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di spersing agents in nanoconposites The present

WO pwenii4en rel ates to a conposition, preferabl pCHEP2004/051098
nanoconposite material, conprising (a) a synthetic
pol ymer, especially a polyolefin, (b) a filler,
especially a natural or synthetic phyllosilicate or a
m xture of such phyllosilicates, preferably in
nanoparticles, and (c) as dispkrsing agent a pol yner
based on a long chain alkyl neth(acrylate), preferably
a statistical, block or conb copol ynmer having at
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segnment Ich 1s based on a Tong chain alkyl acrylate.

The present invention relates al so to a process for
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(< 200 nn) so-cal l ed nano-scaled fillers, mechani cal

pTr%ogcféitjio%sof ﬁ]&@tto %F%e%{$étgpal eégag&@gyﬁ%o?yn‘cl’érgbiklkb&xn 9hd is described

ame retar ant
i fop exAreqle it Hansnaweifeﬂ (adier) cdlastisa tAdditivesHanqbiook | Gty Editiop, pages 901-

t&éﬂaﬁ%éﬂf’u‘ﬁﬁéh@@ 9 3pef 'Ith% usFQ)f h I%rssﬂ p@a}ﬂYerg\ﬁéQmE advantage that

m Cro-sca nor nal
Fblis/ pegible dat kringi ﬂ@ouhamerovgr@antem, ffon B@rnspl%o’ﬂﬁ@l mechanical properties,

fé’éb@&‘iélﬂhh@ gHFé?t? A G¥lss R é:%‘i)ﬁ r(ﬁ'nbcﬁﬁu 'oklee é'ﬁbghk‘age of the polymer.

nmodul us and 1 npact OMIInp ove
qualities like gloss Iomer tool wear at processing

aﬂ‘gné’ ekirehely SRBM Fildr Pafticle? r(< rZ?)@yrﬁ'll\)' Q&cal@aaﬁdnﬁ%%alée qmers mechanical

filns corrprls%tg% nano- scal ed I'ers show I roved
SRrapeTlies, yeaf digtagion éQ’BFPQ!ﬁtHE%Sta@BIX op ame éetarsiapherpperasof the polymers

agkh b%QH@F&/Ed Eateé iR I'bWér cé\%@ﬁ’t‘raﬁféﬁ 'tﬁﬁ%afl* bil 2151 Op%%?‘%\%fﬁlﬁ&mpared to
extrenely |ar surface with hi surtace ener

Rte-50 %\Pé(t"‘f tgyfth fr}qae'mg@rch@g n@ﬁgqil él&beregqﬂ:lc{egquolymers containing nano-
Cé!ﬁl%@”lll@l's' dofibiieOBv@iratid) fheBReHisaP pRIpEHicS liké SiFrshgtH, tkbdBius and impact,
andy show improved surface qualities like gloss, lower tool wear at processing and better
conditions for recycling. Coatings and films comprising nano-scaled fillers show improved

stability, flame retardance, gas barrier properties and scratch resistance.

Nano-scaled fillers possess an extremely large surface with high surface energy. The deac-
tivation of the surface energy and the compatibilization of the nano-scaled fillers with a poly-

meric substrate is, therefore, even more important than with a common micro-scaled filler in



meric substrate is, therefore, even nore inportant
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aggregation during processing or conversion of the

filled polymer and to reach an excellent dispersion

of the nano-scaled filler in the final article. There
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ining polar functionality, for example maleic anhydride grafted polypropylene.

Although compatibilizers can improve the stability of nanocomposites mainly with regard to
avoiding agglomeration of the filler, the other weaknesses of the nanocomposites are not

improved.

It has now been found that improved synthetic polymer materials with a better long term
thermostability, with reduced odor and reduced undesired discoloration, which occurs as a

result of the decompaosition of the modification agents, can be prepared by the use of a



result of the deconposition of the nodification

agents, can be prepared by the use of a WO 2004/ 113436
WOEIMEPR804/ 051098 -3 pol ynmer that conprises BCT/ERPHS4/051098

one segment which is based on a | ong chain al kyl

nmet h(acryl ate). The present invention therefore

provi des a conposition conprising a) a synthetic

polymer, b) a filler, and c) as dispersing agent a

pol ymer based on a long chain -akyl neth(acrylate).

Preferably, conmponent (c) is a statistical, block or

conb copol yner having at | east one seg- nent which is
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polymer having at least 10-100% (mol%) segments based on a long chain alkyl meth(acry-
late).

Preferably, component (b) is a filler in nanoparticles (nano-scaled filler or nanoparticulate
filler).

Of special interest is a composition wherein component (b) is a nanoparticulate filler which is

not organically modified.

Component (c) is suitable for intercalating and exfoliating a filler and disperse the filler in a
synthetic polymer matrix, especially a thermoplastic polymer, to form a nanocomposite

material.
Examples of such synthetic polymers are:
1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, po-

lybut-1-ene, poly-4-methylpent-1-ene, polyvinylcyclohexane, polyisoprene or polybutadiene,

as well as polymers of cycloolefins, for instance of cyclopentene or norbornene,
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riodic Table. The actlvators may be modified conveniently with further ester, ether,

amine or silyl ether groups. These catalyst systems are usually termed Phillips,
Standard Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site
catalysts (SSC).

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with
polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and
mixtures of different types of polyethylene (for example LDPE/HDPE).

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers,



m xtures thereof with | ow density pol yet hyl ene (LDPE)

propyl ene/ but - 1- ene copol yners, WO 2004/ 113436
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6. Aromatic homopolymers and copolymers derived from vinyl aromatic monomers including
styrene, a-methylstyrene, all isomers of vinyl toluene, especially p-vinyltoluene, all isomers
of ethyl styrene, propyl styrene, vinyl biphenyl, vinyl naphthalene, and vinyl anthracene, and
mixtures thereof. Homopolymers and copolymers may have any stereostructure including
syndiotactic, isotactic, hemi-isotactic or atactic; where atactic polymers are preferred. Ste-

reoblock polymers are also included.

6a. Copolymers including aforementioned vinyl aromatic monomers and comonomers

selected from ethylene, propylene, dienes, nitriles, acids, maleic anhydrides, maleimides,



6a. Copol yners including aforenentioned vinyl aromatic

nmononers and conononers selected from ethyl ene,
w@e@pyglaee, dienes, nitriles, acids, malei c anPGUOEPIIOE)51098

mal ei m des, WO 2004/ 113436 PCT/ EP2004/ 051098 -6 vi nyl

acetate and vinyl chloride or acrylic derivatives and

m xtures thereof, for exanple styrene/butadiene,

styrene/acrylonitrile, styrene/ethylene

(interpolyners), styrene/al kyl-6+4ret hacryl ate, -

styrene/ but adi ene/ al kyl acryl ate,

styrene/ but adi ene/ al kyl nethacrylate, styrene/naleic
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Sétﬂéhgrnedfwrara Sé‘rﬁflﬁﬁéré @R an&thiF pcﬂ%érs PR SxaMpRL ¥ hbBRE&erylate, a diene

Yr ene/ eth I ene/ but yl ene/ st%r ene
SHWQF SPindens/ Rﬁ?@%{ﬁﬂ elfirred W’@’H@r Qﬂg b'?%‘roaalé!ﬁ‘ﬁfse%f styrene such
%@%fén@lbﬂtﬁd}é‘ﬁ@fs@r&@ is g@éhéclrﬁ@ri’ferh'élﬁyr@ﬁﬁnQﬂlie(héleﬂfylene/butylene/styrene

r Rﬁntl oned , especially including
sij’?f@? S/ RIPPX}S r?'F‘tHE) prepared by

hydrogenatl ng at acti c polystyrene, often referred to

g‘qstbnﬁﬁ yg C 0:0812 W@g mﬁya%lgég@%%atpnoefd polymers mentioned
pﬂid}éﬂ’el) Sesﬂ%ﬂall)ﬂ rmerdrdrng LpoRjeycifioxylethilen® geCHER prepaned by hydrogenating

any. st er eost ture | [
ROt el rErened e R IUSb i Ene BNCHY ot .
where atactic polyners are preferred. St er eobl ock
pol y s ar al so..i ncl uded af t copal yner f .
Wiy Ferpashictac. SR Bpu efcterdes Bl i RBRedem i amors mentioned
singeede). for exanpl e styrene on pol ybut adi ene,
styrene on pol ybut adi ene-styrene or

pol ybut adi ene-acry- lonitrile copolyners; styrene and
aﬁdirybpvlyntefris hed ¢apolymeirdimay hanaryrstéredstantupinglbdih@ dyrelivtactic, isotac-

benﬁgcggcgq%r Ealtcbcg ig\%perea %ctﬁego&%@rsngrtﬁﬁseg X%cg%gerggblock polymers are

palécyindtrmﬁ ene; styrene, acrylonitrile and maleic

anhydride or mal eimde on polybutadiene; styrene and

mal ei m de on pol ybut adi ene; styrene and al kyl

agr yalrart esmwmerereir Rl srbmbes rr@horpedsydnmh adlmene 61t yrnanleylstyrene for
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3\%{1 lrrggla{:ﬁrytgpup r?ic g{el a# & thﬁcry at%n%n CS&)%&X&EE iene; s?yrene and maleic
anhydride on polybutadiene; styrene, acrylonitrile and maleic anhydride or maleimide on
polybutadiene; styrene and maleimide on polybutadiene; styrene and alkyl acrylates or
methacrylates on polybutadiene; styrene and acrylonitrile on ethylene/propylene/diene
terpolymers; styrene and acrylonitrile on polyalkyl acrylates or polyalkyl methacrylates,
styrene and acrylonitrile on acrylate/butadiene copolymers, as well as mixtures thereof with
the copolymers listed under 6), for example the copolymer mixtures known as ABS, MBS,
ASA or AES polymers.

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated

and brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or sulfo-



the copolyners |isted under 6), for exanple the

copol ynmer m xtures known as ABS, MBS, ASA or AES
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pol ychl oroprene, chlorinated rubbers, chlorinated and

brom nat ed copol yner of isobutyl ene-isoprene

(hal obutyl rubber), chlorinated or sulfo WO

2004/ 113436 PCT/ EP2004/ 051098 -7 chlorinated

pol yet hyl ene, copol yners of eth&fi ene and chl ori nat ed

et hyl ene, epichl orohydrin honpo- and copol yners,

especi ally pol yners of hal ogen-contai ni ng vi nyl

C&ﬂﬁﬂhﬁfédspo er ern@X@img/ﬁ\eP@bﬂ/é’chﬂé’ﬁe & éI‘IIdnﬁlﬁted ethylene, epichlorohydrin
ene chlori

pol yvi vin fluorid
DR A pron@nert croprialy, Pawhets! 4 halogenseNainings vinyl compounds, for
té}@uhﬁﬂtf ;ﬁﬂwh\yas:mbhayl pERliRYiideRé V¢|~nbﬂdbdqmvmbl THubfids, polyvinylidene

ViR o83 Wl 45 SeRobATess SEett.sHensss BRI iednyiidane, eiforide, viny

f gHndevinyBadeniabiiisfligshedshicile A sttty edpokaserd.her eof
such as polyacry- lates and pol ynethacryl ates;

pol ymet hyl net hacryl ates, pol yacryl am des and

Pl P@@ﬁiél’@@érwea 'frbhﬁ% B-uhéﬁl@«%ﬁed%sf ArRCdemvhtiveb Wherbof such as polyacry-
acryl ate. ol yners of the nononers nentioned

u'ﬁt?érar@) Pwmﬂh%ﬂﬁeﬁ)tﬂﬁ)&m%’?w \retrRceYiFes. Ravaatyipmides arfl polyacryloni-

RERipSet-hédificXARuB/ a6yteoni tri | e/ but adi ene
copoI yners, acrylonitrile/al kyl acrylate copolyners,

acrylonitrile/al koxyal kyl acrylate or

afy. yd;‘@;ibl)fnﬁér!; Sf fhé Mbnokets rﬂ&t@ﬂé@hb{dﬂ?@?wﬂﬁ edéH Mher or with other unsatu-
Ionltrlle rrethacr%qate/butam ene ter

RS TLTVRP S URR I ROKBE SO0 7B SRR elalkyl acrylate
adipaRfety, abﬂlbnmylblkdﬂfaikylaédrylﬁé P lachiRitriléRingl Hi@s eSlalymers or acry-

f h I I I tate,

o TR A SeBasdrteBisdre rpp BBy oat & pol yui ny

mal eate, pol yvinyl butyral pol yal | yl phthalate or

0L et B LA 1S Pk B i Boves orsce-
ctapothgreef, s‘onoéxanygté ipely&hy) elﬂébhsl,l (ﬁ@ly&i&ylp&ﬂe&‘eﬁé kpdmm;rl stearate, polyvinyl
00 AN e P SR SPGB S8 51507 i o

Retlyaciatiateporehs ath plefinsoxgitiohéy Inen@beved t hose
pol yoxynet hyl enes whi ch contain ethylene oxide as a

conmononer; polyacetals nodified with thernoplastic
ptﬂ yHomoprdymaers andcopdiyaess obcycMB&heﬂslhucﬁ’ab ppllyelhyIéngycols, polyethy-

Y BR8P bAS Buod ko bW RerBhr Bl MBI SREe.

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain
ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes,
acrylates or MBS.

14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene

polymers or polyamides.

15. Polyurethanes derived from hydroxyi-terminated polyethers, polyesters or polybutadi-
enes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as

precursors thereof.



15. Pol yuret hanes derived from hydroxyl -term nat ed
pol yet hers, polyesters or pol ybutadi- enes on the one

whaovd/183386 al | phatic or aromatic pol yi socyanat eBCDEP10€051098

other, as well as precursors thereof. WO 2004/113436
PCT/ EP2004/ 051098 -8 16. Pol yam des and copol yam des
derived fromdi am nes and di carboxylic acids and/or
from am nocar boxylic acids or the correspondi ng

| actans, for exanple polyani de&, polyan de 6,

pol yam de 6/6, 6/10, 6/9, 6/12, 4/6, 12/ 12, polyam de
11, polyam de 12, aromatic polyam des starting from

Mexy PeRpemidied End CopAifardided ideriddl flom RiArviAed €8s drRarIdRYIRJacids and/or
f rom hexanet hyl enedi am ne and i sophthalic or/and .
tfg}“é;ﬂﬁ’ﬂ'ﬂ%ﬂaft@xg'& am%cpfvﬁhﬁhcwesa?'%ﬂﬁr&t'a%ﬁ{“&efPés‘?‘aWBke gelyamide 4,

npullahli®s 6, fpBlyaMiRNBBE 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12,
poly-2,4, 4, -trinethyl hexamet hyl ene ter epgithal am de or

p%P%‘@‘i’ﬁ M@Wﬂ%?aﬁ'géﬁ'ﬁ%@r’%(lﬁnaéfa"aﬂ‘a ang agipig|asidy polyamides prepared
iR higkERieihyldneti i SHcEiEBPHth B @ and @RrapHifiatie acigiahl with or without an
B T
Epcy-muihehylod YeiphinafRede| e lalsop BlockT epwlyeRes @F VB! afefementioned
Cqﬂgépm tngeéﬁﬁr -a\ai : Eg}%ﬁgf?qsglapéﬁwo ltcﬂp ; V\rle,loﬂongli g?olrzﬁ%ranm%gﬁy %nded or grafted
PeMhstebrde or gﬂtﬂ%@?@&del@wei.g?g\fviﬂf %&&%ﬂiyré@el(ﬂdmp?lmme glycol or
systens). . POl yureas, polylm.des olyam .l ae-|..m .
RS e Vot s e BuYP g Bt oSN AR TEREAS ith EPDM or
ABS; 20l powamides dadddnesd dukfdg prsdeysing (RIM pbdamidetsybiens).

di carboxylic acids and diols and/or from

hydr oxycar boxylic acids or the correspondi ng
| Bct oneBolydiroas, e x patyimidepp| yelyamiderimides) epolybthedimigls, polyesterimids,

| ybut yl. t ht hal at e,
%&'%ﬁ?’ﬁ?'g‘fnﬁ%f{ B ¥rb(@eﬂP%'9‘éqaa&§]8§'ane t er epht hal at e,
pol yal kyl ene napht hal ate (PAN) and
b t | ] b] . h ,
ot LPERSE GRS o (PR iy e Rl RE OB BB R huarovcarbonyc
aauitisaprabe poitrgspending lavimhies, fed exanfie polygibgiebe taxepgdhatate, polybutylene
Pol I b 0.

NereplinpBie.  Bog S BARM o BReRReY iobGlnaRE Aot | naphtnalate
pEANet drer priyhyhieybeateSy @ss velhkasd blook yeopolgettier iesteds derived from

L@@gﬂ@ttgﬁmx&sg R@{z‘e&bﬁg;rQﬂ}ﬁ%%%%%%a@%ﬁé’d Fith PoifEToABs or MBS.

neés on
phenol / f or mal dehyde resins, ureal/fornal dehyde re- sins

a7Y! PEYBHoN&el ShaBIPEN LardoRelS -

20. Polyketones.

21. Polysulfones, polyether sulfones and polyether ketones.

22. Crosslinked polymers derived from aldehydes on the one hand and phenols, ureas and
melamines on the other hand, such as phenol/formaldehyde resins, urea/formaldehyde re-

sins and melamine/formaldehyde resins.

23. Drying and non-drying alkyd resins.



23. Drying and non-drying al kyd resins. WO 2004/113436
PCT/ EP2004/ 051098 -9 24. Unsaturated pol yester resins
walerdaerd3d r om copol yesters of saturated and unBEI/BPZD€051098
di carboxylic acids with polyhydric al cohols and vinyl

conmpounds as crosslinking agents, and also

hal ogen- cont ai ni ng nodi fications thereof of |ow
flammability. 25. Crosslinkable acrylic resins derived
fromsubstituted acryl ates, for9exanple epoxy acry-

| at es, urethane acryl ates or pol yester acrylates. 26.
Al kyd resins, polyester resins and acrylate resins

CINS ghédtlittddVholyasiEr kedifsndorives KB copdfyBStersedtisaturated and unsaturated
|soc¥§xr;’at es, |Isocyanurates, i socyanates or epoxy

ates, i : pol yi. .
rdiearPvlioacidsyigisrglyhyREcialepiols andednyh someaungds @s craspinking agents, and

adls b deh -conteirinpbdificitios theRIoE6AEY Ghinfabilityal omat i ¢
gl yci dyl compounds, e.g. products of diglycidyl ethers

of bi sphenol A and bi sphenol F, which are crosslinked

V23, NCRLSnRABN Ycriddy rdSIAS Hérived FrarmPSubditiied e ffied) fordXhMBR: epoxy acry-
\g‘?t h or without accelerators. 28. Bl ends of the

(§F efehptOHEYaES Py PRIYestqr 36MARSnds), for exanpl e
PP/ EPDM Pol y- am de/ EPDM or ABS, PVC/ EVA, PVC ABS,
PVC/ MBS, PC/ ABS, PBTP/ ABS, PC/ ASA, PC/ PBT, PVC CPE, . .
R g@%’ ¢ reginss POERIPE FRSINFoIchtY RtepiBRINS Stessikergyin aplapine resins,
RuWBa resioMsac/adiatas, 8sochsdrABS, pofRetydnBes oPEsdpAeding and
copol yners, PA/ HDPE, PA/ PP, PA/ PPO, PBT/ PC/ ABS or
PBT/ PET/ PC. The synthetic polynmers to be protected are

pref @logslinked Suxpregirasderived AbiyrapiaticeseRalighatiy, heterocyclic or aromatic

pal yol ef i ns ol ystyrenes, . polyani des,. .pqlyesters,. .
OIS PmERtings. &b AodPisrol P Rpars pLiipalighol 4 G bispnenal F, which
pare tdrasslirked pathyaistomaey Gasieders Bugp rae pynhediiedror amines, with or without
C°<P°|| rmers thereof with nono- and diol efins.

&Y fillers are for exanpl e natural or synthetic

phyll osilicates or a m xture of such phyl -

lasiljcates., Fillers of ecial in est, are far

SE iR 3 ot otenBhed BEGYRrs [hleRah, Hicodioie PRiEPDM, Poly-

| arhide/EPDMae ABS RSC/ENANPUGIARS] PVOIMBS, POMRES)eRBTRMBS, PC/ASA,

[ ite, ntonit ide-, |t ' .

e B HevCRE Y RSN, pvifiriBhsli i Potmermopiastic PUR

VitOMiacolliate,ePOMABR] PRO/HRGa dARCGEPA k6 yeanidt eqpolymers, PA/HDPE, PA/PP,
' ' drotalcite, illite,

%@FﬁﬁFE?’PV\(}/D‘%%@F%%?Q%?’P&Wapu| gite, talc or silica

or a mxture thereof. Conponent (b) can be unnodified

gf(hé%ﬁeitigcﬁog%e?s P gé fpl'(ﬁégté@ 'areagr%ﬂetratﬁyyI %rﬁ\gpla&ﬁr polymers, especially
polyolefin,s, polystyrenes, polyamides, polyesters, polyacrylates, most preferably polyolefins,
in particular polyethylene and polypropylene or copolymers thereof with mono- and diclefins.

Preferred fillers are for example natural or synthetic phyllosilicates or a mixture of such phyl-
losilicates. Fillers of special interest are for example layered silicate clays. Of very special
interest are compositions comprising as component {(b) a montmorillonite, bentonite, beide-
lite, mica, hectorite, saponite, nontronite, sauconite, vermiculite, ledikite, magadite, kenyaite,
stevensite, volkonskoite, hydrotalcite, illite, kaolinite, wollastonite, attapulgite, talc or silica or
a mixture thereof.

Component (b) can be unmadified or modified by a modification agent such as, for example,

an ammonium, an amine, a phosphonium, sulfonium or silane compound.



an anmmoni um an am ne, a phosphoni um sul foni um or

sil ane conmpound. WO 2004/ 113436 PCT/ EP2004/ 051098 -10
waEx@apl®ase of nodi fication agents for nano-cl ayBCHER2009051098

exanpl e: 1. Am ne and anmoni um conpounds, for exanpl e,

di st earyl di met hyl anmoni um chl ori de,

st earyl benzyl di net hyl ammoni um chl ori de, stearyl am ne,

st earyl di et hoxyam ne or am nododecanoi ¢ acid

[comercially avail abl e as Nandfi-l (RTM) from

Sudcheni e, Germany]; dinethyl ditallow anmoni um

trioctyl methyl amonium di pol yoxyet hyl eneal kyl net hyl

amoni um or pol yoxypr opyl enenet hyl di et hyl amoni um

[C%(g)mn:frci ally avail able as nodified Somasif (RTM from

@p%(grﬁl |c?1';|on Qggpgcfgrc%ngrﬁlqyé’are for example:

triethoxysilanyl -propylam ne [commercially avail abl e
a nonmer (RTM ., from Nanocor], polyal koxyl| at ed ) )
a Al nium gompounds¢ Feéqg?*ﬁ-l distgany %tpylammomum chloride,
bétedrppbiygiciréthyiammebiliml anshneide,Et RAsRRamhETM stéargifethoxyamine  or

East man] or octadecyl nethyl , , i
BB PORIAR A 1B REPEIIPYAIRRRI 85 | Nanqf, GRflg rom  Sidchernie,
(GdMMankT om Eﬂﬁétﬁﬁn] _ Ofiitalllehs t H‘éénm@rﬁlﬁrh,espoﬂﬁ):ct}'ﬂnéthﬁe ammonium,
am nes. . spnoni um compounas, or exa e ) .
PR e GV B TR AT B e OSSP methyidithyl  ammoniur
%hgmphm}uyma[vanm?r @b ?hhdciii?dai Sa?bgl,if f l(RJIfM)Eaﬁ‘bnﬂHnC]:O-@? Chemicall;
ers or X e ret noxyo S| | .anpe .
[RTHRSETen R Py cPrcRy SRS TRy prallaple as Nanomer (RTM)
Neam ddairjocod np@yelkoxylatd! f@miobiimo Eorpyduinds WWilch G At Nskamdie  octadecy!

dj.scl d, f le ip WO A- /,04050
VS RoGB R RaelTE e (5PopPR? , (R0 fome APLT 86 qelgdecyl methy
ebis(pplyexyefiehe[PHammonjunh yehibridé MEtogmad RMEY birdd®; Eadtman] or just the

sol s,.far swelling such as for exanple
yg%%ggén&'“ 3&?@&'”% pyrrolidone, dinethylsulfoxide,

di gl yne, tetrahydrofuran or furfuryl alcohol.

?(;_nnﬂ-?oiséij\o%ﬂﬁn \é‘c}ﬂnﬁgun rsﬁ o?lzecxi)anmfgﬁer geirt?lf/lilt}%@héés%_ﬁo@grl%;&rre?ctacapyl triphenyl
spespbdniunm fcomestrciallyeaveitabisoart Eestsianher ei n conponent
(c) contains an acrylate or nmethacrylate conprising

at | east 8 nethylene groups in the side chain. Al so of
i it Lthesy, faresamplenteboxyootylsilavedcamnmercaity evailable (as)Nanomer (RTM) from

CRBE i HAONOH o 5L b s B BAA Sl o

(TIPARE0 onVKQIA-PRGT 79§ ; ok aradt copdly®erscmuch@a fartexamplesPEO-b-PS or

o 1 . f
ot P Sfte PS5 BE SRS 1 sfbimp <R, oF O Blaneli blprotactone, 2-
pemtolidrey Himetrglsalfiedadd, diglyme, tetrahydrofuran or furfuryl alcohol.

Compositions which are of interest include those comprising as component (c) an acrylic co-
polymer. Of special interest are compositions wherein component (c) contains an acrylate or
methacrylate comprising at least 8 methylene groups in the side chain. Also of interest are
compositions wherein component (¢) contains a Cq,-Cgalkyl meth(acrylate), for example
steary! or octadecyl acrylate (ODA) or methacrylate (ODMA).

Alkyl having between 8 and 32 carbon atoms is a branched or unbranched radical, for
example octyl, decyl, 1-methylundecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl,

heptadecyl or octadecyl.



hept adecyl or octadecyl. WD 2004/ 113436
PCT/ EP2004/ 051098 -11 Surprisingly, we have found

wo batt/13s®pol ymer s based on | ong chai n (net h) aRCER106$051098
and their copolynmers with short chain (neth)acryl ates
are effective as well. An exanple of a preferred
honmopol yner is poly(octadecyl acrylate). An exanpl e of
a pre- ferred copolyner is poly((octadecyl
met hacryl ate)-co- (nmethyl acryldde)). O specia
i nterest are conpositions conprising as conponent (c)
poly(octadecyl acrylate)- co-(nal eic anhydri de),

Eﬁ@@é@d@&ﬁé@@ﬁﬂd mae)qo@.epdlmérx(&fsmm MéhgOdn&RP [mheth)acrylates and

ether acry- | pol y(oct adecy
a ?'{/F%ROM“QE%WF'BF E‘r{é‘eﬁT)Wﬁteé@Fﬁ/?ﬁ@FYﬁaﬁs welkyl ate),
pol y(oct adecyl acrylate)- co (N -vinyl pyrrol idone),
pol y(oct adgcyl nmet hacryl ate) - co- (N vi nyl pyrrol.idone),

g%" Franpie ©ha ST PeraeRAymards PEBCOGF?HP?M' @c'aﬁﬁﬁ)dé\n gx3mple of a pre-
Prehryd 66doRMRE Y polGloriadb&) méﬂraegi e t(l'neﬂ{yf Hcrylbt@p
I e

pol y(oct adecyl acryl ate)-co-( hyl am noet
acryl ate), poly(octadecyl acrylate)- co-(pol y(et hyI ene

9®V§[ﬁﬂcibl ﬁﬁr@ét |ar@bé}ﬁ;6(79ﬂﬁ)hy b@h@ﬁsmgpﬁé M&rﬁﬁdr@ﬂ?@y loly(octadecy! acrylate)-
acr ene

lg)aﬁlg:ygig % él?éai@g%:yl gc&la(t)e) -COo- (pa/ y(ethylene glycol) methyl ether acry-
aaTe)H ﬁélﬁbo@@edyﬁ%bﬂﬁﬂ@)do%ijémylé@b hatcab Reisyp haie?) acrylate), poly(octadecyl
0

e BRSPS o ooy PR R My rupuyoicone). poly-

O(bctaodac)y( mtmmeyté) c&c(h)dleit @hhmrdé):rqidw@ntadebw @cfnyldt)e) catwcudyl acry-

I <bpEpaanth v n ) BB TRy AAHP APRyEcateoy acryiate)

rmi(lpbl@r(atlﬂlabe);lycd)ﬁ Mhprapar edrylaye)dlfpbfy@fcfatbpyreiﬁd‘mdﬁe)-co (diethylene
vent i ona ree i C

SOV eFoL SRS el BV PEIARY SPtatoiRgmeee tivayaiyt phosphate)

mdl)g(laialyi zatacrgllate)-ﬁu-c(:rhalemnt raﬂhh/mﬂeb,r eepcﬂy,(dd:ta@dcgl facrylate)-co-(glycidyl

ly . OC.

CPERY T b e G RaR e B dtonrtyin SFL préseﬁé”e of

al koxyam ne initiator/regul ator conpounds; a2)

fﬂ%&?’c@l ;!:)IS Jncgﬁ‘:{rﬂ)g C§ %nﬁg\{lgé‘faﬁegét?g\g sre i rél s based on a

rlank dw|$;1lkyl agth(Borlyated carzm pmpamdcbgrdlf@remmdlmdsf er

radi cal polynerization (ATRP); or a4) RAFT

pol yneri zation which refers to a nethod of polyner
sihesh awtiodsynalugg aaventiohsl fregwadieal tpolymedizatiog apti @onirolled or living free

Haggﬁlg ;%Iyrﬁ&?ﬂﬁ& V%ygﬁ nrbobﬁg%gfig% FeaiYcl Bbl%grii"a%glil t(b?ﬂPf can preferally
occur by four suitable routes:

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

a2) 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 example U.S. 4,581,429 or EP-A-0 621 878 discloses the preparation of block copoly-
mers by method a1).



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).
wO\02008456. 13436 PCT/ EP2004/ 051098 -12 For exar@I/8P2004/051098
WO A-94/ 11412 di scl oses the preparation of bl ock
copolynmers by nethod a2). For exanple WO A-01/51534
di scl oses the preparation of conb copol yners by the
ATRP nethod a3). Kami gaito and Sawanoto in Chemi cal
Revi ews 2001, 101, 3689-3745 dd@ribe the preparation
of bl ock and ot her polyners by the ATRP nethod a3) as
wel | . For exanple WO A-98/01478, WO A-99/05099 or
WO A-99/ 31144 di sclose the preparation of block
ol ymers by net hod a4} The abovenentioned patent
%‘@B'Pﬁ/&?zﬁ"%1 Heledliselasgs therrspragation oARIogk SPRANENESS by method a2).
t he application of Conv (conventl onal radl caI
pol yneri zat i on) ) bed in

, anpl e
oFortaxemalsVOcAD! 555§ Slieqenh? PEBREGRIOR AU CATE ropahmars by the ATRP
PALYHEE BBY Kahftfaito aﬁﬂ@é%rr@?& intChelie ReQieRs LBOE 191, 3689 3745 decribe

s i tabl e for e present invention] is decrib
BRI RAATS WIOKH BRI L

(poI ynmeri zation with reversible addition

}‘ %531 ment \%5&8 2°‘ %g@ﬁ%{-’fﬁn ﬁb?‘?%@@ g{ﬁ(a gsz/g @é%lsoclose?he preparation

cafmﬂckréeﬁalimeramym@md@;)of the application of
Macroinit (conventional polynerization with a

macroinitiator) is described in Exanple 5. The

Sy desemention6d pateniseirs inporpypreid eaéin O raférdnbe carri ed

out in emulsion, solution or sus- pension in either a

batch, sem - batch, conti nuous, or feed nobde. In the

CAS ex@ﬁplé io¥ ithegapplication -of t0oal |(etﬂwér&lﬂ’hala‘iadball polemierization)is decribed in

PRSI o G e Rt o WEROLITEy adiey gpymerzaton

amd#hod dﬂtharepamgpdlhnersesmuieMe dori usevini thé prédeat invention] is decribed in

nagﬁ%(% %o %@f@ldnéﬂ@ph ?qggpogg&‘ﬁr @Bglt | glg?tﬁ%dwjfh reversible addition

oinegnsentgiiop rebaie ssankigr, madthod a@l)sazreqﬁomdmd inrth@mples 2 (random copolymer)
d r i ivity o n

girzrgog%eﬁr?&g(l 8€R<OIcop aHE %’é rﬁpl% (%Sthg]? éﬂ%étéo? rog bl??écr?lmt (conventional
ppaikn@nmt'wmiﬁm;macnoimtlabbr)snpdesmbed odotampld§. rati os. For

exanpl e, mal ei c anhydride with styrene or

(nmeth)acrylates. Preferably, a clay conpatible

sEynsynthesis db aspaliynaers polymerization eambe caied ouhin esmulsion, adlation or sus-

Sohaghh facPRRATA, SR, b T o RBE hifl e i orco-
amllné,racpjgaiip@lyn@;izatmmioqkmrwqmukﬁMMi gradient copolymers may be pre-
aPREPBY VAl fgRhE¥tE o Mondrher(s) addition and/or by varying the sequence in which
the monomer(s) are added to the polymerization medium. Gradient copolymers may also be
prepared in a one-step process by making use of the inherent difference in reactivity of the
monomer(s). For gradient block copolymers, it is often desirable to pick comonomers with

disparate reactivity ratios. For example, maleic anhydride with styrene or (meth)acrylates.

Preferably, a clay compatible segment is based on one or more monomers which contain

o
[l

’ I
polar groups such as for example ether [-O-], amide [ —C—N_ ], thioamide [ —C—N

\ \

nitrile, , hydroxy, amine, pyridine, ammonium and phosphonium in appropriate proximity. K

1,



WO 2004/ 113436 PCT/ EP2004/ 051098 -13 may al so be base

on reactive nononers containing groups such as
w@plndri4sde, epoxy or silane. Preferred react i REI/EP2004/051098

nononers are for exanple PEO acrylate, |

-vinyl -2-pyrrolidinone, N Ndi- nethyl acryl am de,

acrylonitrile, maleic anhydride, hydroxyethyl

acryl ate, hydroxypropyl acrylate, tert-butyl

a- hydroxynet hacryl ate, N, N -di-t8thyl am noet hyl

acryl ate, 4-vinyl benzyldi- hydroxyethyl am ne, 4-vinyl

pyridine or 4-vinyl benzyltributyl phosphoni um

Cibpkisdebe KA FREGYVeOMohdifierd RBNMQINIY %rﬁ&piéssdb}htéh 8Hy8Fide, epoxy or

roners may al so be used. The polar (hydrophilic) or
¥P8%ophi i c" segments may al so be derived froma
pol ar conden- sation or ot her polyners such as for

e et hyl ene oxide). T ts may
B RO B LRI RTS 491 SATPIEIER oRo BT Appolicinone, NN-d-
thethw a&ﬂﬁhd&@c%dﬁfe@%élélé ahpgiese; I'@diob(ymhﬁoédﬁlﬁé hydroxypropyl

nmet ho rmconltrggtrov e an exanp

a?)ﬂ"%fﬁcfﬁ” Byp phyenggy W'ﬁ%p’ﬂi'\vﬁﬁ%hyﬁr@'g%tf‘!' jagrylate, 4-vinylbenzyldi-
ahydesdyedyameicNexink peridie @*4-ﬁ§5fll§@ﬁ§/lﬁlb@fyﬁ)hb§;sﬂoﬂm%rﬂl‘é

single units (in a statistic copol yner) or as a
sequence (in a block copolyner). Polyners prepared by

coaidlehdredf thadbe) pdh@hatSRith athier MBNAAGIE MaySdiddath hssgnmor e
effective than those pre- pared by conventi onal

pol yneri zation. This may be due to the greater

srmwpdlw(aydrbmw) ar rdlayopﬁm rmgmehts eyl al§’t91%7 G@r%utfbbrrﬁa @olar conden-
nar.r ower

PR PE B ol TP SHich 45 e Stssials POKEID RN SRR h ghese segments may be
ciaogrporatet byyeiakpg amﬁmatopfoeaan\gd\w NSAMSr FAR B der¥ed from the conden-

[ v f di ol ri zati on. Pol red
cAPtRB Aol BB The Gictite Rasoing piskiee aiicxamig oY Jiastssahon
are more uniformin conposition. It can be ensured
(%@%P'&ﬂ'ﬁltﬁ? §3p yn&qrgé? L Iﬂﬁ)ef ?@ec egrvbﬁ?elétg% 59(% E(t)Ig} snegtmhentsD aorle ?r{troduced as
fsmgle uoitsa(in ta)ﬁiaéu@tlﬁay W@yrmr)epﬂased sbyuenoat(inal bieck Odpolymer) Polymers
[ ca ation ar
bR B ot i tioed PRYRiAARR RSPk Sfarthirtige Bl fhan those pre-
tp}arecy by lsesventiored polyyeezratios.ofiieimay g dueng tha zgréater structural regularity
fi cat f
R O e L TR
for exan‘pl e, do- decyl al cohol or octadecyl al cohol
, . > A 0
oy SsrAelt SR8 Cobotions GnifiRing de. cdorRbP LA 3frs propared by
véangrhlledsorlivingdfresnraglical polgmerivation.alFolimess prapateel mamqtrolled or living
Zilé%eg {@?capﬁélﬁHepfaQioﬁsarg %yrgE\Hifgmq'ir? %85155&90&)“’( 'églll %@térﬂ;gred that in
copolymerization all chains contain the polar (hydrophilic), “clayophilic” or reactive
functionality. Polymers prepared by controlled or living free radical polymerization are more
uniform in molecular weight distribution.

It is also possible to synthesize copolymers containing long chain acrylates by esterification
or transesterification of other acrylic copolymers with a long chain alcohol, for example, do-
decyl alcohol or octadecyl alcohol e.g. as disclosed in EP-A-0 386 507.

The statistical, block or comb copolymer having at least one segment which is based on a

long chain alkyl acrylate can also be described as polymeric dispersing or solvating agents
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anphi philic properties. They have pol ar and nonpol ar
wQ@r@ups34Ba t he sane nol ecule and they are, foPCTI/EP2004/051098

exanpl e, dispersing or solvating agents based on

pol yet hyl ene glycols (PEG, polyacryl ates,

pol ysi | oxanes, polyvinyl acetate or on bl ock

copol ymers containing at |east one bl ock copol ynmer

based on acrylate, acrylic acir@or nethacrylate. Most

preferred copol yners for conponent (c) are statistica

or gradient copolyners of ODA wth mal ei c anhydri de,

¢aﬂﬁn§%p’”ﬁhﬁ@%¥&ﬁé’rﬂe@01ﬁ{éﬂeﬁm pélar Bﬁ@néﬁﬁdléraé@ups in the same molecule

Preferably, conponent (b) is present in
Bpbey arey rﬁ°r| FragIPlen ARRSESING OF ?%Yﬁt'ﬁg Pg?BtSZR?S%' opppolyethylene glycols
RﬁEG') %Hly%&ry%te'% b&ﬁﬁgx%esf QélyWHBététeferﬂ‘ do&(%o%&yﬁférs containing at

based on the wei ynt heti c
(83t B0 BlRsk %ogﬂvmeppﬁe@r%mcyﬂa ®.GIFpUR 8fi 0( eyethagryi?#%s ent
|n the conposition in an amount of fromO0.1 to 20 %
particular 0.2 to 15 % for exanple from0.2 to 10
0}‘&'0% Q&eé%' reSCOPRMRE [?ﬁPO’BPOTteﬂE(cé 1t fiaistical %@F%H’Fé\t copolymers of ODA
[t R8I BhhydAlte, diffednyIaRinos B P18 Sir FED a@ﬂﬁtéCl ally
pol yol efi n nanoconposites, prepared with t
preferred additives in the preferred anounts possess

| PrEferabfg cbmﬁ@idnemwms&t ireth@co@pogition ih B amoadl: df&am 0.€to 40 %, in

IS en&é'&} £ O%@él,t < Sa"?eofr%rgk1 E\%(fwg)pé%%ﬂ%f {;\ﬁqaﬂengt of the synthetic

I’IﬁjWérl[danjbn@itQ@)ﬂE For exanpl e pol ypropyl ene
nanoconposites according to this invention possess

greater ductility than traditional polypropylene
rRrefeeabiy) @Smperenp (o) Ragreskntiri the aopposititindly aaﬁd'lount of from 0.1 to 20 %, in

SRAEIEA B B Bt Eredior DA o dR b ing th Pajsnlor tho synnati

Chgmees i[danqoaentdy)).conpri se further add i - tlves such
as, for exanple, the followng: 1. Antioxi dants 1.1.

Al kyl at ed nonophenol s, for exanple
2 dyrolér- trand;edmumyites4 asteloially hpohylefi n2n|aud>qdmpﬂasmesdi prepared with the

frég}é'eg’ §$ fve'g nt1 tl're greferr%gta 0%1% é) festsh%l roggc? ?e%s le modulus retained or

- DUt yl
bmp;dvediersdmalrgdgtrpmw the same time have a significantly improved elongation at

%r%lg'osé(r %‘P& cwgﬂexgﬁgjfng EB@QO‘:?{E ?)ﬁayané% é)rc])!_}llpropylene nanocomposites

Za(ﬁerdlmgcttcadﬂa[sylmvenmmt nplsgdsen greater ductility than ftraditional polypropylene

=t I I d
ﬁnee}%ﬁgg(@ﬁrégﬁ%i ip?%ﬁﬁg%% F\”ﬁf?&ﬁ%%r%clgxnérlﬁp e gFéHyYéneAgraft -maleic anhyfdride
resistivehenol s branched in the side-chain, e.g.

In addition to components (a), (b) and (c) the novel compositions may comprise further addi-

tives, such as, for example, the following:
1. Antioxidants
1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-butyl-4,6-di-

methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-
butyl-4-isobutylphenol,  2,6-dicyclopentyl-4-methylphenol, 2-(a-methylcyclohexyl)-4,6-di-

methylphenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol, 2,6-di-tert-butyl-4-

methoxymethylphenol, linear nonylphenols or nonylphenols branched in the side-chain, e.g.
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2, 6-di nonyl - 4- net hyl phenol ,

wQ2eb4di3aeg hyl - 6- (1' - met hyl undec-1"' -yl ) - phenol , PCT/EP2004/051098

2,4-di nethyl -6-(1' - nethyl heptadec-1'-yl)-phenol,
2,4-dinmethyl-6-(1' -nmethyltridec-1'-yl)-phenol and

m xtures thereof. 1.2. A kylthionethyl phenol s, for
exanple 2,4-d ioctylthiomethyl-6-tert-butyl phenol,

2, 4-di octyl - thionethyl-6-nmeth§$phenol,
2,4-dioctylthionethyl-6-ethy| phenol ,

2, 6- di dodecyl t hi onet hyl -4- nonyl phenol . 1. 3.

w&amgwmmmlgmihoalzwmmeq@l axwmwlmasa -yif-SiienBi 21Pdifethyl-6-(1'-
i-tert- but%h 4- et ho

- ol
znghydpep(t@rep 5¥h %r WWG (1'-methyltr|dec-1'-yl) phenol and mixtures
Ah&rebi - t ert - anyl hydr oqui none, 2, 6-di phenyl - 4-oct a-
decyl oxyphenol, 2,6-di-tert-butyl hydroqui none,
2,5-di-tert-butyl -4-hydroxyani sole, 3,5-di-tert-
b2 YAIkykhibbre Méﬁbl§%r€bxample24 dioctylthiomethyl-6-tert-butylphenol, 2,4-dioctyl-

stk EmsinulAhbRRl, 14 ook ERBR iRer g gl o6 sidogesytiiometnyis-
Trgpheionl s, for exanple a-tocopherol, R-tocopherol,

y-tocopherol , S-tocopherol and m xtures thereof
(Vitamn E). 1.5. Hydroxyl ated thiodi phenyl ethers,

fm m«msmlmnas 2nd talkyRid ds hfairdiirionBsit ot edamipie 28 -pitenolyl-4-methoxy-
4dh@nolt E#g %Eié)u?yilp%li o&@t?r&%ﬂg ) %fjﬁﬁ'{t F§H'|é(w()_ﬁjr)oqumone 2,6-diphenyl-4-octa-

%e@ylok{]pihéllgﬂ S%,6-di-ertbudpihydroquironet 115l dpteetraltyl-4-hydroxyanisole, 3,5-di-tert-
t.hi o |s

DR o ARy deeraie.; Bl S-aHertbutyia-
lhydroxppHenll) deipatebi sphenol s, for exanpl e

2,2" -nmet hyl enebi s(6-tert- but yl - 4- met hyl phenol ), 2,2'-

nmet hyl enebi s(6-tert-butyl -4-ethyl phenol),

21.2' Tovebharblen &hi exadphe tiiydopheroR -Bretdphey cl-tbephdrgl - 5-tocopherol and

phepol I
%{Lmr?]etpﬁrﬁ)fe(xgﬂf’@(% met hyl - 6- cycl ohexyl phenol ),
2,2 met hyl enebi s( 6- nonyl - 4- nethylphenol)
' 4

5 e E,efrg? ?xagrh%f ?Eegwé#’é?-ﬁert-butyl-4-methylphenol)
22 Z—thlebleI-dcdﬁJ“lrebolﬁ( L) 4t—ﬂatdbiskﬁ,lteytl-bu¢ﬁyl-68néjhyl phepmobndl|4)-thiobis(B-tert-butyl-
sz% gﬁﬁﬂ% hP(oll)e r)lezp thlgt;lsﬁ@% di- é—h%ylpﬁenol) %fyl,l -%lsé,élg%thyl—df-hydroxyphenyl)

Zidilfideet hyl enebi s[ 6- (a, a- di net hyl benzyl ) - 4- nonyl phenol

], 4,4 -nmethy- | enebis(2,6-di-tert-butyl phenol),

4, 4" - met hyl enebi s(6-tert-butyl -2-met hyl phenol),

11.6.-Akgifdéne biephienbist for ekarpid Qcﬁt—yneﬂayimhiy(%ﬂeﬂfb)aty) -Bimedimdghenol), 2,2'-

im%@{ﬂiﬁ@ébi%é—ﬁ%{-t")u%wétﬁ)ﬁphenonyb2-me erRe Qg %e\flL)) 6-(a-methylcyclohexyl)-
IpHenay,t r i2$2( mdtieidnebis{dyethyli-dyoohgxyiphaably | ph2 aydthyleriebis(6-nonyl-4-
ARPUPBNTD 226 Mo ans o 2apyareR. - chtorouty
ebHeybE, nZ:Z'gétwndénéﬂi@@-?er@bthyls%igbbmm}tenol), 2,2'-methylenebis[6-(c-methylben-
zyl)-4-nonylphenol], 2,2'-methylenebis[6-(c,a-dimethylbenzyl)-4-nonylphenol], 4,4'-methy-
lenebis(2,6-di-tert-butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methylphenol), 1,1-bis(5-
tert-butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-
4-methylphenol, 1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)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-




butyl - 4' - hydr oxyphenyl ) butyrat e],
bi s(3-tert-butyl-4-hydroxy-5 WO 2004/ 113436

WOEDAUERR604/ 051098 -16 net hyl phenyl ) di cycl o preit/ap2004/051098
i ene,
bis[2- (3" -tern-butyl-2"-hydroxy-5"-nethyl benzyl)-6-ter
t-butyl - 4-nethyl phenyl] terephthalate, 1, 1
-bi s(3,5-d inethyl -2-hydroxyph enyl) butane,
2,2-bis(3,5-di- tert-butyl -4-hylér-oxyphenyl ) propane,
2, 2-bi s(5-tert-butyl -4-hydroxy-2-net hyl phenyl ) - 4-n-
dodecyl nercapt obut ane,

1mth§|.pﬁeﬁy¢)H rc?élépén@eroﬁaﬁut Mé[z /&3 Mb&wwﬁymiwy-lﬁaﬁﬁyé&p? 6-tert-butyl-

ds,” for exa

S gy IBen L PR A ARG PRATBARG, 2,2-bis(35-1-
etei’t&fu;t)?-ggfélgféﬁ?pﬂenﬂl)dﬁégfﬁ Xy-3 252 Qi‘s(ﬁbmbh@ﬁﬁ%%roxy-z-methylphenyl)-4-n-
ngyceg?l ogmagp,b{ﬂT§35rte§§%(§gg%~plétglc%h)g{r@(y-2-methyIphenyl)pentane

trls(3 5-di-tert-butyl -4- hydroxybenzyl)an1ne bi s(4-

hdroxg26d|methlben 23 '
| & ot PYaTBRIp T -SekEriphbay 4 4 dinycroxy-

beibenzy) ether, bitdeacyl-4- hydroxy-3 5- dlmeth Ibenzgl mercaptoacetate tridecyl-4-hydroxy-

I- 5-di-tert- bu roxybenzy
SRRy merosptoppRlee R oyl e hyAesuenzylgmine, bisi-
eteatmllyﬂ?-sdiy&@kﬁ-dﬁcdlﬂneﬁyﬁelbziyﬁ( ditHiotetephtBAlated USid(B;52di-tert-butyl-4-hydroxy-

R IRIZ AL oEa B Shpetadeell

di dodecyl mer capt oet hyl
3

s ﬁBE%/e;j)([[ﬂl)gf)\)é 2%&%{3%&? 8 2- bls?:% 5-di-tert-butyl-2-

Zhﬁr@ybér&‘medlbnéte,r t diottagiécytt - Ry(BHalRRREZN I PMathgIbenzyl)malonate,

d@oqoe*%” S%Pog{hgf/ 220 r@;at u-fert%'?m-gﬂgaVx{:é’énzyﬁ(mé'igna?e di-[A-(1,1,3,3-

bietramkthyButl)thenyli 2Rttig(B Baitreidutyl-4-hydroxybenzyl)malonate.
1,4-bis(3,5-di-tert-butyl -4-hydroxybenzyl)-2,3,5,6-tet

ra- nethyl benzene,

21.8., BydroxybeBzyb adimétierdompotiyds, 4or fexelmpbey h 8 52tis (B BhiMert-butyl-4-hydroxy-

1 I nds,

Rl TR ks I ——
ninethylhenzeng, 234,6-ttig(8,&xli-taet-butyl-4-hydroxybenzyl)phenol.

2-octyl nercapt o-4, 6-bi s(3,5-di-tert-butyl -4-hydroxyani
lino)-1,3,5-tri- azine,

memm@uggs fxi @(ampﬁe aj4-tismctylrhercgpto-8-(Apetitoryimitg-4-hydroxy-

”%?ﬂg&;b’ret A ?éu'ki)é azi é‘ggtw?n fod a8 {12 Bis(3-diteg-byty-4-hydroxyanilino)-1,3,6-tri-
1 7865 - 2- pq:tgl(r@rc@ptgq-zl 6-@!9(3 Mt—?ﬁﬂ-bﬂltyﬂ}ydwdmmnom%ﬁ 5-triazine, 2,4,6-tris-

i (%%%%WB&%I% hydroxyghenqu) -1, %9 nazme 23 13,5,tris(3, fhdll tert. bugy,-sl-hydroxyben-

tris(4-tert
i &ybciyesyanurate, 123,3- tl@@-t@ﬁ-@(ﬁﬂ 35WdquY-2@Ffdlthlelenzyl)h5$dcyanurate 2,4,6-

r {

tﬂ§(3§ c{?ﬁr@%yﬁ! Ig\)draxgp rg%tl@l) L4 ﬁ%ﬂ dér} oy RSP dtertbutyl-4-hydr-
| (awplpgry@mwwl’)l@gxgh@rgdt& 5 é[@izme, 1 3 5—tns(3 5 dicyclohexyl-4-hydroxybenzyl)
;sgbygndréﬂe_s( 3, 5-di cycl ohexyl - 4- hydr oxybenzyl)

i soCyanurate. 1.11. Benzyl phosphonates, for exanple
di methyl 2,5-di-tert-butyl -4-hydroxybenzyl -

W@ﬁphﬁié [BhosthEidlyd, | - : )
PeE B e?ts-%%t ates. 1} ox e%%y d| eth)bh 2 8-di-tert-butyl-4-hydroxybenzyl

Cpf@g@m\gt@y |d|eg;y53£ﬁ dlttgrft-putyl-4 hydroxybenzylphosphonate dioctadecyl 3,5-di-tert-
butyl-4-hydroxybenzylphosphonate,  dioctadecyl  5-tert-butyl-4-hydroxy-3-methylbenzyl-

phosphonate, calcium salt of 3,5-di-tert-butyl-4-hydroxybenzyl-phosphonic acid monoethyl
ester.




butyl - 4- hydr oxybenzyl phosphonat e, di oct adecyl

5-tert-butyl -4-hydroxy-3-net hyl benzyl - phosphonat e,
w@adogitssal t of PCT/EP2004/051098

3,5-di-tert-butyl - 4-hydroxybenzyl - phosphoni ¢ aci d

nonoet hyl ester. WD 2004/ 113436 PCT/ EP2004/ 051098

-17 1.12. Acyl am nophenol s, for exanple

4- hydroxylauric acid anilide, 4-hydroxystearic acid

anilide, N-(3,5-di-tert-butyl -47Rydr oxyphenyl ) carbam c

acid octyl ester. 1.13. Esters of

R-(3,5-di-tent-butyl -4-hydroxyphenyl ) propi onic acid

wi th nmono- or poly-hydric alcohols, for exanple with

net hanol , et hanol, n-octanol, isooctanol, octadecanol,

11-82. Agylamigephenols) fas. sxamRlce AiyAroxdayrin asid apfligeofi-hydroxystearic acid
larfiB! nw@amt&tbumaq%maneam&%amlc héd @Qﬂyﬁéshéf' ene

gl ycol, diethylene gl'ycol, triethylene glyco

pentaerythritol, tris(hydroxyethyl) i socyanurat e,

N RS, -Ee§ Iy EQQ,SWJWIM}BMQ@ Fb%@'&yﬂ[% BHbAIE acid with mono- or poly-hydric
-t hr aundecanol , 3- thi apent adecanol , _
t3leahelsh fom examelei with methanet, rathasnobr aeaigaol, isooctanol, octadecanol, 1,6-

Ak RS o ”ﬁtdiﬂéﬁa%e@tips@ﬂ%ﬂen% 6%lycol 1 32 %r?ganedlol neopentyl glycol,

7-trioxa ] oct’ane. )
[{Giogisthyiene eﬁ{wmdmhmrgwcey Irptieney glysebrRAN3SFRiteInris(hydroxyethyl)

asswamrhﬁ O RON-H(hyRAb Y ethRYdBlic ab&@holdfam.&@r X@Mh&ecanol,  3-
wi th met hanol | et hanol n-oct anol, i sooctanol

obiereriadaranol. 1trigmethylhexaragioh| timedyialprpsesi d-hydspayetink1-phospha-
giﬁ'q%oxaﬂuc?c PAsRSHL! , neopentyl glycol,

t hi odi et hy ene gl'ycol , dlethylene gl ycol, triethylene

glycol, pentaerythrltol tris(hydroxyethyl)

i ’ﬁq’&Y@é@é’rEfo%-(SNeruQI &ﬁWMM\%EWWhBW%H;ﬁonﬂPé&d with mono- or poly-

di am de, 3-thiaundecanol, 3- thiapentadecanol,

tlmdﬁ@@ﬁwqﬁ,)fqr@@p@'e withy mpﬁggmﬂ hggioh paedanal, isooctanol, octadecanol, 1,6-

%é%ﬁéﬂ}’natdjbfénaﬁeﬁlb ene glycol, 1,2-propanediol, neopentyl glycol,
2.6, 7-trioxabi cyclo[ 2 ] oct ane;

3t’h@dml'y[ege {g:lyceg dteérp e_qgtglxgol Anqﬁ@,)gﬁr&(glygﬂ pentaerythritol, tris(hydroxyethyl)
nesdyshiraRNy | NeN"Qid W&h‘é)@éﬂ‘\}/l)ol(aﬂc di gg4 hylapinhyd,] - 3-thia@nddtanol, 3-
-t et raoxaspi ro{‘i undecane. 1. Est e

Abieaodaditanel o @aulvlruexawf%xm@wpbomp@aaorﬂ y@Eethyi-1-phospha:

V\z s l7r tf@@ﬁmy@é[ZM]théh@r ic alc ?hol S, B@tb.qzqmd-@rtvmw -hydroxy-5-
oC

e B AaPEPT 0. TORaaol B8 A tetine apryeBlundecane.

1, 2- propanedlol neopentyl gl ycol, thiodiethylene
h I |,

tri eth | ene gl ycol
oxyphem )prapionic_acid \glfhsmono or poly-hydric

“bk%holsblf&(é)béﬂfdlé(Mh hﬁéthéﬁiﬂi' dtfartf,| btsHoRndddRiecanal, 1 6 hexanedlol 1,9-
3-thia ndecanol 3-t hi apent adecanol , trj net hy| he
dipane iol; ,ﬁgle)ﬂ?ne (glycBl‘, Obgrpéopanedlol neopentyl glycol, thlodlethylene glycol,

%l&ﬁﬂéﬁé%fg@&lhlﬁetﬂylmogim penfaefythritbl) XdthyaySdyethy) Fsodldtfrate, N,N'-

ighydroxyetwenalic eid damide Jythirndacaad 3-¢higpgnipdgeang!, timethylhexane-
NS Otrirthy R rypdnedd ihgdroxymethyl-1-phospha-2,6, 7-trioxabicyclo[2.2.2]octane.

1.16. Esters of 3,5-di-tert-butyl-4-hydroxyphenylacetic acid with mono- or poly-hydric
alcohols, for example with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-
nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol,
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N'-
bis(hydroxyethyl)oxalic acid diamide, 3-thiaundecanol, 3-thiapentadecanol, trimethyl-



al cohol s, for exanple with nethanol, ethanol, octanol,

oct adecanol, 1, 6-hexanediol, 1,9- nonanediol, ethylene
w@hkooanlis3d, 2- propanedi ol , neopentyl glycol, PCT/EP2004/051098

t hi odi et hyl ene gl ycol, diethylene glycol, triethylene

gl ycol, pentaerythritol, tris(hydroxyethyl)

i socyanurate, N, N - bis(hydroxyethyl)oxalic acid

di am de, 3-thi aundecanol, 3-thi apentadecanol,

trinmethyl WO 2004/ 113436 PCT/ ER2604/ 051098 -18

hexanedi ol , trinmethyl ol propane,

4- hydr oxynet hyl - I - phospha-2,6,7- tri oxab icyclo

[ Fexénadigict 2 n €. Iarddthy l&ﬁoﬁ@ﬁe of (3-(3 4-hydroxymethyl- 1 -phospha-2,6,7-

5-di - ert bui%l-4 hydr oxy enyl)proplonlc acid, fo

g ’fﬁﬂ'
bi s( 3, 5- d|-tert but yl - 4- hydr oxyphenyl pr opi onyl ) hexanet
h Iendliam de, N N_ bls(3 5_ d| -tert-

8gid; fpq example N,N'-

i lﬂ@(B 5Ni|%rt-9u ?I(ﬁhy@r&&ypﬁﬁy‘pr&ﬂﬂr&dh&amethylenedlmlde N,N'-bis(3,5-di-tert-
roxyp eny[ propi onyl ) Ayd
I\B/ %@[W?@W@“&’JQH‘VW@PEWBUW}?'“ ehy dr oxy phiiN/bls(3 Sitert-butyl-4-

Na
Thyggdﬂym%?bgdrﬂgklﬁ%iﬁﬂlde@em( A UGN Qﬁ@{z - f3r53(§ﬂtém bﬂtglyﬁhy)droxyphenyl]

C
arrePigRyiathylloxaspide pesd °XL-1 f) rom Unlroyal)
N, N - di -i sopropyl - p- phenyl enedi am ne, N, N -di -
sec- butyl p- phenyl enedi am ne,
B2 femiidpent yl ) - p- phenyl enedi ani ne,
N, N -bis(l - ethyl-3-methylpentyl)-p-phenyl enedi am ne,
N, N - bi s(I - net hyl heptyl ) - p- phenyl enedi am ne,
mw&@@u_g hioR pxamalgi M -didsopropyl-p- ‘phenylenediamine, N,N'-di-

Nserqu %@N}Ierﬁé‘d%ﬂﬁﬁ’ g\?ﬂeﬂé@mmﬁethwp%tyl%-(p%enylenedlamlne N,N'-bis(1-

ﬁg &ﬁ%%%wewﬂe Eﬁlagf&'eef%ggﬁmwl e NN rhis(il reethylheptyl)-p-phenylenediamine,
W, NldlaydthéRfllfWﬂmen Hhéd.ém.hb PhRNIdige f]edﬂaﬂeﬁpl‘éﬁémnﬂﬁ N,N'-dli(2-

enedi a m ne

he t phenyl p- pheny
c'iﬂi’fl' m lepyle pe d\l-bqqgwylel}l,wpayhpr@enylenedlamme N-(1,3-dimethyl-
%&W}N@Mﬁﬂ&ﬁpﬂén?laﬁéﬂléml)\e dNRW&tﬂiyﬁl{Ep%rN MNnhBhyl-p-phenylenediamine, N-

i -sec- enedi ami

ﬁyﬁlﬁéﬁ& %{nf?l}?é'w R\-P%ﬁnyk?ﬂaﬁ‘ %lﬁ@ﬁy nggeﬁn%@enesulfonamldo) -diphenylamine, N,N'’-
AdiinsPiFIopodiysdic ROERY- pAshyehedRImte nylmﬂhenylammehyl NRIRRiphenylamine,

NSRS DR AV EroR M B R teHchiphepy) T-naphihyl-
@mn@I - mepylfzmaphmylbnm@; Ytylatddd BipREhEhIAE, for example p,p'’-di-tert-octyl-

A ﬂ}?ﬁﬁtﬁ N Qﬁggﬁgﬁ@fncph%o yr b@ﬁ@%ﬁﬁhqugllbﬂen61nonanoylam|nophenol
%@Meﬂdmwmvdmﬂhmoplmembcardylé#nmhmmaﬁmhb@@hml)am.ne 2 6-di-

S SRRl ZTASRPuHIGO e, 41 damie

digeapyretreinbandN,N,N',N'-tetramethyl-4,4'-diaminodiphenylmethane, 1,2~ d|[(2-methyl-
?ﬂ@h%aﬁn@o}%}ﬁ%rﬁ@ﬁ& Eﬁg%%ﬂy%m%@r?@%%gkgqgwynguanlge di[4-(1",3"-dimethyl-
Thudd ) hémtiemineanemogtpiatedp Nrphenylo-taphiiylanine uaktul€e, of mono- and di-
dailllyfé'te(ol'ter?’-'bl]tgli-/@%tt-ge(}ll-aiphenylamines, mixture of mono- and di-alkylated nonyl-
diphenylamines, mixture of mono- and di-alkylated dodecyldiphenylamines, mixture of
mono- and di-alkylated isopropyl-/isohexyl-diphenylamines, miktures of mono- and di-
alkylated tert-butyldiphenylamines, 2,3-dihydro-3,3-dimethyl-4H-1,4-benzothiazine,
phenothiazine, mixture of mono- and di-alkylated tert-butyl-/tert-octyl-phenothiazines,
mixture of mono- and di-alkylated tert-octylphenothiazines, N-allylphenothiazine or
N,N,N',N'-tetraphenyl-1,4-diaminobut-2-ene.



butyl ) phenyl ] am ne, tert-octyl ated

N- phenyl - 1- napht hyl am ne, m xture of nono- and di -
w@bdoghst4eel tert-butyl-/tert-octyl-di phenyl am nBGT/EP2004/051098

m xture of nmono- and di-al kyl ated nonyl -

di phenyl am nes, m xture of nono- and di-al kyl at ed

dodecyl di phenyl am nes, m xture of nono-- and

di - al kyl at ed i sopropyl -/i sohexyl - di phenyl am nes,

m xtures of nono- and di- al kyl'&ted

tert-butyl di phenyl am nes,

2, 3-di hydro- 3, 3-di net hyl - 4H 1, 4- benzot hi azi ne,

phenot hi azi ne, m xture of nono- and di-al kyl at ed

tert-hutyl-/tert-octyl-phenothiazines, mxture of
H%#gﬂgﬁﬂéﬁﬁﬁﬂgﬁﬁyiﬂﬁﬁkggért-octylphenothiazines,
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fyi)%en% @%%&nwwe%ﬁﬁiéﬁ?tzﬁéﬁé%ylgﬁt{d Eg%]%-benzotnazole 2-(3'5'-

difet- blﬁyl-ﬂhydrei)lphbwl)ﬁ-clﬂombm%ﬁmy@benyI) bentari-butg!2s hydroxy-5'-
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Zﬁy@ﬁ)x;l&"-(zaﬁclsy(l axyCarbdnytethn)phoeutizhdnyetdazdhey d-@xteptiteny-b) [2HR-ethylhexyl-
P gationfey R mcmmipmyispsnastiazgiey . 1 5 HRIRYR Tgpy-S methy-

| phehgippénzobiazble or ob@A@ktertibatybR enydroxy-5'-(2-isooctyloxycarbonylethyl)-phenyl-

ert-butyl-5-12-(2-
TGP ar baR N ebGA T Ry meNy by Schapgp azsk 2o phencll
otanisestetifeeation product of 2-[3'-tert-butyl-5'-(2- methoxycarbonylethyl) 2'- hydroxyphenyl]
2- (3 -tert-butyl-2'-hydroxy-5"-(2-nethoxycarbonyl et hyl
)mgwhﬁm&mhIpery@tihwea@gryb@mbe Lﬂ—-(}ﬁ CH;—COO-CH,CH;—  wherein R =
tert-butyl-2' hydroxy (2- et oxycarbonylethyl)pﬁeny
-benzotri azol
h%/ﬁ‘i"%?‘f}yls“ h(fif%e$ ;ﬁ*b%f@aﬁ"%%?ryé?ﬁwj'p% PV IronER AgOrdimgthyloenzyl)-
%!%1 12;4-Riraingth zrbbﬁﬂ)?heﬁyl] t{e%z&tﬁaﬂéqw hexyl - 2q2"-hydroxy-3-(1,1,3,3-
carbonylet - hydr oxyphenyl ) - benzotri azol e,
%;gnetaﬂg@tgl}-ﬁ -, a-giethylbenzy)-pienwl enzotrlazole
phenyl ) - benzotri azol e,

2 3 -tert- butyl 2' -hydroxy-5'-(2-isooctyl oxycarbonyl e
-H foF gxample the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl-
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trirazol -2-yl pheno transesterification product

2-[3 -tert-butyl-5"-(2-net hoxycarbonyl et hyl)-2' hydrox
yPhepybis ofblﬁ’ﬂ;ﬁ%t rtut@& Qk Subdtiilled BENRi IS Sob bXHRble 3Bit-butyl-phenyl
[R-CHZCHI - - COO CHZ wherern R =
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| but@bdrZoyl RYEHraXA; Dentdyirdsorkingtt RYH-GaBEYLityE-4-hydroxybenzoic acid 2,4-di-

tert-butylphenyl ester, 3,5-di-tert-butyl-4-hydroxybenzoic acid hexadecyl ester, 3,5-di-tert-



-(1,1, 3,3-tetranethyl butyl)-phenyl]-benzotriazol e;

2-[2'-hydroxy-3"-(1,1, 3, 3- tetranethyl
wheaogl1)3436 - (a, a- di net hyl benzyl ) - phenyl ] - benzoP€T/BR20€051098

2.2. 2-Hydroxybenzophenones, for exanple the
4- hydr oxy, 4-nethoxy, 4-octyloxy, 4-decyl- oxy,
4- dodecyl oxy, 4-benzyloxy, 4,2',4'-trihydroxy or
2' - hydroxy-4, 4" -di net hoxy derivative. 2.3. Esters of
unsubstituted or substituted be@zoic acids, for
exanpl e 4-tert-butyl-phenyl salicylate, phenyl
salicylate octyl phenyl salicyl ate,

JARRZRAEIXGEEHZBiICh %ld Qét§c§é&ylt @bler, BuL c?’ iltert-butyl-4-hydroxybenzoic acid 2-
enzoyl%resorm nol’, benzoyl resorci no

anethiir4.¢-gHerthyiwWRhenyliepier.oxybenzoi ¢ aci d 2, 4- di

tert-butyl phenyl ester,

3,5-di-tert-butyl -4- hydroxyben20|c aci d hexadecyl

e24-cAcrviates, fgr exasmple WSY200A P1disienplacgiy @it ethy) @@ Ssooctyl ester, o-

'r%glh%kgc?llbo ylg r?érﬁéygﬁé‘éxﬂétﬁ agétgr o&tcgéjl%g[ybneﬁ@ S Fnethoxycmnamlc acid

ert ben20|c
nmeihyll eshrfbrdhutyﬂ estBF MmWhp*y&agbbnyﬂsi-memoﬂ/cmnammrgdldame’fhyl ester, N-(p-
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acid nethyl ester, a-cyano-[3-nethyl-p-nmethoxyci nnam c
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Nnéthylbnnywtmwgt,euubmas khept: ¢y>amawonyiléx aptmahlwdvrth adtittonal ligands, such
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Bt %‘&)ng@ﬁ E”"fh "8"%|%r[ hl C(Yﬁfm & @tﬁg}o:laémne nickel dibutyl dithio-

mmrﬂ)arhdjlelt yickelh ealtﬂ ]qf s-lhlgldiroﬂ&’i Bhi@tett &Jtﬁbentylahasph‘prluexamd monoalkyl
such

9 ttér clh S o} h ' tlI Orn% | anﬁi%kel complexes of ketoximes, such as of
n=DUTyT am fe. ! "ﬁén% @
N! bydrbwh@mthﬂpdatehyim@eayh kﬁpxmmec kmd:kedl tonbpiéxedi bhi Bphenyl-4-lauroyl-5-

Wﬁip%?@&gzoégl 8{3%6%'2?"&' %d(? phosphonl c acid

rmnoal kyI esters, such as of the nmet hyl or et hyI

gf_ﬁegtengélﬁ!ﬁrl\de?%:gkwﬁiégs 09 élél’ﬁélﬁxt}(g?a 6 §E&En{3e§w iperid-4-yl) sebacate,
s 2@ tetramethyjpivenigl4-y) Isacmrta}de bis( 153, 2.6 ®qygmyarestyigiperid-4-yl) seba-
Offid O éJI-YJ nﬁ{)f &22"’}%% Eétn%Pr% Ay é)lp%ﬁ& 951y Zsebacath & -6 Y 5-di-tert-butyl-4-

hi'ndere
biysi(axybergylgraiania acn@tbis]n pz,ﬁgﬁ pehtamethylpipetidit)agségr, condensation product
gc?f:%%dgo’xge@yifﬁ %ﬁﬁgﬁﬁhﬂpl%yﬁg&?%lﬁ%@é’gg%g@éc@é% Eéc’:ld, linear or cyclic
brondansstieny | prrgucts 20fe NeN'this(2 alﬁﬁ -iejrepiepiwyl-4-giparigdhexamethylenediamine
I |
sé?gi‘r"'déx oty! rFﬂ%—}QOG;] &igﬁlg@l 1&5 %ﬂzey gnsgz, 8, 6-tr5e]%r§dmeth Iy4l -piperidyl) nitrilo-
ptrl atg,yie}ra 8@k 6, 6-¢Qjmmﬂygé1pm¢n@ylbu@@t4 bldanetetraoate 1,1'-(1,2-ethane-
a

lyh)bgjﬁg?é,lﬁfni‘)f t%ifgm%tgglpfée%zhﬁﬁé 'ZBJe'ﬂ?.‘JM 4; fc’% ﬁ %’c%tlﬁfgx{ ip&HdRe, 4-stearyl-

Fm@éﬂﬂ;@ §-t@¢amethylplperldme bis(1,2,2,6, 6 -pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-

'\é. Nar- tl%ftftfu%ﬂ Ben®ylf nidraf TRl ykiyidr, Pb Rak N, thN e R BRI BUL 6 51decane-

diam n
2,4- dlone bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl) sebacate, bis(1-octyloxy-2,2,6,6-tetra-

methylpiperidyl) succinate, linear or cyclic condensation products of N,N'-bis(2,2,6,6-tetra-
methyl-4-piperidyl)hexamethylenediamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, con-
densation product of 2-chloro-4,6-di(4-n-butylamino-2,2,6,6-tetramethylpiperidyl)-1,3,5-tri-
azine and 1,2-bis(3-aminopropylamino)ethane, condensation product of 2-chloro-4,6-di(4-n-

butylamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-triazine and 1,2-bis{(3-aminopropylamino)-



and 4-tert-octyl am no-2,6-dichloro-1, 3,5-s-triazi ne,
tris(2,2,6,6-tetranethyl-4-piperidyl) nitrilo-

W pioaaedas e, tetra PCT/EP2004/051098
kis(2,2,6,6-tetranethyl -4-piperidyl)-
1,2,3,4-butanetetraoate, 1,1'-(1, 2-ethane-
diyl)bis(3,3,5,5-tetranet hyl pi perazi none),

4- benzoyl - 2, 2, 6, 6-tetranet hyl pi peri di ne, 4-stearyl -

oxy-2, 2, 6, 6-tetranet hyl pi peri didle,

bis(1, 2, 2,6, 6-pent anet hyl pi peri dyl)-2-n-butyl -2-(2-hyd

roxy- 3,5-di-tert-butyl benzyl) nmal onate,

3ethals;t yﬂ-ac?etﬂ~39do%e&ﬁ-t?[?‘?é@]téibémelhyﬁfl & d-fribPAPR oM Stlctamd-89.- dione, 3-

Ao igh{Ey.6 8ystametey) d-nineriR iRvreling DB ciasp! 13-delssrat ,2.2.6.6-pen-
biaﬁ{elhwlﬂlpfvﬁeﬂdwp?rré’lldﬁreﬁz5iﬁfohé rﬁTﬁc&@'oP'ﬁﬁéka@&ghoxy- and. 4-stearyloxy-

S % i near, or cyclic condensation E ucts of
,\# %trg(ngtrylp@egdlpg,t ¢opdensation product of N,N'-bis(2,2,6,6-tetramethyl-4-piperi-

ﬁ&}‘l)h&ékarﬁetﬁylﬁr%dléiﬁ he BRY Q@Elbﬂé@%ﬁﬁh@%ﬂﬁchﬂﬁ&1 3 5-friazine, condensation
I|no di chloro-1, 3,5-tri azi ne,

d%rnglé& og aémmqﬂmpylammo)ethane and 2,4,6 trlchloro 1 ,3,5-triazine and 4-butyl-

2aminb D6 &t@tréihétﬁylﬁipéﬁdﬁr)él (@WSW@egZ N, f136504206-8/)EdoRYénaBEh product of

'} St i 2008 A ot FrREinec s A dhulaming an -buty

pamrahu:z;z @B-tatraihvétwlpxpéhoﬁwedqdﬁés Re? No. [192268-64- 7]& N- (2 2 6 6-tetramethyl-
b‘ﬁ@ I ali no- ﬁent anmet hyl pi peri dyl ) -

SRy - ﬂociﬁ°¥'(5%°°§'ﬂﬂ‘ Bpr opyl ani no) Nad: 3@’@“&%@%@“3’"4 piperidyl)-n-
PdBHeEﬂéiﬂf&#ﬁrﬂlﬂé,O%undeaﬂJﬁt @mamethyl 1-oxa-3 8-d|aza 4-0xo splro[4 5ldecane,
8- acetyl - 3- dog qi eégarret e\{ % sSpl

Igfﬁtl d ecal&c lic 4- d| e, {etram hyI cycloundecyl 1 -0Xa-3,8-diaza-4-
dodepiyd[4.5ldedar 6, 6-drelt r alTEipbWorcﬂwyﬁhrper i dyil, )-p¥ (102 b BLgtRtamethyl-4-
TR B e P DRI 25 ci QWD N-bis2:266-

olbtrémbtbxla@ppydnd}d(ﬁexa&%ybr@ﬂeﬁﬁrw Qiegter of 4- methoxymethylenemalonlc acid

i 102 S8 Reu ARy bR - PobiReRiBioniaSu-s-2.266-

dl}etraamemgl%pbydldyl‘)]sdomﬁe Neeadiith product of maleic anhydride o-olefin copolymer

Cm%%%ggf K’ n%?lgda%@%oglpgrtn lr?ergr 112,3,656 thernltgrrzlethﬁA -aminopiperidine.

1, 2-bi s(3 am nopr opyl am no) et hane and
| -

: ic?{eelxt 0 F?Péé()@g@ﬂg 62 -fljgthoxy oxanilide, 2,2"-

[le(ﬁﬂOA/—QS-cﬁitért bmtyimi@nﬁdé IZ)II qumdcmxycﬁ 5 -dl-tert-butyl oxanilide, 2-ethoxy-
%thgf g%.ﬂ%ﬁ E\ﬁgfﬁgﬁ gﬁﬁﬁyl o |tar éfgﬁhf§$alam|§é 5 St 50 t-butyl-2-ethyi

amand]déz aﬁd @, fixtues thareef Mth 2+e|ttmxydr aayl(CAIi-eetgbutyNexanilide, mixtures of

Elol-gal%ég P))Z)] hd Nf& %f sﬂfg o %tﬁﬁt))?%a%rlrghgéﬁc;tdted oxanilides.

N(1,2,2,6 6pentarrethy| 4- pi peridyl) - n-

SPRSEH SUSEAIRES: 3, o e 246 4P rIEy o)

| 1,0 pAriginke ca-l(%hydroaa@wtymxyphemﬁu)eft 6-bfs(2,4- dlmethylphenyl) -1,3,5-triazine, 2-

O()z% 4;&51;?{5{)&%%%% léusé Afjé{@el &@lﬂg&)& é,ﬁ—t%( §4 %usfzzﬁ‘ydroxy-4 ~propyl-

q;)qygtqepyla -BA23- cﬂmpﬂﬂmlpamyl)hly({i 54riazine, 2 (2- hydroxy 4-octyloxyphenyl)-4,6-bis(4-
%ﬁﬁi}lgﬁéﬂyﬁ %’é&é:&&%ﬂﬁ bké h%%o%?% '&g&%% leh$i}-2 8152 4-dimethyiphenyl)-
t63, bémazirtey | -242phydendy dytfijidnyioaynrenyly# Srsi(2 ardimethyldheyi)dr3,5-triazine,
Q—qugrﬁsﬁ%ﬁ%%w ﬁ&aﬁylw Il% blS(Z 4-dimethylphenyl)-1,3,5-tri-
Fﬁ;jrﬂ rr52 E@mxgircmyyﬂ (.ngyd;o)(yqa chljcﬁ(y@‘oﬁyloxy)phenyl]-df 6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2-[4-(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyphenyl]-4,6-bis(2,4-




tetramet hyl - 4- pi peridyl)]sil oxane, reaction product of
mal ei ¢ anhydri de a-ol efin copolyner and

WQ2®4811836¢ et r anet hyl - 4- am nopi peri di ne or PCT/EP2004/051098
1,2,2,6, 6-pent anet hyl - 4-am nopi peridine. 2.7. Oxalic
acid diam des, for exanple 4,4'-dioctyl oxy oxanilide,
2,2'-di ethoxy oxanilide, 2,2'-
di octyl oxy-5,5"-di-tert-butyl oxanilide,
2,2' -di dodecyl oxy-5,5" -di -tert-2Butyl oxanilide,
2-ethoxy- 2'-ethyl oxanilide,
N, N' - bi s(3-di net hyl am nopropyl ) oxal am de,

%lﬁbﬂ@?bheﬁylf-ﬁBB tﬁéﬂldé' - 2j2-18/dPoky-4- @Rk 81088 kypropoxy)phenyl]-4,6-

ture

2“%@%@&919@%@%1 4Bz, 1 o242 BYArgPRY-4rhewyicy Jpbenyl-4,6-diphenyl-1,3,5-

nméilh'é eg- (Q-fhydl‘éxy ARbtRoXBrMONU 6- @Bﬁ’er@l §59 5%fiafne, 289, 6-tris[2-hydroxy-4-
OXY/- | substi tuted oxanilides
2(3et§“ ke aiepeyyIRhesylls1 81 tﬂ@?‘ﬂ%s f or exanfZehydroxyphenyl)-4-(4-

ZmémﬁxMéﬁ)(I)ZB bBbisHyRX B-54rigshe/| oxy phenﬂ{i -hydroxy-4-[3-(2-ethylhexyl-1-oxy)-2-

%VP?WQWP)S'QWWQGWﬁiG&WB fedipethyighenyhi1s3.o-tiezipenet hyl phe
nyl)-1,3,5-triazine, 2-
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Obipdreray N)N' ﬁns((é’ahéyl@ljl)l’@drbﬂh@ menytbué(sbréﬁ té't—butyladzhﬁﬁoxyphenylproplonyl)-

E&}&Z h’éﬂro@%/a“%gﬂ "é'nP 22‘? bls(benzyglldene)oxallc acid dihydrazide,

2oXadilite, dsapkihatic dadl apydraxie rs@aadua add bistinehylhytirabidee NOW Ldiacetyladipic

hen 5-triazine,
d?#%’@éé? NN isRalRIR KBl AGH) ditydeagies NN bisrsafisyiyiiiopropionic
phﬂh&h%ﬁﬂmaES 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,
24 [Phobptites ayd 4h6sbhbpitkisow - Bipheryy bhosppite Riphexyliri @Rsddhites, phenyl-
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T Gettet o T v RBE T Ydiseanes, it AP6rTu) tisckgert, prosehie
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tzdriérgo'zspﬁifeg, OXY k- BSIOH IB YA AE M € AiBRRINls 1+ 3bR2 4-di-tert-butyl-6-
m@tnylhwiybugntgemmtimbxy pliphngphited, 6-bi(PASrsiterthb@ylphdnyl)pentaerythritol
(oo, e Sl LR tnys(z 4xtidorpyghopyth 4-biehenyiens
Aighmspjahitex Ppibeneimioxy-2.4,8, O-tetra-tert_buty_l ~12H-dibenzo[d,g]-1,3,2-dioxaphospho-
r@ri&OEhégﬂg%tleﬁb?@_ﬂ%‘-?{%y@reﬁﬁg;(@Fﬂ_h?@%%@ﬂ_t%_ bis(2,4-di-tert-butyl-6-methyl-
rRhenYX oty oposing,] Giearg2)4,8) 1 Gidviagter-batyt | 2rmethyl-gibenzy[d)g]H, 3,2-dioxa-
&oéplﬁ;’clrﬁen 23n|t|%’[{r% hgijﬁ@gié §%t Re'fr%—terft Bﬂtyle’?( ?"H?Ah%nyl 2,2'-diyl)-phos-

“oxal |
Nehidel) ?—@}hywwm?:@aiﬁ 5d?ﬂra3§elrtbuh)5ldr1é-blphenyl-2 2'-diyl) phosphite, 5-butyl-5-ethyl-

e %4%&?‘%@%}_&?&%@ hﬂ &?ké}ﬁ]ﬁ F(’:ﬂ oxy'phenyl propi onyl ) -

hydra2| ne, 3- sallcyl oyl am no-1, 2, 4-tri azol e,

Wé@?%{ n¥‘|'l'ﬂc"—ga‘c;| eg\rl glsdlnger&ylﬂg@&%&érﬂ%ﬁe N, RZRh1byAfoxylamine, N,N-

M'@Mmhymeazmﬂﬂ lwrwhydjbmmlpe adiNgN- dltetradeczylhydroxylamme N,N-
i H&Q&&?lh?&mxﬂa“neb' S NSk &)Shé’t%ﬂl‘@/ﬁ%k#lgmﬁ\@ d n. -hexadecyl-N-octadecyl-

di hydr azi de, bi s-sa 0 prop 1Ioni
hydroxylamine, N- heptadecyl N- octadecylhydroxylamlne N,N- dlalkylhydroxylamme from

hydrogenated tallow fatty amines.




aci d di hydrazi de. 4. Phosphites and phosphonites, e.g.

tri phenyl phosphite, diphenylal kyl phosphites, phenyl -
wale@kiyd4sphosphi tes, tris(nonyl phenyl) phosphi t BCT/EP2004/051098

trilauryl phosphite, trioctadecyl phosphite,

di stearyl - pentaerythritol diphosphite,

tris(2,4-di-tert-butyl phenyl)phosphite,

di i sodecyl penta- erythritol diphosphite, .

bi s(2,4-di-tert-butyl phenyl)p&it-aerythritol

di phosphite, bis(2,4-di- cunyl phenyl)-pentaerythritol

di phosphite,

bi s(2, 6-di-tert-butyl-4-nethyl phenyl)pentaerythritol

d h , bi d I t th ol
diﬁﬁﬁé&# EOé exg%@? blsgergglyql@])gpt%gglpﬁgg N-gthyl -alpha-methylnitrone, N-octyl-
Wﬁbﬁ#h@d’tﬁﬁﬁfbh@em ﬂﬁéWlMdthlndé’éyﬁhﬂﬁﬁh' t W-tetradeclyl-alpha-tndecylnltrone

tri-ten ent aer yt hr i

phe
d\kl%%é@(iﬂqylf%pha( qu@qd@gylplilro%eor Hrqc@ﬂd%pyl gﬂwp{a@ecylnltrone N-hexadecyl-
t abh@he;ﬂéé’ecﬁmﬂﬂonb eN-odttetlIRdisHaydentzHebyiniRoid) €RMeBBRecyl-alpha-hepta-

‘?%/@3@{‘91 oN;Pctﬁdacsﬁakaaf"@ﬁd&cx'@F9neoumong% Heefiven Figpd, N.N-dialkyl-
gﬂuydlo@laan@h@fa;ﬁﬂw@ﬁ&ﬁ ‘hy€roBénated tallow fatty amines.
bis(2,4-di-tert-butyl -6-nethyl phenyl ) net hyl phosphite,
bis(2,4-di-tert-butyl-6-nethyl- phenyl)

er. thlbmm’ckecompounds for example thlodlproplomc acid dilauryl ester or thio-
10- t tra-tent-butyl-12-nethyl -di benzo[ d '

(a?roflog'cfciﬂ’ldég%a 'pﬁ'? phoci ne,
2 -nltrllo[trlethyl-trls(S 3,5 5 -tetra-tert-but
' hos-

' etfqnp e{(%pglg b%ﬁtgflﬁ qf ﬁ-th@Tdmlc acid, for
é’xa&pléilhyéhéurﬂ hé!@@bll h@nst)'ﬁ'obtﬂdhébyl est8f, Mdrcaptobenzimidazole, the zinc salt of

2 tri.-tent-buyt he 2- di oxaphosphi
2 &equp&bswmbﬁgﬂ%,sgn¥ gtgug(rggﬁ%%%'bamate dloctadepcyldlsralflde pentaerythrltol
Nehélds(B&JBaydyhy&b@w) afpiongte. N, N- di et hyl hydr oxyl ani ne,
N, N di octyl hydroxyl am ne, N, N-dil auryl hydroxyl am ne,
N, N- di t et radecyl hydr oxyl am ne, N, N

dg. hemﬂﬁl_ﬁﬁw éiéf&ilﬁééi@('f@meﬁﬁnplbl cdﬂpé’r kAt fdesybinMioH @MY liddides and/or
e

N

N, N-di al kyl hydroxyl am ne from hydrogenated tallow
f an1n S... WD 2004/ 113436 PCT/ EP2004/ 051098 - 23
: = | RANPIIASPINING BRARIIBHRAIdANe s'.%andlam'de triallyl

Nayahlhr;ate ajréél Edeﬁwtlwds nh)tdrérma dbh\mﬁbéﬁ -amines, polyamides, polyurethanes,
nitrone,

|trp alead-élaq(é tbehgar{q, matg@%’lﬂrlt% p{ IFlgr%-é?aty ac?d%y}or example calcium stearate,

I\.’f.-lmtesladmmll madrmblan'peéﬁeadﬁc waghésioh estearate, sodium ricinoleate, potassium
prha m%agde 818 rﬂ?q ?c%t %geecymnr}: ;}yrro%gﬁechclu}légexadecyl al

N- oct adecyl - aI pha- pent adecyl ni t r one,

hept cyl - al hept decyl ni t rone, ,
N SRLRLER e 16 e PRl b5 EREs: 6 Hicianstcuides, such as
ftitamiurhl, dibxddea ok yragnbsiam coxjdea phosshapese paredates @n sulfates of preferably

T PN A A MM Y oA

emiigre.gr 4ttbrt-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium succinate or

sodium benzoate; polymeric compounds, for example ionic copolymerisates ("ionomers™).
Special preference is given to 1,3:2,4-bis(3',4"-dimethylbenzylidene)sorbitol, 1,3:2,4-
di(paramethyldibenzylidene)sorbitol and 1,3:2,4-di(benzylidene)sorbitol.



di propionic acid distearyl ester. 8.

Per oxi de- destroyi ng conpounds, for exanple esters of
WRa0Ri103486 pr opi oni ¢ acid, for exanple the | aupPgi/EP2004/051098

stearyl, nyristyl or tridecyl ester,

mer capt obenzi m dazole, the zinc salt of

2- mer capt obenzi m dazole, zinc d ibutyld ith iocarba

mat e, di octadecyl di sul fide, pentaerythritol

t et raki s(R-dodecyl nercapto) p?%plonate 9. Pol yam de

stabilisers, for exanple copper salts in conbination

Wi th iodides and/or phosphorus conpounds and salts of

dlzmti@iﬂéndmm S AAS EainfdRingBRhe, P cxddplklchkRiScarbeiate, silicates, glass

TR, e g, v, KBSl ik B Bl et e apn T, carbon

dﬁdkvg’ttabhr% woatlipb@aers PandyotddfsandoibrydiofadtheiRtural products, synthetic
z?lgkali netal and al kaline earth netal salts of higher

%% acids, for exanple calciumstearate, zinc

stearate, magnesi um behenat e, magnesi um stearate,

sdi.ymricinol e otasum N
i Berc sty exaPe Bsisareb dvpioatte, en@Sher Blgments, eology
Nidditiees, icaiglys@efdvsimpraverse ptival Brightemecsa farte saidrdhats, catistatics, blowing
e.g., talc, netal oxides, such as titanium dioxide or

g Bsi um oxi de, phosphates, carbonates or sulfates of
preferably alkaline earth netal s; organi c conpounds,
oy B ollPitbped Ol ¥ipfR9X 'Lcéa?ﬁggsaagfégf%%gér@ US. 4325 863;
dJBheB%a@Et |wsmnm3mdum S2t8 062 eUB. 5260 643 DE-A-4 316 611;

copo%? L?EE‘%‘J’C‘:’@%%E’?S@??\OE %ﬁgﬁg?greﬁ@ 102, or 3-[4-(2-

gicerydtbhoxy)phenyl]-5 7-d|-tert-butyl -benzofuran-2-one, 5,7- dl-tert—butyl 3 -[4-(2-stearoyl-

3. 1 D] .y e

prigfoRishymbentonBnmolt s e HaFRRLERE 3 P amarpetronpheny-
bedzdfprened-¢iedn iykdldm”hwtsle& (ékEttMXypN@meﬂbﬂ.llaMZ}Gne 3-(4-acetoxy-3,5-
P nal
a%étﬁgﬁggnﬁ/goog?lgﬁc ﬁ-bu&ﬁbé‘régfg% % U&% CI3u Caﬁ%&xﬁ‘?—g|valoyloxy-phenyl)
S T-detettdmifyl-genrofurad-2iones, GHEdisdimethsliphenyhts?-didadibuty|-benzofuran-2-

a, b f t id (0- 5-
L A L R e G s SO AR el
fl$dmcb’§>h©ﬁy|b3-llﬁgpc’tmlaelmoﬁ4rarp?@ﬂact s, synthetic fibres.
13. OQcher additives, for exanple plasticisers,
| ubricants, enmulsifiers, pignments, rheol og
adei qqstp@@zer@@gﬁg}@qd\; forqugwpienm @me@ratlgpﬁ p%@,\m to 10%, relative to the

statics, blow ng

ggegg\{o%.smﬁﬁw%gn@%ﬁ & @%‘gg%ﬁgb?‘%ﬁ%l i nones, for
exanpl e as described in U S. 4 325 863;

Preferred further additives are phenolic antioxidants, light-stabilizers, processing stabilizers,

solvents, pigments, dyes, plasticizers, compatibilizers, toughening agents, thixotropic agents
and/or metal deactivators.

In addition to the nano fillers other fillers may be used as reinforcing agents (item 12 in the
list), for example talc, calcium carbonate, hydrotalcite, mica, kaolin, metal hydroxides, espe-
cially aluminium hydroxide or magnesium hydroxide. These are added to the synthetic poly-
mers in concentrations, for example, of from 0.01 to 40 %, based on the overall weight of
the synthetic polymers to be stabilized.



U S 4 338 244; U S. 5 175 312, U S. 5 216 052; U S. 5

252 643; DE-A-4 316 611; DE-A-4 316 622; DE-A-4 316
W@RI®34/1ER3A- 0 589 839 or EP-A-0 591 102, or 3-[BET/BP2004/051098

acet oxyet hoxy) phenyl ] -5, 7-di -tert-butyl - benzof uran-2-o0

ne, 5,7-di-tert-butyl-3-[4-(2-stearoyl -

oxyet hoxy) phenyl ] benzof ur an- 2- one,

3,3 -bis[5, 7-di-tert-butyl -3-(4-[2-hydroxyet hoxy] pheny

| )- benzofuran-2-one], -25-

5, 7-di-tert-butyl - 3- (4- et hoxyphenyl ) benzof ur an- 2- one,

. (4-acet oxy- 3, 5-
d@éfﬁbr'i‘ﬂa@h%ﬁ)ﬁlér |§ abluéd ‘td %ts'yhfl’fegé pglyﬂél%f iH'cBReent@hbns, judiciously, of

di net hyl - 4- pi val oyl ox _P
5fro;n Q1O1tt‘é ﬁté,mgﬁ% OIbtcpﬁpypr@H welgh gfrfge synthetlc polymers to be stabilized.
3-(3, 4- dlnethylphenyl) 5,7-di-tert-butyl - benzof uran- 2-
one, 3-(
i @ash Wﬂﬁ éwpmfoscm agenty afe. addeg tofbe swthetienpolynagre i goncentrations,

Judidioadlof from-0.0 518201 | HEMYH tedVePMAUdigHt of the synthetlc polymers to be
benzof uran-2-one. The ‘costabilizers are a dded, "fo

. in concentrations of 0.01 to 10% r el atlve to
the total weight of the synthetic polyner to be
Zgal% i1ized. Preferred further additives are phenolic
g% E?g“rﬁeg compgRitionss casArise d gddifipnotecapsinggents (a), (b) and (c) further

Sid%lhivé$ a€hell, espdiMFHIGlindbaERbE saléF nighbARit) akids rf§r’ example cal-
HF {e bilizers, toughening agents, thixotropic agents

% al deactlvators In addition to the nano
fillers other fillers may be used as reinforcing
m for exanple talc,

ents (ite
&5 %%V%Paﬂné?%"zeﬁyawswaiﬁ {08 PPoReSaING lexgineti, oS, for example
hpotifotefinslets F‘]orgﬁdmesptina[FEYncﬁlldirﬁgsntHéfﬁomb?faﬂﬂ éa Sﬁetnollci antioxidant with
nma eS|um r ese are a 0 e synthetic

RPNy BRIGH<REl Bhe PRER GHE RGPS GR e PEOSRSP IS B fcommonded.
0.01 to 40 % based on the overall weight of the

nt het ne be stabi 004/ 1343’_6 )

AP steReS Sy X tbEand iriBeredd Tofer epdiiesiadne synthetio
tpolyniezs Byoatrieetduc bphﬁqmm&nethods €oree&nple dkfobd 6r, during moulding or else by
R R e hanee SE Sy omeuais B apth g ppier. f appropriate wi
suasedueniesiow eddpasatioh iobihe Solaentr ei nf or ci ng agents are
added to the synthetic polyners in concentrations,

judiciously, of fromO0.01 to 20 % based on the
&Mrmesenmwgﬂbn @fsotrblates yma Inaboconpobijenmaateridion the form of a masterbatch

hé:e!n{rg% ﬁ%ﬁ%@ﬁ%ﬂrﬁéﬁeﬁ; gaﬁ?lb%? gﬁga"(ttcc%f Pﬁ]rf ﬁg@r‘%,sceor%pnonent (b) in
a?d!chmow'\égf fecam Guwd 80 Y%e spak corapdngnifckml dnreencamt dfframet & 50 % by weight.
salts of higher fatty acids, for exanple cal- cium

Stearate.
Components (b) and (c) and, if desired, further additives, can also be added before or

during polymerisation or before crosslinking.

Components (b) and (c), with or without further additives, can be incorporated in pure form

or encapsulated in waxes, oils or polymers into the synthetic polymer.

Components (b) and (c), with or without further additives, can also be sprayed onto the syn-
thetic polymer. It is able to dilute other additives (for example the conventional additives indi-
cated above) or their melts so that they too can be sprayed together with these additives

onto the polymer. Addition by spraying on during the deactivation of the polymerization cata-



As a conventional stabilizer conbination for
processi ng synthetic polyners, for exanple
w@elogalaBé ns, to form correspondi ng noul di ngs, PCTEP2004/051098
conmbi nation of a phenolic antioxidant with a
secondary anti oxi dant based on an organi c phosphite or
phosphonite is recommended. | ncorporation of
conmponents (b) and (c) and, if desired, further
additives into the synthetic -@6l-yners is carried out
by known net hods, for exanple before or during
moul di ng or el se by applying the dissolved or

diySB Y SR fcUtRRRRYVATSgdoRs il iRy &Q&ﬂé 1 AR YRy, ayl frlg usmeg for example,

%proprl ate Wth subsequent sl ow evapor at |

ppigam useddongeastdiation. nvent i on al so rel ates to a
nanoconposite material in the formof a masterbatch

or concentrate conprising conponent (a) in an anmount

ol the asesof sphevically pelympezasrolYalsfing it may farrxampleobe pevantageous to
Saggy %%em@qb)@m@nﬁm or(w.ihowotﬁ@r RITNES, b9§plfa§(ﬁ%§" 1to

50 %by wei ght Conponent's (b) d (c)

desired, further addi tives, can also be added before

OThe %[Héﬁl pBI h%f'@%fréﬁa@éd W’thl@ &va@@:faﬁ b8 eﬁfp@b@tﬁb 'wf‘gbvﬁﬁ -variety of forms, for
Conponent s Oor W t hout

SSHAMNl] 8% foaé‘g fllg‘@ f tﬁ% }twsafngaldmg qgmpgs:pqﬂsn@s gqoﬂles or as binders for

ESULBRG bHa@érféﬁs éébébf&ﬂ)eﬁowdiér |c§atzt%s PRI EPESS pbtﬂé@orté'@emally as thick-layer
mponent s

h :
ST el i PR Bont snos a8 ek boeea, such as, fo

t éansyd) pided edriliguinObydaREs, firhs, ifibreaPgddnidmiithnds! @pos, pfdfiles or tanks.
additives (for exanple t'he conventional additives

indi- cated above) or their nelts so that they too can
bmémmmd tmgayére;rolyoddrh n’cdmmfgsaﬁde hilay@$ thickRess dF®m 1 to 50 mm, in

p@%ﬁﬁ% ﬂ{%oo'%qﬁ‘g%bsfﬁ?}gg%’# @H%Qlﬁ'iqg {/\?362004/ 113436

PCT/ EP2004/ 051098 -26 lysts is particularly

o o PR ic, aEraaing HRE T ANRRUR 4oF o GBERPaSALbUn bsod for the
| prepiretioasfeandussipaped artitiey. Bxampheareed pol yol efins it

may, for exanple, be advantageous to apply conponents

(b) and (c), with or without other additives, by

siph)adyoatigg détieess ynarihe tipplicpiidngirporttogutse paoye dplastictitrhSerfeiy decks, piers,
C I i Wi vari ety of forms, for

%};ﬁ%ﬁg&% og%gfj%ﬁ&fhwr?m F%P%’g t apes, nDuI di ng
conpositions, as pr ofiles or as binders for coating

e Y. P cpa S | ve
giaé)tl&%tgingtrlv eg‘?g@%a % in ggﬁjﬁf an Q\Iu%éé} d%sﬁs %fl? ery, rear and front
nimingsi mgpbdingsi pdtrtsaumielr rthé dwogdt batnstetfintrack limingd) interior linings, air bag

eégv[ai%c te'le\(:ﬁ'oﬁg q’hé’\d m?éJ ?cﬁs ﬂﬁ?qs]; ﬁirggtsf 32%8”% ﬁf%r 85&1%8al]‘d§,p h%adlamp glass,

[T qui ds or ranes
pngfunhesnt peneu a)ddmp: linings, upholstery, automotive lights, head lights, parking lights,

rear lights, stop lights, interior and exterior trims; door panels; gas tank; glazing front side;
rear windows; seat backing, exterior panels, wire insulation, profile extrusion for sealing,
cladding, pillar covers, chassis parts, exhaust systems, fuel filter / filler, fuel pumps, fuel
tank, body side mouldings, convertible tops, exterior mirrors, exterior trim, fasteners / fixings,
front end module, glass, hinges, lock systems, luggage / roof racks, pressed/stamped parts,
seals, side impact protection, sound deadener / insulator and sunroof.

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

warning triangles, medical cases, helmets, tires.



The preferred thick-layer polyol efin noul dings have a
| ayer thickness of froml to 50 mm in particular
wo e@an1348© 30 mm for exanple from2 to 10 nm PATEP2004/051098
conpositions according to the invention can be
advant ageously used for the preparation of various
shaped articles. Exanples are: 1-1) Floating devices,
mari ne applications, pontoons, buoys, plastic |unber
for decks, piers, boats, kayak¥- oars, and beach
rei nforcenents. 1-2) Autonotive applications, in
particul ar bunpers, dashboards, battery, rear and
front Iinings nol di ngs parts under the hood hat
‘5&&% nk l'inipngs, interior Ilnlng air

e fog o plang fRlWaYe Meios Gar (e motarki ?Dg%CI‘(Q"PngH["%%hmgs

panes for dashboards, headl anp gl ass, instrunent

P (Iﬂ exterior |inings,  uphol st er% aut onoti ve
|?§ eglceﬁ ap@qe@ppgcatlg@,mp@thqagm ets a,nggatelhtq:gh@g reentry shields.

stop“llghts |nter|or and exterior trins; door panels;

gI @éank 8 EF% front side; rear w ndovvs seat
b7 SYiPes Q% Aieniifctuse, aad design r winingsgAPlieations, gsousticl quietized systems,

esticetifiRes f nd gﬁewérg ng, cladding, pillar covers,
chassis parts, exhaust systens, fuel filter / fiIIer,
fuel punps, fuel tank, body side noul dings,

clomy appliabtes, cogs, areiXédetitys il goherad an@éle%fricléiecﬁr&hlmdewces (personal
faste er [ fixi nggzg front end nodul e, gl ass, hinges,

| e %Fs dgpione. PhaGoPrIRiEE, ktg'e"'ﬁﬁ"éﬁ@dlaéf"a video devices),
pieowies pots setdliste TYibd@, iaP paitel Be@ERCt | on, sound deadener

/ insul ator and sunroof. 1-3) Road traffic devi ces, in
particul ar sign postings, posts for road marking, car
de2)akmsketing $or otiverintaterials suichag ksl or@diesal cases,

hel nets, tires. WD 2004/113436 PCT/ EP2004/ 051098 -27

1-4) Devices for plane, railway, notor car (car,

ribs)dmmdee)‘orlthm blactrcmgp ihdurstry sih Ipagr&ulaﬂmﬁjlatﬁa\fbm@sf 6¢pecially computer

?Rl?g%re s 140? gfec gne(lefc&arltﬁlpc ,Sprlnt cf Eyar%%\ﬁr@ergatpa?ls for electronic

akﬁhﬂDEUEQN@1andnmEsmgmcanbmrngmmpmhscat|ons acoustic

qui eti zed systens, street refuges, and shelters.

I1-1) Appliances, cases and coverings in general and
dH-a)dtledit¢ appiiangesninpadieviacesshimgemaciiads, tubbigsitavens (microwave oven),
t one, printer, television-sets,
aoﬁédhle\gékg'%% "ﬁ%g gﬁé\ﬁo%gs) flower pots, satellite TV

bowl , and panel devices. 11-2) Jacketing for other

TR SeTonl @5 ALERIORL ibAgR 1 2 Dot ces o

i nsul ation for
pl ugs, especially conputer

II-6) Applications in wire and cable (semi-conductor, insulation and cable-jacketing).

II-7) Foils for condensers, refrigerators, heating devices, air conditioners, encapsulating of

electronics, semi-conductors, coffee machines, and vacuum cleaners.

l-1) Technical articles such as cogwheel (gear), slide fittings, spacers, screws, bolts,
handles, and knobs.

I1-2) Rotor blades, ventilators and windmill vanes, solar devices, swimming pools, swimming

pool covers, pool liners, pond liners, closets, wardrobes, dividing walls, slat walls, folding



pl ugs, cases for electric and el ectronic parts,

printed boards, and materials for electronic data
wa@t@rnaga3cuch as chips, check cards or credit PEF/@EB2004/051098

11-4) Electric appliances, in particular washing

machi nes, tunblers, ovens (mcrowave oven),

di sh-washers, m xers, and irons. 11-5) Covers for

lights (e.qg. street-llghts | anp- shades) . 11-6)

Applications in wre and cabl e28 seni - conduct or,

i nsul ation and cabl e jacketing). 11-7) Foils for

condensers, refrigerators, heating devices, air

GANE] rbbfgnamterse(acgamai EHuitte ), dfitinge) cphe&idhe Setween pipes, sleeves, and

sem - cog% ctors, coffee machines, and vacuum cl eaners.

ISPNVeYPT §&hni cal articles such as cogwheel (gear),

slide fittings, spacers, screws, bolts, handles and

SRy e G4 O AP o s

covers, pool liners, pond liners, closets, wardrobes,

gtﬁl g&%@@gﬁ(ﬁ@i&iﬁgg aé% pffrso I(%I(bng V@Hﬁ%%téé%%? gfemlmne hygiene

raplidiey, sedwsricarains, bfushes, mgss, tas) meblld tohests Hedthbarshes, @ad bed pans.
sl eeves, and conveyor belts. 111-3) Sanitary

articles, in particular shower cubicles, |avatory

SB8) S’,ipee deresslinkad dr siot) Her. watdd, vfe)std—bvgiiee anhd cherhicalsepipes for wire and

P ol A, 0 S i, GFRR! 50 s araace 1

netdras. tubs rmbl le toilets, tooth brushes, and bed

pans. 111-5) Pipes (cross-l i nked or not) for water,

wast e water and chemicals, pipes for wire and cable

pH-6) Bodfilesof apy geomnetry(windsw pends) andisidiegage, guttering,

down pi pes, and drai nage sy- stens. 111-6) Profiles of

any geonetry (w ndow panes) and siding. 111-7) d ass

diHF3 Gilasatselsstittjtes, pepariicilar axtresedmiaies] giaiziag éyr, bugdiags (mpnolithic, twin or

frﬂﬁltl\péﬂ Ilré?&ﬁ &H&QQ ){tl{ﬂlﬂ%d 5‘1&%{( rndowrl]rhiofd@‘%k%ﬂte?tgral glazing, train,

alrcr a
atrarhp@rtﬁtmu,mhlt@w aicleg, artdrgeemhousq ansportation,
sanitary articles, and greenhouse. [11-8) Plates

(wall's, cutting boar d), extrusion-coating
(lﬂmmg%a(whlla: cpltipe board)eextapsmkcoah@g {phplegrapbigtrapey) tetrapack and pipe

Sédaﬂﬁggl %\fg)@dwédif’ﬁfbsﬁtwee laQﬂlcaiﬁFn Er, IV\MHE’%Bm d‘égt‘eég O\I}I%{Isl s/uerfaces furniture,

S , sur aces, urn| ure,
fdﬁcpratw oy ﬂqsnove\rann@s(thermranﬂ@deaﬁbamﬂd@@\ondr flooring, duck boards, and
apgl i cations), flooring, duck boards, and

[11-9) Intake and outlet manifolds.

lI-10) Cement-, concrete-, composite-applications and covers, siding and cladding, hand

rails, banisters, kitchen 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 clothes), nets, ropes, cables, strings, cords, threads,



tiles. 111-9) Intake and outlet manifolds. 111-10)

Cenent-, concrete-, conposite-applications and covers,
war@ung4adnd cl addi ng, hand rails, banisters, RCT/EP®N4/051098

wor k tops, roofing, roofing sheets, tiles, and

tarpaulins. 1V-1) Plates (walls and cutting board),

trays, artificial grass, astroturf, artificial

covering for stadiumrings (athletics), artificial

floor for stadiumrings (athleebes), and tapes. |V-2)

Woven fabrics continuous and staple, fibers (carpets I

hygienic articles / geotextiles /[ nmonofil anents;

fééfét?  Soat-YEIRE Sei th Hﬁeaﬁ's )béotgreﬂlb%éil boots, intimate apparel,

appl 1 cations ers |cat| ons such a$ gown
/g%menfécswmwe@r,cﬁpnéglyear,n@mare as)ﬂ@samb Awnehade); tneranjutes, paraglides,

Ci1&!Spallobh %m@l gﬁ?@&ﬁ st et Girbell/ 5!??6&4/ &ﬁé—@é‘% anc?@ags

safety seat - b underwear, gloves
rubber boots, |nt| mat e apparel garmants S m/vear

SlpoJ)tl\ﬁél\'ﬁ%neéJ Wu%lhbﬁsco(@l%r éh%ogealsS FR B %nné?@rcﬁﬁrtfﬂét $§nds dumps,
paraglides, 'sails l'oon-si |l k", canping articles

t‘%ﬁﬂ'lss!OOfﬁ‘Qr%’ﬁQa"%ﬁe%%ﬁb'ab%ﬁ §wmrgl§9 Paele QyEgias (§hades) / sun-shields,

g{%n%noﬁléhs W{raﬂlbé&i‘ fdbﬁvﬁé&lr@n%oe R pir O(ﬂeklﬁféf and solid), medical
tunn unps, ponds, l's roo

mwmﬂex@&)ﬁeﬁwm@ag%ﬂm bl S6To and AR irAS'S, carpets, centre

(cohasle sdashbsedl-coBRS, %or AEHeBE SonBRIAGILRS do¥etimd B&Rliners, interior
f ood pack| ng and wrapping (flexible and soli

rhighfingh integg RSN gArCP Sheftprear kiggage ayver, aﬁe@tﬁagleﬁgm gelymn, steering

behdes iedilddt arfink @@, rests, carpets, centre console,
dashboard, cockpits, door, overhead consol e nodul e,

door trim headliners, interior lighting, interior

WY FIhS (pddRaGiR], RIAQ), flam'hﬁiiﬁg, |dggE AR GAY RorticHIRAS Sgreenhouse mulch,
steerln col umm, steer.in wheel , textiles

tppl?ﬁ gp} | bRe &ﬁ%‘bk%'i“ 'g @aﬂlﬁ wpsaifen Bags; w@llpapgr stretclfn film, raffia,

agshimatibiifilen, aawbrie@réndcmhﬁmas greenhouse, nul ch,
tunnel, silage), bal e W ap, sw mm ng pools, waste
bags, wal |l paper, stretch film raffia, desalination
fWiHyFobabacdnigemd waashimpesiblering solid) Botidspod packi ng
and wapping (flexible and solid), bottles. VI-2)

St orage systens such as boxes (crates), |uggage,

C\HGQE)tStodagelss%tenind sheixes boped (cedtss), lugbades ebest] hausiehold boxes, pallets,
can(iﬁ VI -3) Cartridges,

sii"reﬁ'ﬁa E?T@&'%W%OX%%BP? Elal “containers for any

t ranspo_rt ation, waste baskets and waste bi ns, waste
%%ﬁé?%@ﬁa?%ds%ﬁge%, rr}1se1d|ctaJ ap;lJIchtleorng cc\)/\r'ﬂgr?erx for any fransportation, waste
baskets and waste bins, waste bags, bins, dust bins, bin liners, wheely bins, container in
general, tanks for water / used water / chemistry / gas / oil / gasoline / diesel; tank liners,
boxes, crates, battery cases, troughs, medical devices such as piston, ophthalmic
applications, diagnostic devices, and packing for pharmaceuticals blister.

VII-1) Extrusion coating (photo paper, tetrapack, pipe coating), household articles of any
kind (e.g. appliances, thermos bottle / clothes hanger), fastening systems such as plugs,

wire and cable clamps, zippers, closures, locks, 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.



general, tanks for water / used water / chemstry /
gas / oil / gasoline / diesel; tank liners, boxes,
wee@tasi4dbattery cases, troughs, nedical devi CEGT/ERN4/051098
as piston, ophthalmc applications, diagnostic
devi ces, and packing for pharnmaceuticals blister.
VI1-1) Extrusion coating (photo paper, tetrapack, pipe
coating), household articles of any kind (e.qg.
appl i ances, thernos bottle / c¢l3thes hanger),
fasteni ng systens such as plugs, wre and cable
cl anps, zippers, closures, |ocks, and snap-closures.
VII-2) Support devices, articles for the leisure tine

such as sports and fitness devices, gymastics mats,
sw 3hbingure;imopprrals foamesl arigles; (cushigns, gippact absaraers); foams, sponges,

Sish a6Me (rﬁatg ahféhruhé e}
F} Eh a6 Ss bg irs, déa‘(rzugﬂgéat%éﬁl@é"’c&db%s t%y%oﬁwfm% kits (boards

(‘f'ﬂFFESZ@Guﬁ)dﬁi)G@Bses é'@e%ﬂqndﬂayp@hwleﬁur e in general,

foamed articles (cushions, inpact absorbers), foarrs
dish clothes, mats, garden chairs, stadium

S@%ﬂgMatﬁﬁﬂF& OPE%E'PFE@ag'ﬂ%V@atacﬁﬁ?rP@? ng kits (boards /

figures / balls), playhouses, slides, and play

vehicles. VII-4) Materials for optlcal and magnetic
d\zlﬂ'é 'f‘%?%@’ére (egfing. gynkiag: cPRiHNOnBPENGeat i ng, dri nki ng,

cooki ng, stori ng) VII-6) Boxes for CD s, cassettes

aﬂg V'b ta&g DVD el ectronic articles, office

SYI5B Bes gor L3y eqeseitps @4 Mdep FRRS: DYRcsledkpampstcksofice supplies of
i vy ﬁadisball%w&@e@h@l‘ampﬁ antiﬁﬁl@b§ds rAdlisk] S%elds, %Mks) bottles of any
vol une kﬂ%@% (ddgli deter ents, cosnet

VAR S5t ks 1 RERTS? fgliglog Pegimes) and adhesive tapes.
Foot wear (shoes / shoe-soles), insoles, spats,

VU2 e Hhete  rPerpiest inolea: pest @aa?swxq‘%ist§$vé#rplo@dhesuves food
blaixe €hyit, vogethbles, medt] fish)) a)nthqtleipabér (dvereiy bof@es,ddubKes, artificial
Db Sy B BbtosDr 5l e OB, 435, e iy
ptebly‘rm:gies(t al c, chalk, china cl ay (kaolin),

wol | astonite, pignents, carbon black, Ti02, mca,

nanoconposites, dolomte, silicates, glass, asbestos).
TViis8) Davites bhﬁlfedepdjyrderae(taic cdhalkhehlpa eteyn(kadlimy.ewblizztonite, pigments,

Lo RSB, POSRRPA F gr o

contai ning a conposition as described above. A

f h %g ﬁ) sen vention
afﬂnu%l %guorlfﬁgf ) %{Hgﬂ%rg r?Ef ;cﬁe ere?en?mvglﬁ]t}on &S0 s'i1ape ar% cle, in particular
a film, pipe, profile, bottle, tank or contalner fiber containing a composition as described

above.

A further embodiment of the present invention relates to a molded article containing a com-
position as described above. The molding is in particular effected by injection, blow, com-
pression, roto-molding or slush-molding or extrusion.

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)
a filler, and c) as dispersing agent a polymer which is based on a long chain alkyl meth(acry-
late).



posi tion as described above. The nolding is in
particul ar effected by injection, blow com pression,

WO oaeAm3Bei ng or sl ush-nol ding or extrusion. TPEI/EP2004/051098
present invention also relates to a process for the
preparation of a synthetic polynmer nanoconposite
materi al which conprises nelt mxing a mxture of a) a
synthetic polynmer, b) a filler, and c) as dispersing
agent a polyner which is based3dn a | ong chai n al kyl
nmeth(acry- late). WD 2004/113436 PCT/ EP2004/ 051098
-31 The nelt m xing can be carried out in any heatable

CPRY AHell ShixiRgl bR BRLatiddoR |§ta'n{l hehtabik Hontafner 53 h?péd‘ h a stirrer, for
cl osed apparatus such as a kneader, m xer or stirre

vesEe inprdosed cppygiugsuemas &neqder, anixas|oy siverd yasgeloThe incorporation
| 8 pRéTeRiyTdafRid RF irl &h exthidRREEh a kieabisr. T RhRAteAA wrl1 ether processing

whet her processing takes place in an inert atnosphe
ofakespl ?‘Fﬁem@f'élzeéﬁﬂ@owh%wge the pragensa af exveRn.of

conponents (a), (b) and (c) can be carried out in al |
customary m xi ng ma- chines in which the polyner is

16 aYAtoRPf crmRaNants (7)1 (e andy(p) cay be cargq tOHblnea"rﬂ@Fﬁ"W@s mixing ma-

agtneskii WMthttAe bHIPSEr %Khélleﬁ%n'dﬂn&&?wﬂ‘ the addfVed'SRiitable machines are
predom nantI%/ m xers, kneaders and extruders. The

plfr@(‘f"@stg thase skilgadp 19 37t dBeY precPrenminantly mixsrs. kpargerpynd extruders.

|ntrodu0|ng the additive during pro- cessing.
ferred processing machines ar

icul arl e g
PORS 8 {rRE D a6 Qb i AP BLOPBEY RoRRIg the additve during pro-

C«:’e"sehgt Pagcllavynprefanew Jﬁ&éésﬁiﬁ@ﬁﬁachﬁlb@@é %rnbheg%w extruders, contraro-
extruders or co- kneaders. is al so

ruders
S5l B 2orplaytd v oisRs P s RieS SNGEY PSSR NG cikauders or co-
| leatierenie isgaiso pic%&bl‘@tvbalsecﬁﬂdiﬁé@élhg’fﬁﬁbhlhés lnGBd dith A€ 1KdB0one gas re-
drgg\éaP cgrgggrh’:lﬁ%ﬁ ’toe\gigllf#)g E(lagufuﬁﬁ( der s g@ %UI Qﬁea e>(?‘crrusde"rj'lsr aend kneaders are
Kalesstilsddo fdr @exampls,j inHandiedch der Kimsisteffag@asion, Bl t R Giufdiagen, Editors F.

B e KTARE0 . o oo o6y, oy v RinCidnagames and vol. 2

1I9>8fix,sloh§d3ﬂdzg’én4m&1m9 BAa46Ft320arFplt exarhple, thersuréew length is 1 - 60
I anet

bl 5 - 4 :

980 Bk S5 R Sl T e o sorow
pprefeeabhyb § tal60G wtddOs pot mﬁnuﬁnérpm)a rfomxautpm 25 meO rprdS The maximum
RS R acpepient e, S Bu BT e 8l BEANbhed S g prving force.
aTi'uB prheesd rof therpgedent ingentiomtvan |a|so (bemrrmzﬁ duhet :preesleaiWer than maximum

tﬂ%%ﬂh%tﬁ n%%rﬁrﬁﬂ? 0chéJ e f}c/e?ss ét?ei/ Ittlﬂ ec{ ho‘g gl\égll,gwgg eyvglghlng machines
nastivéringetpsage e‘nplurdsyl Ih@ phmahghofrr@mpaodmta es adtield theee nan be premixed
dﬁé@g@d E\EHHUE@ If a plurality of conponents are

added, 't an

be prem xed

Also of interest is a process for the preparation of a synthetic polymer nanocomposite mate-
rial, wherein the melt mixing of the components (synthetic polymer, filler and dispersing
agent prepared by controlled free radical polymerization) occurs between 120 and 290°C,
preferably between 140 and 250°C, for example between 170 and 230°C.

The present invention also relates to synthetic polymer nanocomposites obtained by the
above mentioned process.



or added individually. Also of interest is a process

for the preparation of a synthetic pol yner
woamauIposi te mate- rial, wherein the nmelt m RCTEPD4/051098

t he conponents (synthetic polyner, filler and

di spersing agent prepared by controlled free radica

pol ynmeri zati on) occurs between 120 and 290C,

preferably between 140 and 250C, for exanpl e between

170 and 230C. The present inver@i-on also relates to

synt heti c pol ymer nanoconposites obtained by the

above nentioned process. WO 2004/ 113436

PfHé /
S RO G 0 e v

pPERREEOR} ofra YR et"bP‘@]b‘H?’diﬁ"@FP"Bf’?osée %’ﬁb@'ﬁéhﬁ)ﬁﬂw those described
nmg@m@gg,ﬁ@q material are the sane as those descri bed

for the conposition. A preferred enbodi nent of the

present invention is also the use of a polyner based

felr&d 8m6b@mBniBdiiié pF&’éht( iAGENibA i€ AIsd ‘ihe' ﬁgeeéi(@bélyﬁer based on a
foliate a filler di sperse the

GH@ k83D @llkylonsthiaeryipiert k“t?réa'ﬁt?r%ﬂdae"fp&ﬁ@c%ﬂi?b@n@ gisperse the filer in a

ngynérdtia polyrhBematif teforR @ ridnessmisiamageat . filler and
synthetic polynmer, and optionally further additives,

for this use are the sane as those descri bed for the
C D prefeiried Ris pekstgf dglehi) Yilldt Gin@ 6 §MREIRSpdlyrhd# SAPE Rioh&AF further additives,

V\@ ntion fyrther. Prts or rcenta es relate to
B Use R e siecas o doRPiiRaOI R BHDPIEOE) | <
perfornmed on a Waters Associates |iquid chro-
AT BlGRg eSO arle e bnyefindutir RS < GHSPT By Rte o weight.
t hree PLgeI 5t mxed C colums and one PLgeI 3 mxed

¢col unm I r_Lab ories). tra
(PPt PRpdoroshva Brapty 5P L, feithimaet o Geleds Ap5iates tiauia ohvo-
Tllnetognipb raqmpaedawn:lahli‘fblreatiadeWndd‘ineﬂétr 4 ﬂﬁb}?ﬂius peo fint ¥ 7.56 mm co-
po}"é rrgsn%s jﬂgeés P Qlé%rgolﬁlgﬁgggga%l egs(gl 3 umxxg;d:> ICE:cqumn (Po-
elgmewmmtsruesﬁmhﬁjrdmraﬂr(ﬂ@maé opM, OQﬁL/fMH))Q hged a3 at 2212 °C.
C ol ¥Iﬂ?nrg§’ ﬁ% ecaﬁl?r‘é% O\HI paﬁéﬁsécgggpg %)ﬂo ylstzy?etne standards (Polymer
alczrbplrawme)s) et GHC medlduylar vielyhed 4y lgives aY ballystyené BEl al6fs.
DMAEA). A solution of 300 g (924.4 mmol) of octadecyl

acrylate, 33.3 g (232.8 mmol) of 2-(N, N-di -
Example 1: Preparation of acrylic random copolymers by conventional radical polymerization

(Conv).

a) Preparation of poly({octadecyl acrylate)-co-(dimethylaminoethyl acrylate)) (PODA-co-
DMAEA).

A solution of 300 g (924.4 mmol) of octadecyl acrylate, 33.3 g (232.8 mmol) of 2-(N,N-di-
methylamino)ethyl acrylate and 10.95 g (66.7 mmol) of AIBN (azaisobutyronitrile) in 400 ml
of dry toluene is degassed by purging argon for 3 hours. Polymerization is carried out at
60°C with stirring under argon for 67.5 hours. The reaction solution is precipitated into vigo-
rously stirred acetone (2.5 L). The polymer is collected by filtration and vacuum-dried for two
days (light yellow solid; 'H NMR: conversion 100%; GPC: M, 22990, M./M, 3.7).

b) Preparation of poly((octadecyl acrylate)-co-(maleic anhydride)) (PODA-co-MAH).



met hyl am no) et hyl acrylate and 10.95 g (66.7 mmol) of
Al BN (azai sobutyronitrile) in 400 mM of dry tol uene

w0 goodagseced by purgi ng argon for 3 hours. PCT/EP2004/051098
Pol ynmeri zation is carried out at 60C with stirring
under argon for 67.5 hours. The reaction solution is
precipitated into vigo- rously stirred acetone (2.5
L). The polymer is collected by filtration and
vacuumdried for two days (li-@8t- yellow solid; 1H
NMR: conversion 100% GPC. Mh 22990, MWM 3.7). b)
Preparation of poly((octadecyl acrylate)-co-(naleic
anhydride)) (PODA-co-MAH). WD 2004/113436
PCT/ EP2004/ 051098 -33 A sol ution (q%)ﬁ of stear
atriplugpr (Rlahateand @opyipte (035430009, 0944 raely f%ﬁ\?i?&ﬂhﬂélde (MAH, 45 g,
(bl mcﬁ)Barqi AIBRL. 46 gmiebs ﬁﬂ%lﬁh@’b(rﬂ_ df d]? THE Ethafeblhtudm(B) of stearyl

E and a sol utian
aﬁ?fy'glét(iﬂ( g_,géeiqgmolé apgARN §1-3& Bﬁaﬁgmn()li rg@godnL gf gng THF are degassed
iy lg)).urg'irf?g @l@pa@en Of:orﬂtﬁlh’edTWﬁh %@uﬂ?@cﬁ@tﬁﬂ A k?é’h@été@'aﬂg stlged at 70°C

ar gon, nmbi ned vacuum Solution A1ls
aHeries targqnefer %ﬂ*oqr@dheuf]wtloarl?fg BrirangfermedHe gelation Aéofy cannula. After the

S 8didifidnOtheBnikird is M8 fcBrdn@Gtitred SOidd @ﬂwp@réﬁ%e GGk time of 24 hours.
After the addition, the mxture is heated and s |rreé)

afh %aﬂm%feﬁ?b@%ﬁﬂr@mwtﬁte%mtommn? (6rk) 7 tha resliary. DOlyTWFé is collected

DQ} YiftiorS @hd! lakied i & \FHC@Gﬂnpcb\ieﬂtfﬁld tW@HstaQﬁlhﬁmgoI{@ 'HNMR: conversion
he result rls}I/mar is col|ected b@’]‘: iftration

aﬂ%3%’rfP%QD4"ﬁ“%1%/eLRI ANEFPE IV 4209, Malids 1 ite solid;
IHNMR: conversion 96.3% for ODA and 100% f or MAH;
Preparati on of

GPC. Mh 4200, Mh 1.49),

pa(%r eie%e@oqge9'Wéfé?f§ﬁ°¥'t8&)ﬂ'%Z-C% NYInpyisslideeg)) (REA-Fo-NVP).
(P(DA-co NVP). A solution (A) of stearyl acrylate

EDABm bﬁ%ﬁg@aﬁipﬁw@%{oﬂﬁo% Qé%é rmodi)bﬁlqu%y.yonpﬁne (NVP, 4.28g,
do xmfo aB eed (MBR (78 & M. & sl )Uihidep to(l@neqﬁoo #iLgaind la solution (B) of
acr%’y L e |{4§ z?soqu (}ﬁ%%ﬁpl?%?/lawl\gy\é'oﬁ%ﬁ B35 ol 4)?; Tﬂmérapd AIBN (16.04

t g)l 97e8%emno) th diy olasree @O0 sy @k MagasssdbysLIrging b\ntnrawm, combined with
conbi ne ion Ais first heate

nd
cvabn Saltherme o8 B bPetefi g s 2 B wider gnanfor 20 minutes, then
ablquUt@t(?ﬂ( 183, 328l ahlifrefainABflofl $IRioAPgle 4tided @K@yhl"?@ at 40 minute

e, R b e for e 0

t eiesalhy ©td pblyiﬁwr :idﬁelﬁ tirhe is A55MeLRS Thd Pelyieit lution is precipitated into
.S 4.5 r. soluytion

|
et B oo babinee rectytsd B aRRIRD Frekdiiecin g vacuum oven
pok jhies days. @itk @olide dH INMR dohvésib® 9O%ITer ODAMAI1T00% for NVP: GPGC: M,

\% u n..for three days. (white solid; 1H NWR
TOIRET4006 F or DA and 100% for NVP: GPG M

9300, MW Mnh 1.47).

d) Preparation of poly({octadecyl methacrylate)-co-(N-vinylpyrrolidone)) (PODMA-co-NVP).

A solution of 404 g (1190 mmol) of octadecyl methacrylate, 33.2 g (298 mmol) of N-vinyl
pyrrolidone, 7.9g (87.4 mmol) of 1-butanethiol and 1.44 g (8.74 mmol) of AIBN
(azaisobutyronitrile) in 1000 ml of dry toluene is degassed by purging with argon for 3 hours.
Polymerization is carried out at 60°C with stirring under argon for 63.0 hours. The resultant

solution is precipitated into vigorously stirred acetone (5.0 L). The polymer is collected by



d) Preparation of poly((octadecyl
nmet hacryl ate) -co- (N-vi nyl pyrrol i done)) (PCDVA-co-NVP).

wo@eliuBOn of 404 g (1190 nmmol ) of octadecyl PCT/EP2004/051098

nmet hacrylate, 33.2 g (298 mol ) of N-vinyl
pyrrolidone, 7.99 (87.4 mmol) of 1-butanethiol and
1.44 g (8.74 mol ) of AIBN (azaisobutyronitrile) in
1000 M of dry toluene is degassed by purging with
argon for 3 hours. Polynerizatden is carried out at
60C with stirring under argon for 63.0 hours. The
resultant solution is precipitated into vigorously
Stiltratich i | Y-
OO L1 DSy e bn dua S e B, 100, STAERIOR100 for cDVA
vaRd e EriNVE: B5C: MuS0RWMWMnAABE sol i d, ' H NVR:
conver si on 100%for CDMA and 48% for NVP, GPC. M

6000, M N M e) Preparation of poI@@Soct adecyl
a%)rRfﬁa@réyowpew(wﬁ%%wq%@tﬁh%@ yinypeyoidene)NDOPA-gg-NVP).
solution (A) of oct adecyl acrylate (ODA, 500 g, 1.54

1), . . N-vi n}/ g rrolidone é NVP, 42.8g, . 0.385 nol) and
Z‘RERl”E"EP @9 gt ogjadecylAonyate KON, 16¥ rael), N-wnyl eyeolidone (NVP, 42.8g,
(8.885iioh lénd\)AlENW(b @7959|3%ﬂn@|')1 in 108D nff ofAIPRIUché (Q)lutquiﬁ) 4nd a solution

et Al G575 Toa mimel] 5, 2o\ <o Gk foge axa GpsagoRby purging wit ar-

f §drs coMBinb @ ditRDEcuRin. 'SoRfioAA i$ HRENERES bnd SEHRIY $t01r10°@9nder argon for
n#nutes t hen, solution B is added by syringe in
a

0 Ut drens spiufien B i radded Ayssyringm Qb aligheta abﬁ nmaute intervals.
COMHBh ﬂ'teeadditi&ﬁ |§de?ﬁ;§lét€ ih% if@ked RBed %#E IsfilPek éltsa%ﬁff@mperature fora

ture further 14 ours. e total
pfg‘nB?Fe ¢ i‘QF‘isoﬂ- e tate! ipelvmerizatiop jiree iera Spbpyfsrefhe polymer solution is
Sgretibitadéd info aé&t@tﬁ‘d BLY ahadhd Rdsait@f PoRRRr (ShileréNdnd Bﬁed in a vacuum
resul t Is filtered and dried in a vacuu
% pioPreck i e Soldhyi RVTE spmversion TR forent OL3A sl NVP; GPC:
1a0%4door Mbet,5.02DA and NVP; GPC. M 24900, M ,y/ M

5.07). Table 1: Pol yners prepared b conventi onal
radi cal polynerization Polyner') Prepared bye? DP(1

) 3) T . A- co- MAH. Conv 4. 0

1. o8 1 S FRicalpolymerization o

74 DO( 6100)30131m2r1) C BNV |/2)2.[0 ( R,QQ)OO) Mo /M, 2

3 ,1@) LP(\J'D\A:FMA £ B Rz 24'9'),’ 4- 01;'8_. %I(%B dO)

1 - - RA h_ NMA A 610 olcas -

3 H), PODARRIECHER erk SRV TR L Fo O Tepivhon) | 12
"c)  PODA-<Co-DMAEA Conv 40 0 (23000) 3.7
1d) PODA-co-BA-co-DMAEA Conv 2.0/6.0 2.0 (8800) 10.8
1e) PODA-co-BA-co-MAH Conv 2.0/6.0 2.0 (4550) 3.1
1f) PODA-co-DEGEEA Conv 4.0 1.0 insol. insol.
1g) PODA-co-PEGMEA Conv 4.0 1.0 (4300) 1.7
1h) PODA-co-MAH Conv 3.0 1.0 (5200) 232
1i) PODA-co-MAH Conv 50 1.0 (6100) 2.70
1)  PODA-co-MAH Convi 3.0 1.0 (4200) 1.49
1k) PODA-co-NVP Convb 4.0 1.0 NA NA
1) PODA-co-NVP Conv4 4.0 1.0 (24900) 5.07
1m) PODMA-co-NVP Conv3 4.0 1.0 (6000) 148
1n) PODA-Go-NVP Conv3 4.0 1.0 (49800) 3.84
10) PODMA-co-MAH Conv3 3.0 1.0 (5100) 155
1p) PODA-co-NVP Conv2 4.0 1.0 (9300) 1.47
1q) PODA-co-GA Conv 4.0 1.0 (48300) 5.08
1r)  PODMA-co-NVP Conv3 4.0 1.0 (18700) 1.73

1) Abbreviations:
PODA-co-MAH is poly(octadecyl acrylate)-co-(maleic anhydride),



1 PODA- co- PEGVEA Conv 4.0 1.0 (4300) 1.7 1 h)

PODA- co- MAH Conv 3.0 1.0 (5200) 2.32 1 i PODA-co- MAH
W@/153486 1. 0 (6100) 2.70 1 PODA- co- MAH Conv| PGT/@P10040051098

(4200) 1.49 1 k PODA-co-NVP Conv5 4.0 1.0 NA NA 11

PCDA- co- NVP Conv4 4.0 1.0 (24900) 5.07 1 m

PODMA- co- NVP Conv3 4.0 1.0 (6000) 1.48 1 n

PODA- co- N\VP Conv3 4.0 1.0 (49800) 3.84 1o

PCDVA- co- MAH Conv3 3.0 1.0 (5%@6) 1.55 1 PODA-co- NVP

Conv2 4.0 1.0 (9300) 1.47 1 PODA-co-GA Conv 4.0 1.0

(48300) 5.08 1 r PODMA-co-NVP Conv3 4.0 1.0 (18700)
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ccrfodher el BV IR Y 153 G o) co- el
acrafngdmie),co- (butyl acryl ate) - co- (mal ei ¢ anhydride),
P(DA-co "GEFA i s Q,Di?é’ ct adec
orBR R e EREEA & eRyIdHHAsopn seatasoRyotyioes shieslpthl elher acryiate),
POFoBAR-cHMYP i§ Woléfaaééﬁg tte)-co-(N-vinyl rrolldonelz\)'v
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Met hod of synthesis:

2) Method of synthesis:

Conv Conventional radical polymerization with AIBN initiator as disclosed for
example in Example 1a.

Conv1 Conventional radical polymerization with AIBN initiator and portionwise
addition of monomers as disclosed for example in Example 1b.

Conv2 Conventional radical polymerization with AIBN initiator and portionwise
addition of monomers as disclosed for example in Example 1c.

Conv3 Conventional radical polymerization with AIBN initiator and butanethiol
transfer agent as disclosed for example in Example 1d.

Conv4 Conventional radical polymerization with AIBN initiator as disclosed for
example in Example 1e.

Convb Conventional radical polymerization with AIBN initiator as disclosed for

example in Example 1a but with a reaction temperature of 70°C.

3) DP1 and DP2 indicate the overall composition and represent average ratio of the

comonomers in the polymer chain.

4) Molecular weight obtained from 'H NMR integration, the values in parentheses are from
GPC.

5) Polydispersity of polymer obtained from GPC.



Conv Conventional radical polynerization with Al BN

initiator as disclosed for exanple in Exanple la.
w@owna13aecvent i onal radi cal pol ymerizati on w t PCEEBN04/051098

initiator and portionwi se addition of nonomers as

di scl osed for exanple in Exanple 1 b. Conv2

Conventi onal radical polynerization with AlBN

initiator and portionwi se addition of nononers as

di scl osed for exanple in Exanpl3-1 c. Conv3

Conventional radical polynerization with Al BN

initiator and butanethiol transfer agent as disclosed

for exanple in Exarrpl e I d. Conv4 Conventional radi cal

pal ri,zation initiator as disclosed fo
ClRREe 2 BB of AR/ Pl SOROUMAR M TAT SBRNTBArization (RAFT)

polymerlzatlon with AIBN initiator as disclosed for

oPepBiatons i i ok b acHint) el delizEuRSPAY schyate) PODA-co-DMAEA.

conposition and represent average rati o of the

comononer.s.i.n th ol r chai n. Mol ecul ar wei
o R AR 20hh B8 ey S OEiaRerDY B5Sene2,) @AM oF 2-(N N-dimethy-
pamizb)etes asrylatee 12.0 4. Entmol Pof bagh ¥ hémétﬁylttﬁtme&arbonate and 729 mg

| ymer 0 C. 2004/ 113436
RbTRieR 8 RlERG6 00 "%(EPE%%‘PBG i5, degR3Ro4 DY tAUEIiNG,Argon for 3 hours.
aBonhemaﬁérﬂisloatrieG @t @tCGOOd.‘.WEﬁrsﬁmhy uﬁ"dﬁ-ﬁrﬁh' IR hARS. TRB reaction

(% ration o (oct adecy
ai‘ql% {5 P E?c?p @a‘eﬁé@tﬂwggmumg "ﬁ?ﬁ acgigng) (3{5@) The polymer is collected by
PiiRdtion enBVATUm-drie St tol ds ell&/@@olﬂir (@N@lmﬁ\)eréﬂin 95.1%; GPC: M,

0 dec rylate, 22.1 g (154 nmol)
g%% ﬁ-’M r@ﬁhyl am no) et hyl acryl at e, 12. 0 g (44.4

mol ) of butyl 1-phenylethyl trithiocarbonate and 729
mg (4.44 mol) of AIBN in 300 nL of dry toluene is
degassed by purging argon for 3 hours. Polynerization
is carried out at 60C with stirring under argon for 24
hours. The reaction solution was precipitated into
vigorously stirred acetone (2.5 L). The polyner is
collected by filtration and vacuumdried for two days
(yellow solid; "H NVR conversion 95.1 % GPC. Mn
5590, M,/M 1.1). WD 2004/113436 PCT/ EP2004/ 051098




-37 Table 2: Copolynmers prepared by RAFT of nerization
Polynmer') Prepared bye) DP(1 )3) DP(2)3) M4) M N M5)
WQ200PODA3€ 0- DMAEA RAFT 30.0 7.0 11000(13700) 1rQI/EPR1®04/051098

PODA- co- PEGVEA RAFT 26.1 6.6 11500 8800 1.2 2c
PODA- co- NVP RAFT 53.1 14.2 19250(16200) 1.23 2d
PODA- co- DVAEA RAFT 12.3 3.1 4700 5600 1.08 2e)
PODA- co- MAH RAFTS 4.4 13.6 15000 6300 1.29 2f)
PODA- co- MVA- co- MAH RAFTS 11. 0/-876 2.0 4300 5300 1.13
2 PODA- co- DEGEEA RAFT3 12.5 1.4 4700 5900 1.06 2h
PODA- co- DVAEA RAFTS 12.5 1.4 4600 5800 1.07 2i

PODA- co- DVAEA RAFTS 96. 7 10.8 33500 34900 1.14

PODA- co- MAH RAFTS 38.5 9.0 13800(10400) 1.28 2k)

PODAbI6 2 G#MdIviRAdrs 6re§9re3-b9 RAR308blyrtdRation2 7 21

PLDA-Co- RAFT3™45.p 2. 3 1540p BUUU [L._3Z 21 p p

PEDA. co. VEWTRAFT3 43. b PEPESA R0 )dDFélh)gollP.P@i’ 2n) M.” M/M,”
PI2a0 POUARFNAES, 69. 0] 21.RAFE890p 4000 |L. GD _ ZOM000(13700) | 12
POCIY) RODEMA-AREMER 54. B 1RAET203D0(26560D) 616 29 120)(8800) 1.2
P RODMR-NYAFT3 10.D 1.RAFT145D0)531. 2[L 1422 PODIA500H6REV. |  1.23
N\F2rs PODA-cp-BMAEAR000) | 1. RAFT2r ) | PORA- ch- - c - MPOR(5600) 1.08
RAE2ER RODAyco-MAH 0 ( 14b00RART 1 2544 pODA1%:6 - [AHR0BYEI0R) 1.29
2 RO %\GP_M"V‘A-CWM?@Q BOQRARTS g | Y. 0200} p\Zi-qui 04300(5300) 1.13
PB@QX%Q EGEEA or b ocRARES. | 7125 4700(5900) 1.06
2h) FODA-CoDMAEA ™~ JF ° "RAFTS Y [ 125 ,| ,Jf .\ | 4600(5800) 1.07
ap N B OMAEA T T Y T RREFPCT Y ga 9 e V45,57 33500(34900) | 1.14
PP Bo0AS , Y] 385 90 ],13800(10400) | 1.28
ag erb HIDHA- &Q\;‘AFPOl y( ELyT RAFTS | Yy COt go NE ll)?lo €1 ”’Fi'300(7200) 107
agray #HopA-coftAPA- CO- I RAPR Y(PCcugg@ecyl 23 15400(8000) 1.32
ag ram)Hopp-MEMN- Vi nyT pyr RAFTIAONE) ,43.6PTDA1 69 - A A90§8400) 1.41
pol2anf diAadday acryl al e) RaPFy ma| eise.0anhygt.0 d¢) 18900(4000) 1.62
PODA) RODME-GA MAH i S| poRYFTRCt afle &y 15.1 | 20300(15600) | 1.29
aprap) fHODA-codMAAret hy| t RAEYYy| af e)1080- | ndlei (14500) 1.21
2q) PODA-co-MAA RAFT3 5.0 1.0 (13900) 1.21
2r) PODA-co-MA-co-MAA RAFT3 9.0/1.0 1.0 (14900) 1.21
2s) PODA-co-MAH-co-AA RAFT3 9.0 1.0/1.0 (12800) 1.18

1) Abbreviations:
PODA-co-DMAEA is poly(octadecy! acrylate)-co-(2-dimethylaminoethyl acrylate),
PODA-co-PEGMEA is poly(octadecyl acrylate)-co-(poly(ethylene glycol) methyl ether
acrylate),
PODA-co-NVP is poly(octadecyl acrylate)-co-(N-vinylpyrrolidone),
PODA-co-MAH is poly{octadecy! acrylate)-co-(maleic anhydride),
PODA-co-MMA-co-MAH is poly(octadecyl acrylate)-co-(methyl methacrylate)-co-(maleic
anhydride),
PODA-co-DEGEEA is poly(octadecyl acrylate)-co-(diethylene glycol ethyl ether acrylate),
PODA-co-MEP is poly(octadecy! acrylate)-co-(methacrylolyoxyethyl phosphate),
PLA-co-MAH is poly(lauryl acrylate)-co-(maleic anhydride),
PODA-co-GMA is poly{octadecyl acrylate)-co-(glycidyl methacrylate),
PODA-co-MAA is poly(octadecy! acrylate)-co-(methacrylic acid),
acid),
PODA-co-PMA-co-MAA is poly(octadecyl acrylate)-co-(methyl acrylate)-co-(methacrylic
acid)
PODA-co-MAH-co-AA is poly(octadecyl acrylate)-co-poly{maleic anhydride)-co-(acrylic
acid)



anhydride), PODA-co-DEGEEA is poly(octadecyl

acryl ate)-co-(di ethyl ene glycol ethyl ether acrylate),
WEODALeR30EP i s pol y(oct adecyl PCT/EP2004/051098

acryl ate)-co- (net hacryl ol yoxyet hyl phosphat e),

PLA-co-MAH i s poly(lauryl acrylate)-co-(maleic

anhydri de), PODA-co-GVA is pol y(octadecyl

acryl ate)-co-(glycidyl nethacrylate), PODA-co-MAA is

pol y(oct adecyl acryl ate)-co-(r8Bhacrylic acid),

aci d), PODA-co- PVA-co- MAA i s pol y(oct adecyl

acrylate)-co-(nethyl acrylate)-co-(nethacrylic acid)

PCDA- co- MAH-co- AA i's pol y(oct adecyl

acrlél ate)-co-pol y(mal ei ¢ anhydride)-co-(acrylic acid)

efbad efsyndesisCT/ EP2004/ 051098 -38- 2) Met hod of

SYMAREI S: PBMEriEStion Withiré vk dife atditidh fFa)HRintatioh &hain transfer as dis-
addi tion fragrrent ation chain transfer as dis- ed

clo
for exanpl &oped o gxgsmrle i rREplRh{rawins %P@M"eﬁ)rmif (Block copolymer).
(bl AT 0 pr?i(lméh}atron Rt T&verabiy %ﬁrtr@ﬁﬁég?ﬁbrﬁéﬂoh chaln transfer as dis-

reversible addition fragnentation chain transf
di s cl osed®e8ed Ik sxAmRle Examplfst Butavith R-dogecy! SS‘BB'?%‘MS?W')

S- (1 - phenwitigbédrbonate 44 RAFPagéreonat e as RAFT agent. 3)
DP1 and DP2 indicate the overall conposition and

represent average ratio of the conononers in the

P8) DPEENEDR? thdichle thE besitl asmpydRitiah tan® RdprédeRtaverayB ratib of the
NMVR i nte ratlﬁ ghe v | ues in parentheses are from

GPCEOMPNOBETSYY YerengiR- pol yner obtai ned from GPC.
Exanpl e 3: Preparation of acrylic block copol yners by

SPOBP ok SbRlneR S 8 Eiatar N HeleeRpearethess are rom
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5) Polydispersity of polymer obtained from GPC.

Example 3: Preparation of acrylic block copolymers by nitroxide mediated polymerization
(NMP). The preparation of the compound of the formula NMP-1

(o)

CH, (NMP-1)

is disclosed in Example 1 of GB-A-2 361 235.



H3C IN CH CH3 (NWP-1) H3CI 3 OCH3 | is disclosed

in Exanple 1 of GB-A-2 361 235. WO 2004/ 113436
WOEIMEPR804/ 051098 -39 a ) Preparation of PCT/EP2004/051098

pol y(oct adecyl acrylate) (PODA). A m xture of 103.1 ¢

(317.7 mmol) of octadecyl acrylate and 5.55 g (15.4

mol ) of the com pound of the fornmula NVP-1

[ preparation disclosed in Exanple | of GB-A-2 361 235]

is de- gassed by three freeze-&%acuat e-t haw cycl es.

The m xture is heated in an oil bath with stir- ring

at 120C under argon for 48 hours. The polyner is

i ) Peelraibit BF Sl (Bbta@dcyl RAWIRBRPIEA). Preci pi tated into

et ?1ané§'i)>ld (800 ﬁpy(at 35yC), f?)ﬁ(tere%, washed wth
et hanol and dried at room tenperature in a vacuum
ox erixtinerof 483.1 Q337 7 \WhrhbIf ottd iyl abhWdte ah®5%8/g3H 52 mmol) of the com-
74. 6% 488;{(;(['3 GPC: I\z 6310 X/WM: 1.2). ng( ) m
pp%grog{ eJRrpyla B{MF&,—@ GRrepgyalign disclosed in Example 1'of GB-A-2 361 235] is de-
agdsped b thrbé Aekzed@lat(ate thbwNoy 3B THY hnBdire 8 K484 in an oil bath with stir-
acryl a{a%)o ( PODA- b- PDMAEA) . A sol ution of 15 g 3.14
niiRg gt O Gdindenaroan&nyA8 hawrs, | Theaolymardp dilded ¥k SPdNiref toluene and
t SreEyRTRY Mito SRANGHIELO mE at 45 <8), FEbd, Wished with ethanol i
Zg(ﬁ?sl\l- di met hyl rfllm'réno)rgt I’?y? ac)r’w%t e ﬁls_gcrj;/wt glt Sg%ean&dé'ed at room
nienPeratige i@ YRcikmoMes ok 48 dgurss@dnity ysofid;e &NMR:heonwversion 74.6%, M,
npddpodpcl e es e, amoul e is placed in an oil bath
at 120C for 42.5 hours. The polymer is precipitated
into vigourously stirred nethanol (400 mL). The solid
| ) Pidphi@kiSH of WK REdAH NacRRdbRN6L -;f*dlsgz- 0 NE@ By Brindidthyl acryl
a®va08umlovgn%§verni ght czm\;\%}]iéb?@ sol | ;q"H NrI\T}R: Y )ty acrylate)
cERRARIPEMAEA)29 Mh 5700; GPC: M 7200 Mw/ M 1.2).
Tabl e 3: PODA and bl ock copol yners prepare d by
ni troxi de medi ated pol ymerization Polyner') Prepared
Ay SPlubpt eh 1 9 b4 yamol\aEpolypviagasy! actystepiorsparggbageprding to Example
444) ind §0F (48.8 mnth) of PORAN R IMRO)%@\yﬁa%ggteGiﬁQ%Afolu%ﬁ% (25 mL) in a
PODA- b- PEG\ NVP 15.6 5.6 7960 - 301I)hP A- b- HEA NWP )
1yl ampagule 1 degassged by freeze-thaw method. The sealed ampoule is placed in an oil
bath at 120°C for 42.5 hours. The polymer is precipitated into vigourously stirred methanol
(400 mL). The solid is filtered, washed with methanol and dried at 35°C in a vacuum oven

overnight (white salid; "H NMR: conversion 41 2%, M, 5700; GPC: M, 7200 M,/M, 1.2).

Table 3: PODA and block copolymers prepared by nitroxide mediated polymerization

Polymer” Prepared by? | DP(1)® | DP(2)* M, Mu/Mo
3a) PODA NMP 12.3 4400(4800) 1.3
3b) PODA-b-PVP NMP 15.6 6.2 6100 -
3c) PODA-b-PEGMEA NMP 15.6 5.6 7960 :
3d) PODA-b-HEA NMP 19.5 8.3 7700 1.3
3e) PODA-b-DMAEA NMP 136 6.4 5700(7200) 1.2
3f) PODA-b-HEA NMP 195 83 7700 1.3
3g) PODA-b-AN NMP 17.1 21.0 7700 -
3h) PODA-b-VP NMP 15.6 6.2 6100 -
3i) PODA-b-DMA NMP 20.0 7.7 7600 -

1) Abbreviations:
PODA is poly(octadecyl acrylate),
PODA-b-VP is poly(octadecyl acrylate)-block-poly(N-vinylpyridine),



3e) PODA- b- DMAEA NWP 13.6 6.4 5700 7200 1.2 3f)

PODA- b- HEA NWP 19.5 8.3 7700 1.3 3g) PODA- b- AN NWP
wQa7Z003/12343@ 7700 - 3h) PODA-b-VP NWVP 15.6 6.2 6GRODEPB2J/051098

PODA- b- DVA NVP 20.0 7.7 7600 - 1) Abbreviations: PODA

i s poly(octadecyl acrylate), PODA-b-VP is

pol y(oct adecyl acryl ate)-bl ock-pol y(N-vinyl pyridi ne),

WO 2004/ 113436 PCT/ EP2004/ 051098 -40 PODA- b- PEGVEA

is poly(octadecyl acryl ate)-bld0k-poly(poly(ethylene

gl ycol) nethyl ether acrylate), PODA-b-HEA is

pol y(oct adecyl acryl ate)-bl ock-pol y(2-hydroxyet hyl

ac rpthigh-B)REGITERAS &IWC&I%C%’L&)CHSél@&ﬁﬂi{ély(ethylene glycol) methyl
acryl ate) - bl ock- poly(2-di met hyl am noet hyl acryl at e)y,

POSANYS AANI(9). pol y(oct adecyl _

ag {B@%ﬁ%;% égt %l%tyMédeaﬁ it ihidckSoly(F2hfefod)eiifachiate),

gc r%%@)l}m%@ s Ry (gqtadaqyidchtatelhierk Raligdimethylaminoethyl acrylate),
Vetpoia BEAN PdRESHtsdeciilierylate ) Hidck Doyl itiR), e d

pol yneri zati on ‘as di scl osed for exanple in anpl e 3.

3) VWA isRAxiasadesskachiaterbIeck-raly (N Nydimethwiaciyiagmids),

of polynerization of second bl ock. 5) Ml ecul ar wei ght

ohtained from'H NMR integration, the values in
Metherbefeynliediss r om GPC. 6) Pol ydi spersity of

pol Mfﬂ?lis rgi@&m'kmddiét:ée rﬁb@%@gzﬁzsRaAgg_ H%cléised;bfeeﬁnﬂitlé ﬂrExQ]fnple 3.
rylic 0 copol yners . a reparation o

S’&%&%‘% %HcPé’gﬁVTe”égWI“rﬁjﬁré"} b'?é@A). A sol ution of 200 g

(n@llﬁegmb d)fl)pdgméiiﬁétﬂﬁlﬁﬁiﬁéco’hﬁlrb)dcﬂ:te,h. 12. Obg (:14- 4 gﬁglzga

0 - bu ' - phe- et rithi ocarbonate_ an

ré ’\?9!‘? FFRIIN gEtP'"ﬁHé'RF’i @'%% infpargony R vapies ihrarpuiheges are from

gassee. by purging Argon for 3 hours. Polynerization is

cartied out a 0 Cfor 20 ho with stirring under

a‘ﬁgf d%’?’d(SPPN\PhP* %@W%’r@?%??ﬁ@"héj’%@c: Mh 5170, Mw Mh

1.1).

Example 4: Preparation of acrylic block copolymers by RAFT.

a) Preparation of poly(octadecyl acrylate) (PODA).

A solution of 200 g (616 mmol) of octadecyl acrylate, 12.0 g (44.4 mmol) of S-butyl S’-phe-
nylethyl trithiocarbonate and 729 mg (4.44 mmol) of AIBN in 250 ml of dry toluene is de-
gassed by purging Argon for 3 hours. Palymerization is carried out at 60 °C for 20 hours
with stirring under argon ("HNMR: conversion 94.4%; GPC: Mn 5170, Mw/Mn 1.1).

b) Preparation of poly(octadecyl acrylate)-block-poly(dimethylaminoethyl acrylate) (PODA-b-
DMAEA).

A solution of 22.1 g (154 mmol) of 2-(N,N-dimethylamino)ethyl acrylate and 364 mg (2.22
mmol) of AIBN in 50ml of dry toluene is degassed by purging Argon for 3 hours. This
solution is added to above solution [Example 4a] by syringe. The mixture is stirred at 60 °C
under argon for 22 hours. The reaction mixture is precipitated into vigorously stirred acetone
(2.5 L). The polymer is collected by filtration and vacuum-dried for two days. (yellow solid;
'HNMR: total conversion 97.5%; GPC: Mn 5400, Mw/Mn 1.1).



b) Preparation of poly(octadecyl
acryl at e) - bl ock- pol y(di net hyl am noet hyl acryl ate)

W@ RODA11336 D MAEA) . A solution of 22.1 g (154 np@l/EPD4/051098
2- (N, N-di met hyl am no) et hyl acrylate and 364 ng (2.22
nmmol) of AIBN in 50mL of dry toluene is degassed by
purging Argon for 3 hours. This solution is added to
above sol ution [Exanple 4a] by syringe. The mxture is
stirred at 60 C under argon #+éd-22 hours. The
reaction mxture is precipitated into vigorously
stirred acetone (2.5 L). The polyner is collected by
filtration and vacuumdried for two days. (yellow
solid; 'HNWMR total conversion 97.5% GPC. M 5400,

Mrétid 41PGDA NP bieR 6dcharier pﬁﬁfeﬁﬁwmlsaﬁﬁl

labl e 4. 1-"U.)/L\1 and DI O¢K COOl

LA AN ) >
ol yrer i BYTYR Pol yret Breﬂﬁfeé’;?&reoo ) BE‘(ZZL)) 3) D) 4) | MwMa

M) POBAM 6) 4a) PODA RARAFTLZA. 4 1432 - 4D 5200

PGBAPDDAMINVRAFT2 21. 6 |2. RAFTP0 { S (I)AQb- EA768000

RAFEY PORA®-IMAEAH00 5400 1RAT 4d) 1RGDA- b3DMAEA 56618400) 1.09

RAET PODA-B-IBMAEALS8GD 13600RAER1  |4e)1.7PdDASS- | 14800(15600) | 1.21

D\GPOBALKUPMRARTIAG) D/ 1. RAFT® (48007.01]. 14.0 4F)  (5800) 1.14

PANAPEDAMIMAEMETI 100 RAFT2200 5900 |1. 08 hg)4200(5900) 1.08

DCIAPED AP HA- GNAM&AﬁAl: 'S RATTE /1 90 (135640 h 21(1350H) 1.1

D LPQDATBJKMQLI&-AA};_RA:TWT& 11079900 (1-6/d§6)n 1 (t&’éoo)ﬁ) 1.28
Abbrevi ati ons: PCDA-b-NVP is pol y(octadecyl
atyrAbadwagtiohs:ock - poI Y(N-vi nyl pyrrolidone),

For oA B i e VR kR o el Y PHE PR

POIPODA-GHMNAEA ds pdctadecpidcpylaie)t-slokkepydly(2- dlmethylamlnoethyl acrylate),

Zﬁ[%ﬂ?(f P""\@%ﬁ%&%‘*ﬁ &\H&‘iyg Cﬁﬁ§|hac %@q&}?%&og/ggéw methacrylate) co-
acr(yinzetiy amiyddée)pol y(rret hyI acrylate)-co- (methacrylic
a0 PR Y R lace S RO RS ety ppryate o
aci(dethacrylic acid),
PODA-b-(PMAH-co-AA) is poly(octadecyl acrylate)-block-poly(maleic anhydride)-co-
(acrylic acid), '

2) Method of synthesis:

RAFT Polymerization with reversible addition fragmentation chain transfer as dis-
closed for example in Example 2 (random copolymer) or 4 (block copolymer).

RAFT2 Polymerization with reversible addition fragmentation chain transfer as dis-
closed for example in Example 4 but with O-pentaflucrophenyl S-benzyl xan-
thate as RAFT agent.

RAFT3 Polymerization with reversible addition fragmentation chain transfer as dis-
closed for example in Example 4 but with S-dodecyl S-(1-phenylethyl)
trithiocarbonate as RAFT agent.

3) Degree of polymerization of first block.
4) Degree of polymerization of second block.
5) Molecular weight obtained from '"H NMR integration, the values in parentheses are from

GPC.
6) Polydispersity of polymer obtained from GPC.



2) Method of synthesis: RAFT Pol ynmerization with

reversible addition fragnentation chain transfer as
wale@4/1cd466ed for exanple in Exanple 2 (random PCT/EP2004/051098

copolynmer) or 4 (block copolyner). RAFT2

Pol ynmeri zation with reversible addition fragnentation

chain transfer as dis closed for exanple in Exanple 4

but with O pentafl uorophenyl S-benzyl xan- thate as

RAFT agent. RAFT3 Pol yneri zatir48-with reversible

addition fragnmentation chain transfer as dis- closed

for exanple in Exanple 4 but with S-dodecyl S-(1

-Phe wéeeéfmvét:}usuédl of @b@i@ﬂtrdb?l‘il?h\@r B8ciAE v agibers &a)d:cate the overall
Degr ee of w}énerl zati on irst block. 4

pol 4A%ERS 5?&?? e%at'%'ée%E?PEﬁSSBtkave?PeWIOe@m t° Wﬁgpﬂﬁfs in the polymer
obtghamed from 1H NVMR i ntegration, the values in

parent heses are from GPC. 6) Pol ydi spersity of

pol ynmer obtai ned from GPC. WD 2004/ 113436

AGEHMPR? 80Pk S dAof acific HlbcK dbpeRERrDisiy $natroitiaRal or

gradi ent copol ynmer block the two nunbers indicate the

overall degrees of polynerization and represent
aa)erragationt of o9 f(ethiiene GEUNOHBAA etHer L BeckhsdlydaadecpitRiyhate).
Exanpl e 5: Preparation of acrylic block copol yners

using a macroinitiator. a) Preparation of

DAPBM(I(MH 8.2 (318ymb]) of@i Bxd-macroinitiator [prepared according to a procedure

b SSRGS ARl 2 poth 5 Sy Pt moro-

amﬁmylobtllm MW zsopasmﬂm € (6501 mnentcs oﬁtaadmjd éicr!?laletuz 15 ml of dry toluene
Makr ono 535 W t

R AU S safished s e fpozsPlrtias YEEY, 1FRcsepled ampoue is
npraded infan @ﬂbﬁtﬁ%ﬂ;ytomyt abarsi Thelfolyrher @blutitryistpeddipitatad into 300 ml of

DelPaad Prredialis ofisae B ituralion. Visaed hviv wif, MthangagR mb and dried

aih vbe0Gmfaren Zorhtadr gays Thige pieldysfethe polytier 122.8 g (76%). GPC Mn 8900;
p@eﬁ\i@g%gat ed into 300 M of nethanol. The solid is
€d by filtration, washed tw ce wi th nethanol
(20 M) and dried in vacuum oven for two days. The
yield of the polyner is 22.4 g (76% . GPC Mh 8900;
MiAta 55BlBck copolymers prepared using macroinitiator

Polymer” Prepared by? | DP(1)? | DP(2)¥ M,” Mw/M,
5a) PODA-b-PEO750 rmacroinit 16.0 26.4 9400(8900) 5.9
5b) PODA-b-PEO1000 macroinit 22.0 38.2 13500(6500) 1.9

1) Abbreviations: .
PODA-b-PEQ750 is poly(octadecyl acrylate)-block-poly(ethylene glycol) (PEG MW 750),
PODA-b-PEO1000 is poly(octadecyl acrylate)-block-poly(ethylene glycol) (PEG MW
1000),

2) Method of synthesis:
Macroinit is conventional polymerization with macroinitiator as disclosed for example in
Example 5.

3) Degree of polymerization of first block.

4) Degree of polymerization of second block.

5) Molecular weight obtained from 'H NMR integration, the values in parentheses are from
GPC.

6) Polydispersity of polymer obtained from GPC.



Tabl e 5: Block copolyners pre ared using ma initiator
Polynmer') Prepared bye) DP(1)3) DP(2)4> Mi5) Mw M)

wW®2)04RCBA b- PEO750 macroinit 16.0 26.4 9400 89RCI/BPH04/051098

5b) PODA- b- PEO1000 macroinit 22.0 38.2 13500 6500 1.9
1) Abbreviations: PODA-b-PEO750 is poly(octadecyl
acryl ate) - bl ock- pol y(et hyl ene glycol) (PEG MWV 750),
PCDA- b- PEO1000 i s pol y(oct adecyl

acryl ate) - bl ock- pol y(et hyl ene -g#3col ) (PEG MV 1000),
2) Method of synthesis: Macroinit is conventional

pol ymerization with nmacroinitiator as disclosed for
exanple in Exanple 5. 3) Degree of polynerization of

first block, 4) Degree of polymerization of second
blgé@wié)—l\»@i eculPApPafRtAght oB%/al né@Iveckadiec NIVRacrylate)-block-poly(4-
| Din@BERlyitMhyldivoniameBfrilid) (PBDAN-PBRERCRr € from GPC.

6) golr%ll speyr3| ty of pol yérze(r obt ai ned f)?om GPC. WO

2004/ 113436 PCT/ EP2004/ 051098 -43 Exanpl e 6:

Pregaautioh iopD.00f (302d WV@@@W(@A ¥l 9&@9 arl 99t -oPAY M fmol) of triethyl-
Vi %I benzyl tr| et hyl ammoni um chl ori d

( . ipy. Q/gfefg\@jueng‘l%§;|rr@g|a@,ﬁ0%} fop4§ h@urg 3T hEgsalvent and@reacted triethyl-
Oﬁmﬁ’{e% l*éhfov&g.lnéél'dvé'cﬁ% g'hé ]ez(te‘ht %&e@'g@tﬁ%h Eﬂ(ﬁ%'NMR is 71.86%.

amine in 10 nl of toluene is stirred

hdtiNMR €HClg0P4/@ AOChin drotmPBAcIEH 3B @Gl fromm di-vireylbeneyltriethylammo-
r Ve vacuum The extent of quaternization
frﬁigﬁ]]ﬁ%gd?gﬁﬁ 86% "H NWR (CDCI3): 84.0 (OCH2 from

ODA unit), 83.4 (NCH2 from 4-vinyl benzyl tri et hyl ammo-
niumchloride unit). Table 6: Cogol ynmers prep ared by

RARTI 3hle &tiopalymats gropared iy RART aaNMPH rizgkign angrquaternized

Pr gpar ed bMI?ﬁ"nerDP( 1) 3) @Dép%ifed W’ {()45)3) $H2)" M, My/M,®

PO A B 000 - 16h)

PO 68 R@EAH) r,NM,fQ _|_ 195 10.5 10000 -

C ~ NMPQ 19.5 14.6 - -

6c) PODA-b-VBDHEA NMP Q 19.5 8.4 9800 -
6d) PODA-co-AETMAI” RAFT3 Q 15.5 3.8 6000(6300) 1.06
6e) PODA-co-AEBDMAB” RAFT3 Q 13.4 34 5200(6300) 1.09
6f) PODA-co-AEDMAC” RAFT3 Q 14.5 36 5600(6500) 1.13
6g) PODA-b-AEBDMAB RAFT3 Q 12.9 3.2 5200(5100) 1.06
6h) PODA-b-AETMAI RAFT3 Q 14.7 2.2 5800(5100) 1.06
6i) PODA-co-AEBDMAB” RAFT3 Q 12.5 1.4 (5700) 1.06
6j) PODA-b-AEBDMAB RAFT3 Q 114 13 4500(5700) 1.07
6k) PODA-co-AEBDMAB” RAFT3 Q 98.5 10.9 | 35500(8700) | 1.37

1) Abbreviations:
PODA-b-VBTEAC is poly(octadecyl acrylate)-block-poly(4-vinylbenzyltriethylammonium
chloride),
PODA-b-VBTBPC is poly(octadecyl acrylate)-block-poly(4-vinylbenzyltributylphosphonium
chioride),
PODA-b-VBDHEA is poly(octadecyl acrylate)-block-poly(4-
vinylbenzydi(hydroxyethyl)ammonium chloride),
PODA-co-AETMAI is poly(octadecyl acrylate)-co-(acryloyloxyethyl trimethyl ammonium
iodide),
PODA-co-AEBDMAB is poly(octadecyl acrylate)-co-(acryloyloxyethyl butyl dimethyl
ammonium bromide),

PODA-co-AEDMAC is poly(octadecyl acrylate)-co-(acryloyloxyethyl dimethyl ammonium
chloride),



6c) PODA- b- VBDHEA NMP Q 19.5 8.4 9800 6d

PODA- co- AETMAI RAFT3 Q 15.5 3.8 6000 6300 1.06 6e
WEODA1cR3AEBDVMAB RAFT3 Q 13.4 3.4 5200 6300 1.POI/EB10)4/051098

PODA- co- AEDVAC' RAFT3 Q 14.5 3.6 5600 6500 1.13 609)

PCDA- b- AEBDVMAB RAFTS Q 12.9 3.2 5200 5100 1.06 6h)

PODA- b- AETMAI RAFT3 Q 14.7 2.2 5800 5100 1.06 6i)

PODA- co- AEBDVMAB RAFTS Q 12.5 1.4 (5700) 1.06 6j)

PCDA- b- AEBDVAB RAFT3 Q 11.4 1.-344500 5700 1.07 6Kk)

PCDA- co- AEBDVAB RAFT3 Q 98.5 10.9 35500 8700 1.37 1)

Abbr evi ati ons: PODA- b- VBTEAC i s pol y(oct adecyl

aCdeJ@AfblA@émKB ﬁLOé/ Eg[(écté{déa:yi &%f%j BIEKES TN GBS RY! buty! dimethyl

chl ori de) I'§ poly(octadecyl
acr%@?'@)‘mmr‘ﬁﬁ'ﬂe)pol y(4-vi nyl benzyl tri butyl phosphoni um

chl Iﬂd)lbﬂ%)-AEﬂmf‘}s BOIY(%QHE&yl Scrile)-bREK- B&?{%Mﬂyloyloxyethyl trlmethyl
acryl ate) - bl ock-pol y(4- vi ny benzyd yd Foxyethyl)a
mToﬁ{“'PQ"'Hmd‘Pﬁ"!ﬁq de), PODA-co- AETMAI is pol y(octadecyl

agy MbRbE bf SatHeasr Y1 oyl oxyet hyl trimethyl anmoni um
i odi de), PODA-co- AEBDVAB i s pol y(octadecyl

o r GORSNE)CTE HOeRIPRIPE Y 63 Bk foIBNNg roWesrat hy |
ammP@hlbbﬂcﬁB Mediated Wﬂza@iﬁ%@ns&:@s&ﬁd ERhpIE BB ample 3.

acryl ate)-co- %acryl oyl oxyet hyl di net hyl ammoni um
chi iR Ta?e'f polymesizaiian With Jexersie pegseniradmentatign cbajn transfer as

P%&bs@&%b@ i Bkarh§I6 BAERNH S- dodecyl S (1 -phenylethyl) trlthlocarbonate
acr ol y(acryl oyl oxyet h % di net
AR B9 f eneupsAizeAE? isciosed frs eyraele au%awn 26
aE)rlyégié@bfﬂH rzél‘iﬂnydfiﬁfﬁt ploek/| oxyet hyI t rimethyl
a ni um# d P r) t hod of synthesis:
egree of poly zatiort of second block.
5) Molecular weight obtained from 'H NMR integration, the values in parentheses are from
GPC.
6) Polydispersity of polymer obtained from GPC.
7) In case of statistical or gradient copolymers DP1 and DP2 indicate the overall

composition and represent average ratio of the comonomers in the polymer chain.

Example 7: Preparation of polypropylene nanocomposites in a batch mixer based on
unmadified sodium montmorillonite.

50 g of polypropylene [Basell KY 6100 (RTM)], is blended with 0.25 % of Irganox 1010
(RTM) (pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]) and 0.25 %
of Irgafos 168 (RTM) (tris(2,4-di-tert-butylphenyl) phosphite), 5 % of a montmorillonite clay
[Cloisite (Na*) (RTM) obtained from Southern Clay Industries] and 2.5 % of a dispersing
agent according to Table 7 in a plastic cup and then added to a batch mixer operating at 25
rpm and 180°C, the mixture is then taken to 50 rpm for 10 minutes. Small scale injection
moulding is performed with a CS-183 MMX Minimax moulder. The mixing chamber is pre-
heated to 230°C and the mould is oven heated to 120°C for one hour prior to injection moul-
ding. Approximately 5 g of the material is placed in the mixing chamber and heated for 4 to
5 minutes. A small shot is taken from the CS-183 MMX Minimax moulder prior to placing the
mould in position. Six tensile bars with the dimensions 18 mm by 5 mm by 0.85 mm are

produced for each of the 5 g material.



Copol ynmers were prepred by one of the follow ng routes
NVP is nitroxide nedi ated pol yneri zation as di scl osed

wo o0o4axEBpl e i n Exanpl e 3.

as
S-do

decyl

RAFTS i s pol ymer i ze€T/8P2004/051098
with reversible addition fragnmentati on chain transfer
di scl osed for exanple in Exanple 4 but with

S-(1-phenylethyl) trithiocarbonate

as RAFT

agent and then quaternized as disclosed for exanple in
Exanpl e 6. 3) Degree of polyneagzation of first block.
4) Degree of polynerization of second bl ock. 5)

Mol ecul ar wei ght obtai ned from 1H NMR i ntegration,
| ' . ' i .

ARG S5ty Sty 6 b FRYUONGRS: it on-

ssila téstgrilMinimai 2090 (RITM)) eqdippesl withea 40007 leadcefhitd0 mm/min). The results

conposi tion and represent
the conmononers in the pol yner chain.
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m nut es. shot is taken fromthe CS-183 MW
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ré are oduced for each of the
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5

i@h@@gr wrefatye 9 polygrapyigne ijgcessecg under similar
Tensoh@itidrRti1y, i s performed accor di ng to ASTM D 638

with a Rheonetrics mni material te
e) Normalized elongation at break relatlve to polypropylene processed under similar condi-

~ tions (= 1.0).

The X-ray diffraction (XRD) spectra show that all acrylic copolymers according to Table 7
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 7a) to 17 A
(Example 7d according to the invention). The elasticity modulus of samples is enhanced by
18 — 24 % with respect to polypropylene without dispersing agent. Surprisingly, the elonga-
tion at break is also enhanced by 12 — 30 % (except PODA-b-PHEA).

Example 8: Preparation of polypropylene nanocomposites in a batch mixer based on

unmodified sodium montmorillonite.



sile tester [Mnimat 2000 (RTM] equi pped with a 1000
N load cell (40 mimn). The results are sumari zed

WO noo¥akdses 7. Table 7: Normalized El ongati on EREIYBPm®04/051098
Di spersing agent d-001 Modulus of (A)) Elasticityd) at
break (%9e) 7aa) none 10 1.12 0.97 7b b) PODA (3a)
12 1.20 1.12 7c¢' PODA-b-VP (3b) 12 1.24 1.15 7db)
PODA- b- PEGVEA (3c) 17 1.18 1.22 7eb) PODA-b- HEA (3d)
12 1.23 0.82 a) Conparative Exgnple. b) Exanple
according to the invention (nunber in parentheses).
c) Interlayer distance determ ned by X-ray

d e | us. of t Gl .

-1 prbifons DRl bk RSy Uyl T il 7 witthe poivro-

cmrmet Basetb HP400N (RTM)ahstédrt ofdBaselbldY €1 (REN o Theatesbitseark summarized
qu to pol ypropyl ene processed under simlar

con - tions (= 1.0). The X-ray diffraction (XRD)

spectra show that all acrylic copolyners according to

Table 7 intercalate the used clay in the direct nelt

bl endi ng expdablednts in the batch nmixer. This is

denonstrate¢ by an fncrease in d-spacing b? 511%&0 A

(comparative 2 7a) 4 anpl e
according t¢ %e I nyenti on?p&%‘ﬂéa%‘f'gétl ci tyEI dus of
sanples is ¢nhancedjby 18 - 24 % w th repspe

pol ypropyl epe widholit di sper sr{ ﬂg agent. Sur prl%ngl v,
t he el onga- |ti at|break is al'So enhancefd by 30

% (except PODAgpy PHEA) . oEXATDHRA %pbé’%)epar at i on

pol ypr opyl epe_nanoc armosHes In_a h M xer ased on

unnodi fi ed <>odggm m)nt IbJA'cBrEé W%2004/ 113436

PCT/ EP2004/ pol yprap
nanoconposi {esggoe pr epe\ﬁ@gAlcg m@k@gy tol Exagnpl e 7

W th the polyprao-

ge® PODA-co-DMAEA (1c) 1.22
8f? PODA-co-DMAEA (2a) 1.33
8g” PODA-co-BA-co-DMAEA (1d) 1.27
8h” PODA-co-BA-co-MAH (1e) 1.26
8i® PODA-co-DEGEEA (1f) 1.37
gi PODA-co-EGMEA (1g) 1.33
8Kk"- PODA-co-EGMEA (2b) 147

a) Comparative Example.

b) Example according to the invention (number in parentheses).

d) Normalized modulus of elasticity relative to competitive polypropylene nanocomposite
(8a) processed under similar conditions (= 1.0).

The elasticity modulus of samples is enhanced by 26 to 47% with respect to polypropylene
without dispersing agent.

Example 9: Preparation of polypropylene nanocomposites in a batch mixer based on amine
modified montmorillonite.



pyl ene Basell HP400N (RTM instead of Basell KY 6100
(RTM. The results are summarized in Table 8. Table
w@200Mot3¥aé i zed Exanpl e Dispersing agent Modul BET/8P2004/051098

El asticityd) 8aa) none 1.20 8bb) PODA- b- DVAEA ( 3e)

1.39 8chb) PODA-co-EGVEA (1 b) 1.36 8db) PCODA-co- MAH

(1 a) 1.32 8e b) PODA-co-DVAEA (1c) 1.22 8fbh)

PCDA- co- DVAEA (2a) 1.33 8gb) PODA- co- BA- co- DVAEA (1d)

1.27 8h b) PODA-co-BA-co- MAH-(4¥e) 1.26 8ib)

PODA- co- DEGEEA (1f) 1.37 8jb) PODA-co- EGVEA (1g) 1.33

8kb) - PODA-co- EGQVEA (2b) 1.47 a) Conparative Exanpl e.

b) Exanpl e according to the invention (nunber in

par ent heses). d) Nornalized nodul us of elasticity

r EneypplyRropyieneoanecempasitep erey piepargH éh enalegiotooanele & with the amine

( S8dified %@rﬁﬁ@@lo\%ﬁéjeﬂl rﬁirl“1'5a (RFAY ddb"t fgn}) u%é CEQ@; instead of
ance %

elasticit ul us

V\ﬁ“f)ht"}oéﬁ‘li@@tdwo[%ﬁﬁﬁpmﬁayI(BBM) omatneddtormﬁ@pmem gy Industries]. The
ails arEXafipbfizedin TopBY at i on of pol ypr opyl ene

nanoconposites in a batch m xer based on am ne

nodi fied nmontnorillonite. WD 2004/ 113436

PCT/ EP2004/ 051098 - 47 The pol ypropyl ene

nanoconposi t ek & prepared in analogy tg Exanple 7
L e am PeofRd 1 ed RaERsLhiAn | e[S nia-Tp

9a” none 28.5

op” PODA-b-AN (3g) 35.3

oc” PODA-b-NVP (4b) 33.3

od?” PODA-b-HEA (3f) 35.3

9e” PODA-b-VP (3h) 38.4

of’ PODA-b-PEGMEA (3i) 37.6

9g” PODA-b-PEQ750 (5a) 34.6

9h” PODA-b-PEO1000 (5b) 34.6

o) PODA-b-VBTEAC (6a) 42.0

g PODA-b-VBTBPC (6b) 32.0

9k? PODA-b-VBDHEA (6¢) 35.0

Explanation of footnotes a), b), ¢) see end of Table 7.

The X-ray diffraction (XRD) spectra show that all acrylic polymers according to Table 4 inter-
calate the used clay in the direct melt blending experiments in the batch mixer. This is
shown by the d-spacing of 32-42 A.

Example 10: Preparation of polypropylene nanocomposites in a batch mixer based on
unmodified sodium montmorillonite.



nontnorillonite clay [Cloisite (Na) (RTM obtai ned

from Southern Clay Industries]. The results are
wgemati4zed in Table 9. Table 9: Exanpl e D spePGI/EB2004/051098

agent d-001 in Ac) 9aa) none 28.5 9bb) PODA- b- AN

(3g) 35.3 9ch) PODA-b-NVP (4b) 33.3 9db) PODA-b- HEA

(3f) 35.3 9eb) PODA-b-VP (3h) 38.4 9fb) PODA-b- PEGVEA

(3i) 37.6 9gb) PODA-b-PEO750 (5a) 34.6 9h b)

PODA- b- PEOLOOO (5b) 34.6 9i b)-4BCDA- b- VBTEAC (6a) 42.0

9j b) PODA-b- VBTBPC (6b) 32.0 9k b) PODA-b- VBDHEA (6¢)

35.0 Explanation of footnotes a), b), c) see end of

T ol oy AT SR S 0
cBYlenecBaged Hl%@@xlc(RJM)llmstQaﬁ’eofcﬁaseleY fisI00 (BTeMdiiewever, the small scale
e?ﬁfé%flém%l@mbrb b&?orl?\% Eﬁthrﬂ ?§ r1JB_8M Mlnﬁna B8YBerP¥nd Hing chamber

d- spaci ng of rep aralon of
pIRpeaisy te r250 rﬁaﬁro}ttmpwld SPVER haatbdm: h2GrCyfer orsamut prior to injection

B@EI!?IE!B '0,8 /r%}gr‘%%!ég? @%‘ém&%é’c&@? id ﬁace% %I‘anﬁl‘n sinhthafiber and heated for
n e BIERS. Asmallisbopis égken ér@m the &$af l( Mimaxpiogldgr prior to placing
V\thhnddﬂﬁn%&ﬁcm @‘:‘x @Mélﬁ"b%rsaﬁﬁ‘?ﬂhla d éﬁe s Wg?%ral él’l%{l@r?ﬁ% mm by 5 mm

of Basel | 0O (RTM. However,

i By e &\reliﬂi Lﬁn@m@ m8) gesr predyred foieerh af the 5xoBaknal.

M ni max noul der. The m xi ng chanber is preheated to

250C and the nould is oven heated to 120C for one hour

pfensile festing: fseRarfagred wish iadingeen tappiledretraeauippes wiba 50A@ N load cell
'Tﬁt Bifindh) drig @i@ﬁlﬂ%xte'ﬁs&ﬁ&eml’ s %u@é\ﬂt&ﬁhn@ﬁ%cﬁ‘ﬁq’aﬁg 10.

for 4 to 5 mnutes. A small shot is taken from

CS-183MMX M ni max noul der pr| or to placing

Table 10:
, Normalized
Example Dispersing agent Modulus of
Elasticity®
10a® none 1.20
106" PODA-co-DEGEEA (1f) 1.44
10c” PODA-co-BA-co-DMAEA (1d) 1.34
104" PODA-co-BA-co-MAH (1e) 1.32
106" PODA-co-PEGMEA (1g) 1.40
106% PODA-co-PEGMEA (2b) 1.55
10g” PODA-co-DMAEA (1c) 1.28
10n” PODA-co-DMAEA (2d) 1.40

Explanation of footnotes a), b) and d) see end of Table 8.

The elasticity modulus of samples is enhanced by 28 to 55% with respect to polypropylene
without dispersing agent.

Example 11: Preparation of polypropylene nanocomposites in a twin screw extruder.



the nould in position. Six tensile bars with the
di nensi ons of central section 35 mMmmby 5 mm by 1 mm
W@ onwenaddBe | ength 58 nm) are produced for each PET/ERPE0H051098
g material. Tensile testing is perforned with a
Instron tensile tester equipped with a 5000 N | oad
cell (1 mimn) and a 25nm extensoneter. The results
are summari zed in Table 10. Table 10: Nornali zed
Exanpl e D spersing agent Mdul-4g-of Elasticityd,
10aa) none 1.20 10bb) PODA-co- DEGEEA (1f) 1.44 10ch)
PODA- co- BA- co- DMAEA (1d) 1.34 10db) PODA- co- BA- co- MAH
(1e) 1.32 10eb) PODA-co-PEGVEA (1g) 1.40 10fDb)
PODA- co- PEGVEA (2b) 1.55 10gb) PODA- co- DVAEA (1c)
1Progessingts cw@ogbwm@pqnz@peUWMS 3 aligneatenrtwirf screw extruder of
f ot 83 (EW 1’@5))( %)Qhéjc)coﬁﬁﬁs&ntgn (Péma1 Golufe g@tf&@% barrel sgetions each

elasticit modul us “of es 1s enhanced
with Lpegfpéét threp yaNeptadotRMRting zongs: Wit L/ 519& aiichg cooled feed block

agRNL/D BXamRé Qcrkly cdAiSRaticH baRist o2 gé %rﬁgﬁmlxmg, kneading and

nanocorrp03| tes in atwn screw extru

2o pyingsalemenis famitiendo Ahass shitkest in-tharkrMatesals arg fied into the extruder via
CRUSWERTFYA! gritdifir fdeder iFedld®B ! an¥e kST r(?rp ﬂ?ﬁ%@gﬁg?ﬁﬁﬁeﬁer (Feed 2).

twn screw extruder of L/Dratio 42 (JSW
cHiprPYedEXe RO tis ngReraied i & GAtreigling: dintrameshings seif iwiping) mode with

etﬁE(ﬁhgthtth—kgnpénoea SoreW QF&% of Qb@ ?ﬂrﬁ d\/icﬁml \)eﬂﬂngzl%ggﬁ Igd to the final

h L/D 1..16 and a cool ed f bl o
%?é’eéﬁ%caw -dBRiExgudate iseroled insa w@?r Hledstiapdbrihand peliatized.

m xi ng, kneadi ng and conveying elenments famliar to
thosfe skilled in the art. Materials are fed into the

R TRtsteng 10 wite siay mestssbatel} is\Propared. Feed d semp(iseseaidry plend of poly-
apropylerié-[Basun H%OGJT(RTM)FérHIaCstS@%? thﬁ%?éon%)osed e 1 Vo Irganox

V\ﬁﬁngyhi@" Etawy%tﬁﬁ'ol rahis a3 e et bkyA- E}Eden'gxr;%ﬁgr:yﬂgroplonate]) and 0.1
wt% of Irgafos 168 (RTM) (tris(2,4-di-tert-butylphenyl)phosphite). Feed 2 comprises a blend
of the clay [Cloisite (Na*) (RTM) obtained from Southern Clay Industries] and the non-ionic
surfactant in the ratio defined in Table 11. All barrel sections are heated to 170°C.

In the second step the masterbatch is let down to the required clay level (see Table 4) by
blending the masterbatch (Feed 2) with further polypropylene plus stabilizer (Feed 1). The
first barrel section is heated at 160°C the remaining barrel sections are heated at 200°C.

Injection moulding of the extruded samples are preformed with a Cincinnati Milacron VS55
28 mm diameter injection moulding machine comprising four temperature controlled sections
of L/D 23/1 heated at 215-230 °C and a mould temperature of 40 °C. The machine is opera-
ted at a clamp force of 50 tons and at a maximum injection pressure of 2005 bar.

Tensile testing to obtain tensile modulus and tensile strength is performed according to 1ISO
521 using an Instron 5500R material tensile tester equipped with a 5 kN load cell and a 50
mm extensometer. The strain rate is 1 mm/min. Properties are normalised tensile properties

vs polypropylene = 1.0. Elongation at break is measured with a strain rate of 50 mm/min.



t hroughput of 10 kg/hr and a screw speed of 200 rpm
Vacuum venting is applied to the final Dbarrel
wGQe@iled36 The extrudate is cooled in a water fPCT/EP2004/051098
strand bath and pelletized. In a first step a 10 %
clay masterbatch is prepared. Feed 1 conprises a dry
bl end of poly- propyl ene [Basell HP400N (RTM] and a
stabilizer which is conposed of 0.1 wt% of |rganox
1010 (RTM (pentaerythritol -50 -
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl ) propi ona
te]) and 0.1 w%of Irgafos 168 (RTM
(tris(2,4-di-tert-butyl phenyl)phosphite). Feed 2
conprises a blend of the clay [Cloisite (Na) (RTM
obt ai negpig Hem Sout hern C ay Industries] and the
non-i prrc—surjfactarmt—T T tie Tty
11. All | se r.8ofyeat
secondl %@{)ﬂeﬁ e négétjlﬁé{ég(g?cvﬁé
r equi
mast e dA % pr
st abi A b‘él‘Ff‘E‘l_SIEL,L|U|| S
heatefi at1bfbog P@@R@WBEGEE@(%rreH 2%ctli ons.fre 1.11
heat efi—at 2004 Imjection moulqrng of —tjheextruded———
sanpl s AHE pr eP@Pﬁé@ RESMEA () rjci A& i [M | 46 on VS5611
28 mmydiangrer ection noul di fg machi ife conpri sjng
four {enpat dr & %‘P'&Mﬂ@éhtioﬁszo of| L/ B-23/1 1.07
heat efi at_Z]5-[230 C-and a noul d [Tenperatjure of 40 C.
The npchild® i q SEEPACOPMAEAR(18) di al?% orce &4 50 | onk07
and at a naxi num 1 nj ection pressure ol 2005 bar.

Tensile testing to obtain tensile nodulus and tensile
s®) ereraratiefa@mplered according to 1 SO 521 using an

lﬂ)stEﬂmp@%&dmt@rth@invérﬁ.aﬁkmnseem&rreﬁﬁlé&ea ed with a
| oad cell 50 mm extensoneter. e strain

r %)t eN?@a!tZWﬁﬁMUS B @aslicity ealatiye do r9mRaTive ReVPEIRYIeNe nanocomposite

Pr op@ni) préces¥sd Mdley BinfaydsRbBos (& 00). El ongatl on at
breabkils measured with a strain rate of 50 mM m n.
4

slieesl SREEPEPDRICAPIT 298 (o-Pelypropyisne PrRpessed éﬂﬁﬁ?res'm"ar condi-
Additidn¥¢= §.8).5 Wt % Tensile d) Elongation Tensile

dulus at bhreak Str th 1la a additive 1.17

oé‘%a@w f@t%ﬁﬁ?ﬁ@%‘% e omfa'wz{ @ier@ procesged un_ﬁf&ﬂwar conditions
PODA=CIcB)PEGVEA (2b) 1.26 1.3 1.11 11db) PODA- co- DVAEA
(2d) 1.20 4.2 1.07 1leb) PODA-co-DMAEA (1c) 1.22 3.4
1. 07

Example 12: Polypropylene nanocomposites in a twin screw extruder.

Tensile
Strength”

The samples are prepared using process conditions similar fo Example 11 with the additive
premixed with clay in (1:5 ratio) at 80 °C. A 10% clay masterbatch is prepared in step 1.



a) Conparative Exanple. b) Exanple according to the
i nvention (nunber in parentheses). d) Normalized
woradi13of el asticity relative to conpetiti vePCI/EP2004/051098
pol ypr opyl ene nanoconposite (11 a) processed under
simlar conditions (= 1.0). e) Normalized el ongation
at break relative to pol ypropyl ene processed under
simlar condi- tions (= 1.0). f) Nornmalized tensile
strength relative to pol ypropybtne processed under
simlar conditions (= 1.0). Exanple 12: Pol ypropyl ene
nanoconposites in a twin screw extruder. The sanpl es
are prepared using process conditions simlar to
Exanple 11 with the additive prem xed-with clay in
(thbre fpati o) at 80 C. A 10%clay masterbatch is

T Step 1. VWO ZUUZT7 ITIBZ30 PCIy EPZ0047[0510938

le 12: ddi ti vl Yansiy [TelAang. SGEL Impact
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&o- MAH 3: 1np addifiver, 18 3. 6 1.0% 1.8 18cb)| 1 M3 1.1
PUUA— o{VAH 571 | I704 T ¢ lzdo) I wi/a
OO 0| VAR FOD Ao AR 51 (10| 1 518 12bb,) % ws 105 | 13
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POPRC co] P C%%‘FOM%%(E)O 98142 o 12@-%) 2.5-Qk0n| 14
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a)
b)
d)
e)

f)

g)

Comparative Example.

Example according to the invention (number in parentheses).

Normalized modulus of elasticity relative to competitive polypropylene nanocomposite
(12a) processed under similar conditions (= 1.0).

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

Normalized tensile strength relative to polypropylene processed under similar conditions
(=1.0).

Normalized tensile impact strength relative to polypropylene processed under similar
conditions (= 1.0).

Samples with additives show Improvements in tensile modulus and impact strength over PP

and significant improvement in elongation at break over the clay alone composite.

Example 13: Polypropylene nanocomposites in a twin screw extruder.

" The samples are prepared using process conditions similar to Example 11 with the additive

premixed with clay in (1:5 ratio) at 80°C. A 10% clay masterbatch is prepared in step 1 two




f) Normalized tensile strength relative to

pol ypropyl ene processed under simlar conditions (=
wa2ex113p6 Normal i zed tensil e inmpact strength rRCHEP2064/051098

to pol ypropyl ene processed under simlar conditions

(= 1.0). Sanples with additives show I nprovenents in

tensil e nodul us and inpact strength over PP and

significant inprovenent in elongation at break over

the clay al one conposite. Exanpe 13: Pol ypropyl ene

nanoconposites in a twin screw extruder. The sanpl es

are prepared using process conditions simlar to

E&l_ﬁé‘?@h?cl; Wettpseﬁ r@oi@i@g\‘d* TylW SSLAES ilnt Southedy dlé}l Inustries and

rat1o % C masterbatch 1s prep
@%@%WE WTWOQ@MH frogu@sopChemiza00amMpPBYG/agan. - 52
different clays are used Coisite (Na+) (RTM obtained
from Sout hern Cay Industries and Somasif ME100 (RTM

opiré fpd from Co-op Chem cal Conpany Japan. Table 13:
xample 5 % Clay Additive (1 wto) Tepns: | ong. _a-~

Tensi | eo|l Mbd. at brédak St rengt h 13a a) q}e%s teihat Tensile
NE>xamaiet | ve %P‘}ay]__ 0 |1. 05Addifiye G)M@)OI si{qq at brwake) Strength”
A-co-MMA-co-MAH 1112 6 5 1. 00 13ch) mmaS| ﬁ%

No qagdi t V%lésnééﬁuaw 1.04 ﬂégg%tnéoms'f MERPOl 10 1.05

QDA-_co-IMMVA- co- MA 12.3.9 1 a) Conpgrativ

1

=X b) Exanp Ie qc vention (nurrber
aangr en h@‘?—!%e Nat) xb??%[?il\?g(%‘z?;%gﬁﬁﬂlﬁmm &MAsti cPdy 1.00

itilve nnl ypr nn\/l ene_nanoconp DSt e

1 133@9 pr G@ﬁt%&ﬁﬂlEﬂlij‘f si mlkl@éddi%dltl on$ Hel 0) 1.68) 1.04
Inr nmm| Z olnnnnflnr at raak pe|atlvo

NOTTTe

| ' Omales-MATch di -
e ¢ R M Somngtn Yol hi 192 1o 38 | 101

nlunrnnl'ﬂhﬂ pFo6es ed—under—si-a-l-ar nn\dlflnwc (=
\

A4 ] ]r.l \.l CITOL T T NT VU UV OUCU TUTToroeT
1.0). Sarrpl es WI th additives show I nprovenents in

t@nsCompFativemxamprnd nodul us over PP and

b) Example according to the invention (number in parentheses).

d) Normalized modulus of elasticity relative to competitive polypropylene nanocomposite
(13a) processed under similar conditions (= 1.0).

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

f) Normalized tensile strength relative to polypropylene processed under similar conditions
(= 1.0).

Samples with additives show Improvements in tensile strength and modulus over PP and

marked improvement in elongation at break over clay alone composites.
Example 14: Polypropylene nanocomposites in a twin screw extruder.
The samples were prepared using process conditions similar to Example 11 with the

additive premixed with clay in (1:5 ratio) at ambient temperature. A 10% clay masterbatch is

prepared in step 1.



mar ked i nprovenent in elongation at break over clay
al one conposites. Exanple 14: Pol ypropyl ene
wWoameaoIposites in a twin screw extruder. The BEIPPH94/051098
were prepared using process conditions simlar to
Exanple 11 wth the additive prem xed with clay in
(1:5 ratio) at anbient tenperature. A 10% cl ay
masterbatch is prepared in step 1. WO 2004/ 113436
PCT/ EP2004/ 051098 -53- Tabl e -B%.- Exanp. 5 % d ay
Additive (1 wt% Tense Elong.~ Tensile Md. at break
Strengthfl 14aa) No clay No additive 1.0 - 1.0 14bb)
Cloisite Na+ No additive 1.14 1.0 1.01 14cb) doisite
Na+ PODA (4a) 1.14 2.8 0.98 14db) Coisite Na+t
P(—ﬁggfeo,q PDVAEA (2d) 1. 13 5.7 0.98 1l4e b) Coisite Na+

Bk a el

J. 1o . £ U, UU J. U) UI DI L C
amdPA- CH EA 15000 i 3.6 0 9'6nS Elong. Tensile
n)fagfa;tlve @xa lle. npl(ewg&cg%:ordl n Mlod t dbreak") Strength”

| MveTTt T gri \IIUIIUCI I L pal eTTt IICDCD} u'

of Nelclayticli ty rel &Noadditive conpet

IIaIIL U

- 1.0

yteneTmanoconposi te—(14b)—proce
|cEleisite Nehs| (= 1. ONo agiitiver mal i zefd 1%ngat 1.6n 1.01

refative fto pOI Ypr IS)XI erne proceg

i Mdcar |celesite Natgns (= 1.RHDA {42) Nor nal i peld14 epsi 28 0.98

[i it relatirve [to ro ene roce
e, |oGhinte Nate] ( BODAG PMAB AR ¢ ived | o098

7. Y. Y. Y.\

hOW garrp verrents In tensile strengith and noduf us_over

bp 4R joisite N r&\%ﬁtp'?'w\%'?‘ 59‘3%\(4an eaR-2 0.96

fentt o Taepl To® ‘12%8@6&931*@@/99@1% @ip:113" | e8] 0o

Pol ypr opyl ene nanoconposites 1n a twn SCrew extruder.
%é I es are prepared using process conditions
sfhi ¢tPPrat P®- 11 with the additive

Example according to the invention (number in parentheses).

d) Normalized modulus of elasticity relative to competitive polypropylene nanocomposite
(14b) processed under similar conditions (= 1.0).

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

f) Normalized tensile strength relative to polypropylene processed under similar conditions
(=1.0).

Samples with additives show Improvements in tensile strength and modulus over PP and
marked improvement in elongation at -break over clay alone composites. PODA by itself

gives good tensile property improvements.
Example 15: Polypropylene nanocomposites in a twin screw extruder.
The samples are prepared using process conditions similar to Example 11 with the additive

premixed with clay in (1:5 ratio) at ambient temperature. A 10% clay masterbatch is
prepared in step 1.



prem xed with clay in (1:5 ratio) at anbient

t enper at ur e.

WG @p/113436\0 2004/ 113436

A 10% clay nmasterbatch is

PCT/ EP2004/ 051098

15: Exanp. Clay Additive T. M) E at b.e) T. S

No clay No additive 1.

0 -

prepared in
- 54pPCTEP1064/051098

15aa

1.0 15b 5% Cloisite Na+ No

additive 1.24 1.0 1.07 15c 1 %% Cloisite Nat+ 0.2 W%

PCODA-co- MAH (2d) 1.11 13.9 1.04 15d 3% C oisite Na+

. 6% PODA-co-MAH 2d 1.24 7.1 1936 15e 5% Cl oi site Na+
1 % PODA-co-MAH (2d) 1.25 5.2 1.06 15 5% Cloisite Na+
1. 25% PODA-co-MAH (2d) 1.24 3.7 1.04 15abT 5%
Cloisite Na+ 0.5% PODA-co-MAH (2d) 1.23 5.6 1.05 15h
1 %Cloisite Na+ 0.2% PODA-co-MAH 1 h 1.11 15.1 1.02

15iTabe 18t pisite Na+ 0.6% PODA-co-MAH 1 h) 16 11.7
1. | 5% ,site [Na+ 1 % @@-co-MAH(l a]. o n
4, 8@’@% 15k %’CI Qi ;l e Na+ 'g 5% PQODA- CC-% ] '%9( -~ T-S.
11815677 |1. 02No ey 5%|C oi si tNo additve. 5% POJA-t0- JAH - 1.0
(1h)15b723 6%ClgistSNad5m 1 % MNoadditive Na+ 0.2 v#d%| 1.0 | 1.07
PQDAES- NVIY%( @oisitd NAE. |17.27wt% PADALEMAY(Z) di ditte |[Nat8.9 1.04
. §% T8GDA- [c 8%\MBIsite2Ny+ 1. 166% POHA-63-MAEBRAIP % |Clidiasi|t e7.1 1.06
Nd+ 15e% HOBR-Cloisitd/RaPc| 1. 22 PBDA-do-MAH (28) 5% Gl {i t 52 1.06
Nd+ 15f25% BBBoisite N&P |( 21c25% PODASPMBHId) 15 15% 3.7 1.04
CloitgPe [Na% Cloisite R&DA- COSMMPODRGh-MAH Al - 4 1.31 | abe 1.05
Canpishat i [veytoiaisid Ra+ ) zeipbBAasl(g tlo1iRe| 151 1.02
i fvergi? or] BuLTibisite N&+ ar B8 eSPA)co-MAH () THl Mz@d | 117 | 1.03
myduisi® df se @sicitNEY | e BE PODAL&-MARRER) T1]VE 20 4.0 1.03
Pql y1BKkBPY|l 8%ECIBIIOREF0S. 353, PODbAE-MAHIERS J€d . 8NqeT 5.7 1.02
sifm 15Y doBe dibieksSNAF [1. §5% PODARLIAM ¢ | 9n3al1 0Fg 1.05
atl BBRAK | eyatibdike N+ AODYRIIIPFOBRSMNER BRF U 1U08T 177 1.02
siim453P qoBg! cloktdRS+ (|~ L6%)PODA-co-NVP (2c) 1.16 8.4 1.01
150" | 5% Cloisite Na+ 1% PODA-co-NVP (2¢) 1.22 5.6 1.03
15p” | 5% Cloisite Na+ | 1.25% PODA-co-NVP (2¢) 1.17 6.9 0.99
159” | 5% Cloisite Na+ 0.5% PODA-co-NVP (2¢) 1.15 7.2 1.01
a) Comparative Example.
b) Example according to the invention (number in parentheses).
d) Normalized modulus of elasticity relative to competitive polypropylene nanocomposite
(15b) processed under similar conditions (= 1.0).
e) Normalized elongation at break relative to polypropylene processed under similar condi-

tions (= 1.0).
Normalized tensile strength relative to polypropylene processed under similar conditions
(=1.0).

f)

Samples with additives show Improvements in tensile strength and moduius over PP and
marked improvement in elongation at break over clay alone composites. Significant

improvements over PP are seen with very low clay additive levels.
Example 16: Polypropylene nanocomposites in a twin screw extruder.
The samples are prepared using process conditions similar to Example 11 with the additive

premixed with clay in (1:5 ratio) at ambient temperature. A 10% clay masterbatch is
prepared in step 1.



f) Normalized tensile strength relative to

pol ypr opyl ene processed under simlar
wQ2@H/11836pl es with additives show | npr ovenent BCT/BP2004/051098
tensile strength and nodul us over
I mprovenent in elongation at break over clay al one
conposi tes.

with very Iow clay additive |evels.

Si gni fi cant

condi

I nprovenents over

tions

(:

PP and narked

PP are seen

Exanpl e 16:

Pol ypropyl ene nanoconposites i-55a twi n screw extruder.
The sanpl es are prepared using process conditions

simlar to Exanple 11 with the additive

pr

clay in (1:5 ratio) at anmbient tenperature.

mast erbatch i s

prepared in step 1.

em xed wth
A 10% cl ay

WD 2004/ 113436

PdE 4/ 051098 -55- Table 16: Exanp. Cay Additive

9 .IMd t b.e) T. S No cl e) 9
( ?(%Tée 1 o)-%i‘i“g 16b 5% o%ﬂdle’f'i"%gﬁ + No Z‘%M‘?i vedth-" | T.S.
1. 296af’ 0| 1. 04 Nalday 5% Cl|oi si t eNdNadsitive % Tegdnet.0 DATOON 1.0
1. 2861 6| 1.5% Cldlsiid Na Cl| oi si t eNdNadditi@% PODA- d@2NYP 1.0k 1.04
1. 2062, 4] 1. 1R Clolshie Na® Clf 01196 Tegdvaer DA WORDDA- a@3NYP 25 1.04
1. 24643, 6] 1.2 Cldlsit Na% Clf 0i13h PODNado-RYP PRYA{ca-RVP (bn) 1.02
1. 21663 2| 1.3 Cloldig N&% Cl| oi % P Diaco-RvEYdIPOPA1 @a- VP36 1.02
( n¥ef?. 1B 4% Cloidie Nat6h | 1% Sopiastd-RvNatn) 0.|2%024 3.2 1.02
F'ODﬁego- NVE3Y% Ciisitd N3&  17. @64 PODALEINVEPIE] Q1 911€ [Naz 4 1.00
d. 5% - C13 DMitd Na+1. 180.4%PADRZo-NVB (1870]Ch@eSi|T €126 0.99
Na+18P25p6 HbBidisie NP 11 §.5% PADA-H-NUP (1APH 2%8 4.0 1.00
I oH gt e| Neg, EWGTEINR- CO-1\DAY, PBPA do-RUPIF [T10% [1041 | 0.8
9% @i S| T A B hishENgPOV- £ PiNmA S AP 1™ § 1282 18% | 1.02
J% sgfes| T 37-ERikitd KaPOON PR PIBMA-LOMAH do¥qd 922 |- U353 1.02
q) _{emPPal &o4 Sem<RIc0 | 0)1o- PN -G-RBRQT R 914 {C6 7 1.02
I IVENUT O (MUMDEeT T1T pdr €Nt Neses ). ) Normar r zed

nmodul us of elasticity relative to conpetitive
PRl yerropareidedxamlec onposi t e
b) Example according to the invention (number in parentheses).
d) Normalized modulus of elasticity relative to competitive polypropylene nanocomposite
(14b) processed under similar conditions (= 1.0).
e) Normalized elongation at break relative to polypropylene processed under similar condi-
tions (= 1.0).
Normalized tensile strength relative to polypropylene processed under similar conditions
(=1.0).

RTM product of Goldschmidt.

f)
h)
Samples with additives show Improvements in tensile strength and modulus over PP and

marked improvement in elongation at break over clay alone composites. Significant

improvements over PP are seen with very low clay additive levels.
Example 17: Polypropylene nanocomposites in a twin screw extruder.
The samples are prepared using process conditions similar to Example 11 with the additive

premixed with clay in (1.5 ratio) at ambient temperature. A 10% clay masterbatch is
prepared in step 1.



(14b) processed under simlar conditions (= 1.0). e)
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d) Normallzed modulus of elasticity relative to competitive polypropylene nanocomposite

(17b) processed under similar conditions (= 1.0).

e) Normalized elongation at break relative to polypropylene processed under similar condi-

f)

tions (= 1.0).

Normalized tensile strength relative to polypropylene processed under similar conditions
(=1.0).

Example 18: Polypropylene nanocomposites in a twin screw extruder.

The samples are prepared using process conditions similar to Example 11 with the additive
premixed with clay in (1:5 ratio) at ambient temperature. A 10% clay masterbatch is
prepared in step 1.
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twi n screw extruder.
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sanpl es prepared w th a copol yner additives according

a)
b)
d)

e)

f)

The

Comparative Example.

Example according to the invention (number in parentheses).

Normalized modulus of elasticity relative to competitive polypropylene nanocomposite
(18b) processed under similar conditions (= 1.0).

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

Normalized tensile strength relative to polypropylene processed under similar conditions
(= 1.0).

Examples according to the invention show a significant imrpovement in the elongation

at break.

Example 19: Thermal stability under air and nitrogen of polypropylene nanocomposites.

The
to th

following data demonstrate that samples prepared with a copolymer additives according

e invention have significantly greater thermal stability under air than either

polypropylene or polypropylene plus unmodified clay with the temperature for maximum

weight loss approx 30°C higher.

The

samples (~10 mg, cryoground powder) are heated from 50 to 500°C at 10°C/min in a

Mettler thermobalance T6A/SDTA851 equipped with a T50 801 sample robot under air or



to the invention have significantly greater thermnal

stability under air than either pol ypropyl ene or
w@odogprapy | ene plus unnodified clay with the PCT/EP2004/051098

tenperature for maxi mum weight | oss approx 30C

hi gher. The sanples (-10 ng, cryoground powder) are

heated from50 to 500C at 10C/mn in a Mettler

t her nobal ance T6A/ SDTA851 equi pped with a T50 801

sanpl e robot under air or WD 20884 113436

PCT/ EP2004/ 051098 -58 under nitrogen atnosphere.

Onset and end tenperatures are cal cul ated by the

t ARG itrodBA! RtRRsphERE GRstldnd SHuCteRIBBIRIrbS GFb bf\ché‘lQh %y the tangent

19. Table 19: Data fromthernogravinetric analysis

uAgEodaihe topulifaie swnpaEsadds TapleH95 wt % O oi site Na+

Exanpl e Material Tonset C Tend C Tmax C Resi dual

wei ght, % 19aa Pol ypropyl ene 280 390 380 0.6 19ba No

CopPANIERY: BEA iREBheRtoghavimetdi® GndiyéiiiaRr 5P oRilodompdifies with 5

422w Bidsitd Nat9d 1 % PODA-co- NVP 1 k 285 419 413 5.6
7 . re accoradliig O tIe .
I nventigmple Exanpl e pderidr! at e- nq}gng{o@t > 105661 | gt oy | Residual
rhol ogy. Thelviscosity of the |sanples|is sinfjlar tol weight, %
pof VDT qB3# ENe | TSThofAMglenl) - 0GB T Prgop OF UZBOT | 06
mofi FTgghat ays amGdiedool iy TATQCUTHREST | ES3HAVE 389 6.1
S| N Mgty | TYRTEREE0 NAFHE [ 28" L™ 455PCt 448 | 62
POy YPT 96 eTe] o, BHCA-GINVERUPIST 88 TV eg TEIUIEY [ 56

Vi sTosT t_y STtT conparatrtve—Xanpre— 1 Traor ez —r
nanoconposites of the present invention are nore

r apdCoypanaticeSe@etle. han conventi onal nanoconposites

b eg §: | fied. clays. The nelt behavior of
tﬁ)z fﬁmggg%gd'fge{éﬁ%%%%ﬁéhts in the | ow shear rate
range is studied using a dynam c rheoneter ARES

( : QL §d ' stems). Measure-
=ik %@%&?%%‘SP%I%W%P@%I ate configuration
with a gap of 1.5 to 2.0 mm Specinens are disks with

dil'ms%ﬁsei I%fzt%ergynﬁ)ltgs fsr leillalh?o %Qb%r%é%gﬁé %e:)é %alﬂp 20). Conventional

thick s
organic modified clays and derived nanocomposites have significantly increased viscosity

with respect to polypropylene. Clay alone composites have a reduced viscosity (see
comparative Example in Table 20). The nanocomposites of the present invention are more

readily processed than conventional nanocomposites based on organic modified clays.

The melt behavior of the blends and neat components in the low shear rate range is studied
using a dynamic rheometer ARES (Advanced Rheometric Expansion Systems). Measure-
ments are performed in the plate-plate configuration with a gap of 1.5 to 2.0 mm.
Specimens are disks with diameter of 25 mm cut from the approximately 2 mm thick sheets
prepared by compression molding. Frequency sweep experiments are performed on each of
the materials over a frequency range of 0.1 to 100 rad/s, with data collected at five points
per decade. Temperature of the experiments is set at 200°C, corresponding to the

temperature of the composite preparation. The results are summarized in Table 20.



prepared by conpression nolding. Frequency sweep
experinments are perforned on each of the materials
wWo@n/183486 equency range of 0.1 to 100 rad/s, WCTEBRRDH051098
collected at five points per decade. Tenperature of
the experinments is set at 200C, corresponding to the
tenperature of the conposite preparation. The results
are summarized in Table 20. WD 2004/113436
PCT/ EP2004/ 051098 -59- Tabl e -H%:- Conpl ex Vi scosity,
Pa.s @200 C Exanple O oisite Na+ Copol ymer for
frequency [rad/sec] 0.1 1.0 10 100 20aa) none none
3160 2340 1171 395 20ba) 5% none 2986 1944 939 312

252 5% PODA-co- MAH (1 h) 3181 2317 1175 403 20db)
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a) Comparative Example.

b) Example according to the invention.




5. A conposition according to claim1l1, wherein
conponent (b) is a nanoparticulate filler whichis
woea4aracni cal |y nodi fied. 6. A conposition acPCI/EPI0g4/051098
to claim1, wherein conponent (b) is a natural or
synthetic phyllosilicate or a m xture of such
phyllosilicates. 7. A conposition according to claim
1, wherein conponent (b) is a layered silicate clay.
8. A conposition according to-d&0ai m 1, wherein
conmponent (b) is a nontnorillonite, bento- nite,
beidelite, mca, hectorite, saponite, nontronite,
sauconite, vermculite, ledikite, magadite, kenyaite,
gngns‘te vol konskoite, hydrotalcite, illite,
k €GSi | astonite, attapulgite, talc or silica
or a mxture thereof. 9. A conposition according to
claim1, wherein the long chain al kyl neth(acryl ate)

ségﬁéﬁmpowﬂgbﬁﬁﬁ%ﬁ@ﬂt (c) contains a meth(acrylate)
conps) s uﬂ%cyg%agrS met hyl ene groups in the side
chali 2004 436 PCT/ EP2004/ 051098 -61 10. A
conp sid W6k @ cor di ng to claim2, wherein the

hy dr @p hpfigpersiit @yt 4 Bol?rﬁ@ﬂ%ﬁé&@&'bn %qang &n‘émél‘kg)i‘&eﬁ'@ac late).
acrylate conprising at [east met hylene groups |nr¥%
side chain. 11. A conposition according to claim1,

e Aciompbéitior] 0eerdiiaab Blafh Hydvhérslh %ﬁ@bb{érﬁ“@)us a $BO4RAL block or comb
|n C g@gnent c contains a Cl12

hpYpe pt ef?* ong Mfﬁ?@&'mfﬂi“érﬁt ée@@bpeﬁ Ridreghablcagegment which is

1bas‘66©h%!l6ng3@fm%lﬁﬂbc&%ie is ) is poly(octadecyl acry-

| at e) - co- (mal ei ¢ anhydride), poly(octadecyl

acryl ate)-co-(pol y(ethyl ene glycol) nethyl ether

as.r Klcainpositidlcrbramoasl eigim 1,apHeYdiRbEhpérint @) %t$yélﬁf@ln

glycol ethyl ether acrylate), poly(octadecyl

acryl ate)-co- (N vinyl pyrrolidone), poly(octadecyl

Nt Raempbsiion) aceSrdinbHy LB PYwHeRdih B8R FanenP®) ¥ 7 nanopartlculate filler.
(octadecyl nethacryl ate)-co-(mal eic anhydride),

pol y(oct adecyl acrylate)-co-(glycidyl acry- |ate),

Rl W esrh M'ac@&ﬂh‘tb% Qi Or, %eFﬂlﬁr‘ébm}%r@ﬂ gt?ﬁ% I&yianogartlculate filler
acrébate pol y( octadecyl acrylate)- co-(p

gVyichisyo QﬁWWméﬂﬁé¥EScrylate) pol y(oct adecyl
acryl ate)-co-(di ethylene glycol ethyl ether
ryl ate pol y(oct adecyl
%14 bredsiich Sciiring o SR §ohpesimgompmssplbkse naturl or syntheic

RshyNddilREte)dr adfikiitedt@lcteshylidRlcies. anhydri de),
pol y(oct adecyl acrylate)-co-(glycidyl nethacrylate)

or pol y(octadecyl acrylate)-co-(nethacrylic acid). 13.

4. CR BBApdSition Rcasaifg & A&int P mﬂe?élﬁ"bémpdﬂéﬁf ®) B LB GRate clay.

(b) is present in an anount

8. A composition according to claim 1, wherein component (b) is a montmorillonite, bento-
nite, beidelite, mica, hectorite, saponite, nontronite, sauconite, vermiculite, ledikite,
magadite, kenyaite, stevensite, volkonskoite, hydrotalcite, illite, kaolinite, wollastonite,
attapulgite, talc or silica or a mixture thereof.

9. A composition according to claim 1, wherein the long chain alkyl meth(acrylate) segment

in component (c) contains a meth(acrylate) comprising at least 8 methylene groups in the
side chain.



fromO0.1 to 40 % based on the wei ght of conponent

(a). 14. A conposition according to claiml1, wherein
weorsponasé (c) is present in an anount of fr oPCDER2000051098

20 % based on the wei ght of conponent (a). 15. A

conposition according to claim1, conprising in

addi tion, besides conponents (a), (b) and (c),

further additives. 16. A conposition according to

claim 15, conprising as furtheréladditives phenolic

antioxi- dants, light-stabilizers, processing

stabilizers, solvents, pigments, dyes, plasticizers,

c Qﬁpﬂtcblghlpbélﬁ&r a%corﬁﬁu@%‘ 8Rinng, @%&B $he RyakopPbbie Bé&méﬁ‘?ﬁ‘&o?nponent (c)
and/ or netal deactivators. 17. A composition accord

t 6ORiRIBS AR ACTYigterqemprisingnableast Sraethienmereuroin theside ﬁ'ﬂ&"’at e
conpri- sing conmponent (a) in an amount of from5 to
90 % corrponent (b) in an anobunt of from5 to 80 %

ath cOngrsmOsition @rcording rtoaplaiil. ahefain el lang Qmm/oaﬂyl meth(acrylate)
WeddHhEnt .n%n?p%ﬁéﬁt%&)%ﬁé rP%Té FRERG( rgét?'nﬁa%ﬁjlate)(sz 18. A

process for the preparati on-of a synt t'i ¢ pol yner
nanoconposite material which conprises nelt mxing a

%t W & niHosifon é‘cc%yd*r‘id"ﬁtélé]mppl asg(%)\pcﬁlem {ck)?sr) |sﬁﬂf§lrgdaadecyl acry-

as dispersing agent” a on a
alagtcorteele{cagnhyeded) poly gcta¢equf e@yl@@)ﬁgxémlx(eﬂvglene) gtical) methyl ether

1
Lo oA R L SR AL IR i) oo
b§cralaf93ﬁ@é|§§mxd§trmhdpmﬁj p@v@n@ﬂeﬁyhwetr@szrylu,)emdf\l-\anylpyrrolldone) poly-
p@iciém%&)fl hﬁétﬁé’crﬂ@te?-c& Qe:@r@ihp?rﬁ{eryéolﬂs chébglr rgfa%p-cta-?glymdyl acry-
i ntercal ate and exf o
f [a9)e Polvﬁqctad%gvh?Pré'ﬁtq}-cedwmhmlmethxl orydﬁtm #oly(octadecy! acrylate)-
NBRGoRIERNERL g%&l?rm&h¥l e%%r aﬁFylaﬁé)t | RGBT BkRRitd)R6-(diethylene
conposi tion accord
glycol ethyl ether acrylate), poly(octadecyl acrylate) -co-(methacrylolyoxyethyl phosphate),
poly(lauryl  acrylate)-co-(maleic  anhydride), poly(octadecyl  acrylate)-co-(glycidyl

methacrylate) or poly(octadecyl acrylate)-co-(methacrylic acid).

13. 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).

14. 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).

15. A composition according to claim 1, comprising in addition, besides components (a), (b)
and (c), further additives.

16. A composition according to claim 15, comprising as further additives phenolic antioxi-
dants, light-stabilizers, processing stabilizers, solvents, pigments, dyes, plasticizers,

compatibilizers, toughening agents, thixotropic agents and/or metal deactivators.

17. 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 1 to 50 % by weight.
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18. 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 c) as dispersing

agent a polymer based on a long chain alkyl meth(acrylate).

19. A process according to claim 18, wherein the melt mixing occurs between 120 and
290°C.

20. A synthetic polymer nanocomposite obtained by a process according to claim 18.

21. Use of a polymer based on a long chain alkyl meth(acrylate) to intercalate and exfoliate

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

22. An article comprising the composition according to claim 1.



