1 AQUEQUS SOLUTI ON OF ( METH) ACRYLI C FLUI D COVB- BRANCHED POLYMERS W TH A
SOLI D CONTENT GREATER THAN 60% MANUFACTURI NG METHOD AND USE AS A
PLASTI Cl ZI NG AGENT 5 The present invention pertains to the sector of
additives which are inplemented in hydraulic binder-based aqueous
formul ati ons, such as cenents, concrete, nortars, or suspensions of cal cium
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conb-structure pol yweLsMBHRS WITHaA SOLIDEORNTENITGREA TERETHADG0%,
functionalized by side-chains wth hydrophilic alcoxy-
hydr oxy- pol yal ky UEM}EUIRINMT&@ %Uégﬁgéémmg&%%%@&@"gur rently

avai l abl e on the market are of two types: in the 15 formof a solid powder,
though in this case they exhibit the di sadvantages of a powder

(danger ousness, powdered nature, |ow workability and particularly
punpability), or in the formof a stable and workable Iiquid, but one whose
active solids content does not exceed 60% However, the present invention
di scl oses an dihegiresant me¢ritio fegains yn theessicor g adiicises pbich rmes smplebemged may

| ead to a product whps olid content is.qgreater 20than 80%of its weight,
whi | e mai nt ai g’i"%&“‘ﬁ m??f%&feai ‘i‘\?f’ouﬁee‘gﬂ’i’%%‘ogﬁa%“cﬁ?tas icgmf)@?’f"e"é‘frfﬁcﬁ)” HSF®%0P%e " and
particul arly pusppEng.of thicRini edhfd haddadamiamgfciusing alattec dbrathk pugmkabf | shed
by a conparison, the ﬁqlidsagﬁntent bei ng. equal , between the Brﬁokfi | dTM
vi scosi t yO( at BBEevRadhel weekapdiph) Liei Bas HestivssofiGragrnty are ARTHY SAPPY e
products and ihasge PolyhleR, WhicArhadd b (méh) d@IRNskle@netindtiondined bg%ta_a-cﬁangiuct ed
by the Applicant, the inventive polyners exhibit a nuch nore fluid nature

t han those of withdiygioplitic alcexy- gi hxslroxydehelkglene glyesd 8metigns. acti ve i ngredi ents.
Very advant ageously, when none of the products of the prior art are liquid
at a dry solids content above 60% the inventive products maintain their
fluidity, whidherakepoidienpduer fuechily availnidalohahe marksbare of ase sypesrainrihai ni ng

level qf. fluidity that is entirel ble i i eved f d
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product s exhi lddn aelﬁsia@s"s,rr?cmrddeﬁaalrs, [bWaborRitlit® Rhd Hetituledy bwapiity), or ihe
conb- branched poFyners of the prior art. Reducing the aquantity of water in
formul ati ons &nioem of Agtahlpaand ararkabls; btk Sut ecottte agivgi sohdironknt €95 gt ¢ hei r
fluidity, is geqents@h. H{owe%rr e drehtn ifl@RIJAY dlsBBids HRCRRMaF ahetREPAEF L1 €S-
To do so, the person skilled in the prior art has for several years

devel oped addisyithesigingribesm palymemawkich mapl leaid ngja arpdnetsvhosasadid cknfontris Brgatehe
expressi gns "plassi.ci zi.ng agents., "plasticjzers; nd ." r.ol astjchzers".
104 ot or hal | SRS of yEE RN hEle e s i, ing SREIELTRBLENT 1 e
docunment US 3wbrkbR4nd phdtyisonseipasiees of fornmal dehyde and naphtal enc or
mel am ne sul fonates were then used, as illustrated in the documents US
3,359, 225 and US 4, 258, 790. Once adsorbed onto the surface of the cenent
particles, theag DGR ¥RhMagehBpHEularkPeRBIVIFRILY LOMTRIISIN, HeQBldsOhithi C
repul si on phenonmenon, which is the cause of the cenment particles’

di spersi on nebtiagieavsl. beiwerir the Bpekficld™ evigtoditnteh 257G apé epll Ageyaditioas Perf or

ext endi ng.wor AN ey o] ont. i I Gl and
ot her chg%icaFﬁgg%f#¥§géw$h9%@§é%%?§gﬂgggggﬁggﬁﬁﬁg?$§ﬁgﬁéﬁ%géaEg?ﬁgég%ber
1, 2006, suppkeneatdaby tizapeplicaiu e, inhatiho polsmedrazhibaaenm@dnmoet Suil maturd ut e,

pp. 263-277) e consulted. 20 A new better-perfqormng fam.ly o
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pol yners wit hadvasiteSeREI9NWhélAhorleSofU8 pfaalitty of Bt PricrGiryhre diquid &1t éryesoligt O
which are grafted side-chains term nated by hydrophilic grougs. The

nol ecul ar wei §PftertfabeyeedlSo,he r*ft@“%rl?f@‘i‘lcﬁe‘f‘méﬁl s fluidiy, pbish dprkes dMo00
g/nmol, t 25 I | ght | .at. L V] Y/ olr b

bet ween ??000 aﬁgggdagggﬂ%?ﬁn?gmﬁ%ﬂf’é?%ﬁ%gﬁg?ﬁ;?%%é#?gggﬁgggﬁﬁﬁsﬁgﬁgéents
in ternms of phaspthble Zeewn acléevsltfan ndt.solidsi @nienppatove 80%atven spraciinésrgoyponer
is explained by the existence of a steric repulsion mechanismrelating to
t he presence of the side-chains, in conbination with the 30 electrostatic
repul si on phenonmenon caused by the anionic carboxylic groups. There are
currently 2 types of technol ogies for accessing these polyners, which
respectively lead to an end product in liquid or solid form 3 The solid
products are powders obtained through adsorption/ drying the conb-branched
pol ymer onto the surface of a solid substrates such as a silicon particle
(see the docunent EP 1, 636, 280), by synthesizing the main chain, drying and
then functionalizing it with nolten nmacronononers (see docunents FR
2,900,930 and FR 2,926,558), or sinply by 5 drying said conb-branched

pol ynmer (see docunents EP 1,052,232 and WO 00! 17263). Besides the fact



NopcoTM SPC- 100 (SC = 40 % Bk100 = 400 nPa. $) fromthe conpany NOPCOTM
Nopcof | owTM WR- 400S (SC = 50 % Bk100 = 300 nPa. $) fromthe sane conpany;
30- Nopcol | owTM WR-460 (SC = 50 % Bk100 = 600 nPa.$) fromthe sane
conmpany; 4 the line of products CP-WRM £P-WB, CP-RS, CP-ST, CP-11R (SC =
40 A, Bk100 < 300 nmPa.$) fromthe conpany LG Cheniirm ; the Powerfl owTM line
of products ( K =

Chem cal sTM ?gﬁ F x?h { }helgegugﬁgrrdg?:%g%mﬁ:a%e?oé%én%gpé\ygﬁ ﬂga(rqg%}:wmgg ro bvg{egt fact
sheet's, whi ch tathe coinbiveathed pohoresdithel icoart.t he correspondi ng conpani es’
websites. Additionally, the syntheses of |iquid conb-branched pol yners
described in the literature always inply a quantity of water such that the
end sol i ds comegidin®theRiqoshtitt 5f Wagtr Hoformd@tichs cReEinG hydtaulib@iddetsOthdbigh

wei ght. This saolids content nmay be increased artificially by neans o%

fornmul ati dn adﬂthPPt\/éléer‘“gdéﬁréB‘déin fincwent (s myeli @ gppiag | Nedh mechamissk
function is tepd (YERTeE’Vﬁ) i, %t?é' ;Séli)éoh'skbﬂe@ﬁn fRipfioF A RaPLARGRREH yRA! YR Ioptd
wat er. That sai usi ng suc ditives constitutes an additional step of
fabrication, aﬁ@itlwd@wea& tqrﬁeducmg@grmt Higelomewndy thedapressensl "plpsticizing  of
them (parti cul bl G stitute dangers 15for the

formul at or and g{nhsy n%\%lléf%éﬁér:’gant% L%%ﬂ)tlﬁmg&?hese additives play no part in
the plasticizing power of the end product Currently, it is not known how
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content | evel 3,77p@n4.i RaNoBhdensdidrose fonhOdenydO Und @bpitvet SOfelafineeygonAsdo of
their total wei ht ei ther w thout inplenmentin or whil e considerably

reduci ng t he wéﬁtb?we%fas illusteatechia t cv*eera@léﬁt%@&ﬂ%md\}é%f‘g?f? EHuced
quantity refers to a % by mass of solvents or surface active agents |ess
than 5% nore preferably 2% nost preferably 1% of the total weight of the
conb- br anched Opot wmbefdoprrmlth@ ismfa0626f the m’new (pﬁrtitchii,stheseheegtﬁmﬂli chmgedhas
develope t he nuf turin aqueous sal ution of a
(et h) acﬁyl i Cpglgﬁ%rs ause aP]e é:ctmﬁtatlc rep 510n | Oor% nloze hyg;tltlle dcgusehqjt (3 ceg}en he

al coxy- or hygamaxlys' pdjkpp&lidﬁyheaemghyml pdrfyq@mr grddaamen agienipldasizdrg fohe

function of rovl e.fluidit d solutio st .one

al coxy- or hyg’l£D g3djne ‘g@fﬁsgﬁ w{ﬁ éorat 9@??%%%59%&?&%@%@# at%ﬁﬁﬂham(% R -
(BO - (PO RaddidivesSinof8le@NEoffbAtd 8RR Wkt YoARSEARAL £ ﬁf()b,\"snﬁiﬁfenﬁﬁa%‘le and
propyl ene oxi de, R desi ates a pol yrreri zabl e unsaturated function
represents hy@esgdibb Maawtf&al Amperiggn S%Wfﬁamsﬁgltel PP-G63-2¢ Arthdyhbeonsdted.
preferablby hydrogen, said nacronmonomer being characterized: and nore in
that it exhibits a nolecular weight of between 1,000 g/nmol and 10, 000

g/ mol , nore pAehewatudttgr-pafovesg 2n0R0of mttddr&D0Ing/ apohts th@aragpdéaredt that dvhe %

by mass of the rou ared.to the EO up i S bet % and. 95%
mor 6. pref er abFyPBRThEERb SRRSO e BETE 8 § BerHbomEBes el D00,
Sur prisingly, n@ére tonwasvhrtﬁletrbegrafebdsgh@s&%snf&mﬁnu@&a@t Bgtirbphilid @rcupait eneof t he
art, the 15 particular choice of the |level of r’rﬁ%l ene oxide units | eads

to comb- br ancekecpar Yright afdheseiagenss vavise béWF‘bP‘touit B el B/ mpk yheand
wor kabi | bty cppRa f .14 or
art. In ?:gncr ete %lgl(rj?rv%%mt gfth(aéqg? {/algn Wcuﬂog}ﬁag{em%%e%ée? EEO@D%%WS?’ 6’6\3 th
formula (1), ghelfinkiesddometinst bqbtrer-pﬂfimmmgggcﬂt@nmmmofglnsw@zxrsdme dtgaindd.i n t he
af orenenti oned range is proven. 20 For significant doses by nass of

propyl ene oxi de, and for certain nol ecular weights of the nononer with
formula (1), Tlfﬁlﬁutf‘nﬁmfvw‘i’vﬁtgr-l&dmﬁﬁngov@@|iyéﬂp¢3ﬁ&dmyaﬁeeﬁﬂéﬂod$>f@&f&16I’ﬂépuis‘ion

greater than 95% of their weight can even be achi eved, while retaining an
entirely accePedBhis Ui 19 ?’V P’&%enﬁ%a&futhéd“& ageilt BPGHRTPL | VYihvthe
viscositypat dadroaflc dYAIsRAYRIntnb® 0sus&Eby HeiioRic caFdé&&l'ﬂ:eél‘aPﬁseThérQ%re

pl astici zing power of such products is not altered. Additionally, first
obj ect of t hecurrepBne typas efdepdinelogiepfor pesessingdhesp polamptst Waigh reépecnmtmead:tmn ng
an aqueous so t r c conb- branched pol ynmer 30

functionali ze%fpi d%% fg lgtltl ?iﬁsomcﬁﬁl %lenll ‘al coxy- or hydroxy-pol yal kyl ene gl ycol
type, and as an agent having the function of inproving the fluidity of said
solution, of at |east one al coxy- or hydroxy-polyal kyl ene gl ycol

macr omononer with the forrmula (I): 6 R- (EO - (PO - R (1
- EO and PO respectively designate ethylene oxide and propyl ene oxide, R
designates a polyntrizabl e unsaturated function, 5R represents hydrogen or
an al kyl group having 1 to 4 carbon atons, and nore



preferably hydrogen, said macronononer being characterized: 10in that it
exhi bits a nol ecul ar wei ght of between 1,000 g/nol and 10,000 g/nol, nore
preferably between 2,000 and 6,000 g/nol, and in that the % by mass of the
PO group conpared to the EO groups is betyeen 15% and 95% nore preferably
bet ween 20% and 90% nore preferably between 50% and 90% 15 It is

i ndi cated tha .

di stribution. ‘hé Q@hd:f@o%gs ?%p&b&%%ﬂ{%g?% it N cht Bwrﬁ%‘ ﬁga@aﬁggﬁgcgﬁ(uti on
of a conb- br apolyadr pub yheenrfacs of aisdlisubsines aches a zididon partidiatsestar docmatehbd

i npl ements the, r bet ween .20 rreth cryllc aci

nononer with %1"’ Iegf%éﬁgﬂé) sP"\gE%SbZ“P% Fnﬁ‘?aé phiayn, dpgingsands tgeq p‘mcm"a{ﬂ%'t ‘0

nﬁn ufact uri ng nﬁiﬁeﬁﬁi&@r@ﬂfﬁn@rﬂ#rﬂ(d@@ Boddedts (émrm9w%ncahemzm;92ﬁmss) o8 sxfnptyc Hs;er
characterized in that the aforenentioned reaction t CC ng to
a continudus, IpacTid Gimbsrarchedplimerdpessiacymentsiel M?%i&fn&%&%@ /il 28&)arl y
25i | | ust rat ed BeRddshBe BREUIRAL stgyg)oiid@ﬂaé idvely enefSCnsliniBg, ttRe d@yfahd pbwdeddd ant ,
the reaction takes place in the preSence of |ess than 40% nore fpreferabl y
30% and nost f@“mefféhﬁbDISPdQ@@/ma@ﬁ(ﬁleéX@Iff@ﬁﬁltWWﬂﬁkraéd pridgdarhpioyrangen fym grd ght
of the water { AP 7
fol | owed by a%gwﬂér (g %Btshtgg?oa{ é\%ﬁkt O\g’e\t}\g%ke?lgp%&%??\;vwo?g %?Igeldglc)t]% a g%cl%s?ds
content |evel Nyglﬁat‘”e:tl ESMmcﬁM%ﬂumw E64ﬂ)rFelfee¢xamlp;es 30%ch poigmensselfl én thblfgrmB809%
and extr ly refer 90% b onh-bra ger wei ght.
5This us BE PP ‘E"Ff? &aﬁ‘éﬁgg %PX 8§° ?fmﬂ%é@ ?%8 re?‘Pgr#)‘(}o%*ed reaction

i npl ements, as a % by wei ght of each of the m)norrers conpared to the sum of
the masses of the 2 nononers, from5%to 30% nore preferably from 15%to

25% of (et h) & Produgts are ehitringd: BriTessecPRPlIRRIAZatiRgy of WPRIBTSI § ALY 75% t o
85% of the magHARROATEGnMEd acbOBink Q6 MekRdS bdscritdd Jlﬁiesddéﬁﬁeﬂt@JIaOg@ﬁmg for
manuf act uri ng an aqueous sol ution of a conb-branched dp is further
char act eri zed GB2,8 Hh$225 EPd, 1ﬁé,t5ﬁbcEPcbh5t9551§e§Pal 837 of EHd:7|8@;,4é23IR¢éme(%)
and/ or s rface actlve age 0 A

sol uti onLi t he Ihﬁﬁ%lfl RV ‘rﬂ%al dthsf3 i O%ane§q‘§ﬁ(§? gquﬁ‘sall;{?]; asg)g&gc gﬁgé{a%t(

not exceedi ng Tﬁ%Ap};Emhtes psigg efeaddiny "R46idigM do rdesipnapy eeepradiicy's d:%ahw tmelnq;ht of
the said solution's to ht. Thjs e in.a nethod for facturing an
aqueous sol ut MSF<aBF 5“‘}:(?%“’511“ hotEpa 1&?@ Elé‘tyf usrtdl’fé‘f‘tlycH&F‘%’E{?’g i dhq n

that said et peghkaeRP VB&3itRvALEST ME obtdinby pAYmBalutidh,| Meas?@d BELCahd 2i Ng
the polyner by one or nore agents chosen from anong anmmoni um hydrOX| de or
from anong call8 weyplytionsegnméiutmiBlyi@Pbler & eiyem srlide cordsat (), exarfesqefl 8ht ¥dhg
sodi um tas roeld [ ry,

et hanol a%ﬁnesﬁk n%@,"fa’f’wef '#% %dgeéltgefnt%ﬁaégel%%am & 'et aéé%??nsgﬁds

cycl ohexyl am nentemghdiprodyee isoh@x Yiladithedowerrthin Brovddibid™ pscmsiammlue isor phol i ne,
and nore preferably in 25that the neutralization agent is sodi um hydroxi de.
This use of a macronononer in a nethod for manufacturing a conb-branched
polymer is fuHoh@verCiRr agiierpra@dts furfenfy aSedsslbleedheat aarker ieskibitiag ssofigs of
separating the polymer into multiple phases, using static or dynamc

net hods, by oﬁ%“t‘%ﬂts%W@“r?éf/%ﬁ“dég?/‘\ﬁ@ﬁt%la%H’G}‘@epreferabl y bel onging to the
group rra@g up of water, methanol, ethanol, propanol, isopropanol, butanols,
acet one, tetrahydrofurane and mixtures thereof. 8 Another obj ect of the
present invention NopeMstPhittaGaqudou®, SKIM iod0hinPe.g Gonitles compamnt
greater than 60% % Op,c,eferably 70% nost preferably 80% and extrenely
nore preferably 90% § dry conb-branched pol yner wei ght, nade up of a
(meth)acrylic aci dNapdflan™alveRXYES qRChy do%y -Bkabyal RY0 erfe.sylfiomolthe same

macr onononer with the formula (1): 5 R- (E0O) - (PO - R (1) EO and PO
respectively desi gifdtR8"et hyl ene oxi de and propyl ene oxide, R designates a
pol yneri zgbl e unsaiysahed™ WiRIEONSCLE- 5(R%,r BRI®BSEN® Mpdspaem @e Sl Kyl
group having 1 to 4 carbon atons, and nore pref erably hydrogen, said

macr onononer bei ngcast@ndicteri zed: 15- in that it exhibits a nol ecul ar

wei ght of between 1,000 g/nol and 10,000 g/ nol, nore preferably between
2,000 and 6,000 g/nol, and in that the % by nass of the PO group conpared
to the EO groups is between 15% and 95% nore preferably between 20% and
90% nore preferably between 50% and 90%



20 This solution is further characterized in that the polyner that it
contains conprises, as a % by weight of each of the nononers conpared to
the sum of the masses of the 2 nononers, from5%to 30% nore preferably
from15%to 25% of (nmeth)acrylic acid, ang from70%to 90% nore preferably
from75%to 85% of the macronononer with the 25fornula (1). This solution
is further charactgy t y % r Lefyerably
2% and nore prefer§gﬁ%%fﬁ%@gﬁeqﬁgmﬂ@oﬁgggggt?é&lot(ipo%ﬁdt%ﬁER Cﬁt ?‘00{’

sol vent (s) and/ or ﬁkt(i()afcy)oant)a sbéroagthﬂb@npa&@LGg}f&m;mnl um hydr oxide or from

anong cal ci um or hydr oxides, a r_ m.a di um
potassium or |it %gf g‘{n Ofonrmqurcg%g f@%?@l a On‘B gﬁ%ﬂiﬁam nes
(mono-, di-, triet b@ﬂ@hgmcn@aemlmm@- and di et hyI am ne, cycl ohexyl am ne,

met hyl cycl ohe am no- nmet hyl - propanol , nor phalin

| am ne, e, .and nopre
pref erabl y 3 Shesk pharasieripuos 7o, B S0 LRIy B5HhGH- HVH‘?*b%F&‘éemSAWS% her
obj ect of t he abNERL bp{hngﬁésk,g,ﬁ&ngcgm;pgﬁey%bﬁgs the af orenmentioned aqueous
sol uti on of conb-branched ymers, as a plasticizing agent in a hydraulic
bi nder - based conposition. A final object of the invention consists of a

ottt on of . cogRARREHEIURARLE LR RAAI PRt &) LSRRG PRAM-AGHE D

i | | ust rates gq:yﬁxyslmlsl@lamamny obfwatco siwhitharibd exdl @?Hyn@ﬁ@t aﬁp@ddqtmgaymot he
e react or ui ppe .

oerani od0% adskags 3l of pefe il vSa ol sTRR SIS Mo B sRRSE At fidn by

following is aﬁea@sﬂoffzmlaroaraadlatesasuma@macmseagms@r séTemss wisoseQinadlior O
3000 g/mole and with the formula (1) in which Ris the methacryl ate
function, R istonyprey§dhe selpilitof spidesomprtapnchesd polumeseln pter odhas paidn usings s
conpared to t@@chtéaﬁﬁlve%ﬁﬁlt&fzsﬁm&%ﬂﬁ s%'oq}?ab%@&{lo%5ﬁ{d%%lpﬁ%s(mé f8ilting/ O
granms of an aqueous sol ution of methacrylic acid 90% by mass). The mi xture
is heated to mwml/\ldéltlbealhgsoam afdheal (Rartibutaip lﬁcmdhrtg\mohgnflsbcqu@w@diam&o t he
sol ution: 20 3 5 I n d [

anmont um!per s i B¢ O gioae Byl MRS iR St R il Fo PR DR
gradual ly ri sep&sﬁarznﬁ@@waﬂoﬂmemmplba&t 25The mediumis cooked for 3 hours at
65C and then the whole thing is cooled to 25C. This synthesis corresponds
to the production of the product according to test #7. The syntheses of all
products accoigiRgit @ it RStikGoln héwit® mhftufadiBrelcBmbbrarkRedolyne® doltibnsi whitthe
same way. 30 11 Test #I5 corresponds to the comercial product MghtyTM 21
ES sol d by t herecaiieienlykdimid e bs|werkaiy @iven cammegsiallyheery Rdyagtageaus solids of
the. synt BESes ofiéh 1A Bliligrdy B ddoGttbds: of At GRYRIY Ll SYFLEMaH A (DVMDO
= Di net hyl di oxrrane, I Sl so utyronltrlle = anmmoni um
persul fate, wwelght Iatehahvgthoets implethagingng tvhide %Ibwerablysredlﬁm@dh qmntatb'wﬁ in
relation to the._tot mass of noner i vol v designat i the %
by mmse of _meCHAER JRYe TRET et Srere R SRR KB SRR of

t he manuf act uggehcp abtiweREEntMasIMR05%) hofkgséfaaBllyi2Rg nﬁdaepramka@gui%roftm&&apf the
nmonomer with formula (1) being used; R mpno (1) having the neaning as
given in sai dweﬁhmﬁtheqomb -brang %F@)Vrﬁ?frfﬁmt‘il?“o&em gnating the % bi onass of
propyl engsoxide in relation to the total mass of ethylene oxide and

propyl ene oxi de contained within the nononmer with the formula (1). 20Table
2 indicates, froviewadhis,gbe Applidantdras diecloped éretusoningrmdetimyd foo magpipethiimgamot
clalnedlnthelnventlo B fi.el > u t 100
revol utions pe?ueﬁ%’ (fl%tl n) ftz%gm e }éélghco%&%&:ﬁ&@%%l&%ﬁs?’ﬁ!n‘é@gﬁﬁ?@ fé?gg ]idgn of
its cells contkdids s¥hthe blct»Sy nmd@drbmy-payglkjdmeegmnbt@é; angd asaheiper(tIaving the

desi gnati ng, for exz}frp sal d VI COSJ té af corre ondi rl% to a
solid content Wetighes MMprownghe %{(ﬁflsé SPLI"@‘P%’CR éhspst o9 afqoxy-corhydioxy oy o
obser vedsphat p§i9kik et H1RBI }gmg,rﬁ&%g,rthy\@ngm 9f the nonomer whose fornula is
(1), the particular choice of the I evel of propylene oxide units as clained
is what |leads to the nost workable sol utions.

R - (EO) - (PO) - R’ )



30 12 Test no. catal yst % AVMA Mv pol yner Mv nono (1) R Mno (1) % PO Mno
(1) DVDO- AZDN 11.6-1.1 10 30,000 2,000 CH3 0O DNMDO AZDN
31.6-1.1

5

- EO and PO respectively designate ethylene oxide and propylene oxide,
- R designates a polymerizable unsaturated function,
- R’ represents hydrogen or an alkyl group having 1 to 4 carbon atoms, and more

preferably hydrogen,

said macromonomer being characterized:

- in that it exhibits a molecular weight of between 1,000 g/mol and 10,000 g/mol,
more preferably between 2,000 and 6,000 g/mol,
10 - and in that the % by mass of the PO group compared to the EO groups is between
15% and 95%, more preferably between 20% and 90%, more preferably between
50% and 90%.

Surprisingly, as it was neither disclosed nor suggested in the state of the art, the
15 particular choice of the level of propylene oxide units leads to comb-branched polymer
solutions that exhibit improved pumpability and workability compared to the comb-
branched polymer solutions of the prior art. In concrete terms, for a given molecular
weight of the monomer with formula (I), the full benefit of choosing the propylene oxide
level in the aforementioned range is proven.
20
For significant doses by mass of propylene oxide, and for certain molecular weights of
the monomer with formula (I), manufacturing aqueous solutions whose solids content is
greater than 95% of their weight can even be achieved, while retaining an entirely
acceptable workability (as measured via their Brookfield™ viscosity at 25°C and 100
25 revolutions per minute). Furthermore, the plasticizing power of such products is not

altered.

Additionally, a first object of the invention consists of the use, in a method for
manufacturing an aqueous solution of a (meth)acrylic comb-branched polymer
30 functionalized by side-chains of the alcoxy- or hydroxy-polyalkylene glycol type, and as
an agent having the function of improving the fluidity of said solution, of at least one

alcoxy- or hydroxy-polyalkylene glycol macromonomer with the formula (I):



10 30,000 2,000 CH3 30 DVDO- AZDN 4 1.6-0.85 10 60, 000 3,000 H

0 DVDO AZDN 5 1.6-0.85 10 60,000 3,000 H 10 DVDO AZDN
6
R - (EO) - (PO) - R’ )

- EO and PO respectively designate ethylene oxide and propylene oxide,
- R designates a polymerizable unsaturated function,
5 - R’ represents hydrogen or an alkyl group having 1 to 4 carbon atoms, and more

preferably hydrogen,

said macromonomer being characterized:

10 - in that it exhibits a molecular weight of between 1,000 g/mol and 10,000 g/mol,
more preferably between 2,000 and 6,000 g/mol,

- and in that the % by mass of the PO group compared to the EO groups is between

15% and 95%, more preferably between 20% and 90%, more preferably between

50% and 90%.
15
It is indicated that the EO and PO structures refer both to random and block distribution.
This use in a method for manufacturing an aqueous solution of a comb-branched
polymer is further characterized in that said method implements the reaction between
20 (meth) acrylic acid and at least one monomer with the aforementioned formula (I).

This use in a method for manufacturing an aqueous solution of a comb-branched
polymer is further characterized in that the aforementioned reaction takes place
according to a continuous, batch, or semi-batch method (these methods are particularly

25 illustrated in the document EP 1,218,427).

According to a first variant, the reaction takes place in the presence of less than 40%,
more preferably 30%, and most preferably 20%, and extremely more preferably 10% by
weight of the water compared to the total weight of the water and polymer.

30
According to a second variant, the reaction takes place in the presence of more than 60%

by water weight compared to the total water and polymer weight, and the reaction is
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85 10 60,000 3,000 H 20 DMVDO-PerN H4
30 DNVDO- AZDN 8 1.6-1.1 10 60,000 3,000 Il 40 DNVDO-AZDN
1

7

followed by a step of discarding the water in view of obtaining a solids content level
greater than 60%, more preferably 70%, most preferably 80%, and extremely more

preferably 90% by dry comb-branched polymer weight.

This use is further characterized in that the aforementioned reaction implements, as a %
by weight of each of the monomers compared to the sum of the masses of the 2
monomers, from 5% to 30%, more preferably from 15% to 25% of (meth)acrylic acid,
and from 70% to 90%, more preferably from 75% to 85% of the macromonomer with the

formula (D).

This use in a method for manufacturing an aqueous solution of a comb-branched
polymer is further characterized in that said method comprises a step of adding
solvent(s) and/or surface active agent(s) into the aqueous comb-branched polymer
solution, the quantity of said solvent(s) and/or surface active agent(s) not exceeding 5%,
more preferably 2%, and most preferably 1% by weight of the said solution's total

weight.

This use in a method for manufacturing an aqueous solution of a comb-branched
polymer is further characterized in that said method comprises a step of fully or partially
neutralizing the polymer by one or more agents chosen from among ammonium
hydroxide or from among calcium or magnesium hydroxides and/or oxides, or from
among sodium, potassium, or lithium hydroxides, or from among stearylamine,
ethanolamines (mono-, di-, triethanolamine), mono- and diethylamine, cyclohexylamine,
methylcyclohexylamine, amino-methyl-propanol, morpholine, and more preferably in

that the neutralization agent is sodium hydroxide.

This use of a macromonomer in a method for manufacturing a comb-branched polymer
is further characterized in that said method comprises a step of separating the polymer
into multiple phases, using static or dynamic methods, by one or more polar solvents
more preferably belonging to the group made up of water, methanol, ethanol, propanol,

isopropanol, butanols, acetone, tetrahydrofurane, and mixtures thereof.

7 1.2-0.75 12.8 60, 000
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11 1.6-1.1 10 80,000 4,000 H O DVDO- AZDN

8

Another object of the present invention consists of an aqueous solution with a solids
content greater than 60%, more preferably 70%, most preferably 80%, and extremely
more preferably 90% by dry comb-branched polymer weight, made up of a (meth)acrylic

acid and an alcoxy- or hydroxy-polyalkylene glycol macromonomer with the formula (I):

R - (EO) - (PO) - R’ )

- EO and PO respectively designate ethylene oxide and propylene oxide,
- R designates a polymerizable unsaturated function,
- R’ represents hydrogen or an alkyl group having 1 to 4 carbon atoms, and more

preferably hydrogen,

said macromonomer being characterized:

- in that it exhibits a molecular weight of between 1,000 g/mol and 10,000 g/mol,
more preferably between 2,000 and 6,000 g/mol,

- and in that the % by mass of the PO group compared to the EO groups is between
15% and 95%, more preferably between 20% and 90%, more preferably between
50% and 90%.

This solution is further characterized in that the polymer that it contains comprises, as a
% by weight of each of the monomers compared to the sum of the masses of the 2
monomers, from 5% to 30%, more preferably from 15% to 25% of (meth)acrylic acid,
and from 70% to 90%, more preferably from 75% to 85% of the macromonomer with the

formula (I).

This solution is further characterized in that it may contain up to 5%, more preferably
2%, and more preferably 1% by weight compared to its total weight, of solvent(s) and/or

surface active agents.

This solution is further characterized in that the comb-branched polymer that it contains

may be fully or partially neutralized by one or more agents chosen from among
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5
10

15
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9

ammonium hydroxide or from among calcium or magnesium hydroxides and/or oxides,
or from among sodium, potassium, or lithium hydroxides, or from among stearylamine,
ethanolamines (mono-, di-, triethanolamine), mono- and diethylamine, cyclohexylamine,
methylcyclohexylamine, amino-methyl-propanol, morpholine, and more preferably in

that the neutralization agent is sodium hydroxide.

Another object of the invention consists of the use of the aforementioned aqueous
solution of comb-branched polymers, as a plasticizing agent in a hydraulic binder-based

composition.

A final object of the invention consists of a hydraulic binder-based composition

containing said aforementioned aqueous solution of comb-branched polymers.



16 1.6-0.85 12.5 28,000 5000 H 30 DVDO- AZDN 17 1.3-1.1 12.5

33,000 6,000 H 30 DVDO AZDN 18 1.3-1.1 12.5 34,000 6,000 H 100
10
EXAMPLES
Example 1
5

This example illustrates aqueous solutions of comb-branched polymers according to the

invention and the art.

In a1 L glass reactor equipped with mechanical education, a thermal regulation system,

10 and a thermometer, the following is added:

- 740 grams of a monomer whose molar mass is equal to 3000 g/mole énd with the
formula (I) in which R is the methacrylate function, R' is hydrogen, the % of ethylene
oxide being 70% by an mass compared to the total mass of ethylene oxide and

15 propylene oxide;

- 70 grams of an aqueous solution of methacrylic acid (90% by mass).

The mixture is heated to 54°C while being agitated and the following is poured onto the
solution:

20
- 3.75 grams of DMDO;

- A solution made up of 3.2 grams of ammonium persulfate and 6 grams of water.

The medium's temperature gradually rises to 73°C in 20 minutes.

25 The medium is cooked for 3 hours at 65°C and then the whole thing is cooled to 25°C.

This synthesis corresponds to the production of the product according to test #7.
The syntheses of all products according to tests 1, 3 to 14, 15 to 17 are carried out in the
same way.

30

Test #2 corresponds to the commercial product Melflux™ 2500 sold by the company

BASF™,
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99
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Clen 01 2,000 0O 10,000 solid solid solid solid solid

11

Test #15 corresponds to the commercial product Mighty™ 21 ES sold by the company
KAO™,

In table 1, all of the characteristics of the syntheses are indicated, in particular:

the catalytic system used (DMDO = Dimethyldioxirane, AZDN = Azo-bis-

isobutyronitrile, PerNH4 = ammonium persulfate, with the figures indicating the %

by mass of each catalyst, in relation to the total mass of monomers involved);

- % AMA designating the % by mass of methacrylic acid;

- Mw polymer designating the molecular mass of the manufactured polymer;

- Mw mono (I) designating the molecular mass of the monomer with formula (I) being
used;

- R’ mono (I) having the meaning as given in said formula (I) ;

- % PO mono (I) designating the % biomass of propylene oxide in relation to the total

mass of ethylene oxide and propylene oxide contained within the monomer with the

formula ().

Table 2 indicates, for each test (IN for the invention and OI for anything not claimed in
the invention) the Brookfield™ viscosity value measured at 100 revolutions per minute
at 25°C, of each polymer solution, as a function of its cells content which is made to vary
by evaporating water (u50 designating, for example, said viscosity, in mPa.s,

corresponding to a solid content of 60% by weight of active ingredient).

It is therefore observed that for a given molecular weight of the monomer whose formula
is (1), the particular choice of the level of propylene oxide units as claimed is what leads

to the most workable solutions.

95 11
a



solid solid solid solid solid IN 2,000 30 1,800 10, 000 15,000 25, 000
45, 000 65, 000 4 01 3,000 0 4,500 solid solid solid solid solid 5
O 3,000 10 3,200 36,000 solid solid solid solid 6

12

RS
% Mw Mw Mono % PO
Test no. catalyst AMA  polymer mono (I) (I)  Mono (I)
DMDO-AZDN
1 1.6-1.1 10 30,000 2,000 CH3 0
DMDO-AZDN
3 1.6-1.1 10 30,000 2,000 CH3 30
DMDO-AZDN
4 1.6-0.85 10 60,000 3,000 H 0
DMDO-AZDN
5 1.6-0.85 10 60,000 3,000 H 10
DMDO-AZDN
6 1.6-0.85 10 60,000 3,000 H 20
DMDO-PerNH4
7 1.2-0.75 12.8 60,000 3,000 H 30
DMDO-AZDN
8 1.6-1.1 10 60,000 3,000 H 40
DMDO-AZDN
9 1.6-1.1 12.5 60,000 3,000 H 50
DMDO-AZDN
10 1.6-0.85 12.5 60,000 3,000 H 70
DMDO-AZDN
11 1.6-1.1 10 80,000 4,000 H 0
DMDO-AZDN
12 1.6-1.1 10 80,000 4,000 H 80
DMDO-AZDN
13 1.6-1.1 12.5 80,000 4,000 H 100
DMDO-PerNH4
14 1.6-0.85 10 30,000 5000 H 0
DMDO-PerNH4
16 1.6-0.85 12.5 28,000 5000 H 30
DMDO-AZDN
17 1.3-1.1 12.5 33,000 6,000 H 30
DMDO-AZDN
18 1.3-1.1 12.5 34,000 6,000 H 100

Table 1



01 3,000 20 2,400 32,000 solid solid solid solid 7 IN 3,000 30 2,100 not
21, 000 not 50,000 not solid solid solid 8 IN 3,000 40 neasured neasured
nmeasur ed78, 000 solid not solid 9 IN 3,000 50 2,000 4,100 17,000 69, 000

nmeasured 96,000 10 IN 3,000 70 2,100 5,10Q

Test | Ol Mw % PO 1} u 1} il n u
no. [IN| Mono (I) Mono (I) 60 70 80 90 95 99
1 {OI] 2,000 0 10,000 solid solid solid solid solid
2 [OIl 2,000 0 9,800 solid solid solid solid solid
3 |INI 2,000 30 1,800 10,000 15,000 25,000 45,000 65,000
4 [OI| 3,000 0 4,500 solid solid solid solid solid
5 JOI[ 3,000 10 3,200 36,000 solid solid solid solid
6 |OI| 3,000 20 2,400 32,000 solid solid solid solid
7 (IN{ 3,000 30 2,100 21,000 50,000 solid solid solid
not not not
8§ |IN|] 3,000 40 measured measured measured 78,000 solid solid
not
9 JIN| 3,000 50 2,000 4,100 17,000 69,000 measured 96,000
10 |IN| 3,000 70 2,100 5,100 11,000 26,000 50,000 105000
11 {O1| 4,000 0 solid solid solid solid solid solid
not not
12 [IN| 4,000 80 measured 12,000 measured 95,000 solid solid
not
13 |OI| 4,000 100 measured  solid solid solid solid solid
14 |OI] 5000 0 9,800 solid solid solid solid solid
15 [OI| 5000 0 9,600 solid solid solid solid solid
16 |IN| 5000 30 2,400 9,200 27,000 63,000 130000 solid
17 {IN| 6,000 30 4,500 23,000 64,000 110000 152000 344000
18 10I| 6,000 100 65,000 solid solid solid solid solid

Table 2




11, 000 26, 000 50, 000 105000 11 01 4,000 O solid not solid solid
not solid solid solid 12 IN 4,000 80 neasured not 12, 000 neasured 95, 000
solid solid 13 01 4,000 100 neasured solid solid solid solid

14

CLAIMS

1 - A method for manufacturing an aqueous solution of a (meth)acrylic comb-branched
polymer functionalized by side-chains of the alcoxy- or hydroxy-polyalkylene glycol
5 type, implementing the reaction between the (meth)acrylic acid and at least one alcoxy-

or hydroxy-polyalkylene glycol macromonomer with the formula (I) :

R - (EO) — (PO) - R’ ()

10 - EO and PO respectively designate ethylene oxide and propylene oxide,
- R designates a polymerizable unsaturated function,
- R’ represents hydrogen or an alkyl group having 1 to 4 carbon atoms, and more

preferably hydrogen,

15 said macromonomer being characterized:

- in that it exhibits a molecular weight of between 1,000 g/mol and 10,000 g/mol,
more preferably between 2,000 and 6,000 g/mol,
- and in that the% by mass of the PO group compared to the EO groups is between
20 15% and 95%, more preferably between 20% and 90%, more preferably between
50% and 90%.

2 - A method according to claim 1, characterized in that the reaction takes place

according to a continuous, batch, or semi-batch method.

25
3 - A method according to one of the claims 1 or 2, characterized in that the reaction
takes place in the presence of less than 40%, more preferably 30%, and very more
preferably 20%, and extremely more preferably 10% by weight of the water compared to
the total weight of the water and polymer.

30

4 - A method according to one of the claims 1 or 3, characterized in that the reaction
takes place in the presence of more than 60% by water weight compared to the total

water and polymer weight, and the reaction is followed by a step of discarding the water




solid 14 01 5000 0 9,800 solid solid solid solid solid 15 O 5000
0 9,600 solid solid solid solid solid 16 I N 5000 30 2,400 9,200 27, 000

63, 000 130000 solid
15

in view of obtaining a solids content level greater than 60%, more preferably 70%, very
more preferably 80%, and extremely more preferably 90% by dry comb-branched

polymer weight.

5 5 - A method according to one of the claims 1 to 4, characterized in that the
aforementioned reaction implements, as a % by weight of each of the monomers
compared to the sum of the masses of the 2 monomers, from 5% to 30%, more
preferably from 15% to 25% of (meth)acrylic acid, and from 70% to 90%, more
preferably from 75% to 85% of the macromonomer with the formula (I).

10
6 - A method according to one of the claims 1 to 5, characterized in that said method
comprises a step of adding solvent(s) and/or surface active agent(s) into the aqueous
comb-branched polymer solution, the quantity of said solvent(s) and/or surface active
agent(s) not exceeding 5%, more preferably 2%, and very more preferably 1% by weight

15 of the said solution's total weight.

7 - A method according to one of the claims 1 to 6, characterized in that said method
comprises a step of fully or partially neutralizing the polymer by one or more
agents chosen from among ammonium hydroxide or from among calcium or magnesium
20 hydroxides and/or oxides, or from among sodium, potassium, or lithium hydroxides, or
from among stearylamine, ethanolamines (mono-, di-, triethanolamine), mono- and
diethylamine, cyclohexylamine, methylcyclohexylamine, amino-methyl-propanol,

morpholine, and more preferably in that the neutralization agent is sodium hydroxide.

25 8 - A method according to one of the claims 1 to 7, characterized in that said method
comprises a step of separating the polymer into multiple phases, using static or dynamic
methods, by one or more polar solvents more preferably belonging to the group made up
of water, methanol, ethanol, propanol, isopropanol, butanols, acetone, tetrahydrofuran,
and mixtures thereof.

30



17 IN 6,000 30 4,500 23,000 64,000 110000 152000 344000 18 01 6,000 100
65,000 solid solid solid solid solid Table 2 14 CLAIMS | - A nethod for
manuf act uri ng an aqueous sol ution of a (neth)acrylic conb-branched pol yner
functionalized by side-chains of the alcoxy- or hydroxy-polyal kyl ene gl ycol
5type, inplenenting the reaction between the (neth)acrylic acid and at

| east one al cqxys or .hydr oxy.- pol yal kyl en | vcol macr g 0 ] t he
formula (1) :cb%('l‘ﬁ\ uf?)lé’b% %Oéd%‘foersl%(t: ?Q/eeefﬁedée/l?fngsnlattog 8f%y ag%é‘ O\(l)l\%)(%l%emghd
propyl ene oxi desmulfRIP&dnGigait &dthath Ainytiodr df 2iaploeing nisaflwidiat @dhd agueduisebmb- R
represents hydrogen or an al kyl grou aving 1 to 4 carbon atons, and nore
preferably hydﬁ’%‘gw,poi@?é?ﬁu?%épgﬁ@’rfgﬂ‘g’?edoei ng characterized: in that it
exhi bits a nol ecul ar wei ght of between 1,000 g/nol and 10,000 g/ nol, nore
preferably between 2,000 and 6,000 g/ nol, and in that the%)b% mass of
the PO grdup dénphr eqheeus sohiioEwithacaphds Goatepegrogethanalio,aeig podesblgpe.
preferably be ¢ % HPER bR Y5l RO b B RRB-FMed - A
met hod accorditvn t%l%%{eaf?ﬁgi%gc’gr actreergfej;feﬁ l%ﬁlrt ﬁat ryt he rgarc%;i on t%‘eg pl ace
accordi ng to gobonrt waigbtsadda effs, (meth)seyiic-abidtaoth amatdrnyeor Igdroxg-pobyakipldne
according to one 1og;lctheocl air msth?heg:r 2 a haracterized in that the reaction

t akes pl ace i $CRE %F%é}%‘é bof A %n%uilua "40% nore preferably 30% and very
nore preferably 20% and extrenmely nore preferably 10% by wei ght of the
wat er conpared to the total weight of th ter ang polyner. 4 - A nethod
accordi ngmt o one of the clainms "OQE@,—(Bﬁé\ri\%ct eri zgh in that the reaction
takes place in thepprgenaespediveR Rsibad ethddfeR¥idsahepropfbmixideonpared to

t he total
- R designates a polymerizable unsaturated function,

- R’ represents hydrogen or an alkyl group having 1 to 4 carbon atoms, and more

preferably hydrogen,
15
said macromonomer being characterized:
- - in that it exhibits a molecular weight of between 1,000 g/mol and 10,000 g/mol,
more preferably between 2,000 and 6,000 g/mol,
20 - and in that the% by mass of the PO group compared to the EO and PO groups is
between 15% and 95%, more preferably between 20% and 90%, more preferably
between 50% and 90%.
11 - A solution according to claim 10, characterized in that the polymer that it contains
25 comprises, as a% by weight of each of the monomers compared to the sum of the masses
of the 2 monomers, from 5% to 30%, more preferably from 15% to 25% of (meth)acrylic
acid, and from 70% to 90%, more preferably from 75% to 85% of the macromonomer
with the formula (I).
30 12 - A solution according to one of the claims 10 or 11, characterized in that it may

contain up to 5%, more preferably 2%, and more preferably 1% by weight compared to

its total weight, of solvent(s) and/or surface active agents.
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greater than 60% nore preferably 70% very nore preferably 80% and
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quantity of sdlagnedIdwdiosiies Ry oxidrss A BORCATANE REWMRY PRSHYT: o bl ng
5% more pref %&Qkﬁﬁe;% ﬂ%ﬂgaﬁ{@l{gystéw&nﬂ% eét@d’n@ghﬂnek nBYo-1gi chtethgimgmfhg)e sai d
solution's total weight accord g to one of the clainms 1 to
6, charact eri zeehof rﬁnﬂhélethshmenslybbblewbn’mq, sl@gt Heylahgxydgming| pipingrmefhylt i al |y
neutralizing t I o, RN um
hydr oxi de or ﬂﬁ%mR& EFI?Q é%ﬁgnﬂﬂe ckga %Phﬁ5gﬁﬁ%§gg%§ gz%ﬁg%o%omdes
or from anong hyddkidmy pot assium or I|th|un1hydrOX|des or from anong
stearylanbne et hanol am nes (nono-, di-, triethanol am ne), nono- and
diethylaﬂlne cycl ohexyl am ne, nethyl cycl ohexyl am ne,

ani no- met hyl - pyapaReke ofMAE RRbISKBIutiBR df EANILbRARGEES Helphyr dcBortifhgtio bieof the
neutralization agent is sodi um hydroxi de. 258 - A method according to one

of the clai ms CRimyl0to I3naralasteizingaconh in hydraylie Hindeitbaesd coBRpTii®es a step of
separating the polyner into nmultiple phases, using static or dynamc

nmet hods, by one or nore polar solvents nore preferably belonging to the
group made up léf Avaatydnaylioreindrabased cotipasiodn cqntaxpag&did ajusops syhativnl of dombanol s,
acetone, [Letra hydy of u and . xture .e 16 9 - Ause, in a

met hod acéor di‘f 1{131 i?’é’lez)sfacf?{glnélt%?"r?sO%iGC? gflo 03% macr onononmer W th
formula (1) as an agent with the function of inproving the fluidity of the
aqueous conb-branched pol ymer sol ution thereby produced. 510 - An aqueous
solution with a solids content greater than 60% nore preferably 70% very
nore preferably 80% and extrenely nore preferably 90% by dry conb-branched
pol ymer wei ght, nmade up of a (nmeth)acrylic acid and an al coxy- or

hydr oxy- pol yal kyl ene gl ycol macronononmer with the fornula (1): 10R - (EO) -
(PO - R (lI) EO and PO respectively designate ethylene oxide and propyl ene
oxi de, R designates a polynerizable unsaturated function, R represents
hydr ogen or an al kyl group having 1 to 4 carbon atons, and nore preferably
hydr ogen, 15 said nmacronononer being characterized: - in that it exhibits a
nol ecul ar wei ght of between 1,000 g/nmol and 10,000 g/nol, nore preferably
bet ween 2,000 and 6,000 g/nol, 20and in that the% by nass of the PO group
conpared to the EO and PO groups is between 15% and 95% nore preferably
bet ween 20% and 90% nore preferably between 50% and 90% 11 - A solution
according to claim10, characterized in that the polyner that it contains
25 conprises, as a% by wei ght of each of the nononers conpared to the sum
of the nmasses of the 2 nononers, from5%to 30% nore preferably from 15%
to 25% of (neth)acrylic acid, and from 70%to 90% nore preferably from 75%
to 85% of the macronmonomer with the formula (I). 3012 - A solution
according to one of the clains 10 or 11, characterized in that it my
contain up to 5% nore preferably 2% and nore preferably |% by wei ght
conpared to its total weight, of solvent(s) and/or surface active agents.
17 13 - A solution according to one of the clains 10 to 12, characterized
in that said nmethod conprises a step of fully or partially neutralizing the
conb- branched pol yner by one or nore agents chosen from anong amoni um
hydr oxi de or from anmong cal ciumor 5 magnesi um hydroxi des and/ or oxi des,
or fromanong sodi um potassium or |ithium hydroxides, or from anong
stearyl am ne, ethanol am nes (nono-, di-, triethanolam ne), nono- and

di et hyl am ne, cycl ohexyl am ne, nethyl cycl ohexyl am ne, am no- net hyl pr opanol ,
nor pholine, and nore preferably in that the neutralization agent is sodium
hydr oxi de. 10 14 - The use of the aqueous sol ution of conb-branched pol yner
according to one of the clainms 10 to 13, as a plasticizing agent in a

hydr aul i ¢ bi nder - based conposition. 15 - A hydraulic binder-based
conposition containing said aqueous solution of conb- 15branched pol yners
according to one of the clainms 10 to 13.



