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1 METHOD OF PRODUCI NG AN | MPACT- RESI STANT
THERMOPLASTI C RESIN 5 The present invention rel ates
to the sector of thernoplastic materials reinforced
agai nst inpact, whilst retaining a satisfactory
rigidity. The invention firstly cbncerns a process to
manuf acture a thernoplastic resin charged 10 with

m neral or carbonated nmatter, and possi bly contai ning
an organic inpact nodifier, through the introduction
into the said resin of a'conb pol ymer with at | east

R W TN S L L SR

The invention al so concer ns the t her nopl astic

materials thus obtained, which have an i nproved

i mpact resistance and a maintained rigidity, corrpar ed

to the same conpositions not cont ai ni ng the sai d conp d
pol Beepresent lineanghnuelateldo ghe seetor A HarmaplpYis, m@ﬁéals “reinforce

CormengR pacs Vi SaRe e AHAEE  bone. 1o whi ch

are grafted at least 2 lateral segrrents consi sting of

at | east one "macronononer". The t 0
desThgriaveation fipwlvsaBeeres 2 RIGHSH %@fxn\%ﬁ%}'ﬁ a@erwg?ﬁ@ban%%p charged
| N R Shineraf’dsy mnggd ﬁdtﬁa%d YeRsibl ?r éﬂr@ﬂhmg rfWUprganic impact
havi ng an unsat ur at eni ¢ funcfion.

Thenedifiemttroughth emoeluenoarmtoubeamd resineafya q@aﬂmm!ﬁemrr%&h at least

obj ects, .si.nce their mnethods t

in Joggte‘tlgﬂem% pggaéqrﬁtéon QBRI ' Iwh&citl 13 %g%f%d% lée%g Bﬁé’e polyalkylene

t heypideofuh@ionused easily. These nmaterials are

characterised by their rigidity - a criterion for

their wuse - and also by their fusion or glass

tr afgslihi ok SEH%BI?J&H‘LthB th@ﬁﬁ&flﬁs% hﬁibna&ﬁh&ﬁﬂitaﬁned which have an
transfornmation - suc are wel | known to the

skntripad/edamnpmt trbsistance, aral  a3Maindgined aletshtyofcompa@fh ©s the same

ar cogmbaRon PRl hERR F3h0 BoRRERL oG 1o recist

stresses such as inpacts or elongations. A nethod
wel | knovvntothe skilled man in the art tha

to Ut g RResab APPIGRIoR; B BHFEPIOR o oD ROUTH £gsignates a
t h%oﬁﬁhﬂ &hﬁﬁﬁ @f e[neésgét@i'éﬂjr ﬂﬁe% badddhs, ity %lchr At rdfed at least 2
e pres 'l cation by neans of the
exdate@él menemsnpmxsmr@dof i @fr Jeaspr ong hyescrormenomesy.s The term
g(rj d m Cc}nogg:g" % (ng%gg,es a ﬁg%ﬁeﬁ Iao(r::' %oﬁ&’f?méry@ﬁ%h ¥ ndt L§8fﬁble in water,
and having at least one terminal group having an unsaturated ethylcmc function.

;-

Thermoplastic materials are used in many manufactured objects, since their methods
of transformation by injection, pressing, casting or calendaring enable them to be
used easily. These materials are characterised by their rigidity - a criterion for their
use - and also by their fusion or glass transition temperature - a criterion for their
transformation - such as they are well known to the skilled man in the art, a
formulator of plastics, notably of charged thermoplastic materials,

Plastics are often fragile and must be reinforced to resist stresses such as impacts or
elongations. A method well known to the skilled man in the art with a view to

improving these properties consists in adding to the said plastics reinforcing
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5 Organic inpact nodifiers generally have properties
of the el astoner type. Anong these additives, one can
nmenti on notably copol yners of the styrene-butadi ene
type (as described in docunents WD 2005/063 877 or WO
2004/ 035 678) and particles of the core-shell type,
not ably containing (nmeth)acryl ate conpounds both in
the core and in the shell (as described notably in

L Sreréﬁeﬁ tﬁ? Bth DrkseHt ANPIi2A03/H9GReand Of @@ 2)presdiens "impact

|on of suc addltlves gener al

I
I omadiﬁegs af "shosk meqdéfiers] on @HF‘% ad dl\?\%‘?skth’?%%g@qtl‘fg WPS of such
ndesm nes it.Ss usS ereflexoftheskllledrranln
gﬁgq\fes&rgaqlﬁgwnﬁtga;gd to the thernoplastic material
m neral or carbonated fillers such as carbon bl ack,
silica, calciumcarbonat kaol i n agal n
saO@gamq inepast pwrlifiers BTGl A Pi‘%’eg gﬁ’é"' ?‘ﬁ%@e {’Ea Among
e§egécf&wes°a&és&ﬂ rhaﬁtioh%otaﬁaﬁ&iporyﬁiem‘ @me @@rene-butadnene type
I ves. Howeve such lers™limt m_?g r(] aﬁl £
pr(qsdlesdﬁbsd nfdacnmenuaévmoﬂﬁfﬁ B7hen ¥R %904/08% )fgd particles 0

EEHRL‘S)d %‘??21 { 0. LR qb@)r' gpn f“ﬂ élg @%ﬂﬂu@?%nﬁ%ﬁmﬁ in the core

MegRBN halshéll (w@ﬁdrﬁsd n@@blytin idecumhents WAGWFT3t520us VO 2003/062
i nogganl c inpact nodifying additives, which are
nted in the formof mneral or carbonated

f L irhe 5&1%&? o YRR ’adﬁlﬁ%ssédngraflé/ 1da8S &)- a lowedidgdiof ki miterial module,

therr to reinforce the thernoplastic resin in
t ewhmhdubsaqgerdlﬁ yndeemiges its ube Thesellex, of te skilled yean Wethe art is

e 9 pd ' R Rt Foiigic' RGN i3S AR AL it SRk carbon
1 8@5k, 2fifta, widieh cadonrite h@sliy bﬂ;dauﬂ@llcy&\e Isdud ifi lIdE—Hnagenltended to

25 thernoplastic conpositio the inpact resistanc
of CQIRPERate ghe lﬁﬁsrfef\fe?ddl%%lﬁfgﬂm the 'm%f’&a fIBW'ftﬁrad?ﬁl"éf 3!8‘“’"’“
Caﬁmnf?ﬂé"s l{‘nhf ﬁfé‘ M@&lﬁh&%l' %p&he§ 8f RRNthBnfphastic material, and the

S|m arly, 1t known, as indicated in the docurreqn
" \bkilie FRaacio theaets st then gl asomprorpige defxeen thegigidityof the

-(r)?folr?{n iaggx af?@tg/tn%&ﬁ“%aglff?’i’?qﬂaf OWATM I nternational AG

cal ci um car bonat e,
tal c, kaol in, mca and wol | astoni te have an 30

l.uence on the i npact, r.eS| rtie :
L{H@é‘do &}Qj’"? My pygdnorganip émg Hé}npgaﬁcﬁf ﬁg: Presented in
r e fHeSbAA 6 £ miiSerARP ErbdhdteIANGS. rmhubu thd&nid AHpe, mfadﬂxhen to their
mneral particles and by their conpatibjljty wth_t

poRBikier toraginfpree the thepneplasigwesiv in terap job Giektityriy 4eﬁ°rm§tab°"e:
B i e
C ai«vhhﬁjntaughﬂqndﬁcemestdf RI1 695 258 whinhpdesgribes@in higtde-based
gpﬁgsggocpmpomﬁons e 1mpac 'r%sr}stgr{]caebolf whléhels'1%9oqed through the
add1t1on of calcium carbonate, titanium dioxide or carbon black. Similarly, it is
known, as indicated in the document “Mineral additives for the plastic industry”
(Applied Technology Service, Plastics, OMYA™ International AG, Oftringen,
Switzerland), that calcium carbonate, tale, kaolin, mica and wollastonite have an
influence on the impact resistance properties of charged PVC resins; it is even
stipulated that this resistance is above all governed by the shape of the mineral
particles and by their compatibility with the polymer matrix, without, however,

stipulating in what sense these factors affect impact resistance. As an example, the
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PVC resins to be inproved, whilst retaining their
rigidity, avoiding conpletely use of organic inpact
nodi fiers. However, the Iimt in increasing the
proportion of calciumb5 carbonate in PVClies in the
wel di ng problens then encounteredy which are very
famliar to the skilled man in the art. In the case of
a thernoplastic material consisting of a resin, a
phicarfti bdrelite 28 précipitdiad atbl%ﬁm:e:arbfonaas csolyhlbl}’cthe company
npact modi fier as indjcated bo the @Fg{‘l cant, Wasence of
10 SEHVeA SRS gnder phegriaesS %ﬁﬁ"‘"cﬁ
po l% Fe%mg ‘?3‘ Bé k‘lgﬁgvéﬁemﬂétﬁ&mhﬁﬁ tmpﬁglﬁﬁi la08idingramplutelp use of
etely surprising nanner, the inpact
r esjrgdn&ﬂmﬂ:aof mbhﬁelshﬁowa\cdrahe limitrie érioneasing ke proportion of calcium

manuf act ur.e rove Wi th h

| SAROBH I8 Y 1% i A4 eding REAMERE dherp GEEred, enich are very
polfy,gﬁ{agt@ﬁggklugdhghmtheaﬁcess enabl e the skilled man

in the art to exacerbate the inpact resistance power

of 15 the charged resin, wthout reducing its

ot Y o BRSSO IGR, el st i,
poltyerabstnvd vf lan plrganic trhygact alodificofas mncbmtd almhef ther Applicant has

ts Ihg‘%‘ei?lage%h %%M% t gg?sg%ﬁ%ﬂ' qoﬁlﬁc 91%&% eg?]n C%l befow in the

OWNA ppTidhtfort) EANdPRBifeh Dalldw, ymcen dﬁlﬂéwss@pr\{ﬁ:ﬁg{ msﬁinérarthe impact
techni cal advantage in the field of nanufacture o

t haesivpicasali the thermoplastic resips |thus, manufaeturedsto be lmproved without
t h?fowggéraﬁ'ﬁﬁ[}a?m{?lh% [ ﬂ%ldﬁ? NG §id Bhs@f the dofid goléﬁxers used in this

m ner al presence of an
i nmmessmmeltbc skilidad raln mcths ant tmctmecrbatte tkmt:mpnctc'cm&rtm power of

3@? @%&%ﬁ%lfsl;@}tﬁ%«g |r?dtélgll%gt1§0h ¢8’3 %yttlﬁfg?m%ﬁso t‘ft 18 he combination

paro‘f itld ner £ QVRaBOha & filerVAH GHe fed bbiﬂﬁpolmersl wiiale blays the role
reS|stance of the thernoplastic resins to

be
n®f dngecd mpdifierufingotishean impagtdnerdifienis much,r@q)rale[ft;gctu{enthan the
t h'n%rmgral SEOF6onaldd FilRE A6&Sch i@ﬁ&\?ﬁ dﬂ'}{‘é}n%v@ pBQﬁ)ll‘ltﬁ}‘é@ﬂfltitﬁ’t@s a very

devel ops a positive synergy between t m nefal or
c arclsentechnd cdl iatlvantage am thetfiebd @’nwnfwmrm%ibcnnmthswmn@nals
Lives. nmeans
3 e ik ﬁgéé{lefgpglsgﬁ mgtgﬂ%\ cnﬁl%‘mgs%fo aarre(%megx( yineral ﬁlleéyand in
t hltlSe pIRBAAS of @i drgdahiclimph& medifiern@hich cbﬁsiilmas theether current side

quatlt of _or an|C| act nodjfiers, the illed
%ift? eqh@!%lg“@ﬁemﬁﬁwsm om}wp? owplicant bl thanks

th% Stﬁémpahm‘l’a(ft codtb | W?We@ﬁ%fﬁé@ﬂﬁelmpact resistance of the
speci fications and malntalntherl idity t he resin.

Ac Sasrapplgsticoreaing thbe ingegapesinvithouh bowveh éedm@lébelt geifiykin this
W t [ h
. 8 B 5 AR TR pIB e v
i nwEn¢rabor ce&bonﬁt@hﬁﬂém amtlltke organicvimpattembdifidng additives: by this
resistac of tfhﬁ d Il st rralntainig%its :
means mlts of the rigt 1ty/1mpact properties comproniise are extended. By this
means, and if he is seeking to reduce the quantity of organic impact modifiers, the
skilled man in the art may, using the present invention, maintain the same impact
resistance performance specifications and maintain the rigidity of the resin.
According to another variant, and if he wishes to work with a constant rate of organic

impact modifiers, the skilled man in the art may, using the present invention,



rigidity. In conclusion, the process according to the

i nvention constitutes a "universal" 5 solution to the

i npact resistance/rigidity of thernoplastic resins
conprom se, since it gives the skilled man in the art
advantages: - both in the case of the use of an

organi c inpact nodifier, in which dase it enables a
positive synergy to be achi eved between the said

nodi fjer, and the mnperal or carbona " TSI
possﬁmﬁcwijofmp@aa SPRGTPRE GRIER 9 rfe fﬁ%ﬁh'k*b maintaining s
modi i and of obtaining the sane inpact resistance

and rrgidity perfornance speci fications, or

mai nt enance of this quantity but increase of inpact

resigf %Bﬁﬁus%‘rg ﬂ;? #{%g&?rh%gorﬁ{ riog B! [ ention2BhstiutddO¥ tuniversal”
an organi ¢ 1 ngac npact resistance

sper f mltmcm:m th@fm;mr tese&ncemmgldmjf bt}/thmmmpladmjrdsms thmpromise, since it
m ner al ?ﬁ Eﬁkgonate filler are "doped" 15 by the
presgﬂ?s Vv gien infheft AV er degr adi ng t he

rigidity gthtihend 8sknr ol éﬁé&?&‘ghxﬂ@ 1ﬁ1§ad@@§&ﬂﬁ&nnrﬁwhxch case it
process for manufacturing a thernoplastic nateri al

cont ai m nenabies a( positive syreagy toobreachieyedrbpiveen the saidsmadifier and the

(b) at ne m,ner f

possi bly %?nqr%agtcasl}]ozna%gﬁg[era@o&% &é% éggrﬁ’gftp%&%nm% of impact
10a ther mal metiet | aserof @Berﬁﬁg athk T¥arsé ailripatts eésmmd/eomndl rigidity

| ubricant apd/or a r 1Zl‘wogy nodi fi er an(gjtﬁ £

organic i SRRSCPEPECAON, Oflalaleapare QRIS AYSRtiY i dnerease o

at | east BicORNRY HIHainERbAONAGAL | east one

pol yal kyl ene oxide function grafted on'to a |east one
et hyl eni cangnwithent aneaganin impact modifier:nthe dopacs desistanse tpeeformance

of “or 1 o1 niapPEfe, PR HrblRR byl BeRElor BiBondfif Y are *doped-
15pol ymer why the presbnttiﬁmumwwbﬁul ldweveideehdingtthe fifidity of the resin.

t her nopl asti ¢ conposition by very varied nethods,
which represent flexibility for the skilled man in the

art.THis ifven$ibk s bhit@ GPh Prid@sy fﬁ%rmﬁiﬁﬁfadﬂ.ﬁ'm' n E%ﬂﬁﬁlﬂsﬂc material,
via the mneral or carbonated filler, once the latter

has %’é‘éﬂﬁnlggound in the presence of the said pol yrer,
either in adry nmediumor in a wet nedium and then
dried, treated and possibly classified.

20 (a) at least one thermoplastic resin,

(b) at least one mineral or carbonated filler,
{c) possibly at least one other additive chosen from among a thermal stabiliser
and/or a UV stabiliser and/or a lubricant and/or a rheology modifier and/or an

organic impact modifier,

25
and characterised in that at least one comb polymer, containing at least one
polyalkylene oxide function grafted on to a least one ethylenic unsaturated monomer,
is introduced into the above-mentioned composition,

30 Furthermore, another of originality of the invention is that the comb polymer which

it uses may be introduced into the thermoplastic composition by very varied
methods, which represent flexibility for the skilled man in the art.
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The pol yner may al so be introduced via the m neral or
carbonated filler, the latter 5 having been

i ntroduced into a suspension and/ or an aqueous

di spersion containing the mneral or carbonated
filler, and the product obtained ®aving then been
dried treated and possibly classified. The said

poI may al so be intrqoduced,in the fo

suq}m the saih polymer may hssintrednced glaat’le nmmerg%ar %fbox}ated filler,
t heonfc laﬁ&i’lgd‘é‘;r}cen gfbuﬂﬁ' G the eﬁres@ﬂ&’e save she %B]ymer, either in a dry

previously h on nore of these
conaeditmentsa wtehmeqhnmdamt thesbdrisidptrentecand poesibly chassiSed.

vv| t h ot her ngti.tu al | t he |
Tnroe 880 b heahyPoRe mildre B colh el KL The later
SUSH&@H]%' (R GRS Rickd Rio @tsukﬁﬂﬁbn QhdoPkn bipeeoasl dispemeﬁ contammg
designdated in par taﬁ@) an additjve ‘ghosen dried,
anr,thg minerakenedrber ﬁll%reﬂn%ﬂlalnﬁ?d%t oRtaiged haying é’?e“ been dric
%e%{ed%nd%’gssllﬂ'j?dag&f]éd and/ or a rheol ogy nodifier

rgan act ‘nodifier. The Applicant
i ndfheadaﬁspélbmbr nay tahse Herinmodveed inf tlhe Ifmrrrasf dnydnoez\dteedﬂth the other

B

mele@ vﬁﬂg%r eRP hived thhS&%ﬂﬁitﬁén@d“ the\Mrddridt obtEMed8s bbihy mixed
e char wi th inproved i npact properties, the

sklwmledlemrwnstltuﬁetsart is aware of a certain nunber

4 t. of t
t eclﬂl‘riﬁa Ipe ?zhd p|3 ﬁ%%srn% B{; r\%}odﬁﬁerd mfb aﬁ Eﬁg@‘e &cﬂ’(fr Jnhgqueous
gr eah;mnsnd&tc@ntamlmg ahécasteomd ofl ére alfdxtim degxgmﬂemun part c), i.e. an

li.cation. Secondl t he cant 0 re
oPRGHREE i Brmo e e, SAB i st & OVERe8l R pgror a
a REbiAhKMIIRRQ BXII6E) thodi6ibd £id/or B brgaflic Gfb&dd medifier.
different technical fields, and with a viewto

r esdleAnicontrigdigntes piintthpiretmentdicldras igdiseed Abpvsapampspnds of
t h%éf gg%cﬁfty}%igg&p&?&hg) Noll]- is also discussed in

remal n tron. 30 Firstly, there are a
certain nunber of docunments relating to the probl em of
the inprovenment of inpact resistance in thernoplastic
resins, and which offer solutions based on the use of

panh ithel tedhnipgll doiiS of ﬂl&iﬂv&ﬂibnm?é]tlﬁ tﬂdmoﬁﬂaawmsitnns which

d t | t
[ ﬁ@y%{sl ¥ L% c%%qp({ &1@%@861{1183%@50365196, ﬁw sﬂﬁled man in
| NRCA B aWapd oma&fnutrﬁlﬁ%f (fo\éﬁﬁhﬁs ans W@ﬂmﬁ%ﬂ@ﬁh@ state of the

the possibility of using a mneral car bonat ed
f| it¢chnique, thiteathiag nbwhisbis dlsw@tdememr detaid irethe remainder of the

ed. .wth a viewto exacerbating this inpact
re |s?ﬂfg%nhcﬂﬁd‘ as has already been nentioned, it is

t h&econdly, the Applicant is also aware of other documents which use comb polymers
containing a polyalkylene oxide function, but in often very different technical fields,
and with a view to resolving very different problems. This second part of the state of

the technique is also discussed in remainder of the Application.

Firstly, there are a certain number of documents relating to the problem of the
improvement of impact resistance in thermoplastic resins, and which offer solutions
based on the use of particular polymers. Such documents are discussed in remainder

of the present application. As a prelude to this part, the Applicant is however keen to
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joint presence of the polyners described in the
present invention and mneral and 5 carbonated fillers
which give, in a surprising nmanner, an inproved inpact
resi stance, whilst maintaining the rigidity of the
resin: this is indeed one of the essentia
characteristics of the present inwgention. Docunent US
5 506 320 concerns the inprovenment of the properties
of rigidity and 10 flexibility of thernosetting

I eSindfcateStiathoas of ﬂmhﬁblvyals aceveh iSegEepd thecposaipility of using a mineral

pol yur et hane, _epo i hdeed vin i

R eopeeatanaed SlsF b 16 inecmRBleitesS iy it &8 EjedaB vifh a view to

the afa ERafiNg ri¥Vihpdbt FEistdrick SAnd, Nast hke am%agebm méntIOhed it is the
r

said réesin,-so as to obtain a uniform m xture, the . ol and
aboymntnmsanweﬂ tlp:r pxﬂgm@nsebsﬁfbedm ¢he pregent HuieRtion and min

:C :rgr oﬁw%%{}]ﬁeéﬁ % 'cfsg%% i{-g? ut}rgltqy g%ﬂlam?c? I%QHE){)%@? gﬁﬁﬁaclt rehsmtance

ar eyl hRcht&ihimigNhe Ofigiding olﬁQhe/eéditert]uspxsl indeedeope of the essential
pol ystyrene or pol ynet hacrﬁl ate type. The exanpl es

not akArgetendigs ah PlﬁEﬁS@ﬁé‘é‘@“ Phgidity of the

thernosetting resin containing such polyners conpared

to the same conpositions containing polynmers sold t}}/ d
the mmummwmmmmmmehe imeroveneanioffhesrenartigs pf rgidity an

the Hbﬂ% 8%%%?? nrfgt r'lcﬁlg %Ex?h\’\@srﬁlgtab%b% I[ﬁiﬁ?éﬁlent golyurethane

I evepbdd)O6r Snided Shifyl adsyer PRsias.bThe tpyovided salntiom zonsists in using

bet ween the_ polyners it descr and the
[ npa@brmmpﬁ %g camytype \H]@c]b,a; reglut themsgwelcg g%%augfesm, so as to
t heoﬁﬁir?%@ug}%%%% e YR hbdvRMRGHhibRE pE @16l lof, which are thereby

docunent 0' does not reveal at the
pol ymproyed.t Tl!nsesaid apolumeus dave o aback,lwﬁg, mp@nfrm tgn ethylenic

\r/r: 2\%{’?% ﬁ{g‘l’l Bt | n%n t{] Ar?lévﬁﬁednaﬁﬂs & the yétl@r, polyester,

act resi
whi ‘Pbl}@@r@ies& QGthabﬂ?ﬁtemype dthe ea‘,thplw& tiotebly phmeﬁmt increased
|nvent|on i nal | this docunent ne reveal s
sug§et h‘g MP%‘!”& resig ontaiTing %}F’ EVH&ST gmpyiegg% the same

OXi ?Jb'ﬁﬁ&ﬂsoébr@d?mhg Py Gfﬁﬂ Hljlrz{ HE REmBEhyGOOBRICH™ under the

unsaturation, which is one of essenti al
charterox HysasT, sbe snpachmogifipag enction of éiohre wed Jspwarto fe skilled

t hen! fnewle aﬁvefrl“é QBeumint %ﬁ”&eﬁwea%s nBr Js&%%egt%oanyf Bbssibility of

its Seeks tO | nprove the properties
tr amembrrmnmy bemerh del mmyme‘re iti desarives,and ¢ argenic émpast modifiers of

F%iﬁ‘ie? %gggf dla% Ioglgfg/t( ﬁ'@t 813 (%/tfl Sotfotliu%lzperfﬁ?egg v%gtgon Secondly,
sol tdbtlﬁﬂedtltﬁs 5'506 Bbe dobsRotatverr gt the pm)ﬁ@éry itaises odn behesed in a

conb type obtaj ned by copolynmerising a r
est &P may%rwwa\mwgrabrﬂpeﬁ iy e |th¢m1°alia%tﬁ= ah%t rvytg a view to

est %pw{:thelj Hisdmpact resistance, which is also one of the main objects of the

present invention. Finally, this document neither reveals nor suggests the particular

grafting of the polyalkylene oxide function on to a monomer having an ethylenic
unsaturation, which is one of the essential characteristics of the process forming the
subject of the present invention.

Document US 5116910, for its part, seeks to improve the properties of
transparency, mechanical resistance, resistance to environmental conditions (notably
to the sun) and impact resistance of acrylic resins. The proposed solution lies in the

use of acrylic copolymers of the comb type obtained by copolymerising a
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m xture wth a copol yner of the nethyl

pol ynet hacryl ate type, a resin with inproved inpact
resi stance properties is obtained. It clearly appears
that the function of the copolyners described in
docunment US 5 116 910 consists in being substituted 5
for the inpact nodifiers of the pr¥or art:
consequently, such a docunent neither reveals nor
suggests any conbi nati on, bet wee

t he methasrylaterpsigr pelyysr ]@afvn.rtgq(glemqyéﬁlglgyv?tg ag@@rgké?&éﬁn&{b%er Ina
docypetee Wt aljcggo?#%nd ‘B?SthE‘ %ethﬂV galymicthatrylabe type, a resin with

pIyrrerS|t use corrblnatlon WItE funti
m nempkoviet Ininpae:t resmtsmce pmpmbm; ssg:tuta;nednﬁtc@mlgpppwstt at the function

% v tq?esé; Lyness es&p %Jgﬂqqtg&hgqtgfg)gﬁl% i @E@ﬁ‘?ﬁ being substituted

Pres@Pkhd MNRRE infidifides RAlthy Fnblhhﬁ ey, doels andpcument neither
reveal the particular gra

ting of the po
oxi devdalmuen #iggens BBy &Oﬁﬂbmﬁﬁlﬁﬁ ﬁ%b@%@hea??é L}ﬁ Fu;gd the impact
unsap i n@%@%‘% 4 ﬁr{%%ﬂvs&%ﬁlg &’d%ﬁ‘:'eﬁ\! U sqw@hw@éssaoefeveal that the

the €O ocunent US 5 10 does
not podynét 1tt11r$a$ cdntie yeed mccﬂnbmatweswth mwai ;ﬂl,lersb@ athergoplastic

wWth mneral, matter .in ac Si. NS

be |rﬂﬁt8f,u§0wgl(1 agiew o 1@5(%%%%1:1@5 tgyé 11619%;: agtg% %uﬁﬂg also one of
0bt ah@ iy 6E§BLE of Eh%'ﬂ?&eﬂﬁ‘rﬁbéiﬁmﬁalhhﬁfﬁﬂh@ﬂ(}tuﬂmht does not reveal the
static and |$act resi stance properties. The ose

sol wartiplas gisitiog ofithe polypliulns ﬁéldelfﬁﬂ%‘oﬂlﬁ’é fgeﬁ aw omer having an
St yre?lylgfn{: elﬁms% {aﬁgn C\QHF' kO %taﬂﬁ]nga}: GEL@E comb type.

salt a Vi ynmer having at one
fun dt/[bmf)verhm;mﬁr o] Samﬁrﬂg Otdoes mnn'bwlythat thtp!ml)ﬂﬂgs dtrdescribes can

Dot VEUREATOn SBE BB % ARGV BOrSrA R E (RUTCE ey Fted

not a!bécmﬁeﬁ: PP Q6 18R 6BYsedlty RCHBLhinCstvsic Q&sumehm@g yaitisﬁictory anti-
nmononer. However, this docunent in no way, reveals,

S g toand HEpas gesistange rapeTiss. Tte PreupsHbH IO CPRHFE in fnjoducing
the ;ceﬁgr%ﬁﬁ & eﬁxla'réftﬂ &/ BBthbindtiEHSn al%gﬁi?ﬁ rﬁ&élssaltsand a vinylic

one O enti aracteristics o e presen
i nverilyroer havirpeatdeasb ope Iﬁ;mnom chdslenl‘ffroa‘r amorgthe aaitionyl, epoxide or

oot e Betot o FARHan et 5 vl R DR 2000: the

f il I anylid fandthem rﬁiﬁﬁﬂﬂily be pﬁﬁldeﬂ By ahfacdylic aditor méthécrylic monomer.
pre nmers described in the present

ce of .th
v AT e SRouRTREl &% B0 MRAFovERS Qe aRogBRiG: B8 WRF 19t & ineral or

Whi GlardindRd flifdr &n W@ﬁ&eﬁbé‘gf Wﬂﬁﬁmamdmmvm h¥08 Ghe of the
resi stance, whils mai ntaining the rigidity of the

resi qqsennalr@araptemh@ afdhe prssenawgmtmm thecqab pegmersgvhich are used

to | r

.0, R D HE AR ST B 0 prgo o
r esmmeral’be ca:ﬁoi:aﬂéd filerc dmﬂ-lesﬁresenﬂmwrttinndm ds the jeint presence of the
met haf lic

f undiengters Ak ‘iS'rbéﬂ’n Jiio i85 %'reg%atlﬂ?wggv 04 1F U gl and carboned
I nVif[RSs WhithSiive, 80a FBMprisig HSunRf, tanl Paproved impact resistance, whilst
maintaining the rigidity of the resin.
Finally, the goal of document JP 04 063 818 is to improve the impact resistance of
particular poly(phenylene sulphide)-based and polycarbonate-based resins. The
solution consists in introducing a methacrylic polymer having a polyalkylene oxide
function. As previously, nothing in this document invites the skilled man in the art to

use a mineral or carbonated filler in combination with such polymers. And it is
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use a mneral or carbonated filler in conmbination wth

such polyners. And it is 8 indeed the joint presence

of such a filler and a particular conb pol yner which

gives, 1in the present invention, surprising results

in terns of inprovenent of inpact gresistance and

mai ntenance of rigidity. 5 Finally, the Applicant is

keen to stress docunent US 2002/058 752, relating to =

t he inilegarday pimpresehicd diRact a fitled midanetiduter zomb polymer which gives,
t her nopl astic resin such as PVC, , and OSSiEL#I in tt}eof impact
pr esi@nthe BESERt AnYRaHan, FUrPISRE SeRults A3 RIS P, Approvemen P
car heuahfee ahingaig an‘éiﬁh',?. concerns the probl em of
reinforcing thernoplastic materials, notably the

rei nforcenent of their inpact resistance. As such, it

Py peniibadie RpeREisskesnip ol gunht, 5 2GS, tgjating to te
pol Vifphévetenesl inigabt reiftatdden ARiirAGhlasticradie ikl as PMG; and possibly
said m xture then being heated, extruded and cool ed.
The iadhpresnoeal minssd %ﬂler ueh &s egleincal®9n@let cont ai n
oo THESLOS=ATARRTESoct S AE R3O hermopstc matcrils,
Thesetgbdy theees feraemés of edk impattresistepdeads isuch, it proposes a solution

conp@si tiops,.containi 15 not abl y. .PVC an al ci ym
car BonaeR” RS 4B PRl e drere Pt pertoe i e use of comb
r esigolynére milket Ritk GEPREtbplaatié hRtebial)theCAMPABItire @en being heated,
wi t hout the said polyner (as indicated in claim1l),

and X&Hird aef cocleth cTheasam papyours nesd teothisagfiiichgo naj contain any
t he ' i iof vi :

i P8 mp Rl S BN iy RS bl o
t heresfeotypev dihgsec palgmetshan Hehesefl Linaheérorophftid bempasitibns containing

pol i hat of .an i npact 20 i fier, whjich.the .

DR BN Y G AR Bleiftf darfomite, 585 RHlE O herbloey ifpdrove impact
Or gaedistancePaeth coifirdd © the Ofareh@nidoki®ibn akithiout B said polymer (as
possi hi | I‘Q/ Fgf, usi ng, themin conbination with the

| at trCatpdin Gaiglwagd soampaEadda e sampcampagiies eandaining, in the place

F . i .
ur tofee Al Epol FAEU IR Pﬁagéégrrné??ﬁﬁg ngqlﬁ?aﬁ%f tgf i:/(%g-lsmy (see table 8). It is

teaches the particu
pol ydrefpree meryosdeatethfitu thet fupetiam of the saidrpotyneers ismthangf an impact

hyl e i whi.gh is . ial . .
obj SxNG WRBR S SAnal W ol S SbsBh OE LR s impect
of tialifdrabthefprivharttthe pousibility ofnsing ftrendiaGyBitation with the latter

reveal i ng the use of conb-t pol ynmers havi ng _an . ,
et hii B XA SR WSF%gCﬁﬁthem@rfg degumsat §S 2002/058 752 in

pol yiahwayltedtBeDihk ParticlAF khaftihg oPdie gl ?co‘l ﬁb%alﬂ&l@ﬁ@éﬁ&é function on to
technical fields, and with a viewto 30 resolving _
conpiteanemer having pe sthyjenisyinssturationushich isenppf fHecssentiglaobjects of

ci t%e%%éﬁ?i%erﬁignp 610 534, which teaches the

preparation

The second part of the state of the technique concerns documents revealing the use of
comb-type polymers having an ethylenic unsaturation on to which is grafted a
polyalkylene oxide function, but in very different technical fields, and with a view to

resolving completely different problems.

Thus, the Applicant can cite document EP 0 610 534, which teaches the preparation

of polymers obtained by copolymerisation of an isocyanate monomer and aprotic



of pol yners obtai ned by copol ynerisation of an

i socyanate nononer and aprotic 9 nononers, followed
by functionalisation by neans of nobnoal kyl ated am nes
or ethers of glycol polyal kyl enes. Such agents are
particularly effective for the grinding of organic
pignents. Simlarly, they indicate®that docunent WO
00/ 077 058 describes polyners based on 5 an

unsat ur at ed riv -, Or

aci dnoppmers, ipfowed, ct1%:%1gpll{yen}§gﬁ gﬁf Pl%l)x%&lkﬁated amines or
pol y@lkéi«ybxegﬁcol%lﬁlkywﬁatmm@tmb yartibuixdy effexting Gorrtbie grinding
or on an Unsaturated ester ese copol yners are used

as difopganid pigmaglénts i n agueous suspensions of
Fi n§ ﬁxlﬂa{lk th&) FraiddR R db fchlﬁeﬁtr\ﬁ @5851%@&9%8 golymers based on

are aware o ocunent 01/ 096
s whi cin dﬁﬁﬂfrhlb&sd@h/ahfmlof a nﬂdi)iowairedteabdmﬂlbeawbpm yare pnsaturated

v st Aol kit b ot Rl pa Sl osppound or on an
assiiksatffated ie%lgr OfheRd %F&Erﬁle?sngl‘eoﬁseﬂ‘ fe dabersink! AR08, in aqueous

The said copol ymer enabl eS aqueous suspensions of the
sai dsuppensinasiofminsral &llers, natatihe irobe aernids seiot-h a dry

mat tlﬂgu lérogmﬁ?n&ré Aoladd) oleI %ﬂ&ﬁyw%eor/bg? N &vﬁlcﬁ Ae@(‘ﬁ‘xbes an ionic,

Br ook Vi‘'scosl e over
10 haviwgert-fodutpe epmymerolﬁavmges glyt:nln@lmm}&erm ajkmcyt orshydfmco'eﬁmctlon

the jonic filler of |ch det er mi ned rati
v thE B8 QFLvhich if ks Sirisa s b plaienR ng!ot mineral
Ver yithrd, fTBke §&H &P&Wﬂ%ﬁ&aﬁlﬁ a%ﬁﬁoﬁ?sdsb&s%@%ﬁﬂﬁa said refined materials

i nventi on seek o resol ve he sai d aqueous
susperhsi elained, witly mefh@smamr/ encentiatipm (whigh magrbe kigh with a low

sucr SRR ulSalERMeR 1 odle SyanBRe op e st Tarspenting o

15 sol qngnemwuefawkted ioRE filerPbPohich, Ge¥@aitRtE by titratib§ 8 dbwh: this is
20 cg : is. not used as a di rect additive in

pl ad oferh Fﬁfhﬁ‘@?ldﬁ‘?“?ﬁé"}g@h isrvary diffeeeahirerg the omwéwh the present
docypRditioh Se "t(? R6lve, t'ﬂﬁtsaﬁl%ﬁecﬁ@ ROSpeH%ons ﬁ'g:?grh@@éjaﬁd%r mineral

di sperse and rind mneral natteérs: thi
f undillesmare Gingn @pé urytmrmrmfa@mre obpapiesst ovplastics isech asiMVC. As such,

t he Fi [ this docu i NN ,
e ol 2 8hodPillcs §3lsh e i€ Blanine felbihe b R Yoxdrote 9. the said
20 eswepdymer of néthesed@plaaditdce aﬁd?iﬁimin thadslastic fomhdilytion. The general
whi | st lnalnln their idity. They are als .
famt?ﬁcawgv& MSh 13\/@‘“?96%/ fgatlsus SOPYLHIERS %f%é‘éﬂ’g? disperse

t he aHg®r Qﬁn&mﬂ@ﬁl%atﬁﬂ Rk & LRBCHH ERmpldE§ it Yo that described
weakl ¥h ionic and water-soluble, having at”|east one

gl yd®hemsespal ﬁyplemtéo'alﬁt%kly Wis degumentyin na veyiconcegtsdhe prpblem of
on Gibrédsidg®aRd | gct E&jf% 8f Lfﬂectﬁltopfaﬁ] q’Fgﬁ%g Offfditiondfly, whilst

an agent |nprOV| | rance o
25 maintaining their ngidlty

They are also familiar with document WO 2004/041 883, which teaches the use of a

water-soluble copolymer, preferably weakly ionic and water-soluble, having at least

one glycol polyalkylene alkoxy or hydroxy function grafied on to at least one

ethylenic unsaturated monomer, as an agent improving the brilliance of the final
30 product such as a sheet of paper or a plastic.

It would appear through a reading of this document that the said copolymer can be

used in a process for dispersion (example 3) or for grinding (examples 1, 2, 6) or for

manufacture (example 4) of mineral fillers in water, and that it is the resulting



30 product such as a sheet of paper or a plastic. It
woul d appear through a reading of this docunent that
the said copol yner can be wused in a process for

di spersion (exanple 3) or for grinding (exanples 1, 2,
6) or for manufacture (exanple 4) of mneral fillers
in water, and that it is the resul¥d ng 10 dispersion
or suspension which gives the final product (paint or

coat gd sheet of i,n.ex t of

S sherioreuReeion i o L prdyée (palnt dh-coBted et of paper
be Liﬁ%?iaﬁ%le@ 192 r£ Gt 6 aH8T§ Y Brprovsd Brmlﬁlcwé!fhenmm aopolyingr can also
t he case he Tormul ation of a _paper coati g% formulation of a

col ceerysed e a glireet aééltidasrblé ifb3 é’&h@ﬁ@‘#&ﬁ BY B £25° /9
'( g;@%ﬁﬁcglh'g !flﬂ eﬁsatu? c+lg§r s(ﬁg?eg;ﬁgnt @%dﬂﬁ aRa foved brilliance

nica robl emrésol ved by t

5 doc Ut costed hiﬂeet\oérmpw (fekanpzlatS)f Tontechricad cllen rﬁewéved by this

e bl ect  Ofd NenPhoRell rAPRld 8! kot hadbil fethe presen
022, iGhop.describes the use of a water-soluble
copo %}e ha

ving at |east one glycol 10 polyal
al kokigally tiey dipphigant s cdscofamikiarf W%hi dopument g 89@ b%{@z which
et hyl eni.c upsat ur at e 1
e dfites: bl ol WARRERLute®SooBllntd Cfbing R Obsdone glyco

10t extpdigalk et alkry @n Hydi'ax:f]tfutﬁd‘tleh dgaﬂctd oshiouhid ldast one ethylenic

noted that this docunent never i ons .1 he
t he glgptara&%@pqurs ag #n ﬁgegg{m@gvmg-_ﬂ}et EY%P é)f opF ca?i)nghtenmg n

act g g‘a?& %fxnleo BEﬂefg@ht Bd SR&EMIND I $hodldPseoRREd ihaf dtis document
renoved fromthose formng the subject of the

pr es@ayer mpptionsdhe vse. ofmygiqmq{wrs mi sy gﬁbqrmo% activation of
: :2h glebﬁ%lﬁéenn%%?a?é{g {:1%& r%ﬂgv eeFieﬁ'OZ% ﬁ{aoge ?%nggtgéethf subject of the

15rranu1£ra§ehuAbPKiJCatibﬁ.rrmpl astics which of_fers ina

surprising manner, an excellent conprom se between
i mpact 20 resistance and rigidity of thernoplastic

I esi Ofnseqdnfl§, bﬁth@htvﬁrsytﬁnhg teRRingKit | dreshgiestib et a,ﬁtthe state of the
advant ages: - inthe case of the use o

or gaﬁ?‘é"‘i%&lﬁ Anﬂtﬁaﬂij kas, developgsh & prosgssdfor manu éq{%qge@egnoplastrcs
posi \%rhl\fﬁ eg? rﬂya SO C@x'afﬁ%?da:g%it‘!)!ﬁ%ﬁl Ed?ﬁpréﬁisg between impact

nmodi f1 er m ner onat ed f|

20 pos Sdeki'sﬂamwamifngldadmﬁ thermopkastig eesing, sinco ft givep &amasskﬂled in the art

25
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nodi f§ KN and of obtaining the sanme inpact resistance
and 398M8¥Ty perfor mance specifications, or

mai Nt enargth of tHeéase @B @itk ﬂzsreyofbmtorgmm angRt ModifleRriacihich case’it
resist ance%alz;\]régl ar;rnglmmrg rs])?rﬂ:(r:é t%fberslc leve& getween the said modifier and the
mineral or carbonated filler: possibility of reducing the quantity of impact
modifier and of obtaining the same impact resistance and rigidity
performance specifications, or maintenance of this quantity but increase of

impact resistance and maintenance of rigidity;
- and without an organic impact modifier: the impact resistance performance
properties initially provided by the mineral or carbonated filler are "doped”

by the present invention, without however degrading the rigidity of the resin.

It is thus a process for manufacturing thermoplastic material, containing:



and w thout an organic inpact nodifier: the inpact

resi stance performance properties initially provided

by the m neral or carbonated filler are "doped® 30 by
the present invention, wthout however degrading the
rigidity of the resin. It is thus a process for

manuf acturing thernoplastic material, containing: 11

(a) at |east one thernoplastic rediln, (b) at |east one

m neral or carbonated filler, (c) possibly at |east

one other additive chosen from anong a thernal

st abi | (a3 @f leagipae Brermopiestistrainl i ser and/ or a | ubri cant
and’ or 3 of NGQ! e Yoi R drlBihoRf fflerdn S OF gani ¢ i mpact
modi fier, and characterised In that at |east one co -
pol ynefc) possiblgianiieast are dthersadditive chpssnyfork yamone dotkprgeal stabiliser

function graft on t.o a lLeast .aone ethyleni .
unsat ur a Q%Frﬁ nﬁtgl?li‘sq@nﬁi/ﬁf?iﬁh’ﬂﬁﬂﬁa (m{roa {iﬁéiogy modifier and/or &n
5 above- meRfinethgamaghitd on. 10 The process according
to the invention is also characterised in that the
said polynmer is introduced: 1. in the formof dry
POVLRH  oHafRMskA In | HATf hsP LRI potkmher, rdlthnB0ar least one
and/or drspersron in a wet nedium of “the m neral or
car pohatiglerkidxidrfungion peafedendo e deast onereth ybani cunsatisatesk monomer,
and .possibly in the presence of at..l east one other
grid }"ﬁr@d%%ﬁ?md@? %VE'%{IO?F@[%H’(?OSIB%/OF at | east one
10 Ot her dispersant, drying of the dispersion and/or of
the aqueous suspension of mneral 20 or carbonated |,
mat {lhe ropreas aesarding tonthe drsentiorsisi alorchangeterisnd ipthat e said polymer
sai qsin?t%h’x r, treatnment followed by possible
classificatiron of the powder obtained 2. and/or in
the formof dry powder, resulting fromthe stages of:
- dry gri.ndi of .the mneral or .carbonated filler in
Che pr o df e TR phrY Podgs Feuis e 08 BERRRSRSL o1 by 1 1
15 the presence @finding! @afdr @i3ferSiohein €rWet @fediiéi NF the mineral or
agent, - treatnent and poss| ble classification of%&ge .
powder obt ai n€abonaed fHer isrthe presence b the 8id pplymeroARE Possibly in

resulting fromd Besehkb@89est Rhst one other grinding agent using a wet method

and/or at least one other dispersant,

- drying of the dispersion and/or of the aqueous suspension of mineral
20 or carbonated matter obtained, with possible introduction of the said
polymer, treatment followed by possible classification of the powder
obtained
2. and/or in the form of dry powder, resulting from the stages of:
- dry grinding of the mineral or carbonated filler in the presence of the
25 -said polymer, and possibly in the presence of at least one other dry
grinding agent,
- treatment and possible classification of the powder obtained,
3. and/or in the form of dry powder, resulting from the stages of:
- introduction of the said polymer into a dispersion and/or into an
30 aqueous suspension containing the mineral or carbonated filler,
- drying of the dispersion and/or of the aqueous suspension of mineral

or carbonated matter obtained, with possible introduction of the said
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i ntroduction of the said polyner into a dispersion

and/or into an 30 aqueous suspension containing the

m neral or carbonated filler, drying of the dispersion
and/ or of the aqueous suspension of mneral or

carbonated matter obtained, w th, possible introduction

of the said 12 polyner, treatnent foll owed by

possi bl e classification of the powder obtained, 4.

and/or in thg, %’é{;‘t&f‘am%)’fdm%ﬂ'by'ﬁogsﬁmewl%hﬁtdummfhm powder
constituents . and/or in the form

of dry pomdebbtame@gulu ng fromthe stages of:

i ntroduct j,on. B9 ' Rin@its a), b) and
and/ o‘€ ﬁrﬁb ?%’ﬁmoof A%;ﬁ?&%dn&e}ﬁgg‘%ﬁﬁgschoseﬁ ) b)
fromamgyg a thermal stabl liser and/or a W

stabiliser and/or a | ubricant angd/or hepol 0gye.

o 13- PUPRAR GRS o7 of BT, LB o FRaPETY:

drying g'rtrohnt@th&uﬁ%gﬁlggaoﬂfiﬂyr%to Qf sulspeisiofah8loP an emulsion of at
I'n

obt ai ne e possi bl resence of the sal d v
pol yner ] eaﬁtobmmwéditlmghﬂmwp a@ncmssﬂ ftheragl éﬁ thser; ppdior a u

Phat t naabiiedt e o ufhul @or b ERRy Rodiét GRIG an organic

accor di fgpdcemeaiiegf the 5 rret hods descri bed above -
except for t he met hod referen 'ﬁ'ﬁ §$ Jn t he ible
state om@osé@ﬁd&spwnoandfw o em sign e poss

in the &@ﬁﬁéeﬁ’lﬁ f th
Tangi bl %}f"g&[&?‘g ?‘E t ep?% ’o¥01]§?§@%g§§%12r&gﬁd/ or i nn or e

l'i qui d powdertobtainegdne sai d pol yner is added during dry
grinding or in a wet medium (nmethods 1 and 2), and/or
i n an aqueous suspension containing the 20 mneral or
camhenegpidariti #s! lesen (tB’Eihhi@ﬂeiihat tadvafilr comb aolyaman) shem iois used

a suspensi.on t ai ni ng .at ne additive, chosen
f r BSFORAIBR goaonen BF 18 s FHs B ingg BoV8 “Lroeht B T method
St glfireh&las 3NFaR be 1 the RlateCeily BoVWHe? andloF TRE Bliid state, i.e. inthe

modi fier and/or an organic inpact nodifier (method
5) forpsoframe epnlsinnser arc agiedihepspensidie Tangibly itdﬁ ip sheyfoswy of dry
| r
cnBEREAFRUREh Hdhid it it B PRBBEH aded @R o Pgrinding or in
nohatrlt ymddidizn (prafh‘ods dfﬂndr?)na!tdiémi' i amydqupmiswukpensibd @ontaining the

(PV vi ny|liden PVDE Q hosen

| B, YR A tmpS 13 ekl imyin R bR ST g suspension

st h’ésﬁﬂﬁm@lﬂ sk a@ﬂi@l% YAd¥es from among a thermal stabiliser and/or a UV
stabiliser and/or a lubricant and/or a rheology modifier and/or an organic impact
modifier (method 5).

The process according to the invention is also characterised in that the thermoplastic
resin is chosen from among the halogenated resins, such as notably PVC, post-
chlorinated vinyl polychloride (PVCC), vinylidene polyfluoride (PVDF), or chosen
from among the styrenic resins, such as notably the styrene-butadiene copolymers
with a high styrene rate (HIPS), block copolymers of the Kraton™ type, resins of the
styrene-acrylonitrile type, acrylate-butadiene-styrene resins, methylmethacrylate
styrene copolymers, or chosen from among the acrylic resins, such as notably methyl
polymethacrylate, or chosen from among the polyolefines, such as notably the

polyethylenes or polypropylenes, or chosen from among the polycarbonate resins, or
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with a high styrene rate (H PS), bl ock copol yners of

the KratonTM type, resins of the 30

styrene-acrylonitrile type, acryl ate-butadi ene-styrene
resins, methylnethacrylate styrene copolyners, or

chosen from anong the acrylic resins, such as notably

nmet hyl pol ynet hacryl ate, or choses from anong the

pol yol ef i nes, such as notably the polyethylenes or

pol ypropyl enes, or chosen from anong the pol ycar onat

r esichesendfrord amondhe nnsamm@mkygstemr@smsﬁaﬁm ad f3ipH0 BleBhthalate

Sg: yef %@}Y&:\J gSl t]?%;{erfg}ﬁg?}ﬂ? clg]gl%uﬁlg%ﬁ@%bm‘ﬁogﬂgsﬁom among the

Choﬁn%lyui'étﬂdﬁeaﬂéﬁﬂﬂ ot RBoseR Qo latriohg it pelyams!eansmhosem mixture of
from anong the yam de resi

t heghese gedings ancgqug«pxgﬁgy @h{hagmeghqrwoaqg{c IieﬂB s ghosen from among
t hengd ﬁg@g%lafedr 1%§i'n§‘ §L§h%%l)€ rPQ!‘@ Wﬁll&ﬁaﬁ vinyl polychloride

hal oge resins, such as no
post(PvaQ,r wmyhéﬂevpaiyﬂuqmdley(@h’dlﬁ)der t’t(epa@gj)c resingy spele Ad notably

| yfl |
ggt é%?tt}J erq'?gsmé} acb)(] @T@‘tql}ggqnf ém'o@g [h%fﬁog&arb?fri'%gn r%?ns or chosen
t he mph YEA6KPONRE CurlsB@idiel polyestBOSesins, f suetn asramugatih eterephthalate

unsat ur at ed pol yester resins, such as not abl
t er doheHleteand s igesphiprlatrepolyhytylenesy E@Héfﬁm htéfeéqngally in that this

poI n ry preferentially in that this
Bfﬁ n%ﬁlgfz":'iels@ ?ggien is PVC. The process according
to the invention is also characterlsed in that the

nat 3¢1§| Pl’8$65§§}%%>2@ i gl}ﬂf OBIGIF B5A ﬁngrgct%ﬁsgew ii"RA%he mineral or

dol eatvoBsted iflet ishchobe ﬁom@ﬁtﬂﬁigfﬁautralt GSydiietix caleiunsedrbonate, the
white or, alum nium 15 tri hydroxide, m,ca, carban

and 9¢! %‘f&sur@obﬁ tt#es SYPRIT tiganiugm cpxide Safit-wdjle: qumah:mmmm
car RARaALSxiBk thidh, rbo%%]&dkuﬂﬂg%m}éb? tHe8@ fiilérs,dush 4§ @fc-calcium

or mxtures o ‘c cium carbonate with al um ni um
tri Wythoumdm;xtmes aga¢inmnicarbonatskadlinhméxtueh exri guxgpres of calcium
nat ur fi b

0ol abonatt vl A AAAHBYARRE A, BB AR AR SRl natura

C0- fibrésCirlipgih. midieral k6-striditfed budhrascalcaieiine darbodatecor fake-titanium
preferentl ally a mneral filler chosen from anong
nat HOde5o-SIHGHE: i ¢ cal ci um carbonate, talc and

M X tithe @8inhal bh@Ponhick! Rlep is proRrefiisS é‘lm&'i‘al%lep @l'itﬁﬂa@ %h)m among
filler is very preferentially a m neral | er which

i's Aaturd oy Fethasic cglpiiinm earbenatsataly Mmm@rﬁsﬁtwe fillexse; r
M Xt G Rinerad © %{ﬂ’%biﬂgﬁi Hef Y Pé}gﬁﬁﬁg\%eﬂn{digeﬁ \ﬂ%ﬁerﬁl ﬁller which is a

extremely preferen 'y a mn

25 matumal af synthetigraloain carbarlats mrthmambmm e chosen f r om

Ao rtrnaiglgraledr ca%ocr:lgtteg ﬁll%lh s e:lftrgrrrtely ? ren ml])§talilnmeral filler which is a
natural or synthetic calcium carbonate chosen from among marble, calcite, chalk or

their mixtures.

The process according to the invention is also characterised in that the organic
impact modifier is chosen from among the impact additives of the core-shell type, or
the chlorinated polyolefines, or the styrene-butadiene rubbers (SBR), styrene-
butadiene-styrenes (SBS), the vinyl polyacetates, and their mixtures, and
preferentially in that the organic impact modifier is chosen from among the impact

additives of the core-shell type or the chlorinated polyolefines and their mixtures,



The process according to the invention is al so

characterised in that the organic inpact nodifier is

chosen from anong the inpact additives of the

core-shell type, or 30 the chlorinated polyol efines,

or the styrene-butadi ene rubbers (SBR), styrene

but adi ene-styrenes (SBS), the vinyi4pol yacetates, and

their mxtures, and preferentially in that the

organi c inpact nodifier is chosen from anong the

i mpaatd veaylgieféreninllgfin thae thearganihisigact medifieryis chesen from among the

chl ori nat ed. pol ypl efi ne nd their m.xt . . AN .
ver y'HRag %ﬁgﬁvﬁ éﬂlﬁ‘? °PPF'%S“HQ1‘Y&%?E raﬁ%ﬁéb&?rﬁ%gt@u%dtaﬂgwpe’ and in
nodi § ektrdrelf PRFERnHA GRANMEPHOthaN@e saiipiatctosdiditivevefthe fcore-shell
the core-she type of the acr{Iic, styrenic

but alperiias & yniyl aerylatenbasedy edas e, pPlefiay énpplyputadiene-based
TRnn . L ¢ 1 { 1L

5 cor eiiifier A% i pd B dRE bt B Renc et pell.
core, or has a pol ybutadi ene-based 5 el astoner core
and ol ynet hacr.yl at e- based or pol ystyrene: based .
ohe! Thd pretess preorids fo.ie GMaRtRp i 8150 FEATRTRY A sy o
characterised in that uses: (a) between 0.1 and 99% by

dry weight of at |east one thernoplastic resin, 10 ) )
conpar é8) besweaneO4oand 99%i bjndrnveight of e lpash RS ithermoplastic resin,

1ofornul ation, ()., tWFa‘fWex%?%oﬂﬂ?@%ﬂ%d%ﬁfig?%n\ﬂﬂtﬂm of

at |l east ong mnéeral or C ona conpar ed
t 0 t he (t)dtetveancd.g hind 0% be dri eveighplodat ieastf arermirgtal on carbonated

c) betwe 0 and 20%. and, preferentially. between, 5
S 0% Bl cropgaagn thapial Re@hEotihs tnSrmapashc KR istion,
a W s{ghickwsro aiiok, adl pibtelcadlly Rasdedrs and 209, by dry weight of

rheol ogy nodifier and/or an organic i npact nodifier,
conpar ed & dharmal sigbdiser wed/ghta wstabilisere preign asltubgcant and/or a

formul at i 50 ;

1s

br ef er ont o P8 BoRKRRJoD ) SegAl ot R6kifer, compared to the ot
con‘ot pol %A??m'ghtcxﬁlﬁm'them las{icﬁu:myhﬁeg, one ﬂ hyl enif t
unsat ug ati on r n ichis gra at .l eas .
one. pol QR BRI Lo renelyTadlidiy €F 85 3% Y doy weighe
dry wei ghif aQdonthl prdyrfbr dhsiStiighsaleast onk leth§leniciiBaturation monomer
Appl i cant indi qg%es that the skilled man in the art

may add, PdorHEchsorated atdeashern privalieylenccosidn, Bietiqnm compared to
20 ot her addhd kN&eei M%‘?nﬂﬁerﬁ%@%%nﬁé@gﬁé?i ng aids,

| ubricants oOr rheology nodifying additives, wthout
this being an exhaustive list. 25 The process

accofi 1 nvemnt LS8l S acteris in
cocons Al IEGAAHY 8 401 e SRR S0 o e
of fageording t¢ fhe:invention, other additives such as notably processing aids, lubricants
or rheology modifying additives, without this being an exhaustive list.
25
The process according to the invention is also characterised in that the comb

polymers contain at least one monomer of formula (I):
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15 R R R"LRL q (I) where: 5- mand p
represent a nunber of al kylene oxide units of |ess
than or equal to 150, n represents a nunber of

et hyl ene oxide units of less than or equal to 150, q
represents an integer at |east equal to 1 and such
that 5 < (mn+p)g < 10 150, - RI represents hydrogen
or the nethyl or ethyl radical, - R2 represents
hydrogen or the nethyl or ethyl r&@ical, R represents
a radical containing an unsaturated polynerisable
function, preferefitially belonging_ to the group of
vinylics, or to th i ¢, methacrylic,
mal ei c, itaconicp R esters, or
to the group of un ich as, for
exanpl e, acryl uret ne, a-a

di met hyl -i sopropenyl - benzyl uret hane, allyl urethane,

or to the group of —allylic or vinylic étfers, whether
or not substituted, or again to the group.of
ethylenically unsaturated amd or 20 imdes, - R

represents hydrogen or a hydrocarbonat ed radica
haviymhgret to 40 carbon atons, or an ionic or ionisable
groupi ng such as a phosphate, a phosphonate, a

sul phate, a sul phonate, a carboxylic, or indeed a

primary, . sgg FebrdbntlaS{UnliRE YT ARYIBS 0xdde eniBLANES BRor equal
amoni um or 1 ndeed their 25 m xtures. The process

according té& ¥ invention is also characterised in

that the -COHbrepn%é’éan“? WimBA"S¢ &f\ylgr(ef oxife units of less than or equal to
150,

- g represents an integer at least equal to | and such that § < (m+nip)q <
150,

- Ry represents hydrogen or the methyl or ethyl radical,

- Ry represents hydrogen or the methyl or ethyl radical,

- R represents a radical containing an unsaturated polymerisable function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a' dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,

- R’ represents hydrogen or a hydrocarbonated radical having 1 to 40
carbon atoms, or an ionic or ionisable grouping such as a phosphate, a
phosphonate, a sulphate, a sulphonate, a carboxylic, or indeed a primary,
secondary or tertiary amine, or a quaternary ammonium, or indeed their

mixtures.

The process according to the invention is also characterised in that the comb

polymers consist of:



a) at |east one anionic nmonomer with a carboxylic or

di car boxylic or phosphoric or phosphonic or sul phonic
function, or their mxtures, b) at |east one non-ionic
nmononer, where the non-ionic nononer consists of at 5

| east one nmononer of formula (1): RR R RR " @
(1) 10 where: mand p represent aénunber of al kyl ene
oxi de units of less than or equal to 150, - n

represents a nunber of ethylene oxide units .of Ie :
t hana)orat ksgstainetagionicsmononser with 3 e8peYRL digar °ﬁ¥‘é°g§'fphé’ts"h°“°

and.pr O Eposmhehif pf ApIHETUA R, Rl BB <) 0"k

represents hydrogen or the nmethyl or ethyl radical,

R2 represents hydrogen or the methyl or. Wat=1] t
R rebr é‘&iﬁ‘??tso“é? s P%ﬁ@?ﬂ?ﬂte&i whetg, nnoﬁnﬂxg%%%%r%og}%g cbiists of 2
pol ynenisedletnbrbsdrio® ormulQIpr ef erential |y bel ongi ng

to the group of vinylics, or to the group of acrylic,

met hacrylic, maleic, itaconic, crotonic, vinylphthalic
esters, or to the group‘'of unsaturated urethanes such

as, for exanple, acrypurethane, methacrytyurethane,

a-a' di met hyl -i sopropeny benzyl ur et hahge,

al lylurethane, or t el gro of qaH y} i . vinylic
' . ain to the
uns at ed ,ani de r imdes,

et hers, whether or

group of ethyl eni cal

- R represents hydrogen or a hydrocarbonated radica
having | to 40 carb atons, or an ionic I oni sabl e
groupi ng such as a phosphate, a 17 phosphonate, a

sul phate, a sul phonate, a carboxylic, or indeed a
primary, secondary or tertiary &rne, or a quaternary
amoni um or indeed their

where:

- m and p represent a number of alkylene oxide units of less than or equal
to 150, _

- n represents a number of ethylene oxide units of less than or equal to
150,

- q represents an integer at least equal to 1 and such that 5 < (m+ntp)q <
150, and preferentially such that 15 < (m+n+p)q < 120

- R, represents hydrogen or the methyl or ethyl radical,

- Rj represents hydrogen or the methyl or ethyl radical,

- R represents a radical containing an unsaturated polymerisable function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a’ dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,

- R’ represents hydrogen or a hydrocarbonated radical having 1 to 40

carbon atoms, or an ionic or ionisable grouping such as a phosphate, a
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m xtures, and preferentially represents a

hydr ocar bonat ed radi cal having 1 to 12 carbon atons,

and very preferentially a hydrocarbonated radical 5
having 1 to 4 carbon atons. or a m xture of several
nmononmers of formula (1), c) possihply at | east one

nmononer of the acrylam de or nethacryl am de type, or

their derivates such as N-[3-(dinethylam no) propyl ]

acryl am de ghbsgiohae, alﬁu;ﬂdtmtsﬁiphmmmm):arboqpyal q;r indeed a primary,

met hacryl am de and their m xtures, al t
| east one rEPANGARYERT tﬁ'éﬂam“ﬁtﬂ\'&n‘ﬁ’ta eﬂ%y]gg@opwgl aqr mc}eed their

acryl ates dAtS at ﬂfc%omtéfaﬂlcal having
such as N qélng ﬁgetﬁé am noilyg{iﬁe;/s n@?hacrél ate, |
N-[ 2- (di rretlh;ol Encato)n @otuy) dndacryypral eeentmﬁle a\hy Sﬂlci“b%“ated radica

such as cet,at | pyrrolidone, styrene,
al phanet hyﬁga?gﬂg 4&?‘?@3 Pﬁtqr\){ 15 derivates, or at | east
one catdr@Qhhixti®BOREraPinofidiaére bN@AKulaTPNi um such as

[ 2- (et hacryl oyl oxy) ethyl] trinmethyl ammoni um
chloride or sulphate, [2- (acryl oyl oxy) ethyl]

t A Er? %SIW rié&é{rbx?@ lq%{'\b & O thﬁ ‘dlr'ﬁrh?rh@e or methacrylamide type, or

ammoni um chl ori de
or sul pthar eiendatnsemgﬂ asilN}[S (,dlmaﬂty&amurmh propylbrareranyde or N-[3-

2um|*rgﬂ?t ﬁirl}%hlégfpmt acr ?lﬁ%{gl?%l?c@ Ia]i%é%ﬁ%lrg%{} s, ar again of at

one or gaﬁpféﬁeor@hm@ér @6199léoﬂio|nbﬂnéxt euchioso niey allqﬂ acrylates or
m xture of several of these npnoners, %\}n 0ssi bl y vl
| east dnethassylatear theaynsatprated eatgist Suchoase Iflr ylatnmo) ethyl]

3 L G ) A, bt s
accor divimylt cacethte |mglpyrroh1duns, aitwene halphemethylstyerien and  their

that th o
one. aniBHYES It Ak BOHS FETIP B A Ry GridHitm such as
wth a [Zqﬂleﬂﬁﬂ@w@@)%thﬁ] hiahjioammbaien chiofite aasdphate, [2-

the ethylenic unsaturation nononmers and w

TonocaHBEXIVINSYY ERKA Foneio Y AmaRmars £ lorae of Suiheall Gesiamido
aci d, es@gf{ Frll'n?cﬁﬁlﬂn Qﬁlﬁh@é&ﬁ{u?plﬁféc am%hfl 'ﬂ?all?f arhMonium

4 non elc Itaconl ¢ acids, or hei r

m xt ur ehloride ohowéphafa; ol®- @imhﬂgr)tlmdqbrm'ml]; Wmﬂxylgammomum
et hyl engforiyas art I@Eakef nora%%n at_leas o?q.!onl g%&ﬁdﬁhag%og organosililate

functi on Such’
it aconlrmonomdr,a)ra mixtude ofsevaghafithéshmonnimgry | des of

d) possibly at least one monomer having at least two ethylenic unsaturations

called in the remainder of the Application a crosslinking monomer,

The process according to the invention is also characterised in that the said comb

polymer consists:

a) of at least one anionic monomer with ethylenic unsaturation and with a
monocarboxylic function cheosen from among the ethylenic unsaturation
monomers and with a monocarboxylic function such as acrylic or methacrylic
acid, or again the diacid hemiesters such as the C| to C; monoesters of maleic

or itaconic acids, or their mixtures, or chosen from among the monomers with



carboxylic acids, such as mal ei c anhydride, or chosen
fromanong the nononers wth ethylenic unsaturation
and with a sul phonic function such as 5

acryl am do- net hyl - pr opane- sul phoni ¢ aci d, sodi um

met hal I yl sul phonate, vinyl sul phonic acid and styrene
sul phoni ¢ acid, or again chosen from anong the
mononmers with ethylenlc unsaturatid® and with a
phosphoric function such as vinyl phosphoric acid,

Slt I;%:/Imene tﬁp{%’;ﬁfclyp%a n ﬁ)(rg yﬁfaevé&h cﬁg;llra%oﬁ(ghg rf@lpéﬁloﬁnﬁlch as crotonic,

acryl at ejsBHRERIAt @nndPhiep Yhednte, Ldalgicy 664, ac ra)ghxat ¢he anhydrides of
phosphat e and their et hoxyl at es, ain chosen _from

anong  t PEbelieeGids, viveh st ﬁw%uagrxﬁﬁ & QOF Ap%A fRm among the
wth a pﬁ%ﬁ%&%‘u&u{ H&gfehf&%ﬁ{ﬂﬁﬁno@ﬁn&’ Witkla Hﬁ&g—s%ﬂfb%h&m such as

aci d, elr m xt ures

5| east onecrmaﬁﬁdmmeﬂmyt bro@ammﬂp!mmccacett boydiven incethallylsulphonate, vinyl

unsaturation of f
wher : 28HIBhaRIC,ARHd 3 é@eeﬂ@phgnwmﬁfor &gaxgmz\y%gné%m among the

oxi de Unhioﬁox%rs'vﬁﬂﬁeth?@ c%ﬂsa@cﬁh‘ﬁ’dn andQwiltpd Fh&phonc function such as
represents a nunber of ethylene oxide uni | ess

than or w¥ighphesphoriscidy qtleﬁfrr@sslu@@ wathperylatge phegphate, propylene

ana o ot 93 e A T IR A% i oyt

10r eprese ngls'cd‘lyaibryige phosphhieeantehdiy bthOJtylﬁ‘ed;l wt againlichaden from among

R2 repre ents hydrogen or the neth hyl r.adi

19 Rre rsawa‘?laaﬁhz'iﬁnwelaw\gﬁﬁwgaﬁ% B netion such
pol yneri whﬁ ;ﬁuﬁﬁhbhmmd &rtﬁ&?m&ﬁﬂe@'&rmeﬁ%&mm to

the group of vinylics, or to the group of acrylic,

met hacrylic, maleic, |tacon|c crotonic, V|nylphthaI|c

ester %I) &fa IE%t oh@x%o% ur et‘ﬁ{]a H&?%&%reﬁiy‘f&léju %ﬁ of #ithula ():

as, fo exanpl e, acry ane acry ure ane,

15a-a ' dinethyl-isopr openyl benzyl ur et hane,

20

25

hapogp g

¢y

where:

- m and p represent a number of alkylene oxide units of less than or equal
to 150,

- n represents a number of ethylene oxide units of less than or equal to
150,

- g represents an integer af least equal to 1 and such that 5§ < (m+nip)q <
150, and preferentially such that 15 < (m+n+p)q < 120,

- R, represents hydrogen or the methyl or ethyl radical,

- Rz represents hydrogen or the methyl or ethyl radical,
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allylurethane, or to the group of allylic or vinylic
et hers, whether or not substituted, or again to the
group of ethylenically unsaturated anm des or i ndes,
R represents hydrogen or a hydrocarbonated radica
having 1 to 40 10 carbon atons, or an ionic or

i oni sabl e groupi ng such as a phosphate, a
phosphonate, a sul phate, a sul phordte, a carboxylic,
or indeed a primary, secondary or tertiary amne, or

a quat ernary_anmoni um i ndeed the @BQ function,
pr ef er ent raIRﬁeﬂ*’%sﬁP@%ﬂ&galacoﬂ %Sﬁtz}\l?a éﬁ*?"; &a

having | O%Q%réiﬁ%. Ibe@hgﬁ% toathél gi@fpyobwmfybcﬁmrl tal thy group of
a hydrocar bonat ed radi cal

5 havin
atoms, or a seyicumethserybievaalaic, lﬁ%&h@lgeqrgtoalp Y‘BaWBﬁlghc esters, or to
(1), ©) posst:h r%?'“}?a% rlﬁ}%&hragéﬁeuﬁmgmhc}%s tthkeexample, acrylurethane,

acrylam de o type, or their derivates
such as N-[ %nédxh@t?hiﬁéthzam no)a opylq1rrmdwylsamoa@mb1benzvlurethﬂne,

N-[3- 20 (dineth |

t h[el rm xt( u:rgg’ “Téﬂg%g??‘P g}leopy H]‘éfg]typgﬁréxwgﬁq \%IZIF‘& Qrﬁether or tot

sol ubl e mnogﬁf)rsttlﬁ E xaa%atrht% i Qﬂu JF eiyRinRE!lP insaturated amides or
n

nmet hacryl at es ur at ed es ers such as
N-[ 2- (di met hirhided, no) et hyl] net hacryl ate, or

N-[ 2- (di net hél %gé'gft%é?ehy‘%?éﬂ}acr g{h%aar{)&ﬁdtéﬂ f@ﬂkda?fﬁavmg { to 40

such as vin yrr yrene

al phanet hyl Sééfb&ﬂ@toﬁx@dozt fiLionic2ér 1dmsab1agmpmgrsuah a$ egbosphate, a
one cati oni c nononer quat erq ﬁ Yy anmoni.um

[ 2- (et hacr yplagspwse, & £ hote. THRSORGIF. A R or ifted & primary,
chioride Sor % Sﬁ ehtéiry GAfleY bPF |q9&f¥ﬂ1a§'tdﬂf{rhbmum, ot indeed their

trimethyl anmmoni or| e or su

[3-(acryl am dm)turep,rampmrefetenha‘rb&t rhynesqlmmhydyma@lmn@teﬂd@hcal having
| phat th
ng ; Ea{)ea e, ??Tg? 5%?9 a (Wiwd%?d g?%;%%tla%a?% Scafonated radical

ammoni um 30 Bé\}lﬁg[dj%@;{rb&uétpﬂﬁate or again at | east
one organof| uorate nmononer, deef at | east one

or ganosi 9§ 4 BEUIeHf sevsra "}ﬂn@f“@ oAk hosen from.

anong the nolecules of fornulae (Ila) or (IIb) 20

with formula (Ila) R RSRoRLL RIJ OS OS 12
Nn P X) possiblypat least one monomer of the acrylamide or methaCryIamtde type, or

their derivates such as N-[3-(dimethylamino) propyl] acrylamide or N-[3-
(dimethylamino) propyl] methacrylamide, and their mixtures, or again of at
least one non-water soluble monomer such as the alkyl acrylates or
methacrylates, the unsaturated esters such as N-[2-(dimethylamino) ethyl]
methacrylate, or N-[2-(dimethylamino) ethyl] acrylate, the vinylics such as
vinyl acetate, vinylpyrrolidone, styrene, alphamethylstyrene and their
derivates, or at least one cationic monomer or quaternary ammonium such as
[2-(methacryloyloxy) ethyl] trimethyl ammonium chloride or sulphate, [2-
(acryloyloxy) ethyl] trimethyl ammonium chloride or sulphate, [3-(acrylamido)
propyl] trimethyl ammonium chloride or sulphate, dimethyl diallyl ammonium
chloride or sulphate, [3-(methacrylamido) propyl] trimethyl ammonium
chloride or sulphate, or again at least one organofluorate monomer, or indeed
at least one organosililate monomer, preferentially chosen from among the

molecules of formulae (Ila) or (ITb):



R7 r RO g 0.2 where: - M, pi, n2 and p2 represent a
nunber of al kyl ene oxide units of less than 5 or

equal to 150, - ni and n2 represent a nunber of

et hyl ene oxide units of |less than or equal to 150, -
gi and g2 represent a whole nunber at |east equal to 1
and such that 0:S (m+ni+pl)gi 5 350 and 0:5
(m2+n2+p2)g2 5 150, 10 - r represents a nunber such
that 1 <_ r:5 200, - R3 represents a radica

cont ai ni RathaBrmus glid)r at ed pol ynmeri sabl e functi on,
preferentially belonging to the group of vinylics, or
td"the group of acrylic] nethacryli | ei c,

i tlacofr#tc, crotonic, Vinylp ha'(Res ergi®or to the

K| gup OB satﬂg&%\gi hants syéh xa ) _Ri
agmyT ur ’%re,/ t Br-ddhShe a

di|fet hyH insopr opehy| - bemiy| Air et i{}e, et harles PP
orf to the group of allyliclof lic ethers, whether

or—not substituted, or —again to the—group of — a2
ethylenically unsaturated am des br imdes, - R4, R5,

Ri o and Eg%t]?ré:epresent hydrogen or the nethyl or ethyl

radi cal , - R6, R, Rs and R9 represent |inear or

(411

branched al kyh,, py, ngarant p; espraabitydl raimber oPalkflend alide/bnits of less than
gr oupi ngs, havi nL%él tg 20 carbon atons, or their

m xtures, - Ri¥ % ©¥ents a hydrocar bonat ed radi cal

having 1 to 40afPhrepredin® Fhumberdf3ikicke kide Ui ¢¥ (8@ Shan or equal
whi ch may be present, which then represent a

hydr ocar bonat@#5%adi cal having 1 to 4 carbon atons, 25

with formula (i - - 3 ; <
represents a ‘15 é%ﬁf’%zalfgp%egn tgiyﬁ}o%%%ﬁeﬂ ﬁisllaﬁl é&‘?g{iagéo 1 i such that 0 <
pol yneri sabl émfitmephars 150mne et @mtnaiphv, K45@dngi ng to

the group of vinylics, or to the grou f
10 g P r repréesents a number such tqmt PSrs%OB,

15

ag

25

~ Ry represents a radical containing an unsaturated polymerisable function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a' dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,

- R4, Rs, Rio and Ry represent hydrogen or the methyl or ethyl radical,

- Rg, Ry, Ry and Ry represent linear or branched alkyl or aryl, or alkylary!
or arylalkyl groupings, haviné | to 20 carbon atoms, or their mixtures,

- Ryarepresents a hydrocarbonated radical having 1 to 40 carbon atoms,

- A and B are groupings which may be present, which then represent a

hydrocarbonated radical having 1 to 4 carbon atoms,
with formula (Ilb)

R~ A - Si{OB);



acrylic, nethacrylic, maleic, itaconic, crotonic,

vinyl phthalic esters, or to 5 the group of unsaturated
uret hanes such as, for exanple, acrylurethane,

nmet hacryl uret hane, a-a

di met hyl -i sopropenyl - benzyl ur et hane, allyl urethane,

or to the group of allylic or vinyl4k ethers, whether
or not substituted, or again to the group of
ethylenicaka%_unsaturated amdes or imdes, 10 - Ais
a groupi nY'#hHi ch may be present, which then represents

a hydrocarbopatmeseniti adical@ytang al Gnsdne@ed polymeasmble function,
- B represents a hydrocarbonated radical _having 1 to 4

carbon at ons, prefsrentiniy belonging tef the esreyrapf ginylipesy to the group of
monomers, 15 é@ryl?cnﬁneﬁ'n%lylial IX%]@i'i: EfA5E, Q06nk! ﬁﬂ?l&)hﬂﬁi(ﬂ&tem, or to
nonomer chosen,’ i h a Non-restrictive ' nanner, from the

$roup const i tthe geoupyofainsythmne wemamds sdtinet, farcexyainples acrylurethane,

trinmethyl ol propanetriacrylate, allyl acrylate, th

al 1yl mal eat BEAGYIANAN. bi <t-Kor y| %WF@Q-1SOPIOPeﬂyﬁbeﬂZY‘“fethanev
met hyl ene- bi s ] ge. t ot t t
triallylcyan ua;@?dég@&ﬁ Igpg fﬂ)@/ Igr%@h%f%g!&%%tgﬁﬁﬁg%@?@g?ﬁ »Uﬁether‘ or e
pol yol s such substifGtedeort ageimytbihé gobp of ethigleniohl]y susetuoated amides or

or others, or, chosen from anong the nol ecul es of
formula (111)'™%% Rs RRORL RbRs RI3- 1 Op

16 - O Si -~ 13 ARk7aegRd8ngd whithymdy W@ prekdnlt| Wwhidh W@r fspresents a
22 M3, p3, m4 and p4 represent  a nunger of al kyl ene
oxi de units dydresadopsisdradial kaying 1 o cason at@nsind na

represent a g F@tf:gésiﬁsl% 2 Bl %L & 06t HficH Bhabing 9fto U SRDon atoms,

t han or equal
or the mixture of several of these monomers,

15 d) and possibly at least one crosslinking monomer chosen, in a non-restrictive
manner, from the group constituted by ethylene glycol dimethacrylate,
trimethylolpropanetriacrylate, allyl acrylate, the allyl maleates, methylene-bis-
acrylamide, = methylene-bis-methacrylamide, tetrallyloxyethane, the
triallylcyanurates, the allyl ethers obtained from polyols such as

20 pentaerythritol, sorbitol, sucrose or others, or chosen from among the
molecules of formula (I11):

R4 R;s

- B
3 gl e g R

p.
Riz | Rio

(1t
25

where:
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5 - g3 and g4 represent a whol e nunber at |east equa
to |l and such that 0 < (nB+n3+p3)q3 5150 and 0!5
(mMi+n4+P4) g4 5150, r' represents a nunber such that 1

< _r' <_ 200, R13 represents a radical containing an

unsat urated polynerisable function, preferentially

bel onging to the group of vinylics, or to the 10

group of acrylic, nethacrylic, maleic, itaconic,

crotonic, vinylphthalic esters, or to the group of

unsat urat ed {4 ¢f HANRR 5 Yeftefit o hanber vathllene oxide units of less than
acryl uret hane, net hacryl uret hane, a-a |

di net hyl - i sopreapdig130.benzyl ur et hane, al | yl ur et hane,

or to the gro f i Loy Fuhits ofVREd thex or equal
or ot subsi Pt arePlkl ek et :
et hyl eni cal Itg 1545 unsaturated am des or imdes, Rl4,

s, R20 and F2t repr %?%ngﬁ%gfgﬁ%%%agﬁea‘sg BPWnduch that 0 <

et hyl radi cdisan Fepresent |1 near

or branched @l,kyl+p9iy; 2N 90 andd¥ < (Rl @ii< 130, ar yl al kyl
gr oupi ngs, having to 20 carbon atons, or their

m xtur es, - 207 represgatd a Buaber syelothet hgs’ WREh may be
present, whigh H})?%exit?pﬁe by aconﬂmﬁcﬁj%r RARAERd polf)merisable

radi cal having carbon atons, the mxture o

several of tfasnrpaefeentally Thdonping as theagoop difngnyliss, or to the
the invention is also_characterised .n.that th(% sai &Ilﬁ iohthalic
comb 25 pol §FRM of gFkyic: wethagrylic, Juglgicy facRnicy rotonfy, Vinylp

bet ween 2% agehroto ARl oAb o fRatsithkddabrethamst stelens,5tdr example,
and 90% of at |l east one anionic nonomer with

et hyl eni ¢ uresstlurcthenen arethasriwrethans no G ox ydimethyl-isopropenyt-

L

acrylic or nehdkeryl inot achstitutal, @gagain tthethe dgraep tbf ethylenically
hem esters such as the Cl to.C4 nonoesters of maleic

or itaconic Weptywated apidesnrimides. t yres  or chosen from

among t he. mMoRQne(; SR MahdRGLEMERN BydrdfRaat tHedhdtRYl oR8thy] radical,
with a di carbox¥‘\ I ¢ function such as crotonic,

i socr ot oni ¢, R@3RixiRumaanid Rioj episennt dinesraprepraachedi gkylopr aryl, or
again the a j r I Cr.Ael .
relei ¢ anhyggr"%gge’{ypgf axS/Laé A ré)aﬁf%ﬁ'%s hf¥ile?P 1o 26 %ﬁﬁoﬂ%&oms, or their

anond t he nononer
wi th et hyl emnixturemsat urati on and with a sul phonic
functi on §ucllg and B &t ér%u%iggs_ &Eltcﬂyrhéy be present, which then represent a
hydrocarbonated radical having { to 4 carbon atoms,

or the mixture of several of these monomers,

The process according to the invention is also characterised in that the said comb

polymer consists, expressed by weight:

a) between 2% and 95%, and more particularly between 5% and 90%, of at least
one anionic monomer with ethylenic unsaturation and with a monocarboxylic
function chosen from among the ethylenic unsaturation monomers and with a
monocarboxylic function such as acrylic or methacrylic acid, or again the
diacid hemiesters such as the C, to C4 monoesters of maleic or itaconic acids,
or their mixtures, or chosen from among the monomers with ethylenic

unsaturation and with a dicarboxylic function such as crotonic, isocrotonic,



10

15

20

25

pr opane-sul phoni ¢ acid, sodi um net hal | yl sul phonat e,

vi nyl sul phonic acid and 5 styrene sul phonic acid, or

agai n chosen from anong the nononers with ethylenic

unsaturation and with a phosphoric function such as

vinyl phosphoric acid, ethylene ghycol nethacrylate

phosphat e, propyl ene glycol nethaCrylate phosphate,

ethyl ene glycol acrylate phosphate, propylene glycol

acr 1 at gl RAB . ARkleloNRId, of i hebndrites elbmirboxylic acids,
r

chosen om anong e nononers 10 with ethylenic 1 ethvlenic
unsat ur abéhoas msldicwinhydralepbrodipsearfram pmpeg thsmeneRErs¥ith ethylen

vinyl phosphoni c gcid, or eir mixt. {aknido-methyl-
mi xt ureé‘,“%‘?"%%‘hﬁé‘ nwﬁhaﬁds'&}%mca%@ﬁ es?r%l? ga{s hét5la 1.0 . 7
par ti culydayie BRLNGAS 2Ed0 RARNPAKhaNIsEiphonat] vinghailphonic acid and
nmononmer W'th non-ionic ethylenic unsaturation

f )
f or mul a styrgne Riphqriq agidRor “againg gropen m,agl_ong_tgﬁq:gwnbers with
fepr esel i i Id6c @itictidn Qich!ag ¥yl phosphoric
t han or eghﬁ'zeéﬁlglr‘%)sg{uiag%?%&#n?g rhg élntﬁg acﬁunbgr of
et hyl enacidyiethglensi glgcobincttesyldtt phosphateqerapbyleee ghygolymgthacrylate

T T T

that 1556 ¢RERH%hsir t8RxylRes, Gdgainediosenfromagrongothe monomers
the nmethyl "or ethyl radical, R2 represent,segédro

( & gen .
or the matthgthylenicounspturgtioni and withsa phesphagje JUgeioa spch as vinyl

radi cal ntai ni ! t 4 sabl e
functi oW?ISSP&PE#&earggh?ﬁgFlFéﬁ%tgfcg’n(g?%g% tEé group of

vinylics, or to the group of acrylic, nethacrylic,

mal ei i taconic, toni c, vinylphthali.c r b
To “t b bshes e Rubans yeiues s PheRARaE Pefisft 38 e J0% of a leas
exanpl e,ongedofbtieEiriA RBn-icific etifikhio ahydniritdn e fermaa €):
di met hyl -i sopr openyl - benzyl uret hane, all yl uret hane,

or to the group of allylic or vinylic ethers, whether
or not substituted,ror again to the grou]p of
et hyl eni cal | y unsat ur atRed am des or

)

where:

- m and p represent a number of alkylene oxide units of less than or equal
to 150,

- n represents a number of ethylene oxide units of less than or equal to
150,

- q fepresents a whole number at least equal to 1 and such that 5§ <
(m+n+p)q < 150, and preferentially such that 15 < (m+n+p)q < 120,

- R represents hydrogen or the methyl or ethyl radical,

- R; represents hydrogen or the methy! or ethyl radical,

- R represents a radical containing an unsaturated polymerisable function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to

the group of unsaturated urethanes such as, for example, acrylurethane,



imdes, 5 - R represents hydrogen or a

hydr ocar bonat ed radi cal having | to 40 carbon atons,
or an ionic or ionisable grouping such as a phosphat e,
a phosphonate, a sul phate, a sul phonate, a
carboxylic, or indeed a primary, secondary or
tertiary am ne, or a quaternary ammoni um or indeed
their mxtures, and preferentiall34represents a
hydr ocar bonat ed radi cal having 10 1 to 12 carbon
atons, and very preferentially a hygro ar bonat ed
radi cal  havmetagryfusethangar bof~ %t onsdiMGHYLISRPIOPERL
several nono f 2% Whéther or not
so% of at 1 olgptrgfians, M AR oy pfALRY o SREEIE, aRethcr

met hacryl ani gbstipsl, opagathei the genip\dtethylepicsily apsaturated amides or
N-[ 3- (di mret hyl gmi no) propyl] acrylam de or
N—[3-(dinEth9Pgﬁ$no) propyl] methacrylam de, and their

bslilzylurethane,

gl xtures, or Rag‘@;%r@scﬁfs BdrbRASSr QW:?dﬂ&@&l’bMﬁ&ﬁr redfalbéing 1 to 40
S a
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nonomer such a he al Kyl ~acryl ates or nethacryl at ef‘,
the unsat ur atasbore gtogss o% e lonissomiopizatde grouping such as a phosphate, a

(di met hyl am n t hyl acr . . . )
N- [ 2- (di et h&}?%?nﬁ?{&?ev %tsﬁl;%f‘?e’aacér{‘wgﬁ%‘?’% Prhosylic; of indeed a primary
such as Vi nykecafddr@be tertidrn wnine; ook iqdateraarysanymeniem, or indeed their
al phanet hyi styrene and their, derivates, L or at, |east .. )

one cati oni cMYgHGHeAgrefekpis! rﬁ#w%mfw@%ﬁaé@wal having

[ 2- (et hacr yk Q? h9%¥dhol talbts] akd LR (pRatbrent®d M hyddcarbonated radical
chloride or sul phate, [2-(acryloyloxy) ethyl]

trimet hyl anhavingibte4cabéroatonte or sul phat e,

[ 3-(acryl am do) propyl] trinmethyl amoni um chl ori de,
di met hyl diallyl anmoni um chl oride or sul phate,

[ 3- (met hexcd wiatamcad evers ponbmedsraf fRiruld (Danmoni um
chloride or sul phate, or again one organofl uorate
nononer, or indeed one organosililate nononer,

pr ef ergnbdidvetsy ®POSAN 5HHOBY ANRAG bkt mBRbfer | Sthel acrylamide or
formulae (Il1a) or (IlIb): 30 with fornmula (l1a) 25 R

RS | R Si metyagryRmide typerg theinderivatesgugh s ]ﬂ-[g-(dlmethylamigo) propyl]
acrylamide or N-[3-(dimethylamino) propyl] methacrylamide, and their
mixtures, or again of at least one non-water soluble monomer such as the alky!
acrylates or methacrylates, the unsaturated esters such as N-[2-
(dimethylamino) ethyl] methacrylate, or N-{2-(dimethylamino) ethyl] acrylate,
the vinylics such as vinyl acetate, vinylpyrrolidone, styrene,
alphamethylstyrene and their derivates, or at least one cationic monomer or
quaternary ammonium such as [2-(methacryloyloxy) ethyl] trimethyl
ammonium chloride or sulphate, [2-(acryloyloxy) ethyl} trimethyl ammonium
chloride or sulphate, [3-(acrylamid0) propyl] trimethyl ammonium chloride,
dimethyl diallyl ammonium chloride or sulphate, [3-(methacrylamido) propyl]
trimethyl ammonium chloride or sulphate, or again one organofluorate
monomer, or indeed one organosililate monotner, preferentially chosen from

among the molecules of formulae (I1a) or (TIb):

with formula (11a)



R3, S/ OQR7 rROt g2 5 where: m, pi, n2 and
p2 represent a nunber of al kyl ene oxide units of |ess
than or equal to 150, 10 - n, and n2 represent a
nunber of ethylene oxide units of |ess than or equa

to 150, g, and g2 represent a whol e nunber at | east
equal to 1 and such that 0 5 (m2%, +p,)qt 5 150 and O
5 (n2+n2+p2)g2 < 150, - r represents a nunber such
that 1 5 r:5 200, 15 - R3 represents a radica
cont ai ni ng an unsaturated polynerisable function,

10

15

20

25

preferentially belonging to the group of vinylics, or

to the group of acrylic, nethacrylic, naleic,

itaconic, crotonic, vinylphthalic esters, or to the _
greup of unsaturated ureyhanes such §s, for exanple, R

aclyl gyet hane, et facryljuret h ata IRio i

di fret Hyl = | ILb y|§16et g}ﬁe |y icur et gapre _Ri2
B3+ d;p QL OV SIIB etgfwﬁe r §
or | [not tituted, orddgaiin to thelgrou P}
et pyl enically unsaturate 7d r%& i mdes, - R4, R5,

R1Q. and R' represent hydfqgen or the*methyl or ethyl -
radical, - R6i R7, Rg and RO represent linear or

branched al kyl or aryl, or alkylaryl 25 or aryl al kyl

groupi ngs, having 1 to 20 carbon atons, or their

m xtures, - R12 represents a hydrocarbonated radi cal

having 1 to 40 carbon atons, A and B are groupi ngs

whi ch meshebe present,
hydr ocar bonat ed r adi cal
with formula (Ilb) R- A -

whi ch then represent a

having | to 4 carbon atons, 26

Si (0B)3 5 where: ) _
my, p1, Mz and p; represent a number of alkylene oxide units of less than

or equal to 150,

n, and n; represent a number of ethylene oxide units of less than or equal
to 150,

q: and q; represent a whole number at least equal to 1 and such that 0 <
(my+np)q < 150 and 0 < (matnz+pr)ge < 150,

r represents a number such that 1 <r <200,

R; represents a radical containing an unsaturated polymerisable function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, ot fo
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a' dimethyl-isopropenyl-benzyl urethane,
allylurethane, or to the group, of allylic or vinylic ethers, whether or not
suiastituted, or again to the group of ethylenically unsaturated amides or
imides,

Ra, Rs, Rio and Ry represent hydrogen or the methyl or ethyl radical,

R¢, Ry, Rg and Ry represent linear or branched alkyl or aryl, or alkylaryl
or arylalkyl groupings, having 1 to 20 carbon atoms, or their mixtures,
R12 represents & hydrocarbonated radical having 1 to 40 carbon atoms,

A and B are groupings which may be present, which then represent a

hydrocarbonated radical having 1 to 4 carbon atoms,
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R represents a radical containing an unsaturated

pol yneri sabl e function, preferentially belonging to
the group of vinylics, or to the group of acrylic,

met hacrylic, maleic, itaconic, crotonic, vinylphthalic
esters, or to 10 the group of unsaturated ur et hanes
such as, for exanple, acrylurethah®,

nethacrylurethane, a-a |

di met hyl -i sopropenyl - benzyl ur et hane, allyl urethane,

or to the group of allylic or vinylic ethers, whether
or not “aﬂqﬁ ]gg or again to the group of

et hyl enicall'y unsaturated amdes or imdes, 15 - Ais
a groupi ng which may be present, which then represents
a hydrocarbonated radi cal havifgs|@®),4 carbon atons,
- B represents a hydrocarbonat ed rad|cal having 1 to 4
carbon atonms, or the mxture of several of these
nononers, 20 d) between 0% and 3% of at | east one
crossliﬁﬂﬁﬁg nonomer chosen, in a non- restrictive

manner, fro rﬁf FdpFestHiOY Qadié’dl‘ %bzhthllﬂlrrgchnb.)hsﬁhfatddmmbip function,
a

dlrrethacr I tri nmet hyl ol propanetri ac
acryl at e, yt rpeefan‘eht}r}llm’gtléw@g 40 ¢ p he group of ytnff‘hcs, or to L Yhe group of

et hyl ene- bi s- ;9 taconic, crotonic, vmylphthahc esters, or to
nmet hyl ene- bi % t%’gtg fic,m ecm’tleat:r al'l yl oxyet hane

triallyl cyanhe gics, oftdneatta‘aiesilurethm sutthbftsa qré'eramptfnﬁcryluretha“e,

pol yol s such as 25 pent aerythrrtol ] "
or others, drethasdursthangm a5y t hd bl %ﬁﬁrg%&gfﬁéﬁ?luret ane,

f I 11 heth t
Siilieevie b o et

nB, pa m4 aauHstpdted apragsiaro the groupef etbyleatcily té??étuﬁ%t‘l"‘ﬁ@md% o
units of less.than or equal to 150, 5 - n3 and n4
repr esent a MifSer of et hyl ene oxide units of |ess
than or equak is a grouping which may be present, which then represents a

hydrocarbonated radical having 1 to 4 carbon atoms,
- B represents a hydrocarbonated radical having 1 to 4 carbon atoms,

or the mixture of several of these monomers,

d) between 0% and 3% of at least one crosslinking monomer chosen, in a non-
restrictive manner, from the group constituted by ethylene glycol
dimethacrylate, trimethylolpropanetriacrylate, allyl acrylate, the allyl maleates,
methylene-bis-acrylamide, methylene-bis-methacrylamide, tetrallyloxyethane,
the triallylcyanurates, the allyl ethers obtained from polyols such as

pentaerythritol, sorbitol, sucrose or others, or chosen from among the

molecules of formula (1I):

R R R
14 15 s T Ris 20
Ry3d 10|
O oD ?1—0 ?l— E
! "1 [Ri7 ,.,R|9

(11T}
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to 150, g3 and g4 represent a whol e nunber at | east
equal to I and such that 0 :5 (nB+n3+P3)g3 < 150 and
O < (m+n4+P4)g4 5 150, - r' represents a nunber such
that 1 <_r' 5 200, 10 - R13 represents a radica
cont ai ni ng an unsat ur at ed ponnerEgable function,
preferentially belonging to the group of vinylics, or
to the group of acrylic, nethacrylic, naleic,
itaconic, crotonic, vinylphthalic esters, or to the
group of unsaturated urethanes such as, for exanple,
acryl ur evlkeaere, met hacryl uret hane, a-a'

di met hyl -i sopropenyl 15 benz JHE LRRDSE Tess than
or to the gr hp?ho‘?"‘QTdIR?IrFQfesgﬁ%‘%@(@?gltkﬁ%bg? whet her

or not substdrteqt]ﬁql@lsx}, again to the group of

ethylenically unsaturated am des or imdes, . .Rl

R20 and R21 TR ds ERrespR bRt @ethﬂ@er%{‘ﬁw“‘%r"#@?%?“ or equal
radi cal , : 7, Rg and Rig represent |inear or

branched al kyl"“or aryl, or 20 alkylaryl or arylalkyl
groupi ngs; h@windgy tefrese@0n wholb onmbenatdéasoequehts; k and such that 0 <

m xtures, D and E are upj ich e present,
whi ch then r ?’B%Té’%ﬂ” éqgﬁﬁ'ﬁ@%ZWEwdH§94%n%ryla ?cal having
| to 4 catbom rehr@eHits a@umbbesudh ¥ialil € rok 28@ver al  of
t hese nononers, 25 where the total proportions egf

! the
consti t uent ska) remgsents) a afidical qogtainig| an 6’“&9(5'6'% -I-Hgll;rmensable
pol yIer USedyaaaal dibrehatlyGelbdliBItd O bbupifayiifittsPer to the
known processes of ¥ radlcal cop risation in = _
sol ution, i reraumiof ectylior methaeyke reslgicsitenenicy grotonic, vinylphthalic

suspensi on or, 30 i.n precipitation i LORr |

sol vents, i et 5 RJ8HEDY f°f§‘£15§+‘§?f‘ir&c‘i‘§§§‘?é§n%'@§§% for example,
known transfgtyiaeaahs, GhetRdeliretidngOntd-@f¢l eddifradiyl-fsopropenyl-
pol yneri sati on processes such as the nethod known as

Reversi bl e Awarylusthape.adfsbirathancorr tthegrpen of sllxtiypr vinglic ethers,
met hod kno t . j . ROl bZatd ;
(ATRP) ¢ he e 80 a0 BOBRRedo0g ko 18 ERDAF o Bnytenially
Pol yrer i zat iwnat@idkdd) anodesagamides,ne nmet hod known as

ol yrer ot a7 R Raig PRt WReatl p U n ey or i Fracical
distilled. muy &i$®RPendaRfi @Rpleyent linear or branched alkyl or aryl, or
alkylaryl or arylalkyl groupings, having 1 to 20 carbon atoms, or their
mixtures,
- D and E are groupings which may be present, which then represent'a
hydrocarbonated radical having 1 to 4 carbon atoms,

or the mixture of several of these monomers,
where the total proportions of the constituents a), b), ¢) and d) is equal to 100%.

The polymer used according to the invention is obtained by known processes of
radical copolymerisation in solution, in a direct or reverse emulsion, in suspension or
in precipitation in appropriate solvents, in the presence of catalytic systems and
known transfer agents, or again by controlled radical polymerisation processes such
as the method known as Reversible Addition Fragmentation Transfer (RAFT), the
method known as Atom Transfer Radical Polymerization (ATRP), the method
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5 or totally neutralised by one or nore neutralisation
agents having a nonoval ent neutralising function or a
pol yval ent neutralising function such as, for exanple,
for the nonoval ent function of those chosen fromthe
group constituted by the alkaline cations, in
particul ar sodi um potassium gplunl anmoni um or the
primry, secondary or tertiary i phatic and/ or
cyclic am nes, such as for exanple, i0 stearylam ne,

taE gﬁﬂq 2’? @m@eﬁgdeg ggérrzatusr{ gﬁupﬁﬁpﬁg&iﬂ the methminknown as

netdubhrbxﬁh@mmmtearﬁmeaam nolynsnmionpr opanol ,
nor phol i ne, or again, for the pol yval ent funct i on,
t hose chosen fromthe group constituted by the

al kgid P&w}%@f 6lfla1ﬂéd/ f ®Bhcid oy And pbml:p)ﬁdtstl}:led anay also be partially
nmagnes

cal cium or again zinc, an SQ
t r ioratbtaily meatralmé b3 anear fiose, mg],lttﬂiqsﬁmnn?gfmﬁbarvmglg théfovatent
agay ngim/ a% b?‘ﬂg‘ﬂ 'Ehtgﬁﬁ Vtﬁh@d@ﬁ)sucl’ﬁas; lor example, for

I’]GLP(}1 SWIt neutrallsatlgw ali
r atthe moﬁbﬁl&ﬂtﬁmmaﬂaﬂmosalcbwmy froﬁutlncta’f@fp copgtituted by dhe, glkaline

to another vari .he pol Jved h

pol“y’*ﬁﬁ'l‘% slat pEHOw B SRR ARG B, GBSy the primary
th gﬁl{g&%’ ajlighBiié I addfo abyclio mﬁimtl euch tas,edoregxample,
an sep rate

o several phases acco d %P - and
st aslwacylmmnsty nthei cthenolemingss (LB Hio tIRE! %"E ’F@d fgyo- an
no té%ﬁv%{ngﬁ cl%ﬂ& ?meﬂ?r ﬁne@l?ic?éloﬁﬁéyl’a%ﬁﬁé 288 nx%tﬁgl propanol,

gro const , et hanol
et haopholink mp&rgain fmsd',cer pol pvedént ﬁxmonutttmmcboseac%%n@e group

25 tetrahydrofuran or their, mxtur d
B eI e i BB HEh YA GafiFirndh Blloyls? dmagnesium an
ac CQYGRZort fpafnAnd, A8 Aisb &Y th@&l@[bnﬁﬁs&i@hs ah Ipamicalgr tloeninium, or
i mprovenent -of inpact resistance in thernoplastic

matagaindiyscertain cagemsrafinigher wleidt her variant, the said

pol ynmer may be dried. 29 Another object of the

invention lies in the thernoplastic conpositions

obt Bichagutpylisatidreagenthes sctaedbrraingjisaidon: rates iipfipesnt topach valency

Anof her object of the invention lies in thernoplastic

conpPB%¥i¥ ons containing: 5 (a) at |east one

t her nopl asti c resi n, (b) at |east one mneral or

carbonated fille

According to another variant, the polymer derived from the polymerisation reaction

may also be, before or after the total or partial neutralisation reaction, treated and
separated into several phases, according to static or dynamic processes known to the
skilled man in the art, by one or more polar solvents belonging notably to the group
constituted by water, methanol, ethanol, propanol, isopropanol, the butanols, acetone,

tetrahydrofuran or their mixtures.
One of the phases then corresponds to the copolymer used according to the invention
as an agent allowing the improvement of impact resistance in thermoplastic

materials.

According to another variant, the said polymer may be dried.
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(c) possibly at |east one thermal stabiliser and/or

one UV stabiliser and/or one |ubricant and/or one

rheol ogy nodifier and/ or one organic inpact nodifier,

To (d) at |east one conb polyner, containing at |east

one pol yal kyl ene oxide function grafted on to at | east
one et hyl eni c unsat urated nononer,, The thernopl astic
conmpositions according to the invéntion are al so
characterised in that the thernoplastic resin is X
cho r i | [286c cahigdsitams obfained by
not%@@é%&gggfg %Eﬁlg"r&m%? zlgﬁ{veie(ﬁﬁlﬁggaﬁychl oride

( P\fRprocess aydardieg & thelinpfehtimr. i de (PVDF), or chosen from
anong the styrenic resins, such as notably the

styrene- butadi ene copolynmers with a high styrene rate

( H BRkherbbRrekofRRORVERRMSied in thBgnoplistd confpdsitippecont@sings

of the styrene-acrylonitrile type,

acryl at e- but adi ene-styrene resins, nethylnethacrylate
styre I n fromanong the acrylic

20 reghﬁr?s%&géll?}:ﬁ aeg'nootaszi%:?‘;e/s?ﬁet hyl pol ynet hacryl ate, or
chose(b)fat astame nyndriteor cabbpasédfillares, such as notably

the polyet hyl enes or | ypr.opyl,enes. . or

anmong E)"t) WQSSB%V)?{ i?aﬁbﬂ%%)@’ei\{ﬁ@ i Sr??éfhsg"r B‘@(ﬁfs"é‘% I'l??gs?nabglgsgﬂgndfor one
t he unsatibicaheshdrR ke Bielogy htdifies anddorCohedsgani iaipast modifier,

t erepht hal at e pol yet hyl ene and the terephthal atge

pol yb(Dy deass ongr casio fehymeropeniaiBing #thisagopRruPelyRligriene oxide
resins n&i&ﬁgfif[e&roﬁ% AR orteeth @ni@Q#ééﬁﬁ'&tg@mﬁﬁ&héﬁ’
or a mxture ese resins, and preferentially in
that the thernoplastic resin is chosen fromanong the
hal ated, resins, such as potably . PV g
oo HRRBRPIAEE OTpesion af e R 1 invsifien ave plsg shagpstegised in
pOLthg: tHe Eﬂeiﬂﬁofl&éf@rﬁesint iﬁ rchbsl%lﬁ ftﬁﬁlﬁ Wiiofig Ei%heﬂsgfenswa Bestuss, such as
not ably net hyl pol ynmethacryl ate, or chosep frqm anp )
t héw&&?(sy BX s prstrcbldrinated viny robyshlogde (PURE R wimgideps polyHuoride
un t eS| : N
t orEVEIFR, i RAEY HEn? hmdle 1 Wfeni S e SRS Hotdbly the styrene
po|bubdiepk eropslymarsd withr 3/ highestgreaa trata (HYPS)n bidekt copblymers of the
th tic resiny,i,s PVC. 30 ., The, thernoplast,i .
orSHRRIR Jiae” 8 B i Mprdomihifie BREARDY ARy adienc-styrene
?hlaf:siﬁ, @métb;ﬁﬁheﬂﬂcrytaﬁaﬁtytehe cﬁj)tﬂ?rheds,l o C}ﬁﬁérbﬁ'ﬁﬁlt siflong the acrylic
iller is chosen om ng natural or synthetic

calfe¥im Raf bﬁq&mégf& et &W@Eﬁcwa@ i, choggne from among the
gy RpRldlefines, BNEN Y QXIS the dbiyeth\lehéLorOpolygtbphIkids,UsR chosen from
trihydroxi de, mca, carbon black and a m xture of
t hagwngjthe plycarborsie sesirg, orchosen|fipinuaineng Hsnensaturated polyester
m 4[eS al Gi b [ ] e r
S sud?! &) B CRBUERAAC) bDTIHE Pand T he - tereptihlate
t r ipblybntykends ,or chosen &iom amorigthe polpiitethany resine bt chasen from among
natural, fibres or again m neF@I] Co-Struc ur%s suqh as

1 preferentially in that the

t /e pakypmide tesing Qfa# &nixfurg gf fhese resins, an

thermoplastic resin is chosen from among the halogenated resins, such as notably
PVC, post-chlorinated vinyl polychloride (PVCC), vinylidene polyfluoride (PVDF),
or the acrylic resins, such as notably methyl polymethacrylate, or chosen from
among the polycarbonate resins, or chosen from among the unsaturated polyester
resins, such as notably terephthalate polyethylene and the terephthalate
polybutylenes, and very preferentially in that this thermoplastic resin is PVC.
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titani um di oxi de co-structures. The m neral or
carbonated filler is preferentially a mneral filler
chosen fromanong 10 natural or synthetic cal ci um
carbonate, talc and m xtures of these fillers. The

m neral or carbonated filler is very preferentially a
mneral filler which is a naturalo or synthetic

cal cium carbonate or their mxtures. The m neral or

carbonated filler is extrenely preferentially l haracterised in
m ridhecherfridplastic eghpgsitions accor@w qthe dpveglipn h"étﬂ {0 charac

al car bo Cidteral © thetic
chafis B REAT R caRRAGEE dilP 2B mB"I“S"&g o
C Of’ﬂaﬁ:&lnﬁ c@bonAE Yy dblﬁlgltéso kadiia, fatoy gyyisium tl'an@n‘awgée, satin white or
characterised in_  that t or i c.i npa
C GHENPRD BRI I Ch FHEROP. Sor P A opye e Sl such as
CorgreRidm tcgt%n at® mikfifesC BliGhmN@kitshaeUapidh aiikmes, oranixtures of
the styrene- U A} ene rubbers 20 SBR),

st wab:narn loarbaniite nethghyn@m tritopeyide; p.réagﬁrhthures with synthetic or
I t -
po r{aﬁgﬁ ﬂf{gss gr géﬁﬁrr tifdk 3 Qfﬁl&é@%i sgtr:t?l X ﬂ{}&ﬁ&ﬁrﬁ%ﬂﬁ)‘nhﬁé or talc

¢ 1npact no osen from
anungutnhehomamaﬁstmdﬁw;l ves of the core-shell type or

the_chl ori nat ed pol yol f nes_.and their, n
Ver@eﬂ-p@pllal ghgquaqaqa}ey fﬂ & Ix,%pre ereatiphiy a pigera ntﬁz[fé [cﬁosen ?rogn among
Moqhirflor! sﬁntﬁf\%[bufﬂi Qﬁb A0 #lc ﬁﬁﬁniﬂ%&f taeldifitiemses of

the core-s type of the acrylic, renic,
bUt%‘ witiecal 26 Qa?hmateérfdler fis aeryepwfeeqaﬂa%' proeingyab fillep which is a

manne |nt t th .sai d act of the

cor &rlsy? cé me H?We%rtpgggihh%gsed el ast orer _

C 0 I“Ehc rﬁ)ihefaaSr @rlﬂﬁhtehlﬂladis&lxeemblg?pmfcrehtmnymmemb filerambich is a
pol ynet hacryl at - base pol yst yr ene- base

Thaaigsp) arcambetio galeiamessrhanate PR PRI, it chalk or

ar th&Pwhiadds i nto the 30 thernoplastic conpositions

according to the invention, other additives. The
t her nopl astic conpositions according to the invention

| in- N
oo TR LASHRRAE bR et DA GARGE LR, bl in
t hehatahe agfanic :mctmomﬁamarcadsmofmm amoag alke ingpaghsdditives of the

the ther | ast i rmul t|o between 0.1.a 90%
by <AFGE0 GRe o e, SHGHaF Ry issapt e BrBERAREITS fubbers
f i I(BBR), styref2bitadiSitk- it?reh&e(SBQ ahe WRyOpdlysktatddand their mixtures,
t hernopl astic fornul ation, (c) between 0, and 20% and

pr énd rmﬁﬁere&rmlg/y Hethatdhe oraanie impast modifiey i ehagen figm gmong the

themmal: o) }%'o?ecﬁe LBF-Gel) Ayhd/ 0§tt chibARS 7@559()}9[&31‘1%3 and their

| ubricant and/or a rheology” nodifier an

or gairhues, apdheerymoefefentally nchpdhe drganictimpadt oncalifierd$ ghasen from
among the impact additives of the core-shell type of the acrylic, styrenic, butadienic
type, and in an extremely preferential manner in that the said impact additive of the
core-shell type has a butyl acrylate-based elastomer core, or has a polybutadiene-

based elastomer core and a polymethacrylate-based or polystyrene-based shell.

The Applicant indicates that the skilled man in the art may add, into the

thermoplastic compositions according to the invention, other additives.

The thermoplastic compositions according to the invention are also characterised in
that they contain:
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the thernoplastic formulation, 10 (d) between 0.01 and
5% and preferentially between 0.1 and 3% by dry

wei ght of a conb polyner consisting of at | east one
et hyl eni ¢ unsaturati on nononer on to which is grafted
at | east one pol yal kyl ene oxi de function, conpared to
the dry weight of mneral or carbonated filler. 15
The thernoplastic conmpositions according to the
invention are also characterised in that the conb

pol ymers contain at | east one nononer of fornula

Rl RZa2)BetReen §.1 oad 9906 Whiedry: weight ahat beaﬁfeaa%éléﬁwlgé’)aéﬁc resin,

nunber of al k e i.de .unij of -tfgzm] equal

to 150, cgmﬂarp%lgftgggﬁigﬂ eéghﬁﬁt%‘glgheonp L@?ﬁﬂ?l ene l{t}ggnde

uni t S(bPhetlve&s0.t RADIGY, by Iveight of2 Ichbune-migermbmroashenstsd filler,
an integer at |east equal t and such t hat

0.1 2 5
( men+p) gomparedty the tatal weight e ths thermopiagigdpmepatione
met h , CA 4, . YA
t he " °¥ ﬁéytf”g%dpd é‘% chi?%,r %lg i pé gﬁgr’enéﬂl e%?‘ggezlﬁjtqiﬁaj?%di C a? wight of 2
cont ai nitregmalnstahiliser andived U6 bigbibisar sabioe aflubrisanband/or a rheology

preferentially | ongi ng. to the gr.aup of vi 1CS (e

ot he. Bt 30587 Sriadic FubnBRbE Bt to Ul weight of
i taconi ehe thérfHophke fovmiilipd)t hal i c esters, or to 5 the

group of unsaturated urethanes such as, for e

le, |
acry| @) batwaen0.01 ard Hacngd nieferentialty betwegn .1 and 3%, By dry weight of
di net hyl - _
i met hy cb&ﬁ%}%*é{lﬁﬁ{?@y& 4 Fetaﬁ%“? mthy?e{nLcyﬁdéﬁt%ta\ﬁigﬁ Eréornomer on

or to the gr c or vinylic“ethers,

or not tewbihii$ gtafdd ableastgme potyalkiyltene grisiefundtion, compared to the
et hyl eni,cal l.y, unsat urat ed,ani d or imdes, 10 - R

r epr eseAVsVHEN S JupeTs oré:a"fl?)‘?ﬁ?tg‘gﬁu%bnat ed radi cal

having | to 40 <carbon atons, or an ionic or ionisable

r oupi such as a phgsphate, a o . .
g '%Je al%nnoplastic compgsigofs according to the invention are also characterised in

that the comb polymers contain at least one monomer of formula (I);

-

Plaroapiar

(0

where;

- mand p represent a number of alkylene oxide units of less than or equal
to 150,

- n represents a number of ethylene oxide units of less than or equal to
150,

- q represents an integer at least equal to 1 and such that 5 < (m-+n+p)q <
150,

- Ry represents hydrogen or the methyl or ethyl radical,
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phosphonat e, a sul phate, a sul phonate, a carboxylic,

or indeed a primary, secondary or tertiary am ne, or

a quaternary amonium or indeed their mxtures. 15

The thernoplastic conmpositions according to the

invention are also characterised in that the conb

pol yners consist: (a) of at |east_,gne anionic nonomer

with a carboxylic or dicarboxylic™0r phosphoric 20 or
phosphoric or sul phonic function, or their mxtures,

(b) of at.| ¢3%tpreRftsh9BrogeRbICthE RIRENYEEs ctidlesdicdlhe

non-ioni ¢ nmononer consist’s of at [east one nononer

formula (1) R Rprements Rredical gontgiging|an unsiesated ety m?fﬁa%lﬁcf“"c“‘m’
p represent l. of
Phanor - cquire PR aoBn iy E RS, B8 HpliRsChr 1698 group
et hyl ene oxiag§ligthéthacd¥lid, emdeid, haconix, can{mab wmlpmc esters, or to

- g represents an integer at least e
that 5 <_ (/AhgEYL 0 uns_@ggate neethanes g{%ﬁ fﬂr pg;argﬁlghacryclurethane,
that 15:5 + , 4LEPr es

( é)i/]lila%%)gléti g%ﬁéi o aRgp Ath&hil Mﬁi{ﬁgﬁgﬂo&eu&ﬂﬁrethane

met hyl or et represents en or
t he met hyl alylatedthydnes @divdhd groBp o€ pli:dmearrtwsn)dlcrﬁhhrs; a'l'hether or not

cont 211 19 S MSE U2 POMISE! SO Bl ks o

to the groupmfdes, acrylic, methacrylic, rmlelc
i taconi c, crotonlc Vi n% phthalic esters,

.0 th
group of undatTeprEEEYs by PR BR 2dudFpcatbonited T %4!%1@3@5‘%8 I to 40
acryl uret hangy,,, Ak %}aﬁf ¥h Y rﬁ‘& BPE}%1saﬁleagr+ pnit%such as a phosphate, a

di met hyl -i sopropen benzyl ur et hane ret hane,
or to the gmpbosphadatglal splphateps sulphopkieca earhwtyiap, attinddedra primary,
or not secondary or tertiary amine, or & quaternary ammonium, or indeed their

mixtures.

The thermoplastic compositions according to the invention are also characterised in

that the comb polymers consist:

(a) of at least one anionic monomer with a carboxylic or dicarboxylic or phosphoric

or phosphonic or sulphonic function, or their mixtures,

(b) of at least one non-jonic monomer, where the non-ionic monomer consists of at

least one monomer of formula (I):

D

where;
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15 substituted, or again to the group of ethylenically
unsaturated am des or imdes, R represents hydrogen
or a hydrocarbonated radical having 1 to 40 carbon
atons, or an ionic or ionisable grouping such as a
phosphate, a phosphonate, a sul phate, a sul phonate, a
carboxylic, or indeed a primary,320 secondary or
tertiary amne, or a quaternary ammonium or indeed

their mxtures, and preferent I r an or equal
hydr ocarbofesdP FERERSEH Wﬁ%’l EH& %{neo%gcfe car Etgﬁleg?(t)hrrs, :
and very p{@fﬁ)r entially a hydrocar bonat ed radi cal
having 1 to 4 Carbon atoms. a mxéure of F?V%a
nononer s— oh TEpesRisad Oupber ‘Zfseﬂeﬂfnep% B of Ieps,the
nononer létge acryl am de or nethacryl am de type or
their derl tes such as N-[3 - (dlmethyl am n

propyl ] aciybreses mrintdghidat €uti cnpahipl laaridriyph ﬂ%éﬁ (mtotp)q <
met hacryl ani_de, t hei r ur f at

| east gne ﬁ%rﬁ“@ﬁf%?re%t&lwﬁp@ ‘hﬂtn]gsn'eg"?énlﬁ%?%s he al kyl
acryl at es %%&éeﬁerhyhﬁgaﬁmtham@.?wmmwmaed esters

such as N I met hyl am no) eth L th%\%{é ate, or

N-[2- (di n%hgﬁreammh)'dwgﬁym] thﬁﬁ\eﬁ'l}' greseth nylics

such as vi aceta r.Ql E’&Eﬁ%ted WndtReable function,
al phanet 'hylrf%’i ypg?{gs é?@l%%gwglg%?la\g}zﬁnes 5[10 | east

one catio m‘emmbeIMgmgjm éren groyp aaﬁmnylwm outh thes group of

[2-(mathacry| yI 0X trimeth

chl ori de onac%’ F’ﬁﬁ%ﬂ\%” W%‘W%)‘ZV’)& %‘f hwﬁﬁfpwei’s orto
trimethyl B %Fbﬁﬂhﬁﬁt'eﬂi Qredtiansd buehalksefor example, acrylurethane,
[ 3-(acryl am ropyl] trimethyl anmonium ch

or sul phat methhcméumman@u al by " anmgmeshyl dsapERReaY- bﬁﬂzﬁm‘haﬂ%

sul phat e, thacr I g?tﬂp,)@ t
anmoni um c%ﬁ&uf 0y g I@%@Pj OPER é’a(%rn‘}'ﬁ ! és“t’he})hr?gor e
or ganof | UOTsﬂEs@ihﬂéd,Qﬁ@Qﬂﬁm el gmq; ofberisytenicallyrunaatnrated angdes or

of several ,of these nononers, (d) possibly at | east
one mononedMif§Hi ng at | east two ethylenic

unsaturat ‘K‘Sreﬁ?elsérﬁ& hydrdgéd 8r heiRidtd@on@td tridical having 1 to 40
Application a grafting nononmer, 10 The ther rrut;:ﬁl astic

coNposi t i 01serban @, 195 an doniner ioniaahle; BPLPE SuchAs 2 phosphate, a
character| %ﬁgsphgnaté,masttxlﬁhg%, £ QiPndr3fPa BRbY K, 5484 aSprimary,

secondary or tertiary amine, or a quaternary ammonium, or indeed their

{?or egual to

mixtures, and preferentially represents a hydrocarbonated radical having
1 to 12 carbon atoms, and very preferentially a hydrocarbonated radical
having 1 to 4 carbon atoms.

or a mixture of several monomers of formula (I},

(¢) possibly at least one monomer of the acrylamide or methacrylamide type, or their
derivates such as N-[3-(dimethylamino) propyl) acrylamide or N-[3-
(dimethyiamino) propyl] methacrylamide, and their mixtures, or again of at least
one non-water soluble monomer such as the alkyl acrylates or methacrylates, the
unsaturated esters such as N-[2-(dimethylamino) ethyl] methacrylate, or N-[2-
(dimethylamino) ethyl] acrylate, the vinylics such as vinyl acetate,
vinylpyrrolidone, styrene, alphamethylstyrene and their derivates, or at least one

cationic monomer or quaternary ammonium such as [2-(methacryloyloxy) ethyl]
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a) of at |east one anionic nonomer with ethylenic
unsaturation and with a 15 nonocarboxylic function
chosen from anong the ethylenic unsaturation nononers
and wi th a nonocarboxylic function such as acrylic or
methacrylic acid, or again the diacid hem esters such
as the C, to Ca nonoesters of maleic or itaconic
acids, or their mixtures, or chosth from among the
nononmers with ethylenic unsaturation and with a

di car boxyl funct.i on

i socr (}pglﬁﬂlgf agrrﬁq{gwcciﬁ?xil C%ﬁlsgfpﬁ%;% éf gacgﬁo;goxy(;rethéli trimethyl
t he aniufsdigiaSchidrideCar figphiale, ¢3-gaidgmids) propal tﬁaiethyl: ammonium

anhydride, or chosen from am)g]%,the nonomne

et hy! ehlosidanerasuipbatr.o Ainagteyl v aﬂ@WP@lHEh chle Of‘léﬁcqu syiphate, [3-
h
233, y ﬁ%h\ﬁ}lﬁ%@ﬁ ﬁ@& 'ﬂ'?r{]e e @&n cﬁ%ﬁiflg Gr glglbﬁatg ; or again at

st yr efeass bhe b:gancﬂumatel or @rg@gahhatecmommerf pomminome of peveral of
rmnorre%s with 25 ethylenic unsaturation and with a

phos pHBFSE BFGMEL: on such as vinyl phosphoric acid,

et hyl ene gl ycol nethacryl ate phosphate, propyl ene

gl ycol nethacrylate phosphate, ethylene

gl ycol :
acr (d) aossibliiat st ane menosier SAEng Y leest twe Pw&n@ unsaturations called
phosp e s fRkddr chosen from
H?Lﬁ r%glgpré}rdsﬁtl&\ﬁeéﬁﬁ@é{ﬁ{?gﬁﬁ@ Sinsatyrati on and
W|th a phosphoni ¢ function such as vinyl phosphoni c

,_or their ures, tures of
" ealhe B omeiorion Hom sorringp b i o ece aisS khithcifised in
unsaatthdkaigRomb paghwlcansisis) 35 R R Rn~q (I)
where: .5 - mand p represent a nunber of al kyl ene
oxi de unlts of less than or equal to 150, n

repﬁe%?nétslegftntkig@ea&o&ﬁc ShdhbhRP it ¢ qu tﬁs-ﬂlra @r?sand with a

equa q represents ol'e nu
| east mugoedrboxylic afmttisnlcbhqsbmt frém< amoﬁ@ (hwntlpr)amx unsaturanon

150 and E_,§ef e rgie ball H°°6‘F ah{g% éﬁﬂw %ﬁic%rlr%gfhacrylic

r adl Cabld or again the diacid hemiesters such as the C\ to C4 monoesters of maleic or

itaconic acids, or their mixtures, or chosen from among the monomers with
ethylenic unsaturation and with a dicarboxylic function such as crotonic,
isocrotonic, cinnamic, itaconic, maleic acid, or again the anhydrides of
carboxylic acids, such as maleic anhydride, or chosen from among the monomers
with ethylenic unsaturation and with a sulphonic function such as acrylamido-
methyl-propane-sulphonic acid, sodium methallylsulphonate, vinyl sulphonic
acid and styrene sulphonic acid, or again chosen from among the monomers with
ethylenic unsaturation and with a phosphoric function such as vinyl phosphoric
acid, ethylene glycol methacrylate phosphate, propylene glycol methacrylate
phosphate, ethylene glycol acrylate phosphate, propylene glycol acrylate
phosphate and their ethoxylates, or again chosen from among the monomers with
cthylenic unsaturation and with a phosphonic function such as viny! phosphonic

acid, or their mixtures, or their mixtures,

b) of'a least one monomer with a non-ionic ethylenic unsaturation of formula (I):
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- R2 represents hydrogen or the nethyl or ethyl
radical, - R represents a radical containing an

unsat urated pol yneri sable function, preferentially
bel onging to the group of vinylics, or to the group of
15 acrylic, methacrylic, maleic, itaconic, crotonic,
vinyl phthalic esters, or to the %%oup of unsaturated
ur et hanes such as, for exanpl e, ryl uret hane,

nmet hacryl uret hane, a-a

di met hyl -i sopropenyl - benzyl ur et hane, al] yl urethane,
or to the group of fallylic or vinylgg ethers, whether

or not substituted lagain to theygropup of

et hyl eni cal Iy unsgt egbff;ggfkgi/ngk ides, - R
represents hydrogen drdcar ponat radi ca

having 1 to 40 carpon a , or' i oni%t or ionisable
groupi ng such as a phosphate, a phosphopate, a

sul phate, a sul phonate, a carboxylic, or %ndeed a

primary, secondary or tertiary amne, or a quaternary
amoni um or indeed their 25 qixtures, and

preferentially represents a herocarbonated radi ca

having | to 12 carbon atons, and very preferentially

a hydrocarbonated radical having 1 to 4 carbon atons.

or a nmi%hete of several nonomers of formula (1), 36

c) possibly, gﬁd k»? LseRNEnWRR BE blk9Tené beidaanisd eiilessghay or equal
met hacryl am de y%g, or their derivates such as

N-[ 3- (di mretthyd&mi no) propyl] acrylamide or N-[3-

(di met hy| am no % ke &€ithan or equal to
i Xt ur es” &rcggﬁ%{r%? g @x@b@ﬁ?%&%@@%&ﬂ@ unf A£G q

east one non-wat er
sol ubl e non@oer such as the al kyl acryl ates or

met hacryl ates, the unsatur at est a h that § <
N[ 2 (i TrethiPERFHE)" SPAR T‘""ﬁg"t’h@icl?{??aeﬁgm&fﬁf‘[izs-“" o=
(di met hyl anipie)pRidV4d, and preleddtially heehvhan b i<desuiply €820,
vi nyl acet at e, V|nyIpyrrolidone,métgégqg,d 1
al phanet hy|Ritigpresratsdrydragsa pf thgaetiy PEENY JAUER | east
one cati o Al of Nh&igalsuch as
[ 2- (et hac:ﬁﬁcrgéqé%@ﬁ{yg%ﬁ% 10%’%& ﬁg? anmmoni um )
chl ori de- orR sepreshuts @, radial (Cantaiping/drovnsyiueates pglymerisable function,
trimethyl a nj, | or.i d h Y to t £
[ 3-(acryl arﬁr%%nhﬁglbg’?lfnglpg ﬁ%ﬁﬁ%fg%a"ﬁm%?‘?}%‘“% r?l’ o(r)i gee grotp ©
or sul phat escrylic®ikihytryie,ahdlyit, ieaconini cnotouib) dnylghthalic esters, or to
sul phate, [3- (nethacryl am do ropyl,] trimeth
armoni um cHR®BTWe Xrung Prﬁr?étlg,gth&es aésﬂ as, for eﬁagéL?T a%rp{lélrethane,
or ganof | lup{rﬁétﬁad?ﬂﬂ%e, or dnpeed @heth§RSbpropéyl-benzylurethane,
organosilil ate )
allylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,
- R’ represents hydrogen or a hydrocarbonated radical having 1 to 40
carbon atoms, or an jonic or ionisable grouping such as a phosphate, a
phosphonate, a sulphate, a sulphonate, a carboxylic, or indeed a primary,
secandary or tertiary amine, or a quaternary ammonium, or indeed their
mixtures, and preferentially represents a hydrocarbonated radical having
1 to 12 carbon atoms, and very preferentially a hydrocarbonated radical
having 1 to 4 carbon atoms.

or a mixture of several monomers of formula (1),
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15

Rid

15 nononer, preferentially chosen from anong the

nol ecul es of fornmulae (l1la) or (Ilb): with fornmula
(Ila) R4 RS Rs Roa RI1 R3 dj-_ v If -1 -1 Ol piz
PR7 rRO g gZ 20 where: nil, pli n2 and p2 represent
a nunmber of al kyl ene oxide units3®f |ess than or

equal to 150, - nl and n2 represent a nunber of
ethylene oxide units of less than or equal to 150, 25
- g, and g2 represent a whol e nunber at |east equal to

( néi rpgi%@yé Eegstfga mono{r@lgﬂﬁe Jr%lg]mcfe o3 tﬁa{?:?lylglﬁlde ype, of their

represe tsanu er such

I < rdefivat®d, suchR3asr ellﬂf[s-f(elmeﬁ)dam:ad] cpdopyid naaiytankide agr  N-(3-
unsat ur at ed pol yneri sabl e lemctl on, I[ef et{’entl al |

beI odg:mhxlgnmﬁ POPY predhacty q{mdp,@gldt 1S d?gﬂé og at least
%ﬁiﬁﬁh ‘%vaté}%[mfef Mbﬁcﬁner@ﬁ&l{:‘tscthe hﬂ@}?&?*lﬁtes 6f Rlethatiglates, the
VI nyI pht

al'1c es grolup of unsaturated
ur et hawsteratedcestas sudtons dixRridinegthylamipo) ethyHanethacrylate, or N-[2-

met hagr yl ur.et hape

di met(ﬁwy' #‘Jg mgeﬁwyl]be‘???ﬁ)fnﬁ’r eihﬁanvenyhcal I y? %ﬁ hvmgl acetate,
or t oyihfIByredideRe, Qtyrald, iphemethyliyrunk iaad elidmedmvamﬁe:trheleast one
or not 5 substituted, or again to the‘gﬁrﬁ E‘ﬂ'ﬂ 1 ) ethyl]
et hyl@hp@almgnom AT GHAErBery AR suC dmethagrylqyloxy) ethy
atpiﬂx Eﬁé a.nhﬁ@ﬂxﬁ@e Qﬁlgﬂ{zg fo? OSupHale, t[ﬁﬁa&?ﬂb?l}bkyp et ]Nimethyl

radlca represent
br an oimdorahhyd:hlmﬂdeamy bylplate, a[BKgdrglmylido) @omﬂ]ytramq@yl ammonium
groupi havi

m xt de 0 S“H’%itﬁ rdgﬂ?tg%leﬁ'tagon a\%‘;'}'g’f'bué%r%%oﬁmt% & sulphate, [3-

radi C@etﬁh@%ﬂaﬁﬂ:db) bx‘bpg@ tSRABMONarAeiEm chidkiderst sBlphate, or again at
gr oupi ngs whi ch present, which thea repr esent

a
hydr deast b@rwat%sanpﬂu@rwl mmmg pr 1pdepdc 2t Heast An§organosililate
monomer, preferentially chosen from among the molecules of formulae (Ila) or

(1Tb):

with formula (I1a})

20

25

i R4 R5 ] RID
Rg Rg
I P e éi-aw;ﬁ/w
" LR R P}
Jql f - g2

where:

my, pr, my and p; represent a number of alkylene oxide units of less than
or equal to 150,

- nj and ny represent a number of ethylene oxide units of less than or equal
to 150,

- q; and q2 represent a whole number at least equal to 1 and such that 0 <
{my+n,+pi)q £ 150 and 0 < (ma+nptpr)qz < 150,

- rrepresents a number such that 1 <r <200,

- Rj represents a radical containing an unsaturated polymerisable function,

preferentially belonging to the group of vinylics, or to the group of
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with formula (IIb) 15 R- A- S (0B)3 where: - R
represents a radical containing an unsaturated

pol ynmeri sabl e function, 20 preferentially bel onging

to the group of vinylics, or to the group of acrylic,

met hacrylic, maleic, itaconic, cgptonic, vinylphthalic
esters, or to the group of unsaturated urethanes such

as, f or exanpl e, acrylurethane, nethacryl urethane,

a-a' di met farbtd, apmiRpeRynalR) agdourcetmwne:, vinylphthalic esters, or t0

al l'ylurethane, or to the group of allylic or viny
et hers, m&nerﬁaumpfwt%edsu@ SEY J?’ Stk Qtag rethane

group of et unsat yr at egimg,m en 1meﬂz;8urethane
- Ais ag a@nﬂhﬁ% 8 e present, wﬁfati:)h ):hen

represent salatylum&ﬁhe;aﬁrtbdwagmup phallytialor vinglia gthers; yyhgther or not

carbon atons, - represen S y rbo

havi ng | t@@“@éﬁ%éﬁaﬁt’%ﬁ%t eg@qyp&(}r F‘g}?’g Blr%gejﬁ Gtides or
several of 4t E@ge nononers, d) and possibly at | east

one crosslin ig nononer chosen in a non-restrictiv

gan ner, {r8mik4H R‘@rdlﬁm mpmcntthuﬂr@gew the Wﬂg{ o eéhx} by ical,
th t L
a: |n§| gg: z a @1, lﬂsﬁgd q:rgﬁ‘ %{ aétgl:e gpﬁgf? @g{xy bﬁ%l’?i, or alkylaryl

acryl am de pr 1Ml gﬂﬁﬁbigs -Haeingdao 20 aalbdmatoms, or their mixtures,
tetrallylo triall

et hane Ica rate I
et hers obt &y NEATEFEHT BYR"?‘EW}%"”@ %@?E%Vﬁ?%g %A(ﬂgaﬂ?clnl Adms,
sorbitol, su $eh0 N EI6ID figent fepresent a
nol ecul es 2} 9‘?“8?%:?6\@?!&?%5%}11% 11%%3 R0 R21 g 1ﬁr3
, } gl 6 |t hydrbcdrBonated radicsl-haging-1 taﬁlcavbonatws 4- p R7
.R9O g3 94 (I111) where:

with formula (IIb)

R-A-S8i(0B);

where:

- R represents a radical containing an unsaturated polymerisable function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinyiphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, -’ dimethyl-isopropenyl-benzylurethane,
aliylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,

- A is a grouping which may be present, which then represents a
hydrocarbonated radical having 1 to 4 carbon atoms,

- B represents a hydrocarbonated radical having 1 to 4 carbon atoms,

or the mixture of several of these monomers,

d) and possibly at least one crosslinking monomer chosen, in a non-restrictive

manner, from the group constituted by ethylene glycol dimethacrylate,
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10 - nB, p3, Mt and p4 represent a nunber of al kyl ene
oxide units of less than or equal to 150, - n3 and n4
represent a nunber of ethyl ene oxide units of |ess
than or equal to 150, 15 - g3 and g4 represent a
whol e nunber at |east equal to | and such that 0 <_
(mB+n3+p3) g3 <_ 150 and 0:5 (nmd+n4+p4)g4 < 150, - r'
represents a nunber such that 1 :¥r' _S 200, - R13
represents a radical containing an unsaturated
pol ymerisable function, prefere eIo

t he gmupihmlplmmptir@@w‘a& Ayl peralatesd *g}éllﬁ et ?F’@"c’le“e’b‘s'
met ha%%labﬁg %&h 1%6@&? HhfhacHl4hias] C, téiraliphetiahe,c  the
esters B ¢ 5(’)up of unsaturated urethanes such L
as, f nﬁai@kg/ﬁmhretes, tbe amfluatm:h abtelnedrﬁpﬁnamlyq # feahyaspentaerythrito

gl ?y| gﬁu, rgeiqt% ﬂgg;r' s craoppggfshé ﬂ%%lg,z%? %ﬁﬁgf]ﬂgn%?cu\lﬁsr?; formula (I11):

ethers, whether or not substituted, or again to the
group of et hyl enically 25 unsaturated am des or

ides, - Rl4, RCS, R2g;and R21 re esent hydr ogen or
REt hyl or et hyR;ad C I 9 R107 R18 and RRg

S,
roupi ngs whi ch may be prieBent], .Ru\hl ch then represent a
_hydr ocar bonat ed r adi 3 havi ng | &0 4 carbon atons, qd
or the m xture of several of these nononers, The
t her nopl asti c conpositions accqrding to the invention
are also characterised in thafllPhe said conb pol ymer
consi sts, expressed by weight: 10 a) between 2% and
95% and nore particularly between 5% and 90% of at
| east whereani oni ¢ nononer with ethylenic unsaturation
and with a nonocarboxylic function chosen from anong
the ethylenic unsaturation nononers and with a
monocar baxyl, Cp,f Waehd prepresént asuebeyd  atiydenenmeddenitslof gess than

acid, or again the diacid
or equal to 150,

tthe

- n3 and n4 represent a number of ethylene oxide units of less than or equal
to 150,

- g and g4 represent a whole number at least equal to | and such that 0 <
(m3+nytps)gs < 150 and 0 < (ma+ngt+pa)qs < 150,

- 1’ represents a number such that 1 <r’ <200,

- Ry; represents a radical containing an unsaturated polymerisable
function, preferentially belonging to the group of vinylics, or to the
group of acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic
esters, or to the group of unsaturated urethanes such as, for example,
acrylurethane,  methacrylurcthane, «a-a'  dimethyl-isopropenyl-
benzylurethane, allylurethane, or to the group of allylic or vinylic ethers,
whether or not substituted, or again to the group of ethylenically
unsaturated amides or imides,

- Rya, Rys, Ry and Ry represent hydrogen or the methyl or ethyl radical,
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15 hem esters such as the G to C4 nonoesters of

mal eic or itaconic acids, or their mxtures, or
chosen from anong the nonomers with ethylenic
unsaturation and wth a dicarboxylic function such as
crotonic, isocrotonic, cinnamc, itaconic, maleic
acid, or again the anhydrides of 3@arboxylic acids,
such as mal eic anhydride, or chosen from anong the

nmononmers with ethyleni ¢ unsaturation and, 20 W ¢t
sul phoni ¢ f%mcﬂim%/&gm@ﬂ Ryg represent linear or branched Qlk?l or aryl, or

acryl am do- 1%&g?gﬁ&m[§gﬂﬁ%£h&i@i 4o 20%@fHokMtoms, or their

nmet hal | yl su nic acid and styrene
sul phoni ¢ amixthreyr agai n chosen from anong t he

nmononmers with ethyl eni c .unsat urat i it h t
phosphoric ]{)lﬂ’@t]?%f? gragﬂngssw\i}}chypaﬁﬁ%ggﬁggﬁﬁ yﬂ}fgi then represent &
et hyl ene gl papdcaffRhited Fadical Baviigo®Rh@klon awwmyy| ene

gl ycol nethacryl ate phosphate, ethyl ene glycol

acryl at @ thempiioresif agvsral pF hesa oo col acryl ate

phosphate and their ethoxylates, or again chosen from
anong the nononers with ethylenic unsaturation and o
Wi tTheathetiogdiatio eb@pbsitiarsi adtording o de mvenyion pheoslsth cvirecterised in
acid, or their mxtures,, or their, mxtures, 30 b)
betfgé‘éﬁe said fomb Bolymen eprsists, sapressqsh ‘f"’clﬁﬁgtar |y between

5% and 90% of a |least one nononer with non-ionic

et hyl eni c unsaturation of formula Slg: 40 R R2 n ~|§1
O @ betweemiliy end Phtbapmrl morepariadsy betiasfote Y 90%, of at least
al kyl ShE agﬁéh%emgﬂ]%& \9&? leﬁﬁ/ﬁenﬁ& @ﬂ‘sa&ﬁat@guﬂd. with a Hﬂoﬁé&rboxyiic
n represents a nunpér of ethylene oxide units of less
t han dinceoniahoden frokh Qmongrtkp kthynicsursamiadios monvipers and with a

| east equal to 1 _and such that 5 mtn+p)lq <.,150, an o
pr of 6 FEHPFEPARIE ik tipR Sy as %‘%M&%‘l&cg}l‘%é’ﬁ‘,d} o agan %F diacid
I epr epekicieRYHRUS thedl) toh€, MBhdU¥ersOsf MAIBK! orriadbrialacids, or their
R2 represents hydrogen or the nethyl or ethyl radical,,
mixtures, or chosen from among the monoimers with ethylenic unsaturation and
with a dicarboxylic function such as crotonic, isocrotonic, cinnamic, itaconic,
maleic acid, or again the anhydrides of carboxylic acids, such as maleic
anhydride, or chosen from among the meonomers with ethylenic unsaturation and
with a sulphonic function such as acrylamido-methyl-propane-sulphonic acid,
sodium methallylsulphonate, vinyl sulphonic acid and styrene sulphonic acid, or
again chosen from among the monomers with ethylenic unsaturation and with a
phosphoric function such as vinyl phosphoric acid, ethylene glycol methacrylate
phosphate, propylene glycol methacrylate phosphate, ethylene glycol acrylate
phosphate, propylene glycol acrylate phosphate and their ethoxylates, or again
chosen from among the monomers with ethylenic unsaturation and with a
phosphonic function such as vinyl phosphonic acid, or their mixtures, or their

mixtures,

b) between 2 and 95%, and yet more particularly between 5% and 90%, of a least

one monomer with non-ionic ethylenic unsaturation of formula (I):
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- Rrepresents a radical containing an unsaturated
pol yneri sabl e function, preferentially belonging to
the group of vinylics, or to the group of acrylic,
met hacrylic, maleic, itaconic, crotonic, vinylphthalic
esters, or to 20 the group of unggturated urethanes
such as, for exanple, acrylurethane,

nmet hacryl ur et hane, a-a'

di met hyl -i sopropenyl - benzyl ur et hane, allyl urethane,
or to the group of allylic or vinylic ethers, whether
or not substituted, or again to the group of
ethylenically unsaturated anmides or indes, 25 - R
represents hydrogen or a hydrocarhonated radica

having 1 to carbon atons, por an ionic or ionisable
gr oupi ng suc ta phosphat e, hosphonate, a

sul phat e, xyllR'c, or indeed a
primary, ine, or a quaternary

amoni um or ronatfed radi cal having

ydroca m xtujes, and preferentialll}s represents a h b i

to 12 carbon atonms, and very preferentially a

hydr ocar bonated radical having 1 to 4 carbon atons. 5

or a mxture of several nononmers of formula (I), c)

bet ween 0% and 50% of at | east one nononer of the

acrylam de or nmethacryl anide type, or their derivates
such as N-[3-(di methyl am no) propyl] acrylamde or

N-[ 3- (di met hyl ami no) propyl] nethacrylam de, and their

m xtures, 10 or again of at |gdst one non-water

sol ubl e nononer such as the al kyl acrylates or

nmet hacrWid¢'es, the unsaturated esters such as

N-[ 2- (di et ' @Ak loid@ unfis of less than or equal
N[ 2- (di mtrﬂ%?ﬂrﬁ%}gzwg !ﬂ%%‘b%r?;al at e, 0?he vinylics

such as vi nygllS0acet ate, vinyl pyrrolidone, styrene,

al phanet hyl st yrene and t.hei ' , sl 1 to
one cati oni'tf ?‘?Sﬁéra e ﬂé){féaﬁl Errxé%g‘?n@fo%n?%rﬁs}ﬁsghtﬁgibf gaue
15 (et hacrpdppyl oxy) ethyl] trimethyl amoni um

O e o R e bR Y R Bt a5
Ejl3m(e act |y| gr@rfiﬁhpqoii 959, lahd bfe‘rtﬁmhﬁglf s@dRat illsrﬂh@h#rsfpbcﬁs 120,
y ial l'yl”amoni um chl oride or  sul phate,
[ 3- (met hacrBi witesksys hydspenior theimethyhr et aHican
chloride, Ofpy I%{Jt%gea}ftsehydrogen or the methy! or ethyl radical,

- R represents a radical containing an unsaturated polymerisable function,
preferentiaily belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a’ dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,

- R’ represents hydrogen or a hydrocarbonated radical having 1 to 40
carbon atoms, or an ionic or ionisable grouping such as a phosphate, a
phosphonate, a sulphate, a sulphonate, a carboxylic, or indeed a primary,

secondary or tertiary amine, or a quaternary ammonium, or indeed their
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or agai n one organofl| uorate nononer, or indeed one
organosililate nmononer, 20 preferentially chosen from
anong the nol ecul es of forrmulae (lIla) or (11b): with
formula (Ila) R4 RS RRo Rl1l R3S1 OSi_rROJJ |f RY

p q g2 where: 25 - nl, pi, n2 and p2 represent a

nunber of al kyl ene oxide units of |less than or equa

to 150, 42 ni and n2 represent gjnunber of ethyl ene

oxide units of less than or equal to 150, q, and g2
represent a whole nunber at |east equal to 1 and sucq .
that 0:5 {fkttfes Hid)geferentslly mpasantsa hydraerpbqnajeg xadica having

150, 5 - r represents a nunber su th ; ;
R3 represehttd 13 qagqu@g}m% Gﬂzf é?rﬁiﬂﬁg‘grﬁﬂgﬂhs%%r %{aé@%ggd radical
pol ymeri salp.%1 né&“&f%%m atBfsferentially belonging to

y

the group of vinylics, or to the group of acrylic,
nmet hacrylic, maleic, itaconic, crotonic, vinylphthalic

esters, or .to t d urethanes such

as, fo* %%’f‘rtﬂfee(ffhsg‘ée?@%oﬁlé’?{?gne, ﬁolaﬁgghacryl ur et hane,

a-a' dinethyl-isopropenyl -benzyl ur et hane,

allylurethane, or, tg th roup. of allylic or uinyl] .

et Kerietwegne Oferand: SA% ‘&sgtbg?‘ﬁsi Lﬂngd,mo\é?mﬁrgé)lfnﬁieo%%rbfgdmlde or
grou & hp8 ivitad egbhosd NeS-(Bimethyliuting) propyl]
R4, %g?thh&gﬁgiﬁﬁhﬁé’lb%tehg{r}iggm hydrogenqor( t he yr‘lrg?hyl )

or etdeyylamildior N-[3-(mebylarino) Repal anatsecrydppide.cand theif mixtures,

| i near or. br hed al kyl or arwl... . or

T dnagringiEan e ooe iRt st ol e 36 fhe R acrylates or
t hei rmehxdrylaRs, thdldsdtenteds enés suchyds A642-{timathythmino) ethyl]
radical having |I_tQq é_o carbon at , Alanﬂ‘B.arle h vl
or oupmeReTIIes A Nely-(ansinduine) et aniviefe the WpYiSs HEh 4 Viny

acetate, vinylpyrrolidone, styrene, alphamethylstyrene and their derivates, or at
least one cationic monomer or uaternary ammonium such as [2-
(methacryloyloxy) ethyl] trimethyl ammonium chioride or sulphate, [2-
(acryloyloxy) ethyl] trimethyl ammonium chloride or sulphate, [3-(acrylamido)
propyl] trimethy! ammonium chloride, dimethy! diallyl ammonium chioride or
sulphate, [3-(methacrylamido) propyl) trimethy! ammonium chloride or sulphate,
or again one organofiuorate monomer, or indeed one organosililate monomer,

preferentially chosen from among the molecules of formulae (IIa) or (1Ib):

with formula (Ila)

— R, R; h . N I Rig -
{/kg:]i\/ﬂ?\cﬂ_pﬁ s:;i-o %i— B%L§;E/ﬂ£)\§;R'Z
o | ] i

A=

R; J Rg

ql q2

where:

- my, pi, m and p; represent a number of alkylene oxide units of less than

or equal to 150,
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hydr ocar bonat ed radi cal having 1 to 4 carbon atons, 20
wth formula (Ilb) R- A- S (0B)3 25 where: - R
represents a radi cal containing an unsaturated

pol yneri sabl e function, preferentially belonging to
the group of vinylics, or to the group of acrylic,

met hacrylic, maleic, itaconic, chdtonic, vinylphthalic
esters, or to the group of unsaturated urethanes such
as, for exanple, acrylurethane,. 30, et hacr

a-a' dinet Hylan;f §b¥9Pf?|§%)9Ian’§ﬁ"z‘ifl AR g8 bl bR o cqual
al l'ylurethggggpor to the group of allylic or vinylic
ethers, whether or not substituted, or again

to.th
G1 0P of - eidhyihds cepkdsgmt psale namber o AREiEGUR 10 1 47 fuch that 0 <

43 Ais a groupi keh _tzgWhi ch then
represents (&‘Qlﬁ‘s’aﬁgbﬁﬁggﬁg{@%('B%&%[c‘%ﬁﬁg\?iohg | to 4

carbon at offgeprBschfs fifbier such tiey dr<acs2@bnat ed radi cal
having | to 4 carbon atons, or the m xtur f sever .
of t hese- mokioRBicaeNtsA HYCALGORIAINNS)¥ ‘gﬁat“‘a#%‘%fo%gflgrfsgglg ?{m ction,
one crosslipigndy AP QAS QR ghdiplofGillylidse ®f o ahé \geoup of
manner , frc?r?ngfte ehg%gggfé%ﬁés]tit.utgj gy et_hgf/ll_ene gl ycol

di et hacr ylaatyic, methaerplityaitinrivgeniatcrotenigyiniehthaliqg epters, or to

acrylate, the all f/olgryg?%ﬁfgfeﬁé{r ﬁgﬁeg%%c%n%é?&%xample, acrylurethane,

acryl am de,

tetral | yl oxighiayigretiafg, 10 di-dral | )dimuﬁﬂus@ﬁrmyt-bmzylurethane,
allyl ethers obtained from polyals such as,
pent aer yt hrallybirethaneopiior the grovpef i icyr Wpyisrehery, whether or not

chosen fro t I dshtirated iRides or
RI5 R R t S%@ﬁﬁ%&%i@ (5 E3yPbr MG SHiprage Amces
-~J J P RRAmR8, g3 g4 (I11)

- R4, Rs, Rip and R, represent hydrogen or the methyl or ethyl radical,

- Rg, Ry, Ry and Ro represent linear or branched alkyl or aryl, or alkylaryl

or arylalkyl groupings, having 1 to 20 carbon atoms, or their mixtures,
- Ry represents a hydrocarbonated radical having 1 to 40 carbon atoms,
- A and B are groupings which may be present, which then represent a

hydrocarbonated radical having 1 to 4 carbon atoms,

with formula (IIb)

R ~ A - Si (OB);

where:

- R represents a radical containing an unsaturated polymerisable function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a' dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether ot not
substituted, or again to the group of ethylenically unsaturated amides or

imides,



15 where: M3, p3, nd and p4 represent a nunber of

al kyl ene oxide units of less than or equal to 150, n3

and n4 represent a nunber of ethyl ene oxide units of

| ess than or equal to 150, 20 - g3 and g4 represent a
whol e nunber at |east equal to 1 and such that 0 <
(nMB+n3+p3) g3 < 150 and 0 <_ (mA+fPpd) Q4 < 150, r'
represents a nunmber such that 1 <_r' < 200, R13
represents radi cal ng Al u then represents a
pol yneri sab e!s ?uﬁ@??%% &gﬁgf@rentlgﬁééﬂbgﬁ%ﬁglng tg

the group ofydrédastionated ratical ba\m’(gel to2beagbangtored, acryl i c,
rrethacryllc mal ei c, |taco i.nyl

esters, or BEeRIEREN§RAYErOGH ﬂ'i‘f’é%gt GS‘&%@\?V’E‘% b gncgg’tog Zl}cdnn?s
as, f oroﬂﬁﬁ[ﬂﬂtﬁre of 3&Veldl %Tﬁ%@norﬁ@i hacryl uret hane,

a-a' dinet I sopropenyl - benzylurethane
5 aIIyIurethane or to the group of allylic or vinylic

te he r ?’B{Yﬁ%fo 9 Jﬁ Iorgéip ?%?Stsﬁ ljpgérﬁég‘ﬂg r%n 'dﬂoﬁé?x in a non
| m des"'Stm‘% “%ef Rom e grdug koﬁmtasbylbthhl;m gkyemi cbmethacrylate

t he net hyI or et hyI radi cal i
r epr ed@methylolpsepangiriaghyiate Rl éF‘]Yﬁ* Eﬂ;/l ;11% ma@gtes,smethylene-bls
al kyl geMdanfifie, ar y'rﬁkth%/!'en&ﬁi@%&tﬁ&ﬁdarﬁﬁ&' ng tktr&l%d&ﬂyethane, the

car bon at ons, m xt ur es are
10 grou p|tnn@]13/lwanm‘atesc‘etile bﬁylmtmienbtamwh irom P‘HE‘HS peghr asspeptacrythritol,
hydr oca at ed rad 1 r
the ni® Q{btﬂ:}f’ s‘bcfms:?é)\'/'é’ fs’ 8? ese %gﬁ%ﬁ@’lﬁﬂ%u?ésmomﬂﬁa (i
the total proportions of the constituents a), b), c)
and d) is equal to 100% The polynmer used according to
the invention is obtained by known processes of
radi cal copolynerlsatl nin solutipn, in a direct or
revemse enul sion Rin sis n(g' &}‘gr 18%bn
e

o T L AT o %ﬁ%?&?‘% ’
[ cont Ied roc

i ble Addition

15 where:
- mg, P3, iy and pa represent a number of alkylene oxide units of less than
or equal to 150,
- n3 and n4 represent a number of ethylene oxide units of less than or equal
to 150,
20 - q3 and qq represent a whole number at least equal to 1 and such that 0 <
(m3+ny+p;)gs < 150 and 0 < (ma+natpy)gs < 150,
- 1’ represents a number such that [ <1’ <200,
- Ry; represents a radical containing an unsaturated polymerisable
function, preferentially belonging to the group of vinylics, or to the
25 group of acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic
esters, or to the group of unsaturated urethanes such as, for example,
acrylurethane, methacrylurethane, «o-a'  dimethyl-isopropenyl-

benzylurethane, allylurethane, or to the group of allylic or vinylic ethers,
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met hod known as At om Transfer Radical Polynerization
(ATRP), the nethod known as N troxi de Medi ated

Pol yneri zation (NMP) or again the method known as 20
Cobal oxi me Medi ated Free Radi cal Polynerization. This
pol yner obtained in the acid form and possibly
distilled, may also be partially?4or totally
neutralised by one or nore neutralisation agents

havi ng a nonoval ent neutralising f.uncti,on Aof ethylenicall
pol yval ent WHeter 1 i ot iydytHEd 8&%8@%@ ggb:upe?(aﬁ'plye? oy

for 25 the,Annexel eRldes bngdiden of those chosen from

the group constituted by the al kaline gat [ ﬁ‘lr:’]’ﬁ iE | radical
par t i cul-ar Reg®&iuRpo 3dtRas spresent hydmeenT BamsHh oh Gpylggdcat
primry, ecgpda erti af: | [ Qfkyl or aryl, or
cyclic am ﬁé%?lg‘éu% gﬂsd kT”oE‘épg%%ﬁp‘l%e{ap%gtbggﬁlgim r?e, y )
t he et hanobRdyiarfsor(aiplaliyl grdupingd, havieg Hateod0 eaiberejtoms, or their
nono- and di et hyl am ne, cycl ohexyl am ne,

met hyl cycl 8HERESani ne, ami no met hyl propanol, 30

nor phol i nep, Qéd 802k onﬁfgstvF}ﬁc}Pﬁia?\b@ 8denf, uvtdeh dren represent a
those chosen fromthe group constituted by the
al kal i ne eaydrocatborstediradical hieving | to A carhpR pleSar

magnesi um and. cal ci ' .nhc, and al so by the
trival gﬁ{ﬁeé%lﬂ%%g%se?’%mpoﬂﬁsgﬂﬁggmgshm' nium or again
by certain cations of higher valency. 45 Each

neutral i sati on agent en acts w neutrglisati,Qn
et Bl proneg s o Mg 4P BRIy D axis ARG 007
to another variant, the polyner derived fromthe

pol ynmerisation reaction nmay also be, before or after F
t h@he polmerrusod rctariing datthainveationis eluained By knpwaragpsses o

and ,.s rated.i . S ral. rdi .
oGBS B B BB RIREF SRR Al pension o
i i fpeecipifation in appropriateoiveps) ar tteopresmts obekahgicryystems and
notably to the grou caonstitute t.er. .met hangl

ot WARSH aRitezsnele,of s DpearbIed el Bu R TN Btgissos such
10 af et MRMHAE Wnbiva s WeveRRId AdHXibH Fesgmdédntionl Traffer (RAFT), the
phases then corresponds to the pol yner  used accqrdi.ng

t omathod Knewn  asnAtonncsaséir nadiel ARlymeizatian i (AR Py fhe method
iR ST MR AT L B g AERENE Mthad fnovwn s
t hiCobaloxinreeMedioled FvéerRpdecebPglymstizafiii.ch are by no neans
limtative. 46 EXAVPLES
This polymer obtained in the acid form, and possibly distilled, may also be partially
or totally neutralised by one or more neutralisation agents having a2 monovalent
neutralising function or a polyvalent neutralising function such as, for example, for
the monovalent function of those chosen from the group constituted by the alkatine
cations, in particular sodium, potassium, lithium, ammonium or the primary,
secondary or tertiary aliphatic and/or cyclic amines, such as, for example,
stearylamine, the ethanolamines (mono-, di-, triethanolamine), mono- and
diethylamine, cyclohexylamine, methylcyclohexylamine, amino methyl propanol,
morpholine, or again, for the polyvalent function, those chosen from the group
constituted by the alkaline earth divalent cations, in particular magnesium and
calcium, or again zinc, and also by the trivalent cations, in particular aluminium, or

again by certain cations of higher valency.
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Prelimnary remark: all the cal cium carbonates

described in the exanpl es have been treated using
conmpounds of the fatty acid type. S In all the

exanpl es, the nol ecul ar weight of the polynmers used is
determined according to the net#®dd expl ai ned bel ow,

by Steric Exclusion Chromatography (CES). 10 1 nL of

the polyner solution is put on a capsule, which is

then evaporated at anbient tenperature in a vane punp}

va : itSen’ K pelitisationrated inhérent teleagnvalency
of%?ﬁgh%%%?ﬁgﬁg%%ﬁgtﬁ%gﬁgqys then injected in the CES
eqfunstiemt . The CES eluent is an NaHCO3 sol ution: 0.05

nol e/L, NaNO3: 0.1 nole/L, triethylamne 0.02 nole/lL,
NaN3 0.03% by mass. The CES chain contains an )

i SeREGtIng tb WAPtheVdring T fdyhasderivaé fiohothe patysnasisation reaction

which iis regulated at Q.5 m n.,, an oven,.cont ai.ni

pr 88| Al Do of @HiSH &ewgtjﬁh P%FPP‘?%?@B&%&%? ré@t‘@"#@%@%" and
t ] tdéat] hitt6¢tases known to th
o S BIERGAOUNTR, SRS A ol oown o
\Waskiiled Mantiy ghe, arta byt ome 106 mose palasolvestschelangingrnogably fagthe group

Rl Wat.ersIM 410 tvpe. T v .51 h 0

t e SHUPREET S SFepcietiang® Hhenfluibrepl ARl PLg putagols acctons
20 tehhpdrofieg! aithéir ittt on and processing application

is the SECential application, supplied by "L.MOP.S
CNRS, Chemin du Canal, Vernaison, 69277". The CES is
calgnRotfRPhRdes MenTohesoRls 8 BOFUITERREY befdin@lodhe invention.
st andards supplied by "Polyner = Standards ServiceTM 25
EXAMPLE | This exanple illustrates the process of

ma r f .mmp J .8l ai ni ng at
oAby S ol BB 3 Bo R S ElaR o pe HREY

thernopl astic material 30 into which the foll ow ng

haye been introduced, - either the co ol ymer use of

i1 B SEGRGEnd i etsat b dbe Srveptiin sl oinpoieF RpURETS. Beffen the
t heolfofing _é&fa:rﬁ:ﬂéé, Rawd are 58 kiR Gintifaiie.2 stage of
grinding in 47 a wet nedi um of cal cium carbonate in

the presence of the said polynmer, and drying of the

suspensi on obtained, - or a polynmer of the prior art,
in the formof dry powder resulting froma
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stage of grinding in a wet nmedi um of cal ci um carbonate
in the presence 5 of this said polyner, and drying of
t he suspension obtained als Conposition of the

t hernopl astic materi For each of the tests n 1 to 10,

t he thernopl astic conpositions manufactured use: a PVC
resin sold by the conpany ARKEMAT under the nanme 10
Lacovyl TM Si | OP titani um di oxi de sold by the conpany
KRONOSTM under the nane KronosTM 2200 a t herma
stabiliser sold by the comEXAMBMRSOCHERTM under the
name One Pack BaeropanTM 15 - a lubricant sold by the
conmpany LAPASSE ADDI TI VES CHEM CALSTM under the nane

LaCP&ﬁﬁTMrfPer@d?delQ@;@ icBlciufPagboratd idbiceibediitoiht iexsmples have been
the core-shell type sold by the conpany ARKEVATM

undiseatediesingeammoyndsselitehigith 70d 886- cal ci um carbonate in
powder form manufacture of which is described in 20
greater detail below a conmb polymer according to the i

| NVENIL athe Gexamplys, thdi mgleagentweight wfi tbe polymacrs tused is determined

nature of which i escri’bed. i.n eaf.er Ll
TheGGaRg 19 45 MeDor SRR RIPKOPE B (AR BpR oM atography
25 i ning dry powders of calcium carbonate The

aqueous suspensi ons of cal ci um carbonate obtai ned by
grinding wwth grinding aid agents of prior art or a

conb pol ¥RE fﬁl%’dﬂ.o iohC%s LM oY § sg%[]tvﬂﬁ&? jsHfHef tvhporated at

powder “form usi-ng a drying Tount ai e NNro M nor
Mbbarhbie206Rpérgines B0l ¥hinb putmp eacumenrThe yoleRORWvael hé mL of the

F enpariia i CESom tgadhelt 14 Btk Fiiaed intlf SPS Sbiome The CES
- VElRédtliahd NAHLH RRRTBNAE.05 Rhdle/Df NENOLD.1 ol Sriethylamine 0.02
mole/L, NaN; 0.03% by mass. The CES chain contains an isocratic pump (Waters™
515) the flow rate of which is regulated at 0.5 mL/min., an oven containing a
precolumn of the "Guard Column Ultrahydrogel Waters™" type, a linear column
measuring 7.8 mm internal diameter and 30 cm length of the "Ultrahydrogel
Waters™" type, and a refractometric detector of the RI Waters™ 410 type. The
oven is heated to a temperature of 60°C and the refractometer to 50°C. The
chromatogram's detection and processing application is the SECential application,
supplied by "L.M.O.P.S. CNRS, Chemin du Canal, Vernaison, 69277". The CES is
calibrated by a series of 5 sodium poly(acrylate) standards supplied by Polymer

Standards Service™,

EXAMPLE 1

This example illustrates the process of manufacture of thermoplastic materials,
containing at least one PVC resin and calcium carbonate, a thermoplastic material
into which the following have been introduced:

- either the comb polymer use of which forms the subject of the present

invention, in the form of dry powder resulting from a stage of grinding in
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Manuf acture of dry PVC m xtures For each of the tests
nl to 10, one comences by m xing the different
constituents 5 used in the conposition of the

t hernopl astic materials. Such m xtures are nade in a
m xer of the GueduTMtype of S litre capacity
according to the follow ng cycle?27- heating to 50 C of
the m xer for 30 minutes; - introduction of the PVC

resin with an increase of. the te er ture to
addi tion oft wetanedsm of F%Hmscar%%?eng (PresRced (%q&e said polymer,

car bonat e 219 ﬁﬁr@ﬁf*tﬂé}sug}gentsi%ﬁﬁﬁfaﬂkwe to 115 C and

addition o m car bonate - stirring for 15

m nut es £ ok a\patj/n’my ofl iteqirir gu, imxhe fsmor pgwg,ermltmg from a

Ther el ecSAEROPENYA BB AR SFLTEHR o1 i SOBLT ifthe presence

Ewi n- screwopffs aidh e il dl?ﬂn@%fdie&uﬁﬁﬁsxmbztaﬁed]un).
The PVC profiles are then calibrated at 15 Cin a

water bath and lanminated on a Yvroud system The

J : EL S qperatures of the 4 zones:
1705180150 BiEh f)‘{v'&:: 30 rpm 20 Measur enment
of Forrepdicot the issind de § 0, Fhethermopdastic eanpasitinns manufactured use:

St andar @ BSPYEL D08 D7 e SO VA nder the name

aver aged oygeoRpcgigppof 10 test sanples nanufactured

with the D adi sScTM 4200 nachi he sold by _th a
25 MUTRONI Gragiuntediexide sold by shgy cgmmsé.&()ﬁ(pgmgé{r the name

i1 lustrateghg Phhbofgart. These tests use an aqueous

suspensi on of cal cium carbonate sold by the cogipané
30 OMYATM wnitierma stebilinee solidnoter ¢smnags BARLBEHIER wider the

grinding in a ofycal cium carbonate with an
acrylic poln}‘?%:eﬁgflﬁelf PS?IO a‘ntM 55% by wei ght of the
particles @f bticdhthasokl abeti amiet efongfany eSISARASSE | ADDITIVES

as measured bﬁ{ a _device of the Sedi gr% M5 1 00
type sol d M@‘éb%a‘?ﬂfle‘l\hh@m PeEETME 49 The said

suspensi on aﬁ@ﬁ dbﬁgpﬁ? aRidtHer Qabifive RE thetdieghell type sold by the

previ ously
company ARKEMAT™ under the name Durastrength™ 320

- calcium carbonate in powder form, manufacture of which is described in

greater detail below
- a comb polymer according to the invention or a grinding agent of prior
art, the nature of which is described in greater detail below

The quantities used have been indicated in table 1.

Obtaining dry powders of calcium carbonate
The aqueous suspensions of calcium carbonate obtained by grinding with grinding

aid agents of prior art or a comb polymer according to the invention were dried in
powder form using a drying fountain of the Niro Minor Mobile 2000 type sold by the
company NIRO™,
The characteristics of this drying are:

- gas inlet temperature: 350°C

- gas outlet temperature: 102-105°C

- ventilation 99% open



10

15

20

25

30

Tests n 1, 2 and 3 use respectively 8, 11 and 14 parts
of the dry powder obtained and 6 parts of inpact
additive. 5 Tests n 4, 5 and 6 These tests illustrate
the invention. These tests use an aqueous suspensi on
of cal cium carbonate, 55% by weight of the particles
of which have a dianeter of |less than | gm as neasured
by a device of the SedigraphTM 5100 type sold by the
conpany- MazhcldeitcT4 BBIM obt ai ned by 10 grinding
cal cium carbonate with 0.7% by dry weight relative to
the dry wei ght of calcium carbonate, of a conb
pouagsfac o OIS PYicBki@eght 35,000 g/ nol, obtained by
ed radi cal pol ynerisati on pr.oce
of For e&@ﬁ%ftiy: (933§ i teod OrA8E RORYIePSS PUTTIIEIRS %*?fe%? %I:;’ems
met h at e QQOS\thl‘mix.turééare ina
of i thEbiutyitioR Y BfmAisBE fnalelél b

tralised

S ainflx& W pRrGilada™hepe df 5 titte aapacity] aqq:grdmg tp ﬁlée ﬁ%ﬁpww cycle:

previously descrl e sts n 6 use
respectl’vé’i"f)“gto g:rﬂf-[ﬁéan‘gFﬁlBo?n?ﬁgs "dry powder .
obt ai ned  jaRskftiBRbE e PV regiatithanididrease of (6 tePaprrajuse tg 90°C
and 8 These tests illustrate the

t
tests use sdditioges 6%0§E}§EF@F%‘?X6?P%‘$J‘E%F”&$E% @i’roggtgat e
sol d by t hr%sﬁlg??gé}}{%r %’Iﬁg M 48 g8d ddaRidndTRalchiet eleorateM

120 T, obtarn gInawt 25 medium of

cal ci um- castipompfoe 1 mtiuterfolewed bydiehiasgeer of pri or
art, 78% by wei ght of the particles of which have a
di ameter of less than I pmas neasured by a device of

t h%x%ﬁ&*bﬂbﬁ%W@&ﬂﬁuieypg sold by the conpany
e sai d suspension
acddl Herty rerge sEEImAOHbg Syl Eioh EpHiagy aysgm fned
4 SlaREe @slmmard @mgf the dry
po&ﬂ@rﬁwﬁﬁgﬁﬁggﬁ hé/&'a,){ &Barts( Ofml al?f‘gaddl E}‘L,Yﬂ'ﬁ‘
Tedihe RVO parfdeSl&e'Ithes ealtbemds,at. 19706 i Atveateneath A igpfed on a
Yvroud system. The extrusion parameters are.
- temperatures of the 4 zones: 170-180-190-195°C

- screw speed: 30 rpm

Measurement of impact resistances
The impact resistance measurements are made according to norm British Standard

BS 7413: 2003. The measurements were averaged over batches of 10 test samples
manufactured with the Diadisc™ 4200 machine sold by the company

MUTRONIC™,

Testsn° 1.2 and 3

These tests illustrate the prior art.

These tests use an aqueous suspension of calcium carbonate sold by the company
OMY A™ under the name Hydrocarb™ 95 T, obtained by grinding in a wet medium
of calcium carbonate with an acrylic polymer of prior art, 55% by weight of the
particles of which have a diameter of less than | pm as measured by a device of the
Sedigraph™ 5100 type sold by the company MICROMERITICS™.
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These tests use an aqueous suspension of cal cium
carbonate, 78% by weight of the particles of which
have a dianmeter of less than 1 mas neasured by a
device of the SedigraphTM 5100 type sold by the
conpany M CROVERI TI CSTM obtained by grinding in a
wet medi um of cal ci um car bonat e th 1.0% by dry
vvei ght relative to 5 the dry weight of cal cium

35 ggaai gt}sﬁgqlsm?rb‘ggsn%)rheg C?c%oqgiﬁg o thme%ﬁ éﬁéwd\@bgctbﬁcnbed

controll r adi cal ed
POlp¥gE P 32bizA0 m@@mcﬁu’ely/\&t Hr angf 14 pm-gzl%tbg/ dryepayfier gptain
net hoxy poI et hyl ene gl ycol nethacrylate of nolecul ar
weanthf part ‘T@’ﬁ?ki‘ﬂ itve806 of acrylic acid. 10 totally
neutralised by soda. The said suspension was dried
according to the nethod previously described. Tests n
9 %ﬁsﬁ@%@m&@spectively 8 and 11 parts of the dry

po obt arts of inpact additive. 15
Fo%@%ﬁ:‘ﬁsﬁ g ﬁ?%%enﬂg? to 10, the conpositions of
t h%&;ee(egt@ akaaﬁ ucoes Bsbetisioansf calpiud carbanate, $§& by weight of the

wi th the corresponding valu s of t{1e i mpact

r e pagiclesof svhicly }@avg,a\;gqmetprnof gﬁﬂt}éanl Jies THeasured by aéicé:e o(il‘ t:e
r / RECIOST
oAt ”13/15 P rﬁ?‘g ﬁ_g(gngmnéd"gﬁng’%%%mfoo 100 gb Y i.
10@11:amg0:ammn @arbingte ostiP0.0% By drysweight rlativs te the @fgelght 0

Pack, 2.
nga\ﬁgg{n 53150 %?]§f§‘ cf%r%)ogﬂémg %%r%gl%&\galzwgggt 3,0 (ﬁa%hﬁpadbtamed

S Iy &nﬂ&%@%ﬂkﬂgﬁﬂﬁn&lsﬁtuﬁl frocesSinbvBerto s
Durastrength 0.0

Hydrocarb $&4TbE weighh & ant_t)hqyyg pel%fg{f%&'e YEBkel methacrylate of
molecular weight 2,000 g/mol,
- 8% of acrylic acid.
totally neutralised by soda.
The said suspension was dried according to the method previously described.

Tests n° 4, 5 and 6 use respectively 8, 11 and 14 parts of the dry powder obtained
and 6 parts of impact additive.

Tests n® 7 and 8

These tests illustrate the prior art.

These tests use an aqueous suspension of calcium carbonate sold by the company
OMYA™ under the name Hydrocarb™ 120 T, cbtained by grinding in a wet
medium of calcium carbonate with an acrylic polymer of prior art, 78% by weight of
the particles of which have a diameter of less than 1 pm as measured by a device of
the Sedigraph™ 5100 type sold by the company MICROMERITICS™,

The said suspension was dried according to the method previously described.

Tests n® 7 and 8 use respectively 8 and 11 parts of the dry powder obtained and 6
parts of impact additive.

Tests n° 9 and 10

These tests illustrate the invention.



Hydrocarb 95 T 0O 0 0 8 11 14 0 0 0 0O + 0. 7% pol yner*
Hydrocarb 120 T O 0 0 0 0 0 8 11 0 O Hydrocarb 120 T
00000000811 + 1.0%polyner* Inpact (kJ/ni)
9.9 10.8 12.1 10.9 12.7 14.4 9.3 4. 11.9 13. 2 8 9 6
4111 Sta 0.50.320.550.392.221.011.61.41.23
1.0 ndard 2 9 7 8 deviation Table 1: conposition of

t herighsé teRfsant ah'%ﬁﬁéﬁﬁ@'s@éikhﬁmf of ealdidrhi canenaed78% by weight of the
cor respondl ng val ues of i act resi st ances Cinyng fth

destagiriescef witeh bewen @myﬁ%pf less then ben %'Srmﬁ?é‘P@E Fdeyifs of the
9/ @y é}ﬁl‘l‘ﬁ' ﬂ%gpt%e 2oOBY bRy {xgl?pan? %g%kgﬁiERI’I‘ICSW, obtained by

pol Vit 'sat i on CESs I'n wa
et grimdingpinl ayeethyedine oflcplcimim carednatecwish MO% by drpowel@bll rgfative to

mc‘gﬁgfya‘ﬂ?‘gg‘tgﬁ?f%m bRt & Sllacls ips B FblgeSlad Hefiht 35,000

Lﬁﬁbl oBtaﬁféEﬂ%?ra' | DRRoIRArHEES pbBaiefisdtionPeockss ia valkel 0'5', 3
inrelation to a calcium 10 carbonate, 55%

we. ght d2% by vrighti ofl methoxy nme,thylaneeghyé@lsmetiaamlﬂep?g mglecular
size o 522 and a conpari son between

tests 7%&@&%@%‘%{3910 inrelation to a cal cium

car bonatd% of&¥ylinaciki ght of the particles of which are

| ess, than 1., ize on the one hand denpnstrate
thi?ta %Qe‘f%g@[byr afist ances are always higher in the

C askhe@bidGaspehsith was EAEDRRSdMD e nARSd Hreeidudly a¥dcaibed. Y

ground according to the invention in a wet nediumin

t hel epte diS Shand i Userrespeetinsly,8 lapdre parthef ey poidsr otagaed and 6
S’aﬁggplpﬂﬁbﬁm{twev' a the grinding process in a wet
|

um o e calcium carbonate, thus enables the
i mpact resistance of the thernoplastic resins to be

e r bat 0, Furt he thasbnheck
hEeF b o e Y LRV snommnsrioas ST S Ebimparid Bgutations
| S petusédy fdgetiet wetiURe corfesgdiathelvahied ot -impact resxstances, are given
in table 1,
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EXAVMPLE 2 15 This exanple illustrates the process of
manuf acture of thernoplastic materials, containing at
| east one PVC resin and cal ci um carbonate, a

t hernmopl astic material into which the follow ng have
been introduced: - either the cond, polyner, use of
which forns the subject of the present 20 invention:
-in the formof dry powder resulting froma stage of

gr {ndiMgrhdf peaqugoys fmedijum of galjcigim car Qorratie§in 9 10
th presence of tihe said _[')Cll_ oer { andldryvirg—af—the N
su Poosirgnvetsian fdt | -B i BA helN dr M of 'a\(y %%vd"é} IN
res#w? fromthe m|xturle of {the |said] 25 jpol yner
Wi 1 nmpact mddifiler, {or again_in the flormlof dry
poyWlgéovylit roduced jgn age mioa irie0inlathe 10ext taidelO i 1o | 10
the other constitjuents, -| or @ pollyner ;of thmgriooﬂ 0
ar{, in the form|of dlrypvvde regul tipg frloma “stage
of T T a T i ol galcigmcarooratiesin 5 5
th(b%p'dr”g%ézgce 30 2? tm%s sg?d pol virer . Jand |dryijng of
t h¢CaePaeinsi on ofjt2as heals Teats N1l 25i ¢ 2.8s)t2.5 | 25| 2.5 2.5
il gstrates the griod art| 53! Thijs tegt usles gn
aqe8tP¥Yspensi qn ofl calfci um carbonat ¢ solld by the
COMPEDhaxOVVATV U 6(05e] GL8TF ofasdr @651 009 980 1.0.0 | 0.05 | 0.0
obfal ned by grinding|of clalcidm carbonate witH an
actylic polymer df Spfior lart, {55%by wei ght| f it Re 5
pattiches—of—whircth—ira cigmeteyr fibS['ﬂlpﬂa
as Pé’gagﬁ?’é%hby a dévi cgoyf ?hr geai g‘?aph M j5 5108 tlype
sol tubastreAgh conpany M | TIQSTMO TheOsai d | ¢ 0 0
sugpensi on was drli edtaccordi ng to {t he t hod
pr ¢VilobBPYM§ESscr i bed#m This tést uses 8 parfts df the
dr YERAYS! F ar ey S| Qar §S oOf[ THTPACH O T 6E| o 0
Tel{t n 1%|blg(§ﬂfl'hié tgestt g%Ilust ates| thelinventign. This
t esHydsearbt3 iquéols s@ssEen@i pn8of{ dal ¢i tAn cékl:orﬁ)age,o
55% Lght of [the| parfticles off whi¢h have &
di aﬁ@;/%%\%@g"qeéss than | nas freasured by a [devijce of
t heHydrocarb 120 T 0 ¢ 0 0 0 0 g8 | 1 0 0
Hydrocarb 120 T 0 0 0 0 0 0 0|0 8 1t
+ 1.0% polymer*
Impact (kJ/m®} 99 | 108121109127 | 144 |93 | 14. | 11.9 | 13.
2 8 9 6 4 1 1 1
Staj0510321055(039]222(1.01 161141 123 )10
ndard 2 9 7 8

deviation

Table 1: composition of the different thermoplastic formulations and corresponding values of impact

resistances

*polymer designates the comb polymer of molecular weight 35,000 g/mol, obtained by a controlled
radical polymerisation process in water of 92% by weight of methoxy polyethylene glycol

methacrylate of molecular weight 2,000 g/mol, and 8% by weight of acrylic acid.

A constant quantity of organic impact modifier (6 parts),

- a cemparison between tests 1 and 4, 2 and 5, 3 and 6 in relation to a calcium

carbonate, 55% by weight of the particles of which are less than 1 pum in size

on the one hand,
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Sedi gr aphTM 5100 type sold by the conpany

M CROMERI TI CSTM obtained by grinding in a wet nedi um

of cal cium carbonate with 0.7% by dry weight relative

to 15 the dry weight of cal ciumcarbonate, of a conb

pol ymer of nol ecul ar wei ght 35, O% g/ nol , obtai ned by

a controlled radical polynerisati process i n water

of : 92% by wei ght of nethoxy pol yethyl ene gl ycol

nmet hacryl te of ém@lrelaﬁeﬁ by a calcium
wei ghf oqm% qagﬁ 8%%%0?2?‘1% ér)lgl&i: ?al I sed b

soda. Tr@rmm 8% e rvedign ofiete partiokss ofodhithcara IS gl gn in size
nmet hod preV| ously described. This test uses 8 parts

of the dMyt ﬁ@ﬂ‘/‘d’é‘?“dobt ai ned and 5 parts of inpact

addidnl Mtrate :Fﬁacttthé‘ i ?a&ﬁes-mhﬂ%eﬁ Qfd alinal4i Stghat &s ttehease of calcium
|nvent|on

uses an aqueous S ensi on of
cal airhomateawbish dtae beoh @rayjoustyegreBifh aFHp" lefm% Eftjon in a wet
the n rocarpT ed by grinding in a
ﬁ@&ﬁﬁ:}{h o?rg& ?c&dgnég%?%gag@gpw th an acrylic

IOOI Yhe éoriibutioh @f tiey ctamtBﬁ&l’lymyr, wini the grinding p@ceq@ap 1@ajwat gaedium of
of which have a di gneter |l ess than 1

by @e&ew%wabmt% %c?nsléaq the 4BR f%“isé%“w “r}g‘%ﬁ‘g’“’ resins
thet CfMOCR(JVERI TICSTM The said suspen3| on was

accor

drie Ing to the nmethod previously descrtl g@d lasti
Thi Eumwnmsets & beant chegked: fhat dhey mogulee?f eashapinly tpgpoplastic

5 { t additi d
Tou Sy log st B RO oMRE] S el o

carbonate 54 of a conb pol yner of nnlecular wei ght
35,000 g/ nol, obtained by a process of controlled

radi cal polynerisation in water of. - 92% by wei ght of
met Roawippkyet hyl ene gl ycol nethacrylate of nol ecul ar
wei ght Z, 000 gJnol, 5 - 8% by weight of acrylic acid.

totally neutrali sed by soda. Test n 14 This test

L pglr ahesid hﬁxslrﬁ%?%é gfbcegs of Iﬂﬁa@ufa@ﬁﬁe %?qge%ﬁ‘)p]astxc materials,

aqueols SUEpensi on of ¢ um car bonat e sol
conq:m:t@mmglw/l\ew orredBY Ct fesin nmd&:alelyml omhoETd/| a9$efm0p astic material

obt %Itonv%gtcg)(hegfrohgg{ng%abg bé%n\q\ﬁtg'o ecf um
- either the comb polymer, use of which forms the subject of the present
invention:

-in the form of dry powder resulting from a stage of grinding in
aqueous medium of calcium carbonate in the presence of the said
polymer, and drying of the suspension obtained,

-or in the form of dry powder resulting from the mixture of the said
polymer with an impact modifier,

-or again in the form of dry powder introduced into a mixture in the
extruder with the other constituents,

- or a polymer of the prior art, in the form of dry powder resulting from a
stage of grinding in a wet medium of calcium carbonate in the presence

of this said polymer, and drying of the suspension obtained

Testn® 11

This test illustrates the prior art.
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of cal cium carbonate with an acrylic polynmer of prior
art, 55% by weight of the particles of which have a
di aneter of less than 1 gm as neasured by a device of
the SedigraphTM 5100 type sold by the conpany

M CROVERI TI CSTM 15 The sai d suspension was dried
according to the method previousl §3described. This
test uses 8 parts of the dry powder obtained and 5

parts. of inmpact additive, togethek 0

et gt ROE Gl A Foepp bR clfiiat” oS4 W e compny
a9/ lmmmmm aindesd .tlhynﬁrné)l’l-l)ﬁi?(&ﬁrbggo/%gfl‘; robtaJirfhed b)?gi”indihg of calcium
po yrrerlsatl,onln wat er. of ., t Q OoXVY ..

bol yEbARAte NETRGIR B liGraebimer §f Bier ot HioP B8 et e Phricles of

wei ngTchhzhagQ 9 d%ﬁ'@éra)f 70 Iﬂ'}ﬁg"i’eﬂrﬂ bé mighsuRdry d o Viégirg’the Sedigraph™

totally neutralised by soda,” where the sal
pol iR type sold by teuroetpady MICRIOMERITACEHS ext r udi ng

| dn the, f f, d ) it .
gg (r:1 E‘k“? fe'ﬁailé Elgsg_er%ggl \g%srrgrfegsafé}fﬂl%g féjﬁ% ‘nfﬁ"xodt evr}.(g;fs)?;} dikribed.
i X THfs@est W@ it bRt drpeoated ob@ined zhd® pares dfdmpact additive.

previ ously described, and the inpact resistance
nmeasurenents were taken as indicated above. The

res%gt%oq?e shown in table 2, where the results

obt ai ne or test nt have also 30 been reported. 55
Tesilhis test iltustt@ed e lavemioror art/ | nvention (PA/IN) PA PA

I N LN, Lacovyl 100 100 100 100.100 .Krono 0.5
5 5 185 1631 0SPE o muedpt pueasied of Glgin cortenBRcs B gt of the
0. Oparticled o Dwhieh haGda Qidieter D 1636 tHaB NMYirA a8 nfeaurél] By a device of the
Durggf,ren h 0005 ? + 1% pol yner* Hydrocarb 95 T 8
8 0 1gapl%§;‘d|‘5 RO, tspegegldr by the gompany MICROMERITICS™, obtained by
grinding in a wet medium of calcium carbonate with 0.7% by dry weight relative to
the dry weight of calcium carbonate, of a comb polymer of molecular weight 35,000
g/mol, obtained by a controlled radical polymerisation process in water of:
- 92% by weight of methoxy polyethylene glycol methacrylate of molecular
weight 2,000 g/mol,
- 8% by weight of acrylic acid.
totally neutralised by soda.
The said suspension was dried according to the method previously described.

This test uses 8 parts of the dry powder obtained and 5 parts of impact additive.

Testn® 13

This test illustrates the invention,

This test uses an aqueous suspension of calcium carbonate sold by the company
OMYAT™ under the name Hydrocarb™ 95 T, obtained by grinding in a wet medium
of calcium carbonate with an acrylic polymer of prior art, 55% by weight of the
particles of which have a diameter of less than 1 um as measured by a device of the
Sedigraph™ 5100 type sold by the company MICROMERITICS™,

The said suspension was dried according to the method previousty described.

This test uses 8 parts of the dry powder obtained and 5 parts of a mixture between the
impact additive and 1% by dry weight relative to the dry weight of calcium carbonate
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+ 0. 7% polyner* Polymer 0 O O O O0.05** |Inpact (kJ/ M)
9.92 9.1 10.2 9.8 10.5 Standard deviation 0.52 0.5
0.4 0.45 0.5 Table 2: conposition of the different

t hernopl astic fornul ati ons and correspondi ng val ues of
i npact resistances *pol yner designates the conb

pol ymer of nol ecul ar wei ght 35,068@ g/ nol, obtained by
a controlled 5 radical polynerisation process in

wat er of 92% by wei ght of nethoxy pol yethy] ene,qly
Totfag oy el yhern] molshl weigBgS 008 HERRed by Eaocess of

by wei ght. of. acrylic. aci * .05 here indicates the
per@éﬁgﬁﬁbmﬁvg‘&msgﬁﬁ?ﬁé‘fwaé%% pol ymer relative t lecul
the tot ajpogiby walhéf methoxabeliethylews Blynelt metherryiais ofpgorecuiar

11, in conparison with test no 1, illustrates the |oss
of irrpac\tfeigh@,@loﬁ@él: caused by the reduction of the
quant i t Ye.0%. i kfdef. Test no 12 denonstrates
that it qg%gﬁﬁﬁgg?gﬁ{%cﬁ%ensate for this reduction

t hroudlly netiteisaditly sddan of the conb pol yner, via the

cal ci um carbonate ground in a wet nedium in the
presence of the said polynmer. Not only is the inpact
restsk aogg obtained higher 15 than that of the sane
conpositron incorporating the sane quantity of inpact
addThis yest illusiraies the inygRYli ng to test no 11), but it is

al sgy i G lsed Qﬁ"ﬁa&&%& sARLAE Of Lalkivfh cABoRRs ol dry the company

I ncorporating a dreater ‘quantity of inpact podif.ier %6 dium
par OMBATO unten thet mmet Bydroeasb™)95 T,tobtained| by grindung; g aavet gpediu

conpgnsate for this.reducti,on ] o LS 15%E isht of th
B BASbR. gk i SRRl TP 5, 50089 g of e
anpiraeh& ﬁﬂwhi&h havele a}afmemometsmmhe ugmamuteasumiﬂb)t # device of the
this is the purpose of test no 13. ' test n

14 amm'gipwg tynessold by %cwi‘fﬂéﬁi@“@gﬁﬁ ¥ite for

thi §1,8 GYGIshERk nt\pegs%ti a_EJb?dih% 6t Bfeiod Pheviustyhizsaibet,

pol ymer 1n powder tormwth the other constituents of,...

t heThisrtpaisists 8rpartFof tthe dryopasyder obiainsdisdr BHECRlHIRATHpIdiLVE,

o S8 0SS0 1 PGP ey g 5500
ThepandlSobtdinéd Bioa pegéss dfitommliedfadicalpalymerisaiorinevatered:
the pr_ocgzstysé b%!cw?vgir { Q? rr}eaxogclg Pboiyrét %Fetnle %?9co%mzlér%la%e of molecular
weight 2,000 g/mol,
- 8% by weight of acrylic acid,

totally neutralised by soda.
where the said comb polymer is introduced directly into the extruding machine in the

form of dry powder, with the other constituents.

For tests n° 11 to 14, the dry mixtures were extruded according to the method
previously described, and the impact resistance measurements were taken as

indicated above.
The results are shown in table 2, where the results obtained for test n° | have also

been reported.
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This exanple illustrates the process of manufacture
thernopl astic nmaterials, containing at |east one

PVC resin and cal cium carbonate, a thernopl astic

material into which the follow ng have been

i ntroduced: - either the conb polyger use of which
5

fornms the subject of the present

i nvention, in the

formof dry povvder resulting froma stage of grinding
I nadry meuu?g&p‘s carcium canpongt €[ i g1 t le1pr esagce 14
of [the said polyner, - or a pollynmer of thelpriof-art;
i n["PRer dromventfondPp/powder resullti R4 f | ofha §Naceﬂdf IN
gr ppdi-ng—+-n—a~dry—redum-ef—cahet Tt 100
pr bEas&l of this said pol yner. ggjb?e%t 15 |si edt
i1 rhe prior art. Thig test Yises ¢alxiyms 3
ca O%I{a‘)?ggg%l d by the conpany GQMWATM yinder ithe Rape 53
Hy iOne RatkTRAcTapah, obt ai ned by dri Ading 24 a arsy médi ym 4
of i ' Tk

. 035.] 0051 0.05
moh&RFBYRF ene gl ycol, 50% by wdi g 0 o1 (ste par%| C gs
of "'WiL£Refp@ly€ @ draneter of legs than|l $m as5 ngas@urgd 3
byla_device of the SedigraphTM|5100 t\ old—Hy §h“
cofrParastrengROVER! TI CSTM Thi s tlest0 uses [B par?s [of>tHe O
dry [t ai ned and 6 partg of impact additi|ve.
30 Tgs)m‘ﬁﬂfg This test illustrates the invention. Thils
t esHydfRsb®EI'Li um car bonate, 50% b§ vvjai ght |of0tHe 8 8
paiHticles. of which have-a—diadet-er—ot—-esg—t-hat—+m 0
as| yEeerd Sy a device of the [Sed! gr%}ptpl'M 5190 [t yPe
57 +3)o} We conpany M CROWHRI TI CST" ", @bt ai rjed by
gr n(L| a dry mediumof calciumc¢arbonate vith
15)Bobrpmof m)nopropyl ene glycql, @nd{0.07%by0drly 0 | 0.05**
WwWe ¢ rel-ai-ve—+t-o—t-he—dr e U"+ o teatetum
ca M@W@’a a conb pol yner of n%?%zul ‘rl V\;eq’%l'tg's 105
35! BRMasidRliati@Pt arned Dy a contr@bied padicels | 045 | 05
polLynerisation process in 5 water ofil - 920 by Iweight _
of met hoxy pol yet hyl ene gl ycol nethacryl ate of

ol @QIHJ ﬁrcomﬁéig!i&rb? th® diftHChe %Hﬂl)lastic formulations and corresponding values of impact

resistances

*polymer designates the comb polymer of molecular weight 35,000 g/mol, obtained by a controlled
radical polymerisation process in water of 92% by weight of methoxy polyethylene glycol
methacrylate of molecular weight 2,000 g/mol, and 8% by weight of acrylic acid.

*¥ (.05 here indicates the percentage by dry weight of comb polymer relative to the total dry weight
of calcium carbonate

Test n° 11, in comparison with test n° 1, illustrates the loss of impact resistance
caused by the reduction of the quantity of impact modifier.

Test n° 12 demonstrates that it is possible to compensate for this reduction through
the addition of the comb polymer, via the calcium carbonate ground in a wet medium
in the presence of the said polymer. Not only is the impact resistance obtained higher
than that of the same composition incorporating the same quantity of impact additive
(5 parts according to test n® 11), but it is also higher than that obtained for a
composition incorporating a greater quantity of impact medifier (6 parts according to
testn® 1).

It is also possible to compensate for this reduction of impact resistance through the
addition of the comb polymer in combination in powder form with the impact

additive: this is the purpose of test n° 13,
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- 8% by weight of acrylic acid, totally neutralised
by soda. 10 This test uses 8 parts of the dry powder
obtai ned and 6 parts of inpact additive. For tests no
15 and 16, the dry m xtures were extruded according to
the nethod previously described, and the inpact

resi stance neasurenments were taket®as i ndicated
above. 15 The results are shown in table 3. Test no 15

16 _Prj.or art/lnyentio | PA: : ;
7 oFtselSef ' i o B ki plfesfto RGN K I Haducton
0. OfhrSughbtheDritapbraBontof e Gomblysblpaar m powder8fopm with the other
Hydrocarb 75 T + 0. 7%.pol yner* 0 8 Inpact (kJ/nR2) 9.0

9. georstitneaiaof thecomaPsiier-0. 3 0.5 Table 3: conposition
of %&%&fn&{‘eﬁ if 'ﬁﬁﬁ Lo&G! E?&l(&ﬂﬂa? thO nBduR! bOBschadthe thermoplastic

corréspon g val ues of 1 npact resistances 20 .
* pobympositites igemsest dandequtitd 19O 4100 Mita. Khere dythus no degradation

wei ght. .35, 000 g/ no obt ai ned..b con |l ed radical
ol §higiless faheaBores agrupy g RAP g e “of
nmet hoxy pol yet hyl ene gl ycol nethacrylate of nol ecul ar

wei ght 2,000 g/nol, and 8% by wei ght of acrylic acid.
58 These results denonstrate that the addition of the

abo#gg@i;ﬂl;oged conb polymer in the thernoplastic

for —via the cal cium carbonate which it has
enabled to grind in a dry nediumw th the aid of

mongpr opyl ene .gl ycol ,, enabl es the C resi .
of s ERaam Rl o ekers ob daaPRRE of fEnRbRHAE materias,
| MPESMAiting Dt frekist bR PV Cesesiht andagiocnSe Bardbene eflthefiadplastie material
nodul e of each of the thernoplastic conpositions is

congtehichibe Bfaxinghsve e inqelyesba. There is thus no
glonm”p(r)]glt It iggnesi&lfer teCcom bk Re Jf\Gnikh $5ATRALE ShbjEct of the present
invention, in the form of dry powder resulting from a stage of grinding in
a dry medium of calcium carbonate in the presence of the said polymer,
- or a polymer of the prior art, in the form of dry powder resulting from a
stage of grinding in a dry medium of calcium carbonate in the presence

of this said polymer.

Testn® 15

This test illustrates the prior art,

This test uses calcium carbonate sold by the company OMYA™ under the name
Hydrocarb™ 75 T, obtained by grinding in a dry medium of calcium carbonate with
1500 ppm of menopropylene glycol, 50% by weight of the particles of which have a
diameter of less than 1 pm as measured by a device of the Sedigraph™ 5100 type
sold by the company MICROMERITICS™,

This test uses 8 parts of the dry powder obtained and 6 parts of impact additive.

Testn° 16
This test illustrates the invention.
This test uses calcium carbonate, 50% by weight of the particles of which have a

diameter of less than | um as measured by a device of the Sedigraph™ 5100 type
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10 EXAMPLE 4 This exanple illustrates the process of
manuf acture of thernoplastic materials, containing at
| east one PVC resin and natural of precipitated

cal cium carbonate, a thernoplastic material into

whi ch the foll owi ng have been introduced: 15 - either
the conb polyner, the use of whi &V forns the subject
of the present invention in the formof dry powder

R RECAT M R S O PR

cal Gl | j1nad 0.7% by dry weight
sus%lﬂu‘%%é;%{bp’g&gtr‘ﬁ@ %gﬁ)?ﬁ@dfgx%n%ﬁog?ﬁgf?&@? n the f o?, fmry &
of wlasivpasviss dryeweighi nfcdlciom ¢aneonap of atogtupalymer of molecular

(552 PR5F i s L, SRR BBl Bohahalffgoces

pr eghtel @t ed cal cium carbonate, and drying of the
obt ai ned suspension. Test n 17 25 This t

est
|| ustr 292% byhweight of mathoxy patvsthyleas sliselsmsthacrylate of molecular
preci pi tak. ' carbonate sold by the conpany
SQVAYTI\)?&%(%@({: o) e Socal TM 312 S, in the form of

an aqueolis byivepgn ot aeryle maddiced in the presence of

0. 7% dry weight relative to the dry wei ght of
cal@pmnéﬁﬁ\{ﬂﬁﬁ‘ggﬁs‘ﬁa' an acrylic polyner of prior art.

30 TS texPhsds 8 PEASHBhE Bry\wddf biRAinal & Glpamg of impdeeadditive.

nmet hod previously described. This test uses 8 parts

of the dry powder obtained and 6 parts of inpact

addpdl Gs pe Tﬁ's an{‘ 14.8he %rg HkSirdsCRére! dxtrtiddd AlcBRlidd'® the method
i nvent i on. IS teSt uses a precipitated cal cium
carfreviataly sddscritied, tdnd thenjrapact SEXSANCENVMeaTithanentsh ven rfeken as
Socaldj Meglg S, in the formof an aqueous dispersion

i nt'09UAPEAHYs been added 0.7% by dry wei ght,

r el Phd péSultsQrd SRwariM tawde tht of cal ci um carbonate, of a

5 conmb pol ynmer of nol ecul ar wei ght 35,000 g/ nol,

obtai ned by a process of controlled radical

pol yneri gattonm TN kol 92%[by i gnT TOT Tigg NOXY

pol yet hy| ene _al_ycol__net Racryl ate |of nol ecullar wei_ght |

2, 000 g/ pBtigr art/Beition@AGM) of adryl iRAaci d, IN
Lacovyl 100 100
Kronos 2200 3 5
One Pack Baeropan 2.5 2.5
Lacowax 0.05 0.05
Durastrength 6 6
Hydrocarb 75 T 8 0
Hydrocarb 75 T + 0.7% polymer* 0 8
Impact (kJ/m*) 9.0 9.8
Standard deviation 0.3 0.5

Table 3: composition of the different thermoplastic formulations and corresponding values of impact
resistances

*polymer designates the comb polymer of molecular weight 35,000 g/mol, obtained by a controlled
radical polymerisation process in water of 92% by weight of methoxy polyethylene glycol
methacrylate of molecular weight 2,000 g/mol, and 8% by weight of acrylic acid.
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10 totally neutralised by soda. The sai d suspensi on

was dried according to the nethod previously

described. This test uses 8 parts of the dry powder

obtai ned and 6 parts of inpact additive. Test n 18 15

This test illustrates the inventigg. This test uses a

nat ural cal cium carbonate sold by the conpany OMYATM

under the nanme OwacarbTM 95 T, in the formof an _
aquahYs: BidRekmoasrateihat thbiadditiasf the aboveanettional dstpyolymer in

dry weight, relative to the dry weight of cajcju
car b Heanoplastis @mall%”yﬁéhe ealcipy| cacbanaie xodé:lcb Hmms enabled to
eﬁ/@%ﬁc@l,'eﬁﬁble@ﬂle impact
0

35, Al

¢ e Bty Rk @ ot e BARIRRGTDRYISHOoEL Alblet

met meststange by theiydrawplasticmoiposiivh abteiped tebeafnprayedcul ar

wei ght,. 2, 000 g/.nol,, - 8%Db i ght _of ;aceyl j.c ' :
Vot Hhrpisae. LI dioh, PR A9 Bl §F ol of T thermoplastc
Was ceinbedtiainas cehshoit bid EhRl fe1d00d: pyteMPaLFheye is thus no diminution
descri bed. A This test uses 8 pans of the dry powder

obt &f Redigidity & thetheameplastig samposififnss j ve.  The resul ts

are shown in table 4. 60 Test n 17 18 1 19 Prior
art/Invention (PA/IN PAINPAIN Lacovyl 100 10 100

100 O Kronos 2200 5 5 55 One Pack Baeropan 2,5 2.5

2. SMQMX 0.05 0.0 0.05 0.05 5 Durastrength 6
6 6 312 S8 0 0 0 Socal 312 S+ 0. 7% pol ymer *
0 800 Hydrocarb 95 T 0 0 8 0 Hydrocarb 95 T+ 0. 7%
polyner* 0 O O 8 . .
is example illustrates the process of manufacture of thermoplastic materials,
containing at least one PVC resin and natural of precipitated calcium carbonate, a
thermoplastic material into which the following have been introduced:

- either the comb polymer, the use of which forms the subject of the
present invention in the form of dry powder resulting from the
introduction of the said polymer into an aqueous suspension of natural or
precipitated calcium carbonate, and drying of the obtained suspension,

- or a polymer of prior art, in the form of dry powder resulting from the
introduction (case of precipitated calcium carbonate) of a polymer of
prior art into an aqueous suspension of natural or precipitated calcium

carbonate, and drying of the obtained suspension,

Testn® 17

This test illustrates the prior art.

This test uses a precipitated calcium carbonate sold by the company SOLVAY™
under the name Socal™ 312 8, in the form of an aqueous dispersion produced in the
presence of 0.7% by dry weight relative to the dry weight of calcium carbonate of an
acrylic polymer of prior art.

The said suspension was dried according to the method previously described.

This test uses 8 parts of the dry powder obtained and 6 parts of impact additive.

Testn® 18
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I mpact (k!/m 11.0 12. 9.92 10.9 O Standard devi ation
0.8 0.5 0.52 0.6 Table 4: conposition of the different
t hernopl astic fornul ati ons and correspondi ng val ues of
i npact resistances *pol yner designates the conb

pol ymer of nol ecul ar wei ght 35,000 gl nol, obtained by
a controlled 5 radical polynerisation process in

wat er of 92% by wei ght of nEthox% pol yet hyl ene gl yco
nmet hacryl ate of nol ecul ar wei ght f,OOO gl mol , and 8%
by wei ght of acrylic acid. These results denonstrate

t hay, .t he iﬁd Je!sglfrﬂe ig{r?nttilaﬁ. above-nenti oned conb pol yner
astic 1o

. 1 . .
i nt gM§ g8 HIpdy rmul ation; via natural or

pr epfiipidsuesd £ petipitated anlotunatarbonat® self thy thaicompagy §QLVAY™
b | xed i t nedi| d then dried. y
et the e Se B 1S el e B LA el BB TRt Which has
ob gﬂggdetd% @%H fﬁ?%% t rORAL 8L 819 weiglft of eateium carbonate, of a
Con%ésl 1S Wi Ch dde

not contain fhe co pol yrmer
Fur donetr palymeer 6fmdiemildresight ASORG B MUkcAD NS TR ARIPRSG Pt controlled
each of the thernoplastic conpositions is constant
andfagigalRo %erfﬁé@‘%fﬁgerl\?ga. There is thus no
di M nut i gy, bY5wabhtt femethokplpdlyethflenh glychlemetbperalstd ef molecular
conposi tions. MPLE 5 61 This exanple illustrates
the proceeight0008i@Phct ure of thernopl astic material s,
cont ai_ni SASF fuE resin and natural cal cium
car bonatge],ﬁbgt“t'éﬁ%?m%?g@% icc material into which the
f ol fotallymguinalised beewlai nt r oduced: - either the conb

pol r.use of.which for . ' .
L e oo Oy iR o M b PloviiEly e el

t heThig tdspaies Bipans of thé ey psiddr plshiedeand Gpeats ofl impagtiaddive.
suspensi on of natural cal cium carbonate which has
previously been ground with a grinding aid agent of
theypelwyagrylic type of the prior art, and drying of

t he”suspensi on obtained (tests 22 to 28), - or the

c onBhig tesy itkustratestbe inyentisin. whi ch forns the subject of

t hepresent . i.ny I Of.: [ REMSIA™ ynder the
oo LTe R Uit @lkiurd fodbind & ol B The oy KMVPY

dur haige Onslaagb™bH5 g irethesonth spen squeounispasion ato which has been

cal cium carbonate (test 21 - or _a polyngr o '
ar ¢804 07 By B Feikhig il PLufieRtar Rt bacpia. ofa comd
| Nt pQ0MEE bPInd¥cuiar PREIYIIESS,000 Rimc)) oReined biyCa drocasyuedusntrolled
suspension of natural or
radical polymerisation in water of:
- 92% by weight of methoxy polyethylene glycol methacrylate of molecular
weight 2,000 g/mol,

- 8% by weight of acrylic acid,

——.

totally neutralised by soda.
The said suspension was dried according to the method previously described.

This test uses 8 parts of the dry powder obtained and 6 parts of impact additive.

The results are shown in table 4,



10

15

preci pitated cal ci um carbonat e,
suspensi on obtained (test 20).

illustrat

es the prior art.

and drying of the
15 Test n 20 This test
This test uses an aqueous

suspensi on of cal cium carbonate which is a calcite

from O gon (France),
by dry wei ght of a honopol yner

2

whi ch has been ground with 0.7%

of acrylic acid,

relative to the dry weight of cal Cium carbonate. The
sai d suspension was dried according to the nethod
pr evi ousliydestribet E;I S Test [Sef; S p@ s 1of [t he
dry powder obtained and 6 parts of inpadqt afditive
Test n 21 25Pfibi avirvetiin (PAsiN)at ep thde iinbentPdn ¢
test uses guesHs—sHspenstor—o—ttak cHN T a-aons
which is éaGﬁYlﬂlte from Orgon (Ff a}@%), (/gn glhddi 2 100
di spersed with 0. 7% by dry weight{ rel atfige|to the dry
wei ght ofl cal cium carbonate, of aicoob golyher o
nol ecul ar Kmng;hiZOBS 000 g/ mol e, 3bt &i nddSby 2 p 0CESS
of contr ed—rati-cat—potyrerisat || teT5af
80% by |%‘FﬁuP*\9F‘E 6';y pol yet hyl e éggl ;%l% 23] 23
met hacr yl [afRo@hx NOT ecul ar  wei ght ] 20080 |¢).0mD10.05 | XBOHY
by wei ght}] of acrylic acid, - 4.9% by weiight | of
met hacryllic acid, 62 1.5% by wei ght of 5
but oxypol ropyenehenrmat eat € CTRMU T Bi Ng gLO | UrY T 4
of oxyprdyﬂ'ﬁxwfe‘:Il otally neutrali Eedgbv gt ss6'l k :
sai d suspeSwgal@d12\gas dried accordi hg 8o thé petthod ©
pr evi ousliy—-descri-bed. -5-This—t-estt+uses—-patts—ot—the
dry pomdérs"(%lt%lzr%ﬁoam’tlp‘éy‘ﬁﬁﬁs of |n'pact afdi i ye.9
Test N 24 I HScaGos T/ 11 Ustrates Tlie pnvgngl pn.g T g
test use Nn_agueous suspensi on of calcijum carbohate
whi ch i s [Hghbarl 85 TrHoh V% dEnabn (Fﬂande)) wHl ch rﬁ’as
been gr ourd—wW-thR-0xF0by—ery—wergpt—ot hetopo) f
of acryli ci“ﬁ’é?({k”f“e] ative to the plr)]/rx%l gli%t WC l |‘9ur
carbonatg. Into the said suspensipn was jtpen
introducdd 0 7%by dry weight rejativelto the diy
Standard deviation 0.8 0.5] 0.52 |70.6

Table 4: composition of the different thermoplastic formulations and corresponding vatues of impact

resistances

*polymer designates the comb polymer of molecular weight 35,000 g/mol, obtained by a controlled
radical polymerisation process in water of 92% by weight of methoxy polyethylene giycol

methacrylate of molecular weight 2,000 g/mol, and 8% by weight of acrylic acid.

These results demonstrate that the addition of the above-mentioned comb polymer
into the thermoplastic formulation, via natural or precipitated calcium carbonate,
with which it has been mixed in a wet medium and then dried, enables the impact

resistance of the thermoplastic composition obtained to be improved, compared to

the same composition which does not contain the comb polymer.

Furthermore, it has been checked that the module of each of the thermoplastic

compositions is constant and equal to 1900 + 100 MPa, There is thus no diminution

of the rigidity of the thermoplastic compositions.

EXAMPLE §
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wei ght of cal cium carbonate, of a conb pol yner of

nmol ecul ar wei ght 107,700 g/ nole, obtained by a
process of controlled radical polynerisation in water
of : 15 - 91.5% by wei ght of nethoxy pol yet hyl ene

gl ycol methacryl ate of nolecular weight 5,000 g/nol,

- 6% by wei ght of ethylene glycol6hethacryl ate
phosphate, - 1.8% by weight of methacrylic acid, 0.7%

2 g nﬁ;sgg@g&a@ ?ﬁ#ﬁﬁé@ Otllz% op)gc%/c%rgsg gg lrtgﬁgﬁfagﬁg]e ) ftﬁ%l%gﬁsté% &natenals,
by E‘&{ﬁn@% dt ;lﬁas? 3ho Wu k&S bl Rathay albiafn cdrbotiatep lal theminoplastic

by SO spensi on was dried according to
t hemmlriabmtqowhmh dwsbelO\dmsdﬂﬂ?mn introgdpeedt est uses 8

parts o e wder hventi
addr t Ie\}ti\er ttﬂg goqaé é’g eéélserﬂf \%{3 qP a% ég @k ﬁk&@ﬁq vention
I nventij @b folh io$ déygsdivdes RSulting &qm&humu'sdmnen of thn saift polymer into
cal cium carbonate which is a cajcite, from 3-; iously been
( Fr ancs) aquepHscisprasion of mayral sAlsUR FabenaiRavaieh dias, previcusty

wei ght ' ty&d of theeprie? art, and
t he dr &n@wﬁﬁ@@%ﬁﬁ%ﬁm%g? %Jgt%oly%gmfn?@ t heﬁé:%u d
susperdriying o‘ﬁﬂe sufpensiombbtoiiad GestO278628), dry wei ght,

{;glngt %W%gﬁdr YL, 4he g?h&g%b%cfal Gl i 5 g@%&?}?ﬁ'{ zyres%t iftvention

obt ai NGGh® Yorth Bf AECFEvdet ré‘s@hin@dl‘dr@dhd mﬂnodwdtnon of the said polymer
pol ynmerisation in water of 63 82.5%Db

et hoxdprissaptaga ot %W@O@q dispsrsionefinabuglica jun g a@&ﬁsh?l)'

wei ghtg5 3% é‘ rirOdny M’eﬂxghforrﬁf oieﬁﬂy |p8ﬁ}ﬁergl'ééﬁl@th from the
methacryii t e pho spl?ate 6% by wei ght” of nethacrylic

aci d, 1ﬁtred®nﬁﬂ/mﬁy pmb«r@m‘tofqmonaﬂ hmlo ameaqua@uswuamsmo of gratural or

2 gn}/\g: el 51?%}) ??&(illll %grlg?éo%é éw i e ?“35%13%3 obtained (test 20).

neutrali sed by soda. The said suspensi on was dried
according to the method previously described. 100
Thigliésg—uses 8 parts of the dry powder obtained and

6 PehlsSeRfiinlsiMectheppidt ik ve. Test n 24
This test uses an aqueous suspension of calcium carbonate which is a calcite from
Orgon (France), which has been ground with 0.7% by dry weight of a homopolymer
of acrylic acid, relative to the dry weight of calcium carbonate.
The said suspension was dried according to the method previously described.

This test uses 8 parts of the dry powder obtained and 6 parts of impact additive.

Testn®21
This test illustrates the invention.
This test uses an aqueous suspension of calcium carbonate which is a calcite from
Orgon (France), which is dispersed with 0.7% by dry weight, relative to the dry
weight of calcium carbonate, of a comb polymer of molecular weight 58,000 g/mole,
obtained by a process of controlled radical polymerisation in water of:

- 80% by weight of methoxy polyethylene glycol methacrylate of molecular

weight 2,000 g/mol,
- 13.6% by weight of acrylic acid,
- 4.9% by weight of methacrylic acid,
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This test illustrates the invention. This test uses an
aqueous suspension of cal cium carbonate which is a
calcite from 15 Orgon (France), which has been ground
with 0.7% by dry wei ght of a honopol yner of acrylic
acid, relative to the dry weight of cal cium carbonate.
Into the said suspension was then _introduced 0.7% by
dry weight, relative to the dry Réi ght of cal ci um
carbonate, of a conb pol yner of nol ecul ar wei ght

54, 650_g/, i ing 19 units
Fadi cal oy Sy eddl BE B phiBpASS fmiggRLisRchahing
wei ght ofofmej?ﬂmmlermpl yethyl ene glycol nethacrylate of

nol ecu e%t]) 000 g/ nmol, - 15% by wei ght of
acr yPta Yﬁ@*"@ls WW%. ght of nethacrylic acid,

4. G%hlaxéai\&%hqﬁhm@ﬁ wad @ﬁwdcc&atdgas Enel radtiod ;3'5v10ueﬂ?y d8dctived.

t utoxypolyo propyl ene hem mal e
con?ﬂnmtﬁstglsqsgg paststod thegiry payperebiainedand é@@ﬁ# @fylmpact additive.
neutrali sed by soda. The said suspension was dried
according to the nethod previously described. This
tesgggggggs parts of the dry powder obtained and 6
b§¥ act dltlve 30 Test n 25 This test
|II %@ﬂé Eﬂ?ﬁ%ﬁ 64 This test uses an

aQUWt@%@%ﬁlaaae&E sEefdioHTb £ Sl Eimadafbonke Gihit!s ista calcite from
calcite from Orgon (France), which has been gground

wi t (Orgory (Brayeedirwhiole hagtheew Broxnk SaBILT% biidry weightela hemopolymer
ac car bonat e.

ot O Bl il el B Ea, WEEDE clinfkafloli o0 20ME)

dr y Imteithd$aid mﬁpaﬁmomwawthbm intddyced D). e by kity okight Irelative to the dry

car bon te of .a Co of . nol. ecul a i ght .

101, B GSbolRe T oM RAGEE G mOTssEiAD it 107,700
rad lgiffﬁblepéﬁté&fi&! byepioedks bﬂcdﬁ»ﬁﬂoﬁéd Alicat p i ntion el gktof:

of met hox S%I yet hyl ene gl ycol net hac[ﬁg’sate of

mol ecul aP by Hiteight o medonp polyethglene 9! methagsylaterof molecular
acrylic %lié%t S%OQg]mr}l 6% by wei ght of nethacrylic
aci d, ’ 7
~ 6% by weight of ethylene glycol methacrylate phosphate,
- 1.8% by weight of methacrylic acid,
- 0.7% by weight of butoxypolyoxypropylene hemimaleate containing 19 units
of oxypropylene,
of which 80% by mole of the carboxylic sites have been neutralised by sodium.
The said suspension was dried according to the method previously described.

This test uses 8 parts of the dry powder obtained and 6 parts of impact additive.

Test n® 23

This test illustrates the invention,

This test uses an aqueous suspension of calcium carbonate which is a calcite from
Orgon (France), which has been ground with 0.7% by dry weight of a homopolymer
of acrylic acid, relative to the dry weight of calcium carbonate.

Into the said suspension was then introduced 0.7% by dry weight, retative to the dry
weight of calcium carbonate, of a comb polymer of moiecular weight 200,950

g/mole, obtained by a process of controlled radical polymerisation in water of:
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9% by wei ght of tristyrylphenol nethacrylate having 40

et hyl ene oxide units, 0.6% by wei ght of

but oxypol yoxypr opyl ene hem nmal eate containing 19 units

of oxypropylene, totally neutralised by soda. 15 The

sai d suspension was dried according to the nethod
previously described. This test gises 8 parts of the

dry powder obtained and 6 parts of i npact additive

Test n 26 This test illustrates the invention. Esl 1
test useg. 5% tyomeghtsofanaheryspobyetnflensalydol maﬁ&ﬁﬁ&r‘iﬁ? molecuiar
which is a calcite from Ogon (France), which has

been gr owgigh W’Q(H)@m?{y by dry weight of a honopol yner

of acryl g b?%é#ghtro?Elﬂ&]eﬂ@gﬂy@oltn‘f@hdéfﬂatw?h@bhataf cal ci um
car bonat €. sai d suspen3| on was then

i ntroducbd"/ocbymmlytafmyeﬂmﬂ@lmam relative to the dry

wei ght o Ci U comb pol ynmer of

nol ecdl aézg‘gq g‘H?‘ f%g%@m}'%ﬂ}ag& a%25 obt ai ned by a

process @fycwmwveight @tdnta@rpalgbxmmdwime ihemimalente ponkginiag 19 uniis
of . - 86.6% by wei ght of nethoxy polyethylene glycol

rret hacry‘Pfané‘P@PYWB?’ecul ar weight 5,000 g/nol, - 6.0%
bYkédn acid, - 1 7% by wei ght of
?@‘3*1*.@‘5?%*‘ 30" - 5%b ei ght of a silijated,
rmn’Blmsa:dsmlsperts;ontm deiedhe Nﬁmo PFRYEIUS PSS
2 4Ry Bdy dditiv
o G 81 e o e T ot addiive
of oxypropylene totally neutrallsed by soda. The

sai d suspensi on mas dried according to the nethod
preIE%QsE@ described. This test uses 8 parts of the

dr yTRQWieTiuekdad e shvaRkb® parts of inpact addltlve 5
Test n 27 This test illustrates the invention,

t esThigdest vaes age@e0Rs SIRPEIOS; erf:a&un@ &W@P‘Eﬁ*ﬁ @f&lﬂ‘%‘o‘ﬁaﬂt gleite from
bee@p%_joﬁs(g&éﬁ%’ ?fl%[ 3 1‘%/0%% %ml{ﬂg of’ a hong]l?t Jfaﬁ'lomopc)lymer
of afacyylloaci; relativiead el dre weight bfcathiym werbgopmte. of c aI cium
car E\‘t)g altees'aid suspensiori was then introduced 0.7% by dry weight, relative to the dry
weight of calcium carbonate, of a comb polymer of molecular weight 54,650 g/mole,
obtained by a process of controlled radical polymerisation in water of:
- 78.2% by weight of methoxy polyethylene glycol methacrylate of molecular
weight 5,000 g/mol,
- 15% by weight of acrylic acid,
- 1.5% by weight of methacrylic acid,
- 4.6% by weight of stearyl methacrylate,
- 0.7% by weight of butoxypolyoxypropylene hemimaleate containing 19 units
of oxypropylene,
totally neutralised by soda.
The said suspension was dried according to the method previously described.

This test uses 8 parts of the dry powder obtained and 6 parts of impact additive,

Test n® 25

This test iilustrates the invention.
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10 Into the said suspension was then introduced 0. 7%
by dry weight, relative to the dry weight of cal cium
carbonate, of a conb pol yner of nol ecul ar wei ght
101,650 g/ nole, obtained by a process of controlled
radi cal polynerisation in water of. - 81.7% by wei ght
of nmet hoxy pol yet hyl ene gl ycol neéhacryl ate of

nol ecul ar weight 5,000 g/nol, 15 6.0% by wei ght of

acrylic acid, - 1.6%by wejght. of , nethacrylie¢. acid, 1.
100/%)@@ tosbiligH AnORITREHSHHERSPSION | 45,60 iUy EPORRS H’§l° r%%%n‘i“ﬂcr‘ﬁe from
chl ar | - Q. j ) Y psydisiafiadomopolymer
hemeh%%ggfagcgbﬁﬁﬁmaﬁgéq‘%aﬁdtQwﬁ g?%g%/ !?opy ene,a 20 d

t ot of dcyyliveueid, adlatbedo the dspavaighTolfcaiung ngmsi on was

O 7 SR B e o

6 DPakieht OF dalBiRk teadfdslite] ¥E a_cobhls ipolymdB ofSmdlketulat geight 101,650
illustrates the invention. This test uses .an, %ueoge%of,

s us plamié, ohtaied byl agiroses el asatialied radieal polymiesalignp #a
from O ( ' ickylat@ of Holecular
by r ' G T of Ay DS BGH: gyt Metciiatd of Holecs
rel ati veweight $/80@gHhalyei ght of cal ci um carbonate. Into

n was.then introduced 0.7% by dry

t he said spens,i

wei ght", ?ir}‘hﬁf%’%‘ bOftaﬁghﬁra?}g’ 30 wei ght of cal cium
car bonat ¢ gy Mei @hatbRic sefd, ol ecul ar wei ght 2
1,100 g/ nol e,” obtained b{ a process of contro]l ed

radi cal. $%ibyreeighiaf istyrylphopal ietheerylate hayingAQgthylenc gyide units,
ol ol a0 AR YERESGREGpU B MAE TG AERE containing 19 units
of net haof guypropglene,, - 2. 9% by wei ght of _
of BBASTRRABI¥Er |y heutrali ced by soda. 5 The
sai Bhé sSP ARBEBLIVAS diell @6cordiag frthd thethadtphericustynddcribed.
pr e)[/‘l ously descri be%’ This_ t esta, uses, 8 prt%r ts of t(?(ﬁﬁve'
dr y This\ese bses Stpartm etitha dey Bovsisr oltaiged pog s partsaf gnpac) ac
The results are shown in table 5.
Testn® 26
This test illustrates the invention.
This test uses an agueous suspension of calcium carbonate which is a calcite from
Orgon (France), which has been ground with 0.7% by dry weight of a homopolymer
of acrylic acid, relative to the dry weight of calcium carbonate.
Into the said suspension was then introduced 0.7% by dry weight, relative to the dry
weight of calcium carbonate, of a comb potymer of molecular weight 91,500 g/mole,
obtained by a process of controlled radical polymerisation in water of:
- 86.6% by weight of methoxy polyethylene glycol methacrylate of molecular
weight 5,000 g/mol,
- 6.0% by weight of acrylic acid,
- 1.7% by weight of methacrylic acid,
- 5% by weight of a sililated monomer sold by the company DEGUSSAT™
under the name Dynasylan™ Memo,
- 0.6% by weight of butoxypolyoxypropylene hemimaleate containing 19 units
of oxypropylene,
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Test n 20 21 22 23 24 25 26 27 28 Prior art/lnvention
(PA/IN PAININININININININ Lacovyl 100 100
100 100 100 100 100 100 100 Kronos 2200 5 555555
55 One Pack Haeroan 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
2.5 Lacowax 0.05 0.05 0.05 0.05 05 0.05 0.05 0.05
0.05 Durastrength 6 6 6 6 6 6 6 6 CaCC3 ground
with 0.7% of polyner of 16 0 0 0 0 0 0 0 O the prior

art@ggé ' hofigM th 0. 7% of polyner of 0 16 0 0 O
0 Oto %‘%‘a‘%?ﬁvim iaon CaC3 ground with 03% of

pol VheesaiddusperBion8vas Siritd accoglingtothe method previpusly desgriped.

1 RUT R e B R Ay GRS g e
20.5 20.6 19.9 20.4 19.9 10 Table 5: conposition of

t he di fgerent t hernopl astic fornul ati ons and
corXestAb2Hi ng val ues of inpact resistances These

resﬂdg%sgm%sr@%ﬁ]ggp the addition of the

above-nenti one olymer in 15 the thernoplastic,

f or Tihik aést mses an equebws svapemsiah of zRlciwmrarberatmwhish s salcite from
whi ch it _has . been.added, or whi.ch,jt 23R!

i BB FraRee), WEsh 86 SR aPine Wit 744 2 89 18] P hbfhopolymer
enadt Rylic-achl) rdlstRAES tHeRlpy SeRACSS calciuneeaboragual to that
obtai ned for the fornul ation of the .prior art

tp be
obt it saigrsuspeasips wag (then igodycedd-dvoky 4ty wepght, refative to the dry
i NVeRLi - P | ight 101,650
B3 A, o, B 00 e G o
i nvgnioley obtamet by iarprocesseftonEdeiRidics polyhedfationlin water of:

? E:?pn%& %IL%% ty&@%igﬁti éat{] ngt%npycgoﬁetl%engagrl%fo?(t:nte ragry?afte of molecular
weight 5,000 g/mol,
- 6.0% by weight of acrylic acid,
- 1.6% by weight of methacrylic acid,
- 10% by weight of methacryloyloxyethyltrimethylammonium chloride,
- 0.7% by weight of butoxypolyoxypropylene hemimaleate containing 19 units
of oxypropylene,
totally neutralised by soda.
The said suspension was dried according to the method previously described.

This test uses 8 parts of the dry powder obtained and 6 parts of impact additive.

Test n® 28
This test illustrates the invention.
This test uses an aqueous suspension of calcium carbonate which is a calcite from
Orgon (France), which has been ground with 0.7% by dry weight of a homopolymer
of acrylic acid, relative to the dry weight of calcium carbonate.
Into the said suspension was then introduced 0.7% by dry weight, relative to the dry
weight of calcium carbonate, of a comb polymer of molecular weight 21,100 g/mole,
obtained by a process of controlled radical polymerisation in water of:

- 78.9% by weight of methoxy polyethylene glycoi methacrylate of molecular

weight 2,000 g/mol,
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cont ai ni ng at

cal ci um carbonate, a

whi ch the follow ng have been i ntroduced:

conb pol yner,
t he present

into an
cal ci Udm

PR SRR R

into

| east one pol yethyl ene resin and nat ural
t hernopl astic materi al

- either the

the use of which fornms the subject of
5 invention in the f

m of dry powder
resulting fromthe introduction of the said polyner

f tural or precipitated
cgggh previ ously ground

wi th t.hes 5¢j 5y Reiginaibutedgolgossiprepytene hbmimsaleae containing 19 units
, in the
10 i ntroducti on

suspensi on - or a polyner

f or m of

of t%tﬁfry]

calcru carbona

uspensi on.

S
fil

of the prior
e gxypemiRer esul ting from t he

Q@[{Eg%sie@g?é@%aqueous suspensi on of natural

i ch has been previously

art

13 3esE B BaRaers G B gRCpe e P hingd b Ep RS

ot gh

Sin

round
Wi t Whé bud sspensjzml waseiried hotording th thy methog ipreyiayrsTn describgd

t he presence of cal cium carbonate ground with the
according to

pol ymer according to the
t heThe resultsare shopreintehie

i nventi on or
his a linear

(LLDPE) of fluidity index equal to 1 (or

d

B%clé g&ﬁtive.

| ow-density resin
MFI,

—

e
P
n
T
t

W
b
3
C

according to the termwell _known to the skilled npn. i
fesamP) and of density eqpaP | b [02D3 2y ¢rad. | 26 [T36 | 27 | 28
KBriovatiavenpaaueder s are: | PAsp@ed of (70 fph [-IN | IN { IN | IN
ressyl e of 300 bar, - tenpélat iftg Hf @00 RJ0G h00 | 100 | 100
s Wi ' nﬁi Mg haré (l)??f; nzfsd 255’) 255 255
PackBoerqahs t est |l ust b 2tek2fNe-hi ot Bhi 2 . .
W og an_agueaous QllannQ:QM_@é_L 105 -0 Q-E\:A?-@ 0.05 | 0.05
th 'diLchJ.tom' gbn (6!:':“.00\)6 ch .asgj (6) 8
Smclgoiliios B af ySuki%Ht Coff 2 hofopol yfret
ROt pelymerar Yoo tP T oY o™T 8T &0 [0 [ ©
?ﬁmmgﬁ l19'f]13>(§ﬂe§éai H sulspension wa$ dry|ed
af@dﬂb@kr@&dhﬁlhﬁ.ﬁﬁof&@ﬂn&%ﬁpr SVo OISy Y| eegCre hed | TRi 5 18 | 18 | 18
t [ethd priosefolloded ty\an edditiometi ght of | cal|ci um calf bon pt e
r -2 phpelyiney atcheding rythenei ght | of | poljyet Ryl el“e r Fsi n
invention
Impact (kJ/m®) 19.9]21.3[20.1)19.9]20.5]20.6) 199204 [ 199

Table 5: composition of the different thermoplastic formulations and corresponding values of impact

resistances

These results demonstrate that the addition of the above-mentioned comb polymer in

the thermoplastic formulation, via the natural calcium carbonate with which it has

been added, or which it has enabled to disperse in an aqueous medium, and then

dried, enables:

- an impact resistance at least equal to that obtained for the formulation of the

prior art to be obtained for the formulation according to the invention,

- and the proportion of calcium carbonate in the composition according to the

invention to be increased.

EXAMPLE 6
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68 Test n 30 This test illustrates the invention.
This test uses an aqueous suspension of cal cium
carbonate which is a calcite from 5 Orgon (France),
which is dispersed with 0.7% by dry weight, relative
to the dry weight of calciumcarbgnate, of a conb
pol ynmer of nol ecul ar wei ght 58, 000°g/ nole, obtained
by a process of controlled radical polynerisation in

gl y@éﬁ Wé%%@?sg #’9 %?&fss %?trﬂé?fﬁ}’acﬁﬁé ot thb!ﬂrrﬁf;bﬁastlcl: materials,

ecul ar t 5,000
10 coridiniryg Weilgdt cm‘e polyythiylenaciesin andotnaturql calcmm carbonate, a

neutralised by soda. The.s

accmeap?@a%tts f@ﬁ@ﬁi&‘%‘@“%‘r‘@%?‘%@ 'fﬁew%@?‘in@@@&%“e

test & 874 ‘}BW' fHat usef ofC@hich YA tHeosudjeet of the present
relatlvetothed wei ght of polyethyleneresm

For t davantion® tbenfdmaonf dry @owdpraissuliing fremathe dntepdugtipn 't the said

fil t d det
*dart S e st BrrUhBRRaR B i biiaeriRRK iR carbonat
man i nyiible had been (?eaﬁmnsngmuﬁd avith olidsaitypdlgmed) end drying of the said

ASTM D 1709/ A. 20 A value of 206 grams is obtained for
test FUSENEAA a val ue of 216 grans for test n 30.

This thef ?Bgﬁrgal r FETREOPrioR RS it AR fdrMCofl&S Pdwdeh Gesulting from the

pol ymer ng to the 1nvention I nproves the
i npactintredictomnefea ofolymer fintp| ar apmoyetmmﬁ@nf?ﬁ patural calcium

or oceSarap i ok R Bho QN bl y AR el fBme, fotlbwed by

cont aidiyingof the(said saspensiant one therrmpl astic resin,
(b) at |east one mineral or carbonated filler, (c)
possi bly at |east one other additive chosen from anong

a t per 3Rk 2§taﬂ9 i3 ﬁﬁéd ?gﬁﬁéneaﬁlw afd ﬁi@ﬂﬁdeﬂ elSy éﬂﬁ{sﬁh of the resin

| ubricant and/or a theo nmodi fi er  and/ or
or ginihe preperee qualcﬂurgrcarbp@ate ground with the polymer according to the

invention or according to the prior att.

The resin is a linear low-density resin (LLDPE) of fluidity index equal to 1 (or MFI,
according to the term well known to the skilled man in the art) and of density equal
to 0.92 g/em’,

The extrusion parameters are:

- speed of 70 rpm,

- pressure of 300 bar,

- temperature of 200° C.

By this means films with a thickness of 45 um are obtained.

Test n° 29

This test illustrates the prior art.

This test uses an aqueous suspension of calcium carbonate which is a calcite from
Orgon (France), which has been ground with 0.7% by dry weight of a homopolymer
of acrylic acid, relative to the dry weight of calcium carbonate.

The said suspension was dried according to the method previously described.

This test uses 14% by dry weight of calcium carbonate relative to the dry weight of

polyethylene resin.
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and characterised in that at |east one conb pol yner,
containing at |east one polyal kyl ene oxide function
grafted on to a | east one ethyl enic unsaturated
nmononer, i s introduced into the above-nentioned
conposition. 15 2 - A process according to claiml1,
characterised in that the said conb polyner is
introduced: 1. in the formof dryé8owder, resulting
fromthe stages of: grinding and/or dispersion in a
wet nmedium of the mneral or 20 carbonated filler in
the presence of the said polyner, and possibly in the
pregesas 3pf at | east one other grinding agent using a
wet et hod  and/ or at | east one other dispersant, -
dr yiliiy tet ilusirates Bsdpesgnianand/ or of the aqueous

o LRl o KAkl nil DERN G, b P it o

tr \idﬂrgmm(f’rhmc_td),o‘ghidh Ry dgs;paséc_b Iu&thﬁd).a‘fzasw Uq]?wieight, Q'Elamghe to the dry
owler opt al.ne . an rl the form r powaer

s FOIEHH G SR HE00 I8 gd crmb.Paer g MR Gt SR 88,000 gimol,

i NEbidined by &HRRAA RnirbldaFhdiba] pbiymeRSARATE Gl ofNC

sai d polyner, and possibly in't presence o ast
one ot-heP2%ry weightof muithvgy plrethylenetglycal mestiacfydite @fienblecular

by possi Lfigation of the powder obtained, 3.
BeBpEL A

and/or in dry powder, resulting fromthe
st ages 08% biOveighttof ackytit keid, of the said polymer into a

di spersion and/or ipto an aqueous suspensi on

con{%gﬁl i%trﬁﬁgdﬁyﬁ%cpaal or carbonated filler, drying of

t heThl SRPaspaRioAVWHsQrie@acddi® P&ﬁ{' i

m ner.al orpcar bonat eo? .ﬁgtte?g?gtﬁgyﬁggg%w S%stegﬁtrbqeg'

i nt HY8 RSt pess 16%e brdnswpight & qalsiymrearbodaté telative tdshe dry weight of
trelﬁg)g@g’tleﬁ\gsigpssi ble classification of the powder

obt'aihed, 4. and/or in the formof dry powder ni xed
with the other constituents a), b) and c), 5. and/or

in 0 f owder, resulti fromthe stages =

of ﬁfgq?;tﬁ ﬁﬁ%ﬁi‘fg :i%{,otﬁe Hpnpact éesbsgqnae 9&%9 Fdms phtatned is determined by

s ushetest loowaing /a0 ai AropTest vdfich is well known to the skilled man in the art,
carried out according to the norm ASTM D 1709/A.

A value of 206 grams is obtained for test n°® 29 and a value of 216 grams for test n®
30. This therefore demonstrates that the use of the polymer according to tﬁe

invention improves the impact resistance of the filled polyethylene film according to
the present invention,
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of at |east one additive chosen from anong a thermal
stabiliser and/or a UV stabiliser and/or a |ubricant
and/or a theol ogy nodi fier and/or an organic inpact
nodi fier, - drying of the suspension and/or of the
ermul sion obtained in the 15 possible presence of the
said polyner, followed possibly by classification of
t he powder obtained. 3 - A proces&%according to clains
1 or 2, characterised in that the thernoplastic resin
is chosen from anong the hal ggenat ed resins, and
preferentially PVC, post- ZOCgﬁF i nat ed vi nyl

pol ychl ori de (PVCC), vinylidene polyfluoride (PVDF),
or chosen from anong the styrenic resins, and .

pr el ereprbiass for mdnafasture efathomenddstio mam@b CORBPNE Wi t h
a high styrene rate (H PS), block copolyners of the
KratonTM type, resins of the styrene-acrylonitrile

type, (acanibast endtbaibiphitic fdsit; ene resins,
nmet hyl met hacryl ate styrene cgs_ﬁ mers, or chosen from

anong (Phat 1gast one winegad phearbeate erentially 25 met hyl

poly fong PSS R diki thermal stabiliser
Dol yorcy Porsiihy a6icadonp RS AALYIPELAERA ok mong o terml

pol ypr opyidéores|fVatabilises sni/drradnbrasnnand(dr e theslggymedifigr and/or an
resins, or _chosen E!{??fr? anong the unsaturated pol yester
resins, SEGUSATPHE ¥y terephthal ate pol yethyl ene

and the terephthal ate pol ybutyl enes, or chosen from

anong, t he pol yurethane resins or chosen from apon e
pol §hicharasigdtedsin dhat 2talgast gaey F%mgfp‘ﬁﬂ@%‘e %@f%@g aLHaast one

pr eg&gﬁﬁﬂeﬁ‘é b¥idé Runkfidt glafi€d S0@r TR 8¢ etRyleMie ufisahfrated monomer,
chose rom anong the hal ogenated resins, and

pr efsdniseduced Injo the@boyesmentished compasiipnyi ny|

pol ychl ori de (PVCC), vinylidene polyfluoride (PVDF),

or the acrylic resins, and preferentially nethyl

pol 9 veA pasteyd adcerdiny tockiaigen, dhacugtepis@ihiy thinethe said comb polymer is
pol ycarbonate 71 resins, or chosen from anong the
uns9AYEEd pol yester resins, and preferentially

t erepht hal at e pol yet hyl ene and the terephthal ate

pol ybutyl enes, and ver preferentially in that this

t her nopl astli cinrtbe fosmiof dpvgpwdsrgesultingdrare destagge el di ng

toclaims 1 t%,ﬁ}g@é'}ﬁ%ﬁcﬁ%ﬂe&% i o Rk *‘%}ﬁ“‘g} BEHRd niheral or

car bonat ed He hosen om anong nat ur _
synthetic cal cirbomatedrflitenéit the pirésencedaf] thersdie polyieen| and,possibly in

talc, gypsum.titani um.oxide, s [

, satjn whi,te or again
al uni ni um t r PRPEFERGESRE 2t rlﬁaﬁta?“ec(ﬁb%’cﬁli‘“ﬂ‘“ﬁﬁe’gn‘glqghaemt method
m xture of th@mlforfat leh@lofie BineRdigfesaafot her, such as
tal c-cal cium carbonate m xtures, calcium

car bonat e- Rao¥ymgft ke dispersigp agdjaq ¢f the aqueous suspension of mineral
or carbonated matter obtained, with possible introduction of the said

polymer, treatment followed by possible classification of the powder
obtained
2. and/or in the form of dry powder, resulting from the stages of’

- dry grinding of the mineral or carbonated filler in the presence of the
said polymer, and possibly in the presence of at least one other dry
grinding agent,

- treatment followed by possible classification of the powder obtained,

3. and/or in the form of dry powder, resulting from the stages of:
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10 m xtures of cal cium carbonate with al um ni um
trihydroxide, or again m xtures wwth synthetic
natural fibres or again mneral co-structures such as
the co-structures talc- cal ci um carbonate or
talc-titaniumdioxide, preferentially in that the
mineral or carbonated filler is® mneral filler
chosen from anong nat ur aI or synthetic cal cium
carbonate, talc and m res.,of .these fillers

very pref er enfiregucyon o t %ﬁalph}éolyltgern{nﬁ%raagts%agmon NQd/or into an

carbonated fifdlgfys sﬁsﬁniﬁrf‘&{n?dlmﬁgtﬂe%mwl &ftaibonated filler,
natural or syHthetic calcium cafbonate or their

mi xtures, andirgngoéitis n}asm:mreamﬁ ofiths aqueoussuspengion of mincral

m neral or car "
which is a naquf?gq %%tg‘?és autﬁﬂl @g 3:{1[9 @ﬁs(%?leen&#rbéﬁwn of the sai
among mar bl e, potythé tf@llowﬂdabj( tﬂ:atntelnemnd moxslbﬂeedassﬁ'&aﬁon of the

A process accordjn laims 1 to 4, characterised in
that the orgdi™d ﬁ%ﬁ modi fier is chosen from anong

the inpagt 89@91‘ il tH@ﬁ)rﬁnfoftdi‘? §RAGHREed With XLethér conftétuents a), b)

chl ori nate ol yol ef i nes, or t he styrene-butadi ene
r ubbers (Saﬁl)c),styrene but adi ene- styrenes (SBS), the

vinyl poly t at hej &k

or of er brt) GRE0 TG SRR S pG il KHolliR e e stages of

chosen from gawpsdhctibe oftmsaati paljmhet intea sodpehdien armar aﬁ&mulsion
shel |l type or the chlorinated %1rol efines

hej .r.
m xtures, and \Pé}eﬁsﬁﬂnéiaé‘?‘@?ﬁ? F‘%ﬂSF%/ O RMARZR ‘I"{'Bmi)?tglélh?eé and/or

i mpact nodi fi, 20y §ahes %ﬁd/Bf R RHERA%AINR o MB@6Ey modifier and/or
additives of the <core-shell type of the acrylic,

styrenic, butasdirgapicimppglanodifier,in an extrenely

D o obe 2! R 8 Byt e et in
el astomgr cogmssiblle bmse:a:epofyﬂhut gedd epxﬂy:be:seﬂzlblmét posibly by
core and a ] e-based or

pol yst yr ene- tfg@g‘gcél?é‘lq eé}lowﬂrﬁl?ﬂ)‘e s according to

one of the claims | to 5, characterised in that it

uses: (a) between 0.1 and 99% by dry tgfgt of at . .
| eabt Amf@ceﬁﬁ@qfcmsimsa@tql@mﬁ dgira, W\S@Hmttbatt thegpeglastic resin

hip
R
cardhhrmlawd vim?llﬂoerchlmmﬁir/@m t\onylfdsmt polaﬂum;ieq}ﬁwnﬁ) or chosen
th t f I
b oot SRR RS aRpic AR b Blba sl RSHHRREpRatBte copotymers

weiwikt a higlh seyrédearaREHIES Jablotk S&piolyiidé 6f tha Kiblos™atyhe, ircsiis of the
and/or a Iubrl cant and/or a @Eﬁol ogy nodifier and/or
(>

SHIEEIEYIPRibalet tpsdiacrydate-bulgisag-alrene fomies, tpgthylmethacrylate
W?'s%én@f:cgﬁd?ﬁnér@%%s@ﬁtﬂo?n la{??bﬂ% R I Qrﬁllf)(rgsx gﬁwﬁemnnal]y

and 5% and preferenti a
dr ymethyl polymethacrylate, or chosen ﬁ'om among the polyolefines, and preferentxally

the polyethylenes or polypropylenes, or chosen from among the polycarbonate
resing, or chosen from among the unsaturated polyester resins, and preferentially
terephthalate polyethylene and the terephthalate polybutylenes, or chosen from
among the polyurethane resins or chosen from among the polyamide resins, or a
mixture of these resins, and preferentially in that the thermoplastic resin is chosen
from among the halogenated resins, and preferentially PVC, post-chlorinated viny!
polychloride (PVCC), vinylidene polyfluoride (PVDF), or the acrylic resins, and

preferentially methy! polymethacrylate, or chosen from among the polycarbonate
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10 wei ght of a conmb pol ynmer consisting of at |east one

et hyl enic unsaturation nononer on to which is grafted

at | east one polyal kyl ene oxide function, conpared to

the dry weight of mneral or carbonated filler. 15 7

- A process according to one of the clains | to 6,
characterised in that the conb pplyners contain at

| east one mononer of formula (1): R RZ R JR --PI q

20 where: - in and p represent a nunber of al kyl e 1t
oXi ghaingnb# ehexen Ifass atoag the uesbmated polyeser, resing, and preferentially

represents a nu of et yl.ene, 0 ni S
t hatFrephthaenie) PP(;& ﬁ’?“‘iS@“ ﬂ?f r &5 ?’Eﬁ%@ﬁ s é\o?]yl l%rg:gr %nd very
' ea Fef&‘ah&?iuty if? that &Mh&wmatsh@iesﬁ i<PV@¥n+p)q < 150, -

epresents hydrogen or the nmethyl or ethyl radical,
73 R2 represents hydrogen or the nethyl or ethyl

Lﬁggf S!Aaﬁ’é%i’eie}p ﬁe(p ﬁé t@lc[a &CIato §ORhAhcMer39d 3R that the mineral or

unc preferentially
bel empbiged ﬁllé:hts chosenfrarh aviony Inatusql omsymtbettqq@lcgmm Lplgr}:@pate the

Ui ol a0l bl EYRBN Hiagih a5 R Ok g i

ur e%ﬁ]@’?ﬁfﬁué&' ic# SoartloR! bl &ckodHal the naLtie off mbébai’ll&rs with one another,
net hacr yl ur ét hane, a-a'

di nsumr?-tals@picum p@rborméqrmyqnups;pp{gw@ car@npst;rl@pg? Frizrfares, or again
or ¢ o#uregdg: @1’&? g%f%xlg)r(é gv?tg%un}ﬁhﬁﬂ{rﬁlg&toa%s?r é’gﬁﬁlt fABdtures with

et hyirthétiaddtyralifiias o @gaérdnﬁm!zd&e -stmcturesriselsas the co-sfrictures talc-
represents hydroge dr.oc rbon? adi ¢

hav ichl@mrn carbapate (%rtgg:ntlt d1o6 e, preferen 18{1_'6 AT tg?ﬁ g:gbrlmneral or

gr ORibBRated filleR almiNeRF ﬁh@f &hoséh ﬁ'&’ﬁ%ﬂiﬁ@ﬁﬁi@al o2 synthetic calcium
sul phate, a sul phonate, a car boxyl ic, or in

pr i mambynate,staboauhmixrest of thess fillnsi Aed very are%%w@}lﬁawhat the
ammoni UM o 2%t JAGEE BIEPR! & mindiaX EHESShich is a natural or synthetic calcium

carbonate or their mixtures, and extremely preferentially in that the mineral or
carbonated filler is a mineral filler which is a natural calcium carbonate chosen from

among marble, calcite, chalk or their mixtures.

5 - A process according to claims 1 to 4, characterised in that the organic impact
modifier is chosen from among the impact additives of the core-shell type, or the
chlorinated polyolefines, or the styrene-butadiene rubbers (SBR), styrene-butadiene-
styrenes (SBS), the vinyl polyacetates, and their mixtures, and preferentially in that
the organic impact modifier is chosen from among the impact additives of the core-
shell type or the chlorinated polyolefines and their mixtures, and very preferentiaily
in that the organic impact modifier is chosen from among the impact additives of the
core-shell type of the acrylic, styrenic, butadienic type, and in an extremely
preferential manner in that the said impact additive of the core-shell type has a butyl
acrylate-based elastomer core, or has a polybutadiene-based elastomer core and a

polymethacrylate-based or polystyrene-based shell.

6 - A process according to one of the claims 1 to 5, characterised in that it uses:



15 8 - A process according to one of the clainms | to
7, characterised in that the conb polyners consist:
(a) of at |east one anionic nonomer with a carboxylic
or dicarboxylic or phosphoric 20 or phosphonic or

sul phoni ¢ function, or their mxtures, (b) of at |east
one non-ionic nononer, where the MAén-ionic nononer
consists of at |east one nononmer of fornula (1): R
Rz ~L " R 25 | [ € Rdtic resin,
a nunber (@fﬁ’%"fﬁﬂ %ﬂéméﬁ%’eg\ﬂﬁm e t?{;&étgg%hgﬁé g?h_gg%al
to 150, n reRRRsenb shetonlwdight effthethoyapiastio firawlaiont s
of less than or equal to 15

0, 5 - t ;
i nt eger 4b) batwesen Q4 and 59% by doy weight ﬂf @rtﬁgqrs?ér?egtfxsne%] or carbonated

m+-n+ _<pnlb I j atic Iornfulation,
(D) < T A et e

or
5 et hyl r ade)chdiweenRRand:20% sm pseférgutiadydetvesen Siaad 204 py dry weight

or ethyl radjcal, represents. a i LRy 4/
unsat ur at ed® %ﬁ?ﬁﬂ?ﬁi %ajﬁlllsér PTfk%‘t? Hﬁ?%@ggeﬁ%g%?gm%aﬁgm ore
bel ongi ng t @ebidgy HHicdiferofnditir il drganic dmphcd tddifigy copparkd to the
acrylic, nethacrylic, maleic, i_ta%conic. crotoni c,

vi nyl pht hal total sestaht of the thergoplastic Torlaliass  unsat ur at ed

ur et haneﬁgfg%ﬂgﬂi 0.0Q%deﬁ%,”m@pre?&éMiaﬂy%ﬂ@&ﬁ’0.l and 3%, by dry

met hacry )
10 di met hyl - i swpighpenfy - bemby polymeh aeoesisting [of| ak deashnene ethylenic

or to the grou f allylic or, vipyli.c rs;

or not 15 sﬁ‘l?gg'fﬁﬁf’erﬂ?%&eré’é]aﬁonwﬁ%h t‘%é%é#‘%&f) 1%1}94“8641561%1@@‘3

et hyl eni cal bxidé Famhivhat@fpaed €esheodry weigdesf mineral or carbonated
filler.

15 7 - A process according to one of the claims 1 to 6, characterised in that the comb

polymers contain at least one monomer of formula (I):

m—my

Pharaplar

M
20 where:

- m and p represent a number of alkylene oxide units of less than or equal
to 150,
- 1§ represents a number of ethylene oxide units of less than or equal to
25 150,
- represents an integer at least equal to 1 and such that § < (m+ntp)q <
150,
- Ry represents hydrogen or the methyl or ethy! radical,



R represents hydrogen or a hydrocarbonated radica
having 1 to 40 carbon atons, or an ionic or ionisable
groupi ng such as a phosphate, a phosphonate, a

sul phate, a sul phonate, a carboxylic, or indeed a
primary, 20 secondary or tertiary am ne, or a

qguat ernary ammoni um or indeed thé&3r m xtures, and
preferentially represents a hydrocarbonated radica

having | tq 12 carbqn atons, and ver referentially

a hydrpcafbdﬁa‘?@&sqngf ydggen H‘ét\I}‘Fﬁlfthy?P%etEyldﬁ‘ﬁB"gh at ons,

or a mxtur GR9{,:@@.%@@%@r&&&fﬁﬁaﬁago;nfmﬁmkea Hollymerisgble function,
a

(c) possibly east one nononer of the acrylam de or
met hacr yl anipteferepiidly belonging to teke grovat efsviaylids, 85 to the group of

e 0 Ml Pt s

5 m Xt ures, Orthagﬁiuﬁ of unsturhted sirethamee suvhrasyvur ex araplepidrglurethane,

10

15

20

25

nonomer such as the al kyl acryl ates_ or_ nethacryl ates,

the 30 unsatigthacsduisthass.s sgchH'as N’T{'ec'hxldﬁ‘??é?ﬂ??b"g]?ﬁ"ﬁﬂ}‘wmmﬂ
ethyl] neth - [ 1.70Q)

acryl e ¢ RUrdbdie, &g g Goub B ERINORAR et athther or no
vi nyl pyr r ol isdbstityted; toy mgaie to thegrauedhethdenicatlyanaatdrated amides or
their deriva‘tﬁ% or at |least one cationic nononer or
quaternary & ﬁ’l um such as [2-(nethacryl oyl oxy)

ethyl] 75. MR fepicbotits AparBRnInt & Mydrdcd@oRited hdibtifwing 1 to 40
[2-(acryl oyl oxy) ethyl] trinmethyl ammonium chloride

or sul phat e,c2{b3D @msy PRAR dAic pr inpisbletgroupingsich as a phosphate, a

anmoni um ¢ [ 4 nat IRV :
anmoni um ch F’h?%ﬁggﬁﬂé% assﬁrﬂg E%’?ée &1{) lgi_n H’%é?ﬁg@{)@i Ic’aér/%]i ag%esed 8 primary,
propyl] tri setongéryomertianyradie, or iadpawrnaspudmpimahiam, or indeed their
again at 5 | east one organofluorate or organosililate
nononer, or "M Rture of several of these mononers,

(d) possibly at |east one nonomer having at |east two

et h)él e}gi c unsaturations, 10 9 - A Fr ocess according to

one Sof A PRRPERY ahcREiing togng of dhelaimset tos docharrcionised inBat the comb

compolyRRtedmmEisconsi sts: a) of at |east one anionic
nmononer with ethylenic unsaturation and with a

nonocar boxyl i ¢ function chosen from anong the

th ' d wi,th . .
onEcSHE IR bl onme MRBONE FosdilE of ichiPruti, g pbpsphoric
aci d, avphesphbmnicohsulplioadd filndtizm esthelr miguek as the G to

4 nonoesters of nmmleic or

(b} of at least one non-ionic monomer, where the non-ionic monomer consists of at

least one monomer of formula (I):

Aap e

M

/

where;
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itaconic acids, or their mxtures, or chosen from
anong the nononers with ethylenic unsaturation and
with a dicarboxylic function such as crotonic,

i socrotonic, cinnamc, itaconic, maleic acid, or again
t he anhydrldes of 20 carboxyllc acids, such as maleic
anhydri de, or chosen from anong tHe nonomers with

et hyl eni c unsaturation and with a sul phonic function

such as acr é,: ‘16}\9‘: PS rﬁge%% DLmBELR ;ﬁéloﬁmﬂimﬂs 3cieds thag or equal

sodi um net h ate, viny onic acid
styrene sul @hi@oj c acid, or agal n chosen from armng t he
nmononers with eth Ienlc un uratlon and

Bhosphor 0. P GFRIETEY SHUTPEDTARe BEOHOR! o 135 b gr equel t

ethyl ene gl ygpl nethacryl ate phosphate, propyl ene

gl ycol nethacryl ate phosphat e, ethyl ene

acryl at e -phgs¢riesents ap iuipger @heag ogualito dcﬁﬂﬁ‘lsﬁﬁfb&at 5 < (mtntp)q <
phosphate a . Iy c&1 n from
anong the nggooﬁ%(?grrefe?%rﬂ%ﬁg%‘ﬁcthqgarﬁllg<u(ﬁgglt ra'flpigne and

W th a phosRpgprseritshairogn (ﬁliha‘mﬂhyl\umsﬂyl pldizsbhoni ¢

acid, or their mxture or their b) of a
| east one nBnERESER(F hYArageRs ﬂico'ﬁ?tby %YEWH”P

unsat ur at.i of e fsrﬂJxlaﬁlc(ﬂ' dontaffing B ufithturated Pol§mefisable function,

where: 5 - man resent a nunber of aF?( | ene
oxi de uni t sprsferéngigdy tHﬁ! gog t@qihglgroumoﬁggnyhcs, rpr to the group of

represents Qﬁrynl?cgp:? il-ggltyhgtlgxm%nﬁac% d&oﬁ')m §1Ingfph hﬁ_ﬁé esters, or t0

than or equa rebresen’c
at | east eqthelgréup ¢f makumtnﬂmrbﬂmlesfsu& aﬂ,ﬁ”on(mamm@ aerylurethane,

o e, e R B S,
iyl 1 adi cATREARRE IR e WORDSRIRE of VTP ik, Shether or no
unsat ur at edsybstitytedy onsaﬂainetofthn gtoup of ethyleaicelle nngatuiratgd amides or
bel ongi ng to ldQe group of vinylics, or to the group of
- R’ represents hydrogen or a hydrocarbonated radical having 1 to 40
carbon atoms, or an ionic or ionisable grouping such as a phosphate, a
phosphonate, a sulphate, a sulphonate, a carboxylic, or indeed a primary,
secondary or tertiary amine, or a quaternary ammonium, or indeed their
mixtures, and preferentially represents a hydrocarbonated radical having
1 to 12 carbon atoms, and very preferentially a hydrocarbonated radical
having 1 to 4 carbon atoms,

or a mixture of several monomers of formula (),

(c) possibly at Ieast one monomer of the acrylamide or methacrylamide type, or their
derivates such as N-[3-(dimethylamino) propyl] acrylamide or N-[3-
(dimethylamino) propyl] methacrylamide, and their mixtures, or again of at least
one non-water soluble monomer such as the atkyl acrylates or methacrylates, the
unsaturated esters such as N-[2-(dimethylamino) ethyl] methacrylate, or N-(2-
(dimethylamino) ethyl] acrylate, the vinylics such as vinyl acetate,
vinylpyrrolidone, styrene, alphamethylstyrene and their derivates, or at least one

cationic monomer or quaternary ammonium such as [2-(methacryloyloxy) ethyl)



15 acrylic, methacrylic, maleic, itaconic, crotonic,
vinyl phthalic esters, or to the group of unsaturated
uret hanes such as, for exanple, acrylurethane,

nmet hacryl uret hane, a-a

di met hyl -i sopropenyl - benzyl ur et hane, allyl urethane,
or to the group of allylic or vinylic ethers, whether
or not substituted, or again to tfie group of

et hyl enical |y unsaturated am des of 20 i mdes, - R
represents hydrogen or a hydrocarbonat ed radi ca

havi ng 4 gﬁgmn‘ﬁﬁﬁm NetdrRiEB or QhiphAdte| m(acrymylmmu ghyl] drimethyl

groupl ng Su as a phosphate a hos
sul phataenmeniwu| qhleidatos, sulph@rgr b};(@ymhgmg& pqoﬁglgé;amgthyl ammonium

P Yeptorigf i Sl iR iR fifoniBh BniBHAS Qrnalphate, [3-

amon I tures
prefer f{ﬂfeﬂﬁhﬂy]/arﬁlﬂ@f;ﬁ’ﬁﬁﬂ} rimethyl dmonanibo ehlogide o aulphate, or again at

havi ng to 12 carbon atons, apd ver re { of
5a hydrd%aét B6%, argsgoiiucgste oF 0[’&?&9?1 létel m{)%n%: él‘e %gﬂkg\lt%olr)rg several o

efeveral nonomers of formula (1), 77
c) possﬁ‘gﬁ#y a?’ﬁ east one nononer of the acryl am de or

mat hacryl arni de type, or their derlvat es such as
[ 3;{di meLhyl am no) pro ' 1ehid wdisaturations,
(di n&{) SR e aﬁPBEVF“]“"ﬁéE%V?“ Egé‘gg offfyicticuire
n1xtures or again of at |east 5 one non-wat er
sol ubl e nononmer such as th Kyl
10met hQcryIPAcsss aqchBing o Angr tﬂéﬂ*ﬂé’é‘isef o é&&‘ﬂ‘%@““d in that the comb
N[ 25 ?W&% rino) ethyl] methacrylate, or N-[2-
a

(d| m no) ethyl] acrylate, the vinylics such as
vinyl acetate, vinylpyrrolidone, styrene,

al phaﬂe %fh %ﬁljft‘ca\é{ngﬁgn%ﬁgmé r}ﬁhr[opge?r%}fﬁ‘t lerdié ﬁkathﬁ‘aﬁﬁﬁ and with a

one er nar ni um such
[ 2- ( mretiasdcxibeyyiex Yineiohy Ic}noskﬁ frbmmn’rmg ﬂm*rmth)dnmc unsaturatlon

15??: ?rélt ﬂgpgorr%q%r{gﬁg o %c‘h F’lﬂ"?’ g%&y% {ﬁ?ﬁé{: Sue ag acrylic or methacrylic
[ 3-(acr hcﬁ%‘r ggz?m Prfeocﬁ?éul hErﬁie&%Fsrk%h ATHE T, YT, fldhedsteteof maleic or

or sulp at e, anmoni um chl ori de. or 0
sul phath}iGO{lIS ac dsephahﬁnynanmm) op ekgsem from jameng the monomers wit

anmoni umg u@ ol; rﬁn%gtupanoﬁ “&@%& ngc%%ﬁwa?unc{l@@%cﬁnd% crotonic,

organof? noner , I ndee east one
or ganossdadrblahﬁ: ]:‘jnmnc;rmaconpnr, efnaleantakid) |or epaisethef pafiydrides of

2':1‘;jl g??ng“ aca(el:'qxgllg gé{('ise, %uc fasfn?a!lglél la d.{‘ldle ao)r hdsen {’r }nbgmon‘@ t]lgmonorners

with ethylenic unsaturation and with a sulphonic function such as acrylamido-
methyl-propane-sulphonic acid, sodium methallylsulphonate, vinyl sulphonic
acid and styrene sulphonic acid, or again chosen from among the monomers with
ethylenic unsaturation and with a phosphoric function such as vinyl phosphoric
25 acid, ethf/lene glycol methacrylate phosphate, propylene glycol methacrylate
phosphate, ethylene glycol acrylate phosphate, propylene glycol acrylate
phosphate and their ethoxylates, or again chosen from among the monomers with
ethylenic unsaturation and with a phosphonic function such as vinyl phosphonic
acid, or their mixtures, or their mixtures,

30

b) of a least one monomer with a non-ionic ethylenic unsaturation of formula (I):



Ra RS Rs Ron Rl11 R3 ~'i / O tRI OSi- p 1z n P1

hhh- - -

rR9 ql 92 20 where: nm, pl, n2 and p2

represent a nunber of al kyl ene oxide units of |ess
than or equal to 150, nl and n2 represent a nunber of
et hyl ene oxide units of less than or equal to 150, 25
- g, and g2 represent a whole nunbgs at |east equal to
1 and such that 0 5 (m+nl+pi)gi < 150 and 0:5
(mM2+n2+p2) R < 150, - r represents a nunber such that

1:5r:5 200, - R3re

esents a radi cal coptaining an

unsat urated pol yneri spbl®, function, pRefefentially

bel onging to the gr
78 acrylic, methac
vi nyl phthalic esters,
ur et hanes such as, fo
nmet hacryl ur et hane, a-

) ; o) crotonic,
rt he p o nsat ur at ed
exanpl e, acryl urethane,

jpylic r t%ﬂ;e group of

di met hyl -i sopropenyl - benzyl uret hane, allyl cll.ll‘et hane,
or to the group of allylic or vinylic ethers, whether
or not 5 substituted, or again tB the group of
ethylenically unsaturated anmi des or inides, R4, R5I
Rio and RL i represent hydrogen or the nethyl or ethyl

radi cal ,

wiere: R7, R8 and RO represent |inear or

branched al kyl oy aryl, or alkylaryl, or .aryl.al kyl
5gr oupi ngs, - h}g/llwl}fgp ePrGeRip @gpl?%ﬁ?#glﬁg{? o:sae %ﬂgﬁ (%(f%ess than or equal

mxtures, 1Q,1503 g represents a hydrocarbonat ed

r adi cal

having 1 to 40 carbon atonms, A and B are

gr oupi ngs whinciepiesgpthe nymbsenf sthylne pxidpanity epless diwn of equal to
hydr ocar bonatl?? radical having | to 4 carbon atonms,
1

with fornmul a

10

1s

20

25

b) 15
- g represents a whole number at least equal to 1 and such that 5 <

(m+n+p)q < 150, and preferentially such that 15 < (m+n+p)q < 120,

- R represents hydrogen or the methy] or ethyl radical,

- Ry represents hydrogen or the methyi or ethyl radical, ‘

- R represents a radical containing an unsaturated polymerisable function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a! dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,

- R’ represents hydrogen or 2 hydrocarbonated radical having 1 to 40
carbon atoms, or an ionic or ionisable grouping such as a phosphate, a
phosphonate, a sulphate, a sulphonate, a carboxylic, or indeed a primary,
secondary or tertiary amine, or a quaternary ammoniutn, or indeed their
mixtures, and preferentially represents a hydrocarbonated radical having
1 to 12 carbon atoms, and very preferentially a hydrocarbonated radical
having 1 to 4 carbon atoms,

or a mixture of several monomers of formula (I),
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R- A- S (0B)3 where: - Rrepresents a radical
contai ning an unsaturated pol yneri sable function, 20
preferentially belonging to the group of vinylics, or
to the group of acrylic, nethacrylic, naleic,
itaconic, crotonic, vinylphthaligresters, or to the
group of unsaturated urethanes such as, for exanple,
acryl urethane, nethacryl urethane, a-a

di met hyl - i sopr openyl - benzylurethane al I yl uret hane,

or to the group of allylic_qr |ceth S aef :

or anposztbl)ga}déﬂgt Ensraenonst of s akriamies of e yiahide §55 or thei

et hyl gii 6 &psgg U[\,age@“ﬂg{hggﬁ,r@g kdpyqesacrylarﬁl&es a N-[3-
e

groupi ng ey b sent, which thén represents At least
hydr OCIBI‘nbxhyhtrmﬂ)) ipeciytlahethacrilagpide, angl theis MIBHFFSaPIARRIN of at leas

B represents a h ocar bonat e th
car boPRGRYwater dtg? roRgmet %cﬁ Iaéﬁ%f evgrsr}%tﬁg){%%&cf‘ylates e
MONOMBfishturtld RRErsRASH iab N[ Atdimehslaming atindk siethakiylege, or N
nmononer chosen, in a non-restrictive manner, from

gr oup((bmﬁglb’laﬂultl@d aiylbt ﬁg;[y@ﬁ:@ é}Feycl'Sllﬂy]b"rsne?t“ﬁ C|a§/| g{]@}l %cetate,
9t Q%&ﬂ%ﬁt%r@r &?%HFtJ nﬁlﬁg{ 4 y?sﬁﬁen@éﬂd%helﬂﬁéﬁ'}a@ésem dtheast one

ally - acryl am de,
met h y banmﬁmenmﬂmqugﬂea:ar}dsnmbmumubb ) E@r@nqﬁmloylﬁy) ethyl)

ol yohimEHin SEop e SERFRRr Tt SPAG B IOV Ry (B srimethy
?} rlel)r &nn%gﬁ QEIPHdé o @thgHEtB,g[ﬁdaﬁylmh@@;uﬂarepylpfmﬁlahybhxamomum

-1l RI6 S rrr rfl s&@\ﬁt 3
~G - shiodisior sudphmie, |d11neth3'1] liajiyt Lq_“Lm%BmRC oride= D5 ate, |
nunbek %‘ %‘E’r’fd‘)}l gil‘%))yl ]dlgﬁllfﬁlﬁ? gy ﬁﬁgcﬂﬂnﬂee&r fiftate, dr again at

least one organoﬂuorate monomer, or indeed at least one organosililate

monomer, preferentially chosen from among the molecules of formulae (Ifa) or
(IIb):
with formula (Ila)
™ .
R4 RS RIO
Re Rg
R . | _Riz2
0] ?1—0 ?i-—
p
" IR, | Ro
r
- ql —q2
where:

- my, p1, mz and p; represent a number of alkylene oxide units of less than
or equal io 150,

- 1y and n, represent 2 number of ethylene oxide units of less than or equal
to 150,

- q and g, represent a whole number at least equal to | and such that 0 <
(tn+n;+p)q < 150 and 0 < (mz+ny+pz)qz < 150,

- rrepresents a number such that 1 <r <200,

- Ry represents a radical containing an unsaturated polymerisable function,

preferentially belonging to the group of vinylics, or to the group of



or equal to 150, - n3 and n4 represent a nunber of

et hyl ene oxide units of |less than or equal to 150, 15
- g3 and g4 represent a whol e nunber at |east equal to
I and such that 0 < (nB+n3+p3)g3 5 150 and 0 5
(nﬂ+n4+p4)cn S 150, - r' represents a nunber such that
155 r" S 200, - R13 represents a fadical containing
an unsat ur at ed polynerlsable function, preferentially

g sloggglop gag%(%r?lec %{,Fgl%eﬁgvglrcwag}/ ﬁ%%mco&o 1<.I bﬁlyg%%ahc esters, or to

crotonic, Vi gl gbigef insaggdiar srettanest such Iae fgr exqmpje acrylurethane,
unsat ur at ed ur et hanes such as, for

acryl ur et hangiethegmyisethgicur et Bade, S;aaeﬁgd-xsopropenyl-benzylurethane,
di met hyl -i so Ether or not
to the group9%£&§P¥h?(9?8ﬁ%0#5§§HPQ@Mc%E?HﬁﬁEQg?ﬁ%rmbr
snot substi t uswigtitutxd, egagain tootht lgeovprafiefhybdnically unsaturated amides or
et hyl eni cal I}/ 25 unsaturated ami des or imdes, - Rl4,
R15, R20 and!™¥%:represent hydrogen or the net hyI or

ethyl radicag,, 1&011,0%9 R,R%ﬁres&%y@egeﬂrqné RGP tihy] radical,
| i near or branched al aryl, or alkylaryl or
ég.rq:p;e

aryl al kyl -gr Bagtm8s and sent; ineanorcpnsbiad atikher ary), or alkylaryl

th t

e ™ s SE BB 02 20 GO s v,
1oradi cal havi Rg répresents a:]mgrdbmnarhmm radmal bavingni sot40r carbh atoms,

several of thes noner s, cess acc

one of thée cfﬁ‘a‘?‘ﬁs ?&@p"@ﬁé’fhci@} B‘BV%SOWW? %H‘ﬁ?%ﬂ%n répresent a
said conb pR{dto@RkbdHRIRAIradiSal h8WRE €96 #6arbyn 8Nt : 10

a) between 2% and 95% and nore particularly between

5% and 90% of at |east one anionic nononer wth
Funct on SHeRBhM A2 T the ‘ethyl eni 6 unaturati on
15nmonomers and with a nonocarboxylic. function such as
L arh TN R G e O 1 15
or itaconic acids, or their mxtures, or chosen from
anmong thghgg:norrers, with ethylenic unsaturation and
- R represents a radical containing an unsaturated polymerisable function,
20 preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a’ dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether or not
25 substituted, or again to the group of ethylenically unsaturated amides or
imides,
- A is a grouping which may be present, which then represents a
hydrocarbonated radical having 1 to 4 carbon atoms,
- B represents a hydrocarbonated radical having 1 to 4 carbon atoms,

30 or the mixture of several of these monomers,

d) and possibly at least one crosslinking monomer chosen, in a non-restrictive

manner, from the group constituted by ethylene glyco! dimethacrylate,



with a dicarboxylic function such as crotonic,

i socrotonic, cinnamc, itaconic, nmaleic acid, or
agai n the anhydrides of carboxylic acids, such as

mal ei ¢ anhydride, or chosen from anong the nononers
with ethylenic unsaturation and 20 with a sul phonic
function such as acryl am do- net hyl - pr opane- sul phoni c
acid, sodium nethallyl sul phonat e, ginyl sul phoni ¢
acid and styrene sul phonic acid, o agai n chosen from
anong the nononers with ethylenic unsat uration and

\gIC,t 3 agpﬁv‘ﬁgfph oréb%g%ﬁgﬁé{t%aalm {ﬂ:ﬁe V!Elgyahl Pﬁﬁﬁ@&@f friethylene-bis-
propy! eReylghideo! nmbﬂn&teny—lba;t-methmgpﬂnaiee etﬂﬁyllﬁlﬁéyethane, the

| ycol acrylate 25 ho at e, opyl.ene gl :
STt srtaepaphae, BAGTPahes abiaRy RS efyl Yhch as pentaerythritl
chosen {, %lﬁfﬁ‘l e 6%%&? P BRdsén %ﬁlfamgyﬁeemmcules of formula (IIn):

unsat urati on W th phosphoni ¢ function such as
svi nyl phosphonic acid, or their m xtures, or their
m xtures, 30 b) between 2 and 95% and yet nore

[ nd 90% of Ieast one

ns tufaei on of
?ﬂﬁﬁ??ﬂ?”

B+® u
n r ts

'Br equal to 10 150,
q presents a whol e numbe¥ at | east "equal to | and
such that 5 (mrn+p)g <_ 150, and preferentially such
that 15 < (men+p)q < 120, R Qﬁgresents hydr ogen or
the nmethyl or ethyl radical, R2‘éepresents hydrogen or
the nethyl or ethyl radical, 15 - Rrepresents a

radi cal %nt ai ni ng an unsaturated pol yneri sabl e
functi on¥"y eferential |l y bel onging. to the group of

—q4

1ovinylics, or to the group of acrylic, nethacrylic,

mal ei ¢, itaconic, crotonic, vinylphthalic esters, aqr
to - m3, p3, Mg and pg represent & number of alkylene oxide units of less than

or equal to 150,
- n3 and ny represent a number of ethylene oxide units of less than or equal
to 150,

15 - q3 and qq represent a whole number at least equal to 1 and such that 0 <

{m3+n3+ps)gs < 150 and 0 < (mytng+pg)qs < 150,
- r’ represents a number such that 1 <r’ <200,
- Ry3 represents a radical containing an unsaturated polymerisable

function, preferentially belonging to the group of vinylics, or to the

20 group of acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic

esters, or to the group of unsaturated urethanes such as, for example,
acrylurethane, methacrylurethane, a-a'  dimethyl-isopropenyl-
benzylurethane, allylurethane, or to the group of allylic or vinylic ethets,

whether or not substituted, or again to the group of ethylenically

25 unsaturated amides or imides,

~  Ris, Rys, Ryo and Ry represent hydrogen or the methyi or ethyl radical,
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the group of unsaturated urethanes such as, for

exanpl e, acryl urethane, nethacrylurethane, a-a |

di met hyl - i sopropenyl - benzyl ur et hane, 20 al yur et hane,

or to the group of allylic or vinylic ethers, whether

or not substituted, or again to the group of

ethylenically unsaturated am des or imdes, R

represents hydrogen or a hydrocardgmnat ed radi ca

having 1 to 40 carbon atons, or an ionic or ionisable
groupi ng such as a phosphate, a 25 phosghonate, a

sul phat e~ aRguRphdhatand Rjsceeptesenglinear or branglkadqalkyl or aryl, or

e “CHRIHEL s S g e BOURRH i r s

preferenti ajplfuregpr esents a hydrocarbonated radi cal
having 82 1 to 12 carbon atons, a

pr ef er enti aP| 3pdaE 191 BOUBINEY HRBmRR B SR whichghen fepresent 2

4 carbon at fiacaBondtef kol Byftly ERIEEoTRERTST S of

formula (1), ween 0% and 50% of at ['east one
nononer ordhe hiiveumeatgévenal déthese moaanhexs;r yl am de type, or
their derivates such as N[ 3-(dinethylam no) propyl]
acrylam de or N-[3-(dinmethylam no) propyl]

et PRC Y hrdbdsd Gcediliflg th Bhe ofthel dI4iRS .1 tod, cAgatterieell iAthat the said
| east one non-water sol ubl e nononmer such as the al kyl

acrsamh palymer @neistieqpirsied byrweghtt he unsaturated esters
such as N-[2-(dinmethylami no) ethyl] nethacrylate, or

N-[ 2-(di met hyl ami no) ethyl] acrylate, the vinylics

sucd) hstweemPso amt 85%; end wiony paticulally tesween SYoyandn¥)%, of at least

or S BBl RS i ke Ly, i P o beabort
[ 2- ( dgdckian rcibsey! foomil Jan®inigVthe ethiyled®) tiskiupdlid Nhétimers and with a
chloride or sulphate, [2 15 (acryl oyl oxy). eth

tri mefHpecaheryHE dhadtinn spetoes asrylic ar piptheastylic acid) of again the diacid
3-(a i LDyl ' RITY i :

s B el R o S Rl GTROE T GBL0E s, o e

[ 3- ( metiktmoesy diactioder) frpmogydrig the mpabiegts witinethylenic unsaturation and

o . £ kB S5 EAT FRTGHS ARRTHR IR, tcon,
pr ef enmnldi¢ alcldy @hagen the omhadideg 6 earborydie Uhcids, Oduch as maleic
For nutigfydgildcle,agr c?lcr)schl . k%1)1 :am%r?g \t/‘\r/l;etquonfo?nregsu&& g:tlhlyiaéglic unsaturation and
with a sulphonic function such as acrylamido-methyl-propane-sulphonic acid,
sodium methallylsulphonate, vinyl sulphonic acid and styrene sulphonic acid, or
again chosen from among the monomers with ethylenic unsaturation and with a
phosphoric function such as vinyl phosphoric acid, ethylene glycol methacrylate
phosphate, propylene glycol methacrylate phosphate, ethylene glycol acrylate
phosphate, propylene glycol acrylate phosphate and their ethoxylates, or again
chosen from among the monomers with ethylenic unsaturation and with a
phosphonic function such as vinyl phosphonic acid, or their mixtures, or their

mixtures,

b) between 2 and 95%, and yet more particularly between 5% and 90%, of a least

one monomer with non-ionic ethylenic unsaturation of formula (I):
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R4 Ca Rs RoR1R3J}" I, 3 12 R r RO nfi n9- p
t ]] J P9~ 92 where: 25 - m, pi, n2 and p2
represent a nunber of al kyl ene oxide units of |ess
than or equal to 150, - nl and n2 represent a nunber
of ethylene oxide units of |less than or equal to 150,
83 (q, and g2 represent a whole nunber at |east equa
to | and such that 0 Si (m+n,+®3yqt Si 150 and 0 <
(m2+n2+p2) g2 < 150, r represents a nunber such that |
<- r:5 200, R3 represents a radical containing an
unsaturated pol ynerisable function, 5 preferentially
bel onging to the group of vinylics, or to the group of

acrylic, metha¢Tylic,
vi nyl phthal i c
ur et hanes su
nmet hacryl ur et
di met hyl -i sopr
or to the grou

mal ei ¢, itaconic, crotonic,
t hg2grdup of unsaturated
cryRur et hane,

harre all yl ur et hane,
of allylic or vinylijc ethers, whether

or not 10 substttuted, or again to THe group of
ethylenically unsaturated am des or imdes, - R4, RS,

R o and R ,
radi cal, -

represent hydrogen or the nethyl or ethyl

R6, R7, R3 and RO represent |inear or

branched al kyl or aryl, or alkylaryl or arylalkyl

gr oupi ngs,
m xt ur es,

radi cal vjﬁ@y

gr oupi ngs

having 1 to 20 car bog atons, or their
15 - Rig represents(

Lng | to 40 carbon atons, A and B are
Whi ch may be present, which then represen
hydr ocar bonat s p sapresait ewnilyey of alkyleae @@flﬁﬁﬁfsa‘ffg

hydr ocar bonat ed

Bss t]tlanaor equal

with formia (l4b) 20 R- A- Si (0B)3

n represents a number of ethylene oxide units of less than or equal to
150,

q represents a whole number at least equal to 1 and such that § <
(m+n+p)g < 150, and preferentially such that 15 < (m+n+p)q < 120,

R, represents hydrogen or the methyl or ethyl radical,

R; represents hydrogen or the methyl or ethyl radical,

R represents a radical containing an unsaturated polymerisable function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a' dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,

R’ represents hydrogen ot a hydrocarbonated radical having 1 to 40
carbon atoms, or an ionic or ionisable grouping such as a phosphate, a
phosphonate, a sulphate, a sulphonate, a carboxylic, or indeed a primary,
secondary or tertiary amine, or a quatemary ammonium, or indeed their

mixtures, and preferentially represents a hydrocarbonated radical having
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R R
4 5 R¢ Rg Y
R3J | . Rz
O A+ Si~O1-Si—-B
n n p1 | | PE

where: - R represents a radical containing an

unsaturated pol ynerisable function, 25 preferentially

bel onging to the group of vinylics, or to the group of
acrylic, nethacrylic, maleic, itaconic, crotonic,

vinyl phthalic esters, or to the group of unsaturated

ur et hanes such as, for exanple, agrylurethane,

nmet hacryl ur et hane, a-a'

di met hyl -i sopropenyl - benzyl ur et hane, allyl urethane, ical
or to the gfgypy efrbah bivhiscamy very prefferentiatip@rhydragadopalpd radica
or not 30 substituted, or again to the group of

et hyl eni cal hayingk@4Fas8AtYRS-des or imdes, - Ais a
groupi ng which may be present, which then represents a
hydr ocar bonat ed radi cal having 1 to 4 carbon atons, 84

B r epr egeninixtarely severzh mvoomewsdf famutedl), having | to 4
carbon atons, or the m xture of several of these

nononers, d) between 0% and 3% of at |east one

cr 0gsIeflideRY 0P ARES0%N @S €dt, 1dast aneomendineresf rthet papglamide or

manner, fromthe group constituted py ethylene

di met aghaardemide type.rast hgir SepYaiesa rﬁsgﬂ%(@f“&,ﬂ%ﬁa’) propyl]

acryl at : 4l hiRBfcBidmide, and their mixtures,

acryl aﬁﬁfyéaerﬁllagg?hﬂymegﬁtﬁ@gﬁn@? L%?Wam delfa,l 1

t et 1 aldrykginywéehiens one hen-water solhible tpapmensush as thealig perylates or

et hers optained from pol yol.s such en.aL LRl ethyl

sor bi t%?tgacéﬂéﬁeﬁs they r“"g}?‘l’féﬁs‘g eSS SR o N g‘ﬁ(‘%ﬁo%gk%%@ 'Y]

nol ec %&ﬁac?fflaﬂ‘eobml[Q—Igﬁihie'tﬂﬂamiﬁ@ FBA] Rirglafey theRanylits such as vinyl

R R130 S160 Sl 8~ r R17 eR19 Ia}r{%ﬁ(gl%gq4 I I‘L)‘ V\h@r%:ates or at

- nB, asBtatenyinylnyriglidensy stysessy algh styrgpe and, ey, derivates,

oxi de it f t bdharl O akiptbnium N3Juétndas  [2-

n4 re&?%%e%?gac%tﬁﬁcer n%ﬁonelt y?‘crangﬂoxifgg units of | e?sh

than qmettmoaioyloxy) 180yl]q3rimediylennaenivse shlosdgner esulphate, [2-

nunber(agrty]olyieo?c% et%%ﬂqlrirr}e%y} aRACbnRME nibRad ofsulphate, [3-(acrylamido)
propyl] trimethyl ammonium chloride, dimethyl diallyl ammonium chloride or
sulphate, [3-(methacrylamido) propy!] trimethyl ammonium chloride or sulphate,
or again one organofluorate monomer, or indeed one organosililate monomer,

preferentially chosen from among the molecules of formulae (I1a) or (11b}:
with formula ([Ia)

Rio

-

T

R7 ng
—Iqi — q2

where:

- my, py, mp and ps represent a number of alkylene oxide units of less than
or equal to 150,

- ny and ny represent a number of ethylene oxide units of less than or equal
to 150,



(m8+n3+p3) g3 5150 and 0 < (mM4+n4+p4)g4 <_ 150, 20 - r'
represents a nunmber such that | <r' 5 200, - R13
represents a radi cal containing an unsaturated

pol ynerisable function, preferentially belonging to

the group of vinylics, or to the group of acrylic,

nmet hacrylic, maleic, itaconic, cro oni c, vi nyl phthalic
esters, or to the group of unsaturated urethanes such

as, for example,, 25 acrylur r &t @A guch that 0 <
a-a' dinethyR! ’%%%%’8@%*%%% @Eé;%?egt% gyﬁ%e&hﬁt

al | yl ur et hanem,-ay+pdqt<DESCdWps (i +aiHpylae & 168, vinylic

ethers, whether or not substjtuted, 0again to the

group of et hyFPEFSERE RPUMBREHC F*!i‘fgé"aﬁ.# es or im des,

85 R14, R 5, HIRT =YV =X sthees nériseble function,
nmet hyl or et %Irgfrggs&mé%r%%%fg? F{f?,uanlﬁg and gg £
gepresent | i pesferentiallyr beloigug 40 Iy goup fyyinyligs, or to the group o

al kylaryl or arylal kyl groupkngs [ inl thalic esters, ot to
carbon at ons ,ac'aillc*trﬂéﬁ?cr%fﬁ’ Qfah?‘géﬁac@?%{ C%Q%dﬁ% ‘%"g@é ee

groupi ngs Whitkdgiday ob ansit@aed urethvies Buchiesnfor epamplenscrglurethane,
hydr ocar bonated radi cal having 1 to

4 carhon ato or
the m xture ofetasydurgihang, thé‘sé'm)nM?t&l'lmﬁ’@“mﬂzy}uw&ane’
total proportj f t ' icdr vithlic @hlerfRehether or not
d) is equal tag%%é&ne, Oocliqg-éltokb %?g%glsczaravgg%lrdi ng to .
1one of cl ai meubstikoed, @r aghiatadtecgrogeo éthylenisaliyt unsatyrats amides or
polymer is obtajned by processes of radical
copol ymeri sat®™¥%% n solution, in a direct or reverse

enul si on, | n pEURPENShRIR Q représeR 1/akddich of heetisyl opgdyIadical,
by controlled radical ol yneri sation processe?

such
as the metho®RekRoviks and presanb linean @y branghed pikyl or aryl, or alkylaryl

SO o O LB A Mo TS i i,

197t hod known Rgsreirdsenax i Hpdriveatbartated ridital imeving Ati¢ 49 catbon atoms,

(NWP) or agaih t nmet hod .known. as_Cobal oxi ne i.afe
Free Radical A %‘P %ﬁff’i giavnings whish 13aY geAp‘EF%‘é’e‘é’gﬁH R Fpresent 2
accor di ng t o 19dRcbofdtal ABichl Ka@ingll, todarbdatatmssed in
that the conb™ polyner obtained in the acid form and
possibly distilled, nay also be partially or totally
neutraIiQﬁgrQXn@gsngj nore neutralisation agents
havi ng a nonoval ent

20

R - A - Si (OB);

where:
- R represents a radical containing an unsaturated polymerisable function,
25 preferentially belonging to the group of vinylics, or to the group of
aérylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a’ dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether or not
30 substituted, or again to the group of ethylenically unsaturated amides or
imides,
- A is a grouping which may be present, which then represents a

hydrocarbonated radical having 1 to 4 carbon atoms,
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neutralising function or a polyval ent neutralising

function such as, for exanple, for the nonoval ent

function of those chosen fromthe group constituted by

the al kaline 25 cations, in particular sodium

potassium |ithium anmmoniumor tde primary,

secondary or tertiary aliphatic and/or cyclic am nes,

such as, for exanple, stearylam ne, the ethanol am nes
(mono-, di -B régreehi3anstaghbejatedmadioal lamolg 1 to 4 carbon atoms,

di et hyl am ne, cycl ohexyl ﬁg’ene, met h;/l cycl ohexyl am ne,

am no netthgmigpeefseveral ofBiesBPINRSSor " again, for the

pol yval ent function, those chosen fromthe group 30
constituted by the alkaline earth divalent cations, in

par 8) befvaen rasmed i3dnofint leastapus cnopslioking Jaenemar fhoseindn a non-
also by the trivalent cations, in ' :

o) o g ang, By 58 i onseluBF b} bYIeAt slyeol dimethacrylate,
val enQﬁmeﬁglolp\@%meﬁia&gmsélyﬁﬁeﬁm&, e tallylomaleafes,cmathyiene-bis-
| to 12, characterised in that tt]e conb ﬁgl }ger the
deri vaarlangide,t he pethyleas-bisamstearyianidti on §l¥ pxy5thne,

bef or .elriﬂryl@fa}nﬁ%tegnﬁe 3f1gt Rherf Bbtgfﬁéﬁ iRin PEYSIS shérSat peitherythritol,
reaction,” treated an eparated Iinto several phases,

accor gbrbitol, susbsEtdrothers, dychmsercirem amens te majgcudeseof dermula (TI0):
nore pol ar sol vents belonging 5 notably to the group
constituted by water, nethanol, ethanol, propanol,

i sopropanol, the butanols, acetone, tetrahydrofuran

their mxtures. 14 - Thernopl asti c conpositions

ha terised in tghat are obthain by the
Ikzgs accordin tgo E}ﬁo

he Ry
e| 8hs c| R \s| L tjo 13, 10 15 -
ti . C t?ig : t %
ripopl agtc resi i T6h) tllT' At on i neraj |or
arbonafed fiTfer, 157 ik Yy ;
s

RpPS at | east one
ermal stabiliser an

13
c
g one Labiliser and/ or one Jg
| ubri cant and/ or one rheology(ﬁggifier and/ or one
organi c inpact nodifier, (d) at’ |east one conb
pol ynmer, containing at |east one pol yal kyl ene oxi de
function,grafted on to at | east one ethylenic
unsat ur 3t€8 mononer. 20 16 - Ther nopl asti c

conposi t i-ong,,aBcAk Bhd\g, fepresdnta Muthber sffatitydenicaxideachits bf less than
that the thernpplastic resin is chosen from anong the
hal ogenat ed®y%8pH8 158nd preferentially PVC

post-chl qri H;aﬁn%%ﬁ)\éé):ﬂ?é’&nmm OF Lifl Plefd e unils dTYésk BRADr equal

pol yfl uori de (PV or chosen tfrom anong the
styrenic re®it¥, and preferentially the

styrene- but &Jd;ﬂ%rlﬁ represent 2 whole number at least equal to 1 and such that 0 <
(m3+n3+p;)qs £ 150 and 0 < {mqstnstpe)gs < 150,

- 1’ represents a pumber such that 1 <r' <200,

- Ry represents a radical containing an unsaturated polymerisable
function, preferentially belonging to the group of vinylics, or to the
group of acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic
esters, or to the group of unsaturated urethanes such as, for example,
acrylurethane, methacrylurethane, a-a'  dimethyl-isopropenyl-
benzylurethane, allylurethane, or to the group of allylic or vinylic ethers,
whether or not substituted, or again to the group of ethylenically

unsaturated amides or imides,



copolynmers with a high styrene rate (H PS), bl ock

copol yners of the KratonTM type, 25 resins of the
styrene-acrylonitrile type, acryl ate-butadi ene-styrene
resins, nethylnmethacrylate styrene copol yners, or
chosen from anong the acrylic resins, and
preferentially nethyl polynethacrylate, or chosen from
among the polyol efines, and prefé®ntially the

pol yet hyl enes or pol ypropyl enes, or chosen from anong

the polycarpbonate_ resins, or chpsen fr :
unsat ur at &d Pt 3521%9@ @nd @é‘i xﬁgfes%gycgage&og%eﬁgﬁpﬂaq&@l yl radical,
terepht halatg, @,y &t §Va@NR sofegrebéi Hiiephblakhédealkyl or aryl, or
pol ybutyl enes, or chosen %rom_am)ng,the pal yur et hane hei
resins or chdkdaryt ooandsterlgrowningsohgdng 4o 20carhng atgyps, or their
a mxture of ,{m resins, and preferentially in that
the thernoplastic’resin is chosen fromanong the

shal ogenat ed DesidrB areagbupings evhiaht inay bg pRYS)t, phich then represent a
chl orinated vi nyl pol ychoyi . PV vi nyl i dene
pol yf | uori dehﬁ%ﬂg’,“a%a rq#@?ﬁ%l\é?%f}%ﬁ ?aégqf%%?m%tnd
pref er engyi 1Rk MixtiRtoF¥bvePd oY RbOMEAOaS,e, or chosen from
anong the polycarbonate resins, or chosen from anong
t he unsaturated pol yester resins, and preferentially
ter ; E 0
pol y Bty s o BGRYEbY SR tulilE ol 8 B\ ipdhc) o L00%

10t hernopl astic resin is PVC. 17 - Thernopl astic

conppsi tions accordjng to cl.aim 1§, aracterised i,n
Chat Tk né PiRema arorgineda as oL amm? o dt- CErESTBLEn 17 [ he comb
amonghIRAUE dbtafed Y ProGkies of fhdidall GdpotbyHhdtRAGSEIn dolfion, in a direct
dol omtes, kaolin, "talc, gypsum titaniumoxide, satin ,
whi 14 CBYCTSRyBWISIDB, {8l SURARBIGMOE 1M Prpeipwationer adaraby eattiglpd radical
bl a é)?‘ﬂéhsﬁﬁﬁn ;Bré{eg-geﬁ Ql.fl t Q?Stﬁefljn th&[ SnBlehnD 2@ M€eversible  Addition
anot , such das talc-calcium carbonate m xtures,

15 cal dfragmedativon TransfeaRAFT] teunethod knovagas rAtoink Teenefer Radical

of l,ci um car i th alum niumtrihydroxi.de .
o ga ERefpR SRS, S vmaiind Bt a8 Mivonidsy eciaRe Smertzation
M NENMIPY @rShgdie t HE Emetiog Nkdswit N8 CObalsifmeC Midfted Free Radical
tal c-cal cium carbonate or talc-titanium dioxide,
pr efRY¥REHZRHPY. in that the i5 nineral or carbonated
filler is a mneral filler chosen from anong natural
or synthetic calciumcarbonate, talc and m xtures of

20t heslg f Al preesss acevading ity ope of elaioms | & 11, charadierised timéhat the comb

s " dofmdraaf b UOREeid ton b pdhBl s Bled iy lisolf phtaty o

m xttoady , neandliedt berodley o medre rsntralishlion iagerithdfavingea monovalent
m neral ..or carbonated filler is a mperal filler

whi dutralising,tingtion or.a, pelyyalentieRtsasing Ragoasuch g5 ffpparample, for

anohge fRL fAent Fadctioh Sf tididlckoseh fHoRPine g%%} SnSHtuted by the alkaline
Ther mopl astic conpositions according to one of clarmns
25 15 tegtiang, ighpsrieylay jsediym, potassium, lithium, ammonium or the primary,

secondary or tertiary aliphatic and/or cyclic amines, such as, for example,

stearylamine, the ethanolamines (mono-, di-, tricthanolamine), mono- and
diethylamine, cyclohexylamine, methylcyclohexylamine, amino methyl propanol,
morpholine, or again, for the polyvalent function, those chosen from the group
30 constituted by the alkaline earth divalent cations, in particular magnesium and
calctum, or again zine, and also by the trivalent cations, in particular aluminium, or

again by certain cations of higher valency.
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in that the organic inpact nodifier is chosen from

anong the inpact additives of the core-shell type, or

the chlorinated polyol efines, or the styrene-butadi ene
rubbers 25 (SBR), styrene-butadi ene-styrenes (SBS),

the vinyl polyacetates, and their ggl xtures, and
preferentially in that the organic inpact nodifier is
chosen from anong the inpact additives of the

cor d3sh&lgrodegpeaccordingieo oind of clamisell top d2,yahaekcteriesd mniiat the comb
their, mxture and ve referentially i.n that .the

or g BRIVERE S5EEed Fof e 2O ISP HADIRAGHIOR s, i o pogore or after the
| Mpaghl 86 Phkial asuteilisdtR fakRmS MRhted talRSsepiratelidnto several phases,
acrylic, styrenic, butadienic 30 type, and in an .
ext recosding b sfatie ondymamigamenssses,rbyt dne on merespelar solysatstbelonging
additj f o .

acr JPlab Band Boup ERGHRRF by Wl Sulfinch, bl prooanc, sopropancl
bas dtt teitamls) atonzptetralayiich farap ok yrebimixtrss at e- based or

pol ystyrene-based shell. 88 19 - Thernopl astic
conpositions according to one of clains 15 to 18,

chanacl ehésReblasiie) chitpbsitiblay clfPiticsed id Wat RREYARN obtathed by the
and 99% by dry weight of at least one thernoplastic

r es Processsicerdipgte dng of dsimstldo dB. wei ght of the

t hernopl astic formul ati on, (b) between 0.1 and 90% by

dry weight of at |east one mineral or carbonated

fi | 12F Therowgpdasticlcdmpdsitin obrithinitgt ght of t he

t hernopl astic fornulation, (c) between 0 and 20% and
preferentially between 5 and 20% by dry weight of a

t her ngh) sfledd bich 8k r@int)V stabiliser and/or a
| ubricant and/or a 1.0 rheol ogty nmodi fier and/or an
or gani(®) ptipast enaypinieral o carbenetpdifilént o the total wei ght

f
506 and Roerey aners s RN sy P SETRY o e tor one

wei ght olubdgcan atxd/modnerbecl egynmodificnandaf oat odgawis impate modifier,

et hyl unsat ur at i on ,nononer . on to ich is grafted |
at | eZ@iao,’%&pgﬁfﬁP | gﬂ?ni% SRfaung ¢ ??sbrﬂnepﬁﬁ%aj\f‘@ﬁﬂe oxide
to the dfincnéi ghiteddn @ ab Radt one ethyRhRAMSBMAted hddoRler. 20

- Thernopl asti c conpositions according to one of the

clainse 15 to 19, characterised in that the conb

E?' VGIS r’l%l;\)xzcﬁﬁgﬁIQRQtiE Rmpostihs QR rdIRE ¢ elairf 15T ChiPidi&ised)in that the
t?\ermoplastic resin is chosen from among the halogenated resins, and preferentially
PVC, post-chlorinated vinyl polychloride (PVCC), vinylidene polyfluoride (PVDF),
or chosen from among the styrenic resins, and preferentially the styrene-butadiene
copolymers with a high styrene rate (HIPS), block copolymers of the Kraton™ type,
resins of the styrene-acrylonitrile type, acrylate-butadiene-styrene  resins,
methylmethacrylate styrene copolymers, or chosen from among the acrylic resins,
and preferentially methyl polymethacrylate, or chosen from among the polyolefines,
and preferentially the polyethylenes or polypropylenes, or chosen from among the
polycarbonate resins, or chosen from among the unsaturated polyester resins, and
preferentially terephthalate polyethylene and the terephthalate polybutylenes, or
chosen from among the polyurethane resins or chosen from among the polyamide
resins, or a mixture of these resins, and preferentially in that the thermoplastic resin

is chosen from among the halogenated resins, and preferentially PVC, post-
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L " q 20 (I) where: 25 - mand p represent a nunber
of al kyl ene oxide units of less than or equal to 150,
- n represents a nunber of ethyl ene oxide units of

| ess than or equal to 150, 89 ( represents an

i nteger at |east equal to | and such that 5 <_
(mtn+p)q < 150, R represents hygyogen or the nethyl
or ethyl radical, R2 represents hydrogen or the

met hyl or et hyl radlcal 5 - Rrepresents a radica

Conpﬂbﬁm&l %p]wg:%fycﬁro%sotpw@ommyﬁa@ieepdlmma@nwvnn, or the
preferentr al nging to the group of vi n% CSvonPimong the
to ad:rghcgresmp; anﬂ prc:fm;rlhalgr mﬁbylrpabmqthaer FfrHr ghosen

't acglm b O%egfrqnlg,f fry ?:/l-msé} ﬁ?ﬂhﬁjnb tlﬁ{s&ura%d ﬁ(ﬂyesltdi*&esms, and

gr ofpyY nes for exanple

acr we?éreﬁm?eterepnmmwpmwnﬁemmi ttm— mrephthalate polybutylenes, and
di net hyl - i sopropenyl - benzyl ur et hane,, i,glq':l | yl ur et hane,

or veryinmefergreally ipfhas fiug theameplasyf FepiT I3 ers, whet her

or not substituted, or again to the group of

ethyl enically unsaturated am des or _im des

r epﬂése’ﬁhmmvldstmgmmmsumnwdm@as o siadmdl & éb?féatﬁﬂsed in that the

1 e Bt 7 e o 8 o
sul phBbsate,ahé dblohmestiaclin tales ypsyn| titanoum oxldaeﬂaua wh1te or again
p%gﬁﬁrﬂmuﬁﬁ&%ggfgg%g%@f cEatr Iogxlr@igq%ragg thezllnxture%!fl?hegé AL with one
Th%ﬂ&ﬂﬁ‘ Ch%i 8&5‘9@&&1&1} QRSonae Gk fréJcdl Suanarbohate kaolin mixtures,

cl ai ns aracterised in that the conb
pol prrmgsmcnmﬂune‘s of( edlcioi carborates witbnaluminivni Eihyeiexider or again

WLh Bl By thetlc 0 naflr S HHRQH dafinHhinBRP SR BRIt res such as the co-

structures talc-calcium carbonate or talc-titanium dioxide, preferentially in that the
mineral or carbonated filler is a mineral filler chosen from among natural or synthetic
calcium carbonate, talc and mixtures of these fillers, and very preferentially in that
the mineral or colonnaded filler is a mineral filler which is a natural or synthetic
calcium carbonate or their mixtures, and extremely preferentially in that the mineral
or carbonated filler is a mineral filler which is a natural calcium carbonate chosen

from among marble, calcite, chalk or their mixtures,

18 - Thermoplastic compositions according to one of claims 15 to 17, characterised
in that the organic impaci modifier is chosen from among the impact additives of the
core-shell type, or the chlorinated polyolefines, or the styrene-butadiene rubbers
(SBR), styrene-butadienc-styrenes (SBS), the vinyl polyacetates, and their mixtures,
and preferentially in that the organic impact modifier is chosen from among the
impact additives of the core-shell type or the chlorinated polyolefines and their
mixtures, and very preferentially in that the organic impact modifier is chosen from
among the impact additives of the core-shell type of the acrylic, styrenic, butadienic
type, and in an extremely preferential manner in that the said impact additive of the
core-shell type has a butyl acrylate-based elastomer core, or has a polybutadiene-

based elastomer core and a polymethacrylate-based or polystyrene-based shell.
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or phosphoni ¢ or suiphonic function, or their

m xtures, 25 (b) of at |east one non-ionic nononer,
where the non-ionic nononer consists of at |east one
nmononer of formula (1): R 2 R~ R g (lI) 90 where:
m and p represent a nunber of alk éene oxide units of
| ess than or equal to 150, 5 - n"Tepresents a nunber
of ethylene oxide units of |ess than or equal to 150,

g represents.ap in t : B 18y characterised
t hafgsﬁﬂqmﬁﬁﬁf&ﬁ’g%%ﬁ@f&g%g 6‘?8#@?%@ in{§'| Iy sunt
tha{ntﬁﬁitﬁe)(éﬂhthhmq < 120 R represents hydrogen or the

nmet hyl or ‘ethyl radical, 10 - R2 represents hydrogen
or the methyl or ethyl radical, - Rrepresents a

radi cal (:agre)te@%mgl 3R YORALAStesl giRaIfVarteass ol thermoplastic resin,

function,” preterentially bBelonging to the g)rour.of
vinylics, aonperethethgroabweight ofdhethermopiaghic opylatipn,

mal ei ¢, itaconic,. Cro ' [ hd tyRineral 6 carbonated
to the Q’b?ﬂ?ﬁ”‘@f‘ Oulﬁ?gf g@é?@&ﬁj?’éﬁ@%@ l%agtc(ﬁgas, for _

exanpl e, agi Lodipardao tHeTotabw bightrofither hervmpsstie fogmplation,

di met hyl -i sopropenyl - benzyl ur et han al | n ioht
or to thé) cﬂ‘aﬂQﬂM’iaBdBfe‘?‘?ﬁ‘ﬂ@y@et&eﬁ%b% gmf Eyéflry weigh
or not  substi fuled.oaBilisB0adlort PUVNGatGNet and/br a lubricant and/or a
et hyl eni cal Iy unsaturated am des or _im des,

.z R
represent s myalogy emwdifier antod rap it imeast madifiey compared to the

having | to 40 20 catbgn :shboni ¢ or

i oni sabl e g‘PB’gB’PWB‘ %ﬂéﬁ%@éﬁ%ﬁgéﬁ%ﬁﬁ%&h
phosphongd)q,et@c@,ub_phahe,s",a, ad prefenattiolly detveren dkl land 3%, by dry
or indeed a primary, secondary or tertiary_anine, .Qr :
a quat er nar¥eightndfi anfomp P‘ﬂH‘@B’d ORYEFNS r‘ﬁfx?h%agf oa{‘(r%d ethylenic
prefer ent T aldsyyffBh ¢isiier dn"wAURIER iDERREE A lask el polyalkylene
having 1 to 5 carbon atons, and very prefferenti a

| |
a hydr ocar baxide denctionli eapared to the dry weight o mineral or Yarbonated
filler.

20 - Thermoplastic compositions according to ome of the claims 15 to 19,

characterised in that the comb polymers contain at least one monomer of formula (I):

b
<
&

)

where:

- m and p represent a number of alkylene oxide units of less than or equal

to 150,
- n represents a number of ethylene oxide units of less than or equal to

150,
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25 having | to 4 carbon atons. or a m xture of several
mononers of formula (1), (c) possibly at |east one
nononer of the acryl am de or nethacryl am de type, or
their derivates such as N-[3-(dinethylam no) propyl]
acrylamde or NN[3- 3 0 (di nethylam no) propyl]

nmet hacryl am de, and their m xturé® or again of at

| east one non-water sol uble m)norrer such as the al kyl

acryl ates or nethacryl ates, the ns te ster

such as N-[Prepesents A inipach a) le@ctﬁgwfﬂl “thaﬂ & |t§?tef S gprrmp)a <
N-[2- (di rreitslayl am no) ethyl] acrylate, the vinylics

such as vinyl” acetate, 91 vinylpyrrolidone, styrene,

al phanet hy| B epresatsindrages o theemativdoeethylordigel, | east

{22 (ot hacr 34 GPFERRYS PrtasET O P o] PRS2

chl ori de. org ssprafaik Q. ra&{éal(@ﬁfamlﬁyhroms)atuedﬁw#dlymmsable function,
trinmethyl amroni um chlorjide or sulp

[3-(acryl amfd@enﬁﬂléwpqongmgrﬁetthwgrwﬁ vinlies, OF tg,th group of
| phat e |
ng ; Ea?ea agrﬁk"ﬁteﬂ% P@F %Llélo)ﬁgg}gg; ffbﬂal ﬁg*rlﬁﬁthﬂlﬁc esters, or to

anmoni um chhe)rgrcd@ afrursathpabeit wethanes agel s, dor exlaem& agylwrethane,

organofluorate or organosililate

of several @Ftﬁa?rﬁlé@é‘?%noneq B 10!‘5(0 E‘%@?QWBP%‘Y%%%J“%“‘”‘*
| east one fmgmahmt@m ROthet &@&ﬁtauym&)oﬁhhyﬁ@ahm whether or not
unsat uration her nDp astic conposjti

accordi ng tswbsitatedsortagaincioghererows of gthglfmcally 7 unsaturated amides or
characteri sed in that the said conb pol yner consists:
15 a) of at™ %eaSt one ani oni ¢ nononer with ethylenic
unsat urati oR’ adpelesehts fhydrogﬁﬂ)rwaah!pch'n@drbmafednmﬂlcdnhavmg 1 to 40

chosen from anong the ethyl eni ¢ un ur at,i on

and with a %ﬁ?ﬂsrcai?%m ar“c‘“f‘l?rf&'t‘?‘&?f‘%zeuﬁrﬂ“%‘gg aB?‘w% | & PRgsphate, a
met hacryl i Cphoy{dﬂate,o& S1ApIHtE) atshﬁahsﬁa?& latafRRYIRS b IndeddiC primary,
as the G to nonoesters of maleic or itaconic

aci ds, or t:wecmdam R 1GHISEY, AWMECHOS BHAITAGIHAFBAIPY indeed their
nonomner s W'rBB(fl ethyl enic unsaturation and with a

di carboxylic UREti on such as crotonic, isocrotonic,
cinnami c, itaconic, maleic acid, or aga| n the

drides of carbo .C_ac ei ¢ .

o Gl SR B R AP B 15 0 20,
et hghhRBieEisddinahal tad dopib ¥k kbnsast:sul phoni ¢ function
such as acryl am do- nethyl - propane- sul phoni ¢ aci d,

sodi um net hal | yl sul phonate, vinyl sul phonic 25 acid

anqa)%mqa@st Sl &ﬂ&nk ndtohidr whh 2GR Ry F S8 Barbé:3Me AT BASEphoric

nononers wt o
or phosphoni¢ or sulphonic function, or their mixtures,

(b) of at least one non-ionic monomer, where the non-ionic monomer consists of at

least one monomer of formula (I):

%aﬁ:\/ﬂ{/@




et hyl eni ¢ unsaturation and with a phosphoric function
such as vinyl phosphoric acid, ethylene glycol
nmet hacryl ate phosphate, propylene glycol nethacryl ate
phosphat e, ethyl ene glycol acryl ate phosphate,
propyl ene gl ycol acryl ate phosphg%e and their
et hoxyl ates, or again chosen from“anong the nononers
with 30 ethylenic unsaturation and with a phosphonic
function such as vinyl phosphonic acid, or their
m xtures, or their mxtures, b) of a | east one nononer
with a mdweréioni c ethylenic unsaturation of fornula
(1): 92 R R .- A _Fj : ; : equal
and p rep?eéﬁﬁ?&grﬁﬁﬁﬁgtag%n%§f§%gﬁgm%§# g%ﬂﬁ$§éﬁéﬁﬁ&nor 1
| ess than onoggmal to 150, n represents a nunber of
et hyl ene oxide units of |ess_thap or ual, t 1 0
5. g represert EPESHHS pAURbeHaf eg‘ﬂf{éfl%%ﬁ%é’t?&glogtlﬁs i]%éhér equal to
such that 5 gg (mn+p)q < 150, and preferentially
such t hat 1& "(mtn+p) g <_ 120, R represents hydro%en
or the methyj representhign intepsi etleast el fepand syshghat 5 < (mtntp)q <

hydr ogen or t.he thyl or.eth ical

represents Jﬁaﬂ\%’é&f&ﬁ?‘!ﬁ %cﬁg‘agﬂgéﬁsém’})ﬂge' 0

pol yneri sablpg rbprasdntsHydroghb opthe et o ethilyradiedlpngi ng
to the group of vinylics, or to the grow o&i acrylic,

10 net hacr yl T c,Rarapreseats hyderesn pethe ednd Ar ethyhradigdlone hal i c
esters, or tl?reé)}é&@ntg%qwcﬂfco%&?&m&%&ﬁtﬁﬁ grisableTunction,
as, for exanple, acrylurethane, “nethacryl urethane,

a-a' di net hyirefessopalbp belphgibe ne ythe gawpaefeyinylics, or to the group of

allylurethane, ..or to th roup .of allyli Yy i C
et hers, V\hetaﬁgll'cbrpeﬁﬁrygﬁggagﬁg‘tl af?ﬂlléé% %&c’%ﬁhﬂpgﬁﬁg IS, or to
group of et hyd griup df hinsatirart Wrehads sWGhoss forrexainpled earylurethane,

- R represents hydrogen or a hydrocarbonat ed rachaI
15 havi ng 1 to maghacrylurethane,  a-a' dimethyl-isopropenyl-benzylurethane,

aliylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,
- R’ represents hydrogen or a hydrocarbonated radical having 1 to 40
20 carbon atoms, or an ionic or ionisable grouping such as a phosphate, a
phosphonate, a sulphate, a sulphonate, a carboxylic, or indeed a primary,
secondary or tertiary amine, or a quaternary arnmonium, or indeed their
mixtures, and preferentially represents a hydrocarbonated radical having
1 to 12 carbon atoms, and very preferentially a hydrocarbonated radical
25 having 1 to 4 carbon atoms.

or a mixture of several monomers of formula (I),

(c) possibly at least one monomer of the acrylamide or methacrylamide type, or their
derivates such as N-[3-(dimethylamino) propyl] acrylamide or N-[3-

30 (dimethylamino) propyl] methacrylamide, and their mixtures, or again of at least
one non-water soluble monomer such as the alkyl acrylates or methacrylates, the

unsaturated esters such as N-[2-(dimethylamino) ethyl] methacrylate, or N-[2-

(dimethylamino) ethyl] acrylate, the vinylics such as vinyl acetate,



carbon atons, or an ionic or ionisable grouping such
as a phosphate, a phosphonate, a sul phate, a

sul phonate, a carboxylic, or indeed a primry, 25
secondary or tertiary amne, or a quaternary anmoni um
or indeed their mxtures, and prefgrentially
represents a hydrocarbonated radical having 1 to 12
carbon atons, and very preferentially a

hydroc aRfﬂWﬁ@*d&?g sGRdne, H?Hinﬁ@hﬂsth@néarﬁﬁ&@@ MeAVEs or at least one

93 or a ture of Several nononers of formula (1),
c) possichigniamohemer orowatenmaty pmmopiunt sish g8 ,{g,-(@g&@@-yl@yloxy) ethyl]

met hacryl.am de type. or .their Lyat es ) 1
R R e e
(di met hylhawgnian dafovidy!dr siihare [ {amilaridopppyherimethyl ammonium
m xtures, or again of at, |east o non- wat er. sal,ubl e i
Bononer chlgside 4 t"‘HBhaé‘F,k?@egyiﬂlélrﬁsa’ﬁm"%’lnhﬁlali’wfétoés?ulphm’ 3
the un ) idrlicAREHBY bABIIPRAte, or again at
et hyl ] ﬁ%ﬁgﬁgﬁé@&gﬁﬂﬁ%tﬁﬁéﬁiﬁ%ﬁyl grri no) et'hgllm%te oree
acryl at deast bme vigapofiusats oc lorgasoslilatel monnmezt or, a mixture of several of
vi nyl pyrrolidone, styrene, al phanethyl styrene and

their diBEHPBETEIS, 4t | east one 10 cationic ronomer

or quaternary ammoni um such as [ 2-(nethacryl oyl oxy)
et hyl trimet hyl ammoni um chl oride or sul phat e, )
1p2- ( ol presfly #ileast opg mpnemen sy inglat leashitn Pl eriq Wisstytions,
or sul phate, [3-(acrylam do) propyl] trinethyl
amoni um chloride or sul phate, dinethyl diallyl
anmoniZim dhemmdplistior cosnpoptiions acg@dingntst vae rofl thei glayms 15 to 21,

Roa 1ol R pec ) P B BeSistoner - or

i ndeed at | east one organosililate nononer,

referential]y chosen from anong the | ecul es of |, .
1% or mﬂ)aé’% Gl k}istopne @riopic. mgnomef dylame y{qn'cd)ung@éur%oq?@nd with a

(TZO Eél \An}qoglrgcéd:rﬂoyayligf fanciba Cidsen Morh 2 ambng "RE detdtbhic Ansaturation
monomers and with a monocarboxylic function such as acrylic or methacrylic
acid, or again the diacid hemiesters such as the C, to C4 monoesters of maleic or
itaconic acids, or their mixtures, or chosen from among the monomers with

20 ethylenic unsaturation and with a dicarboxylic function such as crotonic,
isocrotonic, cinnamic, itaconic, maleic acid, or again the anhydrides of
carboxylic acids, such as maleic anhydride, or chosen from among the monomers
with ethylenic unsaturation and with a sulphonic function such as acrylamido-
methyl-propane-sulphonic acid, sodium methailylsulphonate, vinyl sulphonic

25 acid and styrene sulphonic acid, ot again chosen from among the monomers with
ethylenic unsaturation and with a ph‘osphoric function such as vinyl phosphoric
acid, ethylene glycol methacrylate phosphate, propylene glycol methacrylate
phosphate, ethylene glycol acrylate phosphate, propylene glycol acrylate
phosphate and their ethoxylates, or again chosen from among the monomers with

30 ethylenic unsaturation and with a phosphonic function such as vinyl phosphonic

acid, or their mixtures, or their mixtures,

b) ofa least one monomer with a non-ionic ethylenic unsaturation of formula (I):
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m, pt, nm2 and p2 represent a nunber of al kyl ene oxide
units of less than or equal to 150, nt and n2
represent a nunber of ethyl ene oxide units of |ess
than or equal 25 to 150, - qt and g2 represent a
whol e nunber at |east equal to | and such that 0 <
(m+nt+pj)gi < 150 and O : S (nR2+n&2p2)g2 < 150, - r
represents a nunber such that 1 5 r < 200, 94 R3
represents a radical containing an unsaturated

pol ynerisabl e function, preferentially belonging to
the group of vinylics, or to the group of_ acrylic,

nmet hacrylic, nmaleic,[Itaconic, crotonj i nyl phthalic
esters, or to the gfoup!tof unsaturatg8 ufethanes such

as, for exanple, a@ry e, 'ur et hane,
nyl nZytl u
he p o

a-a' dinethyl-isopro

allylurethane, or to

et hers, whether or npt substituted, or again to the

group of ethylenical Iy unsaturated ani des 8r inides,

R4, R5, Roand R 1 represent hydr ogen or the nethyl

or ethyl radical, 10 - R6, (ﬁﬁ and RO represent

| i near or branched al kyl or ary or al kylaryl or

aryl al kyl groupings, having 1 to 20 carbon atons, or

their m tures, - Rig represents a hydrocarbonat ed

radi cal 'ng | to 40 carbon atons, - A and B are

gr oupi ngs. W ahd B"iéc?rsb%npi REARdr of ‘Mklyl“ehe okide uhitpofiessthamor equal
hydrocarbonated radi cal having 1 to 4 carbon atons, is

with formuldo@P®b) R- A- Si (OB)3 20 where: - R
represents t equal to
pol ynmer i sablqle c?ungr?% Sﬁ‘?’mbgt EF e?lg%tnf g?ﬁl?) Lﬁq@tgggﬁéhinoor 1

the group ofl50j nylics, or to the group of acrylic,

th | | t.0 |
rot orerof i e, SR n G BRL o P LB "B <
as, for examaHa+pR wwwﬁm%ra&eannaﬁymhhmnykthmes120
e

a-a' di nethyl -i sopropenyl -benzyl ur et hane
- Ry represents hydrogen or the methyl or ethyl radical,

- Ry represents hydrogen or the methy! or ethyl radical,

- R represents a radical containing an unsaturated polymerisabie function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconie, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-al dimethyl-isopropenyl-benzylurethane,
altylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,

- R’ represents hydrogen or a hydrocarbonated radical having 1 to 40
carbon atoms, or an ionic or ionisable grouping such as a phosphate, a
phosphonate, a sulphate, a sulphonate, a carboxylic, or indeed a primary,
secondary or tertiary amine, or a quaternary ammonium, or indeed their
mixtures, and preferentially represents a hydrocarbonated radical having
1 to 12 carbon atoms, and very preferentially a hydrocarbonated radical

having 1 to 4 carbon atoms,
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allylurethane, or to the group of allylic or vinylic
et hers, whether or not substituted, or again to the
group of ethylenically unsaturated anm des or i ndes,

- Ais a grouping which may be present, which then
represents a 30 hydrocarbonated radical having 1 to 4
carbon atons, - B represents a hf@rocarbonated radi cal
having | to 4 carbon atons, or the m xture of severa
of thesg ONONEESeey 81 mihorfdidoPRERLRIDY, AL | east one
crossl i NKi ng nononer chosen, 1n a non-restrictive
manner, fromthe group constituted by ethylene glyco

di net hacrylate, trinethyl qlpropanetri : :
acr§)| gewsibly pleagt pyg mﬂﬁ‘?@é’t‘&é‘% %Eﬁﬂ'{ﬂds R gﬁ{?ﬂé - 13:: tyge, orNthF;r

| apdk I 3.6 rolsy] lamide or N-[3-
ARAR oL kLS i kil sy s

. triallylcyanurates, the . £ at least
al |yl (ditnethytangibelprapyl] methesnylamids, and thel mixtures, or again ol a

t thritol it lates, th
D o il g B Pl o136 B0 B RE o thacrltes,the

R s RafsafrdteR cbterds suchAsvNi[2-(direthiplatniag etlyl] mathacrylatgar N-{2-
R19 LLL JJJJ ~JI. y3 I {1 where: - vaaP 3
and pirsfisbugie) Tohioatind oithy | S ol Sl e

I ess LR byrlidGitk) Slyrdre, élﬁﬁhmell@lst?eﬁe Antbtheid desiypatess entt least one
nunber ethylene’oxide units of less than or equ
r?lggllgf(y) ethyl]

.

to 150aticnigBoperiener quaisIeacy ANMEniNALIUEh 35 idrEnetggc

.t h t 0 < 5 .
o5 ( WESeE Ayl SRR 5 sy BRE RRNITA S ety
t hat hfmnionidm 28rid2®r-sulghate; Ep(aendmido)nproal] deimethyl ammonium

contai pj ng an unsaturate ol. risabl.e function, .

pr ef ngfHFa%tl qry s %‘F%ﬁg&ﬂ&%’@ ‘{‘ﬁgﬁ imoi) o 5#‘&89{1? cog, Su(%‘?hatf’ 3

t 0 t hemethacrylamido) propyl] trimethyl ammonium chloride or sulphate, or again at
least one organofluorate monomer, or indeed at least one organosililate
monomer, preferentially chosen from among the molecules of formulae (Ila) or
(Ib):

with formula (Ila)

r R4 R5 |— Rm Rll
R RN R
1S i e R Rl il
’ "l & R I
L Jq[ e —-q2

where:
- my, py, my and p; represent a number of alkylene oxide units of less than
or equal to 150,
n and n; represent a number of ethylene oxide units of less than or equal
to 150,
- q and qz represent a whole number at least equal to 1 and such that 0 <
(my+ny+p))a; < 150 and 0 < (mptng+p;)g; < 150,

- rrepresents a number such that 1 <r <200,
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group of acrylic, nethacrylic, maleic, itaconic,

crotonic, vinylphthalic esters, or to the group of

unsat urated urethanes such as, for exanple,

acryl uret hane, nethacryl urethane, a-a

di met hyl -i sopropenyl 25 benzyl urethane, allylurethane,

or to the group of allylic or vinyhic ethers, whether

or not substituted, or again to the group of

ethylenically wunsaturated am des or imdes, - R4, .
RL5, R20 ang, Rplest@phesiad containogen unsatorated petymerisgle function,

ethyl radical, 96 R b, R1l7, 3 and Ri.g.represent

linear or bpeskuensially belanging tor fhe, sxgpp °£ﬂ1l’§/ﬁ§??’yf§‘ggbr the group of

aryl al kyl groupi i ft8cofl, ErREdMR) vitlylpiRhaliotesters, or to

their mxt Eér}ggé’q%?%ar?gﬁé g‘rgglcér oupi ngs whi ch may be o

present, whileherbineof nesetuestedurethangs sughlaacier 5%ABR Gacrylurethane,

radi cal having | to 4 carbon atons, or ' [&ﬂg}f,
o o, 928 *Th TRl Aepth ! SenSHurethanc,

several of
conposi ti ong%ﬁﬁ&g{aﬂg,rm tb %@g}ﬁglpbf hihgicWrainydic kthers) whigther or not
I n

characterise at the said conb pol yner consi sge% ides or
expressed byubshugest or agaimjo thetsrrupr el ecallyonsargied amides
nore parti curIH@réy bet ween 5% and 90% of at |east one

ani oni ¢ mon8MEPwi th et hyl eni ¢ unsaturation and with a
nmonocar boxy Ry, Rs, RyjeridiRonrephasesthyfrogen amtbe methybor ethyl radical,

et hyl eni ¢ unsaturati nononers and Wt

nmonocar boxy RiecR# l?ﬁé‘f‘g gﬁ? TERY E‘T‘?“%lﬁ“eéﬁ PE/]I’riaE‘t’i}?a afky ﬁfa%‘r’@f (o glylaryl

acid, or agg} Rryide/ drapings HavikgT 1620 arbos Bospsr théiemGitures,
to 4 rmnoegtg\'lysa f(éi-rf??er%g oyﬁ?t aconi ¢ acids, or thei

r
ni xt ur es, - oRiciepresents 3 bydrocashrpater sadienh Baving 1 4¢ #¢,carbon atoms,
et hyl eni c uns atio n  : | C Yk
function 's,ughgé\dsJ hcé’St%%‘?pé'?gsi ‘)s%nlgl?o ﬂ%ecﬁre%ﬁﬁn‘g%g% ’then represent 4
itaconic, tpdrecabaite radicaldgeing 1tthd carboy divimes of
carboxylic acids, such as maleic anhydride, or chosen
from anong the nononers with ethyl enic unsaturation
and 20 vithfoRngk (IMYoNi ¢ function such as
acryl am do- net hyl - pr opane- sul phoni ¢ acid, sodium
nmet hal | yl sul phonate, vinyl sul phonic acid and styrene
sul phoni ¢ acid, or again ghaoseR: anong t he
nmononmers with ethylenic ugga?ﬁrg%ggﬁggnd with a
phosphoric function such as vinyl phosphoric acid,
et hyl ene,agl ycol nethacrylate phosphate, propyl ene
gl ycol acryl ate phosphate, ethylene glyco
acryl ate - R represents a radical containing an unsaturated polymerisable function,

preferentially belonging to the group of vinylics, or to the group of
acrylic, methacryiic, maleic, itaconic, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a' dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,

- A is a grouping which may be present, which then represents a
hydrocarbonated radical having 1 to 4 carbon atoms,

- B represents a hydrocarbonated radical having 1 to 4 carbon atoms,

or the mixture of several of these monomers,
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20

25

25 phosphate, propyl ene glycol acrylate phosphate and

their ethoxylates, or again chosen from anong the

nononers wWith ethylenic unsaturation and with a
phosphoni ¢ function such as vinyl phosphonic acid, or

their mxtures, or their mxtures, 30 b) between 2

and 95% and yet nore particul arl ysbet ween 5% and 90%

of a | east one nononmer with non-ionic ethylenic
unsaturation of formula (I): 97 R R2ZR" 0 Jq

(1) d5 addepessibly ahdeast oeprcessshinking monbwer chosghkin enmon-restrictive

oxide units | egs than or a

Py et S BB SO Hondied phcetiilbee Hyeql  gimethacrylat,
t han th%ﬂhﬁblpfo@anelﬁ&ryl&t@ allyl dceylates et sllyd rmdledtes, mcthylene-bls-
nunber 'east equal | and such that

(rTH-n+p‘=)°é’1Y lamideg, mymf@mmwlawl%ch t!ﬂm?lymygthane the

(mtn+

(o Py Ao e AGPERSSTBN A0, le bt appllitltrio
net hyl sombltc&tduyiose acktherk,, or Rhosep rﬁemamnmgahc m@lecales of formula (ITT):
contai ning an unsaturated pol ynerisable function, 15
preferentially belonging to the group of vinylics, or

to the group of acrylic, nmethacryli c mal ei c,

acq{nc crotonic, V|nlphthaI|ceter or to the "

gt oup'df unsat ur at ur et hanes qylgh as exanpl e,
ne ac riet hanke,” afa 13
Fie Jgﬂﬁ LE @{/a# @mf;}g/k§
t gr oup al [ r eth whetfer

I
of not 20 substituted, ¢r rt% L he group of
et hyl eni cal | y unsat ur at e® amides or —im des,
represents hydrogen or a hydrocarbonat ed r adi cal
having | to 40 carbon atons, qiman ionic or ionisable
grouplng such as a phosphate, a

where:

- my, p3, M4 and pq represent a number of alkylene oxide units of less than
or equal to 150,

- n3 and n4 represent a number of ethylene oxide units of less than or equal
to 150,

- q3 and qq represent a whole number at least equal to 1 and such that 0 <
(m3+n3tps)gs < 150 and ¢ < (myt+nytpy)gs < 150,

- 1’ represents a nurnber such that 1 <r’ <200,

- Ry3 represents a radical containing an unsaturated polymerisable
function, preferentially belonging to the group of vinylics, or to the
group of acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic
esters, or to the group of unsaturated urethanes such as, for example,
acrylurethane,  methacrylurethane, a-a'  dimethyl-isopropenyl-
benzylurethane, allylurethane, or to the group of allylic or vinylic ethers,
whether or not substituted, or again to the group of ethylenically
unsaturated amides or imides,

- Ru4, Ris, Rao and Ry represent hydrogen or the methyl or ethyl radical,
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phosphonat e, a sul phate, a sul phonate, a carboxylic,
or indeed a primary, 25 secondary or tertiary am ne,
or a quaternary amoni um or indeed their mxtures,
and preferentially represents a hydrocarbonat ed

radi cal having | to 12 carbon atons, and very
preferentially a hydrocarbonat ed rad|cal having | to
4 carbon atons. 98 or a nixture 8f several nonomers
of formula (I), c) betmeen 0% and 50@6of at | east one

nmononer of the acr r | t ’
or their deritva 'é’s ,{EP["% h%l%ml&i’gg 8% or aryl, or

propyl] acamymldﬁ 1amy[ gro@ﬁinggtﬁayingm 1030 parby kfoms, or their
met hacryl am de, and their m xtures, or again of at
| east one ndHSMESer sol ubl e monomer such as the al kyl

acryl ates_ 0?_ ?.'(Ij{?‘ahzﬁ' ﬁ&.ﬁ)}ﬁ@i wﬁaE‘}? S&t b%ﬁ)?%lﬁﬁﬁ @Hich represent a

such as N[ et h net hacry ate, or
N-[ 2- (di met hydmoirhoratet fagical hacmgllao é catbhe alginsy | i cs

such as vjnyl, 10 agcet at rrolidone, styrene,
al pharref’ﬁ&heé’lnff he Sé?ﬁﬂ'af‘#eti!' %‘B’F‘%W&E Ses, or at |east
one cationi c nmonomer or quaternary armoni um such as

2- t hacryl oyl thyl] t t hyl
E:hl a%?ﬁg@?égmﬁéwgé&pﬁszu%\slw&#d@”% é&ygnegnﬁyh claims 15 to 22,

t
- PRl TR o B Sl Rph ol RIS Expremsed by welghls
d| met hyl dial |yl ammni um chI oride or 15 sul phate,

chI éﬁggéqﬁly%%r%ﬂ% o, & aﬂlcgﬁg¥oqﬁgﬁﬁgﬁﬂ ?P%Pg%, of at least

MONOMBYne 4Hi odlé‘%@:ﬁﬁnféﬂﬁhuﬂf Stﬁyﬁﬁib'ddsﬁhﬁtlﬁﬁ)raﬁﬁﬁmh a monocarboxylic
preferent| ally chgsen from am)ng t.he nol ecul es of
2

for nul factiony @bosm from ppongitlienethydpnic (uasytyption penpmens; gd with 2
v the diacid

L i AR 6 SRSt v i

of | eshaenhbﬂcrs soch aqgthelCitto CthnoEs}ers ofiimadeici on ftaconic acids, or their

{ ﬁg:]ese xi &%lor nJRosencg'on%3 am¥)|nge 0% R5hdEerd erltE'lSet}%]:lemc Ufisaturation and

with a dicarboxylic function such as crotonic, isocrotonic, cinnamic, itaconic,
maleic acid, or again the anhydrides of carboxylic acids, such as maleic
anhydride, or chosen from among the monomers with ethylenic unsaturation and
with a sulphonic function such as acrylamido-methyl-propane-sulphonic acid,
sodium methallylsulphonate, vinyl sulphonic acid and styrene sulphonic acid, or
again chosen from among the monomers with ethylenic unsaturation and with a
phosphoric function such as vinyl phosphoric acid, ethylene glycol methacrylate
phosphate, propylene gtycol methacrylate phosphate, ethylene glycol acrylate
phosphate, propylene glycol acrylate phosphate and their ethoxylates, or again
chosen from among the monomers with ethylenic unsaturation and with a
phosphonic function such as vinyl phosphonic acid, or their mixtures, or their

mixtures,

b} between 2 and 95%, and yet more particularly between 5% and 90%, of a least

one monomer with non-ionic ethylenic unsaturation of formula (I):



10

15

20

25

to 150, - q, and g2 represent a whol e nunber at | east
equal to 1 and such that 0 < (m+ni+pi)gl 5 150 and O
I'S (nM2+n2+p2) R < I1SO, 99 r represents a nunber such
that 1 5 r:5 200, Rs represents a radical containing
an unsaturated pol ynerisable function, preferentially
bel onging to the group of vinyligs, or to the group of
acrylic, nmethacrylic, maleic, itaconic, crotonic,

vinyl phthalic esters, or to 5 the group of unsaturated
ur et hanes such as, for exanple, acrylurethane,

nmet hacryl uret hane, a-a |

di met hyl - i sopropenyl =benzyl ur et hane, al
or to the group of yli ®R£eth
or not substituted,| or|agajn to_t r

| ur et hane,
rs, whether
, of

ethyl eni cal |y unsak , 10 - R4,
R5, Rio and RI 1 repfesen dr oggn. or nmet hyl or
ethyl radical, R6, R/, R8 and RO represenf |inear or
branched al kyl or arlyl, or alkylaryl or yl al kyl

groupi ngs, having | to 20 carbon atons, or their

m xtures, Rig represents a hydrocarbonated radica

having | to 40 carbon atons, A and B are groupi ngs

whi ch may be present, which then represent a 15

hydr ocar bonat ed r adi cal havingI) to 4 carbon atons,

with fopmyla (11b) RASi (0B); 20 where: - R

represents a radical containing an unsaturated

pol yner i sabhent prepicsemt a nomberofail erel axidsamits Gf Hgs then or equal
t he group o%lﬁhnylics, or to the group of acrylic,

nmet hacryl i ct, {eic, itaconic, crotonic, vinylphthalic

esters, or # @epiehldar gumbe oifethylant axide euitsuoflessathes or equal to
such as, for_ exanple, acrylurethane, :
net hacryl ur Bf%ane, a-a

g:r”fg h%/lh-e'i S r}gﬁ?&?{w 3 DEIRAY InfrBbN 8N Roast @fulal kdiriebdtabgch that 5 <
group of allylic or vinylic ethers, whether

or not  subswirtiphes 15orandgestrrentinlisuctaiis ShmHmp < 120,

ethyl eni cal ﬁ{Yre%Pe%grgtéJflyaclrsgenaépﬂgeelﬁetﬂfd oriemﬂ?a?lical,

- Ry represents hydrogen or the methyl or ethyl radical,

- R represents a radical containing an unsaturated polymerisable function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to
the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,

- R’ represents hydrogen or a hydrocarbonated radical having 1 to 40
carbon atoms, or an ionic or ionisable grouping such as a phosphate, a
phosphonate, a sulphate, a sulphonate, a carboxylic, or indeed a primary,
secondary or tertiary amine, or a quaternary ammonium, or indeed their
mixtures, and preferentially represents a hydrocarbonated radical having
1 to 12 carbon atoms, and very preferentially a hydrocarbonated radical

having ! to 4 carbon atoms.



30 - Ais a grouping which nmay be present, which then
represents a hydrocarbonated radical having | to 4
carbon atons, B represents a hydrocarbonated radi cal
having | to 4 carbon atonms, or the m xture of several
of these nmononers, 100 d) between 0% and 3% of at

| east one crosslinking nononer chdden, in a non
restrictive manner, fromthe group constituted by

et hyl ene gl ycol dinethacryl ate,

trimethyl ol propanetriacrylate, allyl acrylate, the

al Iyl mal;eahReure HF§eW1’aFﬂSﬁ$}h§r§ oPfoRahi!(pm de,

nmet hyl ene-bi s- net hacryl am de, tetrall yl'oxyet hane, the
triallylcyanurates, the allyl ethers obtained from

l yQl t it it .

ot nes B el B3 REF S5 10 Boe. oy abboBler ¢ Epimide or

5 (L ILILI ) Zlmsfﬁa&r%lih;ﬂg? t’“’ﬁ"“ﬁ“‘?ﬁﬁﬁﬁﬁ ayIN-HLﬁiéiﬁéthémﬁtriTr;o) propyl]
. , ere: .

and p4a<fr¥$9rr\é4fe9rtN%3#§'wgtéwlaaﬂn |M%Yéh@e'53§?fwlém&ﬂﬁ had (et mixtures,

| ess tggéhaérf f zﬁ%ﬁ@! orde%h @atef&%lﬁ{ﬂr@ﬁ’orﬁ&%&?&r}he alkyl acrylates or

nunber yl'ene oxide units o ess than or equal
15 to WEthacuyBitesndhe dunsetprateak esters whai @s nNrBddineathyluniap) ethyl]

S!Sl 5k e RN RN, e PO o i
10that ladetdte, xﬁndﬁpﬁrokmae,rseﬁém @%:smathszmiﬂrml andChtipidefiviges, or at

an unsat urated paol yneri sabl e function, .
pr ef er BAsti ANey BHPRAGIMROMST { KE GRYEPARYT YPWPRivs sysh as [2-
to the Cro it ¢ri c o 14 lphate. [2-
[ taconl(négﬁ%?@%f@, %%@Itgﬁ?%@?l %MMOGNM rﬁ'!e_ or sTpaate, _[
(acryloyloxy) ethyl] trimethyl ammonium chloride or sulphate, [3-(acrylamido)
propyl] trimethyl ammonium chloride, dimethy! diallyl ammonium chloride or
15 “sulphate, [3-(methacrylamido) propyl] trimethyl ammonium chloride or sulphate,
or again one organofluorate monomer, or indeed one organosililate monomer,

preferentially chosen from among the molecules of formulae (Ila) or (IIb):

with formula (IIa)
Ry R R R
5 Ry Rg 10 11
R3] i | Rz
OrA ?1—0 ?1-— B
* I 1R, Ro P
— — q[ — q2
20
where:
- my, p1, mz and p; represent a number of alkylene oxide units of less than
or equal to 150,
25 - 1 and n; represent a number of ethylene oxide units of less than or equal

to 150,

- gy and gz represent a whole number at least equal to 1 and such that 0 <
(m|+n1+p|)q| <150 and ¢ < (m2+n2+p2)q2 <15G,



esters, or to the group of unsaturated urethanes such
as, for exanple, acrylurethane, nethacryl urethane,
a-a | dinethyl-isopropenyl- benzyl urethane,
allylurethane, or to the group of allylic or vinylic
ethers, 25 whether or not substituted, or again to the
group of ethylenically unsaturate® anm des or imdes,
R14, R15, R2o and R21 represent hydrogen or the nethyl

or ethyl radical, 101 Ri g represent
| i nearyor - br GERIFSEISE RYP %WU%I}&Y?N I %F'&gﬁ’kyl gr yl por

aryl al kyl ngPR’.'pHﬁéhts Q?&ﬂl&gcdntﬁlﬁmggn %ﬁﬁdﬁ&ﬁ‘te@b@%en@dble function,
their mxtures, and are groupi ngs which be

nay
present, whi mfem:@nlly ésb@gmgt toathe rowd ob viybigh Qtete the group of
2Veral or Rl HbheSPE AR, Os gl BigEbem, oo

several of t frono
50f the constihtgenipsofansatdjatedcyrethanksdich as,fopietantpde, acrylurethane,
100% 10 24 - Therpop] astic conposn accordin

to
one of cl ai n‘é‘e‘PB‘:"F'é“"E@anechar%t‘f er| s E‘e{hyhlspﬂ'é’Pe‘%genzyluretha“e’
corb pl urrber? lyPurStALA, '3??0 Fﬁ%ﬁ £ a cgf' vin3Ht €fkrs, whether or not

copol yneri sati‘on 1n Irect "or reverse

emul si on, i nsubstitptedseroagair toithe groapiofiethatenizally unsahigyated amides or
by controlled radi cal polynerisation processes such

as the met hod® ﬂﬁ%mn as Reversible Addition

10 Fragnent ati oRy, R;am5 afd R FefrEsent hitio featdr ik e r%&lyl radical,
Atom Transfer 15 Radical Polynerization EmAciI'RP
met hod knowRa&nRe paskReiecprasentdmeer orfrsanphed eliuk ‘?rd\ﬁ)’l or alkylaryl

(NMP) or ag

Free Radi cg(? %ﬁl?ﬁﬁ@h%?g g%flﬁ) %er nop asS :%Eﬂieﬂ'ttﬁﬂtures,

conposi ti ensRlaa:cpuantsg }wdranmsbomdted:tadlcahs!m{ﬁigt loto 2, carbon atoms,

characterise in that. the c rrer ob din

the acid forgn ﬁﬂ%l ATEOIBINGS &hé% W’P%ge g’ tgxgn represent a
1spartial ly orhydescatiodateeidical heess Pio @fa@b@fataﬁs e

neutralisation agents having a nonoval ent

neutralising function or a polyval ent neutralising

functi orwgpg}gwap; (1tb exanpl e, for the nonoval ent
function 1of ose cﬁosen fromthe group constituted by

the al kaline cations, in particular sodium potassium

l'ithium anmmoniumor the 25 gripary, condary or

tertiary aliphatic and/or cy |i§g§%{ﬂ§§ such as, for
20 exanpl e, stearylam ne, the ethanol am nes (nono-, di-

triethan Ianlne) nono- and di et hyl am ne,

cycl ohex3 i ne, net hyl cycl ohexyl ani ne, ani no net hyl

propanol , - R represents a radical containing an unsaturated polymerisable function,
preferentially belonging to the group of vinylics, or to the group of
acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic esters, or to
25 the group of unsaturated urethanes such as, for example, acrylurethane,
methacrylurethane, a-a' dimethyl-isopropenyl-benzylurethane,
allylurethane, or to the group of allylic or vinylic ethers, whether or not
substituted, or again to the group of ethylenically unsaturated amides or
imides,
30 - A is a grouping which may be present, which then represents a
hydrocarbonated radical having 1 to 4 carbon atoms,
- B represents a hydrocarbonated radical having 1 to 4 carbon atoms,

or the mixture of several of these monomers,



Ri3d

nor phol i ne, or again, for the polyval ent function,

t hose chosen fromthe group constituted by the

al kaline earth divalent cations, in particular
magnesi um and 30 cal cium or again zinc, and al so by
the trivalent cations, in particular alumnium or
again by certain cations of highgggval ency.

d) between 0% and 3% of at least one crosslinking monomer chosen, in a non-
restrictive manner, from the group constituted by ethylene glycol dimethacrylate,
trimethylolpropanetriacrylate, allyl acrylate, the allyl maleates, methylene-bis-
acrylamide, methylene-bis-methacrylamide, tetrallyloxyethane, the
triallylcyanurates, the allyl ethers obtained from polyols such as pentaerythritol,

sorbitol, sucrose or others, or chosen from among the molecules of formula (I1I):

10

15

20

25

Ryq Rys Rao Rz
Rig | Rig
I I Ri3
of N okptsobs-al 4N g
n p: | l n o

Ry7 r,Rw i

— -JqJ — q4

(11D :

where:

- my, p3, my and ps represent a number of alkylene oxide units of less than
or equal to 150,

- nj and ny represent a number of ethylene oxide units of less than or equal
to 150,

- g3 and q4 represent a whole number at least equal to 1 and such that 0 <
(my+n3+p3)qs < 150 and 0 < (my+nqtps)qs < 150,

- r' represents a number such that 1 <r’ <200,

- Ry3 represents a radical containing an unsaturated polymerisable
function, preferentially belonging to the group of vinylics, or to the
group of acrylic, methacrylic, maleic, itaconic, crotonic, vinylphthalic
esters, or to the group of unsaturated urethanes such as, for example,
acrylurethane,  methacrylurethane, a-o'  dimethyl-isopropenyl-
benzylurethane, allylurethane, or to the group of allylic or vinylic ethers,
whether or not substituted, or again to the group of ethylenically
unsaturated amides or imides,

- Rus, Rys, Ry and Ry represent hydrogen or the methyl or ethyl radical,
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30

101

- Rie Ri7, Rig and Ryg represent linear or branched alkyl or aryl, or
alkylaryl or arylalkyl groupings, having 1 to 20 carbon atoms, or their
mixtures,

- D and E are groupings which may be present, which then represent a
hydrocarbonated radical having 1 to 4 carbon atoms,

or the mixture of several of these monomers,
where the total proportions of the constituents a), b), ¢) and d) is equal to 100%.

24 - Thermoplastic compositions according to one of claims 15 to 23, characterised
in that the comb plumber is obtained by processes of radical copolymerisation in
solution, in a direct or reverse emulsion, in suspension or in precipitation, or again by
controlled radical polymerisation processes such as the method known as Reversible
Addition Fragmentation Transfer (RAFT), the method known as Atom Transfer
Radical Polymerization (ATRP), the method known as Nitroxide Mediated
Polymerization (NMP) or again the method known as Cobaloxime Mediated Free
Radical Polymerization.

25 - Thermoplastic compositions according to one of claims 15 to 23, characterised
in that the comb polymer obtained in the acid form, and possibly distilled, may also
be partially or totally neutralised by one or more neutralisation agents having a
monovalent neutralising function or a polyvalent neutralising function such as, for
example, for the monovalent function of those chosen from the group constituted by
the alkaline cations, in particular sodium, potassium, lithium, ammonium or the
primary, secondary or tertiary aliphatic and/or cyclic amines, such as, for example,
stearylamine, the ethanolamines (mono-, di-, triethanolamine), mono- and
diethylamine, cyclohexylamine, methylcyclohexylamine, amino methyl propanol,
morpholine, or again, for the polyvalent function, those chosen from the group
constituted by the alkaline earth divalent cations, in particular magnesium and
calctum, or again zine, and also by the trivalent cations, in particular aluminium, or

again by certain cations of higher valency.



