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WD 2007/ 068766 PCT/ EP2007/052584 -1- Mno- and
Mul ti-Laver Blown Filns The present invention rel ates

W 200a/06876én manuf act ured by extrusi on of a pol ypeDpRioenes2584
melt into a tubular profile, which is continuously
bl own-up by inflated air andithereby oriented,
stretched and sinmultaneously cooled - hereinafter
referred to as "extruded air cooled blown 5 filnf; an

article contajning said film a nethod for preparing
Mﬂ%ﬁ@ﬁf'—'&ﬁ%@ﬂ%@érbatch cont ai ni ng specific
additives useful for the manufacture of said film

Despite sone indications in the literature and few
The pheseﬁtiirp/teintimrsreilate:ptﬂ)taeiﬂtrsmame‘acmlhad byesxénsion y)’e:alpelypm)bﬁlene melt

into g &Jﬁg%n grcofltJ ﬁ/lhlcb $ ??FMIR'G? psF 8\?/[)]-21% b% fpa?%cp %ra %rgcgp‘gpenbs oriented,
strettmetiramdesdndtaneousjy eabléd eWBraﬁridﬂHBraﬁemhﬂtotdséenmdddtanrmsled blown

film”; -0f 'rp énntaonglsa f‘ﬁrShS'?T%trﬁg(“% greggﬁ sald %n érbdjgf‘rl%spe%atch

o Convent | donihah
contaisied sbmflceaduﬁlvenesdzfalsfedthpcnhgnuﬁ@uremﬁslaldcﬂrrm.es pondi ng
pol ypropyl ene filnms have hardly gained conmmrerci al
significance. It is comonly believed that the | ow
Despntelsbrmetmdan@tohs of thpdltqramcqagdcbfaw desciiptioos int pasits beer the recent
?s not al | ow gr oduct | on of suc

year$ ‘%gt ! l ene Y é/(&)rolcg/ §ne,as prin \Rdalncam&? ntng teun\?llstlﬁd(ﬁflcult for the
manmfeetsmﬁbalx&ud!dfd alugﬂfqbﬂzd blatvn étcmmmﬁec #id qonsleblnsss bf iedustrial processing.

Hunocrg i %oﬁﬂ aln#g fb‘ conggr%o%%%]ll\gn i r?ersI al?g E[qn Pmr%rntly? ﬂ%&d for

aglng cont ai ni |gh y Crys
ethyllamrbmddypuﬂrmepsl qmirccmmebweimg diy ppopyedrte fflﬂnsvwagas bardlyrgained

com%%rl%i/a\g)?gmq énc It ggoc%ﬁi[‘l &g%@ﬁ%%g%g?qa fggs:[reegia% of polypropylene

- in xa#bsidb @oly'athtylenb a}(taes opaajlmw protuatiokef :éucfn tAdwen 6I88& on air cooled

film %@Lﬁé?ﬁ#&aﬁl \ﬁﬁ(ﬂ Féa {h%@%éht aat%%lﬁp ggly %rlégl le condggns

and t corre
US- B- 6, 270, 911 descrl bes propyl ene-et hyl ene- butene

US-A—%&B#&%P%E%@%? Pgﬁ-lg[i%r@g% ggﬁ%g%gef ?&ﬁglqm e%‘“k{ cr:]ryséltalline

conpositions nna rod
homdpatiineer poiypropytpneetithcdmeB OoEBreai€r t8e€153©@1 1d|n$mhtes,&snwsleating

g a base layer of a pol ypropyl ene-based
agm{ahgh&gﬁﬁéwgﬁpng m crovoids formed by stretching a

pol ypr opyl ene-based resin containing the beta- form of

s LRI G B BB S P

EP-A-1 118 638 relates to flexible syndiotactic polypropylene compositions and the

corresponding molded objects.

US-B-6,270,911 describes propylene-ethylene-butene random terpolymers and
polypropylene-based resin compositions, their films and laminates produced in a T-die

casting method.

EP-A-0 865 911 discloses a film comprising a base layer of a polypropylene-based resin
including microvoids formed by stretching a polypropylene-based resin containing the beta-

form of polypropylene, and a heat seal layer on the base layer.
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EP- A-0 863 183 relates to pol ypropyl ene conpositions

for the production of nolded articles. Although the
w@boreessnd | oned patents di scl ose several conpoBCT/EPIW87/052584

of pol ypropyl ene, its use for conventional cast

films, nmono- or nulti-|ayer_packaging materials

thereof or nolded 5 articles with bal anced end-use

propertles none of said disclosures provides any

eP-A30 B 158 RIS Fopo BN PSR L OB UL b e artices.

the production of extruded air cooled blown filns

AT N T N e T -
for convehtidial bast Sipe)htonolOr mai- Isyetr pasisgind iaterals fBrésfdr hivlded
akness 9@ and [

, th th f ..
articlB8 B BABy P ar enE he oBsies R F sa olseBSuel phoviist iy Specitic
teacilih@ ol ¢d e dPhoypipylehé ABmMbr 6MEopRMERS oieLeMmMedBedtdmpositions,

allowi 1 Bratet o ot dyded ST eamied pPufdimatygsd? Bkl genaitions.

dlscloses furthernore, a nethod by which air cool ed

containing o nor e er ol Iene
Ithag o SRS ap saetfoudd by We Posermaian Tt BtaR heatd gents
can sjidadssiylly b@rﬁfbled o ®xaehleathe V\@akmésabs andl liegtidagirchk use of
sone cases, i i.s further obﬁfﬂnp t hat

| ropert ]J es.
oyt Rlowndint RifEe S A sty eroduear S e
polyﬂrﬁmﬁéﬁd @naiftbaksblewa I‘fillrﬁ nrliémm&dhlghi hmﬁmhpbhatau@mmﬁ]ly relevant

condfiB8 ffertteatiof FlsClons. garmete: B natich BewBieagt 5plagims
conteﬂmﬁgl ohé onmoed lay&epf p@propyibra gartibe Maaufabiueedesisent high and

ti [ d f t
consfRh R A0 Wi exeenSulia rElnerREEp ioabr R85 | on
process of the polynmer. Wile not intending to be
s be

In SOF}Bo%?tSF? d‘és ﬁgﬁﬁﬁ{’gi‘?’i‘%fht@étdtha|p§‘?S§H8‘°e°€IéL{C\ﬁ@®H9 89%”t3 8&‘90381”9 tothe

inverdiofl atiols evdryérirgnpad yotpner thasigaptareapedtivtly penhits lower Sttew
veral |l roccfs and

to th tapilit ft bl qw
rotatpflsbii Q4B Bt e ot oy oGl bR GO g 1S sept
unchﬁh@cﬂ@fe&hd)relvsgdéﬂtkal Clﬁm\i?lbh ihetassengne tmdalréd iDdSBiIlne indicating
atjons of t

the sﬁ adgt}agtgrd cryﬁﬁlaﬁatga%?cgsgpgﬁelqo&;neéﬂé/ﬂ 5?{[ mtendlng Ymbe bound
by argy thedsvyait lsmhe\m that tae lvevredifrodtiidenmeightiredt st dist@dce between die

accor |nvention re.chara rized by ..
oxit FECRAABAL R ERna R G HELRERTUS Ep dp et B Hangiy of the
blowBgprésees gho g @ﬂﬁaﬂd]ﬁ@fﬁlﬁrﬁqUﬁlltwﬁiﬂehtubﬂy”:lﬁbtdrned(So cal | ed
shark skin) 30 as well as permanent stability towards
pl ate-out or bl oom ng of the nucleating agents

The oveealr ifighigcenstantipeodelsing Besditiars d]lbﬁsbﬁ?oéd Varationdhsfittie bIow-up and
ora B P2 PSSP Bl A SRl g B e ims
manldayoregiadegonihd t& tmmmserbloa air@clh:ﬁﬁéteﬁit&fby eXgefumt optical biad
mecrtle}?\ep@m(rcogél fﬁ?fq@’%—? @ﬁ} g%ﬁﬁ%lb d%ﬂa%lé%?%e ?so called shark skin)
as w8l(3¢ R0 EN AT/ towadds plate-out or blooming of the nucleating agents
incorporated. The thickness of these films, their longitudinal and transversal orientation
during manufacture can be varied over a wide range. Down-gauging is possible to less than

20 pm, so that the excellent overall properties may allow the inventive films to eventually
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conpete with nono- or biaxially oriented cast filns

(OPP, BOPP), if sufficiently high stretching ratios
wae®7aeobé ed. OPP and BOPP technol ogy is far nBCEEP2007/052584

conpl ex, thus nore expensive than conventional air 5

cool ed blown filmtechnol ogyz .BOPP filns are typically

manuf actured via cast filmprocesses wth subsequent

heati ng and stretching in ovens to achieve the desired

t hi ckness and final . properties. Sj the . :
comigle Bl Sy” Brenn Brruien e ot 178 QEE: PP Phd iy g
stret¢HiiE@%iSs atetappiied. 10 surpri singly been found,

furthernore, that polypropylene filns containing

nucl eati ng agents according to the invention show an
OPPIamarBDfeRl tdaa halugis faimbiedohiph)s Prustmere @kpérisiiesthamdonventional air

coolqsFit Bim B R PR RFS Bpica e it M processes

with wibsalliérn @eafilgpdnd sthetdhiranid cysmototachrye then@esid thickness and final
m.nim zed variation of filmthickness and film w dth.

Prorqie€She present invention relates in particular to an
extruded air cooled blown film preferably a

clarified fil havi n a total thickness of 5.to
Besidgrah STt e pRBI A e e Brap G frgSess. it hds
surpGIeNy bestefduh@rerttisarmoe, &lat begpiopgieee filsatontaitioghadieating agents
acco?drir%ﬂoytg% b’vsﬁt@ﬁf rg@/%{ig{%?%v&%g{eﬁ%%%)rg%ﬁ%bﬁ%rﬁ%or?g\lle?%I%dand take-up
spoohhsonrn@iogyrhmalsqanﬁm}@/mmwr@rt%hg?iadgmmpﬁd iy @BAr3cterized by reduced

_het - phasi ol ypr opyl en ock copolyne ar, an .
winkli 5 £54 e aBpoDarhg g AP RISl R (PPiRes and fim
width.at e, according to ASTM D- 1238, of 0.1 to 10 dg/m n at

230C and 2.16 kg, said 25 layer L further containing

0.001 to 2 % relative to the weight of the polyner,
of a nucleating agent of the formula (1A), (IB) or

e s RRTLGE Sk e RS RS DY BY pifpavy
clarifigidtfiratiavingnucl eat i ng agent of the formula (1A), (IB)

o e st S LR Coae Ol he o (U

b) a 200d14e8¢ictirEe bt BR20@dtahied4ayerd -

c¢) at least one layer L containing a polymer, preferably an isotactic polymer, selected from
the group consisting of polypropylene homopolymers, polypropylene random copolymers,
hetero-phasic polypropylene block copolymers, or any mixtures thereof, said polymer having
a melt flow rate, according to ASTM D-1238, of 0.1 to 10 dg/min at 230°C and 2.16 kg, said
layer L further containing 0.001 to 2 %, relative to the weight of the polymer, of a nucleating
agent of the formula (IA), (1B) or (IC); and optionally

d) a Modulus according to EN ISO 527 enhanced by at least 10 % versus a reference film

without a nucleating agent of the formula (l1A), (IB) or (IC);

the significance of the formulae (lA), (IB) and (IC) being:

Mo
Xg—C—N—X, (1A)
X
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HO1 1l YONGCYL (11B) YOHOHZ CI1 Z0 CGNz2
(19 Z. Z" wherein 5 x and y are an integer from?2
W0 2008/068766 and z" i ndependently of one anot her BEBEP2007/052584
integer from1l to 5 with the proviso that the sum of
z' and z" is an integer from?2 to 6; X0 is a residue
which is forned by elimnation of x carboxyl groups of
a saturated or unsaturated aliphatic polycarboxylic
cid having 3 to 25 carbon atons, 10 a residue which
ig fornmed|by elimnation of Xx carboxyl groups of a
shtuﬂbted or unsaturated alicyclic polycarboxyllc
YoTaldia Ghavts g 7 to 25 carbon atoms or 4BYesidue which is
fornmed by &limnation of x carboxyl groups of an
aromati c pol ycarboxylic acid having 8 to 25 carbon
atons; any of—said polycarboxylic acids optionally
copt ai ms furt Hheterlo atons in its skeleton; 15 the
rafli calls |X, h(3ep dndent|l y of one another are
z-6-Cceoalkylz-ynsubstitatled or substitdfed by one or
nor e hydr'exy,—am no andfor nitro groups;
C2- C20al kenyl unsubstituted or substituted by one or
whergir e hydroxy, amino and/or nitro groups; C2-C20al kyl

x andl BtzRé bHptegbrmondXyoen or sul fur; 20 C3-C, chcloalkyl
unsubsti t ut ed or substituted |1y one or

z anéz CQQ)%H%QP” y qfegeengt@g&@r@aﬂnwg e§;er(-fror@:1dod|5wﬁh the proviso that the
sum Bﬂﬁlélﬁatz' tstareuelte@er foStbleit ed by one or nore

- C2o0al k bi s[ C3- C, 2cycl oal C, -C oal k
Xo 'S@r{%ﬁg? Wﬁﬁ’l‘é%fogf‘eé By simingt %Ofw%h&ybgro%? gra zat“rated or
unsa(&ra@a@a;brl@tub ;pol aﬁbbﬁw@lalc@ H¥virlgr3 Y28l dagbdiystbmear bon
radi cal th 20 carbon atons unsubstituted or

a res&hﬁé’i’h"fm‘?éﬂw twé”mat'ﬁa & X garbesy greups of 85afialRg or unsaturated

alicyslieSpoRghitodyIRBCRS haiHsT totZHé%ﬁbéWat@ﬁ\% @r nore radicals
yse | ected f;f,om C, - C2oal ky C, - C20al kox

a res@ue |§9j<prg|ﬁdlw ellmlr(q—tjon @ﬁé gPWWIQﬁqLJr% o¥gmam5natWy&ﬁgpoxyhc

acid BAEINAB td 25 caBbe BmsCan{-dPaikpblysHibeiyaé héidd 8stioPklly contains further
substi t ut ed b one or nore radicals selected from

heterg aley ) if§ gkelegeq c, 2cycl oal kyl, phenyl, C, -C20al koxy,
the raflicams XhMG@@ﬁMelﬁmdofl’dnb lafother are

C4-Cyalkyl unsubstituted or substituted by one or more hydroxy, amino and/or nitro groups;

C,-Cyalkenyl unsubstituted or substituted by one or more hydroxy, amino and/or nitro
groups;

C,-Cyalkyl interrupted by oxygen or sulfur;

Cs-Cqocycloalkyl unsubstituted or substituted by one or more C4-Cyoalkyl;
(Cs-Cqocycloalkyl)-C4-Cqpalkyl unsubstituted or substituted by one or more C4-Cypalkyl;
bis[Cs-C1.cycloalkyl]-C4-Cqoalkyl unsubstituted or substituted by one or more C4-Cypalkyl;
a bicyclic or tricyclic hydrocarbon radical with 5 to 20 carbon atoms unsubstituted or
substituted by one or more C4-Cypalkyl;

phenyl unsubstituted or substituted by one or more radicals selected from C4-Cyalkyl,
C4-Cyalkoxy, C4-Cyoalkylamino, di(C4-Cyealkyl)amino, amino, hydroxy and nitro;
phenyl-C4-Cyalkyl unsubstituted or substituted by one or more radicals selected from
C4-Cyalkyl, Cs-Cyocycloalkyl, phenyl, C4-Cypalkoxy, amino, hydroxy and nitro;
phenylethenyl unsubstituted or substituted by one or more C4-Cyalkyl;

biphenyl-(C-Cqpalkyl) unsubstituted or substituted by one or more C4-Cyoalkyl;
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phenyl et henyl unsubstituted or substituted by one or
nore C, - C2oal kyl; 30 bi phenyl -(C, -C, oal kyl)

wae®aed7sd ut ed or substituted by one or nore PCT/EP2007/052584
C, - C2oal kyl ; WD 2007/ 068766 PCT/ EP2007/052584 -5
napht hyl unsubstituted or sugstituted by one or nore
C, - C20al kyl ;  napht hyl - C, - C2oal kyl unsubstituted or
substituted by one or nore C, -C20al kyl ;

apht h t hyl bstituted or tjtuted by one or
neptfigR BB HaR s BORBS hi it Bhypre Ebarlskbt St nevr: %5
naphmﬁcagxaoafﬁcymmegtﬁdteheirenmmﬁédi 536 ba@lcggmlbretmsugswt ut ed
r substjtuted, one Or.. nore - a :
napt@ogaRyk BBt e h g S TR fr afé pipoE e S Rd o
biphdrslergk flueenysauiagt hal ogen; tri (C, - C oal kyl )silyl; or
tri1(C -C oal kyl)silyl(C,-C, oal.kyl): 0.Yo,is a
a 5- gttt e G Far R BRftar suRSiSg b ofie gr more
C-Cgamyps of a saturated or unsaturated aliphatic
ol yvam ne havi.ng 3 to.25 carbon atons, a resi whi ch
2 C oA on U o Pt erronalr e ieh gl Moot
tri(C s@fslk@isid; o unsaturated alicyclic pol yam ne having 6
ot car.bon_at or a residue which is forned b
t”«*é?w%?ﬂﬁﬁW&%*ﬁwmgﬂgnino groabsuof ak argﬁatic polygnine
Y, is har!"siﬁge; whizh 6s toﬁnadﬁlb?z alirhipatiar drwafmiaﬁ)ﬁr@fpﬁﬁb@aturated or
0 nes. optionally.co s further hetero atons in
unsaf et dSielic GRlafiE ndinced el arbotB B dont | v of one
a resifietvirech iBasrtnednsy aifniidien def amind oepodf Xsaturdted & umsaturated
. residue which is f msg b% elimnation of z' am no
a““ﬂ\“&l?&?"ﬁ%@‘“”%%l‘%%i%r Yra9PS ¥f  an unsaturated or
a res&ﬂbuﬂrﬁébrEid f@’rﬂqdh@télig]imﬁon@f 93@@(\/\%&’90% afcér?brbm\agmgolﬂamme having
car bon at ons resi due, ch is for o
6 to 23 B HREER: SV o sef bt Siohly donding BB el pams in s
skelgddn;a saturated or unsaturated alicyclic amno
carb lic acid having 7 to 25 carb a . or
the ragicAl ) s sl e ahlRe e e s et ioRs of £
Z, is grresipse whidh s’ forrag by glimig anrpst zo&mao grampmtdi_ Z carbaxgl groups of
an i otoh SeBi B AHARE Ao R RO AaH nViRg R 2hgardon atoms,
a resfdug_tvhﬂ(fh ibgtbra’fe@ tﬁytzebit’fﬁna'ctlinn iof g aﬂﬁlab gtc?mps aaod” Eﬁrt])bkw rQ]Jroups of a
radi cal s and. Z2 i ndependent|y of one _anqgther, have
saturghs G RnSadrad] S dlcuan e ot EoR e s i or
a residue WYOCHJRS!f@n(dd/-kl)y, elitdimdtioarof t’la@inagfhbulgﬁ GW]? zaparboan lgb:ejps of an
.epared in apalogy to _kn nmet s, for, ex e as .
aror € B P r A Haiine 7 5085 SO S 478 7518 A arboxylc
acids optionally contains further hetero atoms in its skeleton; and

the radicals Z, and Z, independently of one another have one of the definitions given for Xj.

The compounds of the formula (IA), (IB) or (IC) are known and can be prepared in analogy to
known methods, for example as described in WO-A-02/46,300 and WO-A-04/072,168.

The relative change of the Modulus value according to EN ISO 527 is calculated as follows:

Modulusenn. = (Modulussy, / Modulusee. - 1) x 100 % ; with the significances:
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The rel ative change of the Mdul us val ue according to
EN |1 SO 527 is calculated as follows: MdU USenh. =
w@ dmdubsted i | m/ Modul usref. - 1) x 100 % ; w tPCT/RR2007/052584
significances: WD 2007/ 068766 PCT/ EP2007/052584 -6
Modul usenn.: relative inprovgoent (enhancenent) of the
Modul us as percentage; Mdulusf;,,,,: Mdulus of the
i nventive filmmeasured according to EN | SO 527;
Modul usref.: Mdulus value of the reference film
wi t hout the nucleating agent(s) of the 5 fornula
Mod(llgd)y,: rélhfdle iﬁfrp:rc(vbﬁ)ent @naamc@nﬁrﬁmgwé Mbmnn@faepémdntbgﬁ
erei as t sane. structure and co t he
oyl MeddBeal iy o it wsesiv ol Rodtiron £485a%22! ot
Modl??%f_aivrmdamy vauelog el r@@]r@cgﬁ_ﬁﬂrﬂmhbh\ta;]é aﬁaudfatgmlg aben{($)Af the
r . e total thickness of the filmis
prefe&ﬁ@@%q%ﬁ’ag)%ggbpnl in particular 15 to 100 pm
15 The fil mhas preferably a nono-layer structure or
t hree coextruded | ayers. The nelt flow rate, according
to ASTM D- 1238, of the polyner being present in the
The fefeterncdfilinFefepreg fi®halinhds. tBe 6amb stlgéttienaratcodddsitisnds the film

acco%{a’r%g?péﬁ? BEe%E[Ttgrequcnﬁ C%ntc%)aetsk\%?f(?rfﬁlkr%%y?lﬁége@]gﬁép?gﬁne formula
(IA), B) bg(Ipy.esent in the layer L is preferably 0.005 to
0.5 % in particular 0.01 to 0.2 % relative to the
wei ght of the polynmer. 25 The clarified filmof the
present invention s in particular an extruded bl own

film, fa d .bl filmljne,
e ol TR BHIPRAEH B4rea ol YhPandlEhd 2 prphed Ju] 0.
conponent . VVthout bei ng bound to any theory nor
dmting th ft [
The i) s et & RESUNEE ST SIET TG0 GRP TP BYPRT | ity of
the films is related to the enhanced shear viscosity
The S oW sptBadpraito B Bl B Ve ube sebieaRane Sreseal s upfover L s
prefeddibly 031 tdisfdgpraini 02301 ameR i kg] y between filmdie exit
and frostline. The techni que of producing blown filns

is well known in the art, although mainly described
The émfcept@datmtdﬂWeemmeaB&g 'ab@ft off méustrmljlatlApl(mmr tl'CI) i the pelymer

beln%Préeggrhttm ﬁﬁ{j@fﬁrll‘dﬁ qu rr%PI& éftg:gsfé %&ﬁ({}@q (f1 torb 2 %, relative

to thepweidtcef thé pumnier.l s of hlgh WD 2007/ 068766
PCT/ EP2007/ 052584 -7 quality under high throughput
condi ti ons using equi pnent, which permts air cooling
of the filmon both sides, i.e. outside and inside

The YN Ll bl £ ST, SORLIDG, L SELIBER, (1R %Sen tactured

on aly eakSele@bbwarfim Mosyathamsid de nycleated polypropylene as principal
component. Without being bound to any theory nor limiting the scope of the current invention,
it is believed that the exceptionally good processibility of the films is related to the enhanced
shear viscosity of the inventive polypropylene in the bubble, i.e. after blow-up of the extruded

melt and before onset of solidification, respectively between film die exit and frostline.

The technique of producing blown films is well known in the art, although mainly described
for polyethylene. Regular industrial blown film lines can be used to prepare the films

according to the present invention. It is preferred, however, to produce blown films of high
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of fered by nost equi pnent manufacturers. 5 The film

bl ow ng process involves continuous extrusion of a
w@eioynes76d hr ough a circular die in order to fBPCTER2007/052584

conti nuous cylinder of the highly viscous polyner

melt. Air is introduced thrpugh the center of the die

to expand the dianeter of the cylinder about 1.5 to 6

fold, simultaneously stretching the nelt into

ot g L AL RE B P e
film drh%cﬁlk Bi@ss, i.l@f oﬂtbiﬁefainb msirtw”lhfbﬁbllmﬂﬁlﬂhﬁu:ble@aSucfzh cooling techniques

ubsequent|y,. tupul.ar, fi is ed- o .
nave T BER IR oM PO S g3 i ey Sedil Yo St dfe gowadays widely
offeréd patredt @uibrhémahdryfastued. ont o t ake-up spools. There

are a nunber of variations of such a process within
the skill in the art, the contents of which is

The \glmcmo\pigg gt@és% gwiméi g%rhmzb?‘ @Ege%a ,40f afngrylrln'?aist}rahn@ea an‘schular die in
escriped I n - A- 2, - A= . ere the

ordegipa} @ﬁegt'rwevmﬂwﬁﬁ@ofﬁ%ﬁ'QbWafsgpv%B§¥@ea@e‘t-|/’dwa introdced

thro@h&lh&&erttékﬁj’feﬁlmdilewdx%@ﬂ/tﬁ%ﬂibheﬁér%f@g?}%d&] aib[SDUt 1H§dto 6 fold,

\ | SCusse al. C um ) - £\ 9, ; , rri.s
S'mug?”eé’lus'ﬁf ﬁgetéhngg?esm&t ")é?: E%‘QE“‘@%%Idfrﬁﬁg‘g‘b&néb@g}lf’éti%‘?%‘@@”%lﬂ’aa”d
stretdPipefithé @isn GubbibtMhd-B¥ntal bize Bas iticknes$6f 18IS can be controlled.
sur AR b2 S AR LSR5 on AR, SR B urec
treat@ﬁg%fi@@x@ﬁaﬂ oﬁf@f&aké-gp gp?cﬂi.fﬂhle'r'e :%ar% m&ﬁbb drof d%a&itignﬁbﬁsuch a

t he pec | (0] u (0] ol yner el or
proceshg M tha bR Tneict. e Sierts SR o sy meRPE byggterence,
for ina’talhealdy fddﬁ&?é? lDeUgTAIB]S)BQ,ﬂES;GDS-MGQSZO,@Wbgvﬂw;crél the difference between

. 0 0 In,T11ns SCl.0Se I oc Ses Sef . 18 .
nigh [R1f8E0 PR rah Bk I bR ST Bauravn i d5russed at wumn 1)
US-MH{ZB@,M 8.0Vt DeHbirig hetea yg’E&"ebﬁsrmjeBﬁDhSIﬁ@pbm@orbaéﬁdmance and

] S ., aCCor daq Wt t he I es t .
PronPReE AT YRk Bl R o b s et Eotnas Gaargnee
Booldo’fsmd us@getshml6laq1t7; Bt P@biez €S Pt, mﬁn?@omm\?w,l mg, paymlsf $30-332. The

" ryst | Z€eS . a ar e, ren ro t t. o \
term A8l R0t fdie el R hfight o tible.arirR Bt B8 formed into o
film oM drhainqidrehkanolohwediye liné. t he one skilled in the art.
Several variations of cooling technology have been

i mpl enented by the manufacturers of blown filmlines
As alrgndyarsaibzidamboyt refeaén cab lte bloethig gungmidfin filds vistioesn p®cesses used

t he cool i.n araneter.s often produce a re st.abl e .
for pygiBYENe, DU 4165t AL RRICaHE [SAPPTIRTIBLe mapnst dp fig Hjdh pgtalline
propyloherbades! ptﬁ}ﬁﬁbj I rk rbmls@d:mCHddanﬁi@ﬁcwiNttHﬂtﬁdm?ﬁr\]?&fvﬁhtidmmﬁﬁrig) often
aj e opt 1 ONagl. own on.the | ow st | equl pnen
advaf eGP B o bRcS8 o it €t0ati2es b BemoniTthoan
crystaiiizesf a;;tfdi rate dlfferart fegm (Hat ﬂ)prcWaE)T)pafe, oot méseﬁiklg;ht modifications are
.. .ClL.rcu renc nore. pre ra at easl a ut 5
withif e KSiGwiesiae alsesitssKBE Fs Be e PRYB0 A gAY Coolha tRehyology
havetbeen Ginplericated(Hy. thd nginafaetirers of biowelifiém tihe<it rcbanegrcielly, available
equi&rﬁggt. Réjtejétre}lre%@ tg thaet colo%%g? tparaaernoelfletzrs %ften produce a more stable bubble at

desired output rates.

Preferably, the polymers used in accordance with the present invention are optionally blown
on the low stalk film equipment (low stalk) at rates of at least about 2 kg/hour per cm of die

diameter (0.18 g/s per cm of die circumference), more preferably at least about 5 kg/hour per
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kg/ hour per cmof die dianeter (0.71 g/s per cmof die
circunference). The formation of coextruded bl own
wo pdonm®es766 known in the art and applicabl e to tPEI/EP2007/052584

present 5 invention. Articles illustrative of the art
i nclude Han and Shetty, "Stuglies on Miultilayer Film
Coextrusion II1l. The Rheol ogy of Blown Film

Coextrusi on", Pol yrrer Engi neeri ng and Sci ence,

ua 1 es; .an rris,
om of B giareelp ‘? 7 et of e celinigreshay st CoRREY Lt about
kg/hdeir @eesrd'of dib&ﬁﬁn&@f JOTBY §/s peAtin roatilemssur&féﬁ@a:rei).ngs
Conference, TAPPI Press, Atlanta, Ga. (1996), pages
571-577. 10 The term "coextrusion"” refers to the
The t@rm@t&ssOf@beﬂmdbdcﬂildvgw ﬁlm@ IDKNOWIY iR tepdre Bhd@ bpplichible tg thespresent

th t f , d h, . ,
inverlpBeAdgs Syl ke faufe Bebraf Sl QUG i riayer Fim
CoexdiusioatillIThe Fmee)ﬁc@yaﬁ B}ovbemm €oéktrsionn gvmm@ruargmﬁelﬁgg and

ool oy aD 381 YEhasdNt s mllpi DeEhatrinelalssues in e

BlowaFaienddaextrudioe Pg@t;d@e't 1886 Pblyextd, :Iidfhl’r&atlbﬁs_ &mﬂd%ﬁld:orhf@@hce,
nunper, o rent e S conprising the
TAP%@@??%Q§EBB %@Ih@gébpa@ﬁk ’B$*£érent material, a

different extruder is advantageously used. Thus a

The {ogt Sogeadftian FBleet e REpePs hEpirbfoie of Bpts whleypBfibuch o
singla@idewitf twoh® ns@rewrifidisedriatlged 20cHanakihe esiradated @ergrtégether into a
coext wded

iy Sy i, Rigtray Lelora eire ShoyanshiE; G asaNsioRaystems for making
multiBilyeefms ehipldyhat |edst tud @t‘trudb& feéding Meemniceedid besdnsblamde number

to,stack _nelt r fromtwo, or nore

of exera e Tepene R 1PEu T8 pirap e betdrL it 81 SouTietg the coextruded
film. Fbleeafdh|d’ﬁeﬂelﬁ matéiﬁl-ﬂ)@ dlﬁdl@dt bltaer fsiddnsntéﬁedd’ft@/ Lm'eesemts a five-
| SR S Ith Bod!G L fthe |
ayerdB?M ROHIET §P %d"et?%‘é F’?rﬁé‘ ﬁﬁb' %@E&BPH@G @’H‘?R gngre ot the layers
are ddehdfnhd Semekidtdrial.n the art such as heat sealing

devi ces using nmandrels and the |ike. Pouches, bags and

ot her containers made from this conbination of

Coextsighidedssarpiuesd thefor Cﬁé)ltl&‘lﬂbd slowinffives. S'I'hegmb'k/@mulﬂmb feadrels that
resi tance er e a ent

feed o B ianes iibe Brittarite fi SHicrAEdkiRn EMelapd to stack

melt &Ferstftonp end omnaor@rektrubiers| thks eesukthgCoelksirasnieid thérofed td tHen®m die.
of the present invention can be used as a packagi ng
substrate alone, as a liner in nulti-wall bags, or a

Coexsituiet glolvnfilnis bhtheanéseat iderstion wah lbbﬁfsrnﬁaﬂidhtoq;ﬁ)umﬂlésh bags,

ol etg | enes used the food pa ustry. WO
contdiest B RS Rsskt o GoaBrey e T R Rt i1 Qe sich g heat
seah&@dhwd:é’sylﬁ‘ngﬁrﬁuﬂd‘réagﬁdlllsé yke. Ppacies, bags @xiasthéresoatainers made from
this comsblna"?lon 0 ma erla% prowde excellent stiffness, optics and heat resistance and,
furthermore, provide an excellent barrier to grease and oil and light hydrocarbons such as

turpentine and the like.

Coextruded blown films of the present invention can be used as a packaging substrate alone,
as a liner in multi-wall bags, or a strength ply in laminated structures such as with

polyethylenes used in the food packaging industry.
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such as weatherability, heat seal, adhesion, chem ca
resi stance, barrier layers (e.g. to water or oxygen),
we@b@snesosd y, shrink, durability, hand and feel PCTIBPRQ7/052584
or noi se reduction, texture, enbossing, decorative
el ements, inperneability, stgtfness, and the |ike.
Constituents of the 5 |ayers are specifically selected
to achi eve the desi red purpose. Adjacent | ayers can be
I.Irectl ered, or alterpativ have an dhe ve, -
in ks i g acvonBocioh gy Top BrTTe B o Sharargristi
suchmsrvmiﬁhbr@tﬁllltwt’maﬁwemgac&@bﬁﬁJ Mrﬁu&mw&usttatoeeemneNuv@melg to water

th t [th h t f
or o G RS oSy e 2 ot hee Bl apifre
embdossurtgh secpfr@ta@rdlemme Ninpefmedbiityg @&ﬁmpemtd t0é likdECgpsRisents of the
er e

ff t d/
layers gls SRS el syt oAl es e GRRIRE BhtosEboxc s udad <

nultilayer fllms enpl oy a high crystalllne propyl ene

ol r.in on nd an e | ene, pol roi
AdiaGE FRaBrCaliTE ey Sy o oS R Ve TRy or oher layer
betwkéry E?ferrv\llpbhlcljlﬁm] o €éhd hepeseesfambrdvinggianesisn aferd bétwfethNumerous

ccneShE St i o SRR B4 e L PR 5 e mutayer
fimssice@amgigho tHeppreséeit inveash. optical clarity and may

conprise a clarified copolyner or a honopol yner of the
invention as described above. 20 Conventi ona

In on@b&béétioﬁﬂ&e e eSBMD wiv@nﬂid‘mgNI&?éré shifmess| bF@Hr@@sM’[ﬁiﬁﬂ&ind/or heat seal
ty an 0. be use at. rela [ .

per@'@ﬁ@ﬁ%ﬂ? "HPO'%%OC%X%W BRfeye figs 8f”fplé’é/ r\‘/éh C@gpa”'i”ﬁ propylene

basefotyntaiiradne laipei andl dnnaéth@éene p@yma:t in it |ela‘styorw dtherﬂ”@fdr The ethylene

ol yolefin matrjces
poty et gk Sl Dubave HEioxprl s noass ol g SListRe e ol tystatine
propydiid-Based mallywaesriwil inaprdvepinatove il tstifimiasl lapasstrahdite adlyintain good
i durigg filmblow n g Fn ﬁcf gyvere t hat thrz indgt%tr.ial i

opticglclardy apd, AR PMBHES @ CIPAPST FRRRY Mo ASemaRgimpr gENgdnvention as
desciberabmed in the art, especially considering working

hygi ene, sublimtion and deposits on col der machine

parts, and affected aesthetics of the final film In
Conveatibrigskarifi@rs hewn fri tee airt haOéI‘Mﬁnnédi thedhalrgiabi@@bhd gavageriesuse at

t
relat G D P O RoP DB P e e B b Geubaeh e mied
compltibligugth mbstypoljotih nittess, 8spdetneith ipalypefpleat scauses bsvere

vola R T aer Tt B Siiog BloB e Speiey) PR eEfg furing

film dlowiny aresgﬂrﬁxﬂe@maew]emm&mn tige offconiérkionaissarifibrst da not really be

filns, - t her ef or e, 0 itive usa
practies Tt A b Co g oL Loy aTiBS gient b Bgiigiand dposits on
colddP@iddhir2Qsarts D bdib ctedldbsrgicesitpatihalfimspect of the
present invention is, therefore, a novel technical
route towards clarified filns containing

In copwhsmas Olayileﬁ*ﬁl&:oaSerﬂrohBIOiLmRiatlﬁ@H@mﬂﬁﬁte wifit-likbeubsthmdes, which do
ture. &;Jcletlg% nts sel ected

nelth]eE)En ngr ?q|%jl|lze(lti] E)tI)I s '”88&%615%}[}91&'{"88{5n%ﬁ%mgm have

benedisial effects on the mechanical properties, they cause deterioration of the optical
properties (e.g. Haze or Clarity) of the final film - sometimes even opacity or milkiness of the

films - and are therefore, prohibitive in usage for the manufacture of clear films.



10

15

20

25

30

excellent clarifiers for application in such filns,
whi ch can be manufactured on conventional 5 blown film
wo povemesoper at ed with air-cooling technol ogy. APETIEPINET/052584
enbodi nent of the invention conprises a process to
i mprove the stiffness (e.g..qpcharacterized by their
nmodul i) of such blown filns without inpairing their
elasticity (e.g. characterized by their elongation at
resent ention

One BF S HAsPERS i EacH GWRBRTY & WPISLT ar e R tochical iSuts Towards
clarifieal firps opythiaimg polyipfopyleplelay pringipaiaidheiit df e fintdiructure. The

nuciGai66 auEPrEsE TeTeR PP NE e I oLy b Bppg g perform as
excelldrarciatified f@fdppmarlﬂyhrf:‘ﬁ&h(fﬂms hehierasar ye hbawacturediedn conventional
bIowgﬁEn Ft rial ondl‘t1 ons econom cal significance. It

S ?%}Q"t ﬁ'rﬁioﬂlﬁlgttﬁﬁrfm%h nmono- | ayer or

pseudo nonol ayer filnms allow full re-use or recycling
r film uction or subsequent oceSS| i.L hout
A turey SreouTREP R fyeRloritriBeRareriest TG e SHiness (e.g.
chardreerelibyghéismbadir lof sdakasoen £imal withoubienpaitingithéipyastiity (e.g.
struc

char gl B it eafaath ab bisk T T ReerraailE pLEHLRverliph Blovs t
transfdrehe vsietiibenefitd of tlakfiedl @Woﬁyldnmumbm@ﬂw@gpsmsmms with
a

excelil TehyaEA RT3t PP R RSP BBy EvamTIgisdBde Pigsively from
clarifid@ do@pﬁ@?@%&hﬁ%e%lk"ﬁlﬁﬁwh ‘aﬁd@’(lht}dsﬁﬁﬁ corditiomerat skdridmical
___layer in.la ris 0 .
signit RSP dheHolid Ge Borhat Tiret Dt g S ABHHSG Enugiogngnolayer fims
allomﬂuﬁﬂs‘i}hﬁioﬂ r‘eﬁﬁﬁhg Eﬂéryfﬁi’h frbyécﬁl@&on oﬁﬂBEeqlleinlE)BlE:céi;S’\'ﬁﬁ withdug any

et ene, c one
dowrbgr% ng a%ro tggﬁrg%(erlq_' |ty V@WQI'%@@Wge%W?th&%Wé’ tﬁayered
struc(%?&epmdlmtbdmhﬁsﬁteﬁisr) of firstdsed oatdifey&itpophtbrs.any

bl ends thereof. 25 Filnms according to the present

i nvention contain at |east one |ayer of polypropyl ene

In on@duithisr@spedt @y tie idrendsn,skthreel Iayeerﬁlrﬂfstrndneredgaxéd witted high
racticed

filnms, [
crystelinb ioat Rorgassd POV Tt e BB e Seliu i b yavep isscpre laver
is sahdwiakkdisdétwepetvd etbylph®pelyineeskinfaybfse Thédd gkin lapsts inhg be
comge-Gts-Ran B B bt i PRen G aR e TR & GBrene.
LDPANILDRE (radiydirsg ethyleee gode'hérS W) tarpelyfnesowiendie/orused digha-
oleffs 11575 1 s EetieRe BRERY bheimird: PR Wit 5 PaRes  Salstysn and
any @Bethsohgebfmers (e.g. ULDPE, VLDPE, LDPE, LLDPE, MNDPE,

HDPE, m PE) inprove puncture resistance or toughness,

create a soft-touch feeling or nodify heat-sealing or
Filmg aaordigg tmrtb@el‘dsleaﬂnvémoﬁfbeﬁtb&&&_l'%t B@Va?ﬁ%@%fyﬁﬁiw&ﬁe as inner

vrh s G TR RS 33 A AP RATERY o
combinations with further polymers are widely applied to adjust specific properties of the
films and the articles made thereof. For example, coextruded layers of EVOH, PVDC (e.g.
Saran™), polyamide (e.g. Nylon™) or polyester (e.g. Mylar™) are frequently used to reduce
the gas permeability for oxygen, carbondioxide or ethyleneoxide; coextruded layers of
ethylene homo- and copolymers (e.g. ULDPE, VLDPE, LDPE, LLDPE, MDPE, HDPE, m-PE)
improve puncture resistance or toughness, create a soft-touch feeling or modify heat-sealing

or tacking properties.
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filmconposition. Their specific functionalities, such
as the aforenentioned barrier properties, have
wo ypiroed7bey nore significance for the final filPCT/EP2007/052584

properties than their individual thickness. 5 A
mul titude of different fil m4fiarm ng pol yners can be
conbined in such nultilayer filns by either direct
coextrusion or by using adhesives to further "cenment"
the individual |ayers. The inventive filns, however,
are preferable made w t hout such adhesives. In

Thesaddmdtionsl 1&y@rs ben helSlrpadiagly mumbdambmnga@idj/ PO%r@ess lesheflthe total

fim GiPiag atye HEcRat B RGeS B3 7P atREEMEAlaned berigs Propertes,

haveaypidliInhdra signifiepiydecfoethedmeartimqryarties thah tHelréndividual thickness.

A myE o BT R ey e b ot Rhelh Adulebel s by

elthesﬁﬁﬁlﬁgbékt@@dmmrgbuéﬁmhéilv%etolf@ﬁidﬂ@mt th& irldividual layers. The
ac gh?ance Wi th th% di cIo g lﬂ \Present
invenig Jims, JRWPLS a6 "E 8r PR SUCh? eeQ‘i Fad

enbodi ments: E-1) An ext ruded air cooled blown film
co , f to 100 rel at
in adfof o I TR Rl fer 1@ sBry R o bR 8P by Case v
propﬂémba{mrpolﬁﬁbrEﬂ%)y tfél’inﬁkidédlldétlﬁb Righ cecallime pbtbmﬂmlef-bdsﬁd polymers

ntains.a po ene honopo
ot the BaEHNG ST e o BTt R e RGP uerton BB gnadeoLsly have
greater biiffnelss, Geagtirawid hgh-tetnpetatind redistante/pr opyl ene with
anot her synthetic polyner. 25 E-3) An extruded air
cool ed blown filmwherein |layer L contains a propyl ene
copolymer with ethylene at an ethylene content of 0.5
: r-Iatl )

prefel‘rrlebrénvmﬁi‘rﬁemsthe poI ypropyl ene hormpol yrrer or 30

copolymer has a nelt flowrate of 0.3 to 5 dg/mn at
230C and 2.16 kg according to ASTM D1238. E-5) An
E-1) extextrdéel s coatexdbledn lfilnowhichiid cormpnsedion 20 e 100 Yoby weight, relative
east one coextruded | ayer of

t t
to st BHEiBh e b By BBy e SR T o SRR VBt ena” { LORE,
LLDPE, HDPE) or WD 2007/068766 PCT/ EP2007/ 052584 -12

I m PE odu
e2) BRSPS e SR THu P S Bl oSS Apbbogpyiene
hom@fdlwmrombem&:opﬁlyﬁ)ar,/&neﬂmtlmgldlesbgmefntelmtdpe@'n’@r,ca/\nloék tapolymer or
consi sting of 3. coextruded l.ayers, the layer L is the
a bie§ 8 PF hAWBEy &he WG SeheT SFeLC T Rrn So ars the outer
Iayers said ski n |ayers S1 an_d S2 contain at |east
E-3) ?«8@3‘& de_ %bcﬁd %% glrr?Wher%ln |a§/<9r']_ goenl:[]g‘lhé X pPoopr}/e%teQ:\élpoeI?r%er with
ethylene at an ethylene content of 0.5 to 15 % by weight, relative to the total weight of the

propylene copolymer.

E-4) An extruded air cooled blown film wherein the polypropylene homopolymer or
copolymer has a melt flow rate of 0.3 to 5 dg/min at 230°C and 2.16 kg according to ASTM
D1238.

E-5) An extruded air cooled blown film wherein the film structure contains at least one

coextruded layer of low-, linear-low- or high-density polyethylene (LDPE, LLDPE, HDPE) or
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net al | ocene pol yet hyl ene (m PE produced with a

single-site catalyst) or any m xtures thereof. 10
w@200y/06816€xt ruded air cool ed bl own fil m consi seCcTEPIN7/052584

one or nore |ayers of polypropyl ene honopol yner or

copol ymer conprising at |easjfp 50% of the total weight

of the film of which at |east one |ayer consists of

clarified polypropylene. E-8) An extruded air cooled

| own f ont ai ne or. two | ayers of :
et oL B 18- AEISUr oA B e NAsaTI LAVSLL agipeqt o the layer of
polyprop@érse.on one or both outer sides of the film i.e.

formng one or two surface |ayers, of which at | east

one | ayer consists of clarified polypropylene. E-9) An
E-6) @xtextrdést air codgtaxDbledn lﬁlnﬁmﬁhsfsitlhmocemsé)&tddﬁg layerd, W2 layer L is the

|nner| Igﬁ%nageglﬂ&g%e 1 | R?%gé ﬁff‘eﬁ&‘ ge iqy&rssﬁalglsglr{]ﬁ)éer%E?&nd S2 contain
at leds2p@ 1% of Iofvg Nigedr-ibWeor Hgh-aemdity p3fyethyrnk JYBPE { LHIDAE) € £3E) or

/| (S1 +,S2) is om20/1 to 1/2.5, preferably fro
metalfertya VeI N THRE PTaiPes Wit g Bl St hor any migipres
there®n extruded air cool ed bl own filmwherein one or nore

| ayers contain ethylene vinyl alcohol copolyner
(EVOH), ethylene vinyl acetate copolyner (EVA), maleic
E-7) anheydndieieau%odjﬂoafblbwd fipo tyrmistipy lok e o mp@! Ixdrl vt Bdigpropylene

ners fac lic-acid e s with pro ene or ,
nomGRRTERE condi B Sorairect ey wa ot et Feb i Bt & Bfn. of which at
leasteinBYayen eongisis widlasfldddanerspylenel de  (PVDC), pol yam de

or polyester. E-1 1) An extruded air cooled blown film
consi sting of one core layer of clarified 30

E-8) paleynudmyduecwéwmwn fijmresntainingapel oy s Iagard df @slypiopgaene
of one qr nore ers contain

homm(yé?%r oL SRR YN asg§kérf eégarsr%ll %/n&o(swlhe(ﬂgeroﬁjdés o'?Yhé film, i.e. forming

one gralvpsukydelagers cafpalighanast ohe ayeytorsisacofdtiasibe pslypiobhlene.
propyl ene or ethylene, acrylic acid copolyners wth
propyl ene or ethylene, PVDC, polyam de or polyester,
E-9) Aalextrusee diocddel blowvalilnnwedrgidtingfof twieorfthleaco¥ruded layers, the layer
An extru

. 7/ 068766 PCT/ EP2007/ 05 12
Lis té? a%eo'S‘V%roa%’l%\ﬁnorftW?% %ﬁa%ﬁ?é‘ﬁn eé’&?ﬁrﬁ‘y&Fﬁal"Whﬁr%%H‘e ratio of
the Iwerﬂmme@ﬁsem ve layers sandw ched between the
L1 LEBIFR ABVET S bRRSR R RR el MR R o250

preferred for usage | n coextruded mJItl layer filns
cardi to the invent An ext
E-10] &8 BafU iR Alnedete RS iat YBereBiticue mirB ST 4 Blhjegeyviny
aIcofﬂ}?opcﬁyﬂ’ﬂ@'flsﬁfﬁ)I—bye_ztﬁylehé?aﬁiél a]:@tat‘e:r cokibly}ﬁerQIE\SAl)s néaleic ?nhydrlde
o Sh R R, 5 NG 5P T8 SRR 8 e or
ethylpaé, tacelit acidenpanpees wivh drdpylene80etbilertie, polyvinylidene chloride
(PVDC), polyamide or polyester.

E-11) An extruded air cooled blown film consisting of one core layer of clarified
polypropylene homopolymer or copolymer and less than 50% of one or more layers
containing EVOH, EVA, maleic anhydride grafted polypropylene or polyethylene, copolymers
of acrylic-acid esters with propylene or ethylene, acrylic acid copolymers with propylene or

ethylene, PVDC, polyamide or polyester, relative to the total weight of the film.
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15 to 80 % relative to the reference film The
enhancenent may be in |ongitudinal and/or 10
wo e@n®ysgseal direction. E-14) An extruded air PODERZH07/052584
bl own film having a Mdul us according to EN I SO 527
enhanced in | ongitudinal di.rgction by at |east 10 %
versus a reference filmw thout a nucleating agent of
the formula (I1A), (IB) or (1. 15 E-15) An extruded
ir co edbo a_ Modul according to EN .
12} Ao R i P TR REG S e s Ao Ra 3 cathoreadiesive
layer$ @afdwi el?@t?ietw?érefr@rf&m |dyieks1onhprivmd tha totﬁlggh E&U ttog ArL]Jseful
agent of the for .
ache3ES brsckpoltn VLA L ATppusiiir leTirt ohlSaaey & oS dithe Mutiayer
films @A&or¥InG+d He3pvergiduced by at least 10 % or at |east
15% relative to a reference filmw thout the

nucl eati ng agent(s) of the fornula (1A, (I1B) or
E-13{ ARpxtriifddchitesntedvisibwie filnshavingd@ Moda luk atcdreidy ee BN 01827

t 0 % tQ 70 % | at | f
enhapPpchy 34810 Ip Shusiblin ASerRiants Al i Mifeting agent(s) o
the fdiaiga (1&), ¢I8) oull@). SdidmmiMbd uwsis in piran&tbnhandddagefq to,200 % or

15 el g e SR T TH oo FRA SIS R o
transhiazal d@vgetiessed as percentage; Hazef;,,,,: Haze val ue

of the inventive film nmeasured according to ASTM D1
003; 30 Hazeref.: Haze value of the reference film
E-14yAh leetitidddnar custddetsibivm gimaigaunid 8 Moatilus laecdraingud &N 1604927

enneie indongshia diecldn lalReshiDEE y8ists SE8kEmeRdMhy oy D

nucldaging agéntof thedrmadila (IBRIB)br §%). rel ative to a reference
filmw thout the nucleating agent(s) of WO 2007/ 068766
PCT/ EP2007/ 052584 -14 fornula (1A), (1B) or (1C).

E-15pah @xchded etln/cooaddmO\iws filmhhaarid & MmldaIUS aﬁbm?mg do BN I]CSO;56270

50 % refere ilm
onnafie Ul it CURGt i aie g Fatalon mees A vyhads
nucleztihg abadted trasfofrallh 0Mg,: (1B oc(ia).i t yenh. (darityfilm/

Clarityref. - 1) x 100 % ; wherein the signi ficances

are: Carityenh.: relative inprovenment (enhancenent)
E-16pAn &mdd@aleaqmlasts&\ﬂn félsn havigea Hage valu€AS T -1 008) reduced by at

Ieastq(g) {B@ﬁ'%ﬁ I\é_glﬁtu@fé reI atlolnaY %F fgtlf,\r\l/cee ff@p d\u hgtgtatsglrnﬁ e Cn%?qggn[zg) of the
formulaf(i) giR)er {(I0) nSait Hage valub és inpaetituiay eeduged @t 0 oG gent 15 to 70

0 extruded air cooled blown filmhaving a
%, aré% t?/ﬁ?edse%rb% @mng to ASTM D- 1003

The aforementioned relative change of the Haze is calculated as follows:

Haze.q. = (Hazes / Hazews - 1) x 100 % ; wherein the significances are:

Haze,q: relative improvement (reduction) of Haze expressed as percentage;

Hazesn: Haze value of the inventive film measured according to ASTM D-1003;

Hazeyer: Haze value of the reference film without the nucleating agent(s) of the formula
(IA), (IB) or (IC).

E-17) An extruded air cooled blown film having a Clarity value (ASTM D-1746) enhanced by

at least 0.5 % or at least 1.5%, relative to a reference film without the nucleating agent(s) of
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reduced by at least 10 %relative to a reference film

W t hout a nucleating agent of the formula (1A, (1B
w@eoofh&766 and a Clarity val ue accordi ng t o ASTMDERNIG052584

enhanced by at least 0.5 %relative to a reference 15

filmw thout a nucleating aggnt of the formula (1A),

(IB) or (1C). E-19) An extruded air cooled blown film

whi ch additionally contains in one or nore |ayers at

| e e Pk selected fromthe ou opsi st
rormigg 1. GHer et iy Gl ap BRaniat othonss B B35 50 Wpr 1.5
25 Ypedlbtiveud e @fddndedfil@. 1 % by wei ght, like for 20

exanpl e esters of polyols with fatty acids, or salts

of fatty acids, or al pha-tocopherol; 2) antioxidants,

The éfbﬁé‘nﬁrﬁbh@'d félémxetcbaﬁye?:of%é)wamj iglaticulbiddeasffolovexanpl e
| |mar§q‘ eno c and @r@?/ ased ant i oTx i dants or
Clanyesong 534% iy rafn"tl?xc R ﬁbe’b%ssﬁﬂwcé‘ﬂgeso?re
sul fur; 3) antistatic agents, preferably 0.1 to 1.5 %
. weight,. like for e fatt
C'ar'@?rnoxrﬁ%a Siniremd B R R CG R ypBstdy A béfentage:
Clarilf oDlatig-valuglhvd shiaventive mnph@sghem ab@arduag tceAsmsawm
uartern

Clariypro EBR S aRe it A 2rersied 1 Wi A e A Riciing age.
pr ef er abl ybO 2tol % by vvelf ggttulrlat(gdfor e;(grgl e
e-18f RURRISERA Soirs Bt Fif B 2 BheE VA5 nalEhs 10 Rs 1003

reduGatCihy @Sesst MO GarelatRelid besferanlc filds with@ataasicleatitg agent of the formula

ing agents, preferably 0.5 to 5 % by wei ght,
(IA), ﬂgigrégfg BYanpi e compounds based 30 on et hoxyl at ed

a Cldr@W@allﬁé‘I&d@rcahd PV T Do 748 @ifahted by 810644t 9,5 BykRitise of a reference

fim GRS biclednarRntel et RopuedPl R Ied o) 1 gne
stabilizers, preferably 0.1 to 2 % by weight, like for

E-1 Qgé\a %g%ﬁqﬁ%tnajr[ ﬁl:oC i}edlt lﬁ%\yréﬂder 6451 ga%}}?nr@glégrg%t%s%p gneg gr moreolayers at

leastOé/AdBR0O €610626 &ém thad rdup%obyistvey ¢fht * nmeans " rel at ive

1) ar]ttlae&ggromeirant pfggéfr%ﬁ;@)(gﬁg 'E%@grvalfuﬁké"@gﬁlgaggp I&grl]\ﬂl % | %Welght like for

exanviieesters dfipelybByeth fhttypaelds, iopsaltd of fatgracidsnsr @Ipl@a-tﬂcop’@érel

2) iR SHRRTTLD! (R0 B Ry s e S T o B Pl and

lactohebaséaritiogidan@ior sdetaldatyesrtivkigants SohtB&ir@bHﬁ:@blﬁUﬂoug bresdfur;

o o 55T FPYaPSR] FIET b By Bl T T R Yy i

ethoxyeted ainjoeBror eftdxyllateArinined, dalfdts-, sulfonate-, phosphate- or phosphonate

esters with long-chain alcohols, quarterny long-chain alkyl ammonium compounds;

4) slip- and anti-blocking agents, preferably 0.2 to 1 % by weight, like for example

compounds based on amides of saturated, preferably unsaturated long-chain fatty acids,

inorganic oxides such as silica, zeolites, alumosilicates; and

5) anti-fogging agents, preferably 0.5 to 5 % by weight, like for example compounds based

on ethoxylated long-chain aliphatic or aromatic alcohols, esters of saturated or unsaturated

long-chain fatty acids with glycerol, polyglycerol or sorbitan; and

6) light stabilizers, preferably 0.1 to 2 % by weight, like for example sterically hindered

amines or UV absorbers or any combination thereof.
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1.1. Al kyl ated nonophenols, for exanple
2,6-di-tert-butyl -4-net hyl phenol, 2-tert-butyl-4,6-di-
woredonpbgohenol , 2, 6-di -tert-butyl - 4- et hyl phenol PCT/EP2007/052584
2,6-di-tert-butyl -4-n-butyl phenol, 2,6-di-tert-bu- 15
tyl -4-i sobutyl phenol , 15 -
2, 6-di cycl opentyl - 4- nethylphenol 2-(a-net hyl cycl
ohexyl) 4, 6-di net hyl phenol ,
o di oct adecyl - 4- net hyl nol,, . s ,
o B S B0 ad PER RIS IR i b foming sy vr
oxymnet hyl phenol , nonylphenols which are linear or
E-ZOE,&%Q%F cf%ir@}nr ct:o} ?]\Qjm ﬁlﬁg{ofg?r’einftﬂg Ia?/)é?[rgldgitionally contains one or more
anti-agdlorfléramishy| - 6- (1' - met hyl undec-1"' -yl ) phenol
2,4-dinmethyl-6-(1" - nethyl heptadec-1'-yl)phenol,
2,4-dinmethyl -6-(1 -nmethyl tridec-I"'-yl)phenol and
m xtures there- 20 of. 1.2. Alkylthionethylphenols

A mofég geﬁﬁ%@%ﬁ%n%’ﬁh Moﬁr}%t : tdglltl}?érste W?!rb H@M rptr%sbezﬁ &l tﬁlé] %QI?/mers
forming efieyintivicoaB b ek s)%l&tdfhy&dvdmﬁIOiese additives may be present in the polymer

in angelat hONBl i g Eed bRueon et PR iam o

2,6-di-tert-butyl - 4-net hoxy- phenol,
5-di-tert-butyl hydroqui none,
L’“%Oﬁdam 2t ert - anyl hydr oqui none, 2, 6-di phenyl - 4- oct ade-
cyloxyphenol 2,6-di -tert-butyl hydroqui none,
MML@? RYArv e 89 i demef bt Pt butyl-4,6-di-
meth@l,pﬁelﬁtbl Q@Fdl-t@ubuﬂykﬂ-ehwtﬂjhéxglph@?dﬂteﬁ-beﬂrain€butylphenol 2,6-di-tert-bu-

di - d h
tyl-4- iso utyl-pgegclahtgr |§yc ?%a[ntxi)gd'ﬁ%tpélpger{r XéBﬁZrP Lylcyac olh%xyl) 4,6-dimethyl-

phenBr tpecw&&édaicyl 4erfe&@q:maﬁélolz 4, 61*@%@ sHendN &2, 6 18ixdrUb @ §-4-meth-
of (vita WO 2007/ 068766 CT/ EP2007/ 052584

OXymei'B"aheﬁo' P@W‘Eﬁ&ﬂokﬁ‘@acﬁ RiediepheryyPneieddn de §ige chaingyipresxample,
2,6- d?-nanylmtrh@ﬂhyl@b@ndl th4 dwbuﬁh/r B¢ TRt ROl i/l)phenol 2,4-dimethyl-6-(1'-

methxfhgptagﬁq; gg;(li) gnqle?,f‘r cﬁrma%yl %r(héqqﬁwnﬂﬁg%aml)phenol and mixtures there-
of. 4,4 -thiobis(6-tert-butyl-2- methyl phenol),
4,4'-thiobis(3,6-di-sec-any|phenol),
4, 4" -bi s(2, 6-di met hyl - 4- hydr oxyphenyl )- disulfide. 5

1.2. Alk@lthud}hgtval/lbﬁ@r&ﬂaé)lfﬁsm«éﬂmlew 4fd36ctﬂthﬁ>dmétﬁ -6-tert- butylphenol 2,4-dioctyl-
I enebi s( t hy ghen ol

th‘Oﬁi%Mﬁrf@ﬁ@%‘PE%@'t ért d'eﬁv%'ome@'ﬁ@/fﬂ%l@ﬁsn , 20 ézd%e@('ﬁwmethy' 4-
,Kmqu@hms[4 net hyl - 6- (a- met hyl cycl ohexyl)- phenol ],

2, 2" -met hyl enebi s(4- net hyl - 6- cycl ohexyl phenol ),

2, 2" - et hyl enebi s(6-nonyl -4- net hyl phenol ),

1.3. Elvaroqmﬂbﬁ’éﬁ Qﬂ@l@lll@(a‘ﬂecﬁh%ro&lﬂﬁéneﬁu‘fdrl @fh@rﬁt@é 2,6-di-tert-butyl-4-methoxy-
-etﬂ%éldeneblsé -d| -tert-but heno

pheng), 2.5 G4 I ERGBP 802 o1 4 5 BEi MR chpeny 4-octade-
cyloxgpRendled, 83il-esnehitd hiré quinarieh | ognert Hiity)- 44ﬂyﬂl@ﬂ§’énlsole 3,5-di-tert-bu-
tyl- 4‘§y(f‘ox¥gé‘ﬂ9rﬂﬁ’ eRebidpBPUY -4y AroXy RRANYE nEaRtes - Riskd/P-Phierdruty-4-hy-
droxypheftyl#adipgtehy -

1.4. Tocopherols, for example o-tocopherol, B-tocopherol, y-tocopherol, é-tocopherol and

mixtures thereof (vitamin E).
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| enebi s(2, 6-di-tert-butyl phenol),
4, 4" - met hyl enebi s(6-tert-butyl -2-net hyl phenol ),
wa 2706856b-t ert - butyl - 4- hydr oxy- 2- met hyl phenyP¢hEPRNB)52584
2,6-bis(3-tert-butyl-5-nethyl-2-hydroxybenzyl) - 4-
met hyl phenol , 1,1, 3-tris(5-tygrt-butyl-4-hydroxy-2-m
et hyl phenyl)butane, 1,1-bis(5-tert-butyl-4 15
hydr oxy- 2- met hyl - phenyl ) - 3- n- dodecyInErcaptobutane

%ww% 1%r e&ample%& thIO% Yg tert- buty-q'r -methylphenol),

2,2' thlos(s& betylohdntl )y U;4AHiytsks(0xyrt-butyrs-methynbreingl)) 44 ctipbpetdt-butyl-2-
meth%lpgf@ﬁ?:#‘ A-BPRRHd O -5 aRYIRNGRY ) 5 4 IS PRSPV yA-Brdrxryphenyl)-

disulfiddut yl - 4- net hyl phenyl ]t erepht ha- | ate,
1, 1-bi s- (3, 5-di net hyl - 2- hydr oxyphenyl ) but ane,
2,2-bis(3,5-di-tert-butyl -4-hydroxyphe- nyl) propane,

1.6. AlktiddnebBphéidls, ot ykarﬁplbﬁjz ORI BmaEy( b pdrebitly)-4-fethyiisrdeol), 2,2'-

methyIbpCE s R AL Renglle #12-MetensR Sl omet ko ssmstiplisysionexyi)
phen@l]t ang 2 ﬂqeﬁ}yléalebls{ﬁ' méfh‘)l @c@@&@kklpﬁ@rﬁmpunctsz nﬁétﬁylenebls(6 -nonyl-4-

methg@ﬁﬁwl) & %éPethHEF%%éyﬁrd'AefﬁWrylﬁ’J@?”@) 52 4- ethﬁldgnebls(4 6-di-tert-butyl-
phen'oUEt2rD’JeHﬁjﬁééHéﬁ%r(&m&ﬁﬁﬁf-@ﬂ%t}/lbﬁér%cyi 2'4ndWMPEReDis[6-(o-methylben-

5-di -tert-butyl benzyl mer capt oacet at e,

zyl)-4- n@@ﬂmwe@owu 2 8rmetbluteyBblalﬁﬁyd)r@WWIzylhﬂmeylpb@@dm ag-methy-
|enet5§( 6’&1%%9( 'btjtgr@éﬂ&?’% %%ﬁ?é{%&]ﬁ{;ﬁfg%@ﬂ{eﬂ%p%ﬁ&l‘ipﬂ‘i-*Bis(s-tert-

tert
butyltﬂehWogyszfrrfthdphenyl)butane 2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-

methgﬁﬂgf%ly é 13?_3 C? eq'tgrge n%l)?llug dr?ﬁ/ fﬁ%{%ﬁﬂfﬁd}% ?PF%@% butyl-4-

hydr@tyo%mﬁybyherwl)’z& mdgd@yﬂn@ncamtebwtamxt yethylertey - glycol bis[3,3-bis(3"-tert-

butylg4|" 92 r?gygﬁ%h% @t)}é‘%@i ort blgﬁ?a tel't bhjtytl] 4(‘{1 g;(o%y?-rrrrl]etehe/hgﬁenyl)dicyclopenta-
dien@en@y[ﬁ)(ﬁatedmrnw -iidroxyed’ mlesdmwb@apﬂ@gtwh9+mezhﬂpfmre/llterephtha-
late, éﬁ s f—%lg-'((;_’[%itflrg %Wé’ hyd’fo%@ﬂ@?&%l brﬂ ﬂg(3@dlqraﬁdbutyl 4-hydroxyphe-

nyl)pirpayie) pheRy3-is(-rthiugy(-3;5diixy-enathieheplyl) 4-myodesyipirseanfobutane,
I I / 07/ 052584 -17
11!5@8%@&?2%%?P ¥§§ ggéﬁgsfgggﬁgéﬁﬁgég for exanple

1,3,5-tris(3,5-di-tert-butyl -4-hydroxy-

NgYy ! g A A A .
1.7. be i Ehdéé E%P‘F Eé@%&t ¥! &%&ﬁﬁg%& SRAS el eyt utg-44 diydronyd
benzylamtgher,t mtadegﬁéﬁydroxy -3, 5 d|methylbenzylmercaptoacetate, tridecyl-4-hydroxy-

3 5-di—te%l§ut§flrl % ﬁrﬁércgﬂ)toééaé'tét fiﬂi%{)s;é‘-g{-{‘téﬁ{)q%é}f-ﬁﬁ{‘yéydxw&%%miné, bis(4-

e co oun
tert-bptvl-3H ysl( oy td/6 dm&ifa)ﬂbwy%dlm'w@eghthﬁléﬁ b bpisy 3. 5Ai-tartp@ylyA-hydroxy-
benz%l@dlﬂd%?#g%@é[g 355 td”egtztgﬁﬁ hygro(i(ybenz Imet,\)rcapt[)acet%ydr oxyani
lino)-1, 3, 5- tr| azi ne,

1.8. %{@% &gé@@% YidlorBitdd, %?’ e2<aq1:plet S dctabyilo Aoiyes QxRifity-2-hy-

droxx(t@nsylﬁhalo@ter thadaCWdBdﬁWhtyhéamey -2;reethylbendyhmalonate, di-
dode% Y e?cag;'ide‘% 0. H\é (385 b BRIy A-HYUAGB RS fnalonate, bis[4-(1,1,3,3-te-

u rat
tramqth:albgtyt)rphe@c/kl2t2eblts(3kﬁ:dytlert@uwarhyﬁsnxzbwi)mbhgﬂe

benzyl )i socyanu rate, 2,4,6-tris 10
(3,5-di-tert-butyl -4-hydroxyphenyl ethyl)-1,3,5-triazin
e, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxy-
phenyl propi onyl ) - hexahyd ro-1, 3,5-triazine, 1
, 3, 5-tris(3,5-dicycl ohexyl -4-hydroxybenzyl)iso- cya n
urate. 1.11. Benzyl phosphonates, for exanple
di met hyl -2, 5-di -tert-butyl - 4- hydr oxybenzyl phospho-




15 nate,
diethyl -3,5-di-tert-butyl -4-hydroxybenzyl phosphonat e,
walemenesdtecyl 3, 5-di -tert-butyl -4-hy- d PCT/EP2007/052584

roxybenzyl phosphonat e,
di oct adecyl -5-tert-butyl -4-_hydr oxy- 3- net hyl benzyl phosp
hon ate, the calciumsalt of the nonoethyl ester of
3, 5-di - tert-butyl-4-hydroxybenzy|phosphonlc aci d.

12. am nophenol s,

1.9 oGt S b BORY R GioBunds o SRS 1.0 1SR 5t puty4-hydroxy-

benz%@-fé@ﬁi-ﬁirﬁ&thylséﬁzehé,t y| 1 4-by(d pakyghbityl-)-0adoRybERk|)-2,3,5,6-tetrame-
. . ters,of ..
thy'b?{-‘%%“,esggi6-'tt”8§3tg-'8'ut991b-“ﬁ/-"ﬁ§ﬂ§{9%(X%?)?{EMWBGSPBpi oni ¢ acid

wi th nmono- or polyhydrlc al cohols, e.g. wth

o 110 PR AR ol b 30D 5B o
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anlllnb)-Z ;P5-apamedi ol 2-oagpRecdprd- 4@Lb1§(el5-d|ttbnt@dtyenlmya©n9amnno) 1,3,5-tri-

di et . |.epe glycol, triethyl ene y.C
azind) KIS S B TR Eh i By e h Bl Pt atine, 2.4,6-rs-
(3,5- Nrtbh-bbtw‘»@hLydrdiE/m@ﬁkﬂW iexmm& Babhrug(arﬂd@nqamhtyl 4-hydroxyben-
zyI)ls%lc{ﬁ?{Jdﬁ en %?t%g (-)tef't bu yI gPh '& oxy%xba Ql?ndeltr?yllbentzyr/lslsogygmjr%le_, 2,4,6-tris-
(3,5-éi tbmhuq/xyn‘@ftiI‘W&/prilenplmwhm,&tﬁaﬂnet, ri ax@bitreys bafi-lerb@yiothydroxy-

tane. 1.14. FEster o , . :
pherd AR S G- 3. WYY syt bhydroxybenzyliso-
cyanaeitsl Wi th nono- or poly- 30 hydric alcohols, e.g. with

nmet hanol , et hanol, n-octanol, i-octanol, octadecanol,

1, 6- hexanedi - ol, 1,9-nonanediol, ethylene glycol,
1.11.1B@nphpspiatiats, fﬁewﬁle'ldlrgétyﬂcﬁ 5-di- i@HQﬂJt}&-Mthﬁm@benzylphospho-

nate Dbk e BV PRy Sol o eeR S obpSrlifatas diertbuty4-y-

droxy¥helNzylphasphbinatd oxyse;biaxdbawaﬁamtd;etyl 3- Hybto&mdﬁétawﬂbnzylphosphonate

the c&c%a%ﬁ(g‘tt g %Co{rjllgethyl &5l TP I%ycsl h&x gutym-%{/dro&;’t;eﬁ%t/IgIYols_phonic acid.
4- hydroxynethyl-l-phospha 2,6, 7-trioxabicyclof2.2.2]oc

1. 12t nq S gf_gagxérﬂge lhy roxy agqurll|Pc?es,;74§r§ydroxystearanilide, octyl N-

(3,5-Bictestibutid-Agt @xyptenyptdivarphteny| ) pr opi onyl oxy} -1, 1-di met
hyl et hyl ]-2, 4,8, 10-tetraoxaspi ro[ 5. 5] - undecane. 1.15.
Esters of

1.13 REétB:SSofdﬂswsldof@WbUtvl% lh\m@wélm)awmdmoamnmm mohe6- or polyhydric
nono- 5 al cohol s,

aIcoI'H;é} ﬁa&]d‘llth rg@tﬂgﬁ@l ethaeqlaﬂ&ctangu g@@egngq;tagecanolt q 6-hexanediol, 1,9-
nonaﬁe&oh%ﬁ@l@@ﬁool 1y Q-pfb?féﬂééidll ﬂboperﬁh}l @W@ﬂ%l@él&ﬁ?lbne glycol, diethy-

pr opanedi col , thiodieth
Ienegqx;@gﬂ trlemy@pﬁyglé% BEV@%%W'?QII trlsétmc}{;p%(ﬁ@y |§9%/@purate N,N'-bis(hy-
droxmlﬁﬁl)@%rﬁd@r |3T—tﬂlaun@iédaﬁbhmthiébéﬁﬁdb&érﬁdl S@lﬁié?ﬂ'%dxah&iloll\'trlmethylol-

-bi s dr ox eth¥ g 3-t hi aundecano
PrOP%”Et A "eY Eﬁg/éﬁ&l 0 RW%‘%@FHVPWH'@@ %?]OC ane.
tri met hyl ol propane, 4-hy- droxynethyl -
-ohospha 2 7 trloxablcyclo 2. 2. 2]octane 10 1. 16.
1.14 =tg oB-(xtert-butyl dro ethwi id~ with anono- or poly-

hydn@%‘ldil)tht Qg”ﬂﬂl@mé?ﬁar%@le‘fﬁ'ﬁﬁ@f 'nCocQalirfdP i d&%{n%l oBtalecaMdi,M 6-hexanedi-
nmet hano et hanol, octanol, octadecanol

ol, 18- W@Q@ﬁ'@@FW'e”eH'XﬁOﬁoh%rﬁ&ﬂ’iaBPdm' @?ﬂ@ﬁr&ﬂeglsgqoyé@pdlethylene glycol,
dleth%eae @iﬁ@lﬂrﬂr@éilhﬁéne 5@@&6&&4&@ thb@ltrls(hWrBQje@ﬁMo‘é%urate N,N'-bis-

di et hyl enée riet ene

(hydr@émtasé}%wqes érth'atmq?%qaﬁg?ldﬁd&@@@rﬂwe)qagelcyaﬂ%ﬁhﬂwanﬂdlol trimethyl-
olprddand 8L PREBLLY bhESpha-2,6,7-trioxabicyclo[2.2.2]octane; 3,9-bis[2-{3-(3-tert-
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15 am de, 3-thiaundecanol, 3-thiapentadecanol,

tri met hyl hexanedi ol , trinethyl ol propane, 4-hy-
wa@lewipessshyl - 1 PCT/EP2007/052584

- phospha- 2, 6, 7-tri oxabi cycl o 2. 2. 2] oct ane. 1.17.

Ami des of -18 -

R-(3,5-di-tert-butyl -4-hydroxyphenyl ) propionic acid

e.g. NN - bls(35di tert-

butyll\ﬁ#r,\ﬁ/cjr% %" dro&%/ I?;%/rloﬁag XY, S%h‘{/hex tlg%]lffé OatgirgoeXaspiro[S.S]-

undegbey| propi onyl ) tri nmet hyl enedi am de,
N, N -bis(3,5-di-tert-butyl-4-hydroxyphenyl propi onyl ) hy
dr azi de,
1.15.Ne ershdfsi-2; 4-dich dotredi- 4hedrbx&uufew/mﬂ=o;bwme @éwnhﬂn»ﬂoh@r @Ippolyhydrlc
onyl oxy) et hyl ] oxam de ( gard(r) XL- 1, plied
alcohgfs. recg/.owlsh mgthggol, g@@a9lbp%taa@, act@éqzqagm d @exa@gd@l 1g§}/nonaned|ol
ethyl@ﬁé@!y@olaﬂblﬁ?dpbéﬂ@moﬁ neB@ént;ﬁ)gﬂ)éﬁl %lodlethylenel\[glycol dlethylene glycol, tri-

I sopropyl enedj am ne - bu-
ethyltasyqz @y%ewp@ggﬂh@% ntgs(hydroxyethyl)lsocyanurate N,N'- bls(hydroxyethyl)ox-

am.dbl, Nthlbhﬁc(ebaﬁoldeffﬁ’bbéﬂtﬁ@éﬂaﬁbl) timSRERYRRERI, afimBeylolpropane, 4-hy-
entyl)-p phenylenedlanlne

drOXNnNhY'bﬁ BQQSPH%?ytﬁrTﬁ@&??'Pyg{ﬂB&r?é?ﬁ}?%ed| ani ne,
N, N -di cy- cl ohexyl - p- phenyl enedi am ne,
N N dlfphen | -p- phlenxl ened| am ne, .

'mnﬁbmono- or polyhydric alco-

hols, Na SQﬁihOFﬁélthéN'ol' péiﬁéhdl Bctﬁﬁ@nbbéﬂééjérﬂn N8-hexanediol, 1,9-nonanediol,
1 3-di net hyl buty E henyl enedi am ne

ethyIRpeE gl y,c.:@lt Hyg H@B@quolmewgﬁo Hglﬁ@pg'w&@paqu% diethylene glycol,
trleth%ﬁﬁcélwxwént%?/trﬁwnlfls(f@d&b@@ﬂ‘]k/mﬁ@c@ﬂaﬁﬁﬂafée » N,N'-bis(hydroxyethyl)ox-

t ol uenesul

amidg, &rth'aP’h%CﬁS}‘P ﬁrtNaP%/Ftad%CéEO'birﬂ'V?th}ﬁ'h%?éﬁwoéﬁ@@?%%ol@a”e 4-hy-
droxgth RPNy brassipRE-2,8\7 -8 dxdbidy dib[e 2yl | Gethme _
4-i sopropoxydi phenyl anmi ne, N-phenyl -1-naphthyl am ne,
N-(4-tert-octyl phenyl)-1-napht hyl am ne,
1.17 '\hm‘t%@y&)f @r@%hte\%@ﬂmﬁﬁ‘é&vﬁer%ﬂo%%&o%@@?Sﬂ N'-bk3,5-di-tert-

am ne, octylated di phenylamne, Tor exa
butyl;ﬂ %vdr%yphewlpr@efpwlmepsﬁréﬁghw@ﬁe%mld& niNNroya(3,5- Shdi-tert -butyl-4-hydroxy-

phen?f&%%ﬂ%ethﬁer@éﬁ%&fé agg, N"Qﬁg(@@%-tert -butyl-4- hydro>|(yph2nylprop|onyl)hy-

nonanoyl anmi nogéeno 4- dodecanoyl am hophen

drazige abl B4 i FrepRETSIY)- 4ti1y§(%yﬁlﬁr}ytl&ryplﬁéwym)gtﬁvlﬂ%amIde (Nau-
6 d nmet hyl am no- net hyl pheno
g PR DA et hane, F
4, 4" -di am nodi phenyl nethane, N,N,N ,N -tetra 5

odi phenyl net hane,
llﬁgg%gﬁ#sé%éOmgbﬂnpghenyl)anino]ethane, 1, 2- bi s(phenyl -

am no) propane, (o-tolyl)biguanide,

1. 19bArﬁ{nAC én’lﬂoiglgantg' ﬁ&%agwacﬁgs%ﬁ}'#yfg‘#lﬂgmylenedlamme N, N i-sec-bu-

a m xt
tyl-p-pberylensaipninel Ni-bis€eh ﬂ@rqthmrwl)LW@h@nydﬁfteﬁlmlméWI bIS(1 -ethyl-3-

methﬁ@%@ﬁ/gi%@eﬂiéa%ﬁmme 'KP,NleS '}qetﬂwﬂ{gg%lzﬁtpfhgaylenedlamme N,N'-dicy-

m nes a m xt re 0
clohejybp-Rieratensdigodesy | NiNyd@hehm-presyleacdpring e NoN-bis@gaphthyl)-p-

phengf%qegi'aﬁlr*%yl &6 obyﬁqp EQWI @%gﬁ%}ﬁédu%ﬂ n%' W@@Blﬁ{&mtyl)N -phe-

m xture o
nyl-ptrmenylﬁmqwrmnshblr(yfrwmwb%ptylzNSPf@ﬁrryirgwbenylenedIamme N-cyclohexyl-N'-

phen t-é—Pﬁ%r&W%ri&’i‘am‘}ﬁé 1, f’gtl%%gl]ﬂat egﬂdlgﬁé‘rﬁf‘é?ﬁ iRk aZ NN@=difethyl-N,N'-di-

nono-
SeC-MY';ﬂ-V)h@Mﬁn@@lﬁWr@hé’mitGhV'amlrlﬁesl\‘ alyldiphanyleaniog, 4risepropgryiiphenyl-

amingi ﬁl-dﬁéhﬂlﬁlqaﬁh@fwlérﬂiﬁ&}’lkl:(@-l?&ﬂ%tplipﬁérinﬂ})@\s-naphthylamine, N-phenyl-2-naph-
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N-al | yl phenot hi azi ne,
N, NN N, N -tetraphenyl -1, 4-di am nobut - 2-ene. 15 2. W
wabwaenkssse and |ight stabilizers 2. 1. PCT/EP2007/052584

2-(2' - Hydroxyphenyl ) benzotri azol es, for exanple

2-(2' - hydroxy-5' - met hyl phenylg)- benzo- triazole,

2-(3",5 -di-tert-butyl-2'-hydroxyphenyl)benzotri azol e,

2-(5' -tert-butyl-2'-hydroxyphe- nyl)benzotriazol e,
thyIaB}lriq é)f&?f%egéiyp(@nylémlréq ?@g e§<§r%{>|3"§|tohc}"té’r%’ ogtde mgﬂ%gr)mne 4-n-butyl-
aminbgigno W-ylityZlanfiysbhexylp ety hoeydarainbptichoh endeddcaa@dddriinophenol, 4-
octa%;%ﬁo@grgrwtpér?%}%le;é%% pxejgox Flgny_l)glrentmhéll %kbeai tert-butyl-4-dimethylamino-
meth@tphhol s @@ biahyﬂlooﬁohehglmetrmmym L didyicsdiptieplienstharze N, NIN' N'-tetra-

methp{céé ocﬁ@m&og@g?wlraﬁgpaﬂ%,n ?)%%@FWyIQE8n3g)am|no]ethane 1,2-bis(phenyl-
amindipfSpane, {6tolyIpiduaniel bi[4- tnydt@mxepiyﬂjmwl)))h@m]etmneazt@dt-@ctylated N-

phenﬁgﬁwawgwgr&r}el fzmlgturez o?smor{ @1 I (Fr OX gg\(g/t_ert -octyldiphenyl-
aminBs,- aiamoteybfomysri@rmyub&wa}dd) pdsr@w;bt%enﬂaﬁrhh@r @-lhxn#e tof infono- and
et

B A A ERY L T = ——

diphériyEmhiees, 2r (ritxtueedft mbikb- yddedrafky@tdw(bérﬁbutﬂlalphenylammes 2,3-dihydro-
3,3 J}ne?rgﬁlx%’@ﬁ" bonr%?ﬁﬁtagyl hyPE?rb blldélne ?g nﬁ%t?lrpbgprzn%tng-l éar%éjld%lkylated tert-
butylﬂdry-gaﬂylpﬁ@wtﬁbh)ﬂ:eé rdﬁaﬂyhaeb@‘nﬁom IagwoalEIk?/lated tert-boctyl-lphenothiazines,
-(3' -tert- yl,-2" - roxy-ob'.-(2-0c oxycar bonyl -
N-allélpt&%%tra%ﬁ?wg%%\g—{qtfaﬁggm%%ﬁ ,45-d|ar(n|no%u¥-¥-ene.

2-(3 -tert-butyl-5"-[2-(2-ethyl hexyl oxy) car bonyl et hyl ]

2 U -2'-hgdrox§T ﬁh?ﬂﬁ Ebenzotrlazole

xy-5" - et hyl phenyl ) benzotri azol e
, 2 (3" -tert- butyl 30

-(2'; ] b?qbr%/e%(ar b?elgés L %{c?é& enyl) -benzo-
triazdet yA-)3, S-mem -Dutyl-22gtexgphdnghissrabiriazblee 2-(5'-tert- butyI -2'-hydroxyphe-

ny'>b99ff°q§a?z%iez iR By e OfWG@'gW'ﬁﬁer@w&?@ﬁga fipzolpy 3350

tert-beimng-Qt-nydragipaem Hh-cpliotoisdrizptriensle gl 2q8ttert-3A6)-2EIRdEHR E4hethylphe-

nyI)—%{5%@C‘r};—%{r@@Ig%ﬁ@%@?@yg&tﬁﬂp%gﬁgbqX,dirgxyghWl)benzotriazole, 2-(2'-
hyd r@@gﬂ-/oﬁﬁ'ﬁﬁﬁﬁld?@w&ﬁa@&%l65 2584 '-di-2a-amz2"-Rydroxyipaamt \benzotriazole,

R AT T R R

5'- (2%c{y%xg&wddsrw@thﬁ)phéﬂy|)15%h|8rctsérrz@rr%tzbnél 2- (3 -tert-butyl-5'-[2-(2-ethylhexyl-

oy SaEP S By 2 Sl o h e R e BB b PUs T Roxy-5-(2-

methbh)ﬁ:aﬂbd?wé't%}bher@)@&ﬁ]@ﬁéyoenéolﬂﬁidé OXZ-,(3 4erft199w| 2'- r@ﬂ@bbxy -5'-(2-meth-
4- dodecglox

OxyCarboRylgth We@y'lbe”&ng%xy d%r(?’ J%&t PUEVQ %ﬂr%y 5Eé% @?tx'O&CarbO”y'-
ethylﬁiﬂi@ﬁyl? Bet-6tHazdél U%ﬁ@b@rﬂ-ﬁuﬂl@[zb t@@ylﬁe@wxw@ara‘oamethyl] 2'-hydroxy-

pherg g iarelo: Gl SOpNRT GRS TR P Ra g azole, 2-(3-tertbuty

2' hya@s(guscmeboct;ab%értioaylbthtyqﬁhdrm@niﬁngza)yé )2 Qsmemlyréab bis[4-(1,1,3,3-
resor ci nol 4-di-tert

tetra@e@y&utyﬂ)& per&%r@zolg %VBPng}?zgan%ﬁS@”ﬂ%éadgewd of 2-[3'-tert-bu-
tyl- 51125néiho>tye5rtbobs4ém}/bé -6 M OB MZDBbenzobtHzaRERNMN polyethylene glycol
5-di tert buty 4- hydr oxyben- zoate,

300; 2- [EEt BM' yc[tk?[ih&jt yl ? gr%ylll = 3'-tert-butyl-4'-hydroxy-5'-2H-benzotri-

%eﬁt roXy énzoat e.
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2.4. Acrylates, for exanple ethyl a-cyano-[3,][3-di
phenyl acryl ate, isooctyl a-cyano-[3,[3-di phe- 15
woyloanesrb@t e, net hyl a-ca rbonet hoxyci nna nat ePCTEPIVYT/052584
a- cyano- [ 3- net hyl - p- met hoxyci nna- nate, butyl
a- cyano- [ 3- net hyl - p- net hoxyogi_nnamat e, net hyl
a- car bonet hoxy- p- net hoxyci n- nanat e,
N-([3 car borret hoxy-[ 3- cyanovi nyl ) - 2- net hyl i ndol i ne,
nt yl yano- phenyl acryl ate. 20
a2 3 eRy ok ot TAORHORIAL O O shalbasia) B Gk Saetn ek Sap-ohenyi:
benz%trl%zolbh'2q2’q4|y%idey(31(111 3, ﬁreiraﬁ{eﬁ{yﬁiumr)%' (&%&dﬂnb@ﬂ%ﬁh]l) phenyllben-
such 2 conp witth or with
zotrigzets. t| onal I i gands such as n- butyl am ne,
triethanol am ne or N cycl ohexyl di et hanol am ne, ni ckel

di butyl di t hi ocarbamate, nickel salts of the nonoal kyl
2.2. BrHvdFvabe:nZ@phenme&piohﬁ(ar@pleethﬁﬂ hyskexys 4-rpgthoxy, 4-octyloxy, 4-decyl-

oxy, A-dBUEEMRY; §b§n£vlo>&65t2 4' Qhﬁyﬂ#@@%ﬂlzﬂhﬁgf@mhcdlﬁk%xy derivatives.
ni ckel’ conpl exes of ket oxi'mes,
2- hydr oxy- 4- et hyl phe 25 nyl undecyl ket oxi me, nickel

2.3. E wﬂ B Eishs@iutel aﬁ’J‘%Hé’ubsﬁfu'tébUB&ﬂouéa&lwr@%k@%ﬁé% f%rt t;/utyl phenyl

th or wwith- out additional Iigands. 2.6. Steric
sahcy-latﬁdgh@rayl aniqyiade, gorhenyhealisylate, dibenzoyl resorcinol, bIS(4 tert -butylben-

zoyl)pés%fc?no? Qer@o%IeFés%Fﬁ?ﬁchb 44d|@ér{185t5/$)‘1199|ﬁ ej)é‘%iﬁfe@b—butyl 4-hydroxybenzo-

et r anet - pi peri dyl)'succi nat
ate, bpxadecy 356-gi- f@“ﬁwﬁwﬁr@ﬂmbmak@epp@%% éb‘ia@la*@lé butyb@-hydroxyben-
zoat@'zsrﬁéfh PJ} Blo@-@ﬁ @ut@lpl@erﬁﬂ 8 8LdiErRbiryl4- ﬂyd}bﬂgb'ehgd(alté sebacat
e, 6- pentanet hyl -4 piperid
n- butyl 3 5- d| -tert but yl - 4- hydr oxybenzyl mal on at e,

EC i (e lacrylat tyl g he-
2 ST U s 1 P B R PP 5B ot e e
nylatzﬂyidtes ucethyli a—cadooujnethwxyeanamatecynethzl cqynodefisacthy- pe,fnethoxyc,nna_
mated 'bgm lquy%ng-% m?tgylipﬂnre rB% rc]:}'flnamapeI prr(leerthﬂyl ):ar%)o(r%nmor)}y -p- methoxycm-

nam#&e} W-@rgaftsondethoxdi-byaMo0inl)-2-rhethylinddlints  neopentyl tetra(a-cyano-B,B-di-
tri s$2 2,6,6-tetranethyl -4-piperidyl)nitrilotriacetate

phenylagglaen7/ 068766 PCT/ EP2007/ 052584 -21 tetra
kis(2,2,6,6-tetramethyl -4-piperidyl)-1, 2,3, 4-butanetet

25 (A" boxgl at 58 0f wm'&@%&%gﬁ%z thio-bis[4-(1,1,3,3-tetramethyl-

butymuH@aal; stbh 2s52h& 16t bIet RagERipeM, Nithedrivilihaget addisdrfligdneYsuch as n-
et r anet h%/ eri
a

butylgling*(el t@et areol@mt&gn &erﬁﬁ(ybcg?tpam §m§1en n%g&,plbgt_ytdzthmarbamate
nlckdl Qéu/s 8f fre rﬁbndaw ebuétsflebganﬁylramm@a@traﬂ ester, of 4- hydroxy 3 5-di-tert-

gp-?? tetrarrethg trlazafplro(g J‘
butyIQ%rll@/IpElo honig %%, nickel complex of ketOX|mes e.g. o ydroxy-4-methylphe-

nylurmeamet@z.mél mekel%o&mﬁm@st&h rpﬂi@ﬁylwlanrdyﬁsihwﬂoxwm &vith or with-
1- oct%/I oxy-2, 2,6, 6- tetranethyl

out aﬂpﬁé??w?? WSycci nate | i near or cycl i c condensat es of
-bis(2,2,6,6-tetranethyl -
eri dyl hexarret h I enedi am n

2.6. it ' i se HPo leéarfplg gls@,g g@rtﬁtéamgtﬁém piperidyl}sebacate,

bls(ZQOGGQ@tﬁéiﬁﬁhﬂM plperldyl)succmate bis(1,2,2,6, 66p%ntamethyl -4- plperldyl)sebacate
no- tetr

bls(1pﬁc’%9>§yd%,?)6 BItegaglg{I'M gﬂq?\édﬁgﬁaacate bls(1%ms% 6- pentamethyl -4-
p.peridyié m-ﬁﬁ@r@md‘-ﬁ?’( l@lﬂlyILéaﬁyd?f@iyﬂbbhiWﬂalohﬁl@ caidepsitlefs@b of 1-(2-

nyerdySihyYE B0 Bant et Wy BY SRRRRTSINg  30d. S4eFis Agidaiigear or cycl

condéngat®d f 3N ADHREDL, GWﬂegﬁ’gl@ﬂl)yBlJbﬁiéﬂdyl xamethylenediamine and 4-tert-
tet

OCty'imB“oai b1 Prcg%é%&% %Z@Fdecaﬁ@ba %E%%Hﬁ@,e”@'fﬁ”@ifééﬁ}}")”itf”o”iacetate’
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(2,2,6,6-tetranet hyl - 4-pi peridyl)pyrrolidine-2,5-di one
, 3-dodecyl-1-(1, 2, 2, 6, 6- pent anet hyl - 4-
w@e@enssdyd ) pyrrol i di ne-2,5-dione, a m xture of PCT/EP2007/052584
4- hexadecyl oxy- and 4-stearyl oxy-2, 2, 6, 6-
t et ramet hyl pi peri di ne, a canpdensate of
N, N -bis(2,2,6,6-tetranethyl-4 15
p|perldyI)hexanethernedlan1ne and
trlazl

etral o B Ao B EhS: e G CireT RS Ran s ] -othanedi)

bis(33, Q5ﬁet¥e€mé1hj/lplbéraltm3n5) t 44baﬁ26y13-2a$6 gwdttamealBylpiperidine, 4-stearyloxy-

LT AN AR EATVEY (e  E—

di-te@bdtybedz@nidioedé,or 3-nlodylo- 1,0j0aziramethgl-1\8/)slridgaspiro[4.5]decane-2,4-

. N, Ndib |.am - o .
diondy 1 B FHCBOE 2 FsliamteMpericybRstaCal. ( cARIPONRY-2.2.66-
tetrabé@@%}%ﬂﬁﬂl)sﬁb&matbl- lirba?2 oﬁcﬁ:h@@ondensates of N,N"-bis(2,2,6,6-tetramethyl-4-

pipert@b&exzar@ %yl%negéaﬁggénla?%ﬂd 2 glorggc Ehncjicrﬂlodrgﬂ ,3,5-triazine, the
condénskey | &fuCZchibro-416-bis(4-n-butylamino-2,2, 6 6 tetramethylplperldyl) 1,3,5-triazine

and %@%{?g@%%&%@?&gmg ! aneh}gy%qrgguﬁeﬁe&ﬁ% c%loro% 6-di é gutylamlno-
1,2,2(6,6-p8n@nietiyimpeidi1;25-ajezineu naheic yi, 2-bis@amboBropyR@tncietdane, 8-

acetq% £°g|e§¥| 7[729§]td$%r%g Qﬂ@ftﬁ%asglrﬂggichcaw 8)@@8?% onylsdedeCyl 1-

(2,2 @ﬁ(tétfamahﬁmcylpbmwob)'r%ﬂd&féa 5-dione, 3-dodecyl-1-(1,2,2,6,6- pentamethyl -4-

plpemyfgwﬂ)gfpél%i@g%%wpenaedmgﬁﬁ.fr%egf 64 8?%121? ermet hgnd 4- sle%ryloxy 2,2,6,6-

tetradhetigipipexigimet hyl enemacbeddnsa®ci d wift h  N,N'-bis(2,2,6,6-tetramethyl-4-

oo BB Lo LS BB ARt e <

condieAlydte ]dmlZ)K@(B%amﬁloplfo@ﬂetnlrm)ethﬁ@éiuﬂﬂ 24, 6mdheore-1a8;b-thiazine as well

as 4%5){%%"@9%?? glﬁé{rﬂ{}}tﬁ%iﬁhﬂﬁééﬁﬁgq%ﬂ% [136504-96-6]); a condensate

of 1,8-h&x@ndulidmipe rina sl BytticHoran, 3)6qrigxtd 88 m&ll as N,N-dibutylamine and 4-

oo i A PR B R M BB, iz

tetramsthyk4-Biperitiyl) &Zibdecylsllcélarrm&éjr 30 N-(1,2,2, 6 6- pentamethyl -4-piperidyl)-n-

dodepﬁ%ﬁﬁ"ﬁeétﬂ%% pr %é Qe?-ﬁét adé@agﬁ%aog( g didza- 466x60 st,pelrto[ ecane, a

reactipty meplroguet3, 306 tvlmgh@'tkarﬂeth‘jd@d&yalduﬂdé@l 1-DaadBL0iaza-4-oxospiro-
Caria

14,1455 B G AESIROUT ooy R 2 B e rgiperi gy g2

methbﬂﬁpﬁ@nylbdllﬁerfe‘aaﬁ I ONN r-pidfoim N, K- ls(R1256,6-tetramethyl-4-piperidyl)hexa-

meth&ﬁeeﬁg%c Ohe;(dyqsg oﬁé Wtﬁﬂ)?yﬂpq\ﬁqr el oraﬁ]a&ld)wt?tﬂtyé 3%1 Eyoljﬁtamethyl

4- hymwpmwid)r%t hyolgrethydropeB-oxy-4-(2, 2 6,6-tetramethyl-4-piperidyl)]siloxane, a

reaciin BrOUH R 0% M 5 669 TSNS - oOlE OB EL OB 2 2.0 Bybarnathy-4-ami-

nopipBriddid ¢10),2 3-8, 6Jp@ﬁt|aﬁféthyl -4- amlnoplperldlne 2,4-bis[N- (1 cyclohexyloxy -2,2,6,6-
ri.s pent a

tetrar&p%lpggnﬁ@ggl ﬂ%g bytx}qar%noh@n %Bydrgxyferthyé)fw{g) 1.3, 571y|azme 1-(2-hydr-

oxy- @?@fﬁ £6p0oxy PA-0RIEBArRy fox§-2; 206 @Qétyérﬁé‘tﬁﬂﬁlﬁéhdhhéieS -(2-ethylhexanoyl)-

oxyr@t@tl 30’q 5 {rﬁ%%ﬁ?@b%gﬁqwé San(?uvor (C¥Iarlar¥[ CRS Reg. No. 106917-31-1],

5-(2- 8th?lhe%rd@2©@b‘rﬁéwﬁw 38 5—tnrﬁ’éth§tl£2f fokhboMcrel thed@action product of 2,4-bis-

| oxani

[(1- cmlcl\r[zexblpé( 3.2 é\ng p'ﬁﬁ]“nﬂ&“tﬂﬂm‘ y@)@amla@ s-triazine with N,N’-bis(3-ami-

nopré’pﬁ)bh@?é}ﬁe&ahﬂfd) bataArsN-cRidHexAN( 2,48 aftrairieth |p@raliu$e 3-one-4-
with 2-ethoxy-2'-ethyl-5,4"-di-tert- but oxani I i

m xtures of o- and p-nmethoxy-di substituted oxanllides
and m xtures of o- and p-ethoxy-di substituted
oxani | i des.
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10 2.8. 2-(2-Hydroxyphenyl)-1,3,5-triazines, for
exanple 2,4,6-tris(2-hydroxy-4-octyl oxyphenyl) -

wa 2878564766 azi ne, PCT/EP2007/052584
2- (2-hydroxy- 4-octyl oxyphenyl ) -4, 6-bis(2,4-d
i met hyl phenyl )-1, 3,5-tri azi.pe,. 2-
(2, 4- di hydroxyphenyl ) -4, 6-bi s(2, 4-di net hyl phenyl ) -1, 3,
5-triazine, 2,4-bis(2- hydroxy 4- propyl -

yI)angril(%)g{]ﬁ?élp%Xy & tg?@\l éﬂﬁ'?yé&@l%P@(tﬂ hprlperézme 3-one-4-yl)-

aminggsydzpleenyl ) - 1, 3, 5-tri azi ne,
2- (2- hydr oxy- 4- dodecyl oxyphenyl ) - 4, 6- bi s(2, 4-di net hyl p

henyl) 15 1,3, 5-tri azine,
2.7. Z)Xéﬂncfeysdgdmekgﬁ‘rple_f HQGGMthEO)(@dS)@hMHé; 3.26dibihskybxanitlderez, ivdioctyloxy-
. phenyl)-1,3 5-triazine, 2-__ - , -
5.5-FRETo PR IoE: 2 R BRe 3-SR P PR 2 g ryloxaniide.

N,N'bisgd-dinfetieljiarainbylopyl joxdntidd, RialbNyes-te2t-hulyl-2'-ethoxanilide and its mixture

with %%Egy%?q%&ﬁl;%{g{-t%ﬁ{bugo ﬁ él% o% Lrlrg %’é{oé y)aﬁ hen%elhoxy %lsebstltuted
oxan(lidesl ey hrtiyrkes bf 6esnd p}étﬁoi%y bmdummytm oxides 2- hydr oxyphe

nyl ] -4, 6-bi s(2, 4-di met hyl phenyl )- 1,3,5-triazine,

2-[ 2- hydr oxy- 4- ( 2- hydr oxy- 3- dodecyl oxypr opoxy) phenyl ] -
2.8. A(B-HydsxdpHendiTeS, BiyriazR@s ploe rethprb B4%- ttuﬁ(lza@idmy-4-octyloxypheny|)-

1,3 52tr%€n %@%gqxgefgctﬁxwp%eny }/4 6%3(2 (AI cP Phwp_h%hy?f)-?,é,tg-tirigzine, 2-

(2,4-0ixydréxypriehgxy phses(p |4} dihethyibinphg Ry 13;5Ltridzibe | 13, 4bis(Ehydroxy-4-propyl-

oxypﬁ@rilylj)gé(%éil %ﬁ@@g&{éﬁ T- ]45 %%r:gabzgme?)r(l)/%@ H)édroxy -4-octyloxyphenyl)-4,6-bis(4-
methgiph@nty tlB Btyipkiealy 224y Orbxgretduaieyibemybhyl B4 phssig U-dimethylphenyl)-

13,5315 SRS rdscdenphamiyt 6 PSR g rimehyahenst 3fyriazine. 2
[2-hyaroxlyph@rldrexd: Bbityiskybrdpoxghphenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[2-

b ARSI Do R b S e s R L A e, 214
(dod et dxgAdETeYY-R- hlfdaax5prbpo>q/z)42ne/dr&ypméﬁyql4 glbia (2, 4-dmieanyiphenyl)-

1,3 5{\‘%%%{5%( 2% [lgeny%oxgéll Zw%g%y%%q,egypwropoxy)phenyl] -4,6-bis(2,4-dimethyl-
phen )Y, 3, Bitriziral, 126(2Hmgxydiiexiorg)phenyl-4,6-diphenyl-1,3,5-triazine, 2-(2-hydr-

B SUREN, B AN LT S T T

hydr@(yﬁ(dﬁﬁﬁﬂphderﬁﬁﬁ%ﬁ) GXﬂézgl’le di h@h%g@helﬂw&m@ “nghoxyphenyl)-6-phenyl-
t 30 di r.az se :
1.3 S R T DR R PG Y SV By PR iRk 6 b2 4-
dlmeMyNheEYIM Qéﬂ-irieyljhe IOgll %oxal gl4- t§1$(h?{ﬁ-§&ﬁih§&yloxyc]i-2-hydroxyphenyl)—6-(4-
N, N - bi [ cyl oyl )t hi opropi ony i hydrazi de. 4.
memﬁﬁﬂ§ﬁﬂW§&§§%h@¥ Pfiosphoni tes, for exanple triphenyl
phosphite, dlphenylalkyl phosphi t es, phenyldlalkyl

3. M n hl t es qrrloeS Q@W@%gh hos QI/ I&%szal Nasal}é:yloyl hydrazine,

N,N'-IBGE&EESZIQH)M/%2584 N-I‘2'30|$(B15t-cﬁ terdb&ttyE‘@chytﬂrpgﬂimeylptdpl’dnymhydrazme
[ tert-but

3-salg::yf)oglgﬁﬁ€c§iﬁ,3:45%%%@%, Ptsmqntzwdea?)ﬁﬁglgl H gl%zde oxaljaJ me isophthaloyl
dihdehﬂﬂé’,,s@deoyﬂ bi‘sbhbmﬂdeémwll\) Nemb@ﬂylytﬂlbbylthydramde N,N'-bis(salicyl-

oyI)og%\lglﬂcg@EE cZé lkl'stgls(’sallc?/loyl)t% onypglh?/&)raggger ythrit 0|

bis(2,6-di-tert-butyl-4- nethylphenyl)pentaerythrltol

4. qugingi%?qug[i# Sq%dgbl %S|F%d_§efo¥ %B%&f a}ﬁeém/glgné t |te dé &he%?/%my} Shosphites,

phenplﬂl‘ﬁll@(ﬁlpybskp‘riltégltrld(lnphylsrpﬂfnyt)mhosphlte trilauryl phosphite, trioctadecyl phos-
bis(2,4,6-tris(tert-butyl phenyl)pentaerythritol
di phosphite, tristea- ryl sorbitol triphosphite,
tetrakis(2,4-di-tert-butyl phenyl) 4,4'-biphenyl ene
di phosphonite, 6- isooctyloxy-2,4,8,1
O-tetra-tert-butyl-1
2H- di benz[ d, g] -1, 3, 2- di oxaphosphoci n, bis(2,4-di-tert-
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but yl - 6- met hyl phenyl ) m et hyl phosphite,
bis(2,4-di-tert-butyl-6-nethyl phenyl)ethyl phosphite,
w®2do7068766 2, 4, 8, 10-tetra-tert-butyl - 12- met hyl - B DEPPTYS2584

g] -1, 3, 2-di oxaphosphocin, 2,2',2"-nitrilo 10

[triethyltris(3,3 ,5 5 -tetra-tert-butyl-1,1"-bi phenyl

-2,2' -diyl)phosphite], 2-ethylhexyl (3,3 ,5 5 -te-

tra tent-butyl-1,1"-bi phenyl -2, 2 -di yl) phosphite,

I-5 eth 4,6-1r.i. - hen - .
phitey AptoAp S SRSt PIFEP o G SHP G BIROSRH PRsRyg. disodecy
pentmmﬂloablpgoﬂfrﬂéﬁblﬁw -di-tbh- butyIphenyl)pentaerythrltol dlphosphlte bis(2,4-di-
4-di -t e en I

cumpeyGparisery biloby i san e | Hela Sp R s PR pentaenyirio
diphdspa @ hdiisddeéylbiapkiaClyEridol 3d|bb]rs§$))13é} Ols(HBBtertD UB/I-6-Mpthylphenyl)-
pent&?rgpgﬁégipgpgcifgecg'z%6?&@%t&@ﬁ%&n§%wﬁri%@gsphite tristea-
ryI s3BHOICHDAD SPHR @,H’IE(’[I@)(IS@ 4-Oi-(eRHR k3 eh <oy PHB I DN RAE/ diBEoEphonite, 6-
soocipis 8.4 a4 e 4 E e B ety REosRgs .. 1 Bs(2 4-ditert
butyl@-RetttpBefthmethyl phosphite, bis(2,4-di-tert-butyl-6-methylphenyl)ethyl phosphite,
6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz[d,g]-1,3,2-dioxaphosphocin, 2,2',2"-nitrilo-
[triethyltris(3,3',5,5'-tetra-tert-butyl-1,1"-biphenyl-2,2'-diyl)phosphite], 2-ethylhexyl(3,3',5,5'-te-
tra-tert-butyl-1,1'-biphenyl-2,2'-diyl)phosphite, ~ 5-butyl-5-ethyl-2-(2,4,6-tri-tert-butylphenoxy)-
1,3,2-dioxaphosphirane.

The following phosphites are especially preferred:

Tris(2,4-di-tert-butylphenyl) phosphite (Irgafos®168, Ciba Specialty Chemicals Inc.), tris(no-
nylphenyl) phosphite,

(CHG)SC C(CH3)3 (CHS)SC C(CH3)3
: K
(A)  H,C—CH p—F P—O0—CHCH; =N )
o O o!
(CH,),C
C (CHy), C(CH,),
(CH,),C - -3
(CH,),C C(CH);
8
P——0——CH,CH(C,H,)CH,CH (©)
e
(CH,),C
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io- -\ OO/ 3 (EF) -OL C(CH3)3 (CH3)3C CH3 H3C-CCH
3 005 (F) H37C-8--OP : X\ P-O C18H37 O P-OCH2CH3
w@ 2807/0§8360 H3C\ ji / H CSC CH3 3 CH3 2 5. PCT/EP2007/052584
Hydr oxyl am nes, for exanple N, N-di benzyl hydr oxyl am ne,
N, N- di et hyl hydr oxyl am ne, N24_. di octyl hydr oxyl am ne,
N, N- di | aur yl hydr oxyl am ne,
N, N-di t et radecyl hydr oxyl am ne, N, N
di hexadecyl hydr oxyl am ne,

N, N- di oct adecy dr oxyI
N- hex@ugg® @ euc—yIPhydr x 10Py+@‘
N- hept adecyl - N0 tadecyl am ne
m hydr ogenat ed

N, N- di al kyl hydro %C?'m ne derl ved f
tall ow am ne. 6. plones, for exa

N- benzyl - al pha- phenyl ni trone,

N-et hyl -al pha-met hyl ni trone, N-octyl -

al pha-heptylnitrone, N-lauryl-alp decyl ni trone,
N-t et radecyl - al pH%(CHu decyl nn| t roRél Lg 15

hexadecyl - 5 ent aded
N-oct adery » ecy nit rpneo cyl - al
pha- hept adecy rone, (E)

N- ocat adecyl - al pa ent adecyl ni t rone,
N- hept adecyl - al ph% pt a- decyl ni t?'aﬁé:
N- oct adecyl - al pha- hexadecyl nitrone, nitrone derived
from N, N-di al kyl hydroxyl - am ne derived from
hydr ogenated tall ow am ne. 20 7. Thiosynergists, for
exanpl e dilauryl thiodipropionate, di m@&tryl
t hi odi propi onate, distearyl thi O(éé%rf% te|or
di stearyl {isul fldnle. WO 2007/
-25 8. Peroxi ssavengers for exanpl est

(F) FItzzz%h_’&iﬂ':)’ropl i c facid, & 7exarﬁ)be t aur vyl
stearyl, styiOor tridecyl |est®s
nercaptobenzi m dazol e or the zjinc |t ~of Z
benzi mi dazol e, zinc dibutyl dit|ilkbcardgmat e,
di oct adecyl disulfide, pentaerythri tol” tetraki @( R 5
dodecyl ner capt o) propi onate. 9. Pol yan de stabili zers,
for exanple copper salts in conbination wi th iodides

5. Hﬁﬁ@(v@mlﬁ@@?ror @(Bﬁfp@NWﬂB@h‘iW’ﬁ/d?d)@la&ﬂﬁé N Nfdlé‘ihwﬁybcﬁﬁiylamme N,N-

anese, Basic co-stabilizers, for

exanpl e
d'OCtWEV%ﬁfﬂ%m'”ﬁol )N/NWPWVW%WWH%W@G diNditet raﬁ@cd'g'lydroxylamme N,N-
dihexddedylhyroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhydrox-

ylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived from

hydrogenated tallow amine.

6. Nitrones, for example, N-benzyl-alpha-phenylnitrone, N-ethyl-alpha-methylnitrone, N-octyl-

alpha-heptylnitrone, N-lauryl-alpha-undecylnitrone, N-tetradecyl-alpha-tridecylnnitrone, N-
hexadecyl-alpha-pentadecylnitrone, N-octadecyl-alpha-heptadecylnitrone, N-hexadecyl-al-
pha-heptadecylnitrone, N-ocatadecyl-alpha-pentadecylnitrone, N-heptadecyl-alpha-hepta-
decylnitrone, N-octadecyl-alpha-hexadecylnitrone, nitrone derived from N,N-dialkylhydroxyl-

amine derived from hydrogenated tallow amine.

7. Thiosynergists, for example dilauryl thiodipropionate, dimistryl thiodipropionate, distearyl

thiodipropionate or distearyl disulfide.



10

15

20

25

30

cyanurate, urea derivatives, hydrazine derivatives,

am nes, pol yam des, polyurethanes, alkali netal salts
waeo7abdced i ne earth netal salts of higher fattpCHEPIIS7/052584

for exanple calciumstearate, zinc stearate,

magnesi um behenat e, magnesi.ym st earate, sodi um

ricinoleate and potassium palmtate, antinony

pyrocat echol ate or zinc pyrocatecholate. 15 11.

Nucl eati ng agents, for exanple inorganic substances,

such as talcum netal oxides, such as titanium

8. PalbRdé @@a\@hqmgfw@kwgl%s@s opb@ma@pﬁo@mnucc@crdm@raémm the lauryl,

sulfates of, prefera al kal i ne earth metal
stearyl, gayfisty! 6’6ﬁ’b‘éﬁ?ﬁb%ﬁe@uéﬂﬁr%m?ﬁﬁ%'m'%zoﬂfopy&ﬁ 5'8%)?13'"(9“ 2-mercapto-
benzﬁﬁlbgfolé‘nﬂné B%utyﬁﬁthto%artbaﬁfa?é)fdlo&acgacyl"'d|§@ﬁ@é g&&ﬂé&ﬁﬂﬁ@l fetrakis(B-

acid, adipic acid, diphenylacetic acid, i um
dodesyipereaRt@p@Pionates odi um benzoat e:  pol yrrerl c compounds,

such as pol yvinyl cycl ohexane or any copol yners

t hereof and ionic copolyners (iononers). Especially
9. Polyaspide stabilizees, forxamplepgappgr salts. in combination with iodides and/or phos-

phorﬁ’é E@ﬁﬂ%ﬂn@@ BAY khitesrhaRhiPhanese.

4-di (paramnet hyl di benzyli dene)sorbitol, and
1 3 2 4- di (benzylidene)sorbitol. 25 12. Flllers and

10. é%‘l@&@-@%bﬂ%r@gﬁﬁt&amﬁgm@%m epo%@krﬁ|d§ﬁbﬁﬁin@°8@?§ndmrgde triallyl

SiTircates, glass fibres, | ass be asbest
Cyangeaig, jurea ﬁq;r@/@tlvqfﬁahyq;ﬁilgg|d}era\faé|ve$1@trra|pes@ppky@@ld@ﬁdpolyurethanes alkali
metah¥§fs°3ﬂddeﬂ§alln€%rth k?r@élaltgaﬂg i h@ﬁ@rpfalht/ Bcid¥OoBAedniE caRMm stearate,
lours or fibers of other natural products, synthetic
zinc 151195@1% magngsiugy b@}eng@qugo@@umfs@gar@tgaﬁqqllgn ricinoleate and potassium
palm%@séﬂltﬁhcﬁfg cgﬁ/roclaHak%ﬁbl‘é%nc;rszlncepﬂ?i’kl:c%‘tgdh8ra§e pi gnents,
r heol ogy additives, catalysts, flow control agents,
optical brighteners, flanmeproofing agents, antistatic

11. Ni@RRtifg Q&@nt@|f%)@%p@@iﬁ8?g%nlc%%53tﬁpé’ésoQ&Hﬁﬁ%fbﬂﬁr mdi8 oxides, such

optional usage of antistatic agents nust be kept at
as tABMELARIE OF SYASNESIE exids, PhasRBiase carioBates auliples of, preferaby,
aIkaIFFlBaééﬂﬁ PERIL IR CBGhbbRRIs, fFFOA hago! 8r b&?cdrﬁc\l@ﬂé la8fds and the
007) 068766 PCT/ EP2007/ 052584 - 28
salts@aﬁf@@ff i Adprbutihenzoia arid nedieis aCldoF"PBR%)ﬂ?ﬂeéCﬁﬁ'és@d'um succinate

or so@hr'?r?bé’f%gté Bolg'ngrlc é@rﬁgéur%@SsuchléS? 247 ﬁ%@elgﬂ&any oPany copolymers

therng apchglggglglfopolmegq_ 4@!]]3@22}') [I;'F_spp\mgtga_@g‘?‘?@rred are 1,3:2,4-bis(3,4’-
dmeﬁﬁﬁb‘én%i%gﬁg’)%orbﬁa A- 10159hm@arﬁetﬁ{léggﬁﬁﬁ&r@so’?bl[cﬁ (Zn@ 1 ,3:2,4-

acet oxyet hoxy) phenyl'] di-te but yl benzof ur an- 2- on
di(begzyligene)gprbitel t - but yI - 3- [ 4- (2- st ear oyl oxy-

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

3,3 -bis[5, 7-di-tert-butyl-3-(4- HZ hydroxyethoxylpheny

12. Elﬂeférand7mnfer5mg qamg for example calcium carbonate, silicates, glass fibres,

glass5bgad1' abstosP Wiy licadiid, 4-m6£ Wwﬁhﬁﬂﬁélte) bﬁéiélo&ﬂe%nar%' R ¥oxides, car-

acet oxy- 3, 5-di -
bon lpla@kegfa,q!aﬁ@w%@rf%lf gtﬁ(éflptgs Qh ergo(cghgr rgjatural products, synthetic fibers.
I met hyl - 4- pi val oyl oxyphenyl ) -5, 7-di -
tert-butyl benzof uran- 2- one
13. Oih‘?r’ﬂd&mweﬁé?frﬁﬂam%@??u%e?s dbricants. ylgifigrs npiggpigntizolegy

addlt%s @mél%@ fI%Q/ Control agents optical brlghteners flameproofing agents, antistatic
di met h heny 3 7-di -tert-butyl benzof ur an- 2- one,

agents angd @ewwagsn SsBQf(ﬁb)WOﬁﬁ ERBONS, 5%/? 8pjine| ysage of antistatic agents

must be kept at reasonable levels to avoid adverse effects on the charge storage properties

according to the invention.
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benzof uran-2-one. A nore detail ed description of the
different radicals of the nucleating agents of the
wo eoombsaes 15 (1 A), (I1B) or (1C is given bel oWwCT/EP2007/052584

Exanpl es of a saturated or unsaturated aliphatic
pol ycar boxylic acid having _3gt0 25, preferably 3 to
16, in particular 4 to 12, carbon atons and x carboxyl
groups and optionally containing further hetero atons
inits skeleton are nalonic acid, diphenylnalonic
acid, 20 succinic acid, phenylsuccinic acid,

14. Bemtofursheniesc and dn@tﬂllndneﬂfdt étfxbmpfmltlfibse disclosed in U.S. 4,325,863;

o5 328U LA B o 3o 6,0ty BETRLL R ©

DE-AL43156200PE 4134816376; ER-G\- %sgssg%matcr@deoamjo\mizmam o, 3-[4-(2-

1 t
acet gy RRROP P B Gy e bR a2 P Beg et tylgh-4-(2-stearoyloxy-
ethommmwmdnzcmdmzy)hecs 3disls, 7pindrabety k3 cca[zbtwaycbw@thagy]ﬂhenyl)ben-

coSh RO S SERTAORY 6 8610 B PRELELL 8OO L 05

methPlphamg)-8, 7 foagat- hﬂylbbmﬁ)f@?réh-d drieas{(3 eidimetnyl-4- plvaloyloxyphenyl) -5,7-di-

tert Gy Al 2 A0, bEL g A ATy B er e Bl 7-ne. 3-2.3-

d|me&ﬁ/lnﬂlenylﬁbﬁ&d&@ﬂb&ﬂy@éﬁﬂﬁﬂ@ﬁw&nd} 3qRiadetyl-5-isooctylphenyl)-5-isooctyl-
b {Jﬁh%] Snedl am netetraacetic acid, nitrilotriacetic
N4~ Ayl enegl ycol bi s[ bet a-

am noethyl ether] N, N N, N -tetraacetic acid,

di et hyl enet ri am nepent aacetl c acid, N

hydr oxyet hyl et hyl enedi ami ne-N, N , N -triacetic acid,

A morJ_é %e@,”?fq},’ 28 p U%a%zh$“d|&eﬁnt T@dl(;.&\l;:\r_or ggsgogg{tq%@t i aggaceg t(s: o?&eqbrmula
(1A), tIB) et (hQ) ie mBieatberi. nehexaaceti ¢ aci d,
nitrilotripropionic acid, 1,6-hexanedi am netetraacetic
acid, N-(2-carboxyethyl)im nodiacetic acid and the
Exarhpl&eof a\lﬂtﬁ@f&i’ &%ﬁﬁﬁr%ﬁlﬁﬂ%ﬂ@ﬁél@&ﬁ&@hc add hexiagplte 25,

prefefani GRS puig Pspgant 7 HafhoRaudtns &VTx oSuBRubaloR aiY ionaiy
contamdg furthar b@t)e;d atgmeupis embtombregnalbhixt acieintighemyrgalonic acid,
skel e

succT czacg:cg @pgrﬁ)z%ﬁlglcoqc@;%bo&wlﬁ%cc%q %Clé 195‘%8&? acid, 3,3-dimethylglutaric
acid caﬁtdlc)dama,qﬂmdlimd)smyérid:ac&t iadelaik, a@ct;ysébaﬂftea@uﬂ&d‘l Adatdcanedioic

acid ag/HjE%raﬁCl on xanet(i;ﬂo QGtal cyeg %cﬁ&lc %bid,scitric acid, methanetricarboxylic
acid (tgvccdrlmajlghtt acie tpedpemeaicadoxyliccaditt; ipdntanetricarboxylic acid,

etha S SR A, PR Bl o PR agtd pemenatettasphopyic acid
butamtelmbcaﬁaoxgrm djd (prtyilaolh enae B @-tlitahetbiteaatboxyliciacidaci d,

oo Bl BB S5 Rt S RaSi P PR Sscrvonyio a
ethylBrédddmiaetetraasaticracicly ﬂﬁlﬁ{)tﬁa(ﬂat@ AQids athynégl) chiisleibata-
amingebupMeo Ry N NGRIERRe 3K AsirBRbuRmieredlpriiRif
hydrd@ethyrethlyﬂermdmlntlm@hl)l\*l) NI tribce{mh@h exmm:mpramr?tz-aamﬂ INON'-

= OX cetl Cc acl
e Tt RRA TSN 5 BPEP RSB % o,
trieth3lebetraminehexaacetic acid, nitrilotripropionic acid, 1,6-hexanediaminetetraacetic

acid, N-(2-carboxyethyl)iminodiacetic acid and the like.
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tri carboxynorbornnene-2-acetic acid,
t hi obi s(nor bor nene- 2, 3-di carboxylic acid),

whewyobsopet. 2. 0] oct ane- 3, 4, 7, 8-t etracar boxyl i ¢ BCT/EP2007/052584
1,1 -bicyclopropane-2,2',3,3 -tetracarboxylic acid,
1, 2-bi s(2, 3-di net hyl -2, 3-di.cgrboxycycl obut yl ) et hane,
pyrazi ne-2, 3,5, 6-tetracarboxylic 15 acid,
trlcyclo[4 2.2.0.sup. 2,5

Exar%cﬂgrs f’nq:%q Bene 03r u%égt’ursa{tec?glllrc?/gl%rp?? eérboxyllc aC|d having 7 to 25,

prefetatly 8 tét46 ejaﬂﬁimyaioms dnoaphidoxliepesiscaidriptiorsllytowtainidy further

na ve a | r a rou bsti t ent (such
hete@é{wﬁQkae%hﬂe é/ﬂqg gn%glcaré)oxﬂlrca?dp $tion),
cycloheBarfeditathokylicZacld-1,4 Efcidnests tlisadc a?jld cyglohﬁxaqetrLcarboxyllc acid,
| and the |ike. 20

nt hr e 3456ttraarbx
cyciopy g latBoRIe b B iR TR EOME el o havi ng 5
cycldh@x%tet&fceftﬁ)&ﬂhﬂ acid tét@h?&ofdrﬁht@@éd&irlﬁdﬂyﬁf adid, 3-@uddinic acid)-3-

mett PR e UEP RO GG BB PIoned See? druhlegpgarboyic

acid,Ryplbréndnenedicamekylic 2k, 8,6, R4 @Emnﬁwfxmeﬁn@cmmzco .8.2]7 |dodeca-
aci thal j ¢. aci

ht hal i. t
2,150 Wrih S5y Bae's vt o bR o 8 b St ch SR Py ghoun et
the 31,8 1I’Iaph121§d)§litﬁdl ’Q%mm’}dxbﬁec&@ﬂnm,etetraacetlc acid, 2,3,5-

tncar%ogycp{ggﬂ?rﬂg |Q%C®ZF3 éﬁyl =4 cyc%ggiég]ed1 ,2,3-tricarboxylic acid, 3,5,6-
tricarBoxynosgihdrad- Eﬁwlcm@wydl$(aom©rr®nem Pbienaiboxgiciadid),

blcyciq[% ﬁ @E%Rheen§4 Ofi%rtriagé%efﬁlc%%dﬂ 1bl§>|ﬁ)écg)qﬁrwn& ?C%r%%)z?/trchrboxyllc
acid,aG2-gis(h3-8(Feth@d®digpiverydyriabtibéttane, pyrazine-2,3,5,6-tetracarboxylic

acid gr@/% [@? g%owg%éﬂ?P)%P%%zg tegaczargqgtlcaamd 3,4-dicarboxy-

1,2, %fdﬂr@hycll}?enya}pgﬂgmeﬁcmrﬂc 3cid mhllcanﬁw Iﬁhl\k@%lb@leﬁalagdlgﬂoup as a
on | Nnzol C
subsfiught G PEEOGRP & B 5 oh w TS g o et B 13-

octalyddophadfamtardhersyd 6 jchetnaeiricoxgiic deid Andthetlikieodi benzoi c
acid, 4,4 -thiodibenzoic acid, 4,4 -(p-
phenyl enedi oxy) di benzoi ¢ aci d,
Exan4plés oﬂ sogrbadt pyll cirbexyriobcid aalidg 8 to 25, preferably 8 to 22, in particular 8

o 17 5750 B (raPhO a0 pe ot PRI aLh ot RB et o atoms i

its sKetatorehrel g-pleengtzinddiacdtiersni) ptptienpleaedietkiymdic acid, ghthalic acid, 4-tert-

butylgﬁltgﬁlgﬁ%ecrg{lor%hﬁgp%%%é F?Ee\‘tl L@}ll%co:iprﬂhalic acid, terephthalic acid, 1,8-
napfﬂl%ﬁ}bbﬂidﬁ?lrda&ﬁd ac@ﬁé}ﬂﬁbdlenbd&@rtﬁbxyhc acid, 2,6- naphthalenedlcarboxylic

a0 BB S8 e e R TR i 4.

blph@mﬁaﬁm@y& a:n@tm ¥Mhbﬂfﬁzd3;?@m ibli blsa(l3 carboxyphlelngl)methane
Dis( A BT PAEENS: 5 2B e SRRy ey NG roP sy PLAdUNAr ¢

carb@@pdenw)ppjpﬁﬁyl RB oyl dibsraoiy doik W 4, suleryttibedzoic acid, 3,3'-
nthraceng ‘ﬁ rac ' I

oy BRUFGI BEgcit OV QPP AT Bty Cothgrldibenzoic acd, 4.4-
carb@iyidibezegl acio B3 - thldnﬁddrizbllc@cwcn,d -thiczldemizoic acid, 4,4'-(p-

phery BIaDRY i oo 4 AL el P RErE At driect T fdienzoie
acid,idithipaality kg mtbmz@ﬁtmﬁi&@wwl@ swgh ab trigeBictar triyedllitic atid,
thr ni trggen at

benzgﬁéttek%clfjeiygéﬁyﬁcg%j%i,i graste gog?te cie]rla%;( cacaﬂg{)[?p%en%eqﬁaecra%eog(ylic
acid, syphehylethzrtaracarboxylic acid, diphenylsulfonetetracarboxylic acid,
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10 Exanpl es of linear or branched al kyl having up to

20 carbon atons and being optionally substituted by
W@o®7068760r € hydr oxy, am no and/or nitro gr OUpBCHER2007/052584

ethyl, n-propyl, 1-nethylethyl, n-butyl,

2-met hyl propyl, 1-nethyl praopgl., tert-butyl, pentyl,

1- et hyl butyl, 2-nethyl butyl, 3-nethyl butyl,

1, 1-di met hyl propyl, 1-ethyl propyl, tert-butyl nethyl,

ol R R 1 1 o

naph‘;lﬁ]ér?lmtd&wﬂ@ﬁyllml acidQ a}wbi,nagmnallic adid§ @aﬁﬂyire&w@mr%dxyl-lr,w-
L 4-tri.met ent undecyl, .fridec enf adecyl.
tetragealic galgcgllp’ erfwﬁgwﬁ%ﬁqﬁb’ox@éﬁ;@ 8%/ éqc%g){ategggargoxyﬁc gmd,
phthélo@yfﬁhm@&itﬂa}tbr.boﬁjlifamiﬁedth%}ﬂe@yéaaﬂtrkwéllit!oSaand!i‘feétéﬁ| arly
referred. e of the preferred neanjngs of the
benzBeRarabRuTC 991, ol kg asificnf TREleea 30 ehcnl ky!
with a quaternary C atomin position 1, in particular
- 2-Hor 20 -C(CH3)2-(C -Cral kyl). Exanples of .
A pr@%ﬁ%{ﬂ&ﬁtoﬁnrﬁ%%ﬂ?&%83')Bfré&?tgce?ﬁ)(f@}/%%V'fctﬁc'(ggé"tmge”’ n
parti¢uldrdnexy tedyitrogén bivhex Mebhyteferret-dbei poy4bOIYIE acids of pyridine
t-b to>é)ébutyl, (H3C) 3C-S-CH2-, (H3CO) 3C S C2H4-,
and ?34%%)3% ©S C3H6- and (H3C)3C-S-C4HB-. 25 Exanpl es of
Cl- C8al koxy are net hoxy, ethoxy, propoxy, butoxy,

corBGBLY RSk e PSR A S R

substitnsdlist driclsretbre hysiake,tantibd aald/byniGograups @es ethily Bpeony),

1-me IR0 BB A Rt bt SR B Rh T aFa NG Peshe trpethyibuty,

2-metijiltiay| 83-hejyéleg enyldimdtk ppioo s 1-ethy@GRofyl 2epoltydhdtill, hexyl,

-l RERR N Tectprbh TeetbyheSE 2 gpens s W g, 11,3

tetra@pthytyd @ty anyIIElSPNd)rWY,(ﬁeOer(W)EIA,4-trimethy|pentyl, undecyl, tridecyl,
et

2,2, 3 3-tetr cycl opropyl, 2007/ 068766,
pengoFy BB 6 B DR T 6V F VBRIV 209 d WRRRT Y, Branched Co-
CioalkylGs ﬁﬂﬂ&l}/lhr,lyl ﬁrﬁfﬁéﬁelhyd)zy of mEQXMbnr?&Emahirlgk oyibk ehdixals X,, Y4, Z, and

_3-ne cyc X - met cycl ohexyl . :

2,15 JEPed et iy riha AP PR C BLROSHOn 1 RaRiPer -GHCH:)=H or
—C(AHsB~(Cl2eaikyinal kyl ) - C, - C, oal kyl unsubstituted or

substituted by one or nore 5 C -C20al kyl, e.g. 1, 2 or

3 C,-C4al kyl, are cycl opentyl net hyl,
ExanZpley 6 ©penbixyietitbylpted Oy okpieeorlsomirtayé t-butoxymethyl, t-butoxyethyl,

2-Ccyco et hyl ,  3-CYC xyl, pr.opyl
ot R DR EREE S R R Gl T Ry P:Henind
(HsCra®qal,bs-0f bi s[ C3- C, 2cycl oal kyl ]-C, - C, oal kyl
unsubstituted or substituted by one or nore 10
C -C20al kyl, e.g. 1, 2 or 3 C -C4alkyl, is
Exangipley 61 ©h€eykoxp bkieyinethoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy,

heptyloxy and octyloxy. Methoxy is particularly preferred.

Examples of C,-Cyalkenyl unsubstituted or substituted by one or more hydroxy, amino
and/or nitro groups are 9-decenyl, 8-heptadecenyl, 11-hydroxy-8-heptadecenyl and 11-

amino-8-heptadecenyl.

Examples of C;-Cy,cycloalkyl unsubstituted or substituted by one or more C4-Cyoalkyl, e.g. 1,

2, 3 or 4 C4-Cjalkyl, are cyclopropyl, 3-methylcyclopropyl, 2,2,3,3-tetramethylcyclopropyl,
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Exanpl es of a bicyclic or tricyclic hydrocarbon

radical wth 5 to 20 carbon atons wunsubstituted or
waeamshed7ad ed by one or nore C, -C20al kyl, e.g. BCT/RPIIN7/@2584

C -Calkyl, are CHz CHz CHz CH2 CH2 and ~I~ CHz CH2

CH2CH2z CH3 CHz 15 )=99C-12 CHz CHz Exanples

of phenyl unsubstituted or substituted by one or nore

radical s selected from C, -C20al kyl, C,-C20al koxy,

- C20al kyl al k n nm no dr ox
ovo S AT aBe S iR Sy B O
3-methyldyémh kil a0vmaty|cittlbRexyCAiatekbu)yiayicidvexyih sald oycioHapey.
nitro, 20 are phenyl, 3-nethyl phenyl,
3- net hoxyphenyl , 4-nmet hyl phenyl, 4-ethyl phenyl,
Exardples oz 0henyibalkd)-Cs-Criatkyylinsuesttited 4r setsstited iy pheoyhore

oLk e TESASEISE D, iy
cyclogaegyln;i_éﬂ‘iy%( Eajlwmmbiﬁﬂwlz ,34@/3_[% efijllmlebﬂ y4-ﬂ%it&d$héxyl butyl and
Mm%&ﬁ'ﬁﬁ‘%‘%ﬁ%“gﬂgﬂzl 3, 5- Iolirmrnet %y}opﬁgﬁyl’ ,

g,g:g:-tert butylphenyg 2,4, S trinethylphenylwang766
An eoTh b ol B G S I BB iR Ay SURe B0 BY g or more

Ci-Chhakyibsigl t L2 &d3 Qr-Csalkgdt ik didyeidhdwyiraetaylor nore radi cal s
selected from C, -C20al kyl, C3-Cl2cycl oal kyl, phenyl,
C, - C2oal koxy, am no, hydroxy and nitro, preferably

Exarfplesdid Kigyclic GBtricpelictyardckistion radied with 5Gb-204kkaexatomsd

o BRSBTS o LB B Do v

2- phenyl et hyl 2 phenyl pr opy 3- phenyl pr oyl

3- et hyl ben »4- di methoxype and
€84 di et hoxyphenyl) t hyl . xanple of
(Eérgenyl et henyl posubsti t Ut ed o i,tuted & QH;— and
. cH10 8Morl 3 (- is

one or nore C,’C20al kyl, eg 1, 2 or 3 C T“CA4al kyl,
IS cfhsbi phenyl net hyl .

CH;— .

Examples of phenyl unsubstituted or substituted by one or more radicals selected from
C4-Cyalkyl, C4-Cyalkoxy, Cq-Cyoalkylamino, di(C4-Cyalkyl)amino, amino, hydroxy and nitro,
preferably C,-Cjalkyl, C4-Cjalkoxy, C4-Csalkylamino, di(C4-Cgalkyl)amino, hydroxy and nitro,
are phenyl, 3-methylphenyl, 3-methoxyphenyl, 4-methylphenyl, 4-ethylphenyl,
4-propylphenyl, 4-isopropylphenyl, 4-tert-butylphenyl, 4-isopropoxyphenyl,
2,3-dimethoxyphenyl, 2-nitrophenyl, 3-methyl-6-nitrophenyl, 4-dimethylaminophenyl, 2,3-
dimethylphenyl, 2,6-dimethylphenyl, 2,4-dimethylphenyl, 3,4-dimethylphenyl,
3,5-dimethylphenyl, 3,5-di-tert-butylphenyl, 2,4,6-trimethylphenyl and 3,5-di-tert-butyl-4-
hydroxyphenyl.
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15 Exanpl es of napht hyl unsubstituted or substituted
by one or nore C -C20al kyl, e.g. 1, 2 or 3
W@E20000687k6/1 , are 1-naphthyl and 2-napht hyl . ExeempER®0D652584
napht hyl - C, - C20al kyl unsubstituted or substituted by
one or nore C, -C20al kyl, esg-1, 2 or 3 C -C4al kyl,
are 1-napht hyl net hyl and 2-napht hyl nethyl. 20 An
exanpl e of napht hoxynet hyl unsubstituted or
substituted by one or nore C, -C20al kyl, e.g. 1, 2 or
3 C -C4al kyl, is 1-naphthoxynethyl. An exanple of
ExartplpheimHeanyd - CIohIkWLmBNH)stlﬂﬁecaﬁlt $ubglituted B3-deiremnytk eadicals selected

from %égﬁgq?%yﬁ%:-%zcyépgﬂsd QEXWI oé %zoalk@(yggfpg]%hycgaxy and nitro, preferably

C1-Cl[mltﬁr@®&ydzlcallgiilcbcr§8bl @W@B@thaﬂd&@'dﬁﬁxysafg?egyl,lt Ed by
e o0 a .. e.g. 1, r - Aa :
“‘Cy‘g&éexgrbﬁﬁ}?? dl! W}ﬂ”y'”ﬁtWr{BhW?ethé %5&5‘&8&%{)@{'& Hh%iv%tbvt
2- hé’n bp@| 3- Nénl 0 '3’1@1|et Wenzy: 3 tidithethSxybehxl ardd
P W ﬁﬁ D yFﬁ I§W EHgan'pI%s of a C yf(t%ZO?ﬁyydrocarbon
2(3f1296‘f‘%t5?xy@8ﬁ@lélemyhg one or nore hal ogen or pseudo-
halogen e g. 1, 2, 3, 4, 5, or 6 -F, - or-Br, are
- et hy IProp | ., dichloromethyl,
An e’ﬁ?éﬂ'?'ﬁfof B'b?rly@tfl*ﬁﬂy urgu SWP*@FW ?‘FM‘BF%%%Y AY% POREIRY G 1-Caoalkyl, e.g. 1,
2 or 2CLCRalkylt B @rhetaenamglishy. 2. 3- di chi or opheny!
dIC | or opheny |s[tr|fluoronethyl]phenyl
V\D 2007/ 068766 PCT/ EP2007/052584 -31- An exanpl e of
An ekdrhfl&of @pﬁé‘rﬁ;}f—Yd?D—@lob[K%l) USsubsAedIr subdNiuted BYBhE oPMore C-Cxalkyl,
tri(C, -Cloal kyI )SI | yl (Cl-Cloal kyl) is
€.g. h%@)%@i'(:(% biphignEmetl-es of a saturated or
unsaturat ed ali phat| c polyam ne having 3 to 25 carbon

am no %r oups and optionally containi ng
Exa”PF?J?% ﬁféiapﬁﬁly WRSUBBEHIeH Pr BYkstitjied g!f Bie gy BOre GrCaoalkyl, €.9. 1,2 0r 3

Ci- Cwl@lmrﬂ@prr@@m@saﬁb zﬂ‘ngkbm@.nobut ane and

di am nopent ane anpl es of a saturated or
unsaturated alicyclic polyam ne having 6 to 25,

Exansies ef rﬂi@'hihyﬁct C0alkh urﬁs@bﬁﬂtﬁleabﬁ BFbshifited/ bR 6r rd6_UPSCalkyl,
and re’ftl gnal Iy cagntajni G%%;further hetero atomin its

0. et GrCaey 2o TdiaaRi BTSN GRS 2ZAehy methy.
1 4- di am nocycl ohexane, 4, 4'-di am nodi cycl ohexyl,

4, 4" -di am no- 3, 3' -di net hyl di cycl ohexyl
An exdrgple gf a?ﬁfﬁwyw&hywwﬁﬁ%maﬁéubﬁ't%ed BY QAP RbMresC+Caoalkyl, e.g.

1,2 @H Jrel-bydidii ¥ ¢lrRpexskymshnane,
, 3- Di s(am nonet hyl ) cycl ohexane, 1,4 15
b| s(am nonet hyl ) cycl ohexane, i sophoronedi am ne,

An e@ﬁélb%ﬂﬁ@héﬁ?leﬂ@l flBleA i dt@nthtyl & 2:bipheh@shylacHidretgxamMsrenyl or
4-triani nocycl ohexane,

9- antfr;@ rgSeRARlY-aam nocycl ohexane and t he

Examples of a 5- to 6-membered heterocyclic radical unsubstituted or substituted by one or
more C4-Cyoalky, e.g. 1, 2 or 3 C4-Caalkyl, are 3-pyridinyl, 4-pyridinyl, 2-hydroxypyridin-3-yl,
3-quinolinyl, 4-quinolinyl, 2-furyl, 3-furyl and 1-methyl-2-pyrryl.

Examples of a C4-Cxhydrocarbon radical containing one or more halogen or pseudo-
halogen, e.g. 1, 2, 3, 4, 5, or 6 -F, -Cl or —Br, are 1-bromo-2-methylpropyl, dichloromethyl,
pentafluoroethyl, 3,5-bis[trifluoromethyl]phenyl, 2,3,5,6-tetrafluoro-p-tolyl, 2,3-dichlorophenyl,
3,4-dichlorophenyl and 2,4-bis[trifluoromethyl]phenyl.
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i ke. Exanples of an aromatic polyam ne having 6 to
25, preferably 6 to 17, in particular 6 to 13, 20
w@ 200006876 ons and y am no groups and opti onal | BCT/EP2007/052584
containing further hetero atons in its skeleton are
o- phenyl enedi am ne, m phenylggnedi am ne,
p- phenyl enedi am ne, 2, 3- di am not ol uene,
2, 4-di am not ol uene, 2, 6-di am not ol uene,
3, 4-di am not ol uene, 4, 6-di et hyl - m phenyl enedi am ne,
2, 5-di net hyl - p- phenyl enedi am ne,
An efarbpldiofriei Oy Cr.akpianyis engdisum ne,
2, 4-di am nonesi tyl ene, 2, 3-di am nopyri di ne,
2, 6-di am nopyri dine, 3,4-diam nopyridine, 1,5 25
An eﬂarﬁplb ROMROLChalkeinslyl(Q4-6rdikgiNisnerapdt (. pne,
2, 3- di am nonapht hal ene, 2, 7- di am nonapht hal ene,
9, 10- di am nophenant hr ene,
Exandplés ofa &tu@ﬁd@%&bﬁﬂ?ﬂ@@éﬂiﬂaﬁ@polgiaraine having 3 to 25 carbon atoms and
y am§10§rog¥slr%fah@19rql I&Po wﬁrﬁqhﬁjg%%a W‘Féﬁr)s)l atorﬁ irhits skeleton are 1,3-
diamihiopropand, Riremyhinstutaiteand3t, 8- diathiaspentthiepheny| met hane,
3, 4' -di am nodi phenyl net hane, 4, 4" -
nmet hyl enedi - o-t ol ui di ne,
Exan4p|és omiiehutia&mﬁﬂl undatoratyd hltbyobies polyamlne havmg 6 to 25, preferably 6 to
13, caf'b@n a&? %ﬂ%?%%oggrgHg%%cg%ﬂ %ﬁglly con‘talnlng further hetero atom in its

skeleforflaredi, 24aiantnctylohebaimet nyldmrhiaozyciohexane, 4,4'-diaminodicyclohexyl,

4.4 dé"éririn_o% %:ﬁirﬁgt?lt |'d%9§5€wwlAﬁpagg%dicyclohexylmethane, 4,4'-diamino-3,3"-
dimethyftlicydioasxyhaethade, di @b&(afhlpbmpmyﬁ)cyckhéxane 1,4-

o AR SRS e ST FETMRSTAGS e, 105
triamitiochdleitixand,| 1,2,@-tridmiBoe b b aroe] i1(3h4, Byt isadnfinds/clohexane and the
ik 4, 4" -di am nodi phenyl sul fone, 3, 3" -

"€ di ami nobenzophenone, 4, 4' - di am nobenzophenone,

4, 4' -di am nobenzani lide, o WO 2007/ 068766

PCT/ EP2007/ 052584 32 toli

ExarbiIgs o AL ATHRIG By KA ey R 2 D5 k49 B Parigular 6 o 13,
carbdn stoms ammyrmmhelgpd@e Iahd @tionally containing further hetero atoms in its

skelei?ﬁsﬁ%ﬁéﬁ%ygpggg x%%‘e)neagrzn?nnee‘p p%enylengcgiérﬁine, 2,3-

diamino®ol s re( 44admmmptwmmy2 Betareinetiolubnd; Hisainotoluene, 4,6-dimethyl-
n

m- ph&nwe8€$§r?1%)éy%qgl%ﬁﬁtglw&%@ﬂymgﬂgﬁmn%I SE[-grmteAhygo phenylenediamine,

2,4- owarmmombawm) Bl?nétﬁadhl}leb)hﬁiﬁne 2, 6 -diaminopyridine, 3,4-diaminopyridine, 1,5-

d'amgwﬁ%%'z}ﬁ@ﬁ N fo”ﬂ?%&ﬁ@ﬁfﬂ@ﬁ(ﬁ 7-

d|amihoaa;5hthailemngmb@laﬁmwheﬁarﬁhréﬂe t3 3' 08 et ensteylies nziiie 3,3'-

L i h I ) ) ,
aimelR G Aiaiiohio o R el REY 4 i Rlag) 4dhane.
dlamlhoéllpﬁehy’Imamane,nyB'i-diéardinﬁ&iphawnéthEné i3¢e-diabfindX pingpiysetdne, 4,4'-

methggpg&?@{?&]%@%gd%%r@ﬁ%gre?}é-ﬁg}r- Ipﬁhgil < %@lylep% %rbbgle%ﬂanllme

4,4'-ghamtniocy2-aiph2nylethane, cled’ lmtmnlatb-am.trdlrﬂethﬁhﬁbmm “odHamnamektilbene,

s Sapip abihery A opeee RN APt e e o,

diamélogipaenydéathag Brao-giaatinaighenglethee tdad’ alm‘bdlaml’rmJIZCHMdﬂhiadibdi]ine, 4.4'-

aitni Qi T A pioheRfiationd A AiaT Rt ignd 54"

diamilopbezopiienanrea ¥ pihaiamiridibghbaghgnoe, 4,4'-diaminobenzanilide, o-
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15 aci d, ganma- am no- al pha- net hyl butyric acid,

al pha- am noi sobutyric acid, beta- am noi sobutyric
wa@eiod/pesabha- am no- n-val eri ¢ aci d, PCT/EP2007/052584

del ta-am no-n-valeric acid, beta- am nocrotonic acid,

al pha- am no- bet a- et hyl val ergoc. aci d,

al pha- am noi soval eri ¢ acid, 2- am no-4-pentenoic acid,

al pha- am no- n-caproi c acid, 6-am nocaproic acid,

to'idiﬁﬁ'f%ﬂﬁﬁ%?ﬁ%@#?@é'ﬁﬁ{ﬂ%&%%ﬁmé23??% VE@?%%?L%%CQS. d
amin?gl&éﬁ'ylmnlgﬁaﬂeibﬁs(@-@hﬂ:ophénﬁﬁoﬁﬂwmzﬁ@_Ol4Gb|a(_m- d,

) -a no ecano | PI C C
amin g NGy B Saay ] Ay egtio Bnagde el Jh-gfs(@ St am o

amin@phehoxgjbeh2aneng,4'- bue(mmuhbmnogy)a@hem bis[4-(4-

L e e R

amlnablhf}ygﬂ%clﬁer@ém 1204, S-aataXihdben2erie] 1 haaattriamr?oueazé’@ 124-
era C .ato S an
eGP i o Progt o Bling ¥ B bR TP herol e P

aminbpheyDmatiains, 2,9, 6-tiamiloplerhidmeassd the like.
1- am nocycl ohexanecar boxylic acid, 2-
am nocycl ohexanecar boxylic acid, 3-am

Exammwwﬁrﬂh%é&m@t@abbwwdtéﬁ aiphdtic 4mino carboxylic acid having 2 to 25,

Preteh g ) B ARURAR e OB 116 AINS. Aahiuan 2 carboxylgroups
and mbbalryrtem&ﬁran@ﬂmbr Betar adoms in its skeleton are aminoacetic acid, alpha-

e P e LS RP R AR Bt S ke TR e oty
acid, amtaaamn‘EFthncamuaOgamﬁb@wﬂmmmeladudharphm@and-alp%methylbutync
refera

acid aﬂaHW%a a%"%'ﬂ?%m&ﬁ%‘ﬁéy”ﬁr?&'d a'pE%FHB%?O%Q‘gy&ﬁﬁg% E%*a'

aminoigbbutpiad haid, aﬂ:;ﬂﬁi—ékhiﬁbngvaﬂeﬂdéwf dbﬁﬁ-emoamnalsrm acif tieta-

amlnggrgg;rﬁfg%.yg @ @%l-le?r@ﬁ% E%g@%lleﬁg %t%;dcal t‘mnms%vglerlc acid, 2-

aminam- mrtémﬁ@acﬁmemﬁagairﬁmbomaprac adid, 6 ammocaprom acid, alpha-

no- 2- jonic a EIF
aminGRBIRAOP G0 FRCISRICH nBlc At AlthAg R SR Bl apid, 8-aminocapryii
acid, %Mnbﬂerﬂagniwudl bUItaymn@Jrﬁi@bahomﬂr%dm 1mear8mo@d$w¢§1hthdb§zldl z
ant hrani | i c_aci nobgenz

aming o A3l AOIE. 4GP 5058 P ABIc Aok B P bR Dl ¢ aie i gptamine,
ornittAn@ roréuiing; smdryb@mmwl)cyﬁmedami&oamdnmwmahbwebmaz0| c

acid, 2-amno 5 3-nethyl benzoic acid,

2- am no- 5- net hyl benzoi ¢ aci d, 4-am no-2-nethyl benzoic
Exan&ﬂesdof ésat&ﬂﬁtdt{br&ﬂﬁﬁmww)all‘wolimarﬁmb @arboxylic acid having 7 to 25,

prefegatiﬂj] ﬁ%gic%(%rh%tge/{]ﬁgazf&lr&o grgep%and z” carboxyl groups and optionally
conta’lnlaglfmthex?hﬁtetdﬁammb&mEs)slfeleaﬁm dre 1-aminocyclohexanecarboxylic acid, 2-
4- am no- 3- oi c. aci 2-anm no-4, 5- .
aminge SRR SRR I SR 4 Sron R Ry PR Il
ammﬁbﬂbhﬁe&@h—:&ﬂyﬂo&m&t adid, @carﬂunometr@raswor@é)@nydmb@twuc aéig) zlamino-z-
- am nophen I y benzo
noro s A ASPDS ) Dl A8 S AMARTEL Y B0
cycloberam daivarbuxgiio acidandltherikem noci nnam ¢ aci d, p-
am noci nnam ¢ aci d, p-am nohi ppuric acid,
2-am no- 1- napht hoi ¢ aci d, 3-am no-1-naphthoic acid,
Exarﬂplésm)frmr éromanhbmmcaam)@lic acidaviog 1402 iréferablyal tal5, in

partlcularn? too I n%Bn a omsC zaa?mlglb gZoups and z” carboxyl groups and optionally

s -

containing further hetero atoms in its skeleton are alpha-aminophenylacetic acid, alpha-
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am no- 1- napht hoi ¢ aci d, 8-am no-1-naphthoi c aci d,

1- am no- 2- napht hoi ¢ acid, 3-am no-2- naphthoic acid,
wad2@mioesI6@- napht hoi ¢ aci d, 5-am no- 2- napht hoi cCPEEP2007/052584

6- am no- 2- napht hoi ¢ 15 acid, 7-am no-2-naphthoic acid,

8- am no- 2- napht hoi ¢ aci d, 3,33-.di am nobenzoi c aci d,

4,4' - di am no- 3, 3' -di car boxydi phenyl net hane and t he

| i ke. Exanpl es of hal ogen or pseudo-hal ogen are -F,

.- -Br, -1, -CN,. - . - -SCN and . - . 20 X
amma—%&‘tajp%@'pﬁ?ﬁ%ﬂ,'c a,é'ds%'%"@:%ﬁ'%w&rgmcfc'sr%'rsmni%g-
phenpwdpildmﬁ &did JIphEhemmo eirvfanic a@dndz ZmlnioSA 2henylbulyric acil 4@mino-3-

in particular Preferred

25
phe bP[W'E&ﬁ'f’a?’ﬁPW&"'g aﬁﬁcrﬂe%m'm@e'&a@rﬁcw achBOtPed‘Fﬂ‘ﬁla&'dsz -amino-4-

methylbBhzoi€ h&Y, Z}Bm(rioCE) nM‘r&jlt%anom ¥cidy3-amindi@-nsingliednzaic a@m;iZ -amino-
e su

3-melpioi soiy B anfig 5 3er v Benzhis Heich A g O emefigb A0 aci. 4+
amino- ﬁmgbhﬁb@ﬂzci{% adid 2-ainhe- $H1@tf&fxyl£enz@l&cbc§i 3%&2@477%2gk7@g)enzom

. n are rou a
acid AT BRe oL A 5. S AT Gy B ol B Ao 4
dimettoxberBicaicl, 6Gndn V\Ih?labétmgatoﬁg&némﬁfophélﬂ/lafdétlﬂabla p-

er e e r ca

am'”&ﬂ@rﬁ?%faﬁ%%%‘én‘é@ % &?OBtf’erE{ “té{rr'mco?% %woaﬂe@y't@%% i, 4-
aminometlygihehybesiceiids Ubfﬁmmddu’(r%dmbymd m%nﬂﬁocﬁndﬁaﬁdé axiy, p-

amin GBS G P Bpug 5 ok g Ay rah R el S ephtholc

acid, QarGinOell-kaghthoid did L&émmobblnﬁpmmmac@% &itpc] -napitydic acid, 7-
ituted or sub

amin%n13|&pi‘ttw aci (8@”]68 hq@gslg,élé@m&a?ﬂwhthom acid, 3-amino-2-
naphthitsaasd, I4—athﬁ>|d-29ﬁap81ﬂbﬁ¢ a¢|dlt53§mb1yb Anaphtiagic 3ci€, 6-6dhalok3dthaphthoic

e SR LERaRf G0 e OB
diam{pid23,3'(izarbdiz d phe 2y I fobthang an&tid like.

Examples of halogen or pseudo-halogen are —F, -Cl, -Br, -I, -CN, -CNO, -OCN, -SCN and
-CNS.

xandyare 2, 3,4, 5 or6, preferably 2 or 3, in particular 3.
The sum of 2 and z” is 2, 3, 4, 5 or 6, preferably 2 or 3, in particular 3.

Preferred is a film containing a nucleating agent of the formula (l1A), (1B) or (IC) wherein
X, y or the sum of zZ’ and z” are 2 or 3, and

when x, y or the sum of Z’ and z” are 2, X, Yo, and Z, are the group of the formula

O

when x, y or the sum of Z’ and z” are 3, Xo, Yo, and Z, are the group of the formula

Jo R
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CHz )~--Cl-12 CHz CHz phenyl unsubstituted or
substituted by 1, 2 or 3 radicals selected from
W@20000687k6/1 , C, - C4al koxy, C, -C4al kyl am no, PCT/EP2007/052584
di (C, - C4al kyl ) am no, am no, hydroxy and nitro; 15
phenyl - C, - C, Gal kyl unsubsti_tgjted or substituted by 1,
2 or 3 radicals selected fromC, - A4al kyl,
C3- Coeycl oal kyl , phenyl, C, -C4al koxy, hydroxy, am no
and nitro; phenyl ethenyl unsubstituted or substituted
by 1, 2 or 3 C, -C4al kyl; biphenyl-(C, -C, oal kyl)
Parht:tﬂérll&b@bfdrﬂ@ti@ﬂa 3] ] S(orhélhinglﬂlﬁfdtld@}ﬂné. ageht@f thd f&mtﬁl‘zﬂaMﬁXlB) or (IC)
h apht hyl unsubstituted or substituted by 1, 2 or
“’eqﬁn C4al kyl ; 20 napht hyl - C, - C, Cal kyl unsubstltuted or
the r%b@i g, lM@ZL and 2, indephdentfy, of CAalakiyther argapht hoxy et hyI

N IR T T N e

Cz-Céoawnyl Gillhﬁlyds.tltuft’ezd‘l?rf-ﬂuQXMDbgﬁ :c bgi 10 |233r Bl h.yd&x% ualnrﬁmb lafytlor Imtro
nol in uryl, ury 1- methyl-2-pyrry WO
Cz‘%@@?"' §‘7%%dr9é§f’f< 07/ 052584 -35

Cs-Cdeybloam®-ursipdtinyte bogubstitutidchy Dr2oB®ir Byd,,Chalkyl;

(C- GRS srktraipa sy pf supsHIRT D Ashing et
bis[C3-Cheyblcalyq & pbvaaiyl uﬁﬁut%mflﬁecbd)rﬁs[ubémtﬁiedQiyolﬁetdﬁSBId pharkyl; ;
tri(C -C oalkyl)silyl; or 5

trl(C C, oal
fH
(I.
d ZZ I'ndepghde '
C3-C, oalkn ;

‘C3- C¢

unsubstituted or substituted by 1, 2 or 3 C Chal kyl ;
CHAMGHz CHz CH2 15 CH2

CH2_ ’

phenyl unsubstituted or substituted by 1, 2 or 3 radicals selected from C4-C,alkyl,
C+-Caqalkoxy, C4-Csalkylamino, di(C4-Csalkyl)amino, amino, hydroxy and nitro;
phenyl-C-Cqpalkyl unsubstituted or substituted by 1, 2 or 3 radicals selected from C,-Cjalkyl,
Cs-Cecycloalkyl, phenyl, C4-Cjalkoxy, hydroxy, amino and nitro;

phenylethenyl unsubstituted or substituted by 1, 2 or 3 C4-C,alkyl;

biphenyl-(C4-Cypalkyl) unsubstituted or substituted by 1, 2 or 3 C4-C,alkyl;

naphthyl unsubstituted or substituted by 1, 2 or 3 C4-Cjalkyl;

naphthyl-C,-Cipalkyl unsubstituted or substituted by 1, 2 or 3 C4-C,alkyl,
naphthoxymethyl unsubstituted or substituted by 1, 2 or 3 C4-Caalkyl;

biphenylenyl, fluorenyl, anthryl;

3-pyridinyl, 4-pyridinyl, 2-hydroxypyridin-3-yl, 3-quinolinyl, 4-quinolinyl, 2-furyl, 3-furyl, 1-
methyl-2-pyrryl;



10

15

20

25

~[~CHz CH2 CH2 CH2z CHB3 CHz )~--C-12 CHz CHz

phenyl unsubstituted or substituted by 1, 2 or 3
W@20000687k6/1 ; phenyl - C, - C, oal kyl unsubstitut ed BPCT/EP2007/052584

substituted by 1, 2 or 3 radicals selected from

Cl- GAal kyl and C, - C4al koxy;3520

bi phenyl - (C, -C, oal kyl); naphthyl -C, -C, oal kyl ;

tri(C, -C oal kyl)silyl; or

tri(C, - | k |yl 7/ 06876
1-brdste P ERH OB PEM ROk g SOl BT AR O R oenyl,
2,3, 500 Etrat drog-talyh 2c3-giablbrphage s, 4-afchidaspHeayinot 2a4-( | A)

r3, when x is 2, X0 is the group of the
msW%@Pﬁ%Péb%ﬂéhangnd when x is 3, X0 is the group of the

tri(CLOfamyImilgner 5 the radicals X, independently of one

[, - | but yl ,
i R Bl GRS 1. byl pr opyl -2 et hyl pr opy!

n-pentyl, 1,1-dinethyl propyl, 1, 2- dlnethylpropyl,
2,2-di- nethylpropyl, 1-ethy|propy|, 1-nethy|buty|,
2-nmet hyl butyl, 3-nethyl butyl, n-hexyl, 2,2-d

Furthee bratérbad ¥|a,fllr3 continiref :mihcbeatmlg ag'énledfhlyé fwhylla (IA) (IB) or (IC)
2- et hyl hexyl, 5-ethyl hexyl, n-octyl, 1,1,3,3

Whereity r anet hyl butyl, 2,2, 4-trimethyl pentyl,

the ré?dﬂalﬂb(ﬂerh hy{ miza mdépémbérhllytqﬂone ayiethepsrat yI

10 2-net hyl -cycl ohexyl ,
bm”§¥ X%Vclohexyl, 4- met hyl - cycl ohexyl ,

CTC%a&yhnﬁﬁﬁb&H{@yﬁy@hexyl 3,3, 5- trinethyl cyclohexyl,

S e e SRR e

(Cs-c?ecydmw)e¢1h&loa|kwum;hbsna;tmebmubpmemﬁl by B et} Olauyy!
4- et hyl - phenyl, ethylphenyl 3- et hyl phenyl
4- et hyl phenyd ", 3- di net hylphenyl, 3, 5-di | phenyl ,
2, % 5-trigp A i Mg

“n- butylphenyl ert- 4| 15 CH—
t hoxyphenyt”. further i S [ 2
cont ai ni ng”a ‘nucl &qt i ng he f

wher ei n

CH,

CH2_ ’

phenyl unsubstituted or substituted by 1, 2 or 3 C4-C,alkyl;

phenyl-C,-Cqpalkyl unsubstituted or substituted by 1, 2 or 3 radicals selected from C4-Cjalkyl
and C,-Cjalkoxy;

biphenyl-(C-Cqpalkyl);

naphthyl-C,-Cypalkyl;

tri(C4-Cqoalkyl)silyl; or

tri(C4-Caalkyl)silyl(C4-Csalkyl).
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yis 2or 3, 20wheny is 2, Yo is the group of the
formula or , and when y is 3, Yo is the group of the

wo eoomobsae@and t he radicals Y, independently of BPEEEP2007/052584
anot her are n-propyl, i-propyl, n-butyl,
1, 1-dinmethyl ethyl, 1-nethylggropyl, 2-nmethyl propyl,
n-pentyl, 1, 1-dinethylpropyl, 1,2-dinethylpropyl,
2,2-di- nmethyl propyl, 1-ethylpropyl, 1-nethylbutyl,

2- net hyl but yl -met hyl butyl, n-hexyl, 2, 2-di. 2 .
Also S PTRIP § Fifm sk Biaar i tetig o6 SEiepBids fh Rerei
x is 2oreg, hyl hexyl , 5-et hyl hexyl, n-octyl, 1,1, 3, 3-
tetramet hyl butyl, 2,2,4-trinmethyl pentyl,
3, 7-digret hyl octyl_, cycl obuty eychopent yl ,
wherps (5 R Y or i 1P 0B T Koy Pronedt
4- met hyl - cycl ohexyl, 2, 3-di net’hyl=cycl ohexyl, WO
2007/ 068766 PCT/ EP2007/ 052584, -37
3,3,5-trinmethyl -cycl ohexyl, 1Jjcycl ohexyl -ethyl,
whercCy &l NG K ik graypcdfaleetoymulacy cfFodpdegyhd phenyl ,
benzyl, 1-phenylethyl, 2-phenylsthyl, cunyl,
2- met hyl phenyl , 3-net hyl phenyl, 4-nethyl- phenyl,
the rﬂdie&lgxh F’ﬂﬁﬁ?’l’ldenﬂy letdmy;i aﬁmmejd Iarehﬂipeihdw li-propgly hsbutyl, 1,1-dimethylethyl,
- di enyl, 3, 5-dj en , :
1-meﬁ?@?rgl@ﬁ-ﬁ%f@%rgmr{wéﬁ?ﬁ; W%*L'm?éﬁhﬁ@mﬁ%l prediethylpropyl, 2,2-di-
meth@kpmdwﬂyémﬁﬁrlropi/l, jﬁﬁdtl%ﬂtbut&d%lz-_yﬂqﬂﬁmyjll, 3-41&5?13¢t_>u|tyl, n-hexyl, 2,2-di-
t enyl . LI S es S I I m
metr BB AR 2 By 2t Sk -Soheih ocy. 1135
tetrama ey ibiutyl, dZ2,4amrdet21'§/Ipélﬁt9|$ BE’Hﬂ?BtHyy)ctyf, cotiebyiptyuiipeatyt cyclohexyl,
r 2 n t he, sum.o 'and, z" i is the
2-meus oy bRy AT dae (et bngod, Ao BimSRvisigbe.
3,3,5-tsimathyEoydichekyie1-gycotpexgkethyiecyoheplya cacldodtylecyicidbdedys phenyl,
benz{, 6%21g9ﬁ$th'w?g%ﬁgﬁﬁgtﬁg/l'l%ﬁ?l, %‘E{e%h&ﬁ]pg{eﬁgl: ?-arrﬁe%hﬂbrg)e{n?/f?)ﬁl-rhethyl-
phenit, aedtiybhzngl $ethyle et/ gthiyighehyl, B 3pmetlylphenyl, 3,5-dimethylphenyl,
1-di net hyl pr, |, 1. 2-di met hyl pr.o ,
2353ri5efRRe Y B8 oRy ety SRl e Butirpens. 4
methdxypichyll but yl , 3- net hyl butyl, n-hexyl, 2,2-di
met hyl butyl, 3, 3-di met hyl butyl, 2-ethyl butyl,

2-et hyl hexyl, 5-ethyl hexyl, n-octyl, 1,1,3,3-tetra-
nmet hyl butyl, 2,2,4-trinmethylpentyl, 3,7-dinethyl

Of fuﬂ.ﬁ%rﬁbﬁe_r%cal ag g{( ln}aiég%%ﬁ?Eg%@ﬁ%@l&ﬁF’g %‘(alrlrﬁulaz(_lB) wherein

y is Zenet hyl - cycl ohexyl , 2, 3-di net hyl - cycl ohexyl, 3, 3, 5-
trinmethyl-cycl ohexyl, 1-cyclohexyl-ethyl, cycloheptyl,

cycl tyl ., cycl adodecyl . phe henzy|

wnerdy BRI b L SRR a1 T B 5ot ey e
3- net hyl phenyl , 4-net hyl phenyl”, 2- et hyl phenyl ,
3-et hyl phenyl, 4-ethyl phenyl, 2, 3-di net hyl phenyl ,
3, 5-di et hyl phenyl , 2,3,5- trinethyl phenyl,

wherRy &, H-Y, lis thee tgngU podfetmy formdlan- b pheayd ,
4-tert-butyl phenyl, 4-nmethgoxypbeqyl. 25 O particul ar

interest is a filmcontaining a nucleating agent of
the radieal$ ¥y mdeper(deA)ly wh@tecarnother are n-propyl, i-propyl, n-butyl, 1,1-dimethylethyl,

1-methylpropyl, 2-methylpropyl, n-pentyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-di-
methylpropyl, 1-ethylpropyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, n-hexyl, 2,2-di-
methylbutyl, 3,3-dimethylbutyl, 2-ethylbutyl, 2-ethylhexyl, 5-ethylhexyl, n-octyl, 1,1,3,3-
tetramethylbutyl, 2,2,4-trimethylpentyl, 3,7-dimethyloctyl, cyclobutyl, cyclopentyl, cyclohexyl,
2-methyl-cyclohexyl, 3-methyl-cyclohexyl, 4-methyl-cyclohexyl, 2,3-dimethyl-cyclohexyl,
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X 1s 3, X0 is the group of the fornula and the
radicals X, are tert-octyl (i.e.
wd 2;78686¢ et r anet hyl butyl ). WO 2007/ 068766 PCT/EP2007/052584
PCT/ EP2007/ 052584 -38 Al so of particular interest is
a filmcontai ning a nucl eat.igyg agent of the fornula
(IB) whereiny is 3, Yo is the group of the formula
and the radicals Y, are tert- butyl (i.e. 1,1-di- 5

3,3 5rt8tpﬁ:¥ny§ g&gexyls -%?cl:lérile%/?%gy oo oheptyf ggcqascycrodogecyl phenyl,

benzgcl 3 p&ebﬁéﬂl?lﬂeiphbﬁﬁéihﬂxwmﬂ, 28iethylphenyl, 3-methylphenyl, 4-methyl-

pheny § %&%‘%%é%{ﬁ‘%&%ﬂ lng)el‘trky}ngemﬂl 2,3-dimethylphenyl, 3,5-dimethylphenyl,

2,3 awum(rsjmbnwemmd @imetg)phenl, SnSudgptrae drtee-autyphghylic4-
i s(1, 2-di net hyl propyl am de),

tr

memfxﬁ) "Wenzenet ri carboxylic acid tris(cyclohexyl an de),
1, 3, 5-benzenetricarboxylic acid tris(tert-octylam de),
1,3,5-benzenetricarboxy|ic acid
tris(3,7-di nethyloctylam de), 15

Likewlis@ obinteesst @@ il eantdlony binticatith agent of the formula (IC) wherein

tris(l,1- | pro
2 ang 2P eharid e T e DRy BT BE2PEr | s(tert - but yl ani de)
1, 3, 5-benzenetricarboxylic acid
whert thessUayaflz0bex y1 iset Byik ama grepp of the formula m or
S de

1, 3, 5-benzenetricarboxylic acid tris(i ).,
1, 3, 5-benzenetri carboxylic acid
s(2 nmet hyl cycl ohexyl am de), 20
- b8R%enetri carboxylic acid
tris (1 1- di net hyl propyl am de),
1, 3, 5-benzenetricarboxylic acid tris(isoproppylam de),
1, 3, 5-benzenetricarboxylic acid tris(2-butyl am de),
wherlthg,sBrbefirz emer’ris Safbieyd groupof e formula , and
tris(1l-adamantyl am de), 1, 3,5-benzenet.i xylic
acid tris(1-ethyl propylamde), 25
the ra_di@alstemQéniederrdeb@xgﬂq'nc anothgr are n-propyl, i-propyl, n-butyl, 1,1-di-

meth%reg%%brﬁeﬁgtﬁ)@ IyI éx %tﬁil@}o%gpﬁgl gWI qup -dimethylpropyl, 1,2-dimethylpropyl,
2,2-dimetsylprapet AyatyoropH eleplednilgyl, 2-methylbutyl, 3-methylbutyl, n-hexyl, 2,2-di-
e RERREAGHAL S DAL ZBhEEL SAHLORN A A e
methylbgty5%ﬁ-ﬁr@n@tﬁylperﬁylbaiyjlnnethakoptyl cyclobutyl, cyclopentyl, cyclohexyl, 2-
meth&f—é{%&ﬁ% ;ée H%ﬁy?’ %ngaﬁnrﬁe%yl g%’]ohexyl 2,3-dimethyl-cyclohexyl, 3,3,5-
trimeml-s{dor(wvh, flicydploeryt-tibxly yystaheptyh ey dedctyl, cyclododecyl, phenyl, benzyl,
1- ph%nﬁ’et?&b ?rm%lﬁ%cﬁfnﬂ}?)@[me&gﬁ)ﬁbﬁjl 3-methylphenyl, 4-methylphenyl, 2-
ethylmh@qy&%@hziglrrgwt |4eeahyjm@1yl &.%adimgthylphenyl, 3,5-dimethylphenyl, 2,3,5-

trimettwlﬁ(eayl?é,Q}Q-Pi%wlmgl?)hn-butylphenyl, 4-tert-butylphenyl, 4-methoxyphenyl.

Of particular interest is a film containing a nucleating agent of the formula (1A) wherein

X is 3, X is the group of the formula /@\ and the radicals X4 are tert-octyl (i.e.

1,1,3,3-tetramethylbutyl).
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WD 2007/ 068766 PCT/ EP2007/ 052584 -39
1, 3, 5-benzenetricarboxylic acid

W 20030&7d6 di net hyl phenyl anmi de), PCT/EP2007/052584
1, 3, 5-benzenetri carboxylic acid
tris(3,5-bis(triflouronethylggphenyl am de),
1, 3, 5-benzenetricarboxylic acid
tris(4-n-butyl phenyl am de),
1, 3, 5-benzenetri carboxylic acid
tris(cycloheptylam de), 5 1, 3,5-benzenetricarboxylic
acid tris(1l-cyclohexylethylam de),

Also #]‘, g’%r?cﬂ.ﬁ%qét%‘e r | &Fc&ﬁé@ﬁ%%naglfatmg agent of the formula (IB) wherein
1,3, 5- benzenetricarboxyll acid
tris(4-methyl phenyl am de) 1, 3, 5- benzenetri carboxylic
y is Jadb ib the igsqupeai 2ye tormdle) , 5-abé theenadicaiscarane set-hwy! (i.e. 1,1-di-
acid tris(cycl opropyl am 10
1, 3, 5-benzenetricarboxylic acid
meﬂwbﬂy04-ethoxyphenylanide), 1, 3, 5-benzenetri car boxylic
acid tris(3-nethyl phenyl ani de),
1, 3, 5-benzenetricarboxylic acid tris(phenyl ani de),
1, 3, 5-benzenetri carboxylic acid

Speciffd ei%ﬁg‘i@td?%% B&ug &‘%({jﬁ}mula (IA), (IB) or (IC) are

enzenet |carbo
1,3 &berg(saetecaib@edlmclgWeaﬁ%mwmtylamsie)

1,3 5%&?2?@&@5%8%% ?glgrtlji%ggyélld#l%agﬁrfqde) |
1,3,5thepzgn¢tdenrboeriie a@értrnﬁékyfdlrﬁetﬁulpd)pylamIde)

1,3,5t_t5én3gr4 tf-,éay %ggagltl‘?{ﬁ; gx ldmfe- benzenetri car boxylic

acl tris
1,3,5thepzgnetdenrboeniie B@Iértruﬁéquc@/Iamld@)

1.3 5tt5ér%égetﬂ&2 g&ﬁéﬂ@%\ﬁlt qlqj)me h |O % zenet ri carboxylic

hen
1,3,5tbenzenesdenrbmeic ﬁ@lértrlt%i()?’rdlrﬁefawptppy amlde)

1.3, 8B4 fedbOBREULE MK ighde).

, O, enzen ricarboxylic aCI )
1,3,5thangesetriearbeiyly atid hr@(wcmmémethylamlde),

1,3,5%be;hzgr:1%ﬁ@azr8 i€ hGd't |§¥+dt9afﬁ$‘de tris(cyclooctyl am de),

enzenetricarb Xyl1 C acl
1.3, 5thangenetgeatberin grid yris(Smstplieyeiodeyylamige),
= . : r zene,
1,3,5%%2%9%%&%@%& ga%y%@a %@%ﬁ& EBpr%}r}lP&‘ég] benzene,
1,3,5thedzgnetricarpaxylie peid itristieppropylamided] benzene,

1,3, 51b%rz§nétﬁba?to}yﬂc gblg‘?ﬁ{qylbu eR%gyl am no] benzene,

enzoyl am no] benzene, 30
1,3,5thepzgnetricarpeytic agém%h@d@mwm migd)no] benzene,

1,3,5bbetrzendtfitatbdxyAd a0B ML HRIPSWArRAL o] benzene,
1,3,5-benzenetricarboxylic acid tris(3,3,5-trimethylcyclohexylamide),
1,3,5-benzenetricarboxylic acid tris(4-methylcyclohexylamide),
1,3,5-benzenetricarboxylic acid tris(cyclobutylamide),
1,3,5-benzenetricarboxylic acid tris(n-butylamide),
1,3,5-benzenetricarboxylic acid tris(4-tert-butylphenylamide),
1,3,5-benzenetricarboxylic acid tris(4-(trifluoromethoxy)phenylamide),
1,3,5-benzenetricarboxylic acid tris(pentafluorophenylamide),

1,3,5-benzenetricarboxylic acid tris(2-ethylphenylamide),
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1,3,5-tris[2-met hyl propi onyl am no] benzene,
1,3,5-tris[3,3-dimethyl butyrylam no] benzene,

wda 2®7H64766 S| 2- et hyl but yryl am no] benzene, WO PCT/EP2007/052584
2007/ 068766 PCT/ EP2007/ 052584 -40-
1,3,5-tris[2,2-dinmethyl butyjyyl am no] benzene,
1,3,5-tris[2-cycl ohexyl -acetyl am no] benzene,
1,3,5-tris[3-cycl ohexyl - propi onyl am no] benzene,

3,5-t - [.Qh | - but b 5
1.3 5863806 Rb el PN DBy AN b o ore. 1
1,3 5bmbmétwsarb@rw|@ @cid tr’&;(B) bligtiralroyedi)padriemziess,

1,3, 5zbenzene car oxy LYLY trlsr&l nqbu:t%yl&enyféwdésal oyl am no] benzene
1,3 %&Zd“méﬁwmt yeiy trastiyemhdp§idaiiad)pi val oyl ami no] benzene

but | am - 5- pi val.oyl am nobenzene, 10
1.3.Siboszhafr bt Aok dia hoy SR gl - butyry 1) ani o
1,3 m@ﬁ@rlcarboxyllc acid tris(2,4,6- trlmethylphenylamlde)
1,3 %{ggh%t icar oxy a&d?ns(?%]ethyléhenyla JT'(?t hyl-butyryl)am no
1,3,5lhehzbhetfidarBoxiiicatib yispvdnzymhade)no] - 5- pi val oyl ani nobenze

e, . . . . .
1’3’52?%“-26?%t['%}r99>8’i“?r€?'ﬂ%‘%W{/‘P%(WHB?)-’ 5-i sobut yryl am noben
1,3,5ztm@enetricarboxylic acid tris(4-ethoxyphenylamide),

1,3,%@%}gh&h@é&g%&g%rgs%jtnYetIYyI&enyl%ln_idBe_),( 3, 3-dimet hyl butyr
1,3,51behzbh&tlicarBexiitratib yiidppianyiahasa)no] - 5- pi val oyl am no- benz

ene, , o .
1.3.51begzgnedricarsoxyliG acid ik tMANAY R HB]aM9e)s obut yr yI - ami nobe
1,3,5Femz@netricarboxylic acid tris(2,3-dimethylphenylamide),

1’3’5%?/?3”3%%?%%‘?%%% .lfgy%ydr%oroph Ajamided: 2- di methyl -buty

1,3 ﬂbe’%zlénétﬁd’:e&b@xy{u& acuﬁrmdnwlsmr’oyhe)rryramd@pyl am no] benzene,
I bu yI ani no) - benzanmi de,

1.3 5§p§nzsmtwar >§'§gﬁglg(trbﬁ(é)/g||0&9fig benzani de,
1,3 SbbetrrzeﬁétydzarBo@hblaSld (trﬁﬂ(ﬂ-aie(ﬂ)@“;ﬂmwlehﬁdmnzam de,

1,3 S%e%?ﬁér?étﬂéanggerc gglg¥rls)(3§ d5m hylpf"ngny gr#uggi ami no) - benzam d
1,3 %dnkedetdmm‘swwt agit oy B 1-dinSthbipBer{yarvide Ryl am no) - benzam
1.2 S8 Rg o s a6 LINF ERNSEPPERIAB e benz ani de,
1,3 Sﬁbe(rtebeth@‘érb)eﬁhéaﬁd $rig(@iciakyidnds@)no) - benzani de,
1,3 5%4}9%rlca onyc amg?rls?E%Xdet)—:th Ic;?clobhexyl(a%I a/E;I oyl am no) - be
N-t - butyl -3, 5-bis-(cycl opentanecar bonyl am no) - benzam d
1 ,3,S?t‘ris[cyclohexylcarbonylamino]benzene,
1,3,5-tris[2,2-dimethylpropionylamino]benzene,
1,3,5-tris[4-methylbenzoylamino]benzene,
1,3,5-tris[3,4-dimethylbenzoylamino]lbenzene,
1,3,5-tris[3,5-dimethylbenzoylamino]lbenzene,
1,3,5-tris[cyclopentanecarbonylamino]benzene,
1,3,5-tris[1-adamantanecarbonylamino]benzene,
1,3,5-tris[2-methylpropionylamino]lbenzene,
1,3,5-tris[3,3-dimethylbutyrylamino]benzene,
1,3,5-tris[2-ethylbutyrylamino]benzene,
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N- (3- et hyl but yl ) - 3, 5- bi s- (3-net hyl but yryl am no) - benza
m de, 30

woR(30esatdyl but yl ) - 3, 5- bi s- ( pi val oyl am no) - beneEITER®)7/052584

N- ( 3- et hyl but yl ) - 3, 5- bi s- (4- net hyl pent anoyl am no) - ben
zam de, -40 -

N- ( 3- met hyl butyl ) - 3, 5-bi s- (cycl opent anecar bonyl am no) -
benzam de

1,3,5%%@%?@ hyPo tt;}'ryl%mmo?be?l'zg’ne( cycl ohexanecar bonyl ami no) - b

1,3,5Mri§[3r c_{/cldhéseﬁ bydtpainjHolbedizbnd)i s- (cycl ohexanecar bonyl ani n
07/ 68766 PCT/ EP2007/ 052584 -41

18 A G BBRO PR RS B IS 780y | butyr y1 am no) - benzan de
1,3,5-tris[ayyiohepe bty bylaihobeszdnej val oyl ami no) - benzami de,

1,3 SN-QS[%Cclyglgﬁexf(valet‘oylamlno]éenzrerztre]t hyl pent anoyl am no) - benzanm
1-isobuyyedreipesstsibispivatdyissrifsipenzepent anecar bonyl ami no) - benz
2,2 ﬁl—"%@%'%%@'llﬂ’vpoﬁ SDigiPLvaloy AN AR 4588ar bony| ami no) - benza
3,3- d’mdtﬁylbuMWe}tﬁlhMﬁéylbfp&aﬁrymrrﬂnd]Bemene

t h
1.3- bl%i'éét&‘ﬁ %@”Oﬂ’g’p %?QS’?E‘S Z&pFam no) - benzami de,
1,3-tiéfisysl tpiexiho] 3-@; bdismelA-oetlyY)b paitbanayleanm no) - benzam d

1’3'bl%4[i89/%‘1twlé‘moji§f 6. it PP Y YUAMLILERTHEny | ami no) - benza
1,3- bre[zle d|rih@thylbutyrylamlno]-5-pivalo|ylammobenzeneb | )-b
c - cl ohexanecar bonyl am no enzam

1.3 SR BT P P B RS R o) - bens am do.
1,3-0{2, samﬁeuaylbu@rﬁarhnsw (H®hiathylbatgiynamihstenasndgl e,
1,3-bi [é géWE gtyleamlnX]l-i);-plvéPoylamlno bénze(r:#I et hyl butyrylam n
1,3- blM{is 3hlirhythyBulyrykeinG25-Bodutysi-Birdbbyfanean no) - benzam de
1345 T iAo 4 A RS YRS NBS ERS e
1,3,5-tris[B=(pinveahstlyBpiopioniiamiptudeaizese, aci d

N, N -di-t-butyl diam de, 5-pival oyl am no-i sophthalic

acid N[N -di-t-octyl di am de,
N-t- bﬁws\ﬁwus% amthws—utmplmirmlbenzmdd

NG A AR BBy YR b) i opht hal i ¢ aci d
N-t- ohtyNB Sahis-{pilaibywardinapbelezamide,

N-(3 z—(&fnééy%ft{'ﬁtgﬁ//kla%g%%l grrrrlllnno()))belnic’aorﬁ)gt halic acid
N-(13= dlrﬁeihydﬂ)rﬁﬁj?lh&lSM W\}dl@mmmb) berphiideal i ¢ aci d
N(t@Idt%ﬁ@ﬁg}g’%{%fﬁ”gﬁiﬂ%?g%ﬁvr@%k? hma:jlec aci d
N-(t-INit]N)-3 (h-bisysivAibyeayiind)-Benzenide,
N-(Z%E(ﬁfgie%?’_-%lﬂ%g]ﬁﬂg%fpaslsg rl]t ha a%@no%cbenzamlde
N-t-baty- e;ﬁcbus)m/ﬁto@e&teae@mmﬁywmn@))bensammehaI ic acid
N-(3- rﬁe'\{wl tylfg% sh?g(me%yﬂ)utyrﬁémmo) benzamide,
N-(3-methylbutyl)-3,5-bis-(pivaloylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(4-methylpentanoylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(cyclopentanecarbonylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(cyclohexanecarbonylamino)}-benzamide,

N-(3,7-dimethyloctyl}-3,5-bis-(cyclohexanecarbonylamino)-benzamide,
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5- (cycl ohexyl car bonyl am no) -i sopht hal i ¢ aci d
N, N - di - cycl ohexyl di am de,

w®2qocped7ohexyl car bonyl am no) -i sopht hal i ¢ aci d PCT/EP2007/052584

N, N - bi s-(3, 7-di net hyl octyl ) di am de,

5- (cycl opent anecar bonyl am ngh-. sopht hal i ¢ aci d
N, N - bi s- (2-met hyl cycl ohexyl) di am de,

5- (cycl ohexanecar bonyl am no) i sopht hal i c acid

| N' - hi.s-(2-net hyl cl d d
N-cy QE?WQI'H%'&?F(%?J‘E&%H@%X o@?y”iz%g]me(neo) i sophthalic
N-cyélop&ht:3\b- bl@l-(srvélﬁylah‘ﬁ’(d')-)ﬂeﬁz/mhldbexyl )d| am de, e hal
C nec -iso thalic
Ny by e B @R R A e B 0 W
N- cyag@&{tﬂﬁﬁgﬁfé (Eﬁfép@ﬁmiérﬁﬁﬂﬁ&ﬁmo) gérf]ﬂ’r&deehnbodl ment hof
t he r.es ntion i s a net or, ennancil n t he
Ny S Bl T e ey B PN dEn oty uded i r
N-Cydﬁﬁé@ﬁﬂﬂ-bwvw ﬁlblHYlHDJWrﬂiamlr?@«?énzb@m_&%err|SUSha _ 5 a)
er ence | sal Il M nNnavl n a a
N'CV?' E%yvg,ﬁetg E@@éoyiqm@of%erg@@mﬁn b) a nono-| aye?
N-cy?lbhébcyl 8/56bi(4- &et@l&nmewbmm@e?mdi fc:) athl east one
ayer on I Nl N r.s ecte romthe rou
N-oypSh T e e B Se e BRAR heer o o O P
N- cyaoheyxyr 9,[5}’6|§v(t@'clbaélxiaj((mb@r©pﬂwa{rﬁ&lb$bemh&d@ phasi c
0oC coO or an m Xt ures
s B e T e F R T o ol ¢ 11 ow 20 1 are.
N-iscpespyl-8j5Ags-{isobA e minb)B8nzaphid®. 1 to 10 dg/mn at 230C
r S | NC r oratin
N3 ek Re i st @ e P by Rl BB e AT e wer ght
N-t-bafyl-8/5ebipd, ymaﬁethgabut@rylam?b)aadnza%uo&gentl 501‘0\ ]Ehe L ormul a
| apove urt ner
NtOéh%A%é|qSé§28fméth®W@?éﬁ?°> PeAT|%n relates to a

nmet hod for increasing the stiffness of an extruded
Qut.. | alrlng its elastic

. aj |
soivgoygant sepbaltpad W HbPian®E {oral' thi ckness of
5-pivalolyntriiispphthéljc atid W N-di-Byayld@hfidegt ure or 2 to 9

s o RSSO B By Bl b el el cont @ 31
5-(2,miry¢1h¢butwrmmh@)n©@mtwreras»d No,oIF y.ptpmwdjuem&iec andom
o2 G YN v SO e WNSPEERY 8RR oo y rer
5-(2, hametgylButgBldamind agophtiddlie acalde,dir-His A8, ﬁdjméﬁY]MC@‘r)dlaﬁﬁie of
s QilhlteedaitodigeRieforrs ATY- SRy 8001 1o 2 %
5-(pivadbyadirine -isoplithalicvei g IN’@i-cydishepg@tiarmide, of a
5-(cyclopentanecarbonylamino)-isophthalic acid N,N’-di-cyclohexyldiamide,
5-(cyclohexylcarbonylamino)-isophthalic acid N,N’-di-cyclohexyldiamide,
5-(cyclohexylcarbonylamino)-isophthalic acid N,N’-bis-(3,7-dimethyloctyl)diamide,
5-(cyclopentanecarbonylamino)-isophthalic acid N,N’-bis-(2-methylcyclohexyl)diamide,
5-(cyclohexanecarbonylamino)-isophthalic acid N,N’-bis-(2-methylcyclohexyl)diamide,
5-((1-methylcyclohexanecarbonyl)amino)-isophthalic acid N,N’-bis-(2-
methylcyclohexyl)diamide,
5-((2-methylcyclohexanecarbonyl)amino)-isophthalic acid N,N’-bis-(2-
methylcyclohexyl)diamide.
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25 nucl eating agent of the formula (1A), (I1B) or (10
as defined above. Another enbodi nent of the present
w0 noenss7en rel ates to a nmethod for additi onal | BCT/EP2007/052584

reducing the Haze of an extruded air cool ed bl own
filmw thout inpairing its _gparity, said filmhaving
a) a total thickness of 5 to 500 pm 30 b) a
nono-| ayer structure or 2 to 9 coextruded | ayers, c)
at | east one layer L containing a polyner selected
fromthe group consisting of polypropyl ene

One bmsbgialeyinet the pmsbyphwmbﬁmea ﬁ@ﬂdﬂﬁbﬁ@p@lnylh’gltm Modulus, according

0 EISET 22 B Bl Lo ARG B p (85 Wk 3D R hucteated

referemdecfilmasaiOfilth Rgviig® ASTM D- 1238, of 0.1 to 10 dg/min at
WD 2007/ 068766 PCT/ EP2007/ 052584
a) a G} %ﬁéﬁ%ﬁ?

Bnpri ses i ncorporati ng into the
b) a m@hy—ﬂmfer Strretod 220 %coéﬁh&ied\!@/efsq the weight of the

o 2 5 oyl B SRk U LA
polyopstiamamiopalyridis, gulypseiyienerddinm @ﬁpd’ly&h@’sﬁﬁetél@ -ghasic
net hod for addltlonallﬁ¥J clarif %% an, extrud

POl ONEE BPUPPEMIRT it RBUEE AT S PPWEES BrARG & met fow

rate, \60t@tling it@ ABTRND-AR38,f 00NioN® dfmm a1 2chERbhdY.18%gNt
hi added, said filmhaving a) a total thickness of 5 to
w m%ﬁéﬁHﬂCQﬂmﬁeﬁnno | ayer structure or 2 to 9 coextruded

incorpai@if @ intd theqolydier|0eEEItto Qreg, leR)ies td-the avidgtt bf the pdlymer, of a

oo BB eoRBHo vy s e gF SR ARAE r andom

copolyners hetero phasi c polypropylene bl ock

A turt@D BBt & tnf Blpsepiiesidn RS iy pie e R 180 thg stifess
of anGextrutied 2id cd@édirbbvmtfllrﬁa\@lﬁoa‘mmpﬁmﬂt@ itk glasiidpropemies,vad film having

i ses orating into the polymer 0.001 to 2
a)agﬁﬂﬁa@g?§§g ?%nﬁﬂ@ﬁuE|ght of the polymer, of a

b) a l‘mab@/&er siguagre v 2ad 9tcbexthQfemlHny@ri A, (1B) or (I C) as

tg abaove. tThe pr e?ent P?VFntfl on, i ncl udes t g
c)a EFaS ﬂrée PP’?r CRHaipfg & NS5 Cled Tk HeB YR E%HS?%'HQO s
polyﬁspﬁmhmmhpdlymikleﬁ qoolype@web rﬁubwdcﬁh bO[ﬁbIYT@erSﬁl@é‘téro faeiduce

usi on ba rocer

poly BN P SCCapag Bt 25 eny dhity BR M eicenif RO (et pRattis mpt fow
rate, \abesreint he ASTRND11238 fai0med iomdg/im d128D°C aed 2ab Kgj ner s,
h heai %Fal fJ|nB soft paper overwap, nulti-wall bags,
which, B1efhod GOmRISed) indl i ng films, conpression films and
mcorbanmm@trit@m@ poRandri0l. ol tof2 %hr@lamUé tethe weaiye bt iherpodiieer, of a

ool sGN T G 13R08 1AL e B A0 b ReRREESs, Neavy-duty

Another embodiment of the present invention relates to a method for additionally reducing
the Haze of an extruded air cooled blown film without impairing its clarity, said film having
a) a total thickness of 5 to 500 pm,

b) a mono-layer structure or 2 to 9 coextruded layers,

c¢) at least one layer L containing a polymer selected from the group consisting of
polypropylene homopolymers, polypropylene random copolymers, hetero-phasic
polypropylene block copolymers, or any mixtures thereof, said polymer having a melt flow
rate, according to ASTM D-1238, of 0.1 to 10 dg/min at 230°C and 2.16 kg;
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and as filnms for retort and hot-fill applications.
Thus, a further enbodi nent of the present invention
WO edoanessed 0 an article containing an extrudedP@i/EP2007/052584
cool ed blown filmas defined herein, said article
bei ng a packagi ng material 3@ (preferably for consuner
goods, for various kinds of food, retort filns,
m crowavabl e bags or pouches, freezer bags); an
_dndustrial material (preferably stretch or cling
WWC?MQ%RJ%%“m@s%y duty liners); a hygienic or nedical
incorpBiiatifid Rto (herpeiyeterinl. 00 Ma Rk, @live td thalbleighiagBie podumedrest.a

ool o S SRR AT e TR et vy b

or an agricultural material (preferably geoliners,
Stil eyt 8BS Propp IR P TERISAAP AdREINGY Y pgitonally
clarifpihg 210 ixtriidacedli cadled ibah €Bn iviheut edviaRidg fsablirhdtn, volatilization or

manuf act ur e . of an truded, air .cooled blown film as
bloo ;8 UHlERUTeAGh ASORY, ST PRARS bl can f P1'm 1 i e

a) a PeHickeBYof 5 500l )madm xi ng the nucl eating agent with
the polyner .in a_batch-ws r continuous nmanner;

b) a ﬁppﬁayﬁgﬁt{uq@g{{apﬂgﬁgh C8P%§§{a8?%§’ﬁfﬁ’xt ure on a single- or
c) atlleﬁ'snloﬁeeraew IBT{dSrﬁajdiag atpblﬁﬁé?isemtedﬁgfmg%{mbmp/cdﬂsidﬁh@ ot he
resylting nelt at a te rature of at |east 20C .

Poly RSP RAIETYP RVl RO PEIIET RIBUPT REPGMTETon Rt BiGTRESISt
polyﬂrE@/I@fdl ma?<fc';op8+yfmelré, opaep ﬁ'iiﬂ@tesaildiedifﬁédid 96Iy@1@ﬂbz:a\{nﬂ191§ melt flow
the nelt- r, more. po [S,~ O ly from

rate, 2o BpRIaAS T M riaats B froBRin A 2o8i S8 agBdbpent ng

whiclofnethazd dopngrises di e to form a continuous cylinder of

. 0.1 to. referably 0 5 to 3 wal | I ckness;

ncorporayS infe Bienchiy s B A 2 crstatid o Wil ob g lner: of

nucldatiogragentroittiecfoahiuld (13),1(IB)&r (1) @b eefiddyabdvéo 5, and
drawi ng sinul taneously at a stretching ratio of 2 to

40, preferably 4 to 20, and P-V) further cooling of
sai d bubble by the inflated air and formng the solid

tubul.ar fi.lm 15 thereof. A preferred process L
The wsst beationnehides PELERIF 16 g sEhBIRlFH oty appisations as
conspeetlirieys, healy edty ZRippiny sgcka) pLoﬂUcdﬂ bad;}@@bicpghc&umi tF]aJys, pouches,
any concentrate or 20 sterbatch thereof with t .
aroc g bats AR PRETeE s, Ty G aR dckag oo hrg fre foam is
form?‘ mrtbé B_Sg)\/bérealpm\adgeheatrse}aeﬂildnel sqﬂr;ﬁapblf em‘wd_ Wrep, Lm”tawa” bags, baler
t ch-wi.se or cont.inupus nner,. i ncludi ng the
agso B R EES CmRrarhl TS el atonEol uri os or mel t ed
mast er bat ches of the nucleating agent to the
. o) ropyl.ene pulk in its soli r nel.ted form P-11
Fim 3 8 G SN ERTa: Se ey YobELRh s RE SueTdS. navyiduty bags,
and d<fiehis g, retoetadndnt-fils Bpalicationst Nng, 25 conpressing etc. on
a single- or twin-screw extruder to achieve

honbgeneity within the resulting nelt at a
Thus! efiretedmbediafenadf the psdserOityerpibrrela@bliy ambrticRahtdiiifg an

extru%gg\éﬁ ctoglgd rtT>Fo|V\}ni flrl]r% as defined herein, said article being a packaging material
(preferably for consumer goods, for various kinds of food, retort films, microwavable bags or
pouches, freezer bags); an industrial material (preferably stretch or cling films, or heavy duty
liners); a hygienic or medical material (preferably vapor sterilizable bags, pouches, IV or
serum containers); a decoration or utility material (preferably flower wrap or shopping bags);

or an agricultural material (preferably geoliners, mulch films or greenhouse films).
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poi nt of the polymer, in particular at tenperature

from180 to 280C, P-111) pressing said nelt or
w@owies7og the nelt-feed of two or nore pol ynePGI/EP2007/052584

optionally from separate extruders, either directly

or via gear punps, through _sgreen-pack filters for

nmelt 30 filtration into the ring-shaped opening of a

circular die to forma continuous cylinder of 0.1 to

5 mm preferably 0.5 to 3 mm wall thickness; P-1V)

expandi ng said cylinder by air inflation though the

center of the di e into a bubble, adjusting a bl ow up

f bl 5 d
Anoth @ deb iy I tres VbR il oaBosteR paduggure of an

extruddd aBlcoeled biowg flidtasalefihe®@héreindlith 41 idbiestadbyowh file IR@,comprising:

P-1) asbigiha HesuidEtRg Sper TR ARE PR i SETAsg cagtpus manner
P-ll) &@Igé]xbuﬂ?lh Ief $yd hdaixtuné batesthgid-ror amiel- sfc&fv\ﬂbﬂgjdbhtb shldvd
t ubul ar 1. m

hom?)qﬂnp%wgt?lp t%rd;spl?gg F‘@H@gh h%ﬂ&ér%(yfrgg on g@ﬁprefgrably at least
50° C(;ubdévertge meﬂ_ilr@qj‘d‘raQetHerﬁﬂmnt and the ln‘lokg or di rect
u r enbo
P Bt e e iR pERGaE mefieet iR ob Boenb Smps: ppiggaly from
sepaMtd(zjbxmﬂﬂéjﬁttmhgmmeorngwia)béd opatiedner zaardmgrr ﬁleetlb fored @ comtinuous
. an i n _compon 3 relative to
Cy“”a?{é)f&g gram B'Mi)rﬁtol\ﬁj }” W@ﬂ' ﬂHOW‘?éf ‘eating agent of
P-IV} eb@anf)ﬂlﬁg B‘Hlb&yljdd%) int¢ & Bubisle a|( h‘B)OV\ESp t‘&‘bldﬂedi tak&)ﬁ%,ferablld 2 to 5,
MIll).one or re anti-.a 0 a wei ratio
and fpiing)simnopydly af Pl S PRy 2 e gieredant s Ghon i
P-V) kkriHe) cosling ovsaibubblt by 2iTe flated efr%lhabd)r‘ymrﬁg thetsoli@tubYtar film
h rgl ative to the wei ght of conponent M1), of one or
°®P5 nore co-additives selected fromthe group
consi sting of antioxidants, antistatic agents, slip-
and anti - bl ocki ng agents, anti-foggi ng agents and

light stabilizers. A masterbatch wherein the

A preriméceabbm; @gpises ﬂweﬂn&e&pbﬁncz eugﬁst ;r [ Ca[j boxylic
tris t et ramet tyl am de) or
p-) %6 e dhisen iRt o Bonien ok e BeteB Bl Hny cpacentrate or
mastproaitetrthedof Rith Begotfprdpgyienon fovmi ol @oatién, bagy, pestaot granules via
in the nasterbatc

powc{grygB?el[ﬂ?p%w%gcﬁ)r%gejlge?t%atc@%&r(ﬂon@?@ygg}aé]tngr including the continuous
admlgllngtbeslofrleﬁpsfmdltwns @t Melte® magleylerttads-al tHeanucidating agent to the
polypq'ogﬁgnreobulmr}% SO |d or meﬁéd form;

P-ll) melt extrusion of said admixture by subsequent feeding, heating, shear-mixing,
compressing etc. on a single- or twin-screw extruder to achieve homogeneity within the
resulting melt at a temperature of at least 20°C, preferably at least 50°C, above the melting
point of the polymer, in particular at temperature from 180 to 280°C;

P-lll) pressing said melt or combining the melt-feed of two or more polymers, optionally from
separate extruders, either directly or via gear pumps, through screen-pack filters for melt
filtration into the ring-shaped opening of a circular die to form a continuous cylinder of 0.1 to
5 mm, preferably 0.5 to 3 mm, wall thickness;

P-IV) expanding said cylinder by air inflation though the center of the die into a bubble,

adjusting a blow-up ratio of 1.5 to 8, preferably 2 to 5, and drawing simultaneously at a
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gl ycerol -dipal mtate, sodiumstearyl-sulfate, sodium
st earyl - phosphate, 30 al pha-tocopherol,

w@200¢i068TeGt ear at e, nagnesi um stearate, zi nc- BCBEPADB052584
WD 2007/ 068766 PCT/ EP2007/ 052584 -46 The fol |l ow ng
exanpl es describe the inventgsan in nore detail. A
parts and percentages are given by wei ght unless
i ndi cated otherwi se. 5 Exanple 1: Preparation of

stretc:;‘w@:[psqt r(eg\r;{'g %bg E%%@é}}?/fgt@:?:%‘éﬁg?ﬁ gnr %rgél lig]rﬁ%ﬁ%g% @H/c?e%‘lrea- tJﬁckness and
widtpsfehd tesnriag fithtrandg fihve m nut es ath i’:mbiR_ernt . .
e erature.l | - ee Nnsc ; m .
p-v) [STITRE E8G G oy 5 By Be B IS Rlletss BB R o i e BeliS hipuBE B
thereloh evHicrcik eadn ctmtiﬂ@?qsty, pulld@-off @Ad Gateénedl ty @ﬁ)"vgdSeOsu bsecf1uent cutting,
nono- st ear a Irst antl|.-a mer ant (0]
surfagg hap e P ke ok O et Mg P TS aobs . 26°0 of

pentaerythryl -tetrakis(3,5-di-tert-butyl-4-hydroxyphen

yl)pro pi on ate as primary antioxidant, and 117 g of

tris(2,4-di-tert-butyl phenyl) phosphite as secondary
A furtier eewbdiatnt of thd pidsentihiaitioe telptee 1dh endtavbatat osrtainhg

t he qontinu usl y added vi.a a screw, feeder éBra?ender
M-1) p YICTSEYT R péogﬂ%‘er% GRri SRpteEal grd My Fomponent,
M-11) 001 Y50RY tetdtive IRBtHé?/ﬁei@ﬁ of lC@'mim’f( mlt/pm)-l), dal r)#@;a@ﬂ%d; egent of the
ra 0 nmer realis, (RT . Bot eeds are
fo”"Wﬂzﬁsghﬁﬁﬁgk%ﬁ§ﬁﬁﬁm¥g VEed'd n the hopper of a
M-lll)dreysrahsre(d@riiMgglomenarits Beaweiiht tatie fof 260 tom 10, dedatid to the weight of
0 er@p‘jﬁ 20, under hi gh-shear conditions and increasing
Comﬁ?@ﬁﬁ AW profile (feed - mixing - die) of 210C -
M-IVRB 0525 %2 phdierablye®. T ety feldtive o el esigiatl § campomadit st est one or
to 2.5% 1 et-do ratio of the additives. The nelt is :
morg ?Pe‘?]d"g’ié’t‘a? aa@ateﬁﬁm% Soup %”élsﬁn%ﬂﬁ %’Wiﬁ'-ﬁaﬁ“&’ %’E‘gEB? ppents, slip-
and &itialbldckingdgetits, aati-foganigergents drdaight stabigtbrand eventual |y
cut into the granular formof the masterbatch. The
actual concentration of the nucleating agent in the
A mdsterbatcimsbirbihib tlucieatineeagdntt B, BB-tanadnd-iricadboxy2id acid-tris(1,1,3,3-

0
tetrar%(e)ﬁltyrb%lylgrr?idg)eorq,g,g-tr@[Z,Z-dimethylpropionylamino]benzene is preferred.

One of the following anti-agglomerants is preferably present in the masterbatch:
Glycerol-monostearate,
glycerol-distearate,
glycerol-monolaurate,
glycerol-dilaurate,
glycerol-monopalmitate,
glycerol-dipalmitate,
sodium stearyl-sulfate,
sodium stearyl-phosphate,
alpha-tocopherol,
calcium-stearate,
magnesium-stearate,

zinc-stearate.
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This masterbatch MB-1 is used for the addition of 200
ppm of the nucleating agent to the polypropylene type
WE@FR1/068T16&EXanpl es 3 to 8, i.e. the MB-1 carri ePCT/EBI0N7/052584
is identical with PP-1. 30 Careful fornulation and
sufficient honogenization af4gt-he af orenenti oned
conponents is inperative to ensure good quality of the
mast er bat ch. | nadequate preparation will result in
reduced performance during further processing and
cause severe problens with formation of film
The Bliswiny ekempliad desdribaciee meéetivhIn rridrek&etémrAllepmimind percentages are
reaks. or sa-cal Igd “fish-eyes". WD 2007/ 068766
gvabﬁﬁwgﬁéwa?%%ﬁ ed o mi e 2: Preparation of a
Mast er bat ch MB- 2 Utilized During Film Production. The
procedure described in Exanple 1 is repeated, but
substituting the random copol yner of above with the
Exanisé ¥ mepw@bﬁ! ohwiasteaysremBMoptilead fi-FHia2Pitd d( EioH)

II 5 avail able .from Ba e ,
The EfGRITG paUEMFaTPR Cus S6 I MBETLY o Mencs FUMAgveyAiyles at ambient
temp@rafdreh afhighhsperd tHepathdlgRAGRMixer:Thi s nmast er bat ch I\/B 2

e,addi tion of 0 th ucl eat j
525 G o S S e e D e Bo B eeBmisahe sl BenG ¢
700 $of gly&roltriendMiedratadyd firet antiegjglonmetamtdent i cal wi th PP- 2
350 10 Exlanﬁ]lﬁé 3. to 8: ﬁ@nuf acture of extruded air cool ed
$PHGACH araig as Saeon PRGA0UPTERMY., { he manufacture of
58 g bf bmwmthmtetmkwsa bidateribuayat-hydroRybh eyl peplionape &sprimary
i mé H(_L’IJ_r pose line for the production of air-cooled
antioxy F‘Ws his line allows production of filnms up 15 to
117 § bf @2 ayietes-buliiiheaill phidsphitel be sefondarycamtidkiaanmt er (2. 8
mm di e gap) can be fed by three independent single
screw extruders: Main feeder 90 nm x 25 D, each side
The blstaided pfdblend »f abive I3 théheohtpesipbudesviabaegv feéder (Brabender

R By BFR g hais oS oot fesry epE FEER! B B el
polypropylérfe aaash &bbolmbw\@‘ﬁbrwlsr(aﬂfm)) Beti fbe@ena#etth]@l Cbrﬁlnasusly

Comtlti;t’]%‘{)iﬁjrﬁ‘iﬁﬁ?gﬁheé OE%S}‘ BB&&@W’E%@CWW@%”EGV 0 i X%4D), operated

unde€ @ rghmaamﬁrﬂguoh@ aB@ ecrdasmgttemperatupe beofitf (fecd. -2mtx¢ngl-0d |e) of

210°5?¥§@28&§5{5ﬁ§f{ %-Fgl g téottl?FTa;\?rl kept &J%Feﬁigto%rg% qu down ratio of

the adbi@ives Tae insdlt is the(hfextrbeecpmquumra Im|3t25m&f twlrmjlﬁltb €orecstands, which
oni |

Th t
are wort Moy e AT ey By gt 3o omBudtR of trepasigrbgten The
actudl rcanea@mtu@dofaaé nbeledtingtagdht io ams fi inasayicdtoh isorsfief by Aealytical

screw. Thus, higher values of "g/h/rpnt

CO””QE 93562\9 th less energy at constant throughput,
respectively allow ng higher throughput at constant

This mas%rtggté:hol(}lﬁ PIS used I;‘]ourtthe Sd&’{@n of 20t0h%me%(fttFlgg]Scrzlegtmgeagent to the

polypropylene type PP-1 in Examples 3 to 8, i.e. the MB-1 carrier resin is identical with PP-1.

Careful formulation and sufficient homogenization of the aforementioned components is
imperative to ensure good quality of the masterbatch. Inadequate preparation will result in
reduced performance during further processing and cause severe problems with formation of

film structure and surface defects, like for example streaks or so-called “fish-eyes”.



10

15

20

25

30

Exanples 9 to 11: 30 Three-|layer coextruded air cool ed
blown filns are prepared with a Collin (RTM |ab scale
wordoviobsayer extruder equi pped with circul ar di BCDEPRO7/052584
nm di anmeter, gap 0.8 mm main extruder 25 mmx 25 D

and side extruder 20 mm x 2%7D. WD 2007/ 068766

PCT/ EP2007/ 052584 -48 In exanples 9 and 10 a m xture

of polyner PP-1 and MB-1 is prepared so that the final

amount of clarifier in each |layer of the final plastic

article is 100 ppm this mxture is used to feed the
Exanti|& DePeiphratish btia @rsstdrisdtcti MB-2 iUttiaeueDurfngiloT Proguction.

The BgRere pesorbraLeyarants T s BpedEs; S SPhisuignfe gandom copolymer of
abov@’&mhlftﬁ@bdllj/@rom}leﬁél Rorabeowmén Mopledl epe52208 GRTM) oabingscidlly

propyl ene random copol ynmer (RB-501
aval@ﬂ gP"E%?S@ﬁI(REﬁ?&RT melt flowrate: 1.9 dg/min at
230C and 2. 16 kg; 10 PP 2 = Pol ypropyl ene honopol yner

The 6’%?5‘!3%%%?@8/%3% 'Pé{:g& fséﬁ?tSSCg’ln%@( ‘E%%)p@‘_ ttfg‘?lll_igls%lg]%\é\égent. This
mastemaphSaE-20§ usdd for Uecddditidnlof RBO bpinsof &ndnutihtitig @bent to the

ranul ar -1..  PP-2* I ed of 97.2 f
polyp%ggﬁerﬁgypgﬁgg%lﬂ XQ"@'Q%%E &g ntﬁpg}ll)é)é/gagler res @Acén?lcal with PP-2.

bl end conposed of 98.6 % of PP-1 pellets and 1.4 % of

granular MB-1 15 PE-1 = netal | ocene pol yet hyl ene

(Exceed 1018 EB (RTM of ExxonMbil (RTM, nelt flow
Exanigié€3 td80\/laigffm'tﬂlreaif eiﬁlﬁkfédaa’ildcoblebeoldzﬁgn f||FH§-2 = low

densi t | yet h upolen 2420, of . Bas
The ?Wle reﬁagﬁ; {o tha iq gu e@%ﬁ@sd@qﬂ indugtriaj Nq%vrkf&mj'ﬁa set-up as
multlJpQﬁ@seHﬁEe%r#h@ﬁiddabtldml «Fat-coorpdsrs Tols 1B@ dMowb pRIdudtion of films up
of. t he nucl ea

to thifa kS T8e 2rdier G 0L 29 cabaras ez SPhie oD Gthe gom three

mderlidiﬁentgif@wbﬁbwl’?gtls’tjﬁefrbﬂVIglthéed\dagﬂl ntrh x\B-12,, ea@h slcﬁdb@c&tr@d mm X

ove, at .suit et - tios ercent a

25 D3PRY Fanviaiigs etnones Sk Pard o whai s ingRrseils Actveve a

gradfeﬁ’eﬁ)aboiﬁ'h’fs 1055 triengerﬁbegbtmr]& ae kept pebiGtenstant betV\%een r?xtruder
racess n ear n ope or nore of the

oxit 0 A as il B B B TR g Kot o foun t ng 1

honngeneous polymer nelts feeding the C|rcular
oW die.. The . flo f als is nst an

Tota bt e a2 PR G e N ED Y6ptl thaugnouts of

9.2 tofi0 Ryl ppatecbfidid diametet, hﬁlt keptabnstantae ttie @ursyofanetthia. The flow

and BRSPG SharBeB RS of ki ibnSern R Py Siad il 1HRESME are e

in TapleoT@SHIMGMC.OTHIE LimiD$Ignifettthe quantity of polymer transported per hour at

constant revolutions of the extruder screw. Thus, higher values of “g/h/rpm” comply with less

energy at constant throughput, respectively allowing higher throughput at constant

revolutions per minute (rpm) of the extruder screw.

Examples 9 to 11:

Three-layer coextruded air cooled blown films are prepared with a Collin (RTM) lab scale
multilayer extruder equipped with circular die of 80 mm diameter, gap 0.8 mm, main extruder
25 mm x 25 D and side extruder 20 mm x 25 D.
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30 conpositions of the filnms are given in Table 1.

Table 2 shows the testing results obtainable fromthe
wo pdomoesanpl es. The desi gnati ons and data sumraPCREPR200TI0S2584

Table 1 have the follow ng significance: Layers and

Thick. refer to the conposi.tgygan by |ayer of the bl own

films and their thicknesses. WO 2007/ 068766

PCT/ EP2007/ 052584 -49 M Tenp. gives the tenperature

h | t haV|n X he. ext rud
in exBinpleii A YLE et or PRMIEY PEAL i Er Eisienaegag it tne ial
amowitonaa in 03¢l Iedgertofi€n r%l@lésﬁc tl€ isgE)) ppm;3hib/nfiigt0Te is used to

©hfgmi dgertdnenedi 4 reid )OI t‘lb/h_m

ni.fie transported within one
feed Rislreseht e Ryl e Algn Pent e G BERS T “ocrow 1. o a

nmeasure of the flow and feeding characteristics of
the | ongi tudi.na

The lliGuRS R Eeks (41 REmBiom TRl dries) i PSR eV (ohl G

manyfdttlre &fftiie BlpRAdires dédveibéd Inmmabidsat ave2t 0 t he speed of
the nmelt passing the die gap. B.U R signifies the
bl owup ratio of the filmgiven by the dianeter of the

PP-1tMhbulh/arropli/lbhmdmdbhﬁﬁbpo@frfelr (IEIB&OH BE dftBlotdfmés eglﬁzamgt g{)l of
t he | e or ar C I hder u e
ot el Gyl ) Bolmis 4 PP 2 afke sy of the Film
PP-Z’J:UBblh/ﬁrodwéhé]gorgb@olhhéwmlem o522 H (RJ]WI)IngB%gell @TM)),es
ar e ten audl aS S er SOou or noilse I n
el s L defrimiar 230 Bail LR ot Pl ons Tor “the
PP- 1W5=rhlér&[3¢dﬂm;ﬂ)seﬁ ofEXT.1 &deﬂPWwpeﬂI@t@Ia?d/Z& WﬁgmyB 1;
e . L),
PP R qibRa oY 8 5F of -2 el anf 28 4 ooy 48 35
PP- 3|*1E1:VBI@|hd 0omposddRf D86 %&frﬁméﬂﬁéllg& &ndb1.9% ﬂ)gg];-r%nGIaFMBJ o1
exce ent
PE-1EataSikne nobietlons TRufdacciiia BB (bRt sa amiaaiiRatyg 5
3. ﬁ]emﬂg\arragm O%lefat 39@’(,}0&;!(2@16@9% 5251 PP61; /18
ven %
pe- 2ot derstopaushiate 1 8Boepaiso baramt sBBeiaRTll ho o)

Nomef fi&d ratePs.15 B@/nﬁiﬁb??ﬂ@k@ﬁhﬂ 1Bef@rence L: PP-1 18 pm
PE-322 5516t Bie9d 2o phld o8B % BfPE A with 26 oPIR 25 C poor

The addition of the nucleating agents is continuously performed by online dosing of the
granular masterbatches MB-1 or MB-2, as indicated above, at suitable let-down ratios (i.e.
percentage of (masterbatch (MB) admixture to the polymer main feed). The resulting mixture
of pellets is constantly processed and sheared in one or more of the extruders as
commented above, eventually resulting in homogeneous polymer melts feeding the circular
blowing die. The flow of materials is constantly controlled and adjusted in such a way, that —
in case of nucleated films — the final concentration of the nucleating agent is always 200 ppm
and kept constant in the course of each trial. Further data on the processing conditions and
compositions of the films are given in Table 1. Table 2 shows the testing results obtainable

from the film samples.

The designations and data summarized in Table 1 have the following significance:

Layers and Thick. refer to the composition by layer of the blown films and their thicknesses.
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No.

7 S1:

PE-3 6 pm 226C 2857 Invention L: PP-2* 24 pm

233C (+ 4.1 % 20.8 3.7 excellent S2: PE-3 6 pm 217C

wWoes06es7b. 8) No.8 S1: PE-3 6 pm 227C 2744 RePET/EPINE7/052584
L: PP-2 24 pm 232C 20.4 3.8 fair to
218C poor WO 2007/ 068766 PCHgEP2007/ 052584
10 m 232C 5.2 -

Si:

PP- 3+

2.5 excel |l ent
17m 233C, I nvent i

s2: PP 3*
M. T%';aeev'V%%&he tagpers r%"“ﬁ?‘?p ygsse

* 17

10 m 230C I nvention L: PP-3*
10 m 229C No. 10 S1: PP-3*

eﬁlgang e edlﬁgig_e%trﬁc-}%and passing

S2: PE-3 6 pm

-50- No. 9

the d%é}@ra‘ﬂeé e‘fcﬁlm%elle it iBRept Linﬁmaﬁ’@ﬁo%aﬁis-thédé e‘x&i(dlebep) S2:

el

29C
& gha

e“’fﬂ“'fﬁeﬁ

B % petet Pabesp e R g Bt Ber o rgvolution o

the e&fﬂﬂbel&crev@(éf@h@éstﬂfe obtheSloandnd hdd&tyce&&mer&ﬂ@@@"ftﬁé bulgmer.

D.0.8) sRidH Y

f or

Aol

ence

ef e 0
udifetickay dgwBalred s g
off sFdedIuf ths fileh relhtivantd the sﬁéecﬁdﬁltlﬁb fieltpussig thel caeyga;s

B.U.R, 350 e e Bl e s (i fim
off re‘l_a(ﬁé'wd) e daméter & tﬁ@dle]farmlﬂ'@me(iasulgmml ‘oyliidarnd dat a

Bubid SFRb. i estad SR Sanity o e S Buk

Pseu

agl\ren

The
' bf

oW N

WESy

th? rtheof |trhey%\1,e§tual pull-

Iayer

55 Sian RS of e, TBuigi i puteo-

0L Ean e

irreg@lgiitiedl dry oftenaudisd, oy agrdngsit $aigh ot Boisazrethdelies i progmity.

according to ASTM D- 1003 is nmeasured for each bl own

film gi ven as negati ve percentage

reducti ons

i ndi cate the i nproverrents achieved with the inventive

Tan§ 3 B

vers

0§

B M HERRES R piCot i piopn

glven as pOSItIVG

ra'F

rence 'F|

ercentage versus the respectlve
AND rh:f ar m nad

cecordi

na-—to

ity is
As are

EN

Exaiel, |42 5C% gn| { PESR DA -us B TFNG | Oal fal B | EUBBIe
machi ne diregtion, {n which he filmwas bl own; Stab.
perg bf 11 j versusthe

No. $espe% i of B

Invention | L: PP-1* 38 um 231°C (+59% 15.3 3.7 excellent

versus No. 4)
S2: PE-3 6 um 201°C
No. 4 S1: PE-3 6 um 205°C 2573
Reference [ |: PP-1 38 um 231°C 15.3 3.7 moderate
S2: PE-3 6 um 201°C
No. 5 S1: PP-1* | 18 um 227°C 2894
Invention | L: PP-1* | 18 um 225°C (+6.6 % 14.1 3.7 | excellent
S2: PP-1* | 18 pm 200°c | versusNo.6)
No. 6 S1:PP-1| 18 um 227°C 2716
Reference L: PP-1 18 uym 225°C 14.0 3.8 fair to
S2:PP-1| 18 um 222°C poor
No. 7 S1: PE-3 6 um 226°C 2857
Invention | L: PP-2* | 24 um 233°C (+4.1% 20.8 3.7 | excellent
S2:PE3 | 6um 217°Cc | versusNo.§)
No.8 S1: PE-3 6 um 227°C 2744
Reference | L: PP-2 24 ym 232°C 20.4 3.8 fair to
S2: PE-3 6 um 218°C poor
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Mod. - TD conplies with Md.-M of above, however,

referring to the Modulus determned in transversal or
w@e@mssesTachi ne direction. 20 E. a. B. - MD det er m PETEP2007/052584

according to EN 1 SO 527 signifies the elongation at

break of a sanple taken frgmdongitudinal or machine

direction of the blown film percentages of

i nprovenents are given versus the respective

T hnmr;\l —es—Wi-t-h—E a3 B ND

helfetm | efe¥r¢ngl to the elpngati pn at
“ﬂﬂ)e i n taagver sal 50r crpss- machioge | excellent
A / 068766 PQT/ EP2007/ 0p2584 |[-51 Table
P Drmownti 322§fCthe Extruded| Ai r Cpol ed

3351 Haze—car+y—Mpad—NB-Moe—B

A . HE“ ﬂ%%g No. 3 51 5|2 % 9B8.10 %|268

Inveriida (GO3PR43a b3ty b 372%9(1:nventisn pm| -16 9% of2.5 +( e&cellent
%oféfiﬁ,% o of (+,>2 9/&of No. 4) (+ 2.4 %of %
(+4.[57876f Nol7up Mo “#)“Nol 4) No. 4) No. #) No. |4

NO. Or 2 | B2 ppt f NeaT49 RPa p22 9% 657 P Reference 5t
0 p m &) ?g4 %&}594 ‘p/o 18MPa 859MPal 517% YV35% .
Refergng arlt:i BR-1pm (1764m9%q 0f22036. 2| % of.3+11. 3 /of (+21%. /| ddir to

No. |&),.(5t34 0|/ af +6]5 No. 6) No.|6) No| 6) N
6) N?.’z' ;FBNO @;&@.‘1 0%2886.:28 % 376 MPa| 740 Mpa 502 |

b90 % Rererence oo p MmNo. /7 35 4.0 Y 9ac. 22 Y% 560 IVI-’a
MPa 601 % 677 % | nvention mag) 43 % of (+7 9 %o
B'OW(‘i'![@S aeayng [ouibg F’Bes%‘b'f‘VfNB'O”@IeEW‘ oye Gxaples 3p5.07, f?o%'\d 10;

Exarifes B)6, BoandOl Rerostit dnpaive Nins Sily 1) rerehol uibbsl e fim

structiyremyaredogicated by desigrationioh thedaysys signifying Sﬁ) and 82 as skln or outer
layers; layer L as core or inner layer. Pseudo-monolayer films have identical composition of

all layers, as in case of Examples 5, 6, 9 and 10.

The designations and data summarized in Table 2 have the following significance:

T. Thick. refers to the final thickness of the films actually measured during testing.

Haze determined according to ASTM D-1003 is measured for each blown film; reductions
given as negative percentage indicate the improvements achieved with the inventive
samples versus the respective references.

Clarity is determined according to ASTM D-1746. Improvements are given as positive
percentage versus the respective reference film.

Mod.-MD determined according to EN ISO 527 signifies the Modulus in longitudinal or
machine direction, in which the film was blown; percentages of improvements are given
versus the respective reference samples.

Mod.-TD complies with Mod.-MD of above, however, referring to the Modulus determined in
transversal or cross-machine direction.

E.a.B.-MD determined according to EN I1SO 527 signifies the elongation at break of a sample
taken from longitudinal or machine direction of the blown film; percentages of improvements
are given versus the respective reference samples.

E.a.B.-TD complies with E.a.B.-MD of above, however, referring to the elongation at break

determined in transversal or cross-machine direction.
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The data given in the Tables 1 and 2 of above are intended only for the purpose of illustration

of the present invention, and are not to be construed to mean any limitation of the scope or of

the general applicability of the present invention. Although being self-explanatory by the

various improvements achieved, the inventive examples should be understood as follows:
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respectively, are clearly inproved in the inventive

formul ati ons (Exanples 3 and 5) relative to their
waeenrsegendi ng reference fil ms (Exanpl es 4 andr@)/EPidazes2584

reduction by -16 % 25 respectively - 64 %and darity

enhancement of 0.8 % respegpively 5.2 % has been

achieved by Exanple 3, respectively Exanple 5,

relative to the corresponding reference filnms of

e BB S i HERRRR B S PRI S Rrdlibesisfhl S Rhothe
procgsm@n:mil&@,.in Bs&tialﬁathgwufdlg-smm* aMﬁrs_ralﬁ)ﬂlthﬁ) b@@#rﬁ@ﬂs Iquite

| It nme t he epefLts 0 ti.ca nec nica .
modgalel by iyt Bde bEnaelye Eityn i SBS SprelEBeqREre Rgssivle by
additutablsagdion theBilloberd sAPE ®asdk skip lagers 7 agiadtlifedin éhdesreshrative

t he .use .of PP- rjncipal onent of the fil lt ..
ExarfE Suah Y (e RE-n/ir G ahr GRS PP ARy isgieayih afbcted! which i
expréEsky i DRoapardtios) s yaress 6f the ®1ddalub & bbti, racing or lohdiridinal

. glomn filnuE§ocess. Evgg.the use of PE-3 skin |ayers
direchian gad, &rops ENARBYESH eIt s only in WO 2007/ 068766

PCT/ EP2007/ 052584 -53 marginally better bubble

stabi_lit

. The benefits of the i.nventive fornu|ations
By uSAdE 41 fUsleUn 2ORa it ' e e e drawbatks 2hS
elimiextee bk @oflingd bg Ex&hples Btanes. The bhreessitd stabilitygith particular the bubble

TR N IR ————

in “g/Nppial)iis abserved fotthémethangihg Gl sredalindsy of hartbiaClhaslbying Process.

conpar | son t he aforenentioned bl o | based on .
Furt G G B AOBRE o R GO s cen Bolle ZRiergl axp BRAGTY wih
regafdr topies impesvephargnadtieveabl e 2 are sel f- explanatory with

regard to the inprovenents achi eved. As can be seen

fromExanple 7, it should be noted that the presence

The llthfea:EEEe@vSIKémoﬂ tﬁyMoﬁiuIIL nggﬁoub@td)hiéélﬁ er%_rtfe_daz highet irecongiagison to
ers_are based on -2* (1.e aritied .
the refBe55 S5 4R cpy ™ sty pvsiefreafing st Hlaympgrant pere to note

that tﬁ@fbu:‘l@rﬁbehibr?mh@ Rlodets to apt afteat thp reo?ec pioperti@B @f thedims
nmodul i t h const an mai ntai ned elgsticity in

(perdeB P o Blohr B, bRy S SR e vetheer fund fprine

inverfivafiphLisasedandhd thndomcepblyaieron of the clarifier is
down-gauged to half of the previous exanples. In both
exanpl es the addition of the clarifier inproves

Also tres@askiadic ypripeeticarad cesiims gexplésset dbildwdrHaas ane@ighienClaniey values,

osp SRl o R b RTIPS BB e Reb e RIS 308 o rotve o
their‘¢|6rl‘r<ys_,p1cﬁ5_tldihg irérpremeglrrai(rl]zcxamp%elobrtdcﬁ)elieaimﬁeeudtibn bM;ee ©,N0
clarltirer., wa S . rou al SO I ncr e .
respSaiRt G 63 Qo PG St ) T BB o s Been achieves
by Efaammk & Ggesaeaﬁa@imbmpm,ﬁele&vwfo thd bloméspbadih'g e@‘?ﬁeﬁc@elrr]r%(bf
t n I ntqQ ac unt | | ar cu I case, a ou
Exarble fnesbonE B reathias 4h8 TsfE bW gfhEEabegin ERRUPRp nas
remdrikebl@priopettias.BEitga boas-mondgayep pblypiopglent fildiithgerges the benefits
of opg%aﬁl;) ré%ﬁa@g%gg@l-gr\égggsl aonrgi' ev\éprgg/%%gogr%gg%es with an outstanding

balance.

Examples 7 and 8 are based on the use of PP-2 as principal component of the film. It is
known that the overall processibility of this polypropylene homopolymer alone is fairly poor in

the blown film process. Even the use of PE-3 skin layers as done in Example 8 results only in
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-54- Cains: 1. An extruded air cooled blown film

having a) a total thickness of 5 to 500 pm 5 b) a
WOoRNeHtEyer structure or 2 to 9 coextruded | ayPCBHEPI)7/052584

at | east one layer L containing a polyner selected

fromthe group consisting afsz_pol ypropyl ene

honmopol yners, pol ypropyl ene random copol yners,

het er o- phasi c polypropylene bl ock copol yners, or any

m th ha ng a nelt flo L
margigl B s BElerip iy Appe S Shegiv g ive (st e estied in
Exard36C. aﬁﬂlpfén(i)b&tlk@fhe@bélldn&}t@ﬁeﬁs@ﬁhe&lﬂftHf@eé cmﬁﬂécﬁb@ymgpylene
fiIms8?1(623%%:9@?%&%3@2%%%%3@3%% I?iloxlevalt Ay oftjittmreengplgnﬁplr Moduli at
main(difad, optiaal dar@ﬁlpfarttbalaﬂg wOéorﬁ;iFH?lsf)@tHﬁiéfa@n(elnﬂ()mec( BIByn &Rt based
on pc&&orﬁpﬁg : nr%@ﬁgy cowlwnlplrségpf%fi u@uer&i‘r@brq@éﬁ%g(gﬁv&% Z%bl%.]Z are self-
explaMa®Ire with 28haxd &nitle YmpfoRemBnts Rickigesd.from 2 to 6; z' and

z" independently of one another are an integer from1l

to 5 wwth the proviso that the sumof z' and z" is an
As cémb@gﬁn frornExamble Kt s)(ﬁulb&)ealdtéiﬁﬂhdutﬁe\pi’é%hcé &f PEU3EREh layers

, t f b
mighb e BeTbhar 8 e e B St kPR on PB4 b hp Bpviene
homd@solyeedrh om trad @B, it |§5n§uré@$d cbebird best opdcdi @rdmehel@yand high moduli
atio

with Eanslirl rellees FESEOGR borfidiBandeio i Ragrngt hedim.

25 carbon atons or
In Examples 9 and 10 concentration of the clarifier is down-gauged to half of the previous
examples. In both examples the addition of the clarifier improves remarkably the processing
stability as seen in the bubble stability comment. In addition to processing stability, aesthetic
properties of these films are very much improved as compared to example 11, where no

clarifier was used. Throughput is also increased by around 20%.

This consideration and selection may conclude a sensible balance of all properties to be
taken into account in this particular case, although further improvements are obvious to those

skilled in the art, based on these novel principal findings according to the invention.
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WO 2007/ 068766 PCT/ EP2007/ 052584 -55 a residue which
is formed by elimnation of x carboxyl groups of an
w@emn®ss766 pol ycar boxylic acid having 8 to 25 Per/BP1w07/052584
atons; any of said pol ycarboxylic acids optionally
contains further hetero ataoas in its skeleton; the
radi cal s X, independently of one another are 5
C, - C2oal kyl unsubstituted or substituted by one or
nore hydroxy, am no and/or nitro groups;
"¢- C20al kenyl unsubstituted or substituted by one or
nore hydroxy, am no and/or nitro groups; C2-C20al kyl
interrypted b X n. or. sul fur; C3-C, 2cycl oal kyl
1. A geiied P Goad BEWEIR Y EBed by one of mor e
a) a GCtal CR&amkky bf 5 ©BO0GEN,C, 2cycl oal kyl ) - C, - C, oal kyl
unsubstituted or suhstitut by one or nore
b) a HoRRyer RicRirepy 2TeS See SRR o1 T- @ - C oal kyl
c) atlgasubsd ialyert lecoraainivg RSidlyindresdideieddreen Oe grolieconsisting of
C, -C20al kyl; a bicyclic or tricyclic hydrocarbqn .
polyRFRNGIR NGRS, PR PESHISEie 2SS ConYBE Balp BepTBsic
polyopsénd mb@cbdpkblymws,gﬁ aﬁpﬁfb(tl(ﬁjﬁ,es G0edrkedid p@lbmﬁyh%\(ing 'T\ melt flow
unsuhsti t r i tut . 0 [ nor ica
rate. dgratipace Ao &1288aRn .10 st A 381G RBE.16%0. S fayer L
furthés, coﬁwmd h&gloamitho ,°/i,,db|e£i3/e &Piw:exjh) aﬂﬂga Poly it gﬁ a nogldating/agent of
and njtro: yl - C, - C20al kyl unsubstituted or
mef%ﬂmﬁﬁb%hﬁgaoggégne or nore radicals selected from
the sfgnificafad dfithe forRulae 20y cli®adrneyiC) elrepayl , C, - C20al koxy,
am no, hydroxy and nitro; phenyl ethenyl unsubstituted

or substituted by one or nore C, -C20al kyl ;
bingnyI (C, -C,oal kyl) unsubstituted or substituted by
| r
XGL

Clai

ﬁne re C, -C20al kyl; 20 naphthyl unsubstituted or
subgyityted by one or nmore C, -C20al kyl)
napht hyld €, - C20al kyl unsubstituted or substituted by
one or nore C,-C20al kyl; napht hoxymnet hyl
unsubstituted or substituted by one or nore
,- C20al kyl ;  bi phenyl enyl, fluorenyl, anthryl; a 5-
tp 6{prenbered heterocyclic radical unsubstituted or
Y;rSNbstot+ut ed by one or nore 25 C -C2Q8)kyl; a
, - C20hydt bcar bon radi cal containing one or nore
hal ogen or pseudo- hal ogen; tri(C -C oal kyl)silyl; or
C -Coalkyl); Yo is a residue

tri(C,-C oal kyl)silyl
whi.ch is [for by, elimnation of y am no groups of a
sa ura|ed or HO nsat yrated al i phatic pol yam ne

' ccagbonz dt oms,

; (IC)
wherein
x and y are an integer from 2 to 6;
2’ and z” independently of one another are an integer from 1 to 5 with the proviso that the
sum of 2’ and z” is an integer from 2 to 6;
Xo is a residue which is formed by elimination of x carboxyl groups of a saturated or
unsaturated aliphatic polycarboxylic acid having 3 to 25 carbon atoms,
a residue which is formed by elimination of x carboxyl groups of a saturated or unsaturated

alicyclic polycarboxylic acid having 7 to 25 carbon atoms or
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a residue which is fornmed by elimnation of y am no
groups of a saturated or unsaturated alicyclic
w@eloyaes7ae having 6 to 25 carbon atons or WO PCT/EP2007/052584

2007/ 068766 PCT/ EP2007/ 052584 -56 a residue which is
formed by elimnation of y _asi.no groups of an aromatic
pol yam ne having 6 to 25 carbon atons; any of said

pol yam nes opti onaI |y contains further hetero atonms in

ton; icals Y end nt |

a resigoMIeT e Sirislon GER ey REoGe Spah atoragic bhgarboxylc

acid h&anhgla e Mw’bom Stohny: aﬁsdobseu@bd)lmaﬂmxw@a@ﬁs dpticaBi\neontains further

carboxyl groups of an unsaturated or
hete'%aag?fg%frb'gs %ﬁe,ef) tic amino carboxylic acid having 2 to

the raalcewmméﬂethﬂsntlyaofroasiadutflemblriech is formed by
el jmnatiqgn of z' roups and z" carbox oups
c-Copldl TaubaPuph af s B S B o cioRg s gndlor B aroups:
C,-Csalkboy yhsubstiftitel drasubB@ufedtty of® of &dPe Ay@byTBintiio a®d/or nitro
resi due whi ch is formed by elimnation of z' am no
9roUR}oups and z" carboxyl groups of an 10 aromatic am no
Cz-Cg)alkplqmyéhusteacbyd)xy@eﬁ &rulfut 0 25 car bon atorrs any of

m no lic, .ac tional I
CsCriydordt ReeBRiR i anstpetited By Bb of Bibre Srbomieh g can s
(Ce,-cgzcyanelltkm Oy T &g/ diesuibs tu cmgatéﬁmﬂb@ ey oh@geg@ﬁ_ﬁCpﬁzofafk?I,
. niti or . . e ruadae alr
bl BEoBRURA 1P s aing? £ S HeAbY R PGt CaCnatirt
a bick&id\dr tizyaRagidedcagh dnaadibalvi® 52 edHiesrcetdmieyunatibdtieasd or
film wthout a nucleating

0 Versus a r
subsERIad DI G B o (18 or (1O, 5 ag
pher@b(lﬁrrsudadutad for smﬁg&xﬂ?dabpm b rhﬁﬂeaédlmildlsélgcfed fmhacnt:;oalkyl
sed o
CrChalEry 55 G fas A Car S, anies By Al gito
phenlglpﬁpﬂgb?bklmﬁfnsobstmﬂa@ bymﬁstltuéed Wbr&?;%rf rocredadicdls eeletted from
Il m n alm1 er e| n r.L

CrCggRYn e B AETEN I b Tt aras. iy 3 it
pher@k@p@nymsubaltmted nakmﬂsg}md me@mﬁmde cggclpgdalyymr , a
. mer , or, a e ro en it
oipngly s CRHY Wakp St Br o enSsuBhe BBy YiE SRppEIELimivs
naphttgoOlLeslibblitoisd drislibstadnte® byiong ot moed @i- mzoﬂalkylwher ein | ayer

ntai ns, a opyl ene co rV\/ltheth tan
neptpfr saesbi b SGT sSogRidd By ot blwbi i Crandl i oo
naphttxy/imethtybiirslubyitiitgt tor sdibstiigedbyppiyd enaoceapeCyatkyl; 30 6.
bi hAnI exf% uded Ial I c[)ol ed blown filmaccording to claim
'PRENYISAN ‘é‘?rﬁn)f hd'"Wl ypr opyl ene honopol yner or copol ymer
a 5- foasmanmetdd Hdterocydit eadidal Qnsubisttufeddg/substitaed b 30€ocamdre
CiC quq kg according to ASTM D1238. WD 2007/ 068766
Y EP2007/ 052584

a C,-Cyhydrocarbon radical containing one or more halogen or pseudo-halogen;
tri(C4-Cqoalkyl)silyl; or

tri(C+-Cqoalkyl)silyl(C4-Cqoalkyl);

Y, is a residue which is formed by elimination of y amino groups of a saturated or
unsaturated aliphatic polyamine having 3 to 25 carbon atoms,

a residue which is formed by elimination of y amino groups of a saturated or unsaturated

alicyclic polyamine having 6 to 25 carbon atoms or
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-57 7. An extruded air cooled blown filmaccording to
claiml1l, wherein the filmstructure contains at | east
woo®7o6egkd r uded | ayer of |ow, linear-low or PCT/EP2007/052584
hi gh-density pol yet hyl ene (LDPE, LLDPE, HDPE) or
nmet al | ocene pol yet hyl ene, adjgacent to the | ayer of
pol ypropylene. 5 8. An extruded air cooled blown film
according to cI aim 1 consi sting of 3 coextruded
t he i, the inner |a and t | ayers :
a resigbeiienss e iatnatin Ly e gy Sl asr SoesslGpp e having
6 to ZPtdrBomMa@inst e@sdf SalH B@Iyﬁmlhég\bptldnbrrgﬁ@fn{élﬂy\furmér hetero atoms in its
hi gh-density pol yethyl ene (LDPE, LLDPE, HDPE) or
sk 'ertr%'%al | ocene pol yethylene (m PE) or any m xtures
the rallicaRoY . mdébefhdeuﬁl}/ axhe adethephavecnel ¢f thddefintiohs bfiX,;
Zyis %g%?‘éﬁ’%wg'gb I‘ﬁ/f%[i,ﬂ%‘%}’ ﬁw\/\f{rq]grl el ﬁ&ogﬁgﬁar%aw%%%oxyl groups of
an ur&ﬁdﬂ.yrlal%ﬂ&)r%amyﬂteﬁéﬁihatleamﬁmmaYMIlc( @/d\havu‘@tﬁ'b 25 carbon atoms,

ride rafted ol ypro ene or thl ne
a rest TR OGRS T PR Yt ae SaPE RIS 5 EyBPa arayps of a
satu@tddﬁr@h@atuﬂﬁéd/iallc@cl:@@drﬂnﬁ e@r@ﬁlxymraguo\mdvrmgm 10[RH s noditoms or
i.dene _chlaride

a resghBufIEis (B ety SRR or & Rt ShebC EBok . AR BP B pp of an

aromade Qﬁmd@rbc&yﬁd adidrhaving\nite D5 cambaiatsnAdey bf sddbmhoor@boxylic
. or .m)|¥e a hesg' VE | ayers., 11, . keMrude air cool ed

acidy;prRiiRAaY Gl YH ?ere}(?rB Qs M SKAEATME"20 a Mbdul us
the radicalsiZ,ghd 2, ik gehte Sk of @nbanocdr havd anegifthedddtaitions given for X;.

direction by at least 10 % versus a reference film

wi t hout a nucl eating agent of the fornmula (1A, (I1B)

or (IC) 12. An extruded air cooled blown film

ordi n o claim havi n dyl us .according to EN

2. Ar 5054 3 ARt b T AU B 0 5 by a1 et

d) a Modbhus abcoreing tisEN 18©f527ambenddd by ewnéd?somm Yavareed & edféregce film
., agent of the f ( or (10. 13. An
wit i Myigcre socogb! Ba FsimsRont W oot i g to of aim 1,
havi ng a Haze val ue according to ASTM D- 1003 reduced
b ast 1 0/r at|veto re filmwt 0
3. AtSae 87 et d S TR e g R ) AR 5 sgmiisdy pEgdto 00 %
by wai@ht] felative te i tdﬂ@l@ibu@trof@qmlmome)mdmdpmm@r dopudyrier.
claim1, having a Carity value according to ASTM

D- 1746 enhanced by at least 0.5 %relative to a
4. Arr efteded aie coblet lomnt fivdwiccerdimgad etnm ngwagremt of t he

ayers %é?%%fg’é'&?‘e %8%‘gﬁ‘g@’m£\hm%ﬂff%‘/6°g‘% yg’%? Ulsgiadige or segmented

copolyinina bliotheapnyenation@ Hendodf olypiopyladeiwi® another synthetic polymer.

5. An extruded air cooled blown film according to claim 1, wherein
layer L contains a propylene copolymer with ethylene at an ethylene content of 0.5t0 15 %

by weight, relative to the total weight of the propylene copolymer.

6. An extruded air cooled blown film according to claim 1, wherein
the polypropylene homopolymer or copolymer has a melt flow rate of 0.3 to 5 dg/min at
230°C and 2.16 kg according to ASTM D1238.
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a Haze val ue according to ASTM D- 1003 reduced by at
|l east 10 %relative to a reference filmwthout a
woemiees7seilg agent of the forrmula (1A), (1B) orPCT/ER2007/052584

and a Carity value according to ASTM D- 1746 enhanced

by at least 0.5 %relative _tgy.a reference 5 film

W t hout a nucleating agent of the forrmula (1A), (1B)

or (1C. 16. An extruded air cooled blown film

accordi o ¢l aim whi ch cont ai one .or _nore :
7. APy 28 codpd oRul Tin e RiBagh B domaf B B Y Sfycture contains
at le@ohe ag@{toed BIyESOf Iov':lcQ Ilﬂéaradsw-i dgﬂgiﬁdfér&lty Bdlyetnyleré AIDRE, LLDPE,

ent s ckin

HoP BBl Bisyiens pabeibEneariu et i Gk el o ientdne. 15 17,

Am extruded air cooled blown filmaccording to claim
allly co al ns

t h
8. ArgnbOgh Eir Sanlbl Bl cocd B abi 1 el PPa BiFgtea tavers,

the |éyeowns fhehrﬁneaq;a@@r grhdn@vd |eyérls$1mn1: Sadverted butéPlayersythellayers S1 and
nd z" ar r
2 ol gt a8l oy vy inhos P ashir BN end ( Jem b oPe
HDPE&f mtrlnetaﬂ@cramulp@lyemylanea(mdpmrany mixtueys thév@eosum of z'
and z" are 3, Xo, Yo, and Z0 are the group of the
formula 25 19. An extruded air cooled blown film
9. Areextiidd B cboled lbwm film debe@tidigno clalre 11 abéreml gheXdr,mofé Jayérs contain

ety 3RS 8 A e LMt VoL e I 28 Ste PongyPak (2VA), maleic
anhydﬂdé@@ra&é@b@lypﬂ@pyléﬁe or falydiRylehds eayélymasmatnytmbad e6fers with
St no a
propgiesr hySTG At 28 Ehptr b g e e Ote, BabiPiidene
chloride @SI0)f poleshios ospdigdstérut ed by 1, 2, 3 or 4
C, - C4al kyl ; WD 2007/ 068766 PCT/ EP2007/ 052584 -59

(C3-Co6eycl oal kyl ) -C, -C, oal kyl unsubstituted or
10. At édibie dodiyd blowa fim adcdZdinG4@tlkiyh 1, which contains additionally one or

cycl oal kyl]-C, - C, oal kyl unsubst i tuted or
moreifg%?"’?gj g‘"’by 1, 2 or 3 G -Cdalkyl; CH2 CHz CHz

11. An extruded air cooled blown film according to claim 1, having
a Modulus according to EN ISO 527 enhanced in longitudinal direction by at least 10 %

versus a reference film without a nucleating agent of the formula (1A), (IB) or (IC).

12. An extruded air cooled blown film according to claim 1, having
a Modulus according to EN ISO 527 enhanced in transversal direction by at least 10 %

versus a reference film without a nucleating agent of the formula (1A), (IB) or (IC).

13. An extruded air cooled blown film according to claim 1, having
a Haze value according to ASTM D-1003 reduced by at least 10 % relative to a reference

film without a nucleating agent of the formula (1A), (IB) or (I1C).

14. An extruded air cooled blown film according to claim 1, having
a Clarity value according to ASTM D-1746 enhanced by at least 0.5 % relative to a reference

film without a nucleating agent of the formula (1A), (IB) or (I1C).
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CH2 CH2 CHz CH2 CH2 CH2z CRBCHz )~-C-12 CHz

CHz 5 phenyl unsubstituted or substituted by 1, 2 or 3
wo awi7oed766 sel ected from C, - C4al kyl, C, - C4al KORGT/EP2007/052584

C -C4al kyl am no, di (C, -C4al kyl )am no, am no, hydroxy

and nitro; phenyl-C, -C, oallggl. unsubstituted or

substituted by 1, 2 or 3 radicals selected from

C, - C4al kyl, C3-Cé6cycl oal kyl, phenyl, C, -C4al koxy,

hydr o am no d nitro; phenyleth | . unsubstituted

15. ARSRIUEEA AF Grele BPwa iy agporlingd gty avingo

a Habé phieaytedréing A|a1rl«l|wb-)1 OOmrieldbSédi byhEldasnir 0K b@gﬂi\lelib @defeyence

.1, 2 or - Ha . hapht ns tituted or

fim it £ pusedingyaoent S the ORRRR (a1 and

a ClaniapVdlly dedordify aASHN DinBAdaihHahbédeply otflesd 0B Yitralative toya reference

1. 2 or - Hal kyl . napht hax t unsubstituted

fim ot g bustedfinacreyt o herogrts (BT WEarlln. i phenyl enyl
fluorenyl, anthryl; 15 3-pyridinyl, 4-pyridinyl,

16. A%Ze{'%rﬂg;g&%@}é%% Bl’o%ifﬁjlrh@g{;@ﬁi'_ng?%@%|‘1 R oLV

one dr-rhtrermdRiveesdiydted poylthe gictiplconsistighf! |

1 ent af | uoroet hyl, 3,5-bis[trifluoronethyl]phenyl,

) anS-aggIoMETaIISy af | uor 0- p-tol yl, 2, 3-di chl or ophenyl ,

2) andipdidamtehl or ophenyl or 2,4- bis[trifluoromethyl]phenyl;

0 tri(C.-C, oalkyl)silyl; or

3) ar@?ﬁag'?:?é?ﬂt%w kyl)silyl (C -C oalkyl). 20. An extruded

4) slipé ancaakdckngagentd,| m according to claim 1, wherein

5 ni.ﬁe radicals X1, Y1, Z, and Z2 independently of one

) antiA399{A9 agens- Ay anched C3- C, oal kyl ; WD 2007/ 068766

6) ligRCStAER209.7/ 052584 - 60- C3-C, Oal kyl interrupted by
oxygen; C3-C6cycl oal kyl unsubstituted or substituted
by 1, 2, 3 or 4 C, -C4al kyl;

17. An extruded air cooled blown film according to claim 1, wherein

the layer L additionally contains one or more anti-agglomerants.

18. An extruded air cooled blown film according to claim 1, wherein
X, y or the sum of zZ’ and z” are 2 or 3, and

when x, y or the sum of Z’ and z” are 2, X, Yo, and Z, are the group of the formula

O

when x, y or the sum of Z’ and z” are 3, Xo, Yo, and Z, are the group of the formula

19. An extruded air cooled blown film according to claim 1, wherein

the radicals X4, Y4, Z; and Z, independently of one another are

C+-Cyoalkyl unsubstituted or substituted by 1, 2 or 3 hydroxy, amino and/or nitro;
C,-Cyoalkenyl unsubstituted or substituted by 1, 2 or 3 hydroxy, amino and/or nitro;
C,-Cqoalkyl interrupted by oxygen;

Cs-Cecycloalkyl unsubstituted or substituted by 1, 2, 3 or 4 C4-C,alkyl;
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(C3-C6ceycl oal kyl ) -C, -C, oal kyl unsubstituted or
substituted by 1, 2 or 3 C, -Calkyl; CHz CHz CHz CH2
wWEkid7/068486 CHz CHz CH 2 z CH3 CHz 5 ) ~--Cl - 12pQHEPIObIZ052584

phenyl unsubstituted or substituted by 1, 2 or 3

C, - CAal kyl; phenyl -C, -C, Oal_lkggl. unsubstituted or
substituted by 1, 2 or 3 radicals selected from
Cl- C4al kyl and C, - C4al koxy; bi phenyl (C, -C, oal kyl);

(Co- YIS i v sitites f oty 1% s o ianSh o

bis[Oz@RtRIbdMyqVEL-E LAIKY atsusdiung drasubbi@utad by MRer 8iCy-Cakyl;
nucl eating agent is a 15 corrpound of the for nmul a

(1A, xis2o0r3 en X is

fo la o when 3
?%I a and thie radj cal 3 [
not her "ar e, p I {propy

n-pentyl, 3
2,2-di - nethyhy
2-met hyl butyl, 3- nethylbutyl n- hexyl, 2,2-di WO
20H,068766 PCT/ EP2007/ 052584 - 61 met hyl but yl ,
-dlnethylbutyl 2-et hyl butyl, 2-ethyl hexyl,
yWl_hexyl , n- octyl 1,1, 3,3- tetranethyl butyl,
Ha t Ni met hyl pentyl 3, 7-di met hyl octyl, cycl obutyl,
' mh——cyclohexyl 2- et hyl - cycl ohexyl ,
nechwl-cyclohexyl 4- nethyl cycl ohexyl,
i mgt hyl - cyclohexyl 3,3,5-trinethyl -cycl ohexyl,
ohexyl - et hyl , cycloheptyl, cycl ooct yl,
cycf ododecyl , phenyl 5 benzyl, 1-phenylethyl,

phenir mﬁﬁé’tltﬁ’tbﬁﬁgﬁu ;ﬁ’l r@ﬁenyﬂ%&%géy %c)};t?d;iﬁéerﬂ%@lsmyﬂ )
Cs- C@IlexXMprﬁ@MIamIaosd@w@tatkyll)qm@nwmlngg Wwﬁyiitmienyl ,

phenyl-C-Cqpalkyl unsubstituted or substituted by 1, 2 or 3 radicals selected from C,-Cjalkyl,

Cs-Cecycloalkyl, phenyl, C4-Cjalkoxy, hydroxy, amino and nitro;

phenylethenyl unsubstituted or substituted by 1, 2 or 3 C4-C,alkyl;

biphenyl-(C4-Cypalkyl) unsubstituted or substituted by 1, 2 or 3 C4-C,alkyl;

naphthyl unsubstituted or substituted by 1, 2 or 3 C4-Cjalkyl;

naphthyl-C,-Cipalkyl unsubstituted or substituted by 1, 2 or 3 C4-C,alkyl,
naphthoxymethyl unsubstituted or substituted by 1, 2 or 3 C4-Caalkyl;

biphenylenyl, fluorenyl, anthryl;

3-pyridinyl, 4-pyridinyl, 2-hydroxypyridin-3-yl, 3-quinolinyl, 4-quinolinyl, 2-furyl, 3-furyl, 1-
methyl-2-pyrryl;

1-bromo-2-methylpropyl, dichloromethyl, pentafluoroethyl, 3,5-bis[trifluoromethyl]phenyl,
2,3,5,6-tetrafluoro-p-tolyl, 2,3-dichlorophenyl, 3,4-dichlorophenyl or 2,4-
bis[trifluoromethyl]phenyl;

tri(C4-Cqoalkyl)silyl; or

tri(C4-Cqoalkyl)silyl(C4-Cqoalkyl).

20. An extruded air cooled blown film according to claim 1, wherein
the radicals X4, Y4, Z; and Z, independently of one another are
branched Cs-Cqoalkyl;



2,3,5-trinethyl phenyl, 2,4,6-trinmethyl phenyl,
4- n- butyl phenyl, 4-tert-butyl phenyl, 4- nethoxyphenyl.
wd 02868760 extruded air cool ed bl own fil m accopdi/RER0DD052584
claim1, wherein the nucleating agent is a conpound
of the formula (I1B), vy is 2gpr- 3, when y is 2, Yo is
the group of the formula or , and 15 when y is 3, Yo
is the group of the forrmula and the radicals Y,
ependent |y of one another are n-propyl, i-propyl,
CS'Cﬁ)a@(MW ru ted%“’ ¥R hyl et hyl ,  1- met hyl propyl ,
C3-Cébymetalkyl| U Qlpstituted opﬁmsyiuiecﬂbyl‘r @&, Bwir Byd Tyl ,

(Cs-écéq%ﬂ@) cgp 105&@ P‘i‘ﬁ"ﬁﬂ%‘ﬂ gy s %P%@@Pﬁ&%s Ci-Caalkyl;

3- net hyl but yl met hyl but yl

3,3-dineth 2-eth 2- et hyl

- €ty helxyl , |n-octlyl, 20 |tetr v,

, 2, 4-tr,i et pent yl , , OCt } OH—
ycIopent;Ichyc Qhexyl , l|-cycl| oéxylcH,

2,3-dinethy et'ohexyl , 33,5-trinet hyhcyclohexyl,
1-cycl ohexyl -et hyl, cycl oheptyl, cycl ooctyl;
cyqﬁpdodecyl phenyl, benzyl, 1-phenylethyl,
-phénylethyl cunyl, 2-nethyl phenyl, 3-nethyl phenyl,
et phenyl 2- et hyl phenyl , 3-ethyl phenyl,
phenyl , 2, 3-di met hyl phenyl, 3, 5-di net hyl phenyl ,
|nethylphenyl 2,4,6-trinmethyl phenyl,
ﬁ%@nyl 4-tert- butylphenyl 4- et hoxyphenyl .

7~ wherein the nucleating agent is a conpound
e formula (1C, 30 z' and z" independently of one
another are 1 or 2, and WO 2007/ 068766
phenpCIrsEbtitaed 06 sEsitutedldy Whker 3§ feCsaliiliof z' and z" is 2,

Ol ; r f_
phen§fC L& a1 (S0 bh & eflY ) Pia o AR el BRI B Caatey
and@a@ﬁﬂﬁﬂﬁ Z, and Z2 independently of one another are

; ) propyl, n-butyl, 1,1-di 5 nethylethyl,
bmh%pﬁg% Oamw% 2- nethylpropyl, n- pentyl ,
10 naphlhﬂcd-i@n@dﬂyyl pr opyl 1, 2- di net hyl propyl ,
hyl propyl 1-ethyl propyl, 1-nethylbutyl,

tn«:ZC aﬂﬂ g A , 3- nethylbutyl n- hexyl, 2,2-di-
trl(Cm@laHSYI)ﬁM(@h Cs@klﬂ% di met hyl but yI , 2-ethyl butyl,

2-et hyl hexyl, 5-ethyl hexyl, n-octyl, 1,1,3,3-tetra-

met hyl butyl, 2,2, 4-trinethylpentyl, 3,7-dinethyl
21. Asaxjnuded gie codied Plowndins laegrsding to claipe | oMiesrgin the nucleating agent is a

15  compound of the formula (l1A),

Xis2or3,

when x is 2, X, is the group of the formula or —®7 , and

when x is 3, X, is the group of the formula /@\ , and

the radicals X4 independently of one another are n-propyl, i-propyl, n-butyl, 1,1-dimethylethyl,
20  1-methylpropyl, 2-methylpropyl, n-pentyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-di-
methylpropyl, 1-ethylpropyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, n-hexyl, 2,2-di-
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nmet hyl - cycl ohexyl , 3-net hyl -cycl ohexyl,

4- met hyl - cycl ohexyl , 2, 3-di net hyl -cycl ohexyl, 3,3,5 10
wo eoon®sd1yd - cycl ohexyl, 1-cycl ohexyl -ethyl, cycPOhEP109T/052584

cycl ooctyl, cycl ododecyl, phenyl, benzyl,

1- phenyl et hyl, 2-phenyl et hylgq cunyl, 2-nethyl phenyl,

3- net hyl phenyl, 4-nethyl phenyl, 2- ethyl phenyl,

3- et hyl phenyl , 4-ethyl phenyl, 2, 3-di nethyl phenyl,

meth%[bﬁ’f_yg [%EBI%WLB% %ﬁy%ﬁ@%@@ﬁ%ﬂé @&Eﬂxlekyl n-octyl, 1,1,3,3-
tetralﬁetf@lbhtw,lﬂﬂ hnhﬁemylpemynemwmwiymwl cydIBbigl, cy%l'bpentyl, cyclohexyl,
T v D S e e MR L T

3,3 SﬁmmaHy&cy(dldh)exymﬂcwlmekyl &hg, c;)é(bhleﬁtyt h@clg@@ylpcyafodbh&yl phenyl,

|
venzyle AOBRASEY 2eBen Beihi i 2 TiaTabihi: g o By Bre ety
phen}yherefthyﬁpﬁdhgl) B@fﬁﬁﬂtdnplg4®@ﬂﬂlﬂhe$§sl 23- c?rﬁﬁth@lpﬁdnwf?c 5-|tﬁ!&nethylphenyl,
ar er.ei 0.is r e
235 §iibrd. 2AS T Risthlirey, - arayhar b ARGt SBufghel s
methd@¢bHeaP8766 PCT/ EP2007/ 052584 -63 26. A method for
enhanci ng the Mdul us, according to EN I SO 527, of an

extruded air cooled blown filmby at |least 10 %
versus a non-nucleated reference film said film

22. M dhi Batifd By Ses5inSte Baied s itkeRm tag hydeatgopentis a
compdund@fgie fomeuld dBgr L contai ning a pol yner sel ected

- Jr t he group consisting of pol ypropyl ene
ywsiﬁﬁﬂbolyners, pol ypr opyl ene randon1copo|yners

het er o- phasi c polypropylene apolyne or any
whermy k&t 2)1g $s thbeyr@gf of tisafotmplal yn ng or ,and
rate, according to ASTM D 1238 %8$-0.1 to 1 g/nln at

230C and 2.16 kg; which met hod conprises 10
incorporating into the polynmerq 0.001 to 2 % relative

Wherb¥ 'StJT:S o trg{lop]zq%'eefo%@%”g[ )aagngﬂ eating agent

"Yefined in claim
1. 27. A nethod for inprovin > stiffness of an

the rgieds Y MeBiindB RS ol her ek RetAei “hrori Py -tletnytethy,
1-metthyilprispy B mathyBpromy, 50Peryh 1 b)d.raemlpmplyayadustemymmpsya 202-di-

2.t
metrggheAT ety Brofoh et Pty Sl Fne, 2.2-0-
methybos, St 3-tighedylbuigl) S-pthg byt eeethpihens | SyetylBexyl, n-octyl, 1,1,3,3-
R O -
2-mdtﬂiy$b9@(_f>hexsla'[3dn¢1bjll5dy'elbhd$bqlvi4ngetayIFce;/|ctohékyI)VQ 24Qimeth@;cyclohexyl,
3,3, écﬁ%%%kg&&ogl%xﬁs cyc?éhexy?éth;?lf cycloJﬁept?/I cyclggctﬂ] cycflodogecypphenyl

benzyl, 1-phenylethyl, 2-phenylethyl, cumyl, 2-methylphenyl, 3-methylphenyl, 4-methyl-

phenyl, 2-ethylphenyl, 3-ethylphenyl, 4-ethylphenyl, 2,3-dimethylphenyl, 3,5-dimethylphenyl,
2,3,5-trimethylphenyl, 2,4,6-trimethylphenyl, 4-n-butylphenyl, 4-tert-butylphenyl, 4-
methoxyphenyl.

23. An extruded air cooled blown film according to claim 1, wherein the nucleating agent is a
compound of the formula (IC),

Z' and z” independently of one another are 1 or 2, and
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whi ch net hod conprises incorporating into the pol yner
0.001 to 2 % relative to the weight of the polyner,
wo@booa/06816€ | eati ng agent of the formula (1A, (PEIEP1007/052584
(1C) as defined in claiml1. 25 28. A nmethod for
i mproving the Haze of an extgpuded air cool ed bl own
filmw thout inpairing its clarity, said filmhaving
a) atotal thickness of 5 to 500 pm b) a nono-| ayer
structure or 2 to 9 coextruded | ayers, c) at | east one
I L .cont ai nhi ng-a mer I oup
wher B St oo At 2 158 ok Ik SBYP ehEe b | oF
pol ypr opyl ene random copol yners, het ero-phasic
pol ypr opyl ene bl ock copol ynmers, or any m xtures
®, eof angai d polyner having a nelt flow rate,
ac¢ording to ASTM D-1238, of 0.1 to 10 dg/mn at 230C
and 2.16 kg; which nmethod conprises WD 2007/ 068766
PCT/ EP2007/ 052584 -64 incorporating into the polymer

wheno%hgcgl nucﬁz z |§I3a£ \étef‘ht—%&opﬁgf fgljprfulé)f pol YA

ag |
(10 as deflnedlnglnalml 29 A neth r B) or
. i i o f . .
oo S PR SOOI AN 11

methyfethyl, ook baiprony!, @geﬁmylamwn ratytl 11- Hmdﬁwmrngyla),2aiimethylpropyl,
5 :
224U A0S Sy ERIRED 1 R RSt e 22
methlylpytyt, 3.3- dmﬁtlwlbutﬂQZatmmuwr&etbﬂh@M &dethylbey, tneoaiylolip,3,3-tetra-
e S48, 44 Bl BEL PSP EASELATEPEL IR Sipony greone 2
methybtyeiphepy Emethiyl-opdohsaplof-ymsing, -cy@ohexyy 2id-simethyscyclohexyl, 3,3,5-

trlmeﬁrﬁfg éhex Ia'1 %XQ%W%EQI&&% @yﬂ}%&&lo%ﬁﬂ%&d’o@%ge%yl fé]&”yl benzyl,

1- pharMBtlsz;LZ}pkg\yle/tmlmumvétzamétftymhpny_ls%mathmpwr anellgyphrengl, 2-
iy HHon ol SR 8y 28 LB G, 20

trimeghyihenyll By, Getrimettgiphasyldémi-maylphanyt Keterabutylphen@o4-nmthoxyphenyl.
article containing an extruded air cooled blown film

as defined in claim1l1, said article being a packaging
24. Areduiled air geoles Hleenifimalaceeidisitarlainal hyhgreinitee oucleating agent is a

Com[SH%JqIHCOﬂherfPFn%‘Ié @A?rg/ﬂere%ecor ation or utility material or

an agricultura erial. 20

X is 3, X is the group of the formula /@\ and the radicals X4 are tert-octyl.

25. An extruded air cooled blown film according to claim 1, wherein the nucleating agent is a

compound of the formula (IB) wherein

yis 3, Yy is the group of the formula /@\ and the radicals Y, are tert-butyl.
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31. A nethod for the manufacture of an extruded air
cooled blown filmas defined in claiml wth an

wo pbasss7e@l bl own filmline conprising: |) admPi/RERoDTIES2584
nucl eati ng agent of the formula (1A, (IB) or (1C as
defined in claim1 with theg325 pol yner as defined in
claim1l in a batch-wi se or continuous manner, I1) nelt
extrusion of said adm xture on a single- or tw n-screw

extruder to achi nogenei, t e resulting .
26. ”hfé‘F’{h g? " “?'8 &Fﬁ\”%‘%s g?“%‘ﬂéﬁ\ﬂ%@gé&? %ﬂee"”“dega"coo'ed
blowRInt bygt lepst 1rmt%<vfershllge r?ﬁh}(ﬂ%bd f ted| refeyerpeding) srsgcli flad hvirg) t
0 onbi ni n ne|lt-feed of two or nore polyners,
a)a@klﬁlﬂﬂ)‘g‘ﬁﬁiloﬁgﬁ 30Msepar at e extruders, through the
b) a monwahamtwamnangg@beﬂrwedwe&r die to forma
|.i.nder of

) t hi ck ,
o) atjeist i B 1 SO et seleied o MBisrel S RERS o i
polyp’ra;ByI@wstﬁorﬂodi)I%nﬁBrB @Wrﬂfy&ﬂeﬁlnd(ﬁh ﬁUﬂ)dlﬁﬁ@r@Uﬁelbtyro%ihaalc
ra OO0 al.r cool |
poly R BRIV s ol RRY Bl Marsrt. S O PPDRRAREa melt fow

rate, B@dr&ﬂ@@@ﬂS@!Wﬁ&%S -d39:1 82,0 dy/mMsdtesbat afd 2aBtkg ni ng
Iene or pol ypropyl ene as carrier

Wh'crﬁrﬂi‘%ﬁ‘ ?) 0.1 to 25 % relative to the weight of
mcorﬁOtﬂiﬂﬂ@&itﬁ thigtdo)yme 0. G0 1t @ B Ateldtige &gbtweddht bhitie dolymer, of a

d I 1, d
nuciggfing poSypt et oty (R (B g 4RI A6 Pl e i ghe rati o
of 20/1 to 1/10, relative to the weight of conponent
M | d Ml 0 25 9 | at to t
27. ABrisbi R0 e sbess o P e Bv Ay B UMty
impafrrngnm%tilgpmpprtié@ns‘du@ﬁlhglfya\m*{(g ant i %l dantf antistatic
t. slip- anti - bl ockin agent s,
a)a%%‘?ﬂy%@? 3185 tz??&ﬁt@”and l'i ght gt abi | i gers 33. A
b) a nﬁabwyaatsmcttaemrzdo pgobtreledilaped, wherein the
c) at é%qsggﬁletr ‘aggrla orgalglng &Qomﬁrﬁ[%&%ﬁfomr@%%%? caln3|s?|ng of
polyproBylend hidrﬁcﬁpiblﬂnerdl pofpRypyiENerandyh aapm%@enmam-pﬁhsucm.
polypéﬂmerbegap%ﬁt]cac PQ %ncq(r)é%b ga%tgﬁgﬁregmﬁ%éft %a\é%] E{)Ig%nre]zr F1ahve|ng a melt flow
rate, gxbwrsmglte ABIveDr12B8, of Ol yioelnalg/mimnt 1230TG hed 2.16 kg;
whlclgrr%g erol -di ]l aurate, glycerol- nonopal mtate,

OHSEF mi t at e, sodi um stearyl-sul fate, sodium
mcorﬁb@angln{@’m@mﬂwﬁa 0.00Hl tp 2t} l@mp@m’mb,welght of the polymer, of a

nucleca%lng agentsotf %arfgrmula ?R?QFBE)I WC? te% |rcl)rclalzrh qC_ stearate.

28. A method for improving the Haze of an extruded air cooled blown film without impairing
its clarity, said film having

a) a total thickness of 5 to 500 pm,

b) a mono-layer structure or 2 to 9 coextruded layers,

c¢) at least one layer L containing a polymer selected from the group consisting of
polypropylene homopolymers, polypropylene random copolymers, hetero-phasic
polypropylene block copolymers, or any mixtures thereof, said polymer having a melt flow
rate, according to ASTM D-1238, of 0.1 to 10 dg/min at 230°C and 2.16 kg;

which method comprises
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incorporating into the polymer 0.001 to 2 %, relative to the weight of the polymer, of a

nucleating agent of the formula (IA), (IB) or (IC) as defined in claim 1.

29. A method for clarifying an extruded air cooled blown film without provoking sublimation,
volatilization or blooming of a nucleating agent added, said film having

a) a total thickness of 5 to 500 pm,

b) a mono-layer structure or 2 to 9 coextruded layers,

c¢) at least one layer L containing a polymer selected from the group consisting of
polypropylene homopolymers, polypropylene random copolymers, hetero-phasic
polypropylene block copolymers, or any mixtures thereof, said polymer having a melt flow
rate, according to ASTM D-1238, of 0.1 to 10 dg/min at 230°C and 2.16 kg;

which method comprises

incorporating into the polymer 0.001 to 2 %, relative to the weight of the polymer, of a

nucleating agent of the formula (IA), (IB) or (IC) as defined in claim 1.

30. An article containing an extruded air cooled blown film as defined in claim 1, said article
being a packaging material, an industrial material, a hygienic or medical material, a

decoration or utility material or an agricultural material.

31. A method for the manufacture of an extruded air cooled blown film as defined in claim 1
with an industrial blown film line comprising:

1) admixing the nucleating agent of the formula (1A), (IB) or (IC) as defined in claim 1 with the
polymer as defined in claim 1 in a batch-wise or continuous manner,

Il) melt extrusion of said admixture on a single- or twin-screw extruder to achieve
homogeneity within the resulting melt at a temperature of at least 20°C above the melting
point of the polymer,

Ill) pressing said melt or combining the melt-feed of two or more polymers, optionally from
separate extruders, through the ring-shaped opening of a circular die to form a continuous
cylinder of 0.1 to 5 mm wall thickness,

IV) expanding said cylinder into a bubble at a blow-up ratio of 1.5 to 8 and drawing
simultaneously at a stretching ratio of 2 to 40, and

V) air cooling of said bubble to form the blown film.
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32. A masterbatch containing

M-I) polyethylene or polypropylene as carrier material,

M-II) 0.1 to 25 %, relative to the weight of component M-I), of a nucleating agent of the
formula (lA), (IB) or (IC) as defined in claim 1, and

M-1ll) one or more anti-agglomerants at a weight ratio of 20/1 to 1/10, relative to the weight of
component M-I}, and

M-1V) 0 to 25 %, relative to the weight of component M-I), of one or more co-additives
selected from the group consisting of antioxidants, antistatic agents, slip- and anti-blocking

agents, anti-fogging agents and light stabilizers.

33. A masterbatch according to claim 32, wherein the nucleating agent is 1,3,5-benzene-
tricarboxylic acid-tris(1,1,3,3-tetramethylbutylamide) or 1,3,5-tris[2,2-

dimethylpropionylamino]benzene.

34. A masterbatch according to claim 32, wherein the anti-agglomerant is glycerol-
monostearate, glycerol-distearate, glycerol-monolaurate, glycerol-dilaurate, glycerol-
monopalmitate, glycerol-dipalmitate, sodium stearyl-sulfate, sodium stearyl-phosphate,

alpha-tocopherol, calcium-stearate, magnesium-stearate or zinc-stearate.



