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PC~/FR99/01692 WAT$R-REDISPERSIHLE POWDERS OF FILM-FORMING POLYMSR&
PREP11RED FROM MONOb~ERB WITH ETHYL~NIC UNSATURxTION aND COMPRISING
NAPHTBAZEN$9LlLPHONATE9 The present invention relates to water 5
rediepereible powders of film-forming polymers prepared from monomers with
e~hylenic unsaturation. Film-forming polymers prepared f=om monomers with
ethylenic unsaturation 'are frequently used as adjuvante in hydraulic
~:norganic binder compositions in 10 order to improve the processing
trereof and the properties after hardening, such as adhesion to various
substrates, leaktigh=nese, flexibility or mechanical properties. They are
generally provided in the form of aqueous dispersions (latices). 15 They
can also be provided in the form of powders, it be=ng possible for .'.^.e
sa~ci powders to ::e . redispereed in water. Rediepersible polymer powders
exhibit the advantage, with respect to aqueous dispersions, of being able
to be premixed with cement 20 in the form of ready-for-use pulverulent
compositicns which can be used) for example, for the manufacture of mortars
and concretes intended tv be applied to construction materials, for the
manufacture of bonding mortars or for the production of protective or 25
decorative coatings inside or outside buildings. These redispersible
powders are obtained by spray~ra and drying dispersicne of film-fo~-.^,~ing
polymers) generally acrylic polymers. In order .o *G00002*   21 January
2003 - 2  obtain readily redispersible polymer powders, provision has been
made to add to the dispersions, before spraying)
melamine-formaldehyde-eulphonate (US-A-3,784,648) or
naphthalene-formaldehyde-sulphonate 5 (DE-A-3,143,070) condensation
products and/or vinylpyrrolidone-vinyl acetate copolymers (EP-78,449).
These addi~ivee have the disadvantage of being complicated to synthesize,
due to the synthesis of a first product and then to its condensation with
10 another. The aim of the present invention is to provide a novel
pulven:lent composition which is completely or virtually completely
rediepereible in water and which ie based on a film-forming polymer - ;5
prepared f=o~: mozomere with ethylenic unsaturat~or.. Another aim of the
present invention is to provide a process for she preparation of the
powders of above type from film-forming polymer latices. Another aim of the
present invention is to 20 provide a rediepereible powder of the above type
which, in the powder form or after optional redispersion in water in the
form of a reconstituted latex, can be used in a11 the fields of application
of latices for producing coatings (gin particular paints or composition 2~
for the coating of paper) or adhesive compositions (in particular
pressure-se^eit~ve adhesives or tiling adhesives).  



21 January 2003 - 3  Another aim of the present invention is to provide a
redispersible powder of the above type (or the reconstituted latex
resulting therefrom) with a view more particularly to its use as additives
in 5 formulations with a hydraulic binder (cement or plaster) of the grout,
mortar or concrete type, in order to improve the properties thereof:
adhesion to various supports, impact and abrasion s~rengths, flexural and
compressive strengths, or Flexibili~y. 10 These aims and others are
achieved by the present invention, which relates to a wa~er redispersible
pulverulent composition cocrprising: - at least one water-insoluble
film-forming polymer, the said polymer (a) being prepared from at =5 least
one monomer wit: eLhylenic unsat::=ation, an3 - at least one
naphthalenesulphonate (b) of general formula (I): 20 in which:  X and X',
which are ident-cal cr different. represent OH or NHz,  Y represents
S03-M-, with M alkali metal,    21 January 2003  x >_ 0 , x' 2 0 and x + x
' Z 1 y ? 0 ( y' > 0 and y + y ~ Z 1. The invention also relates to a
process for the preparation of such a rediepereible oslverulent 5
composition, in Which proceea the water ~s removed from an aqueous
dispersion of the water-insol~.ible filc;iforming polymer (a) prepared by
emulsion polymerization and comprising appropriate amounts of
naphthalenesulphonate (b) of formula (I) and optionally 10 of polyphenol
(c), of ethoxylated surface-active agent (d) and of inorganic filler (e).
The invention therefore first c all relates to a water-redispersible
pu,lverulent composition comprising: 7.5 - at leadt one water-insoluble
filrr.-forning polymer, the said polymer (a) being prepared fram at least
one monomer with ethylenic uneatura:.io.^., and - at least one
naphthalenesulphonate (b) of general formula (I): 20 .r. w~ich: 



21 January 2003 - 5   X and X', which are identical or different) represent
OH or NH,  Y represents S03 M', with M alkali metal, x 2 0, x' z o and x +
x' 2 1, 5  y 2 0, y' z 0 and y + y' Z 1. In the composition according to
the invention, the water-insoluble film-forming polymer (a) is prepared
from monomers with ethylenic uneaturation. The glass transition temperature
(Tg) of the 10 film-forming polymer (a) can be between approximately -20C
and +50C, preferably between -10C and +90C. This polymer can be prepared in
a way known per se by emulsion polymerization of monomers with et:~ylenic
unaaturation using polymerization initiators in the 15 presence of
conventions; ermslsifyina and/or dispe=sing agents. The content of polymer
in the emulsion ie generally between 30 and 70% by weight, more
specifically between 35 and 65% by weight. Mention may be made, as monomers
of use in 20 the synthesis of the film-forming polymer (a), of: - vinyl
esters and more particular~y vinyl acetate; - acryl_c eaters, such as alkyl
acrylates and methacrylatee, the alky'_ group of which comprises from 25 1
to io carbon atoms, for example methyl, ethyl, n-butyl or 2-ethylhexyl
acrylates and methaczylates; - vinylaromatic monomers, in particular
styrene.   21 January 2003 - 6  These monomers can be copolymerized with
one another or with other monomers with ethylenic unsaturation. Mention may
be made, as non-limiting examples 5 of monomers copolymerizable with vinyl
acetate and/or acrylic eaters and/or styrene, of ethylene and olefins such
as isobutene; vinyl esters of branched or unbranched saturated
manocarboxylic acids having from 1 to 12 carbon atoms, such as vinyl
propionate, vinyl 10 "Versatate" (registered trade name for branched C9-C11
acid esters), vinyl pivalate or vinyl laurate; esters of unsaturated mono-
or dicarboxylic acids having 3 to 6 carbon atoms with alkanols having 1 to
i0 carbon atoms, such as methyl, ethyl) butyl or ethylhexyl ~5 rnaleates o.
fumarates; v~ :ylaronat~c mon^.o~r:e=s, such ae methylstyrene or
vinyltoluene; vinyl halides, such as vinyl chloride or vinylidene chloride;
or diolefins, particularly butadiene. It is also possible to add, to the
monomers 20 defined above, at least one other monomer choeen from the
following list: acrylamide, sodium 2-acrylamido2-methylpropanesulphonate
(AMPS) or sodium rrethallylsulphonate. These monomers are added ~n an
amount of at moat 2% by weight with reaper= to the 



25 total weight of the monomers. These monomers aye added during the
polymerization; they ensure the colloidal stability of the latex.   21
January 2003 The water-insoluble fi~m-forming polymer is preferably chosen
from: - vinyl or acrylate homopolyrnere, - vinyl acetate,
styrene/butadiene, styrene/ 5 acrylate or etyrene/butadiene/acrylate
copolymers. The polymerization of the ;nonomers is generally carried out in
an emulsion in the.~.reeence of an emulsifier and of a polymerization
initiator. The monomers employed can be introduced as a 10 mixture or
separately and simultaneously into the reaction mixture, either before the
beginning of the polymerization, in a single step, or during the
polymerization, in successive fractions or continuously. 15 L3e 19
generally made, ae emu;9j_`yirg agent, of conventional anionic agents
represented in particular by salts of fatty acids, alkali metal alkyl
sulphates, alkylsulphonates, alkylaryl sulphates, alkylarylsulphonates,
aryl sulphates, arylsulphonates, 20 sulfosuccinates or alkyl phosphates, or
hydroge:lated or non-hydrogenated salts ef abietic acid. They are generally
employed in a proportion of 0.01 to 5% by weight with respect to the total
weight of the monomers. 25 The emulsion polymerization initiator 18
represented :pore particularly by hydroper~xides, such ae hydrogen
peroxide) cumene hydxoperoxide)   21 January 2003 _ g _ diieopropylbenzene
hydroperoxide, para-menthane hydroperoxide or tert-butyl hydroperoxide, and
by pereulphates, such ae sodium persulphate, potassium pereulphate or
ammonium persulphate. It is employed in 5 an amount of between 0.05 and 2%
by weight with respect to the total of the monomers. These initiators axe
optionally used in combination with a reducing agent) such ae sodium
bisulphite or formaldehydesulphoxylate, polyethyleneimines, sugars
(dextrose or su~~ose) or 10 metal salts. The amount of reducing agent used
varies `rom 0 to 3% by weight with respect to the total weight of the
monomers. The reaction temperature, which is a function of the initiator
employed, :.s generally be=ween 0 and .5 .00~ and preferably between 30 and
90C. A transfer agent can be used in proportions ranging from 0 to 3% by
weigrt with respec~ to the monomers?, the transfer agent generally being
chosen from mercaptans, such as n-dodecyl me~captan or tert 20 dodecyl
mercaptan, cyclohexene or halogenated hydrocarbons, such as chloroform)
bromoform or carbon tetrachloride. It makes it possible to ad;ust the
length of the molecular cha=rs. It is added to the reaction mixture either
before the polymerization or 25 during polymerization. 



The pulverulent compositions according to the invention additionally
co:npr~se at least one   21 January 2003 _ g _ naphthaleneeulphonnte (b) of
general formula (Il. More specifically, this compound (b) is a
naphthalenesulphonate of an alkali metal which is substituted by at-leaet
one amino andlor hydroxyl 5 group . In agreement with the general Lormula
(I), this na~phthalenesulphcnate (b) comprises at least one sulphonate
functional group. If several sulphonate functional groups are present, they
can ~e on either 10 benzene ring. In addition, this
naphthalenaeulphonita`(b) of general formula (I) is functionalized,by at
least one hydroxyl and/or amino functional group, these functional groups
being present on either benzene ring. 1~ The alkali metal is generally
sodium. Monosulphonated and 1,4-funct~analized naphthalenesulphonates (b)
are preferred. Thus) the preferred naphthalenesulphonates (b) of general
formula (I) are sodium 4-amino-1-naphthalenesulphonate 20 and sodium
1-naphthol-4-sulphonate. The content by weight of the naphthalenesulphonate
(b) of formula (I) with respect to the polymer (a) ie generally between 2
and 40%, preferably between a and 22%. 25 According to a specific form of
the invention, the pulverulent composition can compriee a synthetic or
natural polyphenol (c). .'he tern.   21 January 2003 - 10  '~polyphenol" is
understood to mean the products resulting from the condensation of
sulphonated phenols with formaldehyde. - These polyphenols are generally
synthesized 5 from optionally substituted phenyls. These phenols are
sulphonated by being brought into contact with sulphuric acid and then
condensed with formaldehyde or else, conversely) condensed with
formaldehyde and then sulphonated. The eulphonation can be a sulpho 10
alkylation: it makes possible the introduction of S03H 



or alkyl-SO~H groups onto the benzene ring. Following the condensation or
the sulphonation, the polyphenols obtained can be subjected to other
reactions; it is possible, for example, to neutralize using an alkaline 15
Balt or an amine. Use may be made of an unsubstituted phenol or substituted
phenols, for example: halophenols, such as chlorophenole, alkylphenole,
such ae cresols or xylenols, resorcinol, pyrogallol, naphthole, or 20
alternatively bisphenols, such as dihydroxydiFhenyl propane or
dihydroxydiphenyl eulphonee. T_t preferably relates to dihydroxydiphenyl
aulphones. Concentrated sulphuric acid is generally used for the
sulphonation and formaldehyde solution for the 25 condensation. According
to a first preferred alternative form) the po~yphenol (c; results:   21
January 2003 - 11  - from the condensation of formaldehyde and of a
compound of general Formula (II): OH 1 ~ Z I (~~) i s in which Z represents
SO~, 0, CHI, C0, S or NR, with R representing H or an alkyl group) and from
the eu~phomethylation of to condensate obtained. The sulphomethylation
stage introduces CH~S03~M~ groups onto at least one benzene ring of the
condensate, M representing an alkali metal, generally sodium. Z preferably
represents S02. This polyphenol cart be .ob.ta.~ned ~y carrying 15 out the
following stages: - synthesis of a sulphone by reactior. of an excess of
phenol with respect to the sulphuric acid (at least 2 mol of phenol per
mole of sulphuric acid? at high temperature) preferably greater than 150C,
20 - neutralization of the sulphone with sodium hydroxide) - condensation
of the neutralized prc3uct with `ormaldehyde, 



- sulphomethylation of the cordensate. 25 According to a second preferred
alterna:ive form of the invention, the polypherol (c> results from   21
January 2003 - 12  the condensation of sulphonated phenols with
formaldehyde and nitrogenous organic bases. This polyphenol can be obtained
in particular by: production of phenolsulphonic acid by S eulphonation of
phenol, - condensation of the sulphonic acid obtained with formaldehyde and
urea, - neutralization of the condensate with sodium :~ydroxide. 10 I:. can
subsequently be reacidified and then decoloured with sodium bisulphite. Uee
may also be made of the polyphenole described in the article "Synthetic
Tannins", which appeared in Leather Science, 1971, vol. 18, p. e-i6. 15 The
content by weight of ~he polyphenol (c) with respect to the polymer (a) is
generally between 3 and 22%. The pulverulent compositions according to the
invention can also comprise at least one 20 polyoxyslkylanat~d surfactant
(d). It can be chosen from the following nonionic polyoxyalkylenated
derivatives: - ethoxylated or ethoxy-propoxylated fatty a~cohols, 25 -
ethoxylated or ethoxy-propoxylated ~riglycerides) - ethoxylated or
etroxy-propoxylated fatty acids,   21 January 2003 - 13  - ethoxylated or
ethoxy-propoxylated sorbitar. esters, 



- ethoxylated or ethoxy-propoxylated fatty amines, - ethoxylated or
ethoxy-propoxylated 5 di(1-phenylethyl)phenols, - ethoxylated or
ethoxy-propoxylated tri(1-phenylethyl)phenole) - ethoxylated or
ethoxy-propoxylated a_kylphenols, - ethoxylated tristyrylphenols or
ethoxylated 10 dietyrylphenole) - oxyethylene (OE)/oxypropylene (OP)
diblocks, - OE/OP/OE triblocks. The number of oxyethylene (OE) and/or
oxyprop~rlene .(OP) units in .these nonionic ,aurfactar_ts ~.5 generally
varies f=om 2 to 100. More par:.~~~.:larly) t!:e number of OE and/or OP
units ie between 2 and 50. The number of OE and/or OP units is preferably
between to and 50. The ethoxylated or ethoxy-propoxylated fatty 20 alcohola
generally comprise from 6 to 22 carbon atoms, the OE and OP units being
excluded from these numbers. These unite are preferably oxyetzylene units.
The ethoxylated or ethoxy-propoxylated triglyceridee can be triglyceride8
of vegetable or 25 animal origin (such as lard, tallow) groun3nut oii,
butter oil, cottonseed oil, linseed cil, olive o::, fish oil, palm oil,
grape seed oi~) soybean. oil, castor   21 January 2003 - 1Q  oil, rapeseed
oil, copra o~.l or coconut oi:) and are preferably ethoxylated. The
ethoxylated or ethoxy-propoxylated fatty acids are fatty acid (such as) for
example, oleic acid 5 or stearic acid) esters aad are preferably
ethoxylated. The ethoxylated or ethoxy-propoxylated sorbitan esters are
cyclized esters of eorbitol and of a fatty acid comprising from 10 to 20
carbon atoms) such as lauric acid) stearic acid or oleic acid, arid 10 are
preferably ethoxylated. The term "ethoxylated triglyceride" targets, in the
present invention, both the products obtained by ethoxylation of a
triglyceride with ethylene oxide and those obtained by traneesterification
of a triglyceride 



15 with a polyethylene glycol. Likewise) the term "ethoxylated fatty acid"
includes both the praducta obtained by ethoxylation of a fatty acid with
ethylene oxide and thcse obtained by transesterificatlon of a fatty acid
with a polyethylene 20 glycol. The ethoxylated or ethoxy-propoxylated fatty
amines generally have from 10 to 22 carbon atoms, the OE and OP units being
excluded from these numbers, aid are preferably ethoxylated. 25 The
ethoxylated or ethoxy-propoxylated alkylphenole generally have one or two
linear or branched alkyl groups having 4 to 12 carbon atoms.   21 January
2003 - ~5  Mention may in particular be made, by way of example) of octyl,
nonyl or dodecyl groups. Mention may in particular be made, ae examples of
nonionic surfactants of the group of the S ethoxylated or
ethoxy-propoxylated alkylphenols, ethoxylated or ethoxy-propoxylated
di(1-phenylethyl)phenols and ethoxylated or ethoxypropoxylated
tri(1-phenylethyl)phenols, of di(1-phenylethyl)phenol ethoxylated with 5 OE
unite, 10 di(1-phenylethyl)phenol ethoxylated wit^ 10 OE units,
tri(1-phenylethyl)phenol ethoxylated with 16 OE~units, tri
(1-prenylethyl)phenol ethoxylat.ed-with 2D OE _units,
tri(1-phenylethyl)phenoi ethoxylated wit'.^. 2S OE units,
tri(1-phenylethyl)phenol ethoxylated with~40 of units, 15
tri(1-phenylethyl)phenols ethoxy-propcxyla~ed with 25 OE + OP units,
nonylphenol ethoxylated with 2 OE units, nonylphenol ethoxylated with 4 OE
unite, nonylphenol ethoxylated with 6 OE unite) nonylphenol ethoxylated
with 9 OE units, nonylphenols ethoxy-propoxylated with 20 25 OE + OP unite,
nonylphenol9 ethoxy-propoxylated with 30 OE + OP unite, nonylphenols
ethoxy-propoxylated with 40 OE + OP units, nonylphenole ethoxy-propoxylated
with 55 OE + OP units or nonylphenols ethoxy-propoxylated with 80 OE + OP
units. 25 Use may also be made of an ionic surface active agent chosen from
polyoxyalkylenated derivatives as defined above, for example i:~ the `orm
of   21 January 2003 - 16  sulphorates, sulphates, phosphates or
phosphonates, it being possible for the counterion to be chosen from K',
Na~ or NH,`. The content by weight of the 



5 polyoxyalkylenated surface-active agent (d;, expressed on a dry basis,
with respect to the polyme: (a) is generally between 1 and 10%, preferably
between 3 and 6%. The composition according to the invention 10 can
additionally comprise at least one inorgsnic filler (e) as a powder with a
particle size of less than 20 ~Cm. The use ie recommended, as incrganic
filler, of a filler. chosen from calci-um carbonate, kaolin, 15 barium
sulphate) titanium oxide, talc, rydrated 'alum~.na, bentonite and calcium
sulphoaluml~ate (satin white) or silica. The presence of these inorganic
fillers prornotee the preparation of the powder and ate 20 stability on
storage by preventing the aggregation of the powder) that ie to say ate
caking. The amount of inorganic filler (e) can be between 0.5 and 20% by
weight, preferably between 5 and 15%, with respect to the water-insoluble
f~:m-forming 25 poly^~er (a) .   21 January 2003 - 17  The particle size of
the pulverulent composition according to the invention is generally less
than 500 um. The pulverulent compositions according to the 5 invention can
be easily rediepereed in water in the form of a reconstituted latex. They
can therefore be used directly in the form of a powder or be premixed with
water in order to form reconstituted laticee. These powders are stable vn
10 etorage_ they remain redispereible after storage for several days at
55C. The invention also relates to the process fvr the prepara~tioa of the
above pulverulent composition, .in which process the water ~s removed .from
an aqueous 15 dispersion of the water-insc;uble fi~m-forr,~r.,g po~y:ne=
(a) prepared by emulsion polymerization and comprising appropriate amounts
of naphthaleneeulphonate (b) and 



optionally: of polyphenol (c)) of ethoxylated eurface active agent (d) or
of inorganic filler (e). 20 The starting point is therefore ar. aqueous
dispersion of the water-insoluble film-forming polymer (a). This dispersion
ie obtained by emulsion polymerization. This type of dispersion is common?y
known as a latex. In general, the naphthaleregulphonate 25 (b) and
optionally ~he polyphenol (c)) the poly oxyalkylenated surface-active agent
(d) and the inorganic filler (e) are added to the aqueous   21 January 2003
- is  dispersion of the water-insoluble film-forn.ing polymer (a). For the
use of certain naphthalenesulphonates (b), such as sodium
1-naphthol-4-eulphonate, the pH of the aqueous polymer dispersion is
adjusted to a pH of 5 greater than ~ and preferably of greater than 8.5,
before mixing it with the naphthaleneeulphonate (b) and optionally: the
polyphenol (c) and the surface-active agent (d). This neutralization can be
carried out by addition of lime, sodium hydroxide or ammonia. It 10
preferably relates to lime. According to an alternative form of the
invention, the polyoxyalkylenated surface-active agent (d) ~s added durin3
the emulsion polymerization of the pcly-ver (a) and therefore before the
aqueous dispers;on 15 has formed. The pulverulent compositions according to
the invention can additionally comprise the additives which are standard in
the targeted application, in particu~ar biocidee, microbios~ats,
bacteriostat~c agents, W 20 stabilizerB, antioxidants or silicone and
organic antifoaming agents. In the case where such additives are used, they
are added to the dispersicn after the polymerization. The respective
contents of the various 25 constituents are chosen so that the dried
pulverulent compositions exhibit the contents defined previously. Tre
starting point is preferably ar. e:~ulsior. exh~b~t~rg   21 January 2003 -
19  a solids content (film-forming polymer (a) + naphthalenesulphonate (b)
+ polyphenol (c) + ethoxylated surface-active agent (d)) of between 10 and
'70% by weight, more preferably still between 40 and 5 60%. Tre water of
this dispersion is subsequently removed in order to obtain a powder. It is
possible to use a process of freezing, followed by a stage of sublimation,
or a process of lyophilization or a 10 process of drying, for example of
drying by atomization (spray drying). These proceesee can be followed by
milling to the desired particle size. Drying by atomization is the
preferred process because it makes it possible to directly obtain .5 the
pow3er with the desired particle s;ze wit:ZOUt necessarily passing through
the milling stage. Drying by atomization can be carried out in the usual
way in . ,any known device) such as, for examplE) an _atomi.zing tower
combining a nozzle or turbine spraying with a 20 stream of hot gas. The
inlet tempera=ure of the hot gas (generally air) , at the col urr..^. top,
is preferably between 100 and 150C and the outlet temperature is preferably
between SS and 90C. The inorganic filler car. be added to the 25 starting
aqueous dispersion of the polymer (a). Preferably, a11 or part of the
inorganic filler is introduced during the spraying stage :.n the process of
21 January 2003 - 20  drying by atomization. It ~ie also possible to add
the 



:.norganic filler directly to the final pulverulent composition. According
to an alternative form of the 5 process, the powder obtained can be
granulated: in this case, it is possible to use a post-atomization fluid
bed. In the majority of cases, the pulverulent compositions according to
the invention are completely 10 redispereible in water at ambient
temperature by simple stirring. The term "completely rediepersible" is
understood to mean a pulverulent composition in accordance with the
invention which, after addition of an appropriate amount of water, makes it
possible to ~5 obtain a reconstituted latex in which the size of the
particles is substantially identical to the size of the latex particles
present in the starting emulsion before drying. The invention also relates
to the 20 reconstituted latex obtained by rediepereion in water of a
pulveruient composition ae defined above. Finally) the invention relates to
the use of the pulverulent compositions describe3 above ae additives to
hydraulic binders in the building, civil 25 engineering or oil industry.
The hydraulic b~ndere can be in the form of grouts, mortars or concre~es.
The hydrau:.ic binder ~s generally cement. The applications   21 January
2003 - 21  concerned are, for example, tiling bonding cements, smoothing
and finishing coatings, adhesives and coatings for insulating complexes,
repair mortars, leaktight coatings and grouts for the cementation of 5 oil
wells. The pulverulent compositions of tre invention or the reconstituted
latices deriving therefrom can additionally be used in a11 the other fields
of application of laticee, more particularly ir. the field 10 of adhesives,
of compositions for the coat~ng of paper, and of paints. The following
examples illustra~e the invention without) however) limiting the scope
thereof. 15 EXAMPLES tacaatple 1 The starting point is a latex resulting
from the emulsion polymerization of methyl methacrylate and 



of butyl acrylate, the polymerization not taxing place 20 in the presence
of a polyoxyalkylenated su=factant. This ~atex exhibits the following
charact~~:stics: - mean size of the particles: 2S0 nm, - solids content:
50t by weight, - viscosity: 100 mPa~s, 25 - pH = 7.   21 January 2003 - 22
15% by weight of~sodium 4-amino 1-naphthaleneeulphonate, with respect to
the polymer of the latex, are introduced into the latex. The dispersion
obtained is converted into a 5 powder by spray drying. This drying is
carried out in an atomizing tower in which the inlet temperature of the hot
air is 105C and the outlet temperature is 60~. During the atomization)
kaolin particles with 10 a size of between 2 and 3 ~m are introduced into
the tower in an amount ouch that the pulverulent ccmpoeition) at the outlet
of the atomizer, exhibits a kaolin content of 12% by weight.
Redispersibility teat y5 The pu:veruler.t co;rpos~tion obta~ne3 ~s
dispersed in water so as to obtain a reconstituted latex with a solids
content of 30~ by weight. Mixing is carried out using a magnetic stirrer
fox 15 min. The particle size distribution of the 2o particles in
suspensior. in the reconstituted latex is monitored using a Coulter LS230
particle slier. :'!:e mean size of the reconstituted latex ~s 250 nm. The
redispersibility ~.s good. Example 2 25 Preparation of the latex A latex
based on methyl methacrylate and on butyl acrylate ie synthesized by
emulsion   21 January 2003 



- 23  polymerization in the presence of a fatty alcohol e~hoxylated with 25
oxyethylene units (surfactant dl). The characteristics of the latex
obtained are as follows: 5 - mean size of the particles: 150 nm, - solids
content: 41.2% by weight, - viscosity: 20 mPa~s, pH ~ 2.4, - content of dl
with respect ~o the polymer of the 10 latex: 3.9% by weight. Preparation of
the pulverulent composition The pH of the latex is subsequently adjusted to
approximately 7 by addition of an aqueous sodium hydroxide solution. 15% by
weight of sodium 4-amino 15 =-napht::ale.^.eeulpho:-iate, wh respec~ ~o
:.he polymer cf the latex, are then introduced into the latex. The
dispersion obtained ie converted into a powder according to the spraying
proc~ese of Example 1. The powder exhibits a mean particle size of 20 80
~Cm. Redispersibility teat The pulverulent composition obtained ie
dispersed ~n water according to the prctocol of Example 1. 25 The particle
size distribution of the particles in suspension in the reconstituted latex
ie monitored using a Coulter 1,S230 particle sizer. The   21 January 2003 -
24  mean size in the reconstituted latex is 150 nm. The rediepersibility ie
good. $xaaaplee 3 to 11 5 Example 2 is repeated by employing alternative
forms: - with regard to the nature of the latex, - with regard to the
nature of the ethoxylated surface-active agent (d), 10 - with regard to the
moment of introduction of this agent, - with or without sodium
4-amino-1-naphthalenesulphonate. The size o~ the particles of the various
15- startlrg latices is between ~20 and DSO :m. The conditions and results
are combined in Table 1. 



gxamplea 12 aad 13 Example 10 ie repeated with the following 20 alternative
forms: - the starting latex ie neutralized ro pA = 9 by addition of lime, -
the naphthaleneeulphona;.e ie sodium ~-naphthol4-sulphonate. 25 The
conditions and results are combined in Table 1.   Table 1 LatexSthoxylated
surface-active agentAddition ofMean size
of(d)naphthalene-thesulphonaterediepersedparticlesfix.NatureSolidsViscosity
pHAmourNatureAdditioncontentt2MMA/BuA91.2%2073.9~dlto the polymerizationyea
(ANS)150 nmComp. .iMMA/BuA41.22073.9%dlto the polymerizationnoBO
~m9MMJ1/BuA45.3%3173.5%d1to the polymerizationyes (ANS)80% at 150 nm/AM F'S
N N L C N 0 0 to   Comp. SMMA/Bul1 AMPS45.3%3173.5%dlto the
polymerizationno85 um6SH49.4%706.84%dlto the polymerizationyes (AN5)90% at
140 nmComp. 'TSB49.4%706.84%dlto the polymerizationno90
pmaSB49.7%907.79%d2after polymerizationyes (ANS)150 nm .Comp.
9SB49.7%907.74%d2after polymerizationno80 um10SB49.7%907.74%d2after
polymerizationyes (ANS)120 nmc'omF~. 11S~349.7t907.74%d2after
polymerizationno85 Pmi2SH49.7%9U94%d2after polyme=izationyes (NS)120
nmComp. 1.3Sb ,_49.7%9094%d2after polymerizationno '85 TCm N N L 3 C N O O
G~   21 January 2003 - 27  Meaning of the abbreviations in the table:  MMA:
methyl methacrylate  e: butadiene  euA: butyl acrylate 5  S: styrene  AMPS:
sodium 2-acrylamido-2-methylpropane eulphonate) introduced in a proportion
of 2% by weight with respect to the MMA + 8uA mixture  dl: fatty alcohol
ethoxylated with c5 10 oxyethylene unite  d2: fatty alcohol ethoxylated
with 16 oxyethylene units  ANS: sodium 4-amino-1-naphthalenesuiphonate  NS:
eodium 1-naphthol-4-eul.phorate ;5 : a viscosity is expressed _.. mPa~s.
The pH corresponds to the pH of the starting latex after adjustment by
addition of sodium hydroxide. 



The powders obtained in Examples 2, 8, 10 and 12 exhibit the following
characterist~ce: 2o A excellent fluidity) A good stability on storage, A
excellent wet=erg by water, A spontaneous, raped and comple~e redispersion,
both in deionized water and in a concentrated CaCl~ 25 solution (1M). It is
found that the mean size of the particles of the reconstituted latex :.s
similar to that of the particles of the starting latex.   21 January 2003 -
2e  In the case of Examples 4 and 6, it ie found that not a11 the particles
are entirely redispersed. This is reflected, on the particle size curve, by
the presence of two peaks corresponding to two populations S with different
particle sizes. Thus, it is found that 80% by volume of the particles of
Example 4 redieperse. With regard to this rediepersed population, the mean
size is 150 nm: there is virtually complete redispersion. 10 For Example 6,
90% by volume of the particles redisperse. With regard to this redispersed
population, the mean size is 140 nm: here again, there is virtually
complete rediepereion. The powders obtained in Comparative Exacrples 15 3,
~, ~, 9, 11 and 13 are ro~ redispereible. Use properties of the composition
of $x~mpla 8 A mortar is prepared with the following composition: - CPA 55
cement 450 parts by weight 20 - Standardized sand, NF-15-403 1350 parts by
weight - Powder resulting from Example 8 22.5 parts by weight - Water 225
parts by weight - Rhoximat 700 DD an=ifoa~ning agent 1 part by weight 25
The proper~ies o~ this mortar are compared with those of the mortar not
comprising powder resulting from Example 7.   21 January 2003 - 29
Measurement of the density The density is measured on the fresh cement,
after mixing) by weighing in a predetermined volume. 5 Table 2 Densityat 0
minat 10 minat 20 minStandard mortar2.232.24 I2.26Mortar with
powder2.162.182.19 Measurement of the plasticity The plasticity is measured
using a vibrator table on standardize3 mortar (NFP 15403?. The mortar is 10
~..^.troduced _.^.to a fr~.:s=oco::;cai moul3, =::e^ de^~oulded _ and
shaken using the vibrator table. The plasticity is the difference between
the diameter of the nortar after collapse and that of the frustoconicai
mould. It is expreseed as a percentage.   



21 January 2003 - 30  Table 3 Plasticityat 0 minat 10 minat 20 minStandard
mortar403025Mortar with powder908070 Measurement of the setting time The
setting time is measured using an 5 automatic Vicat-type device according
to NFP Standard 15431. Table 4 Beginning of setting ~Erd of settingStandard
mortar~ 4h 30 ; 6h 00Mortar With powder~h 009h 00 10 Measurement of the
mechanical properties Prismatic test specimens (4 x 4 x 16 cm3) are
prepared by casting the mortar or the grout in standard ;~oulds made of
m'_ld steel. These test specimens are dernoulded 1 hour after the setting
time and are dried 15 at ambient temperature. T!~e mechanical properties
are tested on these test epecimers. The tes~s are carried out in
three-point flexion (NFP 18407) on the test specimens and in   21 January
2003 - 31  compression (NFP 15451) on six test half-specimens using a
hydraulic test machine (200 kN). Table 5  Flexion (MPa)Compression
(MPa)iAfter 7 daysAfter 28 daysAfter 7 daysAfter 28 daysStandard mortar810
I2632 Mortar with powder 10I 13 , 36 42 5 Measurement of the adhesion A 1
cm coating ie prepared from the mortar or the gxout to be tested on a
concrete slab. One day 



later, a core sample is taker. of t~e cry coating and a 10 metal block is
adhesively bonded to the core-sampled par.. The block ie subsequently
pulled off using a device which measures the force exerted during this
procedure: the force applied for an area of 20 to 25 cm~ determines the
value of the adhes=on. 15 Table 6 Force for pLlling off (MPa) after ~ days
Standard mortar I 1.2 Mortar with powder ~ 2.0   21 January 2003 - 32
These reeulte are equivalent to those obtained with the latex before
atomization) which proves the good rediepersibility of the powder.   21
January 2003 WO 00/06641 - 33 - ?CT/FR99/01692 CLAIMS 1.
Water-redispersible pulverulent composition comprising: - at least one
water-insoluble film-forming _ 5 polymer, tre said polymer (a) being
prepared from at , least one monomer with ethylenic unsaturation, - at
least one naphthalenesulphonate (b) of general formula (I) ~r to r in
which:  X and X', which are identical or different, represent OH or NH1, 15
Y represents S03 M`, with M alkali metal, x 2 0 , x ' Z 0 and x + x' ? 1,
y z 0, y' z 0 and y t y' z 1. 2. Composition according to the preceding
claim, characterized in that the monomer with ethylenic 20 unsaturation ie
chosen from: - vinyl eaters, - acrylic esters, such as alkyl acrylates and
methacrylates) the alkyl gxoup of which comprises from 1 to 10 carbon
atoms)    21 January 2003 - 34  - vinylaromatic monomers. 



3. Composition according to any one of the preceding claims, characterized
in that the water-insoluble film-forming polymer is chosen from: - vinyl or
acrylate homopolymers, - vinyl acetate, styrene/butadiene, styrene/
acrylate and styrene/butadiene/acrylate copolymers. 4. Composition
according to any one~of.the preceding claims, characterized in that the
naphthalen~suiphonat-~ (b) of general formula (I) is sodium 4-amino-1
naphthalenesulphonate or sodium 1-naphthol-4-sulphonate. 5. Composition
according to any one of the preceding claims, characterized in that the
content by weight of the naphthalenes~lphonate (b) of formula (I) with
respect to the polymer (a) is between 2 and 40%. 6. Composition according
to claim 5, characterized in that the content by weight of the
naphthalenesulphonate (b) of formula (I) with respect to the polymer (a) is
between 8 and 220. 7. Composition according to any one of the preceding
claims, characterized in that it comprises a synthetic or natural
polyphenol (c).   21 January 2003 - 35  8. Composition according to any one
of the preceding claims, characterized in that the polyphenol (c) results:
- from the condensation of formaldehyde and of a compound of general
formula (II): OH i r (t~) in which Z represents S02, - and from the
sulphomethylation of the condensate obtained. 9. Composition according to
claim 7, characterized in that the polyphenol (c) results from the
condensation of sulphonated phenol with formaldehyde and a nitrogenous
organic base. 10. Composition according to any one of the preceding 



claims, characterized in that it comprises a
polyoxyalkylenated~surface-active agent (d). 11. Composition according to
any one of the preceding claims, characterized in that the
polyoxyalkylenated surface-active agent (d) is nonionic and chosen from the
following polyoxyalkylenated derivatives:   21 January 2003 - 36  -
ethoxylated or ethoxy-propoxylated fatty alcohols, - ethoxylated or
ethoxy-propoxylated triglycerides, - ethoxylated or ethoxy-propoxylated
fatty acids, - ethoxylated or ethoxy-propoxylated sorbitan esters, -
ethoxylated or ethoxy-propoxylated fatty am-fines, , - ethoxylated or
ethoxy-propoxylated di(1 phenylethyl) phenols, - ethoxylated or
ethoxy-propoxylated tri(1 phenylethyl)phenols, - ethoxylated or
etnoxy-propoxylated alkylphenols, - ethoxylated tristyrylphenols or
ethoxylated distyrylphenols, - oxyethylene (OE)/oxypropylene (OP) diblocks,
- OE/OP/OE triblocks. 12. Composition according to claim 10, characterized
in that the polyoxyalkylenated surface-active agent (d) is ionic and chosen
from the list of the polyoxyalkylenated derivatives of claim~ll. 13.
Composition according to either one of claimSll and 12, characterized in
that the content by weight of the polyoxyalkylenated surface-active agent
(d), expressed on a   21 January 2003 - 37  dry basis, with respect to the
polymer (a) is between 1 and 10%. 14. Composition according to claim 13,
characterized in that the content by weight of the polyoxyalkylenated 



surface-active agent (d), expressed on a dry basis, with respect to the
polymer (a) is between 3 and 60. 15. Composition according to any one of
the preceding claims, characterized in that it comprises at least one
inorganic filler (e) as a powder with a particle size of less than 20,m.
16. Process for the preparation of a redispersible pulverulent composition
as defined in any one of the preceding claims, characterized in that the
water is removed from an aqueous dispersion composed of the water insoluble
film-forming polymer (a) prepared by emulsion polymerization and comprising
naphthalenesulpt~onate (b) of formula (I) and optionally of polyphenol (c),
of surface active agent (d) and of inorganic filler (e) . 17. Process
according to claim 16, characterized in that, before mixing the aqueous
dispersion with the surface-active agent (d) and the naphthalenesulphonate
(b)   21 January 2003 - 38  of formula (I), the pH of the aqueous
dispersion is adjusted to a pH of greater than 7. 18. Process according to
claim 16 or 17, characterized in that the process chosen is the spray
drying process. 19. Process according to any one of claims 16 to 18,
characterized in that the polyoxyalkylenated surface-active agent (d) is
added during the emulsion polymerization of the polymer (a) . 20.
Reconstituted latex obtained by redispersion in water of a pulverulent
composition as defined in any one of claims 1 to 15. 21. Use of the
reconstituted latices defined in claim 20 and of the pulverulent
compositions defined in claims 1 to 15 as additives to hydraulic binders,
adhesives, compositions for the coating of paper, and paints. 22. Use of
the reconstituted latices defined in claim 20 and of the pulverulent
compositions defined in claims 1 



to 15 as additives to cement. .AS.A;
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