166] It is possible to use a Wide variety of tWo-compo 
nent or one-component organopolysiloxane compositions 
that crosslink at room temperature or under the action of heat 
by means of polyaddition reactions, essentially by the reac 
tion of hydrogenosilyl groups With alkenylsilyl groups, 
generally in the presence of a metal catalyst preferably based 
on platinum, said compositions being described eg in 
patents U.S. Pat. Nos. 3,220,972, 3,284,406, 3,436,366, 
3,697,473 and 4,340,709. The organopolysiloxanes forming 
part of these compositions generally consist of pairs based 
on the one hand on at least one linear, branched or 

crosslinked polysiloxane consisting of units (III) in Which 
the radical Z is an alkenyl group and x is equal to at least 1, 
optionally in association With units (II), and on the other 
hand on at least one linear, branched or crosslinked hydro 
genopolysiloxane consisting of units (III) in Which the 
radical Z this time is a hydrogen atom and x is equal to at 
least 1, optionally in association With units (II). 

[0167] As regards the unsaturated polysiloxane constitu 
ent containing units (III), this can be an oil having a dynamic 
viscosity at 250 C. of betWeen 200 and 500,000 mPa-s. A 
mixture based on the above-mentioned oil and an unsatur 
ated gum having a viscosity greater than 500,000 mPa-s and 
capable of ranging up to 106 mPa-s can also be used, if 
required, as the unsaturated polysiloxane constituent con 
taining units (III). 

[0168] Preferably, in the case of polyaddition composi 
tions, the emulsions according to the invention also contain 
at least one non-hydroxylated silicone resin (F). These 
silicone resins are Well-knoWn branched POS polymers that 
are available commercially. In each molecule they have at 
least tWo different units selected from those of the formulae 

RlOSiOl/2 (unit M), RlO2SiO2/2 (unit D), RlOSiO3/2 (unit T) 
and SiO4/2 (unit Q). 
[0169] The radicals R are identical or different and are 
selected from linear or branched alkyl radicals, vinyl radi 
cals, phenyl radicals and 3,3,3-tri?uoropropyl radicals. The 
alkyl radicals preferably have from 1 to 6 carbon atoms 
inclusive. Alkyl radicals R Which may be mentioned more 
particularly are methyl, ethyl, isopropyl, ter‘t-butyl and 
n-hexyl radicals. 

[0170] Advantageously, in emulsions of the polyaddition 
type, at least some of the radicals R10 are vinyl radicals (Vi 
content especially betWeen 0.1 and 2% by Weight). These 
vinyl groups are carried by the units M, D or T. Examples 
Which may be mentioned are vinylated resins MDQ, such as 
MDViQ, or resins MMViQ. 

[0171] As regards the surfactants (E) other than the pro 
tective hydrocolloid (PVA), these can be anionic [except in 
the case Where the emulsion comprises a sali?ed amine as 
promoter (C)], cationic or non-ionic; in particular, they can 
be one or more polyethoxylated fatty alcohols. Preferably, 
the surfactants (E) are non-ionic. The role of the surfactant 
Will be especially to re?ne the particle siZe of the emulsion 
and optionally to improve its stability. 

[0172] The emulsion according to the invention can also 
contain other formulating additives (I) such as a condensa 
tion catalyst for promoting the condensation of the silanols 
of the sali?ed aminosilane or amino-POS Without inhibiting 
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the platinum catalysis (e.g. titanium or Zirconium salts or 
possibly certain tin salts), a bactericide, one or more mineral 
or organic pigments and one or more organic thickeners 
(polyethylene oxide, xanthan gum, hydroxyethyl cellulose, 
acrylic or cationic polymers, etc.) or mineral thickeners 
(laponite). 
[0173] Advantageously, the emulsion according to the 
invention comprises a system for maintaining the pH at 
alkaline values, for example of betWeen 7 and 8. 

[0174] This pH maintenance system can be eg sodium 
bicarbonate. 

[0175] The agent for ?xing and maintaining the pH is 
preferably a buffer system comprising HCO3_/CO32_ and/or 
H2PO4_/HPO42_. Thus, to obtain the desired bulfer effect, it 
Will be necessary according to the invention to introduce an 
HCO; and/ or H2PO4_ salt such as NaHCO3 and/or NaZCO3 
and/or NaH2PO4 and/ or Na2HPO4. It is self-evident that any 
other salt With a different counteranion (e.g. K) Would be 
suitable. Particularly preferably, the buffer system used in 
practice consists of NaHCO3, Which is incorporated into the 
emulsion. 

[0176] This makes it possible to stabiliZe the emulsion or 
the coating or padding bath produced by mixing the emul 
sions. This provision is described in greater detail in patent 
application FR-A-2 773 166, the content of Which is 
included in the present disclosure by reference. 

[0177] Optionally, the emulsion can contain mineral rein 
forcing or bulking ?llers preferably selected from combus 
tion silicas and precipitated silicas. They have a speci?c 
surface area, measured by the BET methods, of at least 50 
m2/ g, especially of betWeen 50 and 400 m2/ g and preferably 
greater than 70 m2/ g, a mean primary particle siZe of less 
than 0.1 micrometer (um) and an apparent density of less 
than 200 g/ liter. 

[0178] These hydrophilic silicas preferably incorporated 
as such into the (continuous) aqueous phase of the emulsion. 
In one variant these silicas can optionally be treated With one 
or more organosilicon compounds normally used for this 
purpose. In another variant the silicas can be predispersed in 
silicone oil. 

[0179] These compounds include methylpolysiloxanes 
such as hexamethyldisiloxane and octamethylcyclotetrasi 
loxane, methylpolysilaZanes such as hexamethyldisilaZane 
and hexamethylcyclotrisilaZane, chlorosilanes such as dim 
ethyldichlorosilane, trimethylchlorosilane, methylvinyldi 
chlorosilane and dimethylvinylchlorosilane, and alkoxysi 
lanes such as dimethyldimethoxysilane, 
dimethylvinylethoxysilane and trimethylmethoxysilane. 
This treatment can increase the initial Weight of the silicas 
by up to 20%. 

[0180] It is also possible to use, in addition to or in place 
of siliceous ?llers, other mineral ?llers such as calcium 
carbonates, ground quartz, calcined clays and diatomaceous 
earths, optionally in the form of an aqueous dispersion 
(slurry). 
[0181] As far as non-siliceous mineral materials are con 
cerned, these can be used as semireinforcing or bulking 
mineral ?llers or mineral ?llers With speci?c properties. 
Examples of these non-siliceous ?llers, Which can be used 
by themselves or in a mixture, are carbon black, titanium 
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dioxide, aluminum oxide, hydrated alumina, expanded ver 
miculite, non-expanded vermiculite, calcium carbonate, Zinc 
oxide, mica, talcum, iron oxide, barium sulfate and slaked 
lime. These ?llers have a particle siZe generally of betWeen 
0.01 and 300 um and a BET surface area of less than 100 
m2/g. 
[0182] In general it is possible to use from 0.5 to 60% by 
Weight and preferably from 10 to 25% by Weight of ?ller, 
based on the Weight of the silicone phase of the formulation. 

[0183] The composition of the emulsion according to the 
invention is eg as folloWs: 

[0184] 100 parts by Weight of an 0t,u)-divinylated POS 
oil (A) With a vinyl group content of betWeen 2 and 100 
meq/l 00 g; 

[0185] 0 to 150 parts by Weight of a dispersion of a 
reinforcing, semireinforcing and/or bulking ?ller (J) in 
Water or in an 0t,u)-divinylated POS oil (in an amount 
of 10 to 60% of ?ller in the dispersion); 

[0186] 1 to 7 parts by Weight of at least one POS oil (B 
1) containing ESiH such that the ratio of the number of 
SiiH groups to the number of Si-alkenyl groups 
ranges from 0.4 to 10 and preferably from 0.6 to 5; 

[0187] 0.2 to 5 parts by Weight of an adhesion promoter 
(C), taken in the dry state; 

[0188] a polyaddition catalyst (D) composed of at least 
one metal belonging to the platinum group, in an 
amount of 2 to 150 ppm of platinum; 

[0189] 0.5 to 10 parts by Weight of a surfactant (E); 

[0190] 0 to 100 parts by Weight of a POS resin (F); 

[0191] 0 to 1 part by Weight of a crosslinking inhibitor 
(C); 

[0192] 0 to n parts by Weight of a pH ?xing agent (H), 
n being such that the pH is maintained betWeen 7 and 
8; 

[0193] 0 to m parts by Weight of a formulating additive 
(I); 

[0194] 0 to 150 parts by Weight of a dispersion of a 
reinforcing, semireinforcing and/or bulking ?ller (J) in 
an 0t,u)-divinylated POS oil, in an amount of 10 to 80% 
of ?ller in the dispersion; 

[0195] 40 to 2000 parts by Weight of Water (K) so that 
the ?nal emulsion or the bath (produced by mixing 
several emulsions With Water) used to treat the fabric 
has; a dry extract of betWeen 5 and 65%. 

[0196] According to another of its features, the present 
invention further relates to a process for the preparation of 
an aqueous POS emulsion as de?ned above, characterized in 
that an emulsion is formed by introducing the constituents 
(A) to (K) into the same reactor, except for the catalyst (D), 
Which is emulsi?ed separately and added When the impreg 
nating bath is made up. 

[0197] In one preferred modality, applied especially in the 
case Where the special promoter (C) contains at least one 
protective hydrocolloid such as PVA, the emulsion is 
obtained by: 
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[0198] directly preparing at least one pre-emulsion that 
is non-catalyZing, i.e. devoid of catalyst (D), and at 
least one pre-emulsion that is catalyZing, i.e. contains 
catalyst (D), at least one of these pre-emulsions being 
obtained by bringing at least part of the silicone phase 
and at least part of the protective hydrocolloid into 
contact With Water, 

[0199] and then mixing the catalyZing emulsion(s) With 
the non-catalyZing pre-emulsion(s) When the impreg 
nating bath is made up. 

[0200] Preferably, the emulsion is produced by mixing 
pre-emulsions Which are each incapable of crosslinking 
separately because they do not contain all the reactive 
species and the catalyst (ESIVI POS+ESiH POS+platinum) 
necessary for the polyaddition. It is possible, for example, to 
produce an emulsion containing the ESiVi, the ESiH and the 
inhibitor (part A) and a catalyZing emulsion based on 
platinum and ESIVI oil (part B), Which Will be combined 
When the coating bath is made up. 

[0201] This greatly facilitates the preparation of a stable 
emulsion according to the invention Which can easily be 
prepared under industrial conditions. It is possible to envis 
age using: ingredients (A) and/or (B) and/or (C) in the form 
of pre-emulsions that may or may not contain the other 
ingredients (D) to (J). 

[0202] Thus, in one variant: 

[0203] 
[0204] (i) a non-catalyZing pre-emulsion as the basis 

of the POS (A), 

[0205] (ii) a non-catalyZing pre-emulsion as the basis 
of the POS (B) (crosslinking emulsion), 

[0206] (iii) a pre-emulsion as the basis of the catalyst 
(D) (catalyZing emulsion), consisting e. g. of an aque 
ous emulsion of a platinum catalyst diluted in a 
vinylated silicone oil; 

[0207] these pre-emulsions are mixed, it being possible 
for one or other of the pre-emulsions (i) to (iii) also to 
contain the surfactant (E), optionally the POS resin (F), 
optionally the crosslinking inhibitor (G) and/or option 
ally the pH ?xing agent (H) and/or optionally the 
formulating additive (I). 

the following pre-emulsions are produced: 

[0208] Preferably, the catalyZing emulsion is added to the 
other, non-catalyZing silicone pre-emulsions (especially the 
one based on SiH) When the bath is formulated, prior to 
application to the fabric. 

[0209] 
[0210] When the surfactant (E) is used as the only 

emulsi?er, the emulsion is formed directly or by phase 
inversion; 

[0211] When (all or part of) a PVA (C) is used as the only 
emulsi?er, the emulsion is only formed directly. 

In advantageous modalities of the invention: 

Direct emulsi?cation consists in pouring the silicone 
phase into the aqueous solution containing the surfac 
tant. 

[0212] Another advantageous modality of the invention 
can consist in introducing the adhesion promoter (C), espe 
cially the sali?ed aminosilane or amino-POS, only When the 
coating bath is prepared. 
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[0213] Another possibility Would be to prepare emulsions 
A and B or pre-emulsions (i), (ii) and (iii) containing no 
adhesion promoter, and to make provision for incorporating 
the latter separately When A and B or (i), (ii) and (iii) are 
mixed. 

[0214] The present invention further relates to a process 
for the preparation of a ?brous substrate coated With at least 
one layer of elastomers obtained by crosslinking the aqueous 
POS emulsion as de?ned above. 

[0215] This process comprises the following steps: 

[0216] a step in Which at least one layer of the emulsion 
as de?ned above is deposited on said ?brous substrate; 

[0217] then a crosslinking step to give a ?brous sub 
strate coated With a layer of elastomer in such a Way 
that the ratio of the dry Weight of the coating to the 
Weight of the ?brous substrate is less than 0.2 and 
preferably betWeen 0.05 and 0.11. 

[0218] The deposition step is advantageously a coating 
operation. 
[0219] The coating step can be carried out especially With 
a knife, particularly a cylinder knife, an air knife or a belt 
knife, or by padding, i.e. squeezing betWeen tWo rolls, or 
With a sWeeping roll, rotating frame or reverse roll, or by 
transfer or spraying. 

[0220] It is possible to coat one or both sides of the textile 
material, the coating of both sides advantageously being 
carried out by padding after impregnation of the fabric With 
the emulsion. After passing betWeen the rolls, the fabric is 
uniformly coated With a thin layer of emulsion. This is 
folloWed by drying and crosslinking, preferably by means of 
hot air or infrared, especially for 30 s to 5 min, at a 
crosslinking temperature not exceeding the degradation tem 
perature of the substrate. 

[0221] When only one side is coated, it is preferable to use 
a knife. The emulsion is deposited continuously on the top 
side of the fabric and then passes underneath the knife prior 
to drying and crosslinking as above. 

[0222] Preferably, coating is carried out by: 

[0223] immersion of the ?brous substrate in a bath of 
emulsion as de?ned above, 

[0224] mechanical drying, preferably by pressing 
betWeen rolls, 

[0225] and then crosslinking, preferably With thermal 
activation When the crosslinking takes place according 
to a polyaddition mechanism. 

[0226] The layer of elastomer is preferably present in an 
amount such that the ratio of the dry Weight of the coating 
to the Weight of the ?brous substrate is less than 0.2 and 
preferably betWeen 0.05 and 0.11. 

[0227] In the case of tWo-component emulsions, the pro 
cess comprises a previous step in Which the tWo components 
are mixed. 

[0228] The present invention further relates to any product 
obtainable by depositing the emulsion as de?ned above on 
a ?brous substrateipreferably made of glass ?bersiafter 
Which the POS contained in the emulsion applied to the 
substrate are crosslinked to an elastomer. 
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[0229] Examples Which may be mentioned are in?atable 
bags used for protecting vehicle occupants, or airbags, glass 
braiding (glass fabric sheathing for the thermal and dielec 
tric protection of electric Wire), conveyor belts, ?re-resistant 
fabrics or thermal insulators, compensators (leaktight ?ex 
ible sleeves for piping), clothing, or ?exible materials for 
use in interior or exterior textile architecture (tarpaulins, 

tents, stalls, marquees, etc.). 

[0230] Examples of possible ?brous substrates to be 
coated are Woven fabrics, nonWovens or knitted fabrics or, 
more generally, any ?brous substrate comprising ?bers, 
and/or ?bers selected from the group of materials compris 
ing glass, silica, metals, ceramic, silicon carbide, carbon, 
boron, natural ?bers such as cotton, Wool, hemp or ?ax, 
arti?cial ?bers such as viscose or cellulosic ?bers, and 
synthetic ?bers such as polyesters, polyamides, polyacrylics, 
chloro?bers, polyole?ns, synthetic rubbers, polyvinyl alco 
hol, aramides, ?uoro?bers, phenolics, etc. 

[0231] Preferred examples of ?brous substrates Which 
may be mentioned are glass fabrics. 

[0232] Advantageously, these coated glass fabrics have a 
good tear strength and fraying resistance. Furthermore, they 
are ?exible and are not subject to creasing. Also, their gross 
calori?c value (GCV) is less than or equal to 2500 kJ/kg. 

[0233] The present invention further relates to the use of 
an emulsion as de?ned above, or obtained by the process 
described above, for coating a ?brous substrate, except for 
any architectural textile. 

[0234] “Architectural textile” is understood as meaning a 
Woven fabric or nonWoven and, more generally, any ?brous 
substrate Which, after coating, is intended to be used in the 
construction of: 

[0235] shelters, mobile structures, textile buildings, par 
titions, ?exible doors, tarpaulins, tents, stalls or mar 
quees; 

[0236] fumiture, cladding panels, advertising screens, 
Windscreens or ?ltering panels; 

[0237] solar protections, ceilings and blinds. 

[0238] The invention Will noW be described in greater 
detail With the aid of non-limiting Examples. 

EXAMPLES 

Example 1 

Preparation of the Emulsions According to the 
Invention 

[0239] 1.14Compounds used: 

[0240] POS A-1: 0t,u) PDMS oil having a dynamic 
viscosity (115d) of 60,000 mPa-s at 23° C. and contain 
ing 0.073% by Weight of Vi 

[0241] POS A-2: hydrogenated POS oil containing 
MeZSiO and MeHSiO units, having a viscosity of 25 
mPa~s and containing 0.7% by Weight of H 

[0242] Surfactant (E)=either Rhodasurf ROX, an 85% 
aqueous solution of an ethoxylated fatty alcohol mar 
keted by RHODIA, or PVA=a 10% aqueous solution of 
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polyvinyl alcohol 25/140 (viscosity in 4% solution: 
25/ester number: 140) of mark RHODOVIOL® 

[0243] Adhesion promoter (C) and surfactant (E)=PVA 

[0244] Catalyst (D)=Karstedt platinum diluted in a 
vinylated POS oil and containing 10% of Pt 

[0245] Resin (F.1)=a 40% solution of resin MDViQ in 
an 0t,u) PDMS oil having a dynamic viscosity (11S) of 
60,000 mPa-s at 23° C., the resin solution containing 
0.7% by Weight of Vi 

[0246] (G)=ECH: ethynylcyclohexanol 

[0247] Compositions by Weight (in g): 

PART (B) 
PART PART (catalyzing 
(A1) (A2) emulsion) 

POS (A-l) — vinylated oil 280 280 106 
(G) = ECH 0.7 0.7 0 
Resin (E1) 280 280 0 
Surfactant (E) = 35 i i 

Rhodasurf ROX 
(C) + (E) = PVA i 162 56 

[Rhodoviol ®: 10% PVA] 
POS (A-2) - 25 25 0 
hydrogenated oil 
Catalyst (D) containing i i 0.9 

10% of Pt 
Sorbic acid 0.225 0.225 0 
100% sodium bicarbonate i i 1.9 

Demineralized Water 409 270 35 

Total 1030 1018 200 
Properties of the ?nal emulsions 

Mean particle size 0.3 2.9 2.4 
(urn) measured on a 
Coulter LS130 
Dry extract (%) (2 g, 1 h 59.6 59.6 60.9 
at 120° C.) 
SiH/SiVi (molar ratio) 2.07 
of the bath 
obtained by mixing 100 
parts by Weight of 
emulsion A + 10 parts 
by Weight of catalyzing 
emulsion B 
pH of the bath produced 
by mixing 100 parts by 
Weight of emulsion 
A + 10 parts of 
catalyzing emulsion B 

between 7 and 8 

[0248] 1.2iProcedure for Preparing the Emulsions: 

[0249] PART (A1): 

[0250] The Rhodasurf ROX, 35 g of Water and the POS 
(A-1) oil, in Which the inhibitor ECH has been dispersed 
beforehand, are introduced into an IKA laboratory reactor 
equipped With a scraping anchor and a base (cooled by cold 
Water circulation). After stirring for 15 min at 80 rpm, a 
concentrated oil/Water emulsion is obtained Which has the 
appearance of a viscous gel. 

[0251] The resin (E1) is then poured in over 85 min, With 
stirring (80 rpm), the ?nal temperature being about 30° C. 
The mean particle size of the emulsion is then 0.28 pm. 
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[0252] Stirring is continued for 30 min and the POS (A-2) 
oil (hydrogenated polydimethylsiloxane oil) is then poured 
in over 15 min; 80 g of Water are also poured in. 

[0253] At this stage the mean particle size of the emulsion, 
characterized on the Coulter LS130, is 0.29 pm. 

[0254] The emulsion is diluted by gradually adding the 
rest of the demineralized Water (i.e. 310 g), folloWed by the 
sorbic acid, and the ?nal emulsion is transferred to a 
polyethylene ?ask. 

[0255] PART (A2): 

[0256] The 10% aqueous solution of polyvinyl alcohol 
(Rhodoviol 25/140) and the sorbic acid are introduced into 
an IKA laboratory reactor equipped With a scraping anchor 
and a base (cooled by cold Water circulation). 

[0257] The resin (E1) is poured in over 170 min, With 
stirring, the ?nal temperature being about 22° C. 

[0258] The POS (A-1) oil (V1Me2SiO-blocked polydim 
ethylsiloxane oil having a viscosity of 60,000 mPa-s and 
containing 0.07% of Vi), in Which the ethynyl-cyclohexanol 
(ECH) has been predispersed, is then poured in over 150 
min, the ?nal temperature reaching 17° C. 

[0259] At this stage the mean particle size of the emulsion, 
characterized on the Coulter LS130, is 5.9 um. 

[0260] An Ultra-Turrax rotor-stator (IKA) is then intro 
duced and the emulsion is sheared for 1 h 30:20 min at 
16,000 rpm and then for 1 h 10 min at 13,000 rpm. 

T°im?,1=22.9° C., T°?m1=28.6° C. 

[0261] The mean particle size drops to 3 pm. 

[0262] The POS (A-2) oil (silicone oil containing 
MeZSiOZ/2 and MeHSiO2/2 units, having a viscosity of 25 
mPa~s and containing 0.7% by Weight of H) is poured in over 
20 min; T=24.5° C. 

[0263] The emulsion is diluted by gradually adding dem 
ineralized Water over 60 min; T°=27.3° C. 

[0264] PART B: 

[0265] Emulsion B is produced according to the same 
protocol as emulsion A2 by pouring the POS-1 oil 
621V60000 (in Which the catalyst (D) has been predis 
persed) into the 10% aqueous solution of polyvinyl alcohol. 
The bicarbonate is added at the end to the diluted emulsion. 

[0266] PARTs A+B: 

[0267] 100 parts of A1 or A2 are mixed With 10 parts of 
B, optionally together With diluting Water to adjust the 
viscosity and concentration of the bath (so as to regulate the 
amount of silicone deposited on the fabric), When the 
coating bath is made up before being applied to the fabric. 
The pH of the bath is betWeen 7 and 8. 

[0268] Example 2 

Process for Application of the Emulsions of 
Example 1 

[0269] By padding (squeezing betWeen tWo rolls). 

[0270] The fabric arrives vertically betWeen the rolls 
Where the emulsion is deposited continuously, the fabric 
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being impregnated on both sides as it leaves the rolls. It then 
passes through an oven for one minute. 

[0271] The installation operates at 10 m/min. The inlet and 
outlet temperatures of the ovens are set at 120 and 160° C., 
respectively. The pressure on the squeezing rolls is in the 
order of 1.5 bar. 

[0272] The fabrics are Weighed before and after coating in 
order to measure the Weight deposited. 

Example 3 

Process for Application of the Emulsions of 
Example 1 

[0273] This Example is identical to Example 2 except that 
the pressure on the squeezing rolls is in the order of 1 bar. 

[0274] The fabrics are Weighed before and after coating in 
order to measure the Weight deposited. 

Example 4 

Process for Application of the Emulsions of 
Example 1 

[0275] By padding (squeezing betWeen tWo rolls). 

[0276] The fabric is immersed in a trough located 
upstream from the squeezing rolls and arrives at an angle of 
20° betWeen the rolls, Which are at a squeezing pressure of 
1.5 bars. The fabric then passes through an oven for one 
minute. 

[0277] The installation operates at 10 m/min. The inlet and 
outlet temperatures of the ovens are set at 120 and 1600 C., 
respectively. The fabrics are Weighed before and after coat 
ing in order to measure the Weight deposited. 

Example 5 

Validation in ApplicationiProperties Obtained 
With the Mixture of Emulsions A2+B (Without 

Additive) 
5.1 Glass Fabric Weighing 350 g/m2 

[0278] This fabric is coated by the process of Example 4 
With an emulsion of Example 1 (mixture of emulsions A2+B 
(Without additive)). 
[0279] The dry extract of this bath Was adjusted to 55.7% 
and then to 48%. 

[0280] Under these conditions 22 g/m2, expressed by dry 
Weight, Were deposited. 

[0281] The coated fabric has an attractive appearance. 

[0282] The gross calori?c value, measured according to 
NFP92-5 10, is 1900 kJ/kg. 

[0283] The fraying resistance is good, as represented by a 
combing resistance, measured according to DIN54301, of 
more than 50 N. 

5.2 Glass Fabric Weighing 200 g/m2 

[0284] This fabric is coated by the process of Example 2 
With an emulsion of Example 1 (mixture of emulsions A2+B 
(Without additive)). 
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[0285] The dry extract of this bath Was adjusted to 55.7% 
and then to 42%. 

[0286] Under these conditions 15 g/m2, expressed by dry 
Weight, Were deposited. 

[0287] The coated fabric has an attractive appearance. 

[0288] The gross calori?c value, measured according to 
NFP92-5 10, is 2150 kJ/kg. 

[0289] The fraying resistance is good, as represented by a 
combing resistance, measured according to DIN54301, of 
more than 50 N. 

5.3 Glass Fabric Weighing 200 g/m2 

[0290] This fabric is coated by the process of Example 3 
With an emulsion of Example 1 (mixture of emulsions A2+B 
(Without additive)). 
[0291] The dry extract of this bath Was adjusted to 55.7% 
and then to 42%. 

[0292] Under these conditions 12 g/m2, expressed by dry 
Weight, Were deposited. 

[0293] The coated fabric has an attractive appearance, 
particularly on the top side Which has received the emulsion. 

[0294] The gross calori?c value, measured according to 
NFP92-510, is 1800 kJ/kg. 

[0295] The fraying resistance is good, as represented by a 
combing resistance, measured according to DIN54301, of 
more than 50 N. 

Example 6 

Incorporation of the Sali?ed Aminosilane or the 
PVA into Emulsion A When the Coating Bath is 

Made Up 

[0296] Experiments on the addition of adhesion promoters 
Were carried out in order to make the emulsions more 
adhesive on the glass ?ber or synthetic ?bers. The Water 
soluble silanes tested are: 

[0297] 6.1 Comparative Experiment 

[0298] The promoter is Dynasylan® HS 2926 marketed by 
Degussa-Sivento, epoxysilane, pH=3, 60% in Water: 

O HO-verre 

O 

[0299] 6.2 Experiment 6.2 

[0300] Dynasylan® HS 2929 marketed by Degussa 
Sivento, condensed and sali?ed acrylic aminosilane, pH=4, 
60% in Water. 

[0301] 6.3 Experiment 6.3 

[0302] The promoter is Silquest® VS142 marketed by 
Witco-OSI, aminosilane, pH=12, about 25% in Water, Which 
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consists of a silane oligomer described below, partially 
condensed via its SiOH groups. 

OH 

[0303] This silane Was used after sali?cation, Which was 
effected by neutralization of the aqueous solution by adding 
a suf?cient amount of acetic acid to bring its pH to betWeen 
6 and 7. 

[0304] These promoters of experiments 6.1, 6.2 and 6.3 
are added directly to part A2 of the emulsion of Example 1 
in a proportion of 2% (by dry Weight of silane, based on the 
oil) 24 h before the bath (mixture of A2+B) is made up. As 
soon as the bath has been made up, silk screen fabric coating 
tests and peel tests are performed according to the attached 
protocol. The results of adhesion to polyester and to glass 
fabric of the cloth type, expressed as the peel strength 
(measured in N/(g/m2) by a 180° peel test described beloW), 
are shoWn in FIGS. 1 and 2 attached. 

[0305] FIG. 1 corresponds to a polyester fabric substrate. 

[0306] FIG. 2 corresponds to a glass fabric substrate. 

Note: In both the Figures, the control corresponds to the 
adhesion results obtained When the fabric is treated With 
emulsion 1.2 of Example 1 Without the incorporation of 
additional adhesion promoter. 

[0307] It is pointed out that the sali?ed aminosilanes 
appreciably improve the adhesion to glass fabric. The sali 
?ed aminosilane 6.2 also improves the adhesion to polyester 
fabric. 

[0308] The 180° peel test on a ?brous substrate is a 
measure of the adhesion of PA emulsions. The procedure for 
this test is as folloWs: 

[0309] 1. Principle 

[0310] Measurement of the force required to separate 2 
strips of substrates coated With the test mixture crosslinked 
on the ?brous substrates. 

[0311] 2. Reagents 

[0312] Use of methylene blue to facilitate identi?cation of 
the superposition of the tWo coated strips of fabric (not 
essential for the measurement). 

[0313] 3. Eguipment 

[0314] 1 hot-pressing machine: set the platen temperature 
to 120° C. 

[0315] 2 ovens: one at 80° C. and one at 160° C. 

[0316] installation for silk screen application (use of a 
screen of mesh diameter ~200 pm). 

[0317] 

[0318] 

1 balance. 

1 LHOMARGY® DY 30 tensile tester. 
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[0319] 4. Procedure 

[0320] a-Preparation of the Test Pieces 

[0321] Fabric Substrate Used: 

[0322] Strips of ~12 by 17 cm are cut out of the ?brous 
substrate. To facilitate this cutting and avoid fraying, the 
contours marked out on the fabric are coated With a silicone 
elastomer that crosslinks rapidly in the cold (CAF). Small 
amounts of CAP are therefore deposited With a gun and 
spread along the contours With a spatula. Cutting is easier 
once the CAP is dry. 

[0323] Preparation of the Mixture: 

[0324] 10 g ofpart B to 100 g of part A. ~20 g of mixture 
are needed to prepare 3 experiments. 1 drop of methylene 
blue is added to facilitate the superposition of the tWo coated 
sides. 

[0325] b-Application 
[0326] Using the silk screen method, tWo 10 cm by 5 strips 
of the mixture are deposited parallel to one another and ~2 
cm apart. The piece of substrate is Weighed before and after 
coating in order to knoW the amount deposited. 

[0327] Drying and Crosslinking Under the Press: 

[0328] 5 min at 80° c., 

[0329] 
another, 

superposition of the 2 coated sides on top of one 

[0330] 5 min under the press at 120° C. (placed betWeen 
2 sheets of paper) and at ~2 tonnes, 

[0331] 5 min at 160° C. 

[0332] Leave to stand at room temperature for 2 day. 

[0333] 6.4 Application Experiments With Mixtures of part 
A1+B. A1+B+Sali?ed VS142, A1+B+PVA: 

[0334] These impregnations are carried out on a glass 
fabric substrate (200 g/m2) by padding according to 
Example 3. The samples are passed through an oven at 150° 
C. for 2 min. The Weights deposited are comparable and 
representative. 
[0335] The combing resistance tests are performed in 
order to determine the ability of the samples to resist fraying. 

Combing 
resistance 

Part Weight deposited (DIN54301) 

A1 + B 18420 11 

A1 + B + sali?ed VS142 18 44 
A1 + B + 1.8% PVA 19420 24 
A1+ B + 3.6% PVA 17 14 
A1+ B + 5.4% PVA 16419 16 

[0336] It could be observed that the best fraying resis 
tance, as represented by the combing test, Was obtained With 
the composition A1+B+VS142 (presence of the sali?ed 
aminosilane). 

1. Aqueous polyorganosiloxane (POS) emulsion, 
crosslinkable to an elastomer by means of polyaddition 
reactions, for impregnating Woven or non-Woven ?brous 
substrates, said emulsion comprising: 
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(A) at least one POS having at least tWo unsaturated 
functional groups of the C2-C6 alkenyl type bonded to 
the silicon in each molecule, 

(B) at least one POS having at least three hydrogen atoms 
bonded to the silicon in each molecule, 

(C) at least one special adhesion promoter, 

(D) at least one catalyst, 

(E) at least one surfactant, 

(F) optionally at least one POS resin containing at least 
tWo alkenyl groups, 

(G) optionally at least one crosslinking inhibitor, 

(H) optionally at least one pH ?xing agent, 

(I) optionally at least one formulating additive, 

(J) optionally a ?ller, 

(K) and Water, 

the adhesion promoter (C) is selected from the group of 
compounds comprising protective hydrocolloids, 
hydroxylated silanes and/or POS carrying at least 
one hydroxyl group and at least one sali?ed amino 
group per molecule, and mixtures thereof, 

the percentage by Weight of the adhesion promoter (C), 
based on the silicone phase, is such that: 

0.005 2(6) 210 

preferably 0.03 §(C) 25 

and particularly preferably 0.052(6) 24.0 

With the proviso that, When the emulsion comprises at 
least one protective hydrocolloid, it is obtained by: 

directly preparing at least one pre-emulsion that is 
non-catalyZing, i.e. devoid of catalyst (D), and at 
least one pre-emulsion that is catalyZing, i.e. con 
tains catalyst (D), at least one of these pre-emul 
sions being obtained by bringing at least part of 
the silicone phase and at least part of the protec 
tive hydrocolloid into contact With Water, 

and then mixing the catalyZing emulsion(s) With the 
non-catalyZing pre-emulsion(s) When the impreg 
nating bath is made up. 

2. Emulsion according to claim 1, Wherein it is devoid of: 

substantially linear, vinylated polydiorganosiloxane 
copolymer(s) of the random type, blocked at each end 
of its polymer chain by vinyldiorganosiloxy or triorga 
nosiloxy groups and containing at least three SiVi 
groups per molecule, 

and/or vinylated cyclotrisiloxane(s) of the formula 
[R(CH2=CH)SiO]3, in Which R is a Cl-C4 alkyl radi 
cal, a phenyl radical or a 3,3,3-tri?uoropropyl radical, 
this vinylated cyclotrisiloxane being present in an 
amount such that 0.5 to 60% and preferably 1.5 to 20% 
of the number of vinyl groups in the emulsion consist 
of the vinyls of this vinylated cyclotrisiloxane, 

and/or sodium laurylsulfate. 
3. Emulsion according to claim 1, Wherein the ratio of the 

amount by Weight of adhesion promoter (C) to the surface 
area developed by the substrate ranges from 0.1 to 10 mg/m2 
and preferably from 0.2 to 5 mg/m2. 
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4. Emulsion according to claim 1, Wherein the adhesion 
promoter (C) comprises a polyvinyl alcohol (PVA). 

5. Emulsion according to claim 1, Wherein the surfactant 
(E) at least partially comprises PVA. 

6. Emulsion according to claim 1, Wherein the PVA is 
used in the form of an aqueous solution having a standard 
dynamic viscosity (115d) of betWeen 5 and 40 mPa~s and 
preferably of betWeen 10 and 30 mPa~s, and an ester number 
greater than or equal to 80, preferably greater than or equal 
to 100 and especially of betWeen 120 and 200. 

7. Emulsion according to claim 1, Wherein the sali?ed 
amino-POS constituting the promoter (C) is formed of 
several repeat units of average formula (1) below: 

in which: 

R1 is a monovalent group devoid of nitrogen Whose nature 
is identical or different from one repeat unit to the next 
and Which is a Cl-C6 alkyl, an aryl, a C2-C8 alkenyl or 
an acrylate, each of these groups optionally being 
substituted; 

R2is of an identical or different nature from one repeat 
unit to the next and has the folloWing formula: 

R4 being an optionally substituted C l-C1O hydrocarbon 
radical, 

the groups R5 and R6 being identical or different and 
representing hydrogen, an optionally substituted 
Cl-C1O hydrocarbon radical or iR‘liNHf'lXH, 

or the groups R5 and R6 being different from hydrogen 
and together forming a 5- to 7-membered ring con 
taining at least one heteroatom, preferably nitrogen 
or oxygen, 

and X being a counteranion selected from carboxylates 
and halides; 

x, y and Z are positive integers or decimal numbers beloW 
4; and x+y+Z<4. 

8. Emulsion according to claim 7, Wherein the sali?ed 
amino-POS is a resin having a mean silicon functionality 
greater than 2, corresponding to x+y<2: 

x preferably being <2 and, particularly preferably, 
012x21; 

y preferably being <12 and, particularly preferably, 
0.1 éyé 1.1. 

9. Emulsion according to claim 1, Wherein it comprises: 

100 parts by Weight of an 0t,u)-divinylated POS oil (A) 
With a vinyl group content of betWeen 2 and 100 
meq/100 g; 

0 to 150 parts by Weight of a dispersion of a reinforcing, 
semireinforcing and/or bulking ?ller (J) in Water or in 
an 0t,u)-divinylated POS oil (in an amount of 10 to 60% 
of ?ller in the dispersion); 

by Weight of at least one POS oil (B1) 
ESiH such that the ratio of the number of 

1 to 7 parts 
containing 
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SiiH groups to the number of Si-alkenyl groups 
ranges from 0.4 to 10 and preferably from 0.6 to 5; 

0.2 to 5 parts by Weight of an adhesion promoter (C), 
taken in the dry state; 

a polyaddition catalyst (D) composed of at least one metal 
belonging to the platinum group, in an amount of 2 to 
150 ppm of platinum; 

0.5 to 10 parts by Weight of a surfactant (E); 

0 to 100 parts by Weight of a POS resin (F); 

0 to 1 part by Weight of a crosslinking inhibitor (G); 

0 to n parts by Weight of a pH ?xing agent (H), n being 
such that the pH is maintained betWeen 7 and 8; 

0 to m parts by Weight of a formulating additive (l); 

0 to 150 parts by Weight of a dispersion of a reinforcing, 
semireinforcing and/or bulking ?ller (J) in an 0t,u) 
divinylated POS oil, in an amount of 10 to 80% of ?ller 
in the dispersion; 

40 to 2000 parts by Weight of Water (K) so that the ?nal 
emulsion or the bath (produced by mixing several 
emulsions With Water) used to treat the fabric has a dry 
extract of betWeen 5 and 65%. 

10. Process for the preparation of an aqueous POS emul 
sion according to claim 1, Wherein an emulsion is formed by 
introducing the constituents (A) to (K) into the same reactor, 
except for the catalyst (D), Which is emulsi?ed separately 
and added When the impregnating bath is made up. 

11. Process according to claim 10, Wherein the aqueous 
POS emulsion is obtained by: 

directly preparing at least one pre-emulsion that is non 
catalyZing, i.e. devoid of catalyst (D), and at least one 
pre-emulsion that is catalyZing, i.e. contains catalyst 
(D), at least one of these pre-emulsions being obtained 
by bringing at least part of the silicone phase and at 
least part of the protective hydrocolloid into contact 
With Water, 
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and then mixing the catalyZing emulsion(s) With the 
non-catalyZing pre-emulsion(s) When the impregnating 
bath is made up. 

12. Process according to claim 10, Wherein: 

the folloWing pre-emulsions are produced: 

(i) a pre-emulsion as the basis of the POS (A), 

(ii) a pre-emulsion as the basis of the POS (B) 
(crosslinking emulsion), 

(iii) a pre-emulsion as the basis of the catalyst (D) 
(catalyZing emulsion), comprising an aqueous emul 
sion of a type g platinum catalyst prediluted in a 
vinylated silicone oil; 

these pre-emulsions are mixed, it being possible for one 
or other of the pre-emulsions (i) to (iii) also to contain 
the surfactant (E), optionally the POS resin (F), option 
ally the crosslinking inhibitor (G) and/or optionally the 
pH ?xing agent (H) and/or optionally the formulating 
additive (I), the catalyZing emulsion preferably being 
added When the coating bath is formulated. 

13. Process according to claim 10, Wherein: 

When the surfactant (E) is used as the only emulsi?er, the 
emulsion is formed directly or by phase inversion; 

When (all or part of) a PVA (C) is used as the only 
emulsi?er, the emulsion is only formed directly, 

direct emulsi?cation comprising pouring the silicone 
phase into the aqueous solution containing the surfac 
tant. 

14. Process according to claim 10, Wherein the adhesion 
promoter (C) is introduced only When the coating bath is 
prepared. 

15. Use of an emulsion according to claim 1, for coating 
a ?brous substrate, except for any architectural textile. 

16. Use of an emulsion obtained by the process according 
to claim 10 for coating a ?brous substrate, except for any 
architectural textile. 


