WD 2004/ 078785 PCT/ EP2004/ 050183 Di spersing agents in
nanoconposites The present invention relates to a
woanpasssson, preferably a nanoconposite mat er PEI/EP2004/050183
conprising (a) a synthetic polymner, especially a
polyolefin, (b) a filler, especially a natural or
synthetic phyllosilicate or a m xture of such
phyll osilicates, preferably in nanoparticles, and (c)
a di spersing agent prepared by controlled free radical
pol yneri zation (CFRP). The present invention relates
al so to a process for the preparation of a synthetic
pol ymer nanoconposite material which conprises nelt
mxing a mxture of a) a synthetic polynmer, b) a
filler, and c) a dispersing agent prepared by
controlled free radical pol y?r‘eri zation and to the use
of the latter to intercalate and exfoliate a filler
and dbigpeifiagentsh@adobdmbsliesi N @ Synthetic polynmer matrix
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t he fNahdsealp f'w RPPRe¥S ag xiremely large surface area with high surface energy. The

deactivation of the surface energy and the compatibilization of the nano-scale fillers with a
polymeric substrate is, therefore, even more important than with a common micro-scale filler
in order to avoid aggregation during processing or conversion of the filled polymer and to
reach an excellent dispersion of the nano-scaled filler in the final article.



reach an excell ent dispersion of the nano-scal ed
filler inthe final article. WO 2004/ 078785
wWOCH4EP2B884/ 050183 -2 There is a substantial PeTaER2004/050183
literature on organic-inorgani c nanoconposites based
on clays or l|layered silicates such as nontnorillonite
and synthetic polyners. Polyol efin nanoconpo- sites
have been prepared from organic nodified clays. The
clays used are generally nodified with alkyl or
di al kyl anmoniumions or amnes or in a few cases
ot her oniumions, |ike for exanple phosphoni umi ons.
The ammoni um ion/am ne additives are usually
incorporated into the clay structure by a separate
solution intercal ati on step. These conventi ona
organi c nodi fied clays have2a nunber of disadvantages
when used for the preparation of polyolefin
nanoconposites Annoniun1salts are thermally unstable
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y mnth regard to

It has now been found that improved synthetic polymer materials with better long term ther-
mostability and with reduced odor and reduced undesired discoloration which occurs as a
result of the decomposition of the modification agents, can be prepared by the use of a dis-

persing agent prepared by controlled free radical polymerization.



WO 2004/ 078785 PCT/ EP2004/ 050183 -3 The present
i nvention therefore provides a conposition conprising

W@200a/0%878% heti ¢ polyner, b) a filler, and c) aPCT/EP2004/050183

di spersi ng agent prepared by controlled free radica
pol ymeri zation (CFRP). Preferably, conponent (b) is a
filler in nanoparticles. O interest are also

composi tions conprising as conponent (b) a filler in
nanoparticles or a material which produces a filler
i n nanoparticles under processing conditions.
Conponent (c) is suitable for intercal ating and
exfoliating a filler and dispersing the filler in a
synthetic polymer matrix, especially a thernoplastic
pol yner, to form a nanoconposite material. Exanples
of such synthetic polyners-are: 1. Polyners of
nonool ef i ns and di ol efins, for exanple pol ypropyl ene,
pol yi sobut yl ene, po- |y(but-1-ene),
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monool efins exenplified in the_precedin%_para r aph,
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pr epamteaic pyymdi Métex esneciallyznitiernapfaetic ipaliniey thfprm & ganocomposite
fol | esériag, net hods: a) radical pol ynerisation
(normal Iy under high pressure and at el evated

t eNPELAL e eh sydtbiicGanis ¥k C pol ymerisation using a
catal yst that normally contains one or nore than one
1o, i o R 0
PCT/ Wﬂﬁ%}’ @Sldi-g%thylpgnktene), pdiy(vinylcyclohexane), polyisoprene or polybuta-
diene, as well as polymers of cycloolefins, for instance of cyclopentene or norbornene, poly-
ethylene (which optionally can be crosslinked), for example high density polyethylene
{HDPE), high density and high molecular weight polyethylene (HDPE-HMW), high density
and ultrahigh molecular weight polyethylene (HDPE-UHMW), medium density polyethylene
(MDPE), low density polyethylene (LDPE), linear low density polyethylene (LLDPE),

(VLDPE) and (ULDPE).

Polyalefins, i.e. the polymers of monoolefins exemplified in the preceding paragraph, prefe-
rably polyethylene and polypropylene, can be prepared by different, and especially by the
following, methods:

a) radical polymerisation (normally under high pressure and at elevated temperature).

b) catalytic polymerisation using a catalyst that normally contains one or more than
one metal of groups Vb, Vb, VIb or Vill of the Periodic Table. These metals usually



have one or nore than one ligand, typically oxides,
hal i des, al cohol ates, esters, ethers, am nes, alkyls,
weabhbmrysmssand/ or aryls that may be either 7c- BCT/EP2004/050183
0-coordinated. These netal conplexes may be in the
free formor fixed on substrates, typically on
activated magnesi um chloride, titaniun(lI1) chloride,
alum na or silicon oxide. These catalysts may be
soluble or insoluble in the polynerisation nedium The
catal ysts can be used by thenselves in the
pol yneri sation or further activators may be used,
typically nmetal alkyls, netal hydrides, netal alkyl
hal i des, netal al kyl oxides or me- tal alkyl oxanes,
said nmetals being el enents of groups la, Ila and/or
Ilia of the Pe- riodic Tabl-é: The activators may be
nmodi fied conveniently with further ester, ether,
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such copolymers with one another and with polymers mentioned in 1) above, for example
polypropylene/ethylene-propylene copolymers, LDPE/ethylene-vinyl acetate copolymers
(EVA), LDPE/ethylene-acrylic acid copolymers (EAA), LLDPE/EVA, LLDPE/EAA and
alternating or random polyalkylene/carbon monoxide copolymers and mixtures thereof with

other polymers, for example polyamides.



(EVA), LDPE/ ethyl ene-acrylic acid copolyners (EAA),

LLDPE/ EVA, LLDPE/ EAA and alternating or random
woabosar gk ene/ car bon nonoxi de copol yners and nPETAEP2®)4/050183

thereof with other polyners, for exanple pol yam des.
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resins (for exanple C5-C9) including hydrogenated

nodi fications thereof (e.g. tackifiers) and m xtures

of pol yal kyl enes and starch. Honopol yners and

copolynmers from1l.) - 4.) may have any stereostructure

i ncluding syndiotactic, isotactic, heterotactic or

atactic. Stereoblock polyners are also included. 5.

Pol ystyrene, pol y(p-nethylstyrene),

pol y(a-net hyl styrene). 6. Aromatic honopol yners and

copol ymers derived from vimy aromati c nonomers

including styrene, a-nethylstyrene, all isoners of

vi nyl tol uene, especially p-vinyl tol uene, all isoners
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6b. Hydrogenated aromatic polymers derived from hydrogenation of polymers mentioned
under 6.), especially including polycyclohexylethylene (PCHE) prepared by hydrogenating
atactic polystyrene, often referred to as polyvinylcyclohexane (PVCH).

6c. Hydrogenated aromatic polymers derived from hydrogenation of polymers mentioned

under 6a.).



6¢c. Hydrogenated aromatic polyners derived from
hydr ogenati on of polyners nentioned under 6a.). WO
waQwi/0g83785 PCT/ EP2004/ 050183 -6 Honopol ynmer BCama2004/050183
copol ymers may have any stereostructure including
syndi otactic, isotac- tic, hem-isotactic or atactic;
where atactic polyners are preferred. Stereobl ock
polynmers are also included. 7. Gaft copol yners of
vinyl aromatic nononers such as styrene or
a- et hyl styrene, for exanple styrene on
pol ybut adi ene, styrene on pol ybut adi ene-styrene or
pol ybut adi ene-acry- lonitrile copolyners; styrene and
acrylonitrile (or nethacrylonitrile) on pol ybutadi ene;
styrene, acrylonitrile and nethyl nethacrylate on
pol ybut adi ene; styrene and-ral eic anhydri de on
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t he ABHBHEFES AT CHEd Under 3%/ %Iyt A*each ot her or
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9. Polymers derived from a,B-unsaturated acids and derivatives thereof such as polyacry-

lates and polymethacrylates; polymethyl methacrylates, polyacrylamides and polyacryloni-

friles, which can be impact-modified with butyl acrylate.

10. Copolymers of the monomers mentioned under 9) with each other or with other unsatu-
rated monomers, for example acrylonitrile/ butadiene copolymers, acrylonitrile/alkyl acrylate
copolymers, acrylonitrilefalkoxyalkyl acrylate or acrylonitrile/vinyl halide copolymers or acry-

lonitrile/ alkyl methacrylate/butadiene terpolymers.



rated nononers, for exanple acrylonitrilel/ butadiene
copol yners, acrylonitrile/al kyl acrylate copolyners,
waaeoosoasissr i | e/ al koxyal kyl acryl ate or PCT/EP2004/050183
acrylonitrile/vinyl halide copolynmers or acry-
lonitrile/ alkyl methacryl ate/butadi ene terpolyners.
WO 2004/ 078785 PCT/ EP2004/ 050183 -7 11. Pol yners
derived fromunsaturated al cohols and am nes or the
acyl derivatives or ace- tals and their hydrolysis
products, for exanple poly(vinyl alcohol), poly(vinyl
acetate), poly- (vinyl stearate), poly(vinyl
benzoate), poly(vinyl naleate), poly(vinyl butyral),
poly(allyl phtha- late) or poly(allyl nelamne); as
well as their copolynmers with olefins nentioned in 1)
above. 12. Honopol yners antt copol yners of cyclic
et hers such as poly(al kyl ene glycols), poly- (ethylene
oxi de), poly(propylene oxi de) or copol yners thereof

\F/)\/lo:l |; )t()l ‘?@F%C 'r,d from unaa%fr%ed a|1(§10|5 ?n aM%lecs%F ﬁ%yl S %egoﬁ ace-

e an | ‘ﬂ%" n%ﬁ ¥glygvmq ace a €), {1,'
cont@?ﬁ““@f P@ﬁém@fﬁd@eﬁgp iR 5
modi Einveekamiel PPIVVING PavERBRlaRsl VeV HRTERl PLITA ). °‘é§<8'\>’ "% es
or NBS.or sh¥allyPelayiphianydl ertbeirgoepigess vifinelefias pleftioprd & 1) AReYe
m xt ures of pol yphenyl ene oxides with styrene
pol yige rl—@m&b%lyr&%' H @RS oflGolic BRdry/dutredshanagietatytoep dolf-r om
hydr %t)ﬁ%f né &QE)’TBon@Jo&QneQ;%J &%@ rsors tRRLYASEIRQL Ry @hers.
pol ybut adi - 'enés on the one hand and al i phatic or

aromati ¢ pol yi soc ate on t
pre ciﬁ' SP@‘yg;e I%%‘P‘é% po ')ﬂer'e antp tgo € go yo etﬁﬁenwh‘ch @Cﬁ\tam

der | Sviens PHYPrRTIR SHTOPREET a‘WawH% 65?'%’8 %9'? %""‘° Q'a §X ind i “es'

f r omaarien@®8¥-boxyl i ¢ aci ds or the correspondlng

| act ans, for exanple polyam de 4, polyam de 6,

p ol y aripdgnénkibne ofided bhd s@ild, anB mikidres of pGyphehPdng Bxideswith Stereried e
Fﬂgy ah.8Rmbes, aromatic polyam des starting from

n}xy ene dlan1ne and adi pi c acid; polyam des prepared

from %teiﬁ’ gTre han s der agodf}o%%&]&ﬁ ?enrqna{eé ?nm)aﬁwg@lpblﬁstg{ Ar%H%utadl

'r:rg(rjleFrieé Pn thef @Ie hw gwipﬁllgnatlc or aroma{lc Mylsocyalﬁlgtesaoﬂ the %!ha‘se{s%?;s as

ponP@wﬁ”ﬂmmﬁ$|nethylhexanethylene t er epht hal am de or
pol y- m phenyl ene i sopht hal am de; and al so bl ock

copohg neysmith atchepdybrudee Heivrd fom aligmingscing et agifs; aqdior

pol y @bne i arbofii€ bidida € aeOdoyasEonding lacamenier sxavple edvemific &l | y
bondgg.Rke 8, rp’éMnﬁﬂé 6/6€ b8 60 N@ 128 #/6,012/11) poifaraie | 1y, edolgeenas , 12,

€. g. ar‘é{lng‘t p p Me@gtg&{rlg%ﬁ m I%G QhmindRk YdicQRY: |paﬁﬁild@| pyepdiéd Of
pol yt’from gexame&yll?%ede m]gne grlg){s\clé\ﬁ: ﬁzlc %ng\@lleé:hthglﬁ 2000y AW G ouPén

cop O|e astomer as modlfler for example poly- 4% trlmethyl'hexamethylene terephthalamide or
poly-m-phenylene isophthalamide; and also block copolymers of the aforementioned
polyamides with polyolefins, olefin copolymers, jonomers or chemically bonded or grafted
elastomers; or with polyethers, e.g. with polyethylene glycol, polypropylene glycol or
polytetramethylene glycol; as well as polyamides or copolyamides modified with EPDM or

ABS; and polyamides condensed during processing (RiM polyamide systems).

17. Polyureas, polyimides, polyamide-imides, polyetherimids,  polyesterimids,

polyhydantoins and polybenzimidazoles.



ABS; and pol yam des condensed during processing (RIM

pol yam de systens). 17. Pol yureas, polyim des,
weoaboszmsde- i m des, pol yet herim ds, pol yesteri nPd$/EP2004/050183

pol yhydant oi ns and pol ybenzi mi dazol es. WO 2004/ 078785

PCT/ EP2004/ 050183 -8 18. Polyesters derived from

di carboxylic acids and diols and/or from

hydr oxycar boxylic acids or the corresponding

| act ones, for exanpl e pol yethyl ene terephthal ate,

pol ybutyl ene terephthal ate, poly-

|, 4-di nmet hyl ol cycl ohexane terepht hal ate, pol yal kyl ene

napht hal ate (PAN) and pol yhydroxybenzoates, as well

as bl ock copol yether esters derived from

hydr oxyl -term nated pol yesters; and al so pol yesters

nmodi fied with pol ycarbonate® or MSS. 19.

Pol ycar bonat es and pol yester carbonates. 20.

Pol yket ones. 21. Pol ysul fones, pol yether sul fones and

pol yet her ket one 22. Crosslin r '

f r omi®al "GEHYE edgr“’(ejdrs] fm{"hdicarg%xglc ﬁ%Jﬁ d né;% X gﬁ}eo%%f‘sl@dr%{?%%@gn d

mel affioheidheATE BTG (oS FPL R P AP R gae terepnthalate, polybrtyiens

pheniekphtheiptern peietiydirsthyidasigierane  frgialiendP EHTE e P ns

and eiasm meltygrenmhadedsy erewelleasi tiask copglyetey getrgdegyrd from

non- glensiyRgmnddaypayhesianSiso Rfesteldmaitiad witt reigeag erelyeas MBT-

resins derived from copol yesters of saturated and

unsaigl q’@&cg'gonatgé_ @Il QYdabadCi ds wi t h pol yhydric

al cohol s” and vi nyl conpounds as crosslinking agents,

and _al so hal ogen-containi ng nodi fications thereof of

| ow £ SPHIEBIFi ty. 25. Crosslinkable acrylic resins

derived fromsubstituted acrylates, for exanpl e epoxy

acr y21. [Pelysaifones prligattiqriHiioncs adpplierdeigies- pol yest er

acrylates. 26. Al kyd resins, polyester resins and

acr ybatoms#igsd pymas @set idmeaichydss brithe@b Bamil and pirepals, yyeps and

Ul €8 biSsihel Sn thd SIRE haad) Slck Ss, phénSIREY-RIakyi@k @S, urea/formaldehyde re-

POl Y LRQGY AR R mRlkenfdd@Xds. r €sins. 27. Crosslinked epoxy
resins derived fromaliphatic, cycloaliphatic,

Bfggégc %g%%£ggp&é%§§%g% gl yci dyl conpounds, e.qg.

et hers of bi sphenol A and

bi sphenol F, which are crosslinked wth customary
har déh el#rgattgnggrpolﬁteram ghriyed fem eppoIVeRiPTH %f§?turwaci eﬁd &r}satur ted
W t heicerboxyiiccagiad veith adiybydes, alcyis a0 Oidyl PMeopgds as crosslinking agents, and
PCT/ ERHa04bh BB ihiBBmodifications thereof of low flammability.

25. Crossiinkable acrylic resins derived from substituted acrylates, for example epoxy acry-

lates, urethane acrylates or polyester acrylates.

26. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins,

urea resins, isocyanates, isocyanurates, polyisocyanates or epoxy resins.

27. Crosslinked epoxy resins derived from aliphatic, cycloaliphatic, heterocyclic or aromatic
glycidyl compounds, e.g. products of diglycidyl ethers of bisphenal A and bisphenol F, which
are crosslinked with customary hardeners such as anhydrides or amines, with or without

accelerators.



-9 28. Blends of the aforenentioned pol yners

(pol ybl ends), for exanple PP/EPDM Poly- am de/ EPDM or
WAB®)4/0P385 EVA, PVC/ ABS, PVC/ MBS, PC/ ABS, PBTP/ ABEEP2004/050183

PC/ ASA, PC/ PBT, PVC CPE, PVC acryl ates,

POM t her nopl astic PUR, PC/thernoplastic PUR

POM acryl ate, POM MBS, PPO H PS, PPQO PA 6.6 and

copol ymers, PA/HDPE, PA/ PP, PA/ PPO PBT/ PC/ ABS or

PBT/ PET/ PC. The synthetic polymers to be protected are

preferably thernoplastic polyners, especially

pol yol efi ns, polystyrenes, polyam des, polyesters,

pol yacryl ates, nost preferably polyolefins, in

particul ar pol yethyl ene and pol ypropyl ene or

copol ynmers thereof wi th nono- and di ol efins.

Preferred fillers are for exanple natural or synthetic

phyll osilicates or a m xture of such phyl -

losilicates, O interest are Sl I Bopy.

cong8n&RE b ngre"ée"tr'l°§fdu%°'5rf1ersoﬂpg’§gﬁt gi?@i‘g %wj‘:ggé/ﬁic at e

or IpERAMIPT EST PEUch: BY%’/TBISOEY‘]’“?(B@a g wberai n ’

ComPEIRBRt PYIIPEC EMC/irerizist df M/ BRI BiEstie) T Bd PErEBeqRgical R

nodi Havead/ ki rPONEESt PROVIIPS. RE0/PA 66 =ak earplymers. BHHR NG Tim

an anirre, rerrasphwesmplimEnPam com pound. Fillers of

special interest are for exanple layered silicate

cl YR stheti\{ Glipher REL ;ﬁ'clteci’e@&@ brhblyethdPmop@ <t Plireds | d3fdSially

conmpt ’ c% Iﬁpsgpoga){r&g n?oggr%&g,.pgl)%lteré m%lrﬂég,r rﬁchJ p%'ra%l? polyolefins,

bentBATT'E: " Bel del e, m ca, ﬁ?Ct o(hc'ar%o‘?wnh%%%%”dEi@leﬁns

nont 7 BPHas POVEB{PRRTE PLPeRYETGT CUliMt e, " Tedi K t e, '

magadi te, kenyaite, steven- site, vol konskoite,

hy dr Rtfertet filraargfor sxampiexetyffl e syhefcapytiosiiceshs 8 FEHE (5" P¥n

be ussedsfi ed or nodified by a nodification agent such

as, for exanple, an ammonium an amne or a

PhOSHHRHUAALD SATRRE Whereifr2ompidbrie &) i©F namﬁdc:bréyinthaib proiRsiggent S

for DAL égfls §hyﬁ:§il%at£sq\rher§ﬁ(@m9c!n§ﬁ (bflcan Moﬂiﬁed%ﬂﬂmmbum

Con‘pn%'ld[?ca%dn of su%xaslr%)rle% p‘g,laﬁtaﬁ%%‘l,g'lmm@ FHITFRAAuM Edm-

chl ori dég, ag‘ineary benzyl di met hyl ammoni um chl ori de,

st ea?¥M¥ani ne, stearyl di et hoxyam ne or ani nododecanoic
acid [commercially available as Nanofi | (RTV\_/%_from

Sud cFikersiobspecialaterpeh i for exeimaipdaypred sttt Sgys BWWeH AT Mt 2

tri chtnydstmt hgtﬁpriammmmnment (b) a montmorillonite, bentonite, beidelite, mica,

di poheyonta/ edpbitd, @braanitd, Gyubdmesd VeyrhicullerTedikite.Umpowiite, kenyaite, steven-
POl Y QX WBkoRIRYb, SRRl by b di@t fyrkor. anmroni um [ commerci al |y
avai | abl e as nodified Somasif (RTM from CO OP

Che nl:cg:ma{)l)l]el;\t (b\{\gn %Q Q\%{)&Z? o7r §\§diﬁ€ a ﬁgg&gﬁA QJ@rQ Jt!%lsas, for example,

an ammonium, an amine or a phosphonium compound.
Examples of maodification agents for nano-clays are for example:

1. Amine and ammonium compounds, for example, distearyldimethylammonium chloride,

stearylbenzyldimethylammonium  chloride, stearylamine,  stearyldiethoxyamine or
aminododecanoic acid jcommercially available as Nanofil (RTM) from Sidchemie,
Germany]; dimethyl ditallow ammonium, frioctylmsthyl ammonium,
dipolyoxyethylenealkylmethyl ammonium or polyoxypropylenemethyldiethyl ammonium
[commercially available as modified Somasif (RTM) from CO-OP Chemical];



-10 octadecyl am ne, triethoxysilanyl -propyl am ne

[commercially avail abl e as Nanoner (RTM from
wolamawas?ss pol yal koxyl at ed ammoni um conpounds BATHEP2®4/050183

for exanple octadecyl bis(polyoxyethyl ene[15]amn ne

[ Et honeen (RTM from East man] or octadecyl nethyl

bi s(pol yo) cyet hyl ene[ 15] anmoni um chl ori de [ Et oquad

(RTM from Eastman] or just the corresponding free

am nes. 2. Phosphoni um conpounds, for exanple

tetrabut yl phosphoni um or octadecyl triphenyl

phosphoni um [ commercially avail able from Eastman]. 3.

O hers, for exanple, triethoxy octyl silane

[commercially avail abl e as Nanomer (RTM) from

Nanocor], ammoni um sul fonium or pyridi um conpounds as

di scl osed for exanple in W) A-01/04050 or

WO A-99/ 67790 ; bl ock graft copol ymers such as for

eXx ar?éﬁfegy?fmne erethOﬁYTllgnﬁl-gppogyl ine [c\éh?é‘élaw g\jaﬁ.blg' @s hanEr%r G

sol v or ?mepJe actadecyl

but yff°8|“58%“?5%8"‘)’3'5"3“6?}?‘%%?"]"8‘6” C’Qmp?imés stuﬁx oxj de,
di gi E}BKPE'WX!@@Y'?“%F%\‘“M[EtP‘ﬁ‘ﬁe'bl‘RTF”br"f”ﬁrXFt Al (f” ggecy! mehy
Conpasgridxsthgenpifflartmoniyne chisfide] ifpapd &) fit E%Fé“aPlh%é‘E’t the

C ONMpdoirédponding&se sg@pponent (c) a random bl ock, star or
comb copol ymer prepared by controlled free radi cal

pol yyrep ZadlulRempathad) idlletRBE StribGrylBHg@RinEm P Epadce tripheyyi
contghooTpJ1 od ng%rcga@,qbaga@;eﬁméagtmgﬁl zation are known.

Thei pr eplar ation i1s disclosed for exanple in C

égsgggg%%t fo?l-‘elﬁém P%Io %:rsyl sllHaQe gn‘?%erma dll a%)lgaﬁesasq}%noﬁg’e(ﬁﬂ\ﬁs -
cont oo Napagor ﬁr@@n-waav'@%wm GY"Q'%HW%T‘?SSE %j h

pr ef Wpalol/ 08w O /’G%WGT@QJrb"§‘U$’1ﬂ§B¥P°ém?’bﬂ‘P’é§ for gyaynple PEO b-

Pol yp®rt 2a§-4-@fipyrifineth7es; pr egente dorofwelidok ety asrifygexample -

i ni tb@to%&tén@ QQJWOWOEU duﬁéﬂim&iﬂd&glyrﬂﬁetrﬂﬂh;afﬁﬁbrlfMI ideaholi n

the presence of a stable nitroxyl free radical and a

L’gfjl 80mrpos||t|giistw AL, m(eTc'egtqr(cFﬁge ke f:anﬁr%msE %E&h&) (c) Prékdom,

nster
pol yH%°F S ?°6‘ﬁ°°€weparemy °°4T?° %ﬁaml%)ﬁn%hatﬁogt i on
which refers to a method of polynmer synthesis
r adi 8weh digperbige-agentsreiepasadiby PPNPYqaTER B PAYTF RIS £B rk"°§’ég s
whi c breffae@tes is disglosedureraiplp IneC. Augelvat st @nProordss in Qe Coptiaesidan
chai s tgzgoef.er. WO 2004/ 078785 PCT/ EP2004/ 050183 -11

The preparation of the dispersing agents by controlled free radical polymerization (CFRP)

can preferally occur by four suitable routes:

al)  Polymerization in the presence of alkoxyamine initiator/regulator compounds;

a?)  Polymerization in the presence of a stable nitroxyl free radical and a radical initiator
(source of free radicals);

a3)  Polymerization under atom transfer radical polymerization (ATRP); or

ad) RAFT polymerization which refers to a method of polymer synthesis by radical poly-
merization using chain transfer agents which react by reversible addition — fragmen-

tation chain transfer.



For exanple U.S. 4,581,429 or EP-A-O 621 878 di scl oses
the preparation of bl ock copoly- ners by nethod al).
woeano4@ggnspl e EP- A- O 621 878 di scl oses t he prepRCatEP2N4/050183
of bl ock copolynmers by nethod a2). For exanple
WO A- 01/ 51534 di scl oses the preparation of conb
Copol ynmers by the ATRP nethod a3). For exanple
WO A- 99/ 31144 di scl oses the preparation of bl ock
copolynmers by nethod a4). Preferred chain transfer
agents include thiocarbonylthio chain transfer agents
of formulae I, Il and Ill, and macronononers of
formula IV and a conbination thereof, SRS R (I) 3=C
S=C (Il) Z2Z nS\ ,,CH (lIIl) iCZ P-CHa C (IV)
RS X mwherein R R and P are free radical |eaving
groups; and wherein, Ris s&lrected fromthe group
consi sting of unsubstituted or substituted
Cl- G- Balitit u.s Usts bi ep.A dido@ BraQiiscist bt prdpatitiBitlof block copoly-
C2-Cl QF m&%ﬁ)unsubstltuted or substituted
C2- C, Bal'’kynyl , " unsubstituted or substituted saturated
carbocyclic ring, unsubstituted or substituted
unsaf® F@P@‘HEP"%%%B%;‘?‘&H‘%‘?? ePRE PSS PR P TRl Y
substituted aromati c carbocyclic ring, unsubstituted
or Sulbsmpblt WO 15 HB4imipweel thh etrsratnypEdoing copglymygrs by the ATRP
unsubsthddatag)t ed or substituted unsaturated heterocyclic
ring, unsubstituted or substituted aromatic

het eLQCYGhib folaloB 141 bR chepdrith Phiock sbBshimerds by hod a4).
al kylthio group, and a first polynmer chain having a

ik N L

of hy@rdhan mamerreR & PR B e ctraen ¢ ef“éubst i tuted

Cl- Cl8al kyl, unsubstituted or substituted aryl,

unsubstituted or substituted C3-Ct8 2004/ 078785

PCT/ EP2(904/%5_%3?§§ 12 SR
\

z z

s=c 0)
\

n

S CH
\ VA
(m :c 2! p—c%—q’ av)
R—S X
m

wherein R, R' and P are free radical leaving groups; and wherein,

R is selected from the group consisting of unsubstituted or substituted C1-Cigalkyl, unsubsti-
tuted or substituted C»-Cigalkenyl, unsubstituted or substituted C2-Cigalkynyl, unsubstituted
or substituted saturated carbocyclic ring, unsubstiuted or substituted unsaturated
carbacydlic ring, unsubstituted or substituted aromatic carbocyclic ring, unsubstituted or
substituted saturated heterocyclic ring, unsubstituted or substituted unsaturated heterocyclic
ring, unsubstituted or substituted aromatic heterocyclic ring, unsubstituted or substituted
alkylthio group, and a first polymer chain having a number average degree of polymerization
in the range of 5 to 1000;

Z is selected from the group consisting of hydrogen, chiorine, unsubstituted or substituted
Ci-Calicyl, unsubstituted or substituted aryl, unsubstituted or substituted Cs-Cis



heterocyclic ring, unsubstituted or substituted
Cl-Cl8al kyl thi o, SR, unsubstituted or substituted
wanyl4oisss unsubstituted or substituted Cl- Cl8aLkmpy004/050183
unsubstituted or substituted aryloxy, unsubstituted
or substituted am no, unsubstituted or substituted Cl-
Cl8al koxycar bonyl, unsubstituted or substituted
aryl oxyycarbonyl, carbox y, unsubstituted or
substituted Cl-Cl8acyl oxy, unsubstituted or
substituted aroyl oxy, unsubstituted or substituted
car banoyl, cyano, C2-Cl18-di al kyl - phosphonat o,
di aryl - phosphonat o, C1-C18di al kyl - phosphi nat o,
di aryl - phosphi nato and a second pol ynmer chain having a
nunber average degree of polynerization in the range
of 5to 1000; Rl is an n-vatent noiety derived fromR
Z' is an mvalent noiety derived froma species
selected fromthe group consi st.i . S 4 tuted
or SEEEETT Utecrerir °§|sréb§{“tﬁe"3[ﬁ§§%’s"@f"‘t” %’% %’f’g“‘:{ffﬂt:f
substhstivitdeying y1euealittpd & ATHE Cpuf e F"S%té‘f R having a
nuTretona v eedegisied e g ebsiftedy GMpere PPsRstiEh F n=PHKF afige
of 5. akoxka8Dyl, unbvestieEhortshistitdsgrprvieeedrtagyh wibast HEYeiitedLh| d
pol ydmbiutedtaicRacad g usalstedieckulsfitaen stdiey gnobaiutecaopbitisied ng
of  Clanlmb: by atl-€, didkipmBnhordio 0 NBAri-phoebriaioN, Caxeyigen,
sul fpw;sp Q, ﬁarﬁ%hlmﬁ; 4n@ seJom:eJo@Qér;chﬁ RaSingdd Inudbér Q@FERE  OF
pol yIrer, & St nyrber ayeppge degree of |
pol yr‘f%rl zatlion 1 n ,tt‘fwga range of 2 to 1000 or said
first SEBMARBYOENAIHE "R F's sel ected fromthe groun .
cons¥ 4t drigvasrt sy ASEE] T BEPeST SEEAsePT E}]Fé’(r:? Y
C1- Gh8uwstinet ox s-bgiivisd SyFe alyh somyestitvied pretiosiiptes RS9 ¢ Jied
ar y| myyiearaboying a camiyeyeyage deorsaxth sthimerizatioplin e rangeghste 1990t ed
ar yl wheyie akebe@mgting @lietko inGh8 roigmdd Giajn, ararselectsy dprothergraypnd m

are é.oﬁgisﬁ'g%lg 8,-d.LiighA8 cirebi Oormfic chrbdnDoxPgen,asiiflr &l @rcgrhiinatioh e
subsgitpents for the substituted groups for R Rl, Z

Z apg ?ri)%H %Rgrfoir %9:3% ﬁ:ﬂlgg m:ulnyer aégée%gd:re_%% Jo&%ati@l% tlgaer\Hep

consi & ! oxy —tertiary amno, hal ogen, cyano,
epox$f2tody Br-sa'Sggélp?'y@"ezchmd,, al ko%)%,_ al k%/I bg@yg ng |, Lo 32
car blrs gtegrs foma g jaroum PARETRA O HARHPTYeS °f B0%Bted APh 61"

at omekonatiephydnsbRivEh g FubBieD SpiPISTOLArBER: YERELe! o
sat usuadtieield SvaxisaoptCG o Crraysy. vaery 3 to 14 car bon
at 0NBand MRGAkdEsih Rdratr@apfiacy/aldi ¢ rings having 4 to 14
car bRt ostitdhiBBkd sGos@ddaRRups Gy RIR' @, :_Zﬁaﬁtg_Sarhaié;iJehtg:.nt@ to
14 C%‘eggdqroﬁtthg Rup c%t@rsﬁﬁﬁ @fth%%xxh RIgY NS haloGen! dyth_g,sep&iﬁ\térmg 3
to 14 carbon —af ons, U0SALUELALEL NRLRIQGHRL b & % lchG
havi BY°3°t 8 F4“Carbon. at onk and aromat| e canhoevel i
rin ggtor?fa%ngla%ngtfrgm 1‘2 3%%?{!38% anomgtsst% fe carbocyclic :
carbon atoms, unsaturated carbocyclic rings having 4 to 14 carbon atoms, aromatic carbo-
cyclic rings having 6 to 14 carbon atoms, saturated heterocyclic rings having 3 to 14 carbon
atoms, unsaturated heterocyclic rings having 3 to 14 carbon atoms and aromatic carbocyclic

rings having 6 to 14 carbon atoms.

By a “polymer chain” referred to above for R, R, Z, Z' and P is meant conventional conden-
sation polymers, such as polyesters [for example, polycaprolactone, poly(ethylene tereph-
thalate), poly(lactic acid)], polycarbonates, poly(alkylene oxide)s [for example, poly(ethylene
oxide), poly(tetramethylene oxide)]j, nylons, polyurethanes or chain polymers such as those



By a "polynmer chain" referred to above for R, Rl, Z,

Z1 and P is neant conventional conden- sation
weoaboarnesss such as pol yesters [for exanpl e, PCT/EP2004/050183

pol ycaprol act one, pol y(ethyl ene tereph- thalate),

poly(lactic acid)], polycarbonates, poly(alkylene

oxi de)s for exanple, polyethylene oxide),

pol y(tetramet hyl ene oxide)], nylons, polyurethanes or

chain polynmers such as those WO 2004/ 078785

PCT/ EP2004/ 050183 -13 forned by coordi nation

pol yneri zati on (for exanpl e pol yet hyl ene,

pol ypropyl ene), radical polynerization (for exanple,

pol y(met h) acryl ates and pol ystyrenics, anionic

pol ymeri zation (for exanple, polystyrene,

pol ybut adi ene), cationic poynmerization (for exanple,

pol yi sobuty- | ene) and group transfer polynerization

(f orf %@E@&@rdma@&' %&rﬂ%&ﬁ%%ﬁf A&Lrﬁdieep%kfethylfee pc%h%y@ﬁe) ﬁ%dxc&ét .
f or %o gymenza‘} ?Ih(fo? ﬁxamp e go y(n¥eth rﬂ%&%nds &Iy&ycl‘en cQ a &lc%gme%{ ch

co I’Tbif% Q(tam%e,l poglﬁta’ertewglynﬁ%flv ﬁeﬁlomc ;E&/menze%or} (ﬁp ecfanm?e é)lylsobiz Y sed
in ¥ A gBriIRTRoIRREin oy L5880 SOARHARE R 00/ 31144,

all of which are incorporated herein by reference.
The sy¢rtoleR, B', Déndl ackefedyohoymse & thhe fRAFPTate for use with the

pol y gk FatomErf orGdkbmbeoBiikioh &d te blymefiza@nukisdd@ndisclosed in
sol UWbWbs/é’f47§ W@Dﬁd@ﬁbd@@anh WoRdoBBilia, A1 dvHich Bre inBoRBiateditedh,
contbn or feed node. For |owest polydispersity
bl oc copo?yners t he RAFT agent |s typlcally added

E ZI. ?Ir%dyprg'{ﬁ%{srgfe hécggo%ﬂ%ﬁ byh%lgg pimT%rlza on fan be carne ou{rF\) rﬁmsnoor
is t qun oca‘sqeysme Weﬁﬂﬁézabaw tSﬂ’m aatcﬁmgqtmté) ﬁrtfeeg W&de For owest

MO N O PedispeGity bizckvorolymess: ihe BART@gpniiEiicanaiied sforeraymerts g fer .
Bl oC koreeied. yorerasplaiiwtdn ciiied ad @, batghatodeip paiutien) thergrctor is typi-
pol y i pRiosd il aHAFTVadelt afidid nbridib@ladr a poiplee@ith aredivwe plghte

di St rhLRRE 18k ERERE wi 96k 8k Byrolc RélydeetsB/br athdhhuittimall Of
the EHAE La%%ﬂ%nstﬂm%ﬂ can'i)@;ﬁod%e&‘gy%&ntrglted dabion QQ{erng@&vbrO n

pr ocﬁ]& gurse ’che o?y elzatlonpr ces%rn'II sl on or suspenS| on
pol y a? SRt he pol yneri zati on medlumvvlll of t en

be redon1nant|y mater and the conventi ona

st abl'"I thecasest emyisian s puseeAta8 PlTrEgeRdle PRSI ‘\?é‘%d'”m A "Be
pr es én predofpantiswriqn piddhe qoeveyipnel stapilipeis.gippergapfi and other additives
pol ye®me gradetton medi um can be chosen froma w de range
of media to suit the nononer(s) being used. For

exanpheutgd ﬂg@éﬂk&onhy@d'om%%dlu nS&46 be dB&sen frop@tde tabgd 161
nap h tmlgcﬁa 8 sunlﬁ r#cm&f?‘er(s) lﬁgr‘;gqg&SFor %ﬁ;ne %matlg%myatbo@mbth as,

L()rGt 23%{018% napM or xglenes X(etﬂnes suc‘R ag {H?nt Q!XIJ ke%B@leeth)ﬁ %&@ﬁ

ce
acet éft@e nghl& ethyl ketone or acetone; esters suc bute‘ ace‘ia?e or hexyl acetate )énd
glycol ether esters, such as, propylene glycol monomethyl ether acetate.

The use of feed polymerization conditions allows the use of RAFT agents with lower chain
transfer constants and allows the synthesis of block copolymers that are not readily
achieved using batch polymerization processes. If the RAFT polymerization is carried out as

a feed system, the reaction can be carried out as follows:



gl ycol ether esters, such as, propylene glyco
nmononet hyl ether acetate. The use of feed
weoabogroesiszat i on conditions allows the use of RAET/EP2004/050183
agents with |ower chain transfer constants and all ows
the synthesis of block copolynmers that are not readily
achi eved using batch pol ynerization processes. |If the
RAFT polynerization is carried out as a feed system
the reaction can be carried out as follows: WO
2004/ 078785 PCT/ EP2004/ 050183 -14 The reactor is
charged with the chosen pol ynerization nmedi um the
RAFT agent and optio- nally a portion of the nononer
m xture. Into a separate vessel is placed the
remai ning nononmer mxture. The free radical initiator
i s dissolved or suspended -H1h- pol yneri zation nediumin
anot her separate vessel. The nediumin the reactor is

Prggf %e%gogls ?r{?rge tg th\ema}oseg pol;fmlgl%at HQJIIW thMﬁ' bdeft ahd dpfo-1 he
i nt rn@lgmaon crf (ﬂe mog%ﬁ greq 0 %seéuarate ves el |s§’aced§he remﬁ';nng

pu nppqchned @Q;lpreeThe -fr%raij ﬁt 'é‘t'ag’ﬁ 5 d&ﬁ%lad( r Hsp r‘%)ln 8%,ymenzatlon

| ar geskiym thehatrendepreate Yageelt Toe merlina—i e padsr = feaed &SHEer Be

t he telefdnsn@emirtm pinehd FRAET agig@rtiteionplug fha medium. i i 9deced it
the &atR Bfa ddige Rab BBfd AathetevicdTerTet het dugbal of Ged is

co mer&,ﬁ Qjeterhlﬁ@ot ty the qdERYYy PBe sofi@R tile Rl rdoimedrAF Babehivinitiam al

peri od-. Pl SR ARl oo 16 SRONME hiskl i s
the BI°oCk ¢ IRl gan be isolated by stripping off

t he ??%tﬂ‘l'eﬂf?{agr? Unr'éact ed nononer (s) or by
precipitation with a non-solvent. Altern bsl%(ﬁm

pol yFpiiqing esimgletiop pf e Aebmeragta eﬁﬁ'oqsé°pa@éea°aage '§°ETE’P1 Y Srpeing
appr @i restiiem kit untespted ppoiestst 4 GprecipBN & AY-SAYRY NEBFoc k
and gegei pdineGopDhyMBLSCamBRusddes prieibmpreratpip tsarpigdtiely t he
rate of nononer(s) addition and/or by varying the
Sequgag Gnd ,Rmmcmdtgt;eemmrs(@) bETB¥palde by kg Ghetrae tthe
pol YRE L& ad9 Q)n a%r ldmary% A& ncdh Gkh BBYhoRER) R& be

P:]ﬁe?adrg%t’a;r b f)?lymenzatlon mec;J um, Eraé) ? tﬁo%k RXy Iﬁé Hhaldd A aQ)fne ;tg,e

For Eﬂ;(ﬁss ba f“é'ﬂ'\_g Upf ()6&1& lnEeé tO | re[%:? m re/act{w . 0| he P{;:‘BHQ tM
to phiekbiest pplprer & s ke 1 g, af s
For  esaufpl ceqmpieattaisiognhaditinpdt foehee APIEEY¥ne or
(rmeth)acryl ates. By appropriate selection of the

gr OUBp apvoprictd seleéiion &f the foupe, RX DF', P lasi XRAME RARA I transfer
tr an§Jeﬁtrof fo%%@tl WOdbovk Odida boBéymbrs lwih 88€0é @nd fahotdlities can be
COpOL%(H’F roduc d. lQo §po )lnfel‘ rgay%g gregak'ee ‘B; Eté}nélwkﬂ{ énaailst&aaolybﬁr
read i) m{atloqud tpeq n%ﬁn@ Pgad:u,eg\d lab/

t fITa ewre th)y mﬁans 0 er an 8
A MRS R

nodi 1|Vysponag tq (h@teemrdac@molecular FT agent that can be chain extended by RAFT
polymerization.

The “source of free radicals” or “initiator” suitable for use in the present invention includes

those compounds that provide initiating radicals that add to monomers to produce propa-

gating radicals.



ot her functionality such that the polynmer chainis

i ncorporated in a conmpound of fornmulae I- IV so as to
wonrestogsas macr onol ecul ar RAFT agent that can becthaze4/050183

extended by RAFT polynerization. The "source of free

radi cal s" or "initiator" suitable for use in the

present invention includes those conpounds that

provide initiating radicals that add to nononers to

produce propa- gating radicals. W 2004/ 078785

PCT/ EP2004/ 050183 -15 The anount of initiator used

depends upon the desired pol ydi spersity, nol ecul ar

wei ght and polymer structure of the resulting

pol ymer. However, generally |l ess than 10 wei ght

percent based on the total anount of nononer m xture

is used. Preferably the amdant of initiator wused is

in the range of 0.001 to 5.0 weight percent. The

sou r'l%% an%tmt Ir)fr?nltlgt!)r%%ﬁ!d G%arr{dﬁ 9;;09 fje &sn}eg &ohy&%@éﬁy%%&ulé@éﬂh%@ as

the t
suit pgimwé st[uﬁulxr%/ ?f gle 6‘?3”“'“% a%e c.X'wever 8ener%llé lseg’s tQaq 16) welg%t percant

or - chets cprpisBr FITEROET RS SO0 S GERE PR ETSN o P
Mo Nowers in Heretye of 9.0ty F-yright pereRiox i nitiating systens;
phot ochem cal initiating systens or high energy

r adi At k@Re SIOAEIGE radiSdCRiuES s@h edicesea thb Ganmplly Kduced homolytic
y-r agi’sé’?om 0P8R sRdbleBnite@RicRa¢ pdRiddf petol@Sds, BBdzb GahsHoundd) e
URY gttan&gs %%/{éllat%mﬁlo§ﬂ Q&W nsurc,i'“ (474 st&r@r@t redsk N A@4tind BRtems;

iy e e g e

radi & éﬂaglatwl R cwﬁgatmﬁfhe*d%eﬁ?dS Tﬁua lgglatlngh%stem is g}n{)sep g.lch that
c ondingér thr eeactiqripendjtieris e tisgrbs@pigiy gl adv%sfegr&eraﬁ%w @f }E%gtuator or
I equihginitagngsadicahiith ihe RARTrRgentHader beyeactian ronaiisdt- Tim W Rtorshry!d
D N OFRhavB thX febiiste sobiBNtheaeactdh meiumboettd renesunides of free
radicals for the process include azo conpounds and
per O&agﬁ o?‘édft“atale @cﬁnrcgsocrf fr&)ﬂ'@im& far the process include azo compounds and
2. perox18e slsuc %pgxtar}(;[leop L{obié(&:)outyromtnle), 2,2"-azobis(2-cyano-2-butane),
g 3- dua?lyg% 2S Zﬂ%sl( P{I ﬁogu(tybaye% qq -e%zd is(4- cyarr;r%(gn%&c acid), 4,4'-azobis(4-
4, 4' cya@eemag- de C ﬁ%l@ﬁ?lﬁw%ar% lfng 2- & b%ylazcg Z-CBan?goﬂane,
cyan @gj@wplg[hmq;_hyld‘f ()1 1)-bis(hydoxymethyl)- 2-hydroxyethyl] proplonamlde 2,2'-azobis[2-
1, 1' manpivhebostio)ohexands a 2B aribsEiN- c@p)ethylenelsobutyramldlne) di-
2-(t h;laMth}bhcazz;z)-az&s(z)eawmmmpamydrocmonde 2,2"-azobis(N,N'-dimethylene-

2, 2" 1@ |§e£ 2“ZQPJZ@JE{Z1ﬂ&h§l—11,[111)b13b|ycﬁ£<h§¢fﬁﬂ))ayﬂ®¢xwyl) epivy-dr 0
Xyet Qr?{l \ raths@ Q% 1 t?s(h?droxﬁ!?e@lw &{yl?proplonamlde) 2,2'-azobis[2-
et h¥1eth - ¥1d %f)%)‘ﬁ) %E a}]md I‘é);p &azg gﬂ)&’ﬁamlde) dihydrate, 2,2™-azobis-

2,2' =420 b
hydr gszrﬁtrgfeihg@ntang) 5,2 'a§°b é é]go SOl gexr &-hm g_b)[})&%t?:%' ttelrtet:ztyl
dl hy 8FO¥IRI2679 (rauty! peroxyocipsisy fed- E)LNI szroxmeﬁjgf %?P’e ert-butylperoxy

i sobusptyty:atm tﬂ-ge)n,yl peroxypivalate, tert-butyl peroxypivalate, di- isopropyl peroxydlcarbo
2, 2' nag obiosieR+ petildiprbohkid, Hicunyitpers(ideydherrry AN (9J2u9Y ASfdr o
Xy et Byide] polaésRi ip&bkydisafitefl@monium peroxydisulfate, di-t-butyl hyponitrite, or dicu-
2, 2" +pdgRlieé.2- net hyl - N-[ 1, 1- bi s(hydroxymet hyl) et hyl ]
proplonan1de) 2,2'-azobi s[ 2-
Photochemical initiator systems are chosen to have the requisite solubility in the reaction
medium or monomer mixture and have an appropriate quantum yield for radical production
under the conditions of the polymerization. Examples include benzoin derivatives,



nmet hyl - N- ( 2- hydr oxyet hyl ) propi onam de],

2,2'-azobi s(i sobutyram de) di hydrate, 2,2'-azobis-
wO020@/0481851 met hyl pent ane) , PCT/EP2004/050183

2,2' -azobi s(2-net hyl propane), tert-butyl

per oxyacetate, tert-butyl peroxybenzoate, t-butyl

per oxyoctoate, tert-butyl peroxyneodecanoat e,

tert-butyl peroxy isobutyrate, tert-anyl

per oxypi val ate, tert-butyl peroxypival ate,

di -i sopropyl peroxydicarbo- nate, dicycl ohexyl

per oxydi car bonat e, di cunyl peroxide, dibenzoyl

per oxi de, dilauroyl per- oxide, potassium

per oxydi sul f at e, anmoni um per oxydi sul fate, di-t-butyl

hyponitrite, or dicu- nyl hyponitrite. Photochem ca

initiator systens are chos€f-to have the requisite

solubility in the reaction nediumor nononmer mxture

and ha 0" r&2la a@do be
pro dben \é%enone g«’.ﬁl Eo%B] g&d@s Q-g%ﬁ?ﬁ qg@oyéyﬁén? Ffe(% df;a?éjﬁa‘} b

pol y{FeFT W&fﬁ%ﬂowyﬁx%{ﬁuﬁfx’@w"d °ff°rmd! enzoi n derivati ves,
WD 2004/ 078785 PCT/ EP2004/ 050183 -16 benzo heng

acy | Regivardiph syrteme i efiseen todag the FROYie PO s Eripg ™ € o

r adi ea@breer Btyre adiarebeappdminte piedf rksjoaldopstion UISPIHEEPYEEOf of
t he GOpRRLRGCD fhederiamrh systmd dah inciide danbintiaistof the bitowisy Si-ens
ar e &he S8 teduanka¥Riahth) QotssSiGH b&dxﬁo&ulﬁ@] Hylybded beyoxidd abdiert-

re acgu't H{'/drEE%Qi déna{eglfctantgp&%ﬁ&[amm b, bt siah@lioddimty, @ncBdtassium
appr gprl ate rate of radical production under the

cond?t"8ns of the pol yneri zati on; these |n|t|at|ng
systens can include conbinati ons of th

dant Stherétabedefiging sysiews aIepeA "I 1% S8 f°frﬁ"a’""9%°’°‘9 o

per osyatios Thef Geeraistry ke Besisl Ppatersela) e Perggmep: oafop- 19 /PP~
hydr egper oxi de. Reductants: iron (Il), titanium (I11),
potassiumthiosulfite, and potassium bisulfite. Oher
sui t ghloBsidhoidivikbrk BGhtehSkcREBhaE nRBE &d dd@bnénn(cY L@k br

t e)e(:ng'dsmtb ?c%glymet ind>3 REPLE clayj\@rﬁftl ck agflatgég@ Bne Fr)ﬁegtﬁﬁ ;;)m;l;r
Lond gmpat%gggk prffare%t?%gnéégé fr E 8 |yarg% rlnél ion g

np05| I ons which are of
i nterest include those conprisin "Fé Chich

bl ocRrefgiedly. 8 geForRsRis PP pies 02174 67 o, g‘i“ ¥ é%fgm'& r’f‘é’"°

conpati ble block and at |east one matrix I ?

conpatniab| relaidrevesk sust @y eEmRRy et FPF AMYed T5 S lré{‘&’ﬁ
polyneg%zatlon Preferably, a clay conpatlble block i's
based hydrophlllc or "cl ayo c' NDNome! hi ¢l

0 contai ]ﬁlﬁ‘l"%\la“"é‘i"ﬂﬁjﬁ’g’°’§'tﬁ']‘fy d}é’?' df“&ram@?("ﬁlrr?p e e pﬂon A
[-0-], amde [ -C N ], thioam de

appropriate proximity.

Preferred hydrophilic or “clayophilic’ monomers are for example PEO acrylate, 1-vinyl-2-pyr-
ralidinone, N,N-dimethyl acrylamide, acrylonitrile, maleic anhydride, hydroxyethyl acrylate,
hydroxypropyl acrylate, tert-butyl o-hydroxymethacrylate, N,N'-dimethylaminoethyl acrylate,
4-vinylbenzyldihydroxyethylamine, 4-vinylpyridine or 4-vinylbenzyltributylphosphonium chlo-

ride.



S ], nitrile, anhydride, hydroxy, am ne, pyridine,

anmoni um and phosphoniumin [ -C / appropriate
wonroewiots®sy. Preferred hydrophilic or "cl ayophi PCT/EP2004/050183

nononers are for exanple PEO acrylate, 1-vinyl-2-pyr-

rolidinone, N Ndinethyl acrylam de, acrylonitrile,

mal ei ¢ anhydri de, hydroxyethyl acryl ate,

hydr oxypropyl acrylate, tert-butyl

a- hydroxynet hacryl ate, N, N -di net hyl am noet hyl

acryl ate, 4-vinyl benzyl di hydr oxyet hyl am ne,

4-vinyl pyridine or 4-vinyl benzyltributyl phosphoni um

chlo- ride. WO 2004/078785 PCT/ EP2004/ 050183 -17 The

nol ecul ar wei ght of the acrylic copolynmer is

preferably between 1000 and 100000 and the

pol ydi spersity between 1.05-and 3.0. Mre preferably

t he nDIecuIar wei ght is between 2000 and 20000 and

th e gl.ll&s; eel f tS c1|f Eﬁg acP/]Sc copotyﬁﬁ %Q)b Jerag? b%g“ %O(Qand Q@ﬂ)@ Ewne rs

b
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s e g AR el 2pRAYand fhe BPhBiRPegRY S PERRTF" P‘?ﬁ"i’f’ %( poI ar conden-
sation or other polynmers such as for exanple
pol oty @ meatodiptiers Wiy gifeeTceriese nagalygibgead-t herefore to
conposi tions conprising as conponent (c) a block or
co th}he GF WalofniGAPALYIRE s@fmEHRAR disdXy dedaiion ke cintee
radi g a‘% Q@irx ek & s?&pexarIJLepolt}klatg&ke &kie)cOMbd copol yrer s

I C

preﬁ%? ontro ed free radical polynerisation can
al so be descrlbed as meric dispers

sol \ngﬂ’qreﬁ@ |wlé%t{\§ef% Foﬁ1 os F]om rhsm? as £m rore)ea{elgta Iglé%( or comb
havecpo k:caplyn&mgepﬁm &n IedérF%Echgl pplweflﬁ sanme nol ecul e
and they are, for exanple, dispersing or solvating
agenhs bikbR sedmiDdpdyabry grbrdanetl Byrpentiglley fres| ragicgl pg@,)erlsatlon can also

POl WRGEMRE 8Spolym$® laseish® ¥osaesing quedtsynavimydmpbiehéie aprertier on
bl OC|1$| ycl%peoéo}ém %on‘ﬁ@aﬁ”ga%hpghﬂge aine InBidGike abdBeydre) K example,

cop cJ ersu]g ?r solv 11 th rbXJeéﬂble pol?e@&l&le' Sycld kF@GQ I'polyacrylates,

met ha B contMingEX MR ofe block
di bl‘i?\é‘ﬁm‘@?? JYY ce t‘fﬁf’ it co%d%e BT 0K copc(;l yrr?ecrs

(A- BERVEP! bﬁe@“@'i"?%é‘ﬂw%ﬁ‘i'agrén 83‘%%’%“ °ed tapered

structures. Diblock copolynmers (A-B type) are, for

ex anthc[e poppxmlleys(asx §°T exprapleh dipigsk ppyplw[sﬁ%ra Ityyef)at iﬁl)lock ﬁ)&(rl;gr)'lers

( st ypanar haiceht) alisb-ydiardpbreisiryciuet.e ) |

pol y(styrene-b-nethylacryl ate),

p0| ylg|§1<§o¥ Ecﬁgﬁﬁeg'(ﬂB @Hé) )élle,' for example, poly(styrene-b-methylmethacrylate), poly-
(styrene-b-tert-butylmethacrylate), poly(styrene-b-methylacrylate), poly(styrene-b-n-butyl-
acrylate), poly(styrene-b-tert-butylacrylate), poly(styrene-b-butadiene), poly(styrene-b-iso-
prene[1,4-addition]), tapered block copolymer poly(styrene-b-butadiene), tapered block
copolymer poly(styrene-b-ethylene), poly(styrene-b-Z—vinylpyridine), poly(styrene-b-4-vinyi-
pyridine), poly(styrene-bis—tert-butylstyrene), poly(styrene-b-dimethylsiloxane),
poly(butadiene-b-dimethylsiloxane), poly(butadienet A-addition]-b-methylmethacrylate),
poly(isoprene[1 -A-addition]-b-methylmethacrylate), poly(butadiene-b-tert-butylmethacrylate),
paly(butadiene-b-tert-butylacrylats), poly(isoprene-b-2-vinylpyridine), poly(butadiene-b-4-
vinylpyridine), poly(styrene-b-methyl methacrylate), poly(methyl methacrylate-b-tert-butyl
methacrylate), poly(methyl methacrylate-b-tert-butyl acrylate), poly(tert-butyl acrylate-b-
methyl methacrylate), poly(n-butylacrylate—b-methylmethacrylate), poly(2-vinylpyridine-b-



acrylate), poly(styrene-b-tert-butylacryl ate),

pol y(styrene-b-butadi ene), poly(styrene-b-iso-
wonrendd7sd- addi ti on] ), tapered bl ock copol yner PCT/EP2004/050183

pol y(styrene-b-but adi ene), tapered bl ock copolymner

pol y(styrene-b-ethyl ene),

pol ystyrene-b-2-vi nyl pyri di ne),

pol y(styrene-b-4-vinyl- pyridine),

pol y(styrene-bis-tert-butyl styrene),

pol y(styrene-b-di nmet hyl si | oxane),

pol y( but adi ene- b- di net hyl si | oxane),

pol y(but adi ene[ 1, 4- addi ti on] - b- net hyl met hacryl at e),

pol y(i soprene[ 1-4-addi tion]-b-net hyl met hacryl ate),

pol y(but adi ene-b-tert-butyl net hacryl ate),

pol y(but adi ene-b-tert-butyt¥cryl ate),

pol y(i sopr ene-b-2-vinyl pyridine), poly(butadiene-b-4-
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pol y(2-vinyl pyridi ne-b WO 2004/ 078785
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p0| y l LE 1,2-addition]-b-styrene),

pol y b Terattme SRy Pl o, 8
0| ye@/gmml@g@acﬁllay b‘pytmeéw Prd'Znag |t|018|b ethyl methacrylate), poly(tert-
poI y bt sthagmete-pmathv ingpbryiaia-it-teft-tver) metpryig). EKteEBIbICY RIET s
of t beeth Betfactyspe-tatibayl afrpate)epolrtmsing  methedryaferhe vipyipyridine-b-
et hashy | alke@adiiatl, y I @R@vinfpydaBé-bhiyidthyTe tra@aryitle & eipylpyridine),
pol Y (ihdinyl UhdtlaclREDBES M adcRmilnSredifl € Mthbniaey, t phyiinatly
Q% -)1 Ttyl acrylate -b-methyl methacrylate) poly(tert-butyl methacrylate-b-tert-
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pol y@tb'gtead pw fhe- Phutylene-b-styrene),  poly(ethylene oxide-b-styrene-b et ylene
addi biiden poylsyetesr-aivierchxidptbtisadiaderefivistPenerbtetintid agigrp-ytyrene).
pol y(but adi ene[ 1, 4-addi ti on] - b-styrene-b-

but aq}lmgdyéﬁer@MetALmﬂ/ae .are, for example, poly(styrene-b-butadiene-b-2-vinyl-

p0| y ):;; 'XJ %Qﬁ t)l'? npggtﬁﬂlem@l{v}l I‘&lrldm@)ng)ly(styrene b-tert-butyl methacrylate-
rret h§8g'“$%{"dmi)b Ptﬁ’%s Xégebqe tillrlnrg%c lgtggll m()leyndlne) poly(styrene-b-2-

1, 2- é(la)(lﬂyrtdlna P]-]t vuallpyfglpﬂ [i)oly b )nethyl mretha(miylate) polyEsHt
met haroe-yrPutadienetp-Tpagw! iy hacﬁ‘@‘?h%ﬁ’&’fs 'Ie%fbe2 "B‘Y'?Vé‘f"te ﬁw 9’?“’9) poly-
met hastepd-meehuty petiajethresthyi- rmmagrv'ateacrroyisme@e -~y fgCifrfrmetovt
met haemytyatep pby(dent-o-Dubtylstyamryetatl enethaquiste) (mmsty(styrene-b-a-
met haehyidyaheb-Rr-BuyvicApepyr i di ne- b- et hyl

net hacryl ate), poly(4-vinylpyridine-b-nethyl

A ' havi i erties are, for
x: h%gl% {a sunta@ ﬁlspe siﬂ Lpsgl ahr%l A@&‘Qs ha QOJHMKMJ o ;

met hﬁkﬁ“%'ﬁ a?f"&?”tad'ﬁ’ﬁr f"% ﬁ“a”‘at??b"t"ﬁé\s"p"e" g?‘ get b ethactr)y'ate) o
acryl at e- b- met hyl nethacrylate) poly(tert but yl

nmet hacryl ate-b-tert- butyl acrylate-b-tert-butyl

met hacryl ate), poly(2-vinylpyridine-b-tert-butyl
acryl ate-b-2- vinyl pyridine),

pol y(4-vinyl pyridine-b-tert-butyl

acryl ate-b-4-vinyl pyridine), poly(styrene-b-n-



butyl acryl ate-b-styrene), poly(styrene-b-ethyl

acryl ate-b-styrene), poly(styrene-b-ethyl ene-b-
woerywuaiglss pol y(styrene-b-butyl ene-b-styrene), PCT/EP2004/050183

pol y(et hyl ene oxi de-b-styrene-b-ethyl ene oxide),

pol y(styrene-b-ethyl ene oxi de-b-styrene) or

pol y(styrene-b-acrylic acid-b-styrene). Tribl ock

copolynmers of the A-B-C type are, for exanple,

pol y(styrene-b-but adi ene-b-2-vinyl - pyridine),

pol y(styrene-b-but adi ene- b-4-vi nyl pyri di ne),

pol y(styrene-b-tert-butyl nethacryl ate-

b- 2-vi nyl pyri di ne),

pol y(styrene-b-tert-butyl net hacryl at e-b-4-vinyl pyridin

e), poly(styrene-b-2-

vi nyl pyri di ne- b-4-vi nyl pyri'dirne),

pol y(but adi ene- b- st yrene-b-net hyl nethacryl ate),

pol y((etﬁ ohe- E&@?m%a%@%lﬁ&ﬁen@b-ﬁﬁﬁ)ﬂ)}’rldmé‘]ﬁiot}(&ﬁ'&ﬁlzatvﬁglpyn
?ol s é’;ﬁ%&fen@ s s)éh %%’r!ﬂ;ﬁéf (;S?ley@t?re@ b%érthMt é%&lbtg)e}mly(a%@néls

e),
pol yi°§'1:‘f8'/?°8’+?5) B Yé8'9"1V P '%? Phét{“h Vi Jﬁ'etgﬁ ac r '3%2
pol ygoltmping n@thawe’fer?e?m §%“3?Ff@ﬂ@ W‘yﬁé‘v‘?{? Pt 'ﬁ"g

or polvR{vetinyidaeeetnege oxrel PRMbgEganepreitisng ide). Eﬂ)’fbytf” iene-b-
acr yioaitr poryld robljeyleaert-gfhyisngi oigdd | relv(ethyisprelr-rgprigne giide), poly-
SOl V@i o--hgRRkE-biBwdel) GoAsidlrhdd bhdb-b-6tyrie O pBYIdnE @8deh rely-
for %@m&&%ca&ﬁ%%k@u&@6$@£$mhan33@M&wmamhaﬂﬁql@&@&
p0| Y;e ,%DS\%%@”? JnD)AJ( Jgg% réﬁ!a @-E ﬁr)ylbenQ(Q(! dey\@oly(styrene b-

ZO?ﬁ&oéyFW et acry(ate ?c? g%-yleneqa 3 y%dyl mé'n%cr&%é) 30 gﬁl% i SRR RY |

p ol y t%de ypplé(ﬁtgy ene- lbacw |cn%f|d% y?l)‘(propgenﬁ 8)male|X
poI y (ngjeuy pniyfdel _pﬂly(ﬁ\(ﬁn?-p maeq. Whgl{@’ poly(methacryllc acid)-poly(alkylene
pol y bsiytosnm@pdymers ricr cXacrplg hocqidinayd s 859,988 JIHEToNPPRRIOY-
sodi HReas Eopdhaies b mapabsyhsiwenemetineaierivativas doragrsmgl according
pol y craptdy o1 et bavetdeabiRidans GdikLEbaoRBdry batagyigte-polysioxane
poly gl%%&ime@hmﬂ()kﬁé Raidls EHLHEN R dARG) Wh@ATEP techno-

el) npe (ethylene-b-

Bg: ));%et CI re ?)S\ 0 ';21 rﬁetrgflg(ﬂra%l s@@ﬁ@cﬁ ymer, methylmethacrylate-
poI y tﬂ-ﬂte,é)a%)éjp é metF)hacrlylgtes yreop)a( bél)n)ymglq 1t!at€ radical [;olélﬂgl_sagc_m

sodlaﬁﬁﬁﬂﬁﬁﬁ%ﬁ% 5aﬁoly(ethylene b- ethylene OX|de)
pol y( et hyl ene- b- propyl ene oxi de), poly

(st y Mereiydivietelvyitica gre yplettably PlyebYEREPHSY. P°'¥P63|Px}eé‘? PjAe @prEPoly-
oxi deutjenséxge.ene- b- et hyl ene oxi de), poly-
(styrene-b-acrylic acid-styrene),

pol y%&éMJ eNfb- m&go@gérgneﬁ@ MRt NydxanipR] haﬁlpéé}ylatta/ﬁ)ystyrene
pol'y c§¥ thaca/g{e el;&t_h}fengyl pygxldgl ne- pdlyg&ﬂw/p@l )LQ%I de) oxide,

p0| yAS o¥ inyl.” a e% eF g e, Q:QI é/;)éfym@.e@
?I g}' olye & Cp \[ 5' 11
nethﬁ@ﬁ@ﬂgzgymmﬁﬁFy(prot ?ene b- acryll E“%fy“”m¥

pol y pexisayene/prympthvipeihoqniate. a@P'zf}hV'erﬁ'(a?'WWbea?ff%%ee PN ei ¢
anhy tbné/mhigthylegeakiye a@ bdyythyenedsolyrropigllieeXids: anhydri de)

pol y(styrene-b-mal ei ¢ anhydride), poly(methacrylic

aci d)eziQby(s3lakiy Ligeeing & %sbickeny aBdn@kving PaipinEsrcdertids are, for
exa”E»L %pl@%&%&ﬂén@gs go@nurﬁ%’crﬁif p&ﬁ&/ﬂggﬁs -acrylic acid), poly(styrene-bis-

p0| y I lum meép]acalpt% o§/ 3 rene‘%l eﬁm@gﬂvmﬁp(?lﬂiWUM m&e? pg)f(lso@i%llle%t €s

and S |odlde% poly{sl!yr\ér?é bEs%%%éne oxu{e) pxlequatLyﬁ'tethacry

acco eﬁ'& ~2-vinylpyridiniu



to EP-A-0 791 024, polystyrene-polysil oxane bl ock

copol yners, polyacryl at e-pol ysil oxane bl ock
woapalogsmsss and cycl osi | oxane-radi al e copol ymeP€T/EP2004/050183

prepared e.g. using ATRP techno- |ogy according to

EP- A-0 870 774, nethyl acryl ate-styrene copol yner,

nmet hyl net hacryl ate- styrene,

pol ybut adi ene- net hyl acryl at es, prepared by

nitroxyl-initiated radical polynerisation according

to EP-A-0 135 280. The pol yal kyl ene oxi des are

pref erably pol yet hyl ene oxi de, pol ypropyl ene oxi de and

pol y- butyl ene oxide. Suitable block copolyners are,

for exanple, polyacryl ate/ polystyrene,

pol ynet hacryl at e/ pol yet hyl ene oxi de,

pol yacryl at e/ pol yet hyl ene o%rde,

pol yacryl at e/ pol yet hyl ene, pol yvinyl acetate/

pol yletg-tlng-loglnme ) chP Qel),y%lt (¥1I‘ ﬁy?mee{hgc%a%gsgrsgdmnerma%crylate), poly(methyl-
pol yA&PSTa e FEOT VUL Adl ene. pol yacryl.at e/ nol'yi.sopgene,
pol y LG LRI nBIRY | %@ﬁ'&‘&"ﬁﬁ%’%,e‘ eetyiEns SrEn

pol yéEERy R is ety VR TRk P JAidR ol ER e g s ectaie)

| eneppGivipdryinipb-eindhyisne de oede). pol APk wRAees By pr 8P¥AEne
OXi dgaly(pRedieshd-gsttodun] ymahebdiadl epcslbgqunetisrmaty-“4yipliryedniufig
agenj&de a\pbiigtadenebis-phichd C o) p ediietrgignedisethyidn@r oxide) or
exanp @by oRb)hERBe i s- sodi um acryl ate),

pol y(styrene-bis-acrylic acid), poly(styrene-bis-

oot S TS by ey s o s
pol yEFRegiiesdia %51 R3Met hyl - 2- vi nyl pyri di ni um i odi de),
pol y(styrene-bis-ethyl ene oxide), poly(nethylnmethacry
WO 2661407 8TeGeETE RO OB0mRs e inap@mpugiopligs &L #ftum
acr y mat expferayad.oyt6 PET hidstpdicndie frynh lodl0 B kasasioog ithg rpight of the
met hagihtt gbiy@dricomsdhan{ @et hyl - et hacryl at e- bi s- et hyl ene
oxi de), poly(tert-butyl nethacryl at e-bi s-ethyl ene

oxi d )e eraQ lﬁ)‘f onent (c) is present in the compasition in an amount of from 0.1 to 20 %,

(met Ay PREr RAe T%(o-bisw- s Aoy Jial

i odi H%r pre 6’8‘?’9"”&% y?’é" e pﬁ%ﬂ@é%} gbc)tl’ g{&% Al R bHAD

pol y 2 PRYMBYPTHESDi s- et hyl ene oxi de) |

pol y(but adi ene- bi s-sodi um acryl ate), _ ]

pol y (reeditath exmeorbitsia)sbiind i tiree HgeTRp§iigesgyay comprise further addi-

pol y filas saslkscivexdpips Adfelomsehy | - 4- vi nyl pyri di ni um

i odi de), pol y(butadi ene-bi s-ethyl ene oxide),

pol y(el.hylbRe- bi s- et hyl ene oxi de) or

pol y(ethyl ene-bi s- propyl ene oxide). OQther |ikew se

pr ef e.r r edl (cjal ?n r%rr%!\orl]gfoprexa%ql \é,g-tda-tglgbuglg,- fh;ﬁph%? ggut -E],G-di-

pol y ' - oniped, ko L PrbBionedndl Yo Rert,

5, 133edpsenop repriypif-s ¥R nze6ﬁ‘{"te‘%'%3ty 5gPesent T t he

C onp@g;ty]l-tl-isqﬁqtylphqnoan 28isyrlapeniyid-reihdrbel 1 21(obmemcx§:}€hexyl)-4,6-dl-
methylphenal, 2,6-dioctadecyl-4-methylphenal, 2,4,6-tricyclohexylphenal, 2,6-di-tert-butyl-4-
methoxymethylphenol, linear nonylphenols or nonylphenols branched in the side-chain, e.g.
2,6-dinonyl-4-methylphenol, 2,4-dimethyl-6-(1 *methylundec-1-yl)-phenol, 2,4-dimethyl-6-(1'-
methylheptadec-1°-yl)-phenol, 2,4-dimethyl-6-(1-methyltridec-1"-yl)-phenol and mixtures

thereof.



nore preferably 0.5 to 20 % nost preferably from1l to

10 % based on the weight of the synthetic pol yner
wpeonpasmat (a)]. Preferably, conponent (c) i SPOTEP20M/050183

in the conposition in an amount of fromO0.1 to 20 %

nore preferably 0.1 to 15 % nost preferably fromO.1

to 10 % based on the weight of the synthetic polyner

[ conponent (a)]. In addition to conponents (a), (b)

and (c) the novel conpositions nmay conprise further

addi - tives, such as, for exanple, the follow ng: 1.

Antioxidants 1.1. Al kyl ated nonophenol s, for exanple

2,6-d i-tert-butyl-4-nethyl phenol, 2-butyl-4,6-di-

nmet hyi phenol, 2,6-di-tert-butyl-4-ethyl phenol,

2,6-di-tert-butyl -4-n-butyl phenol, 2,6-di-tert-

but yl - 4-i sobut yl phenol , -21-

2, 6-di cycl opentyl - 4- nethylpheno

2-(a ;neﬁ!_}ét"!?q%kgc Xycwgl ﬁo-g?h*%e ?/ %{@0%&4 dlogyltzgorrée hn% tept bgtq;%ﬁﬂol 21 911 -

io Ct énol ,

2, 6-tekimethdf-retpiphsppl. 24- du?@ttww%?tiw'n%ﬂe%ﬁmd?cy lﬁ\ém hyl-

nonylephenal s. or nonyl phenol s branched in the

side-chain, e.g. 2,6-dinonyl-4-nethyl phenol,

2 4 . ARkRIHone aid ks VBt A IRGES fol &xanili) 2qadt@lty-4-methoxy-

énHE‘tzmél ter@ou%lﬂrydroquﬁ.ﬁgrtehwSl'JlﬁQ{-a?«gI%maumnr)él rsphandh-octa-
113?} nl:»{e! L6tk by d ayd SRAL, 33Atert-

ec ge he l 2@-
21 bfryf)éys%ﬂxwlf o 35 t{erhbu yl-tﬁg roxP/pZen fo%uéexa Qi% OeQ483

2, 4- *di”%‘thwy'ﬁ’i’lpﬁ?ret hyl - 6 tert-butyl phenol , 2 4 di octyl -
t hi onet hyl - 6- net hyi phenal , 2, 4- dloctylthlo

met hid. Teeembrty lfor pleapie o t00®h<801 Ci-erorberely 1-tpdapherte - RgpPherpl and
nonyhiplenkeos (dandn By dr ogui nones and al kyl at ed
hydroguinones for exanple

2, 6- ‘g é Hv lnb at %OXI hen T%‘shi‘a?(e\éampgri@ncm)bis(ﬁ-tert butyl-4-methylphenol),
g g Zg-thg thIobls %l’lht | “¥ :@ qh.o%{é L2050 3-meéhylphenol) 4,4 riobis(e tert-butyl-
decy? 'B%‘VB??Q‘?‘?Of’ -thﬁy%s %ﬁl-setc gm)tlp%%nolg 4 busgr < anﬁf)(ylj]—g ;‘ijgr%%h%nyl)
2, 5-dHulfigeer t - but yl - 4- hydroxyanlsole 5-di-tert-
butyl 4- hydr oxyani sol e,
3, 5- dé. Alk@itiche mnhgﬂls- e dxyme@eymlﬁvepls(%{e@wym‘@thylphenol) 2,2-
bi s( E’aet@reﬁbb:s(ts ért butdbddthglphedol), Dy cheBper@hpmpiny-6-aetiepgtysohed)-4
Tocophgy ol §2 mbt ené%%@lm&nﬁue BobiRGRRAGY, 0l2,2-reByitrasspivey-ol |
y-t OCS:E’yPEr Ql 23 tF\y% Q rt- b@@ﬂwnoﬁ]‘z’&t Sy RiSnebifls- 8 Rft-buty-
(\/ 'td ﬁ ﬁ% ugy % tqq) [o) %ldrh h]@,@){%{ trrEt‘ﬁylb%n-
e Loy el e
zyl)-4-nonylphenol], 2,2-methylenebis[6-(c., oc-dlmethylbenzyl)-4 nonylphen 4 4'-me
lenebis(2,6-di-tert-butylphenol), 4 ,A'-methylenebis(6-tert-butyl- 2-methy|phenol), 1,1- bIS(5-
tert-butyl-4-hydroxy-2-methylphenyi)butane, 2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-
4-methyliphenol, 1,1 ,3-tris(5-tert-butyl-4-hydroxy-2-methyiphenyl)butane, 1,1-bis(5-tert-butyl-
4-hydroxy-2-methylphenyl)-3-n-dodecylmercaptobutane, ethylene glycol bis[3,3-bis(3"tert-
butyl-4-hydroxyphenyl)butyrate], bis(3-tert-butyl-4-hydroxy-5-
methylphenyl)dicyciopentadiene, bis[2-(3'-tert-butyl-2'-hydroxy-5'-methylbenzyl)-G-tert—butyl-
4-methyiphenyl] terephthalate, 1,1-bis(3,5-dimethyl-2-hydroxyphenyl)butane, 2,2-bis(3,5-di-
tert-butyl-4-hydroxyphenyl)propane, 2,2-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)-4-n-
dodecylmercaptobutane, 1,1 |5, 5-tetra(5-tert-butyl-4-hydroxy-2-methylphenyl)pentane.




2,2' -t hiobis(4-octyl phenol),
4, 4" -t hiobis(6-tert-butyl-3-nethyi phenol),
WO 2d04/008188bi S(6-tert-butyl - 2-nethyi phenol), PCT/EP2004/050183
4,4" -t hiobi s(3, 6-di -sec-anyl phenol),
4,4' -bis(2,6-di nethyl -4-hydroxyphenyl) disulfide.
1.6. Al kylidene bisphenols, for exanple
2,2' -net hyl enebi s(6-tert-butyl -4-nmet hyl phenol), 2,2'-
nmet hyl enebi s(6-tert-butyl -4-ethyl phenol ),
2, 2' -met hyl enebi s[ 4- net hyl - 6- (a- net hyl cycl ohexyl) -
phenol ],
2, 2' -nmet hyl enebi s(4- net hyl - 6- cycl ohexyl phenol ),
2, 2' -met hyl enebi s(6-nonyl -4- net hyl phenol ),
2,2' -nmet hyl enebi s(4,6-d i-tert-butyl phenol),
2,2'-ethylidenebis(4, 6-di~t&rt-butyl- phenol),
2,2' -ethylidenebis(6-tert-butyl-4-isobutyl phenol),
2, 2' -met hyl enebi s[ 6- (a- net hyl ben- zyl)-4-nonyl phenol |,
g_ gl "n yl bl S[ 6 _ .:_, Fob ﬁy@ﬂaf ]35 '3 i t%r.a -tert- buft)h-iljél -dihydroxy-
| enelperey cheﬁ-oet@dewbﬂrwdf%? §YimtRRIES) meropptgacetai, rifkgyl-4-ydroxy-
e ne b sax{ Grt-iugbéna) riigdptobetatat tyd SorfivierrbHty)-4-hvdroxybepgylgmine, bis(d-
t er tisrbnslnydindny@ditenyibed-yyRitnraphtefeel pi@.5-diftes;butyl-4-hydroxy-
2, 6- @ﬁz?lfs%ﬁ‘c!e 6dobadit i Mlert BrynBilyiiplybedzyyeteonyaenz y | ) -

4- et hy phenm
1 L 3 b1 S k! for- Q(Xrgpr éigc_ta‘aécm mg(m%)ybiﬂ an
(é tert-b%—é gyge?:ry -5-| methélj)enczsgl malonate,

S mBbh
a hywwnz@"}?@'eaﬁy' ey
et hyqldeql?eylr@ro?%qﬂhyl b PI%:‘} Fguéyé«t hyfirg)iylf zyl)malonat
but ytlatpadléthyl‘bytﬂ)pm gﬁ-@ﬁ? p ylwtbyyl-&p)@]oxybenzyl)malonate
bi s(3-tert-butyl -4-hydroxy- 5-

met hyd. plgsypbn-d eyt epeshabaReple 1,3,5-trs(3,5-di-tert-butyl-4-hydroxy-

?lg[%m£§2iéﬁ8&%9f&ﬁé 2|i?f&ﬁQgﬁ?Z;ﬁn?ﬁhmbh@mzybyﬁﬁ&tar
u 7 b RRBLBAbREE,

1,1- % T%”?ggﬁn%tﬁyﬁ?mﬁt§ ?%xyphenyl)butane

2 3 Mioa B It but§£4ésoa;/ ORI agas,

riazi exam
gog-ewvo{)ré§ %tﬁﬁnﬁ b ug );Wﬁrc?p 0-4,6-bis{(3,5-di-tert-butyl~4- r@ roxya\él ino)- 1453 Jln

1, 1, &nG- r@tyimatBiot B Btebu-+ARneseyoY: AEtiRNep &R ) pe
nt an@ 5- M- QL) EFBTBEyPEBAEBRR) 01U DHEEaEtert-bulyHi- *(de@‘ybe“ N-
and Bn Re&HZWilate C OFFEMAEISHutyFIOWdra@ X AT Ih@hyibenzyl) isocyanurate, 2.4, 6-

3, 5, fs(3.Rditek Sltfi-BrykiSkybrekyidinyil1-3%tribzineli ysbiaep-di-teltogrznyck-

et her n §) xahydr 53 Sl 482 W droxybenzyl)
e R

, 3 5 5‘”?%?? but yl benzyl nercapt oacet at e,

er T L oy 2. SUB TN SRy o0 oSt

di t hbtobbenets ekl | etciiort-tylviskrgdrasyhgpzviphasehonpietdifpledac R A5 T -
benzydn)A Wdrbfybddﬁl,phosphonate dioctadecyl  5-tert-butyl-4-hydroxy-3-methylbenzyl-

| S00GHoYdhondte, Xuhinn bilof 3, Dt teytbutya-hyarybooybrhaspohic acid monoethyl
mer cgpf oacetate. 1.8. Fwdroxybenzylated nalonates for
exanpl e di oct adecyl 2, bIS(3 5-di-tert-butyl -

hydr OX benz | Loal 0{] I e arﬁ le 4- c?roxq id anlllde 4 hydroxysteanc acid
3. éga@ev Nt gﬁ?%ﬁ %rgf PX§Phe“y:$wfbam'° EJb Sy ) el onate,

2,2-bis(3,5-di-tent-butyl -4-hydroxybenzyl ) mal onat e,
i-[4-(1,1,3,3- tetranethyl butyl) phenyl]
2,2-bis(3,5-di-tart-butyl -4-hydroxybenzyl ) nmal onat e.



1.9. Hydroxybenzyl aromatic conpounds, for exanple
1,3,5-tris(3,5-di-tert-butyl -4-hydroxy-

woenmyr37s2, 4, 6-tri net hyl benzene, PCT/EP2004/050183
1, 4-bis(3,5-di-tent-butyl -4-hydroxybenzyl)-2, 3,5, 6-tet
ra- met hyl benzene,
2,4,6-tris(3,5-di-tart-butyl -4-hydroxybenzyl ) phenol .
1.10. Triazine compounds, for exanple
2, 4- bi soct yl nercapt o-6- (3, 5-di -tent - butyl -4-hydr oxy-
anilino)-1,3,5-triazine,
2-octyl mereapt o-4, 6-bi s(3,5-di-tent-butyl -4-hydroxyan
lino)-1,3,5-tri- azine,
2-octyl mer capt o- 4, 6-bi s(3,5-di -tart-butyl -4-hydroxyphe
noxy)-1,3,5-triazine, 2,4,6-tris-
(3,5-di-tert-butyl -4-hydr oxegphenoxy)-1, 2, 3-tri azi ne,
1,3,5-tris(3,5-di-tert-butyl -4-hydroxyben- zyI)
i soc anurate _ ‘ -
1, 3,52 e S e S VAR e dy Zy!)
| SOC%PQ'WE‘I’( fot %zam@e wltthethanol ethanol n-octanol, mooctanol octa ecanol i
tri se@ndliogli 1.2-emenefielt yathylene h o x Jrphrersgddiek hygopentyl VL ¢ |
azi nagdiethyl@e lydol diglyBnebaivdd!, tte®yldne biyrbly bentdsnitiyid tris(hydroxysthyl)
OXY pkveRytks, OMN, @By hhbgxahyeit 0-atid 3, Sanlide] azinRendecanc,  3-
1,3, tﬁapteﬁtédgéan?u 5t‘m¢iét M%@G@ﬂiﬁmﬁtﬂﬂo‘bﬁ@%@?)ﬁ%%&ﬁkt}wl -i- phosplha
i soc enzvl phosphonat es or exanpl e
dlné%ﬁnw&%&gmé %eﬁf but yl - 4- hydr oxybenzyl -
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3-t hi aundecanol, 3- thiapentadecanol,

tri met hyl hexanedi ol , tri nethyl ol propane,
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8- ac @gihvirseyblfedirney 2F f’r@gt'ét' V1) '?131?3/ 9% 8V 32aspi
rof 4.b@]lxﬁ'éi@ﬁW@beE{')lﬂﬁ&'rtr@H@; 3-{2-hydroxy-4-hexyl xy)pheﬁyl-llf,fs-fjlp enyl<1;3,5°
dodeoitine 2(Py@qG4-BethotoheayPeitbitiphenyt 35 &t d i 5 PP di ne
-2,5-di one, 3-dodecyl-1-(1, 2, 2,6, 6-pen-

t anmet hyl - 4- pi peri dyl ) pyrrolidi ne-2,5-di one, m xture of
4- hexadecyl oxy- and 4-stearyl oxy WO 2004/ 078785

PCT/ EP2004/ 050183 -27




2,2,6, 6-tetranet hyl pi peri di ne, condensati on product of
N, N -bis(2, 2,6, 6-tetranet hyl -4-pi peri -

wdybphesaset hyl enedi am ne and PCT/EP2004/050183
4- cycl ohexyl am no- 2, 6-di chl oro-1, 3, 5-tri azi ne,
condensati on product of
1, 2- bi s(3-am nopropyl am no) et hane and
2,4,6-trichloro-1,3,5-triazine and 4-butyl -
am no- 2, 2, 6, 6-tetranet hyl pi peridi ne (CAS Reg. No.
[ 136504- 96-6]); condensation product of
1, 6-di am nohexane and 2,4,6-trichloro-1, 3,5-triazine
and al so N, N-di butyl am ne and 4-butyl -
am no- 2, 2, 6, 6-tetranet hyl pi peridi ne (CAS Reg. No.
[ 192268-64-7]); N-(2,2,6,6-tetranethyl -
4- pi peridyl)-n-dodecyl sucecesr m de,
N-(1, 2, 2,6, 6-pent anet hyl - 4- pi peri dyl) - n-
dodecyl succi ni m de, - (0. -4-(4-
2- R PR R e B IARIRIP 1. oxa- 3787 0 BYa" 22:@20 sp
i r o[methajrIeAFRrey- bR N pr odtRTVIBHY T ey
7, 7 h@rSyrtoptiopapimertih{/-bis e Bipt bty P "G x a- 3, 8- di aza- 4-
oxospi ro[ 4. 5] decane and epi chl or ohydri n,
1, 1-30rirsidl deo@ivarorBioBex i Nar@inkyibxekt-api emide Nydalicylal-N'-salicyloyl-
oXxy Cn%&ﬂ@ )Q!I\D—Eis?shl(cﬂﬁyﬂ@&rﬁﬁég W mWd)-@"-mn@']ydroxyphenylpropionyl)-
N, Nh'ﬁ?%s - FAr Moyl 1-2RiiRdcR; 2oifoeReyilabicfomiiet 2yt | bydrazide,

pi pe "m?' he ms.th Irezri1 %la i bis-phe Zi Qf\l, '-diacetyladipic
4- né’f‘?ﬁ'ga%y'lz‘ﬁ?'t‘tﬁaﬁ“i aé'?]g%gfod%i m,:b%m'élg b‘r’é"giﬁﬁ, ﬁfs%mﬁd;@ﬁ_o:i;o:ic

id -di ide, % '-t&sl;s licylayloxal aigi!di yd

pentaqAet¥irrde NRFg B PB & i he

pol yfeadinvestdsr opyl - 3- oxy-4- (2, 2, 6, 6-t et r anet hyl - 4-

pi peridyl)]siloxane, reaction product of naleic

anhya priosiited sl padsbhanite po Iripreeyt Phagpiite Xippengaligl phosphites, phenyl-

tet rmtm&bmt&; @BhdnpdbIsphdspHite) @rilaaryl phosphite, trioctadecyl phosphite,

L, 2, ftclryGerRih@diabitydhied viafi-napiopdhergph@pnid disodeCloartd- C

gc 'ijer;%hi%{nﬁ. fSonitd, %sgz‘i?&gtEHQJuzl pHbnyipentlr@tilol lupncyphiax aomizlaide,
& oo X e I dion A6 6 Ji-tert-butyl-4-methylphenyl)pentaerythritol

3 ey Tikes Bl il e pasccomscnsmprentpanamini

2, 2' dRapsaEBre c yPOERACEPTRY « BTN oxani | de, ..

2’_ et W?be“@p@@?rﬂ ifol SM?SPW‘tﬁe bis(2,4,6-¥i—tert%?1(t%§1enybpen erythritol

N, N ilhbspiitd.-tohtepmit sryiotriinpeitie: s Acsiiai-te{PppayD-4.4-biphenylene

2- et induaphdbitel efisbocipionty2k8,20-tetaaitdmyplityl-1 3 kaingh2e [ gld . 3gdigraghospho-

m xt e bfg@ﬂfdﬂ&f—buﬁpdetn{athylphenyl) methylphosphite, bis(2,4-di-tert-butyl-6-methyl-

2- et NAX N < @yisnEhotY | 6=nford2, 4 échio-teirledi-bUa 12yhethiBdmizd[d ot €3, 2-dioxa-

M Xt UEESRL 50 A IR rotrdtBr. Bl 0ighbny 2. i) phos-

p- et F";)t Y e L{_@S‘J% LUt 9%-1: .ﬁ‘,ﬁ‘-!-blpheﬂﬁ.iz-a@? @Rosphite, 5-butyl-5-sthyl-

2-(29Pﬁﬁr_l§5ﬁ Ay - L 3 5-tr]azines, for exanple

2, 4, BEHAEE O PePERY 2 AIBRRYIPOR Y pheny! ) -

1, 3,5-triazine, ) ) o N

2- ( 26.nydloxgtamned fopexerydledidyfitseipripiamige. BNgledy iRy FateHy i phe

Nyl ) didotyBydaoxfidiina,Z i NNegilauBhydroxylamine,  N,N-ditefradecylhydroxylamine, N,N-

(2, AgirbxhsghoyRieny | JNdioGedbdyByd@xykmie, Met-hexkdotyehhgdayect:, 3,

S-tr Aok ihine ZNﬂéthe%ﬁ.a:oQéﬁ%lﬁv@Mxyﬁmﬁé,Op,)dldialkylhydroxylamine from

oxypE%%é%&&ﬁaﬁgh@%g*gpthyIphenyl)-1,3,5-triazine,

2- (2-137d7 oxy= 4- oct yl oxyphenyl ) - 4, 6- bi s( 4-

nmet hyl phenyl )-1, 3, 5-tri azi ne, ] . Py

2-( 2wwww%ﬁ*é%‘?f%%?ﬁiﬂﬁ@ﬁy?’)ez"iie“é"-‘aéﬂh%’Feé“”'ﬂ"f@ue’ Yethyl p

heny|a|)>ha~hQEt)®,“'§ﬂet r ihalzqrm@eha-undecylni rong, N-tetradeoyl-alpha-tn ecylnirone;

2- (2- hydroxy-4-tridecyl oxyphenyl) -4, 6-bi s(2, 4-di met hyl

phenyl)-1, 3, 5-triazine,

2-[ 2- hydr oxy- 4- ( 2- hydr oxy- 3- but yl oxypr opyl oxy) phenyl ] -

4, 6- bi s(2, 4-di net hyl phenyl )-1,3,5-tri- azine,

2-[ 2- hydr oxy- 4- ( 2- hydr oxy- 3- oct yl oxypropyl oxy) phenyl ] -

4, 6-bi s(2, 4-di met hyl phenyl )- 1,3,5-tri azi ne,

2-[ 4- (dodecyl oxy/tridecyl oxy-2- hydr oxypr opoxy) - 2- hydro

xyphenyl ] -4, 6-bi s(2, 4-



di met hyl phenyl )-1, 3, 5-tri azi ne,

2-[ 2- hydr oxy- 4- (2- hydr oxy- 3- dodecyl oxypr opoxy) phenyl ] -
W0 2604/008786 2, 4- di et hyl phenyl ) -1, 3, 5-tri azi ne, PCT/EP2004/050183

2- (2-hydroxy4. - hexyl o) cy) phenyl - 4, 6- di phenyl - 1, 3, 5-

triazine,

2-(2-hydro2-, y-4-net hoscyphenyl) -4, 6-di phenyl -1, 3,5-tr

iazine, 2,4,6-tris[2-hydroxy-4 WO 2004/078785

PCT/ EP2004/ 050183 -28

( 3- but oxy- 2- hydr oxypr opoxy) phenyl ]-1, 3, 5-tri azi ne,

2-(2- hydroxyphenyl) - 4- ( 4-

nmet hoxyphenyl ) - 6- phenyl -1, 3, 5-tri azi ne,

2-{2-hydrozy-4-[3-(2-ethyl he2Vl -1 - oxy) - 2-

hydr oxypr opyl oxy] phenyl } - 4, 6- bi s( 2, 4-di et hyl phenyl )-1

,3,5-triazine. 3. Metal deaetivators, for exanple

N, N -diphenyloxalic acid di am de,

m— il.ad! llﬁaﬁ( cg aafpm%pe aacje ;: ronayL! octalagc%ra%rg t@&adecylmtrone N-hexadecyl-

N N alpﬁ? tgdess"'ﬂ'io“et r°€ta T’X’fl a‘ifntﬁ 8lln rone -hept; dece(l ha he T

hydr%ﬂnﬁene Si@*ﬁ‘l‘emwwhéw(%’ﬁﬁyh'ﬁ""i 2'“9.1'9% Fﬁfﬂﬁ% frgm h-ad

bi s (tyengyhined enmled ke iverosargiediteidi Ffhormings- de, oxani | i de,

I sopht hal i ¢ aci d di hydrazi de, sebacic acid

bi s- phgpyhdidd afbslBds, P Mamikd aeaprytiositliapd dilaur@Gister or thio-

di hy rﬁﬁlg&nd,g&ﬁ,%@}'s- salicyl oyl oxalic acid

di hydrazi de bi s salicyloylthiopropionic acid

di h dra2|de 4. Phos hltes an
tri y id e fi re?]arppel E B [?tﬂo i%]?bc’monlg ag for

di al me‘ﬂd??d@p!hftfaé'é mynt;tyl iorér(d%rﬁtFrdpFécﬁg) H@ 'ﬁ tt{e élnp sal?g}
tril amq!rsabtotphmgc’yf.nlet gne d[bptyl@@qcar@ﬁg@&ﬂ d"ﬁﬁﬁfglﬂﬂﬂ“ dé, pentaerythrltol
di st emikiyb-adaesimaepyblasionttol  di phosphit e,
tris(2,4-di-tert-butyl phenyl)phosphite,
gl I ? % y uﬁe&bﬁsers ey Exglﬁdlet &rt)[id Eamb Qsﬁh?f]aeont W|t|h iodides and/or
%in di-tert-by erythrito
di ph% onfscompgund?afg %‘tdﬂfgﬂ%dw%%%nyl ) - pentaerythritol
d phosphl te. ndlaml e, triallyl
bi s ( 20 Basigioo-stebiisersgt SyPrels "RRE RSy PORBIRITYBEn ERRFYTRY e8|
di phospie eres Brealies QTP SRYS B IAEF yERFTEE| s,
di p h asp hétsiend aballge( Qrthimeth] saifs@f righdy (p@tychndsﬁior example calcium stearate,
et hyhddaaay) fhiapediaeeigidRr indoodsiud isplras pbpjlqrrencmoleate potassium

bi S ( Bairfhte® ahtronypfrbdarBhbibity dr BREHFYdalpremit.aer yt hri t ol
di phosphite, tristearyl sorbitol triphosphite,

t et r ‘ﬂ( N c(e%ﬂn4 a delnts % re}:(amgtl.*’I h !;ag b gmyténles 4 talcOrhd SR, RSas

p

o | SBLPY PR Comprasn G PRRYSg F AT Penzgl o
] 1 al@llrp_n ea’fhdgggb%ﬁﬁ@mpo&qdﬁ éuch as mono- or po carboxyllc acids and

bi s ( Baltsh-eqhi ¢-tee-putyltioRrpigy Poidg ecpistaRiGh] HFARINSPPS e PHESECT e,

bi s ( 2qdtkmtbbnzbags; bolyimercycbmBunts foh samplgyiriqgppdymerisates (“ionomers” ).

et hylswaias E}Qﬁak:&e is given to 1,3:2,4-bis(3',4"-dimethylbenzylidene)sorbitol, 1,3:2,4-

6-fl U@g@m fioSheyhdind)Blokoband £3:4 4-dpdnlicedsRoit hy| - di benzo[ d
,g] ~di oxa- phosphoci ne,

2 ’1 . FIIInl L I‘I l q rtlrI el E,tj -it rr*p%(c%t:uﬁn 5vor5ate Lll%gtgs glgsgmrestt

Or ex
)?i| ot H?Ts;l? 6%9§/|ta'°( olg, m'? %,QU,,{%%P m%?a oxfdg%an{i py]dl’oyldei car%on blﬁCkny|
-2,2' gcagnntcyMyod'gwgrﬁﬁgc{péwdegarﬁiulfrgﬁofcgheértaww roducts, synthetic fibres.

2- (2 4,6-tri-tert-butyl phenoxy)-1, 3, 2-di oxaphosphi rane
. 5. Hydroxyl am nes, for exanple

N, N- di benzyl hydr oxyl am ne, N, N-di et hyl hydr oxyl am ne,
N, N-




di octyl hydr oxyl am ne, N, N-di | auryl hydroxyl am ne,
N, N- di t et radecyl hydroxyl am ne, N, N

wdizbeasisy| hydr oxyl am ne, PCT/EP2004/050183
N, N- di oct adecyl hydr oxyl am ne, N hexadecyl - N-oct adecyl -
hydr oxyl am ne, N- heptadecyl - N-oct adecyl hydr oxyl am ne,
N, N- di al kyl hydr oxyl am ne from hydrogenated tall ow
fatty amnes. 6. Nitrones, for exanple
N- benzyl - al pha- phenyl ni trone,
N- et hyl - al pha- net hyl ni trone, N-octyl -
al pha- heptyl nitrone, N-lauryl-al pha-undecyl nitrone,
N-t et radecyl - al pha-tridecyinitrone, WO 2004/ 078785
PCT/ EP2004/ 050183 -29
N- hexadecyl - al pha- pent adecyl ni trone,
N- oct adecyl - al pha- hept adecgd¢ni t rone, N hexadecyl -
al pha- hept adecyl nitrone, N octadecyl -al pha-pent adecyl

ni t r O Ne: |>1|1-tnp eq%;{aedx%méé 6{) &s‘?}!m%rs Iupr%{s emugﬁ‘l‘&y |pB.|n$n[30m§ology

f r om:!cqu%ﬁtpl&qtsk i 'mpﬁVEﬁ' %Wl b%enhers i{;mé regrdangsdanfs%tlgebfolm}{ge
hydragggenat ed tall ow fatty ami nes. 7 Thi osynergi stic

conmpounds, for exanple thiodipropionic acid dilauryl
est . Pdndiktinghes didph@frionni tr acmole dF Sieedey in BSt &P 8F:
Per qid. demdest §.9)%Rm1£00poBRtss2; f 05. ExsrmbeDest 21651%0f
(3- thl,or &50@59&&'3% @61 dp_nlo@fo 838 XA NEH-L0 bch @02l addr 3 h-(2-
St ear% {sihe %Le n){l%s 7- dotFrt Suly oIS G Ln£RE, er5;7 di tert butyl-3-[4-(2-stearoyk-

mer 5Pt

roxyetnoxy enyl
B i ”*"&“E@E (it
di octeeraeyt-eels GF i r""d‘é’”ty'ﬁé“rﬂ”ﬁ’é(f"i‘if Lol e iy

t et rmehgfBa B Aa U TBREdHAGY Y opt %m%hv'@wa‘ﬁ&?mme
st abd,-di-eebsy)-behofuraex-enep| €3-@ ep:péw'p@eavntsg eyt BT AU ET BN
W t honb, @@, DiSetran@dhy0 s 7-dipdiospaardsan@ongpounds and sal ts of
di val ent manganese. 10. Basic co-stabilisers, for

exang s%ltz@rﬂrggddeoo%l' M by h RIhEdn@dibrd eirven tdim%yraﬁtdé amede,
triall T sdgikidvatives, hydrazine

deri \?tglt o htof¥he ;h[hglc dlymlérg R e ol yuret hanes
al kal i rret aI and al kal [ ne eart h rI.E%ta%lllzers pmcess‘ Stangr er

f at t Grefereepl figher gdgiivesarenppiols aptiardant fig

St easoens, PaRaLn YSF IR EErTeITRRAR TR SHEET™E ffeEt s ‘P"‘°t’°p'°

sodi &gants.i ci nol eate, potassium palmtate, antinony

pyrocat echol ate or zinc pyrocatechol ate. 11.

Nucl galidiibto &8 8dmb fiers bidr fiRX aaPleisddAO fefinCagstritIMelA O,

€. g. d %r%xamﬂ?ial@%al% ABShete %Wﬂalc@es micd, kdofNindidIhyioBaeh, dpe-Or
magn %I mlnlum tidx dg ol 9{1%81'3 %?droxfa@ rl'he@@e@é %ed%thesésjrlntlfe@ct paIp- of

pr ef & ‘é%'f AV KA

9 I 0 i
such™efs mm@tratlgr}s goef( mplg rom 1‘?0 tﬁ "%, g%sgcﬂgl tr% 9&?&%5&@9«5

ic aci and their
sal t &esyaiheje polymergio pe {iz7¢- ben20| c acid, adipic acid,

di phenyl aceti c acid, sodium succinate or
Carbon black as filler is added to the synthetic polymers in concentrations, judiciously, of

from 0.01 to 5 %, based on the overall weight of the synthetic polymers to be stabilized.

Glass fibers as reinforcing agents are added to the synthetic polymers in concentrations,

judiciously, of from 0.01 to 20 %, based on the overall weight of the synthetic polymers to be

stabilized.



sodi um benzoate; pol yneric conmpounds, for exanple

ionic copolynerisates ('lononers”). Speci al
wonefsmrgsse i S given to PCT/EP2004/050183

1,3:2,4-bis(3,4" -dinethyl benzyl i dene)sorbitol,

1, 3:2,4- di(paranet hyl di benzyli dene)sorbitol and

1,3:2,4-di (benzylidene)sorbitol. 12. Fillers and

rei nforcing agents, for exanple cal cium carbonate,

silicates, glass fibres, glass beads, talc, kaolin,

m ca, bariumsulfate, netal oxides and hydroxi des,

carbon bl ack, graphite, wood powders, and powders and

fibres of other natural products, synthetic fibres. WO

2004/ 078785 PCT/ EP2004/ 050183 -30 13. O her

additives, for exanple plasticisers, lubricants,

emul sifiers, pignents, rheodllogy additives, catalysts,

fIOM/inprovers optical brighteners, flanme retardants,

ant i I§ rgfgn‘ed ?Am?gglihag gs%nr]: édltlol' 40- oorﬁ%ﬁ%@ f(é)‘ r(@ @m@ﬁur{ﬁﬁ d

|ndoI|no e as It

863 2 dopjercss v %?'ag’f% e e e ﬁa%s" g%g,qa%gcmy % mﬁ’gg%z
U. S.cupseaie543: DE- A-4316611; DE- A- 4316622;

DE- A- 4316876; EP- A-0589839 or EP- A-0591102, or

3- [ 4As( & eonventional stabilizer combination for processing synthetic polymers, for example
acet gyyahd)axyn) phepynbihy fopidingd thetcomttnation bfypphepainantiiderath 2 - o
Ne, Psebonbbny hifdkidantdbled brrad oehic pibshitedaghaphonite is recommended.
oxyethoxy)phenyl]benzofuran 2- one,

Bco:[]D%Jat?)h Zf ogmpfgeg(trs& ind and |f éeéireL %mFQ‘ Q’Jdﬂ&%)! ﬁltoh@)%yrlﬂ@ﬁeny
lymer f y ethads, for example befpre or during moulding or else by

g (7 4?@&?@3'&%?%{; CE' dg:ersg; cocrtnjlundg/ orﬁ:eg fjgtlg) polymejEn i appropngte wn¥t11

di mesuhsebyshiciay $vprostiop.otifeseleent - hut yl - benzof ur an- 2- one,

3-(3, 5-di net hyl - 4- pi val oyl oxy- phenyl ) -

5, 7- Gheple@htinvitibrydse RRaZOH tineoamRsie meterial in the form of a masterbatch

3- ( 3odkodintBs yhbiRRE QY bonerD¢aYin BH amfo@nbffrinuib ¥ loodh @orarofentr(am- 2-

one, an amount of from 5 to 80%, and component (c) in an amount of from 0.5 to 50% by weight.

3- (2, 3-di net hyl phenyl)-5, 7-di -tert-butyl - benzof ur an- 2-

one. The costabilizers ar dde o or
conc EMPPSEP GAE"P 9 Offe?'rede Tg é%lm. 5tcfr{/§&tq%g Itd i bgf?o tal

ME|gH?m%PWT%%m§VHFW@PP?”381yner to be stabilized.
Preferred further additives are phenolic antioxidants,
| i ghterspoaehi [b) ane b witlpar oithes S¥tireadditivat F4njbe Bpogporated i PYRRT™S |
pi gMefth&GpsulekyEs waxp, @S brip@ynee In® theGtipiabdvioed | zer s,
t ougheni ng agents and/or thixotropic agents. In
addi Eb%n&t@ (bs D8 (& e ilnbde BkrSr Q&N cah bidol b6 EFayERyito Bie syus ed
as 1 tlc p yrr'er pg alﬁlﬁgg E]ILR? otgér Lxﬁmeg'for émepﬁehﬁa corlvérﬁctnll ,adoﬁtl%rs indi-
Eggmgﬁ” aﬁ‘é’F) é’lr thF]' 'H"]?t%%on]&ag @ey too can l?e? sgraye? toggtl%f & th%se Iﬁl@ﬂ
hydr 6% wouwefrfﬁ@ff?é@i Sa'?ﬁi"ﬁy?j‘?“ .**a@ead*rﬁ'g A %?°é’meré""3'°ra°a&a
the syinis brstcilarly prybripaeope f keinp posERiATR ETY FUATPIAYALISIng: BF examPle,
exanesteanokediorosmt@etOl to 40 % based on the overal
wei ght of

In the case of spherically polymerized polyolefins it may, for example, be advantageous to

apply components (b) and {c), with or without other additives, by spraying.



the synthetic polynmers to be stabilized. Carbon bl ack

as filler is added to the synthetic polyners in
woaomaig sat i ons, judiciously, of from0.01 t oPETAP2004/050183

based on the overall weight of the synthetic polyners

to be stabilized. dass fibers as reinforcing agents

are added to the synthetic polyners in concentrations,

judiciously, of from0.01 to 20 % based on the

overal |l weight of the synthetic polyners to be

stabilized. WO 2004/078785 PCT/ EP2004/050183 -31

Further preferred conpositions conprise in addition to

conmponents (a), (b) and (c) further additives as

wel |, especially alkaline earth nmetal salts of higher

fatty acids, for exanple cal- ciumstearate. As a

conventional stabilizer cesbination for processing

synthetic polyners, for exanple polyolefins, to form

correspondi ng noul di ngs, the conbi nat.i ] ol ic

ant T iRPO P LER STy° gnqrfﬁ’ o alggdéltvg%tég é:éffggr an

or garele FHerSBHITE BT FPRJEHABHPPRSToL PR SRR Ade ed,

| NC orpamaiasresestialy pTHIe RS 2qnByvesa PRI & FePepRl o fjex-iaver

desipbi@tfin Haingsemicadeiit lonodsm jcentaot with @xvgsfyet Fesiaj guch s, for

POl VRIS, pipSs 6 Buitd 2 Gheexi iimeDiprek n@wamtmaBesiTerds profiesior akanpl e

before or during noulding or else by applying the

di s Sr%!; p\)/rgeqlrieé) %ickqéymqu%%&ﬁi@(ﬂ%@ d Ryek Rich &t ofSym t lesd e, in

pol ymer , [ Opr I _at t sequent sl ow
evaﬁﬁ?%??8ﬂ1%§99ﬂgm§gw %ﬁ%ﬁﬂ%wzngesent i nvention al so
relates to a nanoconposite materi al iq t&$ EQL”%P%ea
masties lserpresiionsorecsdingclaribs Byssiop 5hPE SPRYEBRPSRENt (&)
i N amepaationn’ tarieyk sheped pidRstEAMYB94® conponent (b) in an
amount of from5 to 80% and conponent (c) in an
amunt ridfingbévees Qaribe dppiicHiBH doitoonmse bugist plasticGomedm Aevt s P )
and t(ogtg, ké”;'lgg,’oar.k,fandqﬁa%h feRfdicenfehts.t her addi ti ves, can al so
be added before or during polynerisation or before
crossl i nki ng. ponent s Wakdd, Qr MM trB@ut
furt lﬁé Pm%g-ngtar‘g%gg’%s,é%ﬂad%‘éﬂg%ﬁgfgﬁé%%%g, i:intc!?f,rpl% Meldls)
or eliteggp@eliings Bfts pPelS 8¥% 81 1S or TMﬁershggsb e
synt deears, eleqsesioyPaiings o Fseh eSS PES] f‘{ggﬁ CEY "W ETF or
Wi t hiostrimeit paeh exteriercioligs upleistery.caiamatyedigtyy Bead g, PR ‘"%"ﬁ% 0
t he @tMmghtst de@bighs, iteloyame pxterigritrimisiglogy [ppnels: e k] dipEies FPlFidp:
addi fob\@BovsS L&t bexiad phidiont damisCwi rewtiono praflle extrigion foyeegling,
I Ndi 5,0GRY Bifhe BRQY BlasR pald) BhdustBpkeins, fS0fittrditer, thlrbgumboBelcan
be SBEka%gyd Ligk g%kgkggonw"tig@toﬁs!‘@@%r ARG, L& Gim, fasith@s ks,
pol yner Ad:{dlle L qas% aYs SR AU Aol / B rdcRDprdsbestamped parts,
deacti"tAe PEH> Gt he df rizatlon cata:

eadener /insulator and oof.

seals, side impact protection, soun

1-3) Road traffic devices, in particular sign postings, posts for road marking, car accessoaries,

warning triangles, medical cases, helmets, tires.
I-4) Devices for plane, railway, motor car {car, motorbike) including furnishings.

1-5) Devices for space applications, in particular rockets and sateliites, e.g. reentry shields.



lysts is particularly advantageous, it being possible

to carry out spraying using, for exanple, the steam
wazen/o7g18s deacti vation. I n the case of spheri catitEP2004/050183

pol ymeri zed polyolefins it may, for exanple, be

advant ageous to apply conponents (b) and (c), with or

W t hout other additives, by spraying. WO 2004/ 078785

PCT/ EP2004/ 050183 -32 The synthetic polyners prepared

in this way can be enployed in a wide variety of

fornms, for exanple as foans, filns, fibres, tapes,

nmoul di ng conpositions, as profiles or as binders for

coating materials, especially powder coatings,

adhesi ves, putties or especially as thick-Iayer

pol yol ef i n noul di ngs which are in |ong-term contact

Wi th extractive nedia, such3as, for exanple, pipes

for liquids or gases, filns, fibres, geomenbranes,

t aperf, ) D?v.[;cgsf tjorI a?cﬁit 8£re gn Qilés‘? n, mir]li-rféeapﬁgaﬁgng _ra[:oggic E&?éti&‘é 's%s@yl@r

polyéie I 'n nou ﬁlngs have a [ayer thickness of froml

to SYFHAETFYPEPEi cular from1 to 30 nm for exanple

from2 to 10 mm The conpositions according to the

i nveiforiansesncakrs 2erdapesringn festped §nd Geeis/eipdipniq dgces (personl

pr e p edmaitér,Otlepddne, Viartbie LpBong, hsipie dtelaiston-gstse sudic Erayvifek elsvicgshe :

| - 1) ndwb@at, sadyiccte viug s, paebiticde appl i cati ons, pontoons,

buoys, plastic lunber for decks, piers, boats,

kayaks, . R&@hgTor ot falBRGS, LelibkagENt S, 1-2)

Aut onot1 ve applications, in particular bunpers,

dashboar ds, batter%h rear and trqqt fJLQJQ%Qh"%8$9¢PQS

par t E3IREET OrRE CHBU U L PARERE R PRI RS AT TgS

i Nt ePiRgsrcatep fo piRpsic andjefectigaieyparty Bk oardsy Bt PRGRE g” R8T & ngs
f or fiatd storaaggych(as phiphckepk cadam ergditedsds. dashboar ds, headl anp
gl ass, instrunent panel, exterior |inings,
UP O k.8 ) EREtNG aphbic@ D patidttar lvistil réachia achbibrs, grehs(micoaavik bvam,
|'T ghlyShwaste@ixelsia8dtoss. Stop lights, interior and
exterior trinms; door panels; gas tank; glazing front
si de,"5) Jo\garf%r}{gmrs]g%mgré -usgﬁ@,'iam &%Késﬁg’ exterior panels,
wi re Tnsulation, profirie extrusion for sealing,
cladding, pillar covers, chassis parts, exhaust
syst dxppipaeas in g apggable (sqnji-pngsotor, thgylafion i fRledackefingl ¢ ank,
body side noul di ngs, convertible tops, exterior
Mi I I 047 SFoilsgotto@iéngsrs, tefrijamgtors) Besting [Mevices, ir dopdjiipnargsencapfuleting of
end RrB@EHiE sen@itadBors RbflegeShinds @tdvagiyis ti@nms. | uggage /
roof racks, pressed/stanped parts, seals, side inpact

pr ot %Igls Lr%%icalsfwlgsd su.glg Qsd Sditeel I (geial'j] Shle _&ﬁ&iﬁs, :ﬁ)&gr_s,sééféﬁ@ Qbis,

1-3) Fﬁ%zé‘s,antdir% Sfl c devices, in particular sign

.h X . .
postifigs, "posts for road marking, car accessories,

warning triangles, nedical cases, helnets, tires. .
11I-2) Rotor blades, ventilators and windmill vanes, solar devices, swimming pools, swimming

pool covers, pool liners, pond liners, closets, wardrobes, dividing walls, slat walls, folding
walls, roofs, shutiers (e.g. roller shutters), fittings, connections between pipes, sleeves, and

conveyor belts.

1-3) Sanitary articles, in particular shower cubicles, lavatory seats, covers, and sinks.



1-4) Devices for plane, railway, notor car (car,
not or bi ke) i ncluding furnishings. 1-5) Devices for
wepen®7ggspl i cations, in particular rockets andPCT/EP2004/050183
satellites, e.g. reentry shields. WO 2004/ 078785
PCT/ EP2004/ 050183 -33 1-6) Devices for architecture
and design, mning applications, acoustic quietized
systens, street refuges, and shelters. 11-1)
Appl i ances, cases and coverings in general and
el ectric/electronic devices (personal conputer,
t el ephone, portable phone, printer, television-sets,
audi o and video devices), flower pots, satellite TV
bowl , and panel devices. 11-2) Jacketing for other
materials such as steel or textiles. 11-3) Devices for
the electronic industry, ifg4particular insulation for
pl ugs, especially conputer plugs, cases for electric
and el ectronic part printed. . terid
For Brabprnied favkus Pl Eher i dSon Bl BRHE bk
car d¥tiasp SOFE e cHHS: maflt‘-"bg’)moéeg’("ﬁtsr P pTiAnces, i n
parti cul ar washi ng machi nes, tunblers, ovens _
(i chieWenee cossdinked or nek fghwajen e water pidycksmicals, FiReF fPrrdhand
11- 5abicprsediion, bigs fdr bghdilsand eswepe, ittarieoe town ipigést and drainage sy-
| anpsishades). 11-6) Applications in wire and cabl e
(sem -conductor, insulation and cable jacketing).
L1 7)ol Qoo BNAERERfafos) rliirgOer Al 07 s, _heating
devi ces, "air 8n Itioners, encapsul ating of
el ectroni cs, sem -conductors, cgffggbﬁagghﬁg&mbqﬂgm
vaculif Sqsespriies: i prjculqnextyded AP ST "GP T BIMTOCH As
C ogwhraitfall)( Fierafi yehools| pxgesteq pheqty. pyigdow i, fop rphitectugal gl train.
bol t ggnspottetioncHasitery ariigtesl akdarrsaouse:-11- 2) Rot or bl ades,
ventilators and wndm || vanes, solar devices,
SW Miilgfigatdd (s outti\iodl)] eBisior20dlhg (BrOM@ B pap@Tbirabackrad e
pond cJal(irP)?gil&_’, o QB&LR, pidR i & ARS8y comdboVies] wag, siikds Jymitsd, at
wal | Jécora Qele tgl‘g IELtgrt cp\)émg£ Frteridr Qr%feﬁgriorSJaHiH@lE),sﬂogrﬁg, Quck bdakdb, 8kd

shutters), I ngs, connections between pi pes,

sl ee¥®s, and conveyor belts. 111-3) Sanitary
articles, in particular shower cubicles, |avatory
seat §\9) plgkperdputieppgios nks. WO 2004/ 078785

PCT/ EP2004/ 050183 -34 111-4) Hygienic articles, in
par t e @merdli @p@dts, corhxabie-esplicaimodnt civere Giding andreigddjng. hand
f em Rjid) Sanb¥g iki®RYR work tops, roofing, roofing sheets, tiles, and tarpaulins.

IV-1) Plates (walls and cutting board), trays, artificial grass, astroturf, artificial covering for
stadium rings (athletics), artificial floor for stadium rings (athletics), and tapes.

IV-2) Woven fabrics continuous and staple, fibers (carpets | hygienic articles / geotextiles /
monofilaments; filters; wipes / curtains (shades) / medical applications), bulk fibers
(applications such as gown / protection clathes), nets, ropes, cables, strings, cords, threads,
safety seat-belts, clothes, underwear, gloves; boots; rubber boots, intimate apparel,
garments, swimwear, sportswear, umbrellas (parasol, sunshade), parachutes, paraglides,

sails, “balloon-silk”, camping articles, tents, airbeds, sun beds, bulk bags, and bags.



articles, shower curtains, brushes, mats, tubs, nobile
toilets, tooth brushes, and bed pans. 111-5) Pipes
woOeomgssiss nked or not) for water, waste water RAWEP2004/050183
chem cals, pipes for wire and cable protection, pipes
for gas, oil and sewage, guttering, down pipes, and
drai nage sy- stens. 111-6) Profiles of any geonetry
(wi ndow panes) and siding. 111-7) d ass substitutes,
in particular extruded plates, glazing for buildings
(monolithic, twin or multiwall), aircraft, schools,
extruded sheets, window filmfor architectura
glazing, train, transportation, sanitary articles,
and greenhouse. 111-8) Plates (walls, cutting board),
extrusi on-coati ng (photographlc paper, tetrapack and
pi pe coating), silos, mood‘éubstltute pl astic
| unber, wood conposites wal | s, surfaces, furniture,
deCOr 11ty ehorb@h, | nculibrd QorE QB Socks, A @fips Ak, cumps,

telx:: :;\J/aﬁgrid?;r%mehﬁéngé Esﬂﬁ’iémbr&ésosg/{rﬂnﬂg poog %ﬁllﬁalnp g%gf/’su%gws
aWnu;!‘g ca?%nes wal%aper 009 gackjr%g ana ‘balppm (F X e andI so!f) m Vl%arl s,

Si d| n°§°”%‘~1’1"8 ‘ei" %l% sﬂ'q) a'ﬁj ety %ﬁ"? f 85‘11?9?? Eﬁ“& Ca’ﬁ?tsr 6?{‘8%
wor k PEHS d2prgge iCRtyrs: A¥b PHerigrd %@@t"’é’d“'% foprergn, heggfigers, interior
tar pal'gﬂt'i‘ih Iteriop Wirdry, ppehthell reenepodas ceverdsselel tstepringi colymarstdyring

t r ay Syheehteitieh jaqd tabk tigr. ass, astroturf, artifici al
covering for stadiumrings (athletics), artificial

f1 oorv)frks @dcgthd) Bintpl BGSatitg@bdibufild §)hori@REL, bradABse, ¥and)
vaenunaabsr.ggg)sba%oma QAN RE REERER; wgﬁlﬁapeeréretéhcm R&hsS /

Y91 CfivafBh i B an$GOLEKL || €5 1 FiTONOL T anent
filters; w pes curtains ?shades) / medi cal

appllcatlons bulk fibers (applications such as gown
I pr of-DEPIARNiRd a8 Hiepeipg (Terie and Sqlighfatdes. cabl es, stri ngs,
cords, threads, safety seat-belts, clothes
underv\m@aitoragg kystvrwﬁ,uchb@ obxes (crlailaéj.bwbagbamss houiselhetlci bRdsEpallets,
apparstdives, @yl Jaew bses, [Bihds, Aidxaks, Sportswear, unbrellas
(parasol, sunshade), parachutes, paraglides, sails,

bgglsl rbaﬁr‘d eg syrlnge@ rrrpédﬁg a@dl’léallo?ié %ghtam%rg Q)t' §n% t:@ﬁsEthth? ’wa&é’l n

WO 2004/ 078785
PCT/ Igﬁ%%f)ﬂ‘/j 61%%1 was Ez ?%ln%fuské%blré lmer% whee| FY blnf c?ntalner in
coveﬁ@mﬁhﬁmggﬁW§”{6?d %%f@e'?ﬁﬁﬁ?ﬂg”gaﬁWﬁém%ﬂdﬁﬁ§“m
dumpL e @Ps PFUEB PNy e rEalers devet fisise dities, ophinaimic
SWi MAPRieRiqye gihasosticdayien prYgadkiad ferpbasacgutiogig istethi el ds,
awni ngs, canopi es, wal |l paper, food packi ng and
Wr ap pgEx(rdsoe ddatdl @had ﬂap&OlJef'raGéck plife datig), houtBQKaGie§ 6 any
(f1 exindleq. Lppia®, inthnes Rluk PA@RE RAGDL MstddRY LyStemsPditas J4L,
head mf r@achtj §able QQ’III.FQ g&)pcvérs c%@d?és l&:ks and snap-closures.

VII-2) Support devices, articles for the leisure time such as sports and fitness devices,
gymnastics mats, ski-boots, inline-skates, skis, big foot, athletic surfaces (e.g. tennis

grounds); screw tops, tops and stoppers for bottles, and cans.

VII-3) Furniture in general, foamed articles (cushions, impact absorbers), foams, sponges,
dish clothes, mats, garden chairs, stadium seats, tables, couches, toys, building kits (boards
/ figures / balls), playhouses, slides, and play vehicles.



consol e, dashboard, cockpits, door, overhead console
nmodul e, door trim headliners, interior |I|ighting,
wono@rorerssm rrors, parcel shelf, rear |uggage BOYAEP2004/050183
seats, steering colum, steering wheel, textiles, and
trunk trim V) Filnms (packaging, dunp, |am nating,
agriculture and horticul ture, greenhouse, mnulch,
tunnel, silage), bale wap, sw mrng pools, waste
bags, wal | paper, stretch film raffia, desalination
film batteries, and connectors. VI-1) Food packing
and wrapping (flexible and solid), bottles. VI-2)
St orage systenms such as boxes (crates), |uggage,
chest, househol d boxes, pallets, shelves, tracks,
screw boxes, packs, and cans. VI-3) Cartridges,
syringes, nedical applicatt3®ns, containers for any
transportation, waste baskets and waste bins, waste
bags, bins, dust bins bin liners, wheely bins,
container in ral , tanks for water / used water /
chem’st) Mgteeis fi%&’t'cf' a?ﬁ VeoRicSEeEPTRe / di esel ; tank
liners, boxes, crates, battery cases, troughs,
nediEB&K@@mM@e@msw@WWaEWﬁ¢§ﬁ®ﬁ§¥ophthaInic
appl i cations, diagnostic devices, and packing for
phar piRg ek 6adns, dlskiet 8 vidddhdpes] PyvrFaxcionis trlfes, Ofictsimmips of
( phOE[Q, l&@%i point fehd, @tggﬁ kond Rk-F8s, GRAL, Agks, trhdRd)Setiel o any

art I Cll %% ar% con?eﬂt (dr én@ cgsmef%p ml:lddﬁglﬁéﬁnﬁnes)t Jﬂ@&ﬂ&ﬁe @&Et l e
cl o%“nes hanger ast en| ng systens such as p ugs,

L 100 P ShSE S e B
t he bepsittevepqianes 86 H'S'3§Vf§ frReRer. daRels f Rofless §°”?§‘8i/ F’&f“é'g'
gy Mmastsi hemanatpegnting k)latebdwwaphmhl prinied ikt ehsardss |gng d‘SEJT‘Vg
f oot ectabibtlieet i ¢ surfaces (e.g. tennis grounds); screw
tops, tops and stoppers for bottles, and cans. VII-3)

Fur niyh. bﬁrlﬁv&e@ ogfﬁaieﬂ'o%ers kRabRe Ahd bl (%Slm(, GOIBEN®N) Bigments,

I npa%grboﬁgg'Qr p)e % ’nant)r%ﬁl ites, AGHRE Sifcates, gés§ RsbedidRf hes,
mats, garden chairs, adlun1seats t abl es, couches

toys, building kits boards u / S

ol 2y B SPhogfnttor o ayertpa Lo St B oy s
PCT/ EFipQ oz gty gpile. tanggr W‘?'“eﬂ)fbeﬁ/ﬁ’f‘@ﬁ‘“f‘ga? %’mF°6‘F°"018td?58

and megmetic data storage. VII-5) Kitchen ware
(eating, drinking, cooking, storing). VI|-6) Boxes for
CD' S A i&@a& SRbokiRsnt @ e prédel @Penticn pebes tol\ildided @t Eopiniag a com-
arti %Lsﬁﬁn asQb A6 EanSdPiRb |m§l§ingQ£ in p@Markekdddd fyd@dclion Afbin/dom-

Ee?t Ipressmn flr%[’?o mo"fldq\gor slUéﬂ nB@IQQSdr R E, S hel ves, trac kS)
0]

The present invention also relates to a process for the preparation of a synthetic polymer
nanocomposite material which comprises melt mixing a mixture of a) a synthetic polymer, b)
afiller, and o) a dispersing agent prepared by controlled free radical polymerization (CFRP).

The melt mixing can be carried out in any heatable container equipped with a stirrer, for
example in a closed apparatus such as a kneader, mixer or stirred vessel. The incorporation
is preferably carried out in an extruder or in a kneader. It is immaterial whether processing

takes place in an inert atmosphere or in the presence of oxygen.



vol une and content (drinks, detergents, cosnetics

i ncl udi ng perfunes), and adhesive tapes. VII-7)
woaoiswaesrss (shoes / shoe-sol es), insoles, spatSPCT/EP2004/050183

adhesi ves, structural adhesives, food boxes (fruit,

veget abl es, neat, fish), synthetic paper, |abels for

bottles, couches, artificial joints (human), printing

pl ates (flexographic), printed circuit boards, and

di splay technologies. VII-8) Devices of filled

pol yners (talc, chalk, china clay (kaolin),

wol | astonite, pignents, carbon black, TiQ2, mca,

nanoconposites, dolonite, silicates, glass, asbestos).

Thus, a further enbodi nent of the present invention

relates to a shaped article, in particular a film

pi pe, profile, bottle, tank36r container, fiber

contai ning a conposition as descri bed above. A

f UI' t e %p%{m%g (!o{I;? ntsgi) (E)gﬁd (Brcgnsn%lggmeld BM%‘HI l:lBtGer}ell’llﬁltg% to

aII

d esc I‘cih Beé a\ W&B %poly:ﬁ]r is mrﬁsﬁ% z%mmed w%ﬂ}e a%&’ th?S. éu%fﬂ)le macl?nfas ar? ed
by i if®®etq Be Slriduite €othey is? @%@mﬂ“y ’P"E?fs JFRSFHTA YT
s| us Hhererpaggsrifgpredsrable sarriedi gyt Hign exrprsr !pjprtrgdewp terpddiing FU81 PEF so
r el ateesing. Garfcupiyeelss! draessitdreachites pa siagle-wrgw @ftrugers, contraro-
synt haihd hd podtafifgRtin-sda MO fsieti@ gdBdx@rdera I ringMainddrs or cok-
CONPriesRS. By pbkidié 0 Usetbrodds¥ifglifatniref préviedwits Yidabiehd gas re-
p0| y rmo(lal co%artm@nt Io Iw|1 !:heal acu@'tncgn Egapﬁe&jélﬁmre%ughgs aﬁ@l@éﬂders are
pr epa escr e?ﬁor exam tle 19 IHan%buch Je%nsrtago‘#éxglglon 98' 1yg;'ﬁr{d|a&ea1t édQJPs F.

hoat BT cBn{ e B e Do ke BT A0

ex anpiespiianzeqs 1§%e [§5% P '430<- LA™ '8 ngﬁﬂé'gﬁ?&r's Tif&er
or stseey digmeleessrsesdradly e8] serew figesiegst The Fptatigng szﬁ%?fémaﬁ?vvs
car r i petkrapy 110 fo GO0 platienstperudr@fe (o). fonexampler?e a da@mpm. [The magimum

i mratiesdghbkt isddnitgton P 6ERSHIMALE, thd k@Sl {Peaiced thedriging foreeer t
at NDSPEEERss@f thd presdnfifvefibIER RSB Bric®X Y 88 Rvel M3r than maximum
2004/ tQ'ZLélngtS b)P gr}/m Pzeo gaq’a{ngéglﬁghtlonecﬁ zr Irh%ylﬁgj %@Hxn@ r}neﬁfﬁmes

c onpoc@hvermg dage)l?l am 93 If %Eﬂrﬂlgy cq%g&ll sear Cé%ﬁ tﬁege %H Be ;5er)é!1 |

cus e polymer 1Is
el teéladg o) H‘ld‘i?@’d Wi t h the add| ti ves SUI tabl e machi nes
are known to those skilled in the art. They are

pr edoe nkirardsiis arogese &r thapepareion of a ayftetie RAVMETT@IEemPosTgfpate-

pr oc eis whessingieerhel marinh pf thasomp@entso@inthétin pelymer fiter and dispetsipg

I Nt r cadert prey@rell Byecomdidi tréeriical (pbiynibgzafith)DeccuesaBigban (20 and 290°C,
Par t i gdihdky batwebt R 1 bREL, PF QEREIENEN IRGH BES. ar e

si ngl e-screw extruders, contraro- tating and

corotatin ttlél\\/lenrt}ons ?sr ?eYXt gt JyrHl%ﬁJ &[{m&ln% ﬁgsxas gﬁgﬂed by Ihe

extru erpre ‘g ers or cok- neaders. is al so
p033|58?"8mfr8°"ﬁ% °°E)5Foce33| ng machi nes provi ded with at

| east one gas re-
The preferred components (b) and (c), and optionally futher additives, in the process for the

preparation of a synthetic polymer nanocomposite material are the same as those described

for the composition.

A preferred embodiment of the present invention is also the use of a dispersing agent pre-
pared by controlled free radical polymerization to intercalate and exfoliate a filler and dis-

perse the filler in a synthetic polymer matrix to form a nanocomposite material.



noval conpartnment to which a vacuum can be appli ed.
Sui t abl e extruders and kneaders are described, for
weoexenegrssi n Handbuch der Kunst st of f ext r usi on, PYDIEP2(b4/050183

Grundl agen, Editors F. Hensen, W Knappe, H Potente,
1989, pp. 3-7, |SBN: 3-446-14339-4; and Vol. 2
Ext rusi onsanl agen 1986, | SBN 3-446-14329-7. For
exanple, the screwlength is 1 - 60 screw dianeters,
preferably 35 - 48 screw dianeters. The rotational
speed of the screwis preferably 10 to 600 rotations
per mnute (rpm, for exanple 25 - 300 rpm The
maxi mum t hroughput is dependent on the screw
di aneter, the rotational speed and the driving force.
The process of the present invention can also be
carried out at a |level |ower3sthan nmaxi mum throughput
by varying the parameters nentioned or enpl oying
wei ghi ng machi nes delivering dosage anounts. If a
br erm Rees Rt e, P PR Sfond Rt
pr oc &N as PreePT s PP At B e 5o 0FPhet i ¢ pol ymer
nanoconposite mate- rial, wherein the nelt m xing of
t he cOaptemiendemples ystrdteahbe inenton fythes Partsfor getcentagepelate fo weight.
di spersing agent prepared by controlled free radical
POl Y NB&hpfalt PrépanhtioR SrQkeRin QMR Bondal € frad¥edicdPAGmerization.
preferably between 140 and 250C, for exanple between
170 aﬂlg prgpgggt;‘n ar;latlﬁara%{er%&%p I)f blo&%?é&%ﬁ &Eolyﬁ\leé gy dJo%JoI%E Eé% raIdIQal
Synt heF rlne(';i l(%li ickr;seg] t%rn e())(gng) Epoé IAtus%hsr z(a)talt %Ir nrgss ingr atnlc?,oati
above™ MENT1 oned proceas PerThe "Pref efred econponent s b
and (¥ 8 and O a1 A yhert PR dit Pliowia blogr (gorpigers are
pr oc eXegarpdyyith thpsoerfigs disdipsesit 19e bf a synt heti ¢ pol yner
nanoconposite material are the sane as those descri bed
for the gguposition. A preferred enbodi ment of the
pr esent iDr?s\‘l)gs[]gi O 1T S[alrSo [tITe use) of _aul SPErSimg
agent prie aBal qosdays ¢8Renal Ipg o rledock adli gal | wm»
pol ymer i|z@tamge ft o | n{ EP¥I|at e and &¥Foli ate|a filll er
and di s-[persefthe fitterjma MEtiC_pOTYITET
matri x topf%rm a"fhnhcd ] e S erd al 74&0 Tt
2004/ 0787851bPCT|/ EBXR20D4 @50 I-BMAEAI6 Tthe | pr2ed ¢r 1.55d
di sper si|n ent._ fifTter i et i C{pojs s 4nd
opt P onal IS T e T A A i W 5 I o
sanme as those described for the conposition. The
f ol | oW Avgragsaamihst abmonprigr yrite of te @rstblagk- | nventi on furt her.
Par t s2) okvepgsmaraiat chgesmar editadf the bepond@payht . Exanpl e 1:
Pr e pag) atididaiitar @éightkbGip&imish vageahtsn.by control | ed free
radi cal Pq@@gpﬁr&'@ bod pgl?fﬁek‘ &Hbined from GPC with THF as solvent.

5) PBAis poly(butyl acrylate).

6) PDMAEA is poly(dimethylaminoethyl acrylate).

7) PBMA is poly(butyl methacrylate).

8) n.d. means "not determined".

Example 2: Preparation of polypropylene nanocomposites in a batch mixer based on
unmodified sodium montmorillonite.



The preparation and characterization of block or conb
copol yners by controlled free radical polynerization
woOomisgisssed for exanmple in C. Auschra et al.PCT/EP2004/050183
Progress in Organic Coatings 45, 83 - 93 (2002).
Based on these procedures the follow ng bl ock
copolyners are prepared with the properties discl osed
in Table 1. Table 1: Dispersing Block I Block 2 3) 4)
agent Block 1 length') Block 2 |length2) Mh MV M
(Exanpl e) la PBA51 58 PDMAEA6) 16' 7400 1.44 1 b
PBA51 1410 PDMAEA6I 30 11200 1.55 1c PBMVA') 66
PDVAEA6I 25 n.d 8> n.d.8) 1) Average nunber of
nmonomer units of the first block. 2) Average nunber of
nonomer units of the second bl ock. 3) Modlecular
wei ght obtai ned from' HNVR ifitegrati on. 4)
Pol ydi spersity of polyner obtained from GPC with THE

as SOéOVged?'bely rogdend’ %elﬁ Ry E”i‘ab XKTQHEQ’ blerB&" Mt @5@;’ ofw%)anog [MREA
i's PO ?r‘nﬁ)%eFEQ olqmaﬁs?ée(g -Xn teét%gtﬁx hy%};ore'%henygprgplonge and 525 %

pol Y(§ .,
ot or ke S R s S syl bt o i prEp I
nano 0[8 Fipie o0 STV Rotsipep) g, Fruthery Sty Bdkates] 96, 25 Irergdicparsisg
sodi LAPTHPRETTE PY qortelsH free. radipgh PO GHYedT §FBB) according to Table 1 in a
PCT/ ER2@OYH 06 0dr8@ded 1o3Palidmiger arferaiino k25 ropyid 60, hBaisat s
KY 6160 t{keATtVEd rpmife 10 m@iaeke Smanistar ifec@®d mYoidH id feganawitd 810
( RTM c4-3e i @il hdukié] The mixing chamber is preheated to 230°C and the mould
tetr agbvgr[ I%at(z&?’to 5206& ﬁ)lt oﬁé FoupdﬁBrXA |n é’b’f J?l%[ll@ﬁi}y pJat%QrMAtglygir gocp lthQ na

te]) qa % ed Ilq 9 ixi er an eae RO-TI-MO. miputes. a oL IS
R extcmy foh ol fo GEghiEd wr

nt m)rl
fromtg’é'lﬁtbﬂ%‘f"ﬁ thefi Q?f‘s'?’ﬁ gt P¥5é§‘]b3’£ o™ a1 prggugpd fog each of the 5
di spe™defiy agent prepared by controlled free radical
pol ymeri sation (CFRP) according to Table 1 in a
pl astieasiatesngasperfotniee Accadig@oastia Dasdyath & RhebrhetiRd mifl petl teil g

at  25id ter @inehatlBEbCRTM)RGUITREIWithlS ®000 § load cell (40 mm/min). The results

are summarized in Table 2.



then taken to 50 rpmfor 10 m nutes. Small scale

injection noulding is perfornmed with a CS-183 MW
woOho4vassssoul der. The m xi ng chanber i s prehearPet/EP2004/050183

230C and the nmould is oven heated to 120C for one

hour prior to injection noulding. Approximately 5 g of

the material is placed in the m xi ng chanber and

heated for 4 to 5 mnutes. A small shot is taken form

the CS-183 MWK M ni max noul der prior to placing the

mould in position. Six tensile bars with the

di mensions 18 nmby 5 mmby 0.85 mm are produced for

each of the 5 g material. Tensile testing is

performed according to ASTM D 638 with a Rheonetrics

mni material ten- sile tester [Mnimat 2000 (RTM]

equi pped with a 1000 N | oad“®ell (40 mm nin). The

results are summarized in Table 2. WD 2004/ 078785

PCT/ EP2004/ 050183 -40- Table 2: Normalized Exanple

Di spersi ng agent d-001 in A) Mdul us of El ongation

E|ast|c|_(_?;l&§_at_b_;_e_ak ((r)o)y) 2a _none (and no filler)

- 1.00 1. 00 2b&) None 10{112 qommazer p).Exanplle La

13 1. 32 179" p&epyenes&hp &0q1j5 A7 ; (g’fi%gfl 2breald B

Exanple lendlnnd 0nfl o a)lchimarative Exardpl e.

b) Exanyl e2#ccloredé (ag nb Wert he Fnventi om0 c) | nberl dyer

di st ancqg dgherm neq_by X-Tay, dirfffract [on|—)

Nor mal i Z 1l us O elagticCitylreld ive t 3%
pol yprogy! e Ipr doeekdd uhdewr sipil a2 cpnditBoond (=
1.0). e)f Nopmal 1zed %|19ng At gn a Drg‘?K el qrzé

t
pol ypr ofy-ehe—{pr ocevv d_uhder sj I:-'nr - ions (=

1.0). f) n2ell. [medmeneriot Het exfri fedha? n.d.?

a) Comparative Example.

b) Example according to the invention.

¢) Interlayer distance determined by X-ray diffraction.

d) Normalized modulus of elasticity relative to polypropylene processed under similar
conditions (= 1.0).

e) Normalized elongation at break relative to polypropylene processed under similar condi-
tions (= 1.0).

f) n.d. means "not determined".

The X-ray diffraction (XRD) spectra show that all copolymers synthesized via CFRP accor-
ding to Table 2 intercalate the used clay in the direct melt blending experiments in the batch
mixer. This is demonstrated by an increase in d-spacing of from 10 A (comparative Example
2b) to 13 A (Examples 2c and 2d according to the invention). The elasticity modulus of
samples is enhanced by 4 — 32 % with respect to polypropylene without dispersing agent
and/or filler. Surprisingly, the elongation at break is also enhanced by 26 — 30 %.

Example 3: Preparation of acrylic black or gradient copolymers by RAFT polymerization.

a) Preparation of poly(butyl acrylate) (PBA).



The X-ray diffraction (XRD) spectra show that all
copol yners synt hesi zed via CFRP accor- ding to Table 2
wono@rocgisat e the used clay in the direct nelt BCEm®#200g050183
experinments in the batch mxer. This is denonstrated
by an increase in d-spacing of from10 A (conparative
Exanple 2b) to 13 A (Exanples 2c and 2d according to
the invention). The elasticity nmodulus of sanples is
enhanced by 4 - 32 %with respect to pol ypropyl ene
wi t hout di spersing agent and/or filler. Surprisingly,
the el ongation at break is al so enhanced by 26 - 30 %
Exanpl e 3: Preparation of acrylic block or gradient
copol ymers by RAFT pol ynerization. a) Preparation of
pol y(butyl acrylate) (PBA). WO 2004/078785
PCT/ EP2004/ 050183 -41 A stllution 200 g (1.56 nol) of
butyl acrylate, 21.3 g (0.056 nol) of S-dodecyl

S' - pheayliabvy (1.5emol) bbb &y J%Oﬂ%tgqa 058 Rl & $ 04 - Fhe ARAH

gglr Z} tﬂﬁlocﬁi‘l}cﬁ%)'apd 9%99? (61005%f ol?&fXIBJ\! %gUfrﬂl of éryc’ tolg gls éega;ged

carri'e ' é " ‘"‘F%‘I”‘ %0

g A A e

hour "1 Rt (M ST ST aPEISTO0, M M

1.16). b) Preparation of poly(butyl

acr y| @ Predecalivn oirkly (ot ac(/ PEENEApY(CRBAADFPEARPEGMEAN. A

solution of 78.7 g (0.173 nol) of nethyl (polyethylene

gl yCOH 3olubBanp 26 ¥ koait £ mbiPHf Ge@d Golydthions- &ykol)moagr;ée (Werage

( 0. 0%3 mllld)m@rt@ (e‘bﬁglmblﬂ)f /JdQlQm %O rrq fdg/t uene lé &gﬁ?eﬁiﬁfpsurgmg
y

de g asqk g-gcm¥or p Ig%rg Jﬂl? solu¥\4rr]1 is adcﬁg 493 abol/e Sf)%tlon &rﬁlﬁ syrggﬂ

so ut

1]rh %é'e 's stFpcat Y W\ﬁ?‘éfg?"émé%ﬂwff &b sgyenigRyemqyprch PYaggFag on
for 2'2" Ri vaguum fyiscousoyelpw of; il §MR: dateh gretrslyy ~ YA ST M 400N
underMirci®m (vi scous yellow oil; 1H NVR total
conversion -100% GPC. M 4400, MV Mh 1. 15). c¢)
Pr epay Rrépa@ivn 6rpol@ily)Hchabis)locka v art A kraaloosieched)y ( DEGEEA)
(PBA-b- PDEGEEA). A solution of 39. 2 g (0.208 nol) of

di (ethyl.&R %f 51;'23’&8'238 r%l)h)y SR8 Gy & L e'iqer 20d. 918,y
( 0. OQ(?(%%E{TD | of i BN.in %b\' ml ? H:iry@o ntilsg ]é;;?sasgy by%aﬁnpiéwuthﬁgf)éfor 2

degasse

e GO ATIR TR A e AL

by syiifRg@t 60Tuaderpaan fprdd hqus. Toe paivers & renov@TCevapriitign uagegon

for A&ujm (visspus VRliney oG H WERIRL tothl Soniesiod v 600% 0GP OE Wik pala8it Hua o

underincompie satmiity pvHE.cous yel low oil; 1H NVR total

conversion -100% GPC. not available due to

i nco g,gt,o§glp5,g@j,"\h,{_gééé_ pddmEkF) - d) Preparation of

pol y( grad E ) .
A solution of 240.0 g (2.392 mol) of methyl methacrylate, 60.0 g (0.132 mol) poly(ethylene
glycol) methyl ether acrylate, 229 g (0.060 mol) of S-dodecyl S'-phenylethyl
trithiocarbonate) and 1.47 g (0.0090 mol) of AIBN in 300 m! of dry toluene is degassed by
purging with argon for 3 hours. The mixture is stired at 70°C under argon for 48 hours. The
polymer is collected by precipitation into methanal. (yellow solid; 'H NMR: total conversion
~100%; GPC: Mn 7100, Mw/Mn 1.47).

e) Preparation of poly(MMA-grad- DEGEEA).



A solution of 240.0 g (2.392 nol) of nethyl

nmet hacryl ate, 60.0 g (0.132 nol) polyethylene glycol)
worbtdwrsms her acrylate, 22.9 g (0.060 nol) of Becumaemybs0183

S -phenylethyl trithiocarbonate) and 1.47 g (0.0090

nol) of AIBN in 300 ml of dry toluene is degassed by

purging with argon for 3 hours. The m xture is stirred

at 70C under argon for 48 hours. The polyner is

coll ected by precipitation into nethanol. (yellow

solid; 1H NVR total conversion -100% GPC. M 7100,

MV Wn 1.47). e) Preparation of poly( MVA-grad- DEGEEA).

WO 2004/ 078785 PCT/ EP2004/ 050183 -42 A solution of

240.0 g (2.392 nmol) of nethyl nethacrylate, 60.0 g

(0.319 nol) di(ethylene glycol) ethyl ether acrylate,

22.9 g (0.060 nol) of S-dodeByl S'-phenyl et hyl

trithi ocarbonate) and 985 ng (0.0060 nol) of AIBN in

300 mM of dry toluene is degassed by purgi ng with

ar gonAéoQann%f%H 5(23931?\%) @n?éiﬁaﬁﬁngthécﬁflaétéo %9313 1? 8&a:thychger

o Lo Y i e
%?Sgl mgc(gpl(@% F@} %ﬁIB g’g’i%) ml @g@ tOlL'WP ls iqg@sedl\mpwng with
1. 50)a.r9°"|'§b? fours Thohigyse i Sliraget BP°6 eiderlargh fcdé hourss Tmgelyiter is
Bl oc keollectgachp gredipitgtiorBhtogdthail. (veepgs Yalyw ody'H NMRIdENbRvrsion ~02%;
( Exangrceyn 3, RBG).5025. 2 PPEGVEAG) 2.8 4400 1.15 3c
PBA6) 28 PDEGEEA') 3.1 4600 - 3d PMWA- gr ad- PEGVEA9)
56.6 - 7100 1.47 3e PMVA-grad- DEGEEA6) 42.5 - 5100
1. 50 93/\\: rage nlllnr‘hnr of rohnoner—units of the first
bl oc<D'SPE '"SAverag mber |abagnoner upgtR. ¢f the
secopgdiberk. 3 Bl ecul angtnidi g Db} @igme gl "f"%crNWM\fI\R

i Nt egaton—A—Polydispérsity of polyner gbtaijned

from GP® wifh THPEAS sol Vers2 PBEGMEBA| | 88 poksoputiys
acrylate). b) PPREMEA TS|paLy(RaLadRs VL £ne gy cor)

met h—aecryl-at-e)- -
3d PMMA- grad-PEGMEA) 56.6 - 7100 | 1.47

3e PMMA-grad-DEGEEAY | 425 - 5100 1.50

1) Average number of monomer units of the first block.

2) Average number of monomer units of the second block.

3) Molecular weight obtained from 'HNMR integration.

4) Polydispersity of polymer obtained from GPC with THF as solvent.

5) PBA s poly(butyl acrylate).

6) PPEGMEA is poly(poly(ethylene glycol) methyl acrylate).

7) PDEGEEA is poly(diethylene glycol ethyl acrylate).

8) PMMA-grad-DEGEEA is poly(methyl methacrylate-grad-diethylene glycol ethyl acrylate)
gradient copolymer (weight ratio MMA:DEGEEA 4:1)

9) PMMA-grad-PEGMEA is poly(methy! methacrylate-grad-[poly(ethylene glycol) methyl
acrylate)]) gradient copolymer (weight ratio MMA: PEGMEA 4:1)

Example 4: Preparation of polypropylene nanocomposites in a twin screw exiruder.

Processing is carried out with a Japan Steel Works 30 mm diameter twin screw exdruder of
L/D ratio 42 (JSW TEX 30) that comprises ten temperature contralled barrel sections each



7) PDEGCEEA is poly(diethylene glycol ethyl acrylate).
8) PMVA- gr ad- DECGEEA i s pol y(net hyl

worbtdiacs’gh at e- gr ad- di et hyl ene gl ycol ethyl acr pCamEe)004/050183
gradi ent copol ynmer (weight ratio MVA: DEGEEA 4:1) 9)
PMVA- gr ad- PEGVEA i s pol y( et hyl
nmet hacryl at e- grad- [ pol y(et hyl ene gl ycol) nethyl
acrylate)]) gradient copol yner (weight ratio MVA:
PEGVEA 4:1) Exanple 4: Preparation of polypropyl ene
nanoconposites in a twin screw extruder. Processing
is carried out wwth a Japan Steel Wrks 30 nm di anet er
twin screw extruder of L/Dratio 42 (JSWTEX 30) that
conprises ten tenperature controlled barrel sections
each WD 2004/ 078785 PCT/ EP2004/ 050183 -43 with L/D of
3.5, three unheated sanpli n'§320nes with L/D 1.167, and
a cooled feed block with L/D 3.5. The screw
conf ivgtL@ator ®% tea@RBHestbdSsadlingdroe Rt A he?Nan@h cBleX kB block
knead'htﬁl@I&[‘SdThe%@EW&nttﬂQnor&&omr&§ccfnﬁﬂ;tllzr{ &\ |an IJ\eQQr‘?Q and

Skl | |C@|‘Qf’e| e lar 1o e silied inthe ae[lasa e 0O the Ll eer
ext gk, Hk;%rhim%i%\é}eﬁ gé;%t Qan’a??} A )

an d gr ef8 IK@({ ﬁ'@"é‘&?t"ﬁ%de’ "‘f??é 2)J SwW
6 s 0 gé Patte %‘*‘F*FF 5 % ’P%"l"&t‘ fiEgesfing 6l rvpBadg wiie| f

VVI p| AYUeRPHEEORpHr AN aEpipvarsR pGR0 rerf. VaQunkphting is apniibd @ e Ginabw

s pee et sesioD Thegrudagaaconadhinaesaien fifkg siresd lapphd reidibo t he

final barrel section. The extrudate is cooled in a

wat enn & firktlsepl a 30 weddhy badidbaaing pB@Jr«Jdeltebczegomp*s& éadr](/ bibrator

St ep paypldyidhb %@a&eh aeaoamﬁwms Gibbirked wmghqp&m oqed &

conpn a%@xsloﬁ)( I\M(p ta@@tqnto?tg tra HQ{%X\L)B 8&‘6 Eﬂg pﬂ S)Bro;ﬁqgatﬁk %

( |\/Da n%gg w@’/ a(c ﬁf ng{%‘} lte}r]tﬂ: %lﬁnyl)phosphlte) Feed 2

t et r a?< §a '? Bringiciay [Gpipite Bﬁ‘t) TM)P"FW&W“GSE‘)%H‘@W)‘/’P’ biueifgsbna
te] ) anddlff-dnomlo%suvic%t Ffthe rati (gq?ﬁr@g;m Tee 4 MIPRAel sections are heated to
(trid{°%54-di-tert-butyl phenyl)phosphite). Feed 2
conprises a blend of the clay [Cloisite (Na+) (RTM

obt allnnﬁx%eéohcomp%lﬂaheﬁeﬂ:h fsheNowh ROtkkShulrd Shy Iev@ﬂgze R 4) by
NON- bieHAIng the Hﬁﬁeﬂﬁ&ﬂa@éed b)nwtﬁ m%er ;%tybrgpylgr%f |u9§g)|h£ep F%%m ?he

All E‘\@trbgr%l sedti grf% ﬁeg’tghsht 1%5"% th ?éﬁwglﬁg bta|9el seglio S are heated at é econd

stepthe rraster batch 1s eured cl ay
lneﬁo e 8 %‘ bl endl n t he masterbatch (Feed
thot U °“ H%? B8 m'ﬁseﬁﬁ%m‘ifm%d with 3 Gingrnglidfilaciom ¥ ety

1) . Fan d'-*r"reres'we%aw ing B1ahing GemPrisias fers tamesthtugetconr@IBet s

r enaP HPAY!- Biemegiine i erstatetat g clampdorbrafiiodals @t at2@@Gnum injection

| nj epresswopofg@dabali ng of the extruded sanples are

preformed with a C ncinnati MIlacron VS55 28 nm

di amehaik tebtig B péroMBy MmQ to€b EB%QQAQ%‘ |n§t9>ﬂ9§ob|§ }nggla ol
t en'p@&éi\t Hhffe &%h gso(l/sl p%gprd?bﬁ&te er nanocomposite prepared with a ratio of

copolymer : clay of 1:5 are summarized in Tables 4 and 5.



of L/ D23/ 1. The machine is operated at a clanp force
of 50 tons and at a maximuminjection pressure of
w@aQok/grss Tensile testing i s perfornmed accor dPOGEP2004/050183
| SO 521 using an Instron 5500R material tensile
tester. Tensile properties (vs pol ypropyl ene) for
nanoconposite prepared with a ratio of copol yner
clay of 1:5 are sunmarized in Tables 4 and 5. WD
2004/ 078785 PCT/ EP2004/ 050183 -44- Table 4: Amount of
Tensil e Modul us El ongation at Break Exanple Cloisite
Copol yner Strength of Elasticity (r) ) (MPa)) (MPa)d)
(/(r) 4aa) none none 26.3 1470 >800 4bb) 5% 1%
Exanpl e 3b 26.9 1560 106 4cb) 5% 1% Exanple 3c 26.8
1540 141 4d b) 5% 1 % Exanpl e 3d 26.3 1530 34 4e b)
5% 1 % Exanpl e 3e 26.5 1590431 4fb' 5% 1% Exanpl e 1a
26.8 1520 180 4g b) 5% 1% Exanple 1c 26.6 1510 140
Tabl eg; , Amount of Tensile Mdul us El ongation at Break

amyt & chjorsTtg—Copot-yrret ﬂf‘;tTf efgirhi—et—Easte-y—04)
( MPa) .. \Mpaddito | 0 . horjels % WS N AohtisBOfeak
Sbb) | 1% 1% le 1Og 2 5 ]%{2%‘39; ‘°f(,\,'$§;§§'t&orrpar@(d)| ve
Exa"[ ) pl e—&cetor \,n f g o Inr\ R alVi<Yak MNaTa N .AI |
exanpl é% of "éble 4 El‘é‘f*mnstratzé3 hatt4ohe| mechami cal

propgrtivey can be iRp¥es ¢omkq PRr 8ot O IOOI yﬁ EopyT¢ne

b Ufi” 40 UI erS eprtroH Ical
pUry

r ad hy/z
Adl" Ty LY CYImMTT OUr KU raur-cat

pol y 23t i%h aéé&i‘wr’"ﬁam 2he pr d86nt |nve1rﬂ|on.

4d? 5% 1% Example 3d 26.3 1530 34
4e" 5% 1% Example 3e 26.5 1590 31
4 5% 1% Example 1a 26.8 1520 180
ag® 5% 1% Example 1¢ 26.6 1510 140
Table 5:
Amount of Tensile Modulus .
Example (™~ . oo Copolymer Strength |of EIastucnty Elongat'%/r,' at Break
(MPa)) (MPa)? (%)
5a% none none 25.5 1470 >800
5b% 1% 1% Example 1a 25.5 1826 49

a) Comparative Example.
b) Example according to the invention.

All examples of Table 4 demonstrate that the mechanical properties can be improved com-

pared to polypropylene by using copolymers prepared by controlied radical polymerization
according to the present invention.



WD 2004/ 078785 PCT/ EP2004/ 050183 -45- What is clainmed
is: 1. A conposition conprising a) a synthetic
woabopoes7ss b) a filler, and c) a di spersing ageai/EP2004/050183
prepared by controlled free radi cal polynerization
(CFRP). 2. A conposition according to claim1,
wherei n conponent (a) is a polyolefin. 3. A
conmposition according to claim1, wherein conponent
(b) is afiller in nanoparticles. 4. A conposition
according to claim1, wherein conponent (b) is a
natural or synthetic phyllosilicate or a m xture of
such phyllosilicates. 5. A conposition according to
claim1, wherein conponent (b) is a layered silicate
clay. 6. A conposition according to claim1, wherein
conponent (b) is a rmontnorilfonite, bento- nite,
bei delite, mca, hectorite, saponite, nontronite,
sauconite, vermculite, ledikite, nmagadite, kenyaite,
st evemsiid Bime¥@! konskoite, hydrotalcite or a mxture
thereof. 7. A conposition according to claim1,
wher ej onent. (c) is a random block, star or
coanégm%%&ﬁgf1§F% ared by controlled free radica
pol yner z%%ﬂ%ﬂ?°@@m¢\conposition according to claim 1,
wher ei P cdfifdient (c) is a block or comb acrylic co-
pol ymere) pt dspasmdochiprepamitty @hfoted frée r@@al p@yHe@atlon (CFRP).
pol ymeri zation. 9. A conposition according to claim1,
wher ei Nc&ﬁﬁ@@ﬁ&ﬁﬁing{t@}laﬂ 8 wpx{r@r%m;toné.nna)asré p@l%%hmt of from
0.1 to 40 % based on the weight of conponent (a). 10.

A co [y ccording,. to claiml, wherein component
AR R e e e T e T
based on the wei ght of conponent (a) WO 2004/ 078785
PCT/ EP> IR ENERdN to olggn 4, whergly comeprobtsiaosiurg esottidiong t 0
cl ai RWtosilicgle prgmixtiientpushmhytidiiates.on, besi des conponent s
(a), (b) and (c), further additives. 12. A
CONP6.SA doinfiiticd GeebMtifll \@hink 1 whdreM cBhpbrent (5 QTR drils ke BS,.
further additives phenolic antioxi- dants,
X gggp};%%lﬁgga%g?wgag LSRRl ) 2 Simarm .
nite, Dbéidelite, mica, hectorite, saponite, r;ontronite, sauconite, vermiculite, ledikite,
magadite, kenyaite, stevensite, volkonskoite, hydrotalcite or a mixture thereof.

7. A composition according to claim 1, wherein component (c¢) is a random, block, star or
comb copolymer prepared by controlled free radical polymerization.

8. A composition according to claim 1, wherein companent (c) is a block or comb acrylic co-
polymer prepared by controlled free radical polymerization.

9. A composition according to claim 1, wherein component (b) is present in an amount of
from 0.1 to 40 %, based on the weight of component (a).

10. A composition according to claim 1, wherein component (c) is present in an amount of
from 0.1 to 20 %, based on the weight of component (a)



conpatibilizers, toughening agents and/or thixotropic
agents. 13. A conposition according to claiml in the
wobaommoag7sa nast er bat ch or concentrate conpri- BCTEP2004/050183
conmponent (a) in an anmount of from5 to 90 %
conmponent (b) in an amobunt of from5 to 80 % and
conmponent (c) in an anmount of fromO0.5 to 50 % by
wei ght. 14. A process for the preparation of a
synthetic pol ynmer nanoconposite naterial which
conprises nmelt mxing a mxture of a) a synthetic
polymer, b) a filler, and c) a dispersing agent
prepared by controlled free radical polynerization
(CFRP). 15. A process according to claim 14, wherein
the melt m xing occurs between 120 and 290C. 16. A
synthetic pol ymer nanoconposi®e obtai ned by a process
according to claim14. 17. Use of a dispersing agent
p r eparie d c&bﬁboé&nﬂ‘%&oﬂj‘nb @@Ialfnr‘] Q,%mﬁr@ﬁb‘ uca%!iltlop QLSngﬂohgtﬁénltsQéj (l;) Y
i Nt er ga), htlefa@fich, exfoliate a filler and di sperse the
filler in a synthetl c polynmer matrix to forma nano-

Ite nmater
COI’TDO;.}Z‘ A composition accordmg to claim 11, comprising as further additives phenolic antioxi-

dants, light-stabilizers, processing stabilizers, solvents, pigments, dyes, plasticizers,
compatibilizers, toughening agents and/or thixotropic agents.

13. A composition according to claim 1 in the form of a masterbatch or concentrate compri-
sing component (a) in an amount of from 5 to 90 %, component (b) in an amount of from 5
to 80 %, and component (c) in an amount of from 0.5 ta 50 % by weight.

14. A process for the preparation of a synthetic polymer nanocomposite material which
comprises melt mixing a mixture of a) a synthetic polymer, b) a filler, and ¢) a dispersing
agent prepared by controlled free radical polymerization (CFRP).

15. A process according to claim 14, wherein the melt mixing occurs between 120 and
290°C.

16. A synthetic polymer nanocomposite obtained by a process according to claim 14.
17. Use of a dispersing agent prepared by controlled free radical polymerization to interca-

late and exfoliate a filler and disperse the filler in a synthetic polymer matrix to form a nano-
composite material.



