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WO 2007/068766PCT/EP2007/052584 -1 - Mono- and Multi-Laver Blown
Films The present invention relates to a film manufactured by extrusion of
W90 5pYlene melt into a tubular profile, which is continuoURGAHBIAZ(H52584
by inflated air and thereby oriented, stretched and simultaneously cooled -

hereinafter referred to as "extruded aifl cooled blown 5film"; an article
containing said film, a method for preparing said film and a masterbatch
contamlng specmc addltlves useful for the manufacture of said film.

Mond® esywitd Wirinay gtditamiodimsthe literature and few descriptions in patents
over the recent years, the economic use of polypropylene as principal
component remains still difficult for the 10manufacture of extruded air

The peskad phowwitidimsates ey aﬁmmummmmsmmbpmoeasmypmpmmm%n

into %ftDBBﬁ}Og# SAAIY RERY. dcpo%‘}é‘SHHr?JP&l%J\/"HV&JHm " B@P‘S @%%nﬁ] Alhted,

or ethylene base ymers, an corresp ing po ypropy ave

stret¢la) S”&aﬁH@z‘d@ﬁﬁ%‘%&‘cﬁﬁ%@mi*t?&ﬁ'@éﬁﬂrléeé‘?fﬁ?ﬁw%ﬁ} bRreyerfthiacapied blown
film” I@Wéﬁ@lbsdmwﬂhgfmﬁem/laemodn&qmp@mmg pailyEthyierea-rileasrbaich
roduction .of such n films on air cool d 15film blowing
con g e S B o R R e Renaible
condltlons US A-2003/0054161 describes non-oriented packaging films
Despﬁ@rﬁéiﬂg‘igd?&m%grb‘ﬁﬂ@@'ﬂ@rgmwBQQJ‘)ﬁBE%'ﬁPSaMH?s%%‘?'ﬁh@%cent

greater than 30 g / 10 minutes, anucleatln ent an%ﬁlﬁ)oly ropylene

year%%‘%%@%ﬁ 5% %‘?&@6%%68%83@6”8' IH98P ‘f‘l?r?“&ﬁ fficylt for the
manUfa i8S felsresdd Hizxbddedyridvaiditme pot;antblpydenélmmmp@mﬂuamlamocessmg.

Hun&%%ﬁ%?ﬂ%‘ﬂ&%@&ﬂ%ﬂﬁmﬁﬂér H&Nﬁ?ﬁﬂ%?ge%]a]'éj&%gm%ntly used for

propylene-ethylene-butene random terpolymers an propylene-based

ethy IR AIHA PO, AEiFATFRSPAR INhRRNRSSRY! 8@%858%%%"? haedbesingd
comm&m@@@rﬁﬁr»ﬁeo|8&5:8rhhdtﬂ9lbéﬁ@x@diimm@\w\;\smgleshaagtlauep@ﬁaopylene
—in (9) %gs?Pc}/ Ieorllee@ t§1d reaglelsnrqlo &le%%)chlgﬁ (g S dbl? wsr;[rﬁmhmrgalr oled
ypropy [ene2bdsed resin contalnlng% eta-iorm 6 polypropylene, and
film t&oM@rw sedinagst vitieasasahigydrougiput at economically sensible conditions.

2007/068766PCT/EP2007/052584 - 2 - EP-A-0 863 183 relates to

s B o B S L a0 VBt BeAMohecgpoatine

homautiymnepplEneroibslese with a melt flow greater than 30 g / 10 minutes, a nucleating

agent and polypropylene.

US-A-2003/0207137 discloses a sealable multi-layer opaque film.

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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for conventional cast films, mono- or multi-layer packaging materials
thereof or molded 5articles with balanced end-use properties, none of said
WQIMHIBeeH®s provides any specific teaching on the use of polyBEKRAGE7/052584

homo- or copolymers or recommended compositions, allowing the

production of extruded air cooled blowh-films under industrial conditions. It

has now surprisingly been found by the present invention that certain

nucleating agents 10can successfully be applied to overcome the
EP-An8&BdSSaslates lionpeltiprep tetirecasw ofipohgiiapike pe foctbovenh Milbided articles.

processes and simplify production of such films from polypropylene on air

cooled blown film lines with high throughput at industrially relevant .
Althoyghd it AL e METHORAT BA BN IBSEL SR RREH AT R TR ARG LHY WGP Yfne. its use
for caoaetibfiithsas fitaisi ngooecd hmibika Jay @rscéigioty prapyikes ¢heasober molded

articl&%hﬂﬁ%ﬁ%‘%é‘%ﬁﬁ[.Mg}j%'ri’ggﬁﬂi&?,%&%ao?tsgM@’cl@éﬁ%’é%@&%’%ﬂ& specific

optic mechanic erties. In some cases, It is opserve

teaching eRdNerEs AEL VY PIGEANR FAGENeS aeReNFgSterFReAVERNEACEAROSItioNS,

allow@¥e the pRadEad P eNERel dB oI Bedibd BERAE VAL UPRIEN iR IRYRI 86/RMons.
rotation speed of the extruder, if the total throughput and all other

conditions are kept 20unchanged. One more essential observation is the
It hagawsedrarisinolwdesh fiastiny iheicatisentiievshtiep thad dagain nucleating agents

can SY&ializAi0e RFRRESIPEVER ARk B WYERHESRES IBERNAAG (erRerPRLYNG DK
ooly PZ% theo%/glt is believed that the lowered frostline height (reduced

K08 PR YR BIGPEFRPS SHSIMG DORIRIISHRA AT SaIBE fom

polypropyﬂ'ﬁknﬁ@on 31!'1 tfmeled.érlaWBtﬁibilityecsfmhtd.a bIth@mhpesatmmmlly relevant
condRIHLARALNG LAY GBI SN AR ARG dh & o, WRER i 9Bl eePiRiant

processing conditions allow broad variations of the blow-up and
contpHY-ABAVA ARG [aYE PR P BIBINBVRABIRRN AFTHGH Bt lefd @ e g8 and
constehigvay Fimsvirasxdansnten eeteitingdenthecknveopeniese

characterized by excellent optical and mechanical properties, high surface

gloss and absence of melt fracture (so-called shark skin) 30as well as
In sopwrgRaeent stdvitgronsatepaas betrsesroeenmhfustientnaurdeathacageiig to the

inverlfi6R IRk chhh Halskare ps phdiaRfolifhputheisjepaiimlinahardower screw
ot B S T e Fon S AR S fe
unchengedll Preperie s asay ikl obséreative it fitmsstl evelhvedie AirGstline indicating
the s%QWéQ@%ZQ@P&REﬁ%Q@JM#@@&% 'o?the polymer. While not intending to be bound
by any theory, it is believed that the lowered frostline height (reduced distance between die
exit and solidifying polymer) has a paramount contribution to the overall stability of the

blowing process and the outstanding film quality eventually obtained.

The overall highly constant processing conditions allow broad variations of the blow-up and
draw-down ratios, i.e. high bubble-stability and high orientation can be achieved. Films
manufactured according to the invention are characterized by excellent optical and
mechanical properties, high surface gloss and absence of melt fracture (so-called shark skin)
as well as permanent stability towards 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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compete with mono- or biaxially oriented cast films (OPP, BOPP), if
sufficiently high stretching ratios are applied. OPP and BOPP technology
W@s2P7 /Ae8redcomplex, thus more expensive than conventional Bff BEBHI&H052584

blown film technology. BOPP films are typically manufactured via cast film
processes with subsequent heating arit stretching in ovens to achieve the
desired thickness and final properties. Besides the simplicity and
economics of the overall manufacturing process, it has 10surprisingly

comisde wibumdnédheianimley, ohanisolyesd iifend@ R BEdritaiifingfiicierdatirigh

stret&gﬁé‘@tﬁf&gﬁg%ﬁdhe invention show an improved behavior during
transport over rolls and take-up spools. Their general handling and folding

behavior on winders is characterized by reduced wrinkling, flat, even and
OPPsmo &0 ey erchgaogy risifamized vanglo) billmdhicupessian thilmcwidéntional air

coolﬁibﬂ‘vﬁﬂﬁﬁ?%ﬁéﬁgg@f@cﬁﬁéﬂﬂl PRTGHAN AN BUMAS, AILGIAHEE processes

wn film, m, having a) a total thickness of 5 to
with S‘M%H?Ebg‘?adiWI%PBWQdm%%}SZQ@@iﬁ*fé)@ﬁ@d’@é“lﬁ?é'ﬂ&‘%k%‘?%t and final
propée@gd.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
Besidespihigsigms! ey amnd erisnaaseelthsf ogald pogmiéactizinagpeeast fldiasate,
surprRGRERANEG AT ARd NP &AR& 0 tL L JaVER S ENE Rk 3Yrtanthg AR iRgidgents

25layer | further containing 0.001 to 2 %, relative to the weight of the
accofih R H A AU ARSI FSAANE (AT H7 BP0 ol and ake-up
spootpfiitwedlyerral Modlihg actmiding betEMdSO Ba2Tderhanteddoiedr éedsy fd@iuced

wrink?fﬁe)f?ﬁav%aewmeﬁ%@mé{yléhﬂqtaﬂ@mm 96 At BerformelAdiand fim
~(IBY or (IC); 30the significance of the formulae (IA), (IS) and (IC) being: 0

Widthy Hi xo ¢ - NX, 5

The present invention relates in particular to an extruded air cooled blown film, preferably a
clarified 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, 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:

o
Xg—C—N—X, (IA)
X
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sum of | and | 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
WaNZamsaylic acid having 3 to 25 carbon atoms, 10a residuePWHER2Y)7/052584
formed by elimination of x carboxyl groups of a saturated or unsaturated
alicyclic polycarboxylic acid having 7-th 25 carbon atoms or a residue
which is formed by elimination of x carboxyl groups of an aromatic
polycarboxylic acid having 8 to 25 carbon atoms; any of said
pglycgyboxylic acids optionally contains further hetero atoms in its
skeletign; 15the radicals X1 independently of one another are C1-C20alkyl
;T oNsubfstituted or substituted by one or more hydrd¥), amino and/or nitro
groups; CZ- §Oalkenyl unsubstituted or substituted by one or more
hydroxy, amino and/or nitro groups; C2-C20alkyl interrupted by oxygen or
sulfur; 20C C12 cIoaIkyI unasubstituted or substituted by one or more
CI 20a (C3 loalky])-C1-C10alkyl unsubstituted or substituted
by ne o m re ¢1 20 Ikyl;_bis[C3-C12cycloalk H:?:l ClO0alkyl
Ziun ubstlﬂjjd &7 substitlied one or more C1-C20alkyl; a bicyclic or
tricyclic hydr6carbon radical With 5 to 20 carbon atoms unsubstituted or
whersirbstituted by one or more C1-C20alkyl; 25phenyl unsubstituted or

a Stitute folpReIgy! g radicals selected from CI-C20alkyl,
xan C20alﬁ1%\§_I Cl-C20a ylamlno di(CI-C20alkyl)amino, amino, hydroxy

z a"érﬁi Hidep Iy@i@Q@IRW%@G@WJ@PW%%&RLMWBW dfisAdhat the
sum gicalg selecirthteyer GanC2@alkyl, C3- ClZCycloalkyl phenyl,

Cl C20alkox ino 0 nitr then ubstltu
Xs s g T ey SRR 80 R Bt Hi eallie
unsauﬁstﬂgfsahptmﬂl@p@ub@ltttgwblctgp@d@wnmte Zﬁ@mawnswo

a restRRAPRGY REEMEFR2OMMIOREPES x earBSRN B RSIBUiRded or unsaturated
substituted by one or more C1-C20alkyl; naphthyl -01-C20alkyl

a"CY%Jst‘aﬁ%‘ﬁ%RQaYBF &aisshayiea BW&%CBF%B%@S@EOaIkyI naphthoxymethyl
a resithsNghtituisdoomsdlistiéliteit ddiooé ocartaney G r@RBadk yin biphenigeollcarboxylic
acid HQ\%@Q"@%WMBW atoms; any of said polycarboxylic acids optionally contains further

hetero atoms in its skeleton;

the radicals X; independently of one another are

C1-Cyoalkyl unsubstituted or substituted by one or more hydroxy, amino and/or nitro groups;
C,-Cyoalkenyl unsubstituted or substituted by one or more hydroxy, amino and/or nitro
groups;

C,-Cyalkyl interrupted by oxygen or sulfur;

Cs-Chocycloalkyl unsubstituted or substituted by one or more C4-Cyalkyl;
(Cs-Cqocycloalkyl)-C4-Chpalkyl 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 C;-Cyalkyl;

phenyl unsubstituted or substituted by one or more radicals selected from C4-Cyalkyl,
C4-Cyalkoxy, Ci-Cyealkylamino, di(C4-Cyalkyl)amino, amino, hydroxy and nitro;
phenyl-C;-Cyalkyl unsubstituted or substituted by one or more radicals selected from
C4-Cyalkyl, Cs-Cyocycloalkyl, phenyl, C4-Cyealkoxy, amino, hydroxy and nitro;
phenylethenyl unsubstituted or substituted by one or more C4-Cyalkyl;

biphenyl-(C4-C1palkyl) unsubstituted or substituted by one or more C4-Cyoalkyl;



10

15

20

25

30

5a 5- to 6-membered heterocyclic radical unsubstituted or substituted by
one or more C1-C2oalkyl; a C1-C20hydrocarbon radical containing one or
WorRERE/HlBgen or pseudo-halogen; tri(Cl-C10alkyl)silyl; or ~ PCT/EP2007/052584

tri(CI-Cloalkyl)silyl(Cl-Cmalkyl); 10Yo is a residue which is formed by

elimination of y amino groups of a satdrated 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
naphpolyansines tiatéd p 6subeiwarbon atewrsere Gi-fesiling; which is formed by

naphBlNREOR RV ASIPQiARHRS of ¥iRiedByicmobrERea¥inglpb to 25

carbon atoms; any of said polyamines optionally contains further hetero
naphiigETE %&%ﬂ@ﬁﬂﬁ‘:‘tﬁ%%%igaig%eﬁ iRYEPERASIRIT SfSre®iother have

biphenyeaf i defigltianthigl; X1; Z0 is a residue which is formed by elimination

a 5- t%f@#ﬁ&ﬁ%r%%@érﬁ%ﬁé Paacﬁ'BQh?(é(h&GB&Hﬁt% A #%%%ﬁiﬂf%%%ﬁ%ﬁ@?g

aliphatic amino carboxylic acid having 2 to 25 ca atoms; 20a residue
Cr-Colteth is formed by elimination of z' amino groups and z" carboxyl groups

a C- O s paiskaipshotuianbsiated jieyelier anirmerigsxylioaniddpipgen;to

tri(C.2 caaﬂ;bgglllalt_orps or a residue which is formed by elimination of z' amino
1gré‘hpsy n 2'°carboxyl groups of an aromatic amino carboxylic acid

tri(CHenirllgyh sty R6 c@rtsdyBtoms; any of said amino carboxylic acids optionally

Yo is %qfé@iﬂu%Wﬁbﬁﬁé’ﬂ%@cﬁ@@ﬁﬂﬁh%&k@@%ﬂiiﬁ@@%ﬁﬁ@o\*@&%ﬁa@d%d Z2
mdegggﬁg&%}cof ne another have ane of the definitions given for X1. The

unsajiyat REBTHIRLAAGY 389 6P GEPIPLEBRN and can be
a resfuhepavtgdhiis doaregybiodtintnationethyp ds)ifor geoapspie asadestethed unsaturated

alicy W 4ARAE. R0 ANE WSS APHATRHEB8,30 The relative change of the

Modulus value according to EN ISO 527 is calculated as follows: . _
a resjglpe st sFRsEUNSIMinabief Rist&mine PLoYBd FhangtRmgdc polyamine having
6 to Zorfisanaesns; any of said polyamines optionally contains further hetero atoms in its

skeleton;

the radicals Y, independently of one another have one of the definitions of Xj;

Z, is a residue which is formed by elimination of z” amino groups and z” carboxyl groups of
an unsaturated or saturated aliphatic amino carboxylic acid having 2 to 25 carbon atoms,

a residue which is formed by elimination of z’ amino groups and z” carboxyl groups of a
saturated or unsaturated alicyclic amino carboxylic acid having 7 to 25 carbon atoms or

a residue which is formed by elimination of z’ amino groups and z” carboxyl groups of an
aromatic amino carboxylic acid having 7 to 25 carbon atoms; any of said amino carboxylic
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 X;.

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. = (Modulusg, / Moduluses - 1 ) x 100 % ; with the significances:
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WO 2007/068766PCTIEP2007/052584 - 6 - Moduluset : relative
improvement (enhancement) of the Modulus as percentage; Modulus:0m:
W88 N8 66 the inventive film measured according to EN I1SO BOWEP2007/052584
Modulusref.: Modulus value of the reference film without the nucleating
agent(s) of the 5formula (IA), (IS) or {I€).  The reference film referred to
herein has the same structure and composition as the film according to
the present invention but does not contain any nucleating agent of the
formula 10(1A), (I1S) or (IC). The total thickness of the film is preferably 10
ModdRiZ2S P&bt%ﬁﬁ%’:‘é)«’x@rﬁéﬁ @M&m&%@%&%mﬂ §£epél%¥rﬁage

mono-layer structure or three coextrud layers. The melt flow rate

ModylugeraMg Bt oo a8y SR REEER MY B‘é‘?ﬁﬁjﬂ%géﬁ{\lirllstﬁé%?yer L is
Mod mesfara'mbdﬂlastoaﬂiudgjmm a2 BE(Ceatilch 2vitbokd) RO Indeatingenjeat(eh wfthe

the nu%q. rmula (1A), (I1S) or (IC) in the polymer being
present in the layer L |s preferably to 0, in particular to
mﬁfwf f? bly 0.005 to 0.5 % lar 0.01t0 0.2

%, relative to the weight of the polymer. 25The clarified film of the present
invention is in particular an extruded blown film manufactured on an air

The re?grgr%jcbl V[\r/1r\]/él m “q g(rjell% ast gsnucle tedtBrOIy ré)gxhqngs orﬁmnﬂ%ahm
Snen i elng bound to any theory nor mltlng 8 $¢0

accorﬁ@@uvr@mnrﬁ&mﬁmveim@b@héd@earmat tvateicapyionalatimagent of the formula
(IA), g@c&s(mlllty 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
30melt and before onset of solidification, respectively between film die exit
and frostline. The technique of producing blown films is well known in the

The Rk ARRHIR MmaibdercpRed fof PRIMBIBYIE DR, ReUHRLIBAYS A Riqun

film lines can be used to prepare the films according to the present
invention. It is preferred, however, to produce blown films of high WO

The AR08 93¢ oA Ty TAMR2Q0AIRP 2584turé onthaditycdadendighdisaighput
conditions using equipment, which permits air cooling of the film on both
sides, i.e. outside and inside the blown film bubble. Such cooling

The reelhfiRyueeh agedEsreADMidr 23dustriae seliaerdeinsr Rirseatéhihe layer L is
prefeY86I50 3nd si@ynawadagswidaly offeneg by most equipment

manufacturers. 5
The concentration of the nucleating agent of the formula (1A), (IB) or (IC) in the polymer
being present in the layer L is preferably 0.005 to 0.5 %, in particular 0.01 to 0.2 %, relative
to the weight of the polymer.

The clarified film of the present invention is in particular an extruded blown film manufactured
on an air cooled blown film line, and based on nucleated 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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The film blowing process involves continuous extrusion of a polymer
through a circular die in order to form a continuous cylinder of the highly
WQixHG(968360ymer melt. Air is introduced through the center of H{eTdiB2)7/052584

expand the diameter of the cylinder about 1.5 to 6 fold, simultaneously

stretching the melt into longitudinal diréction. By adjusting expansion and

10stretching of the film "bubble”, the eventual size and thickness of the

film can be controlled. Subsequently, the tubular film is pulled-off,
qualioliageehigintnodiegb poptiordiligreutsing arfaioetrelatsl dnpkfimiiaivooeling of the
film SR ARKRAP SPQRIRIJNSHE HSR IHEMRSKOTIVREBRNBRS Sf SHEBRMRY 858 Tques

within the skill in the art, the contents of which is incorporated herewith by

have bechine SOBMps{AALEITA HBERARLAVRT (1S RS WG ass As52I0 A @ywRrAYs Widely
offeréwbgmadbeedifiipnentaeizetweetordihigh (referred to as "long stalk” therein)
and low stalk film blowing is discussed at column 1); US-A-5,284,613; W.

D. Harris, et al in "Effects of Bubble Cooling on Performance and o
The By BleMIB BFFRARINMINEE FOHNRLH R PR E A PR MRTdftgiR.a circular die in

ordeGoadiNgS cotfeienseyBaek: LIH: ﬁ@ﬁ@ﬁv%&@&lﬂolﬁﬂérmfe\lﬁs fhtroduced

B R P S ARl R o o

SImUQmmwoiy atﬁeémhtq@eth@he@ltbrtiwl@mmuﬁin@l Ageezlﬁf@ao@mgﬁmemgﬁlon and

stretéﬁﬁf‘é?ﬂﬂf@ﬁﬁ“@%ﬁ@ Pﬂ%@@@ﬂu@ﬁﬂ'%@%ﬁﬂr@éﬁ?@ﬁﬁé’ﬁ%@ é?ﬁ be controlled
polye ene Se are € In appropriate manner 1o tne

S R R e AR R A A R S

treatauivmmlﬁnaltymmgilsrﬁﬁeakéamdwmgébasé;amcajlfwnlbleeoauseaﬂmanf such a

procé@&%ﬁ%ﬁﬁé@@ ||HH'M%H%@%8FP@§§BWW?A'mEérB&%{@J%&'g\ﬁﬁ‘Erﬁy reference,
from that of po ﬂ\gthy ene, but these s ﬁht modifications are within the

for ingiaRf-eRydasetRe Bt LRiMed 192 ar U Séva 37V drAtiuhersr s dlifigrence between
high (e@hn@wgydsawbeﬁmmpmme)md Ibwtktelmamﬁaﬁwwgrs okblasedfdorolumn 1);

us-ABSIEPTerialy avalale eURTE AJLRIGNSIR MAEating. ong

parameters often pro LJce a more s eS|re output rates.

Propﬁﬁ@r‘éfﬁm@/‘%elwﬂﬁr@kﬁ Besdn, E&Wﬁc@ﬁﬂﬁtﬁ@ﬁoﬁe@@ﬁtlﬂ%&ﬂ@fﬁrence
Boowg@pmgeﬂwb@W%mmmselbfilnhﬁgéﬂmwvew g@&)p@b@t%(ﬁmz. The
) atl staboutz /hour rcm dle h (1? gi (f*lie dint
e”“cﬁt RHSRES SP%”S FaBﬁ? P%% %b‘% Héa Hé‘?r ormed into a
film mms&a@ﬁmodmommaesm 8 - cm of die diameter (0.44 g/s per

cm of die circumference), most preferably at least about 8 kg/hour per cm
of die diameter (0.71 g/s per cm of die_circumference). The formation of

As alieRdy RS *b?&v/\m‘?ﬁHEfF‘sr?{?‘r‘&ﬁlﬁ iR EENgPRS 'SR IER IIEIRE pRsEsses used
for p&iretbyitian, Butitiesa llustepiieabidhe @ppioptizde miamantb Steetigh"Stisthéme

prop Qn'glll%é d: Pﬂb% qﬁ 'SE'CH}dI ﬁq’%ge{rgé%?\q/\%ﬁf ;olln? is often

oextrus ymer ngineering and Science ruary,
adVam?Q%U%Ydﬁgé@egrhﬂﬂéﬁ?sth%”é[%@ﬁ@ﬁ‘? (550,88 ¥RRPRY SRS RIEAN

crystSIRRdRISaate mEesst fi&ﬂ@fﬁ@bf@@l@ﬁathﬂ@ﬁé%@ﬂﬁe%@@%m%d|f|cat|ons are

|
withit P RRS TS ag e wae SdiaanS an (K280, P2

ons o?coollng technology
have been implemented by the manufacturers of blown film lines in commercially available
equipment. Adjustments to the cooling parameters often 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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10 The term "coextrusion” refers to the process of extruding two or more
materials through a single die with two or more orifices arranged such that
Wkt tates merge together into a laminar structure, prefeRByRFaAg7e52584
chilling or quenching. Coextrusion systems for making multilayer films
employ at least two extruders feeding@&-common die assembly. The
number 150f extruders is dependent upon the number of different
materials comprising the coextruded film. For each different material, a
cm otiiffe daneser|berigademagdcisisiragede rehos) anfivel-agtarabhyatd gasteabout 8
kg/hdtR R4 SXHdaEsRINQEIN |§E5p@}aéﬁp§f uredifiwRRIgre of the layers
are made of the same material. 20Coextrusion dies are used to form
coextruded blown films. They have multiple mandrels that feed the
The diffexton nfelbsttaaing bivthe fiinslitakrdievtin WWinart éeelcipdpibsbdreo the present
- I - f d the r ' -
e S v sy yer Film
Coextresiend inJoRtRARcS Y T BIANEURitD GRRICAIBIOhab s PRORISIRE RS Bh AT e
Sciefiks, Fetarackamiay voraidnesy svihiedharskilldniteras isiebngtheales in the
BIowﬁqﬂtrIR gg)\(tlrcuesipH%?gc%nﬁasm,d{ Sbﬁﬁo(ﬂs(mgr%kﬁé PI%% gﬁg &b %Egt%”‘% tg]%rence,
containers made from this’combination of materials provide excellen
TAPRLiftreess Adptits &ed (1886 repastembé lahd! furthermore, provide an
excellent barrier to grease and oil and light hydrocarbons such as
] turrﬁe,ntine and the like. 30 Coextruded blown films of the Present_invention
The oIl HRPBEUI0 A" BISER QNG BIRSSHAER SISHE R WA RE R MRS a o 2
singleda stitrigth @lynioréeoniiate dreingedesistivht {ewitnpeigstmdareogsibdr into a
Sy 86130 PRKESINY 1ALt R 2002/ ORREOBBCIIERADALIAASRS ing

- In multilayer films each layer advantageously imparts for example a
multigyefr Bne RPRI¥ A IRASH B R ARITEIRASIIRG el iR diRiARGEIPlY- The number
of exghesncal depisiasceuharties ayeber efglifferamtaradsraxy gemprlngiitiycoextruded
, hrink, durability, hand and feel, noise or naise reduyction, texture, L
i, B e B L PRI, s 2 e
layermustraeifsefithiy slaxierd eifcadpeedic sy sevdied 6 bt evertiegeiied layers

are naHB oS e AsHanERidayrrs can be directly adhered, or alternatively have an
adhesive, tie or other layer between them, particularly for the purpose of

improving adhesion there between. Numerous adhesives are known in the
Coexinysmithdiaglhmotgediefet foraxsagedbtyexfioted neyltiryemuliiitsandrels that

feed BREBIAREHIGIER RFESAALIWRIRINAP HBFAIRRSH RL4BBIRRSERE KWBIRYER to stack

where stiffness, toughness, optics, and/or heat seal performance are = ,
melt |3ySE7 LR MR RRE Rt RTERIPRY SR/ SHIFRLSS Epiiadim die.

based polymer in one layer and an ethylene polymer in at least one other
CoeJﬁMS@'dT@%tHW& the present invention can be formed into pouches, bags,
containers and the like using packaging machinery within the skill in the art such as heat
sealing devices using mandrels and the like. Pouches, bags and other containers made from
this combination of materials provide 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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15polymer layer will improve the overall toughness of the film structure.
The high crystalline propylene-based polymer will improve the overall
WQAHHAYSMAd strength, maintain good optical clarity and may &6HER3@0Z052584

clarified copolymer or a homopolymer of the invention as described

above. 20Conventional clarifiers knowh-in the art have limited thermal

stability and have to be use at relatively high loadings of 1000- 3000 ppm

to be effective. But in particular, their limited compatibility with most
In mytilgtefims agitdsyespecaliyorithshoiyprotsylenexaraples desime Julmiigyistic
such 3 wgamgrhsm%g'ﬂsétlgééygaﬁ@sigwk?eﬁamgn%@éﬁ@%m@ﬂ%vérel(%?dyo water

during film blowing are so severe that the industrial use of convention
OF OXYE e FIASH A MobTER Ky EeobrIFE AT TRE 1P PR EoHEIRRure:
embaegsiting dupgiive  cserpkmiatiompandeddiiivgitsifness|derdtiachitee Qartsamds of the

f ! ' the final. fil ifiers, conventional

Iayer%éi%%@lgﬂ%ﬂ&%?g%egﬁ%ﬁﬁlé%%tsrigr?geé!? %’vsé%?ﬁ%heither melt nor

solubilize in the host polymers during processing. Although they might
Adjatem@agehergiipiabirfesisonciaa eshaniealdyoreeias dMeysRauUse or other layer

deterioration of the optical properties (e.q. Haze qr Clarity) of the final fijm
pet g e B G R CL L L o) HR AR, NCmerous
adhegissilsite/ knpvinsinged@rtraitheagbfactrefefrerb far filsage Wopextruded multilayer
films 4e04/908 16 R o HEEAGNVERARSP84 - 10 - One essential aspect of the

present invention is, therefore, a novel technical route towards clarified

films containing polypropylene as principal component of the film
In onstaspereoflihe preskdtingeaenishsetestidddse noiayhmelss (I8Dti¢sBamd/ i eat seal
perfofAURRESR IRIYAR AR PESIRIR A TR RIS GIR: !'EFﬁpiB% %ﬂﬁ&ﬁ_?&?%}dmﬁé‘%pylene

films, which can be manufactured on conventional 5blown film lines
basedhahyterl Witsile¥6bAAY TEHAYISRy PRANThET dasstrRemlisttiayer. The ethylene
polyriireayiEnwaiD MmpFSes tAcpsoeesisibaghipsyeftine stifkeast(@y Tohairpterizeslline

their moduli) of such blown films without impairing their elasticity (e.q.

prop R S s MRS A AR e ChRh L TR Gooc
optical\aiaitiy @Rl 18Y &PTOfIsM sfeleiifiiedespelimenetisshomeaatiseer of the invention as
deschedgpsepylene into highly transparent films with excellent mechanical

properties at very good processibility. Even films made exclusively from

clarified polypropylene can be easily blown under industrial conditions at
Converdinoahidalifigyaikicawodn thshaotitdh e livuted tirermiatistabilisuahdrhere taperuse at

relatiQSIPSRYIRARRRRIBY 0 HbSalRvK i tepesararfecysling ARIHAY, their limited

production or subsequent processing without any 15down?rading as to
comiA RPN A BRIy MR G MRy ReR R PR BYAN R ERYEREI SRS Severe
volatsityuctuttresHiige. spedtfic dmpantriesEitems)gadidmibiased prodidieeateady during
film d?&bfﬁ&%?e so severe that the industrial use of conventional clarifiers can not really be
practiced in the art, especially considering working hygiene, sublimation and deposits on

colder machine parts, and affected aesthetics of the final film.

In contrast to clarifiers, conventional nucleating agents are salt-like substances, which do
neither melt nor solubilize in the host polymers during processing. Although they might have
beneficial 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.
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In one further aspect of the invention, a three layer film structure is used
with a high crystalline propylene-based polymer of the invention used for
WerREWdKSTager. This core layer 20is sandwiched between two REAYIEAE07/052584

polymer skin layers. These skin layers may be comprised of substantially

linear polyethylene, homogeneously-Bfanched linear polyethylene, LDPE,

LLDPE (including ethylene copolymers and terpolymers with one or more

alpha-olefins), HDPE, or metallocene polyethylene (m-PE produced with a
One singletisitespatdlgbthanccaeyt bigediothis dbére®reilmseyet tedimica ndide towards

clarifIEHifRL W&Hﬂ!@f%ﬁﬂﬂp@?éﬁéﬂs%ﬁ@’ﬁ%@ HQﬁPBVlﬁQ%lﬁﬁs‘(ﬂ@&M@Wﬁe

or as skin layer of the coextruded films. As well known and practiced in

nucleing 9B SRISHGIS ItH AftHE (Kol R e MR P app R b iadrderm as
excebpaaifaieaptnigspttsbierfimsiandithe atiiclesamaderthertzatu Feat @xaonpkstional

blowﬁQ%tﬁH9$%5%Y£t Qhifn\ 9'2'05’ ¥§rﬁé§ﬁn%1 Saran’), polyamide (e.g. Nylon

or polyester (e.g. Myl arTM e frequeritly used to reduce the gas
permeability for oxygen, carbondioxide or ethyleneoxide; coextruded

A furlaeembamwﬁm hwnweaﬂdmaﬂﬁbfm&%(@r@s&b%%pwvaﬂﬁ duBrl?e%s e g.

L[ E, HD rp Eﬂ E) un ure reS|stan or tou
charac er en’ mﬁ .Of suc Palrlrrg e|r ela e Q.
crea e a s ouc |ng or mod ea sea ng 0 ng proper |e

charwglzeebwmwaﬁ@mtepaoorﬁelsagearmeeethermﬁeﬁw Irawﬁe)e@ikbes to

transf&t m&m%%eaemmem.ﬁ@wp%%wﬁyﬁ@ Jﬁ§$| Hﬂ%‘réﬁ@afﬂkﬁt films with
exce@ %F3|t|on Thelrs§e0|f|c functionalities, such.as rementioned

PSRRI RLCREVEHLETK 9T E‘?ﬁﬁ?ﬁ; W()feéﬁﬂ?'ﬂf nﬁ%m%ﬁﬁhexcluswely from
clarifipb peltigsriianatvein ededdilabkihickneds: BAusttilitookedbibdiferenbnomical

signifta IR, THORORRPEB I S B R ARG EH e DL UAYEL HBFBR GG fiims

direct coextrusion or by using adhesives to further "cement"” the individual
allow Ayl re-UPRETHGENHHRY MRS THBIRERALICGR reterasichiRIRCRTHBAMEIaN any

dowrafihgiatyas. thtiasl ditiasnizo qbelur;u@eay@rmﬂﬁeﬂterrmwaethmmw reamiieiyered
dditi caII used with .10 Ie e-base
strucfiEEHE AR BEE b R PRI 07ES RMETRMRERS  ion

Films made of compositions accordlng to the inventlon advantageously
In oneavMRHHeABE&BMNBE I RiFRIBELH Qﬁ}@é‘igi?eﬁﬂhﬁigf@lét[ﬁef esiganeathldHigh

taéﬁ:cordanc WItB the disclosure ?@ ove, tt{le‘i)resau ry]/entlon relateﬁho the laver
oy SRR Y F R PR L R BPh RILE RV EIRA SIS SiF SR kI OWR FR 'ave
is sanghitthes] deiwssseofelty teneQ®lirisy sw@idayereldinaseciie teyairaeighbeof
comHBE QIE%%%QWHQQW%{H&%‘H@OWQ%&g@%&ﬁéﬁéﬂjﬁ%gfrpolyethylene

cooled blown film wherein layer L contains a polypropylene homopolymer,
LDF’l?ahbB%%%Mwereﬁmﬂaﬁﬁa%@e@ﬁaHt@apebga?y?nwh%?oekmm alpha-
olefir)pdyREropmaet bockoé polyptiopytenenviAth @ndtived syititbetiogielyitearatalyst) and

any blends thereof.

Films according to the present invention contain at least one layer of polypropylene as inner
layer or as skin layer of the coextruded films. As well known and practiced in the art,
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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25E-3) An extruded air cooled blown film wherein layer L contains a
propylene copolymer with ethylene at an ethylene content of 0.5 to 15 /c.
WRyWEIgHtotelative to the total weight of the propylene copolyRfeF/BPAPAFH2584
extruded air cooled blown film wherein the polypropylene homopolymer or
30copolymer has a melt flow rate of-0!3 to 5 dg/min at 230C and 2.16 kg
according to ASTM D1238. WO 2007/068766PCTIEP2007/052584 - 12 -
metallocene polyethylene (m-PE produced with a single-site catalyst),
adjacent to the layer of polypropylene. E-6) An extruded air cooled blown

ThesH R RHRPSHAGRE BLPEXEHAFHIRNE RN REHDIRIg S8R LAY EaE the total

. two layers Si and S2 are the outer layers, said skin layers Si and S2 ,
film GompRAfIRN G 5EPos BF IHREIRRR IR Ot RighSRIRER) PUIgBas Raker properties,
have(lyPiE&lyLth&P EighibRE o fomizkatioabfilen podyettige trea (it & Eiptiotues thivithess.

A miEiRg!Gr A P}Mﬂ)f&fnﬁﬁ‘g FBRFIHLRS éQr‘?rt?eOI:o?r%iZg: ey Hﬂlﬁx‘ﬂa%r films by
~cooled blown film consisting of one or more layers of polypropylene

eithen gifash BRANEI P B BYHIEISRINBFISRI Al YRSt SevpdtitHBastdiMreriHavis The
inveriiesfilmsOhviieBrableastrigiayareonsists b wardig@ aodgpropylene.

E-8) An extruded air cooled blown film containing one or two layers of
polypropylene 15homopolymer or copolymer as skin layers on one or both

In addiiien kidee ofcleatinieldréicforddityotesoibas ealliiceddijves ypivalyvegd with

prop%@%@é‘ﬁalﬁ%fyﬁ%?ﬁﬁ_)p_(f)&Eﬁ@ﬂ:&%@d)m)(ﬁ’é%i?&?staI%@W’bﬁéﬁé@%@tﬂrpolymers
cooled blown film caonsisting of two or three coextruded layers, the layer L
of th?é%ﬁ%”ﬂ&@eﬁ&’yérr%‘é?&f&%% RRRYRACEIANY é‘h”é‘?é”t#‘é‘ﬁ?ﬂe‘?‘%a%?ﬁeougy have
greatghgitineshestedigtf 20tHeglayentiicknessesstan¢8i + 52) is from 2011 to
1/2.5, preferably from 10/1 to 111, in particular from 6/1 to 2.5/1. E-10) An
extruded air cooled blown film wherein one or more layers contain
ethylene vinyl alcohol copolymer (EVOH), ethylene vinyl acetate
In aceopiytaeri(\e)distileitanbydsidae present invention relates to the following

preferred embodiments:

E-1) An extruded air cooled blown film which is composed of 20 to 100 % by weight, relative

to its total weight, of a polypropylene homopolymer or copolymer.

E-2) An extruded air cooled blown film wherein layer L contains a polypropylene
homopolymer, random copolymer, alternating or segmented copolymer, a block copolymer or

a blend of polypropylene with another synthetic polymer.

E-3) An extruded air cooled blown film wherein layer L contains a propylene copolymer 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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25grafted polypropylene or polyethylene, copolymers of acrylic-acid esters
with propylene or ethylene, acrylic acid copolymers with propylene or
WQRANTEKE¢olyvinylidene chloride (PVDC), polyamide or polye¢dy/EP2007/§52584
An extruded air cooled blown film consisting of one core layer of clarified
30polypropylene homopolymer or cop@ymer and less than 50% of one or
more layers containing EVOH, EVA, maleic anhydride grafted
polypropylene or polyethylene, copolymers of acrylic-acid esters with
metafieopyiepel yatiatieyie te-REmtiedactt vd ol sirerie wiltth ¢ty nedimcettiyiethe, layer of
ponpP en@olyamide or polyester, relative to the total weight of the film. WO
07/068766PCTIEP2007/052584 - 13 - E-12) An extruded air cooled
blown film which contains additionally one or more adhesive layers
E-6) sarshinatetidietaded blwviufihecdagstin ganp deagr tideddtakfdntiatiagture is the

innertSiHh d&“ﬁ%' "ﬁé@%‘ Va8 h%rb tﬁ‘l‘éygﬁl NQh PRI ﬁ”a@'{% S4S3PID contain

coextru yerf ms accor |ng to nvention. 5 E

at legstipide PP ¥odrapBIBWNNIRBRAARS Y REOGINKEaedbdiy lé@%’é?or

metaea&ar@sdmr@aéaasmr?@bﬂc@%ecamwsaasr@@@%n@e;ﬁimw)tbeuhmmxtures
n;r|cleat|ng agent(s) of the formula (1A), (IB) or (IC). Said film Modulus is in

partlcular enhanced by 10 to 200 % or 15 to 80 %, relative to the
reference film. The enhancement may be in longitudinal and/or

E-7) J\Qt@ﬂ@u%@alrdj@r&paoﬁq khhAprRdivged aﬁ%%%ﬂéx%%fﬂrrpb@mwene
Modulus according to EN 1SO 527 enhang d in Io%%nudmal direction b

homeRalimeY 85 GaPal: r8?é?8H§@9uﬁﬁ'ﬁﬁﬁ%c§8t a Ui R OO R ™ Yofwnicn
leastfonm#@getl )N ¢Sy off dafiad golypbppeastruded air cooled blown film

having a Modulus according to EN ISO 527 enhanced in transversal

direction by at least 10 % versus a reference film without a nucleatin
E-8) éﬁé?i‘ttré'f’ﬁii%ﬁﬂ?ﬂﬁad(%‘,’vﬂ@%P?@!W%PAW@)&%@@H?PB’B&P@M ene
hom@cwmé&mrimap’uﬂgrﬂeHazew:alusze«A&SWhB&Qﬁﬁh trasicsidd3yoatedisn 1 0e%orming
one GribiSat A2 g Jei2iNG 10 Auclaenre UL MAILINS Buealing AOsRlis)e.

fthe%or ‘?a (){g\) (? ﬁ Naze value is in par icutar reduced
10 to 90 % or 15 to 70 % relatlve to the reference film. 25The

E-9) ﬁfﬂé@(ﬁﬂﬁﬁiﬁé‘i@@dﬁl@%i%@ﬁ&mﬁ%@ﬁéfﬁd@@% eRlgiiiedagriRikMWSyers, the layer
Haz H

, h the nif
Lis e Ste el .W?p% e S RO S B e Al s SRR e ratio o

the Ip@rcéntstgsseaizeth,":Haze value of the inventive film measured according
L/ (39 A8IMRHISB/1 to 1/2.5, preferably from 10/1 to 1/1, in particular from 6/1 to 2.5/1.

E-10) An extruded air cooled blown film wherein one or more layers contain ethylene vinyl
alcohol copolymer (EVOH), ethylene vinyl acetate copolymer (EVA), maleic anhydride
grafted polypropylene or polyethylene, copolymers of acrylic-acid esters with propylene or
ethylene, acrylic acid copolymers with propylene or ethylene, 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.



10

15

20

25

30

30Haze:Haze value of the reference film without the nucleating agent(s) of
the formula (1A), (IS) or (IC). WO 2007/068766PCTIEP2007/052584 - 14 -
WO MUMAKI%9), (IB) or (IC). Said Clarity value is in particular enR4T¢ERRA7/052584

0.5t0 50 % or 1.5 to 25 /0, relative to the reference film. The

aforementioned relative change of thé Etarity is calculated as follows:

5Clarityeit = (Claritynt | Clarity. 1) x 100 % ; wherein the significances are:

Clarity,",": relative improvement (enhancement) of Clarity expressed as
E-12parcexiraged Glaceglethbiowrifinvalbglotanéaing @dthito fitty roeasuredre adhesive

layer8SEREHRth i DIMLR he AtifaEDaR cc%%ﬂ@(n iefdifrredrrenne. kbl

without the inventive nucleatlng agent. 10 E-18) An extruded air cooled
adhegiyH Pt Y @%%’Eea\}%@%886%%%8%3&%%%0@%6%% ylufpyer

films leesiriD§da ehetinedatiarreference film without a nucleating agent of the
formula (1A), (1B) or (IC), and a Clarity value according to ASTM
D-1746 enhanced by at least 0.5% relative to a reference 15film without a

E-13h0p1extiHgesqintenaseoterndiannayings Modelys eceaing ixkNde® 77
enhaﬁ@@&ﬁﬂytdowasmlm whighoadeitiopalheRestainslin Vo0t MeFRIGRYRISEAgent(s) of

Ieas legte roup consisting o 0
the o S Bee B b s atar e bio'g oo % o
15 tobiﬂv%lgﬁtaﬂmet@dhQ(D%fmﬁp%f'éﬁtérrb%fmﬂygﬁﬂﬁﬂhW@M}PQGM@,”GH@@W@|@ﬂ1d/Or
transiaiiyaneipsstnalpha-tocopherol; 2) antioxidants, preferably 0.01 to 0.5 A)

by weight, like for example primary phenolic and lactone-based

antioxidants or secondary antioxidants containing phosphorous or sulfur;
E-14BMantistadiedaajents)qut éfevabiind Hauing.8 Robyivesighortie forENaSip 27

enhaﬁHé'S‘%? ISF&’}H&@&' dretlidiyjaled anides Qeathoxyigied RIHeS, RHUAS

sultanate-, phosphate- or phosphonate 25esters with long-chain alcohols,
nuc'e@ﬁ'a&ww@heﬁarmamﬂ Riutreompounds; 4) slip- and
anti-blocking agents, preferably 0.2 to 1 % by weight, like for example

E-15 %WB%HG&’ SR der& %@W?l%‘cﬁﬁy@eﬂkﬁ{ﬁﬂ% DI gﬁ PRS0 527

ong-chain atty aclds, Inorganic oxi sucn as SI ICa, Zz€

enhagRan i fieRsersahdireopR BY-# (RARY AR rMeT SYFATRIBIP TS firsnipyt a
nucledgighiglike dpexarRia srmRmiggibased

E-16) An extruded air cooled blown film having a Haze value (ASTM D-1003) reduced by at
least 10 % or at least 15%, relative to a reference film without the nucleating agent(s) of the
formula (lIA), (IB) or (IC). Said Haze value is in particular reduced by 10 to 90 % or 15 to 70

%, relative to the reference film.

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

Haze.q. = (Hazeqn / 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;

Haze.s: Haze value of the reference film without the nucleating agent(s) of the formula
(1A), (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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300n ethoxylated long-chain aliphatic or aromatic alcohols, esters of
saturated or unsaturated long-chain fatty acids with glycerol, polyglycerol
WQREEAEAM® and 6) light stabilizers, preferably 0.1 to 2 % by WEHEEME/052584

for example sterically hindered amines or UV absorbers or any
combination thereof. WO 2007/068786PCTIEP2007/052584 - 15 - ("% by
weight" means " relative to the weight of the polymer forming the
individual layer".) E-20) An extruded air cooled blown film wherein the

formidey @A), HBditoNENy St Blari el wr imoreattiti kg glomeredtby A.mioré0 % or 1.5 to

25 o detailcd deartiptioneidyither additives which may be present in the
polymers forming the individual layer(s) is listed below. These additives

may be present in the polymer in an amount of 0.001 to 10% by weight,
The a&ieéimenthdirmimﬁghbaﬁﬂmgpmi@/m\ecmari&mircxldallatedla]s fAllkyated

O At e Shenol e B o By TERGso "™

2,6-di- tert butyl -4-n- butylphenol, 2,6-di-tert-bu- 15 ty1-4-isobutylphenol,
Clari#f; di%@ﬂﬁ@“ﬁ&o@dﬁﬁﬁ\(@hﬁm@ement) of Clarity expressed as percentage;

ohe -4 6- d| et phe
ot AL ol RN, R e RS RG g ASTM D-1746;
Clarity;g-di @m%wbaqﬁmmﬁ@@wfwﬁ@wmonbﬁrﬂyh@wb@wnmwr@ lhgeat. or
branched in the side chains, for example, 2,6-di-nony1-4-methylphenol,

e8GR 126- DR R AECL21 9 ) PR e A AiRg e T D-1003

reduseddip vt fekst-10L % )plhéve kandaisrdoce Sitneré 0ok hRleating agent of the formula

(IA) gﬁ;yé,t,h Rimet hylphenols. for example
dioctyithiomethy1-6-tert- butglphenol

a Clazltgi Y%&)ﬂﬂﬁ%ﬁﬁ’l‘@ﬂw Pé;'ll}ll\éllﬂﬁ f8sphanced by at least 0.5 % relative to a reference

film védthedicehlidiemeihyik-etiydpoenala 218y ditBpole@githiomethy1-4- non
ylphenol. 25 1.3. Hydroquinones and alkylated hydroquinones, for

example 2,6-di-tert-buty1-4-methoxyphenol, 2,5-di-tert-butylhydroquinone,
E-19pAn @uisledrijispaleg ieudin sddishadgiionaly seriasxg e more layers at
leastRedidaiiv Wyikutdopsin eRegrbm Holasis iy 4- hydroxyanisole,
B L T
exangﬂ@?ﬂ)@smm@{ymlﬁmﬂo@msgsswlﬁlts of fatty acids, or alpha-tocopherol;
2) antioxidants, preferably 0.01 to 0.5 % by weight, like for example primary phenolic and
lactone-based antioxidants or secondary antioxidants containing phosphorous or sulfur;
3) antistatic agents, preferably 0.1 to 1.5 % by weight, like for example amides of fatty acids,
ethoxylated amides or ethoxylated amines, sulfate-, 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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1.5. Hydroxylated thiodiphenyl ethers, for example
2,2'hiobis(6-tert-buty1-4-methylphenol), 2,21-thiobis(4-octylphenol),
WQ2906Bie(6-tert-buty1-3-methylphenol), 4,4'-thiobis(64ert-b RET/BP2007/052584
methylphenol), 4,4'-thiobis(3,6-di-sec-amylphenol),
4,4'-bis(2,6-dimethy1-4-hydroxypheny'®)- disulfide. 5 1.6.
Alkylidenebisphenols, for example
2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,21-
("% iy etbigletn olsis (6-terttivg 1o4hetvdighénbihe polymer forming the individual layer”.)
2,2'-methylenebis[4-methy1-6-(a-methylcyclohexyl) phenol],
2,2'-methylenebis(4-methyl-6-cyclohexylphenol),
-ZOkAgi AR gr%bfﬂéqqotﬂ?f”hf”m&Hﬂﬁﬁb 8|jayer L additionally contains one or more
anti-2yglemetaytenebis(4,6-di-tert-butylphenol),
2,2'-ethylidenebis(4,6-di-tert-butyl- 10 phenol),
2,2'-ethylidenebis(6-tert-butyl-4-isobutylphenol),
2,21-methylenebis[6-(a-methylbenzyl)-4-nonylphenol],
A m&&dﬁ@@kﬁ&iﬁiﬁﬁ@r{@f&tﬂiﬁéﬁ@ﬂdﬁ%&ﬂhr&ﬁﬁ@yi&f‘@ﬂﬂém in the polymers
formlngjwen%th uaq% g?g{%ér? t{%y heﬂ?eﬁe adﬁiltives may be present in the polymer

ene -methylp €no
in anﬁ&l@iﬁ(&&@rﬂ&]tw Wy dsowpiahineglajiyshtnifigbueigty of the polymer.
2,6-bis(3-tert-buty1-5-methy1-2-hydroxybenzyl)-4- methylphenol,
1,1,3-tris(5-tert-buty1-4-hydroxy-2-methylphenyl)butane,

H‘%fxg%%?tert buty1-4-

15hydroxy-2-methyl-phenyl)-3-n-dodecylmercaptobutane, ethylene glycol

1.1. R' t’%&)'ﬁﬁ‘?o %’én&Ht%r%M@%W&PMM ﬁﬁellnethylphenol 2-tert-butyl-4,6-di-
-5-methyl-phenyl) S‘?I;clopenta iene,

e IRETG AT DU BRI RS ABEFTS Ry RtA Bflptert-bu-
tyl- 41&@&@1&&@&@5& 2a-dufyd@&ﬁlwmthwt@fbwéhexypllaw@hy@mhexyl) 4,6-dimethyl-

5-di-t tb d
o), BN A AR ety s L By S et
Oxymtmnhﬁr@Bmenﬂm&tmiswmm 4rhyjidrsxyePbneetidghie tiyd) pisietahaing, Tooexample,

2.6-dNA HALERERIM HLBIP QUN s R RXR MPIRe th Iundec1-| henol, 2,4-dimethyl-6-(1'-
S%WS tetra?}adrt but 1-4,4'- dlhﬁéﬁroxmdl ber){zyl eth Yo Yo

methéﬂ[!}%‘ééﬁf X M98P8Q§? s%eftimsiyteRs Eﬁ}ﬁ&)@&&%&éd&l@hem' and mixtures there-
of. tridecyl-4-hydroxy- 3,5-di-tert-butylbenzylmercaptoacetate,
tris(3,5-di-tert-butyl-4-hydroxybenzyl)amine, bis(4-
25tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dithioterephthalate, bis(3,5-di-ter
2. ﬁ‘gw%gma@ 2 ,4-dioctylthiomethyl-6-tert-butylphenol, 2,4-dioctyl-

thione@aeIndhyiliterbhub/k4Hbydimiyhensyineteaptenettates-dilodecylthiomethyl-4-
Xdroxybenzylated malonates, for example

nonyg) oc?adecyl 2,2-bis(3,5-di-tert-buty1-2-hydroxybenzyl)malonate,
di-octadecyl-2-(3-tert-buty1-4-hydroxy-5-methylbenzyl)malonate, di

1.3. mg%ﬁmﬁgﬁft@?ﬁﬁg@ﬂe&gmqwqone? f%r example 2,6-di-tert-butyl-4-methoxy-
i-ter - roxybenzyl)malonate
e B2 e feoctace-

cyloxypheD & 00 6068166 EMyE RRODININS 25 84 -1at-h oty IArdiytiitigyanisole, 3,5-di-tert-bu-
tyl-4-RYAFGXYRRN5Y CaBRAYDAS, JOI 2XMBE phenyl stearate, bis(3,5-di-tert-butyl-4-hy-
Y i// 9—%?:5(3 5-di-tert-buty1-4- rt?ydroxybegﬁlzpyf)n 4%2?|rr?1eethyllljsé(-nzenlee Y Y
droxﬂ)ﬁeﬁbé(sa@%t?ert -buty1-4-hydroxybenzy1)-2,3,5,6-tetramethylbenzene,
2,4,6-tris(3,5-di-tert-buty1-4-hydroxybenzyl)phenol. 51.10. Triazine

;l[;_#lg gpo'g r;%rrrge;)(gm)glg (%E,’%? %?{%U&igﬁgﬁyg%lxyy-tocopheroI d-tocopherol and
mlxttaﬁmtii@)rqoe(ﬂimmﬂié

2-octylmercapto-4,6-bis(3,5-di-ted-buty1-4-hydroxyanilino)-1,3,5-triazine,

2-octylmercapto-4,6-bis(3,5-di-tert-buty1-4-hydroxyphenoxy)-1,3,54riazine

, 2,4,6-tris(3,5-di-tert-buty1-4-hydroxyphenoxy)-1,2,3-triazine,

1,3,5-tris(3,5-di-ted-buty1-4-hydroxybenzyl)isocyanurate,

1,3,5-tris(4-tert-buty1-3-hydroxy-2,6-dimethylbenzyl)isocyanurate,

2,4,6-tris-
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10(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine, 1,3,5-tris(3,5-di-ter

t-buty1-4-hydroxy-
WoRERApTHSiony1)-hexahydro-1,3,5-triazine,1,3,5-tris(3,5-dicy Blo &R 902/152584

ydroxybenzyl)iso- cyanUrate.  1.11. Benzylphosphonates for example

dimethy1-2,5-di-tert-buty1-4-hydroxybénzylphospho- 15nate.

diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate,

dloctadecy13 5 d| tert butyl -4-hy-

3 2 fiecsa decpkbrdet-Dathipthsd-txy-Btnethykibyiphenol),

2,2 thBBB?P'&%ﬂ%ﬁeH&% C@W‘ﬂ%éfé%%?h%dﬂ@@%@%@ﬁ@mf 4,4'thiobis(6-tert-butyl-2-
3,5-di-tert- bugl -4-hydroxybenzylphosphonic aci

methx\fe?@ml}‘opﬂq r{B@blﬁﬁ&Qﬁﬁféwwwpau%mm%ﬁ 6-dimethyl-4-hydroxyphenyl)-

disulfidaydroxystearanilide, octyl N-
20(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate. 1.13. Esters of

5-(3,5-di-tert-butyl-4-hydroxvphen ‘}nroplonlc acid with mono- or '
695, KRARIR tRarBIeEaRBP ¢ Stagrviti-dotgibyIphenol), 2,2

meth9@ﬁ&ﬂ§®“@n%@nhﬁlxéﬁwﬁénb§ Qmﬂmnéwlﬁﬂﬁamyp@l (a-methylcyclohexyl)-

ool S AENE G FEAL N SALCRSFhy ot Pl o-nory -

methiWebig{hyokbmethividyetastidedBiehidundgtenm), 2-8haibgidadebesbb-di-tert-butyl-
phenglg]e}@ylw Bls{é"{‘é‘ﬁ‘%\&{?@@&ﬁ Ipheno I(?) 2222'2methyleneb|s 6-(o-methylben-

droxymethy1-1-phospha-2,6,7 trloxa icyc octane. 1.14. Esters

zyl)- %ﬂgaytylﬁé}@lbutﬂzt WMW@M&WW?W@MI%%@WRHWM pA'-methy-
|enem9dysﬁﬂtemqftﬁy%ﬁ@helf @@-Mﬂﬁyf@ﬁémﬂ@@te@ﬂwﬂmzIﬂn‘éﬂﬁ?@%ﬁ&fit@ﬁobus 5-tert-

octa ecan exa iol, 1,9-no ethylene
oot BT B AR 0o e B RE B er SRy 2r e gdreny-4-
methtrigtleyiane gl)actuls(Lﬁehet&b[ywmmb(drm(y}ydr@twmyéhsbhymmmaﬂe] -bis(5-tert-butyl-4-

hydr&ﬁ&'—pﬁ%@ﬂy%ﬂ WX—)PE?@E&' m%r@%%g%meﬁﬁ);@ﬁgeﬁwgﬂc%% 3-bis(3'-tert-

rlmet hexane trlmet propane,
outy i Ry A0 R o DI TRy yBoRpfbEtaiapheny dicyclopenta-
dienes, 9-h§[ﬁ-2(gg'té3ﬂ§ﬂtyl W—@yﬂﬂﬁ@@ﬁﬁﬁﬁiﬁ,ﬂ’@'ﬁhﬁﬁﬁ%ﬁlﬁ&%&a%&@mhenyl]terephtha-
late, OLiéylraOX Ay l&’ hey riga%etéjt% lOXy}tZ:IZ]b I(@%tg}/ ewxllygﬂfl hy&roxyphe-

éplro ecan
nyl)psn(@rsad|cycl@%mm%xwl%wm%m@mwMWﬁWMWercaptobutane,
1,1, 50 beudmctcp AleQhalhy 8raxyithnaiainsnelyigibarele octanol, octadecanol,
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol,
neopentyl egcoI thlodlethylene glycol, diethylene glycol, triethylene
: ikt glomnizghndsoge txdnsde i by dtetetra-tert-butyl-4,4'-dihydroxydi-
benz?"wﬂ@?(hamwa%ﬁfXWB%’mlﬁHﬂggﬁ%me%agB{@Q@é\gigectﬂﬁ@!:yl -4-hydroxy-

rimet y'IhexanedloI trimeth
5 RIS SRS e ST o pbenJamine,  bis-

tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dithioterephthalate,  bis(3,5-di-tert-butyl-4-hydroxy-
benzyl)sulfide, isooctyl-3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate.

1.8. Hvdroxybenzylated malonates, for example dioctadecyl-2,2-bis(3,5-di-tert-butyl-2-hy-

droxybenzyl)malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)malonate, di-
dodecylmercaptoethyl-2,2-bis (3,5-di-tert-butyl-4-hydroxybenzyl)malonate, bis[4-(1,1,3,3-te-
tramethylbutyl)phenyl]-2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malonate.
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10 1.16. Esters of 3 5-di-tert-butyl-4-hydroxyphenyl acetic acid with mono-

or polyhydric alcohols, e.g. with methanol, ethanol, octanol, octadecanol,
WQ 80h&e8Hediol, 1,9-nonanediol, ethylene glycol, 1,2-propane8fel/EP2007/052584

neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene

glycol, pentaerythritol, tris(hydroxyeth{f)isocyanurate,

N,N'-bis(hydroxyethyl)ox- 15amide, 3-thiaundecanol, 3-thiapentadecanol,
trlmethylhexanedlol trlmethylolpropane 4-hy-

RY )4 pAudsxdbicyxiofiR|2. 2])dctdng 310 -tetriidbs-bfhydroxy-

benz?l‘)@ 5 G“f BWBféﬁzQNQrOph%ﬂﬁc{ﬂ'%ﬂc‘b@ﬁmﬁlﬂdroxybenzyl) -2,3,5,6-tetrame-
nogRGA wo%ctszmﬁyntaraawwa;zmﬁweweaamkde

N,IV-bis(3,5-di-tert-buty1-4-hydroxy- 20

1 10p‘:'r§E B DN&@%}V&Q %@q is oc Imercap IS%- dﬂl -tert-butyl-4-hydroxy-
_vai}g@(B“S‘g‘&l_t‘bl ert-butyl-4- oxy ropiony)hydrazi

anilinQ)it-pi{piaans, s- dlge?ﬁlﬁlmcﬁﬂwgéﬁﬁ iﬁ?ﬂp@@%@%}bﬁwmmﬁﬁ 3,5-tri-
azines (N@uw%aétowamew lalduwmwaiyl A-APdrbgeoHBOREI (3/Baunife), 23,4,6-tris-

ic an IOXId nts, far , .
(3 5-%-}(\?;’[ U gopro%y p’@neny ﬁeﬁ?ﬁnqﬁ %zme 1,3,5-tris(3,5-di-tert-butyl-4-hydroxyben-

zyl)isQoMaRlireess- ﬁlﬁﬁ pq{ﬂéa?}@n%&@wﬁwxy& 6-dimethylbenzyl)isocyanurate, 2,4,6-tris-
(3,5-8- Mr‘th&%@lﬁl PlVBﬁ%IJZ%H@HWé)h?TP'T‘%WJﬁF&%m@m'”GE NS 6L dtyl-4-hydroxy-

methylpentyl)-p- nediamine,
phenpd %&z I}ﬁ ﬁ%r]' %Btyl?—ﬁ-ﬂﬁé%ﬁene&r&rﬁ Hés (3,5-dicyclohexyl-4-hydroxybenzyl)iso-
cyaniaNe-dicyclohexyl-p-phenylenediamine,

N,Nr-diphenyl-p-phenylenediamine, N,N'-bis(2-naphthyl)-p- 30

phenylenediamine, N-isopropyl-N'-phenyl-p-phenylenediamine,
1_@@@(@5}‘9@9@5@@_@ W‘IE ﬁH@?Wlﬂr%&gﬁ%bUtyl -4- hydroxybenzylphospho-
nate Nd(@timiestadhiaptyh N Haherybrypbenyee gdimdne, Bldby&idiel‘ct?b@yi}-l&l-tert -butyl-4-hy-

drox%ﬁﬁnglgﬁ ﬁg)?loﬁa?t\%edla@%:??ée@ltﬁ ?tnt?u |f2’H°§e geneY,{ﬁlg enZyIphosphonate

‘disec enylen ddia phen
the Cmféum@@ih@ﬁjﬁl@ﬁi@f&%%cﬂﬁ@p@&%ﬂké@@dhﬁhyhé hydroxybenzylphosphomc acid.
N-phenyl-1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine,

1.12.N|l%_p%h%?#iglt’_)zg_@n%ado%h!% d %ﬁ%ﬁ%ﬁ% ng%gﬁ%i 02!13 %?/groxys?earanlllde octyl N-

(3,5-giterthstep-d diyttiptyehglamvaeyamatbutylaminophenol,
4-butyrylaminophenol, 4-nonanoylaminophenol,

4- dodecanoylamlnophenol 4- octadecano¥lam|nophenol
3. ~(3 s |r-,t<—;1ﬁto L4 hydroxyphenyl)propionic acid with mono- or polyhydric

alcoh'b@ d&i Qeﬁﬁnlﬂﬂtﬂétﬁadtﬁﬂ@fh)ﬂmllﬁ%ﬁﬁﬁkyﬂﬁt@ﬂ@hol octadecanol, 1,6-hexanediol, 1,9-

nonaﬁbﬁl \1ef %%(Iagu%?ycé %%/ %&%é ;mlrﬁ%g()dﬁﬁ )ﬂqr%n]h nloﬁléthylene glycol, diethy-
lene 19Dyasib[(Piathetngiprabysd) amﬂtﬁ@tw@ﬁwlllmm(@%wlbyﬁm@gmopw@ N,N'-bis(hy-
drox;‘@tﬁQ')ﬂ)@m'@tﬂ%ﬁ%&%&r@fdmtgy@ﬁéﬂéﬁgﬁ&yllﬁmmﬁ(ﬁ@iéﬁwﬁteﬁlmethonI-

oron i Ay R APPSR EAreS, A P croC et kot

nonyldiphenylamines, a mixture of mono- and dialkylated

1. 14d@gt%?¥|gfp - E‘XQPBU —446}1 Fg re&% NBr& é‘é@ﬁﬂ}e&md with mono- or poly-

ISOPropyl/isonexyl- enylamines, a mixture or mono- and

hyd”é@k?fél'édﬁ@rt%dh}ﬁﬁﬁ?%@l&mm n-octanol, i-octanol, octadecanol, 1,6-hexanedi-
ol, 1%&15&{6@@3 ?em'yrwmxglyébﬂ 4,4- bﬁfwléwaalnﬁaedﬁwtblwah@mW@e glycol,

Iate ter butyl/t ert- p azm mlxt
it O e HONASCH ENE B AR g K NS BHadte, NA-ois
(hydNmemoma#@héamqund@@nchﬁtuaF@n@mnwvtam@wblé%@mﬁI@htrlmethyl-
olproéta?fmhzéffﬁ»yaréxﬁf{&hl;\yﬂ a0y BLeReREReRiR? L REMARIE 3 9-bis[2-{3-(3-tert-
-(2'-hydroxy-5'-methylphenyl)-benzo- triazole,

2 (3 51-di-tert-butyl-2'-hydroxyphenyObenzotriazole,

2-(5'-tert-buty1-2'-hydroxyphe- nyl)benzotriazole,

2-(2'-hydroxy-5'-(1,1,3,3-tetramethylbutyl)phenyObenzotriazole, 2-(3',5'-di-
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20 tert-butyl-2'-hydroxypheny1)-5-chloro-benzotriazole,
2-(3'-tert-buty1-2'-hydroxy-5'-methylpheny1)-5-chloro-benzotriazole,

W48 Iptutyl-5'-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2ROT/EP2007/052584
hydroxy-4'-octyloxyphenyl)benzotriazole,
2-(3',5'-di-tert-amyl-2'-hydroxyphenyOiSenzotriazole,
2-(3',5'-bis-(a,a-dimethylbenzyl)-2'-hydroxyphenyl)benzotriazole,
2-(3'-tert-buty1-2'-hydroxy5'-(2-octyloxycarbonylethyl)pheny1)-5-chloro-be

butyIﬁk—bM@é-memmmmmwm@gﬁhylh@kypthyIethyl]-2,4 ,8,10-tetraoxaspiro[5.5]-

unde?2RXY)-carbonylethy1]-2'-hydroxypheny1)-5-chloro-benzotriazole,
2-(3'-tert-buty1-2'-hydroxy-5'-(2-
methoxycarbonylethyl)pheny1)-5-chloro-benzotriazole,

1. 15ZHﬁetermeﬂmS%demX%%mhmhenvl)proplonlc acid with mono- or polyhydric

alcohci)@/ Cgré)r(t))n ethg&%ﬂgpyl? ano Om g,% (tadEa%ratmb t)4162n h)éé ro&( XI 1@nonaned|ol
ethy|@ﬂwm@|n?lﬂaémfﬂ%&t@leﬂzﬁ(@&m&t%mw@‘@Q%mﬁﬂm@y@b@?@a\rl@@ﬁ)@é@d, tri-
ethylEmd]- %IMmﬁé’ntBQ@)ﬂY@&gnﬁBﬁ Rﬁlﬁ\yetrryg)isocytanurate N, N'-tbis(hytirtlyxyethyl)ox-
Y, m en; otriazo -tert-hutyl-
am'déo%ﬂt%apg% S SRR RS STy T B AT Do B M oPrepane, 4-hy-
drox@rtnyethplersehasie (1-Htidg@bicyclo[2.2.2]octane.
tetramethylbuty1)-6-benzotriazole-2-ylphenol]; the transesterification

product of :
16 ohslers ! S jAGH dy(ktbﬁléqﬁqr S b Mstyic alco-
hols, |anzglewwH1 rpetjnethyjeelaagiyscobdfﬁﬁbQOM%&ZBGPGHEB%@H@E%%OMned|oI

ot G0 ol PBenseics pamment ey isisiyisre oy gl sl oveol
tr|ethylguwgyﬁﬁbnwntg@ngbtmzd[@ hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox-
amidé43 ‘ﬂﬂ}‘éj!@d’é’cgnél Mﬁaﬁfé‘iﬁﬁﬁ@@éaﬁ&umHMM@&&Y[Q&MB@INBWL, 4-hy-

ben dro nones for example the
drony&oxf 5) ?ﬁe"f]h >§§/7 ljiy é%% (iﬂc%xy, 4-dodecyloxy,
4-benzyloxy, 4,2',4'-trihydroxy and 2 -hydroxy-4,4'-dimethoxy derivatives.
1.17 2AnfaSte bt ALEUDStLes ADd U BRIBHGH RS BERIRIACIER: E%l EXATRIE(3,5-di-tert-

Z-tert-butyl-phenyl salicylate, phenyl salicylate, octylphe &ﬁ}sa icylate,

butylrfitBizexyRBSBYRMRI haastityipeetiattcRy b dhisinop-BidR Fdtyl-4-hydroxy-
pheni@soisisiol) R dineiididyhneni, Q) %é(i%MWWﬁQKW@ﬁWroplonyl)hy-
exa L3 [-4- h r enzo ctadec
arez R e e R A R pounagyprmice - hau-
Qard%-dl SelnFtbaC&/QyZUhde@i&ybenzoate 2.4, Acrylates for example ethyl
a-cyano-13,13-diphenylacrylate, isooctyl a-cyano-13,[3-diphe- 15
nylacrylate, methyl a-carbomethoxycinnamate, methyl
ﬁg@&%&»‘:—ﬁlﬁn@ffﬁmﬁ-%thoxycinnamate, butyl
a-cyano-13-methyl-p- methoxy -cinnamate, methyl

1. 19%%*@%?@9§%n%%@95 ”ﬁ'ﬂ%@ ISrC]){/)I %yolf)nphenylenedl mine, N,N'-di-sec-bu-

-3-Cyano t e, neopenty

ty-p-RAPAYEBp A3 N HOR( A AR S0Rn IR XA ARG 1Y N-bis(1-ethyl-3-
meth@@ﬁ@lﬁmtﬂ*@hﬂ@lﬁ@m@mﬂ@ﬂ ﬁﬁﬁ@fbﬁi{ﬂnﬂhép@/@ﬁ%@me&mﬁdlamme N,N'-dicy-
CIOh%)a/ R)EIBSHSU hg&%‘n%%;?nemlé\i]'t%gﬁl nt){o% g%(yl\évﬁtgd%’rr\{yﬁtg Ouqubtlo anaphthyl) -p-
phenbdemqtﬂﬁ@nﬂdbém@mmhhh@hﬂ@k@mmwanﬁ%mrbanﬁﬁ(é Sitirelteghstyh)-N'-phe-

nyl- p%ﬁéﬁ‘ﬂ@ﬁ@&l%lrﬁﬁiem @alglem?lH’Bﬁfﬂ)dl\ﬂfpﬁmw%ﬁﬁ{erﬂflened|am|ne N- cyclohexyl -N'-
4-hy droxg 3,5-di- tertbutylbenz Iphosphonlyl%:ld nickel com

phen !aPORn'ﬁ eaeéi "ﬂf‘@%ydrog& Lﬂ,ﬁgwm iphenylamine, pI\?Xedlmethyl N,N'-di-

sec-butyl-p-phenylenediamine, diphenylamine, N-allyldiphenylamine, 4-isopropoxydiphenyl-

amine, N-phenyl-1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phenyl-2-naph-
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25nylundecylketoxime, nickel complexes of
1-phenyl-4-lauroy1-5-hydroxypyrazole, with or with- out additional ligands.
WQ2808e¥#eally hindered amines, for example PCT/EP2007/052584

bis(2,2,6,6-tetramethyl1-4-piperidyl)sebacate,
bis(2,2,6,6-tetramethy1-4-piperidyl)sut®mate,
bis(1,2,2,6,6-pentamethyl-4-piperidyl)sebacate, 30
bis(l-octyloxy-2,2,6,6-tetramethy1-4-piperidyl)sebacate,

thylabiisie, Detiategetiiraeytaine, piperdgthple p,p'-di-tert-octyldiphenylamine, 4-n-butyl-

aminBpidh3 R RlaRdb AR anGene malapgientieLapgeasin fhikdsienol, 4-

hydroxyethyl)-2,2,6,6-tetramethy1-4-hydroxypiperidine and succinic aci
octacfm@gp&agyef?@t&%enga@Sr%?thoxyphenyl)amme 2,6-di-tert-butyl-4-dimethylamino-

methMpﬂ:lebﬁt(zm%mMammby&kﬂemde)d)mw«ameﬂwtﬁmqIareaﬂnmnan(N N,N',N'-tetra-
metht\; tEQO&FXRHBHfEﬂ?eﬁ M"gﬁel dégr%lfﬁ ethyl{)heny\/{?mlno]ethane 1,2-bis(phenyl-

Is(2,2,6,6- tetramet y1-4-piperidy otriace
ammg@mqy@@gyggm]@mmq@@ﬁgﬁlﬂ dimethylbutyl)phenyllamine, tert-octylated N-

phen@lﬂ&k@ﬂat&@:ﬁnﬁ@tffﬁnﬁ’ﬁhﬂe‘lﬁﬂﬂﬁﬁﬁl)ah@ didgudanetettanayyeniadsdiphenyl-
amin%éb n%x t%agiﬂégﬁechp;netﬁf%g??éﬁé};ﬂ(geﬁgﬂFE)I gﬁ%'%?nnees),’a mixture of mono- and
diaIkﬂ%@h@ﬂ@ggﬂ@p@@y@r@mgwwgumné‘ mono- and dialkylated isopropyl/isohexyl-

dlphé?@@nar?e@ @ Pﬁm@r’é‘Qih)’llﬂ'rﬂﬁr'QN&)G%TFRMB@T&(%UWWBW@{§mmes 2,3-dihydro-

di-tert-b lonate,

3,3-dime 8?5 ATy PR PGS AIfATICLINRTS 42" Gigfilated tert-
butylb&r(ébtciytgt@m{hjazﬁ]ésteara]mmqlpfpmndyl)aabardlatbylated tert-octyl-phenothiazines,

N-allPHEARENANNE 216 I\Ie{éﬁ%?{Qb(W'PﬁrWPﬁW%t%nlé”ear or cyclic

condensates of N,N'-bis(2,2,6,6-tetramethy1-4-
piperidyl)hexamethylenediamine and

2. U anespwpdnedligHdishipiiects3, 54riazine, the condensate of
2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-tetramethylpiperidyl)-1,3,5-triazine
and 1 2- bls(3 amlnopropylamlno)ethane the condensate of
2-GA0 Higzates, for example 2-(2'-hydroxy-5'-methylphenyl)-benzo-

tnazd@l Q@S&Wﬁ-‘cﬂlﬂ@?ﬁfﬁ@hﬂmW&Y%él@l%&rﬁé‘ﬂﬁ@ﬁl@ 2-(5'-tert-butyl-2'-hydroxyphe-

A ML VLR KR LG R e O SENCE RS
tert-dy| 2 clydeoxipher(2)P56;Blostrhanetitsiazolsipeid§ Npyrltdiae s S afipiemethylphe-
nyl)-S AR Wdnstha2 Aed5- @@@"B%&Wé*ferp&ﬁyldz'mw%%)ﬁé#%ﬁaé'ole 2-(2-

mixture of 4-hexadecyloxy- and 4-stearylo

X
hydr?éYrén%MﬂbYﬁgﬁaMeﬁz(%m%a?e OF N i/ B|§(§yf% 6-‘1{8&%@%%?%”20”'320'6
(3 155tﬁ$p(©( I@sdikinexgﬂbeﬂmmedwwmﬁ)aﬂdﬂ)benzotrlazole -(3'-tert-butyl-2'-hydroxy-

d
O o atlin e S i 13“&%%‘#612..22 @zethyhexyl-
OXY)WW%MW?HWﬁ@&(Q@Wthﬁ&m@m}hpfﬁ@mﬁﬁ@G{C'A@ RerdrbNiy!-2-hydroxy-5'-(2-

methB:3ealinid e@] I mﬂﬂ})@%ﬁtgrgfb%@z&ﬂéﬁﬂéd'am etéﬂﬂbutyl 2'-hydroxy-5'-(2-meth-

s i s B e
ethylN*(Mlﬁ%énzﬁmlaetﬂametlﬁﬁ%ﬂ-@etﬂﬁl]%éﬂ@d&b‘s«y@(wmwnerthyI] -2'-hydroxy-
pheng‘)%&ﬁago?@rﬁa@%éc hQ'Q?Bq%&)@qﬁgﬁ?}ﬂﬁgﬁﬂmgﬂﬂﬂnazole 2-(3"-tert-butyl-

undecyl-7,7,9,9-tetrame oxa-3,8-diaza-4-0x0-spiro[4,5]clecane, a
2"-hyEERYi8r Br@aagty&ﬁxycarbonylethyl)phenyfbenzotrlazole 2,2-methylene-bis[4-(1,1,3,3-

tetra méttaflﬁd@lymmf&nyelamﬂwﬂ}ltl@e(afan&eﬁmmefh{mrowdﬂét Sitlegantert-bu-

o g 2y eymlsral eyl i povetviens gheo
metho yl is-formyl-N,N1-his(2 etrameth

300; %;yl é%(gafz é% @E%ami’ne%glgteg otfe rf%ay?i hydroxy%lzé}-lpoenzotn-
4 -methoxymethylenemalonic acid with 1,2,2,6,6-pentamethy1-
4-hydroxypiperidine,
poly[methylpropy1-3-oxy-4-(2,2,6,6-tetramethy1-4-piperidyl)]siloxane, a
reaction product of maleic acid anhydride-a-olefin copolymer with
2,2,6,6-tetramethyl-4-aminopiperidine or 1,2,2,6,6-pentamethyl 4
aminopiperidine, 2,4-bis[N-(1-cyclohexyloxy-2,2,6,6-

toatramaoathvininaridina- A /1 _N_himtviaminnl. A2 _hvAdraviiathyv Naminn.1 2 E_t+
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5 5,51-di-tert-butoxanilide, 2,2'-didodecyloxy-5,5'-di-tert-butoxanilide,
2-ethoxy-2'-ethyloxanilide, N,Nr-bis(3-dimethylaminopropyl)oxamide,

W28 E%§756tert-butyl-2'-ethoxanilide and its mixture with PCT/EP2007/052584
2-ethoxy-2'-ethyl-5,4'-di-tert-butoxanilide, mixtures of o- and
p-methoxy-disubstituted oxanilides a&® mixtures of o- and
p-ethoxy-disubstituted oxanilides. 102.8.
2-(2-1-1ydroxyphenyl)-1,3,5-triazines, for example

azol-2;4ehens(2-hyaidxyydrootdbiyphdimaiyvibe Byttt | ,3,3-tetramethylbutyl)-phenyl]-

e i SR 116 bels I REn b 4 B e NEnylloen-

zotrigzalehis(2- hydroxy -4-propyloxypheny1)-6-(2,4-dimethylpheny1)-1,3,5-triazi
ne, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-

22 R BEE DS, S ARy oo Ion. 4-decy:

oxy, 45ib@&6yinayidehenzyloxy, 4,2',4'-trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives.
2-(2-hydroxy-4-tridecyloxypheny1)-4,6-bis(2,4-dimethylpheny1)-1,3,5-triazi

Gids, ]f,@r6e5mlg &IﬁqgﬂWWI phenyl

sallcﬂla’ﬂé-ﬂilhanmesaﬂéﬁate octylphenyl sallcylate dibenzoyl resorcinol, bis(4-tert-butylben-

zoyl )F%y g)r%m/old' B?eé‘%@fo@/sgra 98{ Ioﬁﬁp&?%ﬂ%mm%] f 56 01? 'r%@ tﬁjg}meﬁwpngybenzo-

triazine
ate, (GaRRGIbR ISR Ay droxyRRBERAS) -ockiredyD ety Atabstpdpyripxyben-
zoatdMeHptpNens - t&rBRYipAEEI 3,5-di-tert-butyl-4-hydroxybenzoate.
2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxypropoxy)phenyl]-4,6-bis(2,4-dime
thyl- 20phenyl)-1,3,5-triazine,
2.4. patatedrdry-dxhmpitory) pheryaah @ Giokeheyilacsy Bigiasoest - (2dypdo-B,B-diphe-
nylacgg%éjté (%m)fy&hceﬂggfpnétﬁoqm ?93 %éﬁ%'%&an@ H ﬁ[gtW$%¥tho§yC|nna-

mat%Mkpprhy&mmstWVa@m@m@hmMph@afppme(hqmmwoxycm-
nam&(@e'ﬂy@ @aﬂﬂﬁﬂé@h&x?ﬁ ) -2-methylindoline, neopentyl tetra( (x-cyano B,p-di-
2-{2-hydroxy-443-(2-et exyl -oxy)-2-hydroxypropyloxy]pheny1}-4
pheng@c@date
dimethylpheny1)-1,3,5-triazine,2,4-bis(412-ethylhexyloxy]-2-hydroxypheny
4- 25met QX hen 35 trlazme 3 Met civators fqr
2.5. Ill?c?e‘ T ¥(9 oxa : de hesa ] )Raef)ﬁ > & j%%lec?{}f%y c?l(fﬁ q 3,3-tetramethyl-

bUtylNWDQIb(§HﬁBWéW9ﬁyHFa@fné2 complex with or without additional Ilgands such as n-
butyIthHeb'%3t5dﬁbt§ﬁ'nhétﬂr4m?i%@ﬁ)é&9%@fw@&lé?ﬁHéhWEﬁan@lbutyldlth|ocarbamate

. - 1 4 t le, bi b li d 1.dih
ricke] SN AL T RRR SO A DidlE BT B EhER iy Ao o1y-3.5-dtert-
butylhﬁhksdh:@oegkladlp@;ddj|hw.heizzdmm¢x¢$ bfs(stityle®\d)gxalyiditydoayidenethylphe-
nylud}!&% @@@”@’lﬂwk@'egﬁ@%l SRy e | W By1-5-hydroxypyrazole, with or with-

2007/068766PCTIEP2007/052584 - 23 -
out additional ligands.

2.6. Sterically hindered amines, for example bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate,

bis(2,2,6,6-tetramethyl-4-piperidyl)succinate, bis(1,2,2,6,6-pentamethyl-4-piperidyl)sebacate,
bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl}sebacate, bis(1,2,2,6,6-pentamethyl-4-
piperidyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensate of 1-(2-
hydroxyethyl}-2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, linear or cyclic
condensates of N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl}hexamethylenediamine and 4-tert-
octylamino-2,6-dichloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate,
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phite, distearylpentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl)
phosphite, diisodecyl pentaerythritol diphosphite,

WY /A% rt-butylphenyppentaerythritol diphosphite, PCT/EP2007/052584
bis(2,4-dicumylphenyl)pentaerythritol diphosphite,
bis(2,6-di-tert-buty1-4-methylphenylyp&htaerythritol diphosphite,
diisodecyloxypentaerythritol diphosphite,
bis(2,4-di-tert-buty1-6-methylphenyl)- 5 pentaerythritol diphosphite,

tetrali Q224065 his(eersthytbydptipendy e hiadrdthriteh eliphasphineylaistedriHdozbitbanediyl -

bis(3HE G PRGIRYiBIISIEARGISrhuPbAnYD 4.41sbinhemieiridine, 4-stearyloxy-
pllphosphonlte, 6-
|

2,2, 6,056 E T et BV RHR A ATHRBIBEN AR YTHY 5 SR phid&HEexy-3,5-
di-tenb g2 Hzdipteridndiel -6-tretibytidhe NentathgthgspBitefriazaspiro[4.5]decane-2,4-

- n DiS(2,4+di-tert- -Gt ' (1 . )
0 ot A A b LA Ay OIbeRder g o 2 b2 200
tetragygiypipepdyifiiecinate, linear or cyclic condensates of N,N'-bis(2,2,6,6-tetramethyl-4-

piper%@ﬁ%@&%ﬁiﬁ@%ﬁbcﬁaﬁiﬁ@tra—t@rﬁﬁbUtyll'lmbiphﬂﬁh@%@-}%@if&kﬂ)@@,@sﬁhﬁﬁ?ﬂe, the
-et e .31.5,51-te- tra-tert-hutyl1-1,11:bj - . L

condd B oS RIS ST TR R DB hRggen 19 > iazine
and 1,3 Disffosaprasphifanindjaddokowiagpndeisate b eipiectafiydi-(4-n-butylamino-
12 2RSSR A WU A OSBGOS GBI tnane, o

eclalty micals Inc. rs{nony enyl 0 ite, .

et BT S SG b oD (A ATl goy  3-dodecy-1-
(2,2, faerpiepiiy ditpivendidyoofitinuires NidhelictRydhyldoyky i@, 6-pentamethyl-4-
pipe@y%ﬂi%b{&%‘-@éyé%ﬂg?%\"NWQ{@HVYH?YQEH&QJBB%MN‘%tr@%‘?&é{#{?%%@z,z,es,6-

amine,N,N- dihexadecylhydroxylamine, N,N-dioctadecylhydroxgllamme,
tetraeIRBEYING-octad&cylhydfBRIG AL mine, ©f N,N"-bis(2,2,6,6-tetramethyl-4-
pipelgdﬁ“ﬁléz@wil]lﬂfwadﬁﬁwgydf;@xylmﬁmﬁé%dﬂﬁiﬂ@m}ﬁid@m&mm&,5-triazine, a

erived f enated tallow amine. 6. Nitr for exa o
oo o A oA R e ML RSB razine as wel

as AQUBEEITRINShE-E FryfiaoeE YRIRR DS RAD MREYNArbi#e504-96-6]); a condensate
of 1,bliiekadetyintiBhantridecslnmifionss N:51%azine as well as N,N-dibutylamine and 4-

ooy BETESSy lnte-penjadcynirone Nactagecyl Rphe NEBRISEIIONE s o .
tetraiNetiodtéahdessichiitacpd atatiecginimitee, N-(1,2,2,6,6-pentamethyl-4-piperidyl)-n-
dode&kiéﬁlé‘&ﬂ%%/ézaiﬁh?&ré@ﬁlﬁd?&M‘-‘E&Efgﬁ%myl-1 -oxa-3,8-diaza-4-oxo-spiro[4,5]decane, a

N-octadecyl-alpha-hexadecylnitrone, nitrone derived from , ,
reaCtl‘Q,’N-diﬁrl%ﬁ/H%rox famide/ @Z?%WH%%@@H&{@&XEHM%ﬁaﬁaa'.aza-4-oxosp'f°-

[4,5]decane and epichlorohydrin, 1,1-bis(1,2,2,6,6-pentamethyl-4-piperidyloxycarbonyl)-2-(4-
methoxyphenyl)ethene, N,N'-bis-formyl-N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexa-
methylenediamine, a diester of 4-methoxymethylenemalonic acid with 1,2,2,6,6-pentamethyl-
4-hydroxypiperidine, poly[methylpropyl-3-oxy-4-(2,2,6,6-tetramethyl-4-piperidyl)]siloxane, a
reaction product of maleic acid anhydride-o-olefin copolymer with 2,2,6,6-tetramethyl-4-ami-
nopiperidine or 1,2,2,6,6-pentamethyl-4-aminopiperidine, 2,4-bis[N-(1-cyclohexyloxy-2,2,6,6-
tetramethylpiperidine-4-yl)-N-butylamino]-6-(2-hydroxyethyl)amino-1,3,5-triazine,  1-(2-hydr-
oxy-2-methylpropoxy)-4-octadecanoyloxy-2,2,6,6-tetramethylpiperidine, 5-(2-ethylhexanoyl)-
oxymethyl-3,3,5-trimethyl-2-morpholinone, Sanduvor (Clariant; CAS Reg. No. 106917-31-1],
5-(2-ethylhexanoyljoxymethyl-3,3,5-trimethyl-2-morpholinone, the reaction product of 2,4-bis-
[(1-cyclohexyloxy-2,2,6,6-piperidine-4-yl)butylamino]-6-chloro-s-triazine with N,N’-bis(3-ami-
nopropyl)ethylenediamine), 1,3,5-tris(N-cyclohexyl-N-(2,2,6,6-tetramethylpiperazine-3-one-4-
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WO 2007/068766PCTIEP2007/052584 - 25 - 8. Peroxide scavengers. for
example esters of 13-thiodipropionic acid, for example the lauryl, stearyl,
WOoRHISHASArGridecyl esters, mercaptobenzimidazole or the zincP§aItEFR007/052584
2-mercaptobenzimidazole, zinc dibutyldithiocarbamate, dioctadecyl
disulfide, pentaerythritol tetrakis(13--5decylmercapto)propionate. 9.
Polvamide stabilizers for example copper salts in combination with iodides
and/or phosphorus compounds and salts of divalent manganese. 1010.
yl)antbasie tdegtabilizR SioisOlanypim englitihe, 265 nagipyrethidpinerazine-3-one-4-yl)-
amindicy@ndigaide, triallyl cyanurate, urea derivatives, hydrazine derivatives,
amines, polyamides, polyurethanes, alkali metal salts and alkaline earth
metal salts of higher fatty acids, for example calcium stearate, zinc
2.7. Siearadesfagresmpicél#énaietynagnasilide ske2rdtethsagixamiiidemols2tdioctyloxy-
5 58 RS B AR Y R IRAI A etnony 2-ctnyloxaniide,

rocatecholate. 15 11. Nucl atl g agents, for example inorganic

N,N' wétam@gy@r@ﬁwawwapﬁm 3ueA-RutvitanRike e lice id its mixture
with WWB;%QWQE@@X%FE@”%&@&§LMB@SQE ppefesidlyy-disubstituted

Iane arthmetaso nlc ud suUch as mqno- or
oX"’mz?cli(ycar oxy ch:Jraecsfl and(éi Rst esrgt())?%ltuHacrI r%”kgetsylbenzom acid,

adipic acid, diphenylacetic aC|d sodium succinate 20 or sodium

2.8. PRPIQRIR RBNERRIG SOMAGHAES, RHCEKEME lwmwlw@ln%aﬁ?m&woxyphenyn
copol mers th eof &% f;&fco oI mers (iongmers). Espec
[

1,3,5; trr@i' D z-ﬁ?s éﬂ%e?slaﬁgt 4]-d| eth phenI)X) prgfgrtrr%dzme 2-
(2,4- mmjﬁrdxglmpmrﬂmmyld(Bdeth@lm@)wbllldl 3amtriazsa,4-2,4-bis(2-hydroxy-4-propyl-
oxypHERGNEY ?@W@Ib@]‘e 1L2.halgrs prd reﬁ‘fﬁrﬁmﬁ9%&tfﬁx%ﬁgﬂm?4 6-bis(4-

calcium carbonate; silicates, glass fibres, glass beads; asbestos, t

methlRhRRYANiEA, DiiAd RS Uk iR oidRAST N MRIRINbES @éﬁ'%‘h ‘Eif&@ﬂ‘y'Phe”Y')

1,3, 5graptit, 26l f sy andifiecymopiears) af, Memwmmmmﬂ) 1,3,5-triazine, 2-
nthetic-fibers.. 1 t raddltlves for e ticise

2 R B T e ST B 2 e P B0, 212

hydrepti¢dPorigheiiel-o chdprspreniingy aiwmd |- ér%étﬁ@&a@mﬂ%hd %lév\ﬂﬁgme 2-{4-
(dod %9,%@#@&9@@93;@?@%03&%@%9@%@% %rgi]méai%@z AYRAESHNBBENYI)-

1.3 5300508 A RO 05 e THOGREER ey o PSRy - i (24-dimethy-
phengDOI70E8 REHRC PHZPR0DT95256xyI028)plehyBéfzdiiRirangries, afdazine, 2-(2-hydr-

in U.S. -
OXy- 4%8 H@%ﬁe@)@‘@@@%ﬁl@j@dﬁgﬁgﬁé%@w Ue 4523512552 ﬁ‘@% Froxy-4-(3-butoxy-2

DR AR, DA WSRO RS EA HegedsgyPheny! 6 phen-
1,3, SERaAFRS QHPORY dr&ey 41 RAD38uh \On Scjh 1Cdxy )-2- hydroxypropyloxy]phenyl} -4,6-bis(2,4-
t 11-5,7-di- ted b
dime gi |8t@; é]lj%t)%)t%%%ﬁé -stearoyloxy-’ gi&@g Tphefﬁsﬁﬁ)g% amsioxgphenyl-6-(4-
methS’S’PﬂﬁﬁE@? 8idF@BHIg1-3-(412-hydroxyethoxy]phenyl)benzofuran-2-one],
5,7-di-tert-buty1-3-(4- ethoxyphenyObenzofuran 2 -one,

3-{A-acetoxy-3,5: dimeth =5, 7~ d| ted- b r
s s Sl AL A g nverazine,
N,N-Biggsaliditautinyiiaging)- 5wwrh§ﬁﬁ@dy1@éhﬁwf@mwr@mp@mleroplonyl)hydrazme

3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloyl

dihydrazide, sebacoyl bisphenylhydrazide, N,N'-diacetyladipoyl dihydrazide, N,N'-bis(salicyl-
oyl)oxalyl dihydrazide, N,N'-bis(salicyloyl)thiopropionyl dihydrazide.

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenylalkyl phosphites,

phenyldialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl phos-
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20

10dimethylphenyl)-5,7-di-ted-butylbenzofuran-2-one,
3-(2-acetyl1-5-isooctylphenyl)-5-isooctyl- benzofuran-2-one. A more
WQaTI8eBdscription of the different radicals of the nucleating BgEMB269982584

formula 15(1A), (IS) or (IC) is given below. Examples of a saturated or

unsaturated aliphatic polycarboxylic-a¥dt haying 3 to 25, preferably 3 to

16, in particular 4 to 12, carbon atoms and x carboxyl groups and

optionally containing further hetero atoms in its skeleton are malonic acid,
phitedigistrayiimaionirdbiito L dintesipiitacids(fémnyisutbitidnheinyl) phosphite, disodecyl
pentéiéahﬁmdrsa DR, 5@%9.q&%&»fﬁ#ﬂ@fﬁ%ﬁéﬁ!g&ytﬁrﬁsm fggﬁ%ﬁ@'dbls (2,4-di-

pimelic acid, suberic acid, azelaic acid, sebacic acid anedioic

cum RSy AR BRI SRIe1 D3 e At Bt B gy
diphosghitaneticaiéoxykgracidctytaitiod kyiih agitljtpropis (T trdatrtylig-Gaik thylphenyl)-
penté) OQ&?H‘B rHiBFBQEMh% 8&'9(2 %apgta?é%ﬁ'{ gg(r%,gﬁ%' gthrltol diphosphite, tristea-

panetetracar oxyllc acl entanetetra y IC aCl

ryl SQ@HB%a‘iﬁ'@f&?ﬁB&Pod%'ﬁ@ (Hatirttnaiiphenyd) st nainBeayiens tsRkyephonite, 6-
isoocdishy-dorle caneieirasatuyylig-haidepEAIP eI BCREBASYPRRG,  bis(2,4-di-tert-
butyltgttrrn?g[n(ggg?azea) ?}qbloxwlsp%:ld ,Q%ﬂ%ﬂ Sldtlgrrtn E) ?ngeﬁ?gt% Cr|1c)|f1)ethyl phosphite,
-ﬂum@&@@wmwawﬂd@mwéqwmwma@um@@@@@mam 2,2',2"-nitrilo-

[tr.etWﬁF@YM@f@th@&%ﬂEﬁﬁ;ﬂeﬂq afiifhelyl-2,2- dlyl)phosphlte] 2-ethylhexyl(3,3",5,5'-te-
droxye?]gﬂpgglen diamine-N,N',N'-triacetic acid

tra-t ?Lét%h% I 220(|i M)RPRF;%.I %Ot&l%"ééfl?ﬁ(?gybz (2,4,6-tri-tert-butylphenoxy)-
1,3,2idBxhphmspirepane-N,N,N1,Nr-tetraacetic acid,
triethylenetetraminehexaacetic acid, nitrilotripropionic acid,
1,6-hexanediaminetetraacetic acid, N-(2-carboxyethyl)iminodiacetic acid
The foliawing PRESRIISBIGHBBES BERSTRESI007/052584 -27 - Examples of a
saturated or unsaturated alicyclic polycarboxylic acid having 7 to 25,
P rabl t boxyl grou optio
T ML R T T e e aRE 11 (-
nylphicgithadithideid, 1,4- cyclohexanedicarboxylic acid,
1,4-cyclohexanediacetic acid, cyclohexanetricarboxylic acid,
5cyc|obutanetetracarboxylic acid, cyclopentanetetracarboxylic acid,

c anetetracey lic acid, netrahydrofurantetra ylic acid,
Y? i%tl;):] @ - r{rﬁ%t%%/l 3-cylghel%&hiCl: b c%ﬁgééld,

bicyclo[2,2 cta-7-ene-2,3,5,6-tetracarboxyl
cyclohexang exaéarboxylic acid,

5,6 91;@4et;acarbo?ytrrd§mlo[6 22]|0.sup.2,7 Jdodecaz, 1P-d1mewmchiﬁaw
(A) : (B)
have a lowepalk @roup as a substituent (suc, A thyI group at 10the

% I ﬁ c aC|d
4- cyclohexene 32,3-tricarboxylic acid, 3,5, g

6-reeihye

3
trlcarboxynorbornene -2-acetic acid, thiobis(norbornene-2,3- dlcarboxyllc
acid), bicyclo[4.2.0]octane-3,4,7,8-tetracarboxylic acid,
1,1'-bicyc|opropane -2,2',3 3'-tetracarboxy|ic acid,

(C)
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15acid, tricyclo[4.2.2.0.sup.2,5 ]decane-9-ene-3,4,7,8-tetracarboxylic acid,
3,4-dicarboxy- 1,2,3,4-tetrahydro-1-naphthalenesuccinic acid which may
WA /8of5wer alkyl group as a substituent (such as a methyl RORFEBRARE0S2584
1-, 5-, 6- or 7-position), 2,3,4,5,6,7,12,13-
octahydrophenanthrene-3,4,5,6-tetra@drboxyl ¢ acid and the like.
20Examples of an aromatic polycarboxylic acid having 8 to 25, preferably
8 to 22, in particular 8 to 17, carbon atoms and x carboxyl groups and
optionally containingfurther heteyo-atomsgdn its skel
p-phenyianesiz @ g-phénylenédiethanais Shaligagid,
4-tertbutylp3nthali acid, isophthadic aci tert-butylisepbthalic acid, (D)
terephthalic acid, 1,8-naphthalenedicarboxyli ﬂcid8
1,4-naphthalenedicarb8§<§|'i|é)3acid, 2,6-naphth ?eﬁzé icarboxylic 25acid,
2,7-naphthalenedicarboxylic acid, diphenic acid, 3,3'-biphenyldicarboxylic
acid, 4,4'- biphenyldicarboxylic acid, 4,4'-binaphthyldicarboxylic acid,
bis(3-carboxyphenyl)rrt§|(;@gqe, bis(4-carboxypbenyfmethane,
2,2-bis(3-carboxyphenyl)prd 2,2-bis(4- carboxyphenyl)propane,

pang
3,3-sulforp(lglbe C|q%4f_,4pt§ulf Idli RNZQIC agid - o&%dlbenzmc
¢ acid, 3,3'-carbynyldibenzoic § 3

acid, 4,4'-oxydibe 4,4 (E)
30carbonyldibenzoic acid, 3,3'-tﬁodibenz&c acid, 4,4'-thiodibenzoic acid,

4.,4'-(p- phenylenediox@dibenzoic acid, 4,4-idéphittaloyldibenzoic acid,
4,4'-terephthaloyldibenzoic acid, dithiosalicylic acid, benzenetricarboxylic
acid such as trimesic or trimellitic acid, benzenetetracarboxylic acid,
benzophenonetetracarboxylic acid, biphenyltetracarboxylic acid,
diphenylethertetracarboxylic acid, diphe yIsquonetet?géarboxylic acid,
WO 2007/068766PCTIEP2007/052584 - 28 - H.c—C—CH,

diphenylmet te \rboxylic acid, pefylenetetracarboxylic|acid,
(F) Mmaphthalengtetra rboxplic-acidc 4 -dinpphthalic ﬂ O——P—OCH,CH; (g,

benzidine-3,3-diCaxboyyI-INI,NL tetraac ticged,
diphenylpropanetetracarboxylic acid, ant racefetetrscarbexy ic acid,
phthalocyaninetetracarboxylic acid, ethylenéglyéehtrimellitic cid diester,
Sbenzenehexacarboxylic acid, glycerine-trimellitic atid triestet @nd so on.
A preferred hetero-atom contained in said aromatic polycarboxylic acid is
nitrogen, in particular one to three nitrogen atoms. Most preferred are
5. Hypiobxedaiminedicfercecta rap feyNoheitserd @ipitoiezanen & ONEMadigitgthod toxgtmadne, N,N-
dioct@%&%ﬁﬂﬁé hamg_aﬁfga &%@;P%%ms ﬁ?@-&?ﬁ‘é{?go%% %gapgxylmmipe, N,N-
upbstitute thyl,

. y one dr more hydroxy, amind and/or nitro groups are e
dihexagpedy romeRyran; NdiaeaderBrsypRTIne -eheyriopy N@eiatrgy hydrox-
ylampentyl-Hepradayipumyb 2 maeimyarsyll darnethbutyklty ptiraeiaimrepylerived from

1-ethylpropyl, tert-butylmethyl, hexyl, 151-methylpentyl, heptyl, isoheptyl,
hydrciq%t %ﬁe@%\'ﬁ?e%%bentyl, 1-propylbutyl, 1,1,3,3- tetramethylbutyl, octyl,
nonyl, isononyl, neononyl, 2,4,4-trimethylpentyl, undecyl, tridecyl,

6. NiRSREBIREx BRpIadROYANRYCAMAATEHEN Hnfayidr as VbR hatinaedng; N-octyl-

Branched C3- j\l}r)alk is particularl referre&. One of the preferred .
alphaRNHLL S d L RHRATR TSR 95 1 B3 karoRisrdrmene. N-
hexadeeyeafizry-Ceatatedpliptsitmn N-ocipdenyiEphe(@pB)beyloitrone, 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

20-C(CH3)2-(C1-C7alkyl). Examples of C2-C20alkyl interrupted by
oxygen or sulfur are t-butoxymethyl, t-butoxyethyl, t-butoxypropyl,
WQ-HiBes8aky|, (H3C)3C-S-CH2-, (H3C)3C-S-C2I-14-, (H3C)38CERINE/052584
and (H3C)3C-S-C4H8-. 25 Examples of C1-Coalkoxy are methoxy,
ethoxy, propoxy, butoxy, pentyloxy, héRyloxy, heptyloxy and octyloxy.
Methoxy is particularly preferred. Examples of C2-C2oalkenyl
unsubstituted or substituted by one or more hydroxy, amino 30and/or nitro
groups are 9-decenyl, 8-heptadecenyl, 11-hydroxy-8-heptadecenyl and
8. p&éxie@%gv%'rﬂf‘e?@‘?&’:&{%F}é/Qs?eQQUP&%Q&B&E@E@Q&Z!‘?@?Q&%&@ the lauryl,
C{CIODutyI, cyclopentyl, cyclohexyl, 1-methylcyclohexyl, .
stearyliBYRFR Ao HESEARY BEHERY IFE RS N2 IRIgaTPIey BloHiexginc salt of 2-mercapto-
benzftigHzBIdY Eyel eyl b extiahrpsyldisyardes @ulfide, pentaerythritol tetrakis(p-
dod %?3-C12%3Ioalkélﬁ-Cl-ClOalkyl unsubstituted or substituted by one or
0d8 Jﬂber%a e28 W?e.g. 1, 2 or 3 C1-C4alkyl, are cyclopentylmethyl,
2-cyclopentylethyl, cyclohexylmethyl, 2-cycohexylethyl,

9. PAyarRiRnEA ARy rdr xElRia i Yt *BAs(frrastivieHrl ey heRREY land/or phos-

An example of bis[03-Cl2cycloalky1]-01-C10alkyl unsubstituted or
Phorys, GRftBesad5 A0S B AV RIRE Y eh9aIG e .. 1, 2 or 3 C1-Cdalkyl, is

dicyclohexylmethyl. Examples of a bicyclic or tricyclic hydrocarbon radical

i E 5 éo ﬁg itut ' : . .
10. Q’gé_ CO- ,ﬁ@épgﬁ%t%?%ﬁécﬁ%%ﬁﬁgr%;o%%‘m%@éﬁgdn% gﬁ%fgmlde, trlally?
cyanyreh4iagidRrupe@sstHERTIPG REVEF YRErE THRRSaROSEBYHES. fRgurethanes, alkali
metalafi28atkylk&line 20atkexetaCaks2Siatighanting, ai{dsl oR0RdHBMH UM stearate,
. min h%drox and nitro, preferabl CI-C4aIkIyI C1l-Colkox .
2o R Rl S )R 5y L RIAT Tinolate and potassiu
palmitate, antimony pyrécatecholate or zinc p’yrocatecholate. ’

11. Nucleating agents, for example inorganic substances, such as talcum, metal oxides, such

as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, preferably,
alkaline earth metals; organic compounds, such as mono- or polycarboxylic acids and the
salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium succinate
or sodium benzoate; polymeric compounds, such as polyvinylcyclohexane or any copolymers
thereof and ionic copolymers (ionomers). Especially preferred are 1,3:2,4-bis(3’,4-
dimethylbenzylidene)sorbitol, 1,3:2,4-di(paramethyldibenzylidene)sorbitol, and 1,3:2,4-

di(benzylidene)sorbitol.

12. Fillers_and reinforcing agents, for example calcium carbonate, silicates, glass fibres,

glass beads, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, car-

bon black, graphite, wood flour and flours or fibers of other natural products, synthetic fibers.

13. Other additives, for example plasticisers, lubricants, emulsifiers, pigments, rheology

additives, catalysts, flow-control agents, optical brighteners, flameproofing agents, antistatic
agents and blowing agents. For obvious reasons, the optional usage of antistatic agents
must be kept at reasonable levels to avoid adverse effects on the charge storage properties

according to the invention.



10

15

20

25

30

20are phenyl, 3-methylphenyl, 3-methoxyphenyl, 4-methylphenyl,
4-ethylphenyl, 4-propylphenyl, 4-isopropylphenyl, 4-tert-butylphenyl,
WQ2dHdK36xyphenyl, 2,3-dimethoxyphenyl, 2-nitrophenyl,  PCT/EP2007/052584
3-methyl-6-nitrophenyl, 4-dimethylaminophenyl, 2,3- dimethylphenyl,
2,6-dimethylphenyl, 2,4-dimethylphersf, 3,4-dimethylphenyl,
3,5-dimethylphenyl, 3,5-di-tert-butylphenyl, 2,4,6-trimethylphenyl and
3,5-di-tert-butyl-4- 25hydroxyphenyl. WO
2007/068766PCTIEP2007/052584 - 30 - Examples of phenyl-C1-C20alkyl

14. BQI%%F&H%QVMSHHH%P&O%P%% IE2dicAls RledediiMy s, 4,325,863;
-C30allgll C3-C12c cloalkyl gg C20a kg—% amino, h>édroxy
c

U.-S. dntptittsh (eterably-é 3tér|’k§|50 Kaikpr2pRdiyt; BEAARIER) and
DE- AhyﬂHWZaMIG%CwMM)EdeDGByMEﬂEW A-ErddetbryB-[4-(2-
acet&%ﬂ?ﬁgenz 2 7 qg%lgm%//kenz FB’M%‘HQ §‘PBF{§A&§8§YE [4-( s}earoyloxy-

3-met Imeth and 2-(3,4-dimet e
ethowﬁpéﬁamb@é?fﬁfﬁ!hﬁr@ﬂfér%@d?@[fb @BW@MI@M%@% %Wﬁtb&@yl)ben-

zofur@#ﬁ&%]"ﬁ"?-alge&vbl@ﬁ e]r &Qh&@@ﬂ@ﬂylbanwmymh@ny@ﬁwy% di-

en I C1Qalkyh,unsu bstitut one or
e e U e R
tert- blfmb@rmpi@r@@ﬂﬂpﬂwtﬁ;ﬁ&ﬂwélﬂb@ﬂﬂltﬁ@@ﬁb@ﬂsﬁm@é@bbwmewmr@ one, 3~(2,3-
dimefhinSheRglkyl 7eigich-B RISk Aofartrlltb s eslnarbifys abdyisiys-isooctyl-
Examples of naphthyl-CI-C20alkyl unsubstituted or substituted by one or
benzQiuAN21%8%0alkyl, e.g. 1,2 or 3 C1-Caalkyl, are 1-naphthylmethyl and
2-naphthylmethyl. 20 An example of naphthoxymethyl unsubstituted or
substituted by one or more 01-C20alkyl, e.g. 1, 2 or 3 C1-C4alkyl, is
1-naphthoxymethyl.  An example of biphenylenyl, fluorenyl or anthryl is

A motetipherav eBybridtibrose md, diffbstienidion 2 Ptk Aespagnel\of the formula
A Er ‘ 0 aI1V5nttc)) ? membered heterocyclic radical unsubstituted or
!—L-sgjs(}méo%-oene-orm re 01-C20alky, e.g. 1,2 or 3 C1-C4alkyl, are
3-pyridinyl, 4-pyridinyl, 2-hydroxypyridin-3-yl, 3-quinolinyl, 4-quinolinyl,
Exan%)fé’é)@fg -Surytaed drmrhvkAdan St %Emﬁﬂf@amd having 3 to 25,

1-C20hydrocarbon radlcal contalnln one or more halogen or
prefeﬁ%@ﬁ&ot%éﬁogéﬂa@ﬁ“ qr ét% % %arBP% a}gméﬁap x§?rg?é I groups and optionally
contdirbrg fadznhethydortmpys, idithiskeletethyte peaitafic enik thiphenyimalonic acid,
succr’ﬁhé é’é&ltrbf#éﬂwm@ém{ﬂB%”lé'lpﬁ&ﬁs@ﬁ@%ﬂé@@&ukgl}’é acid, 3,3- dlmethyI?Iutarlc

dichlorophenyl, 3,4-dichlorophenyl and 2,4-b étnfluoromef gé)
acid, adlplc acid, plmellc acid, suberic aC|d azelalc acid, sebacic acid, 1,1 odecaned|0|c

acid, 1,14-tetradecanedioic acid, 1,18-octadecanedioic acid, citric acid, methanetricarboxylic
acid, tricarballylic acid, propenetricarboxylic acid, pentanetricarboxylic acid,
ethanetetracarboxylic acid, propanetetracarboxylic acid, pentanetetracarboxylic acid,
butanetetracarboxylic acid (particularly 1,2,3,4-butanetetracarboxylic acid),
dodecanetetracarboxylic acid, pentanepentacarboxylic acid, tetradecanehexacarboxylic acid,
ethylenediaminetetraacetic acid, nitrilotriacetic acid, ethyleneglycolbis[beta-
aminoethylether]N,N,N",N'-tetraacetic acid, diethylenetriaminepentaacetic acid, N-
hydroxyethylethylenediamine-N,N',N'-triacetic acid, 1,3-diaminopropane-2-ol-N,N,N",N'-
tetraacetic acid, 1,2-diaminopropane-N,N,N',N'-tetraacetic acid,
triethylenetetraminehexaacetic acid, nitrilotripropionic acid, 1,6-hexanediaminetetraacetic

acid, N-(2-carboxyethyl)iminodiacetic acid and the like.
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WO 2007/068766PCTIEP2007/052584 -31 - An example of
tri(C1-C10alkyl)silyl is (H3C)3Si-. An example of
Wk 1/008 Balkyl)silyl(01-Cloalkyl) is (H3C)3Si-(CF12)2-. 5 ExRMPIEB28074052584

saturated or unsaturated aliphatic polyamine having 3 to 25 carbon atoms
and y amino groups and optionally codfaining further hetero atom in its
skeleton are 1,3- diaminopropane, 1,4-diaminobutane and
1,5-diaminopentane. 10Examples of a saturated or unsaturated alicyclic

ExanmoiBaoiiaedianding 6rnorzsiyetéskalidy @icpdigcatboti aicin Haviogy/dmitin

prefeBABHPS BNG ORtiBRAINSFROHRING ST 5}%&?59 AMAWpibitaRkEBam A urther

1,2-diaminocyclohexane, 1 4-diaminocyclohexane,

heterg &t%%fﬁdfi'o%?lﬂ&%b%ﬂ 122X oRFNES, §'%‘fﬁ’f@ﬂﬁ'§ﬁ(ﬂ8&$’cléﬁexyl
cyclohgkatiadivaddiryiatcluik ylimetheoiee b At dimraiicad B eyclohexanetricarboxylic acid,

cyclo%%%égbqyacr@ Xlg&%h o;}eﬁtg’ﬁ %{FQBQ@&E g)ggfg,lohexane 1,4-

bis(aminomethyl)cyc oh xane, isophoronediamine, menthenediamine,
CYC'qlﬁ‘@iaﬁﬁw&af?gt@xmﬁr@ﬂfbé%maw’ﬂ?é[ﬂcﬁfiaﬁmt‘i@@ﬁ)l%(@é’r‘fé'”'C aCId) -3-
methyl%%ﬁdeémmmgwemb@%ﬁmaﬂd Bhedikpe., Lxpataleseabanzs@natiecarboxylic
ine having 6,to 2 refe to 17,1 arlcul
2o R e A e e ot SRV CHRIBIeg fop” Jiodeos-
2,114dégeeornichnmay h@%él%ﬁ@*éﬁ)%h@@lﬂ%ﬁé@@hﬁh@t (such as a methyl group at

the 3m83hﬂ036f3'1‘§1§}é’£m&$‘)’ R }?fé%bﬂﬁ?&?éﬂé@’ﬁﬂﬁn&&réﬁééﬂlﬂ%ﬁiuﬁ@%
2,4- dlamlnotol ene, 2,6- d(%nﬂl?nﬁé?gene 3,4-diaminotoluene,

t”carﬁ%%q}‘r‘flﬁﬂw ArRliGy RStk S/ HRRBYAVED . shekuRarRIInR-Id. 3.5.6-

tricarbgbedinrbtinyboepheaengliersiia thinkis 2 drockameimath @sityéebexylic acid),
blcyc?og(é'@mmgﬂé( rﬂ“ﬁs%@é’éﬁ%&&ﬂﬂé@m% 3 AD'QW‘BB}BBXHQ'QQ é § -tetracarboxylic

diaminonaphthalene, 1,8-diaminonaphthalene,

acid 2 2- Bié%iﬁﬁ'fﬁﬁmﬂﬁé}i@'Cﬁr{?oﬂfﬁmlﬁﬁﬁ%@ﬁmnéyrazme -2,3,5,6-tetracarboxylic
acid Qr@dhmmmbepamna@wn&@@é&atm@tmdbmain@,c&i334 -dicarboxy-

dj 1- 4d|a obiphenyl. 3,3'-dimet 44 -diaminaobi nyl. 4.4'-
1.2, 3N A Rt A IO e AT AR b s o

SUDS VP HAORE SRy I SHIRaRER L ANg T m BthGteeipestinmitiing, 4.5.6,7,12,13-

octathdrometRdiRpRMAe236n 6/ Bdiea b ongiyianadi 2:e-gkathylaniline,
304,4'-diamino-1,2-diphenylethane, 4,4'-diamino-2,2'-dimethylbibenzyl,
4,4'-diaminostilbene, 3,4'-diamino-2,2-diphenylpropane,

Exandplediamrear2tibiphbreghboptinacid hadiarfitmaiperphalble o 22, in particular 8

to 173ér9m@%%%wmﬁﬁoﬂﬂgg¥%6%r%l -Sittiadianiingef hiero atoms in

dithiodianiline, 3,3'-diaminodiphenylsulfone, 4,4 dlamln phen Isulfone,
s SKeISlop 2R PrOBERYSBRARGRL: A9R.ArRRrBIIesbEERRact: phihalc acid, -tert-
butylgidhaliarntih enaindideotd, SMEHANAYVIOGENOERGEIE RR@PFIDSRSSAd, 3B-

naphthalenedicarboxylic acid, 1,4-naphthalenedicarboxylic acid, 2,6-naphthalenedicarboxylic
acid, 2,7-naphthalenedicarboxylic acid, diphenic acid, 3,3'-biphenyldicarboxylic acid, 4,4'-
biphenyldicarboxylic acid, 4,4"-binaphthyldicarboxylic acid, bis(3-carboxyphenyl)methane,
bis(4-carboxyphenyl)methane, 2,2-bis(3-carboxyphenyl)propane, 2,2-bis(4-
carboxyphenyl)propane, 3,3'-sulfonyldibenzoic acid, 4,4,-sulfonyldibenzoic acid, 3,3'-
oxydibenzoic acid, 4,4'-oxydibenzoic acid, 3,3'-carbonyldibenzoic acid, 4,4'-
carbonyldibenzoic acid, 3,3'-thiodibenzoic acid, 4,4'-thiodibenzoic acid, 4,4'-(p-
phenylenedioxy)dibenzoic acid, 4,4'-isophthaloyldibenzoic acid, 4,4'-terephthaloyldibenzoic
acid, dithiosalicylic acid, benzenetricarboxylic acid such as trimesic or trimellitic acid,
benzenetetracarboxylic acid, benzophenonetetracarboxylic acid, biphenyltetracarboxylic

acid, diphenylethertetracarboxylic acid, diphenylsulfonetetracarboxylic acid,
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tolidinesulfone, 2,7-diaminofluorene, 3,7-diamino-2-methoxyfluorene,
bis-paminophenylaniline, 1,3-bis(4-aminophenylpropyl)benzene, 1,4-bis(4-
WQMIHdRetylpropyl)benzene, 1,3-bis(4-aminophenoxy)benzeReT/ER2H)3((52584
aminophenoxy)benzene, 4,4'-bis(4-aminophenoxy)biphenyl, bis[4-(4-
5aminophenoxy)phenynether, bis[4-{Z%&minophenoxy)phenyl]sulfone,
9,9-bis(4- aminophenyl)fluorene-1,2,4,5-tetraaminobenzene,
1,3,5-triaminobenzene, 1,2,4- triaminobenzene, Para Rosaniline,
diphenyireaiiamiteisoanodx g8 adidniientsnstalineatrisiicaanidophenyl)methane,

naphthAEnHamIeaBBiiding andHiglend REAN B Al R SAFBLRY 94 N
saturated aliphatic amino carboxylic acid having 2 to 25, preferab to
%{}%V,'? %ﬂﬂn%”%?

rated ali ly 2 to.
tetrageetin acidydiRar iy PNGIYR & &?ﬁg%fﬁHafa&%%ﬂi&?c'd’
phthajcoypsicatdtcpthobatly)ic anidirthgléndbgrdidtenelbiomsdilitsigkeleton are
i g@ﬁgﬁi i INORrapiani i -ami ionic acid,
benzgﬁﬂa-amln%ﬁ%i?%%ﬁ@agfﬁ%ﬂ%%ﬁ% ﬁﬁ?egg&e%%%%butyric acid,
gamma-aminobutyric acid, alpha-amino-alpha-methylbutyric 15acid,
A pred@ii AeAsniIaraHp Bantariky i uxidcaasichtR) Pos amibRiEe Rl s agish dpeia-
.aminoisobutyric acid, alpha-amino-n-valeric acid, delta-amino-n-valeric . .
part e e S o T MIoR D et LA PRy RV el o pyricine
and syiphkiadidoisovaleric acid, 2- amino-4-pentenoic acid,
alpha-amino-n-caproic acid, 6-aminocaproic acid, alphaaminoisocaproic
acid, 7-aminoheptanoic acid, alpha-amino-n-caprylic acid, 8-aminocaprylic
Exanyles o S ORI S B AR 2HBic ARG and being optianaly
su bsﬂ@tammoﬂ@mnmwidx?,—arﬂhmuﬂ@cmptdgmmﬂiae: e&w&mmw,
1-meRTRaiA, 2eid iy SiReuEINAIBIE Rl MSAPINGe ATBIINGe R Methylbutyl,

S-(carboxymethyl)cystine, aminomalonic acid, and the like. Examples of a
2 mel PO B Al YR BN 4 KA IRP Mg TR Y ey
1-meRppefeyabiypiyloishreaiynn aibmsesyiapisIvypOps dpeopybathioxyl,3,3-

s d optionally, containing further, hetero, atoms in its skeleton,are
etra S Ao A B A Hoon.

pentaigeynbeyEesRsafetaryBIsiiY atidy droaysifivcyriohexaneeimoRiarcaer’ Cs-

CrralRyRringmelapcyrahirnnesadiony|isasite radainAgd-of the radicals X1, Y;, Z; and

. b boxylic.acid, 3,5-diami loh boxyli id,
2 is branched s ColtiD A SRR TS R RRAVRR 1l BRHRECAP R o
-C(Citgrri&tieCaatityt). carboxylic acid having 7 to 25, preferably 7 to 15, in

particular 7 to 11, carbon atoms, z' amino groups and z" carboxyl groups

and optionally containing further hetero atoms in its skeleton are
Exa%@éﬁﬂ%ﬂgwgggﬂeggiay &W_n W@ulfur are t-butoxymethyl, t-butoxyethyl,
t-but@%?@@w%mﬂﬂamwﬂmsmsgmm)ammI(ll_dg(;‘_/}me@iﬁaﬂgamid,
H.Ccoai ol;?:_phenylproplonlc acid, 3-amino-3- phenylpropionic acid,
( Scégr%%m?no cinnamic acid, 2-amino-4-phenylbutyric acid, 4-amino-3-

phenylbutyric acid, anthranilic acid, m-aminobenzoic acid, p-aminobenzoic
Exar@glsh 8r@piRikopeioyiRanaeic abisky2 srapory Someiyy isseizriryasiskyloxy,
heptyofé%n é%%‘é‘é@%t{‘% l%@%&?f %%%’r‘tlzét?lamrw Dreferred.

Examples of C,-Cyoalkenyl 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 C3-C4,cycloalkyl unsubstituted or substituted by one or more C;-Cyalkyl, e.g. 1,

2, 3 or 4 C4-Cjalkyl, are cyclopropyl, 3-methylcyclopropyl, 2,2,3,3-tetramethylcyclopropyl,
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53-methylbenzoic acid, 2-amino-5-methylbenzoic acid,
4-amino-2-methylbenzoic acid, 4- amino-3-methylbenzoic acid,

WQ 2Kk Bmethoxybenzoic acid, 3-amino-4-methoxybenzoic eTdEP2007/052584
4-amino-2-methoxybenzoic acid, 4-amino-3-methoxybenzoic acid,
2-amino-4,5- dimethoxybenzoic acid, 4faminophenylacetic acid,
m-aminophenylacetic acid, p- aminophenylacetic acid,
4-(4-aminophenyl)butyric acid, 4-aminomethylbenzoic acid, 4-

cyclobOatinisysinpempyh eyaidheryic aoidihylaysiobeiyh2amietagldyclohexyl,
o minacianam . 00 : 4 o-amingh . d
i e tho
acid, 5-amino-1-naphthoic acid, 6-amino-1-naphthoic acid, 7-
Exanaptén of (P hitheioakid)-Grainalayl tmapbtiaited cd s Ubatinined 24napd throitore
acid. 3-aminos2- naphthqic acid, 4-aminos heic. ac]
O Rl e e DR 2 e Efenttctn

cyclohexiRethapheRIe kRS- aranssherdprAYiczRIBloBe R IfsIenzoic

(4-mégigcdetbhalignmieenyl3'-dicarboxydiphenylmethane and the like. Examples
of halogen or pseudo-halogen are -F, -Cl, -Br, -I, -ON, -ONO, -OCN, -SON
and -ON S. 20 x and y are 2, 3, 4, 5 or 6, preferably 2 or 3, in particular 3.
An exgapdeinf bisiCafidzgydtoalkgl]-4akiByipresakstiiite opasuhsifirtesliyr e or more

Ci-Coalkigferged is g fire copaining @dyRiraiinemaagnt of the formula (1A), (1B)
or (10) wherein x, y or the sum of z' and z" are 2 or 3, and when X, y or the

sum of z' and z" are 2, X0, Yo, and Zo are the group of the formula
Examytesot aybirythie sutriogtirt apdretabe3 radd;aY wjthridi@ dtacertive gtoos of

unsub¥RAERYIA e HPBRERERMdRN29I0PZREH, 2 or 3 C-Caalkyl, are

CH;—
®/ 3 3 3 CH2_ and
CH,

CHy— .

Examples of phenyl unsubstituted or substituted by one or more radicals selected from
C4-Cyalkyl, C4-Cyalkoxy, C4-Cyoalkylamino, di(C4-Cyalkyl)amino, amino, hydroxy and nitro,
preferably C4-Cyalkyl, C4-Csalkoxy, C4-Csalkylamino, di(C4-Csalkyl)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-dimethylaminophenvyl, 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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- 34 - Particularly preferred is a film containing a nucleating agent of the
formula (1A), (1B) or (IC) wherein the radicals XI, YI, 71 and 72

Werepeedently of one another are 5C1-Cloalkyl unsubstitutedR§fT/EP2007/052584
substituted by 1, 2 or 3 hydroxy, amino and/or nitro; 02-C20alkenyl
unsubstituted or substituted by 1, 2 088 hydroxy, amino and/or nitro;
C2-C10alkyl interrupted by oxygen; C3-C6cycloalkyl unsubstituted or
substituted by 1, 2, 3 or 4 CI-Cialkyl; (C3-C6cycloalkyl)-CI-C10alkyl
unsubstituted or substituted by 1, 2 or 3 CI-Cialkyl;

Exanqﬂgbggf:fhgﬁfy@k@ Ky dnSeifalkyd MBS URSIRHIRS B SRR Py dedNelected

phenyl unsubstituted or substituted by 1, 2 or 3 radicals

from Suréeediot ){% Eregyaes! %,YélRBQQYb?cJLC&H%}f&ﬁ%r%“mE’CD@r%B%PH@ preferably
C,-Caathiyl oChyinyxioaligl nptren IS Shehwlkody Gh O ajkgaxg sakestituted, or

itut
oo e T A R A B vty
2-ph@mém1@yhe%phamdgmmt%mgﬂwmﬁtMté&wrmem@ry@@yd:a_rmWI,
2-(3@19#&@1},{[5{(%5}%%% unsubstituted or substituted by 1, 2 or 3 CI-Cialkyl,
naphthyl unsubstituted or substituted by 1,2 or 3 C1-C4alkyl;
20naphthyl-C1-C10alkyl unsubstituted or substituted by 1, 2 or 3

An eir@atkyhaayghthexyimesopktinged stittitestioned bstintea byole £6€3alkyl, e.g. 1,

2 or £ECAalii, Rishenylemyioiurise eaRthryl; 3-pyridinyl, 4-pyridinyl,
o -hydro@pyndlr?g ylwguméﬁnyl ej}%umollnyl 2-furyl, 3-furyl, 1-

methyl-2-pyrryl; WO 2007/068766PCTIEP2007/052584 - 35 -
An example of biphenyl-(C+-C1oalkyl} unsubstituted or substituted by one or more C4-Cypalkyl,

e.g. 1, 2 or 3 C4-Caalkyl, is 4-biphenylmethyl.

Examples of naphthyl unsubstituted or substituted by one or more C4-Cyalkyl, e.g. 1, 2 or 3

C4-Cjalkyl, are 1-naphthyl and 2-naphthyl.

Examples of naphthyl-C4-Cyealkyl unsubstituted or substituted by one or more C4-Cyalkyl,
e.g. 1, 2 or 3 C4-Caalkyl, are 1-naphthylmethyl and 2-naphthylmethyl.

An example of naphthoxymethyl unsubstituted or substituted by one or more C4-Cyalkyl, e.g.

1, 2 or 3 C4-Cjalkyl, is 1-naphthoxymethyl.

An example of biphenylenyl, fluorenyl or anthryl is 2-biphenylenyl, 9-fluorenyl, 1-fluorenyl or

9-anthryl, respectively.

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-C,alkyl, 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-dichlorophenvyl,
3,4-dichlorophenyl and 2,4-bis[trifluoromethyl]phenyl.
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1-bromo-2-methylpropyl, dichloromethyl, pentafluoroethyl,
3,5-bis[trifluoromethyl]phenyl, 2,3,5,64etrafluoro-p-tolyl,

WO 2diBeidrophenyl, 3,4-dichlorophenyl or 2,4- bis[trifluoromethGNFHREAYT/ 052584
tri(Cl-Cmalkyl)sily1; or 5tri(Cl-Cloal kyl)silyl(C -Clod lkyl). Further
preferred is a film containing a nucleatihg agent of the formula (1A), (IB) or
(IC) wherein 10the radicals Xl, YI, Z1 and Z2 independently of one
another are branched C3-C10alkyl; 03-C10alkyl interrupted by oxygen;
C3-Cécycloalkyl unsubstituted or substituted by 1, 2, 3 or 4 C1-C4alkyl;

An X935 ey ey )flyhdiRalkyHupsupstituted or substituted by 1, 2 or 3
CI-Cialkyl; phenyl unsubstituted or substituted by 1, 2 or 3 C1-C4alkyl;

phenyl-C1-C10alkyl unsubstituted or substituted by 1, 2 or 3 radicals
An exateuitedt firt(@, Craiaky)s iyl (06 ECom koM, (EROIBER(GHHH-1-C10alkyl);
naphthyl-C1-C10alkyl; tri(C1-C10alkyl)silyl; or
tri(C1-CialkyOsily1(C1-05alkyl). WO 2007/068766PCTIEP2007/052584 -
Examyges/ka siHairsseisasaiHaeaA@iRitiartidednadadente e sameniatoms and

y am(hd)grdipeimd épRonaiBs cofam misidnied Hetb® ateniamiithedaidvlae 1,3-

diaminopropane, 1,4-diaminobutane and 1,5-diaminopentane.

Examples of a saturated or unsaturated alicyclic polyamine having 6 to 25, preferably 6 to
13, carbon atoms and y amino groups and optionally containing further hetero atom in its
skeleton are 1,2-diaminocyclohexane, 1,4-diaminocyclohexane, 4,4'-diaminodicyclohexyl,
4.4'-diamino-3,3'-dimethyldicyclohexyl, 4,4'-diaminodicyclohexylmethane, 4,4'-diamino-3,3'-
dimethyldicyclohexylmethane, 1,3-bis(aminomethyl)cyclohexane, 1,4-
bis(aminomethyl)cyclohexane, isophoronediamine, menthenediamine, melamine, 1,3,5-
triaminocyclohexane, 1,2,4-triaminocyclohexane, 1,2,4,5-tetraaminocyclohexane and the
like.

Examples of an aromatic polyamine having 6 to 25, preferably 6 to 17, in particular 6 to 13,
carbon atoms and y amino groups and optionally containing further hetero atoms in its
skeleton are o-phenylenediamine, m-phenylenediamine, p-phenylenediamine, 2,3-
diaminotoluene, 2,4-diaminotoluene, 2,6-diaminotoluene, 3,4-diaminotoluene, 4,6-dimethyl-
m-phenylenediamine, 2,5-dimethyl-p-phenylenediamine, 4,5-dimethyl-o-phenylenediamine,
2,4-diaminomesitylene, 2,3-diaminopyridine, 2,6-diaminopyridine, 3,4-diaminopyridine, 1,5-
diaminonaphthalene, 1,8-diaminonaphthalene, 2,3-diaminonaphthalene, 2,7-
diaminonaphthalene, 9,10-diaminophenanthrene, 3,3',5,5'-tetramethylbenzidine, 3,3'-
dimethyl-4,4'-diaminobiphenyl, 3,3'-dimethoxy-4,4'-diaminobiphenyl, 4,4'-
diaminodiphenylmethane, 3,3'-diaminodiphenylmethane, 3,4'-diaminodiphenylmethane, 4,4'-
methylenedi-o-toluidine, 4,4'-methylenedi-2,6-xylidine, 4,4'-methylenedi-2,6-diethylaniline,
4.4'-diamino-1,2-diphenylethane, 4,4'-diamino-2,2'-dimethylbibenzyl, 4,4'-diaminostilbene,
3,4'-diamino-2,2-diphenylpropane, 4,4'-diamino-2,2-diphenylpropane, 4,4'-
diaminodiphenylether, 3,4'-diaminodiphenylether, 4,4'-thiodianiline, 2,2'-dithiodianiline, 4,4'-
dithiodianiline, 3,3'-diaminodiphenylsulfone, 4,4'-diaminodiphenylsulfone, 3,3'-

diaminobenzophenone, 4,4'-diaminobenzophenone, 4,4'-diaminobenzanilide, o-
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when x is 3, Xo is the group of the formula  5the radicals X1
independently of one another are n-propyl, i-propyl, n-butyl, 1,1-d
WorREtHEssA, 1-methylpropyl, 2-methylpropyl, n-pentyl, 1,1-dinrR&thARFHIS2584

1,2-dimethylpropyl, 2,2-dimethylpropyl, 1-ethylpropyl, 1-methylbutyl,

2-methylbutyl, 3-methylbutyl, n-hexyl,32,2-dimethylbutyl, 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,
tolidiggsidioeryR.7aamibidayomiitiyd|Brinetkyhelicisyiigrene, bis-p-

inBpMEIOMAMONEXYls @.-3rRiRaBHBA R ameOriimRHAYI-cyclohexyl,
amlnlggﬁghgxyl-ethyl, gysclohept(yél, cyﬁoga??%fjlzclododecyl,%hen [, benzyl,

aming RN P IPSTBRBRY fethpis Gaay N PRGBGSR N3 hiktiSiBhenyl,

amindpmetbylpbemzdna-athyipb@rytideptindpke)bydhdrgthiigie@yl,
rRdidimethyl Sidimat | €8M:pis(4-

o SRBIAB SEIBIG 8 SEED

am'”QBWWL?@%%%@%%%W@’édﬁ i %(‘ﬁ%!&eét%@'

triam&@ﬁi@h@%ﬂﬁ?F?@FmRFBQIBDn@h@m@m&&%@bﬁ’anaﬂwtﬁﬂié{rﬂmgbyﬁki&irﬁb?trism-
. grou the form en vy is 3..Vo,is the group.of the formula the

amin g e D el o SRY SRR 08 RIS, -propyl. n-buty,

1,1-dimethylethyl, 1-methylpropyl, 2-methylpropyl, n-pentyl,

Exardple§l bhaHyHRERM el Srdimeimdeapvato 2adimetavieronyladiceiaviRgepyd, 25,

¢ 1-m|eth}/lbuty_l, 2-meth%‘l\_butél 3-methylbutyl, n-hexyl, 2,2-di- 25me,th%lbut II
prefespbly o gl eyt S8 AIESES, 4 RO ARIPR A, £A09! oroups
and ¢ptiematiyrodbiaining  RidAREhetérg pornd, i8 /% dkaletiopl actydnuyoktsiity heid, alpha-
amin%%myécwgg{é%m'rn%mktcé’gilé’,l'b%%-gﬁﬁﬂggé’#yﬁgqaa%bﬂha-aminobutyric

~4-methyl-cyclohexyl, 2,3-dimethyl-cyclohexyl,
acid, beta-aminobutyric acid, gamma-aminobutyric acid, alpha-amino-alpha-methylbutyric
acid, gamma-amino-alpha-methylbutyric acid, alpha-aminoisobutyric acid, beta-
aminoisobutyric acid, alpha-amino-n-valeric acid, delta-amino-n-valeric acid, beta-
aminocrotonic acid, alpha-amino-beta-methylvaleric acid, alpha-aminoisovaleric acid, 2-
amino-4-pentenoic acid, alpha-amino-n-caproic acid, 6-aminocaproic acid, alpha-
aminoisocaproic acid, 7-aminoheptanoic acid, alpha-amino-n-caprylic acid, 8-aminocaprylic
acid, 9-aminononanoic acid, 11-aminoundecanoic acid, 12-aminododecanoic acid, 2-
aminoadipic acid, arginine, asparagine, aspartic acid, cystine, glutamic acid, glutamine,

ornithine, creatine, S-(carboxymethyljcystine, aminomalonic acid, and the like.

Examples of a saturated or unsaturated alicyclic amino carboxylic acid having 7 to 25,
preferably 7 to 9, carbon atoms, z’ amino groups and z” carboxyl groups and optionally
containing further hetero atoms in its skeleton are 1-aminocyclohexanecarboxylic acid, 2-
aminocyclohexanecarboxylic acid, 3-aminocyclohexanecarboxylic acid, 4-
aminocyclohexanecarboxylic acid, p-aminomethylcyclohexanecarboxylic acid, 2-amino-2-
norbornanecarboxylic acid, 3,5-diaminocyclohexanecarboxylic acid, 1-amino-1,3-

cyclohexanedicarboxylic acid and the like.

Examples of an aromatic amino carboxylic acid having 7 to 25, preferably 7 to 15, in
particular 7 to 11, carbon atoms, z’ amino groups and z” carboxyl groups and optionally

containing further hetero atoms in its skeleton are alpha-aminophenylacetic acid, alpha-
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WO 2007/068766PCTIEP2007/052584 - 37 - 3,3,5-trimethyl-cyclohexyl,
1-cyclohexyl-ethyl, cycloheptyl, cyclooctyl, cyclododecyl, phenyl, benzyl,

WA 28HEMAEhYI, 2-phenylethyl, cumyl, 2-methylphenyl, 3-methypAERAV07/052584
4-methylphenyl, 2-ethylphenyl, 3-ethylphenyl, 4-ethylphenyl,
2,3-dimethylphenyl, 3,5-dimethylphem8, 2,3,5-trimethylphenyl,
2,4,6-trimethylphenyl, 4-n-butylphenyl, 4-tert-butylphenyl, 4-
5methoxyphenyl. Likewise of interest is a film containing a nucleating

aminagmte-ohty foomiokiq KC)dvRemina2apitbnylridpiositdetidy Sodmite-dnother

phen?ﬁ?répfgn% 94 aifhe rﬁmﬁ@l&rmaﬁ‘{pa%%'@%ﬁm@@ﬁ%ﬂtl@wmmﬁa‘iﬁmo 3-
n-propyl, i-propyl, n-butyl, 1,1- dlmethylethyl 1-methylp

ohor ARG g PR R TR ERG001 55 AR, 1. 2ot

meth&%&dm&ﬂby&mwb-ﬁ-eth&lplhmﬁolﬂ:-aneﬂ‘(ylbmﬂlylb-z metinyitiaitydic acid, 2-amino-
bytyl

3-me§1§ﬂﬁén%exy%¥c!fd“’i18 yﬁ%ﬁétﬁ?ﬁ%&‘d%b i3 9%8'% R‘é‘iﬁbl@eﬁ?&’é R 4

5-ethylhex 1,1,3,3-tetramethylbutyl,

ocC
aming-3-meiHbAT B ASId 2RIy RIGHG I Gy BBpERRyl-methoxybenzolc
acid W@iﬂh@‘ﬂnﬁ?ﬂﬁﬂ&ﬂbﬂn@ﬁiﬂ%ﬂ%}d éirmatbyhémw@ﬁyimc aC|d 2-amino-4,5-

loh | 2 th lohexyl 335 t hexyl,
R vE R e e s e ey
amingpherpiegatiedsit, ZM@nyrahwwwwmmmrpnewmwémgn@m 4-
amlnﬁrﬁ%ﬁw H’Q?T‘é(éeac %Wlmmo&ﬁgﬂﬁwlrﬁﬁ%ﬁhﬁﬁmc acid, p-

am|n§c$8%wm€)é@r|]§;‘g Oi'abrgﬁﬁ%@eﬁygl "%8?; %égﬁnet é) fri]iyamlno 1-naphthoic
acid,4Harethoxlypaeimyioi2 5Citl pardivinar intepb#tos aditmzentaimihgaphtclieadnid, 7-
amm@gﬁﬂéaﬁtﬁlﬁc‘c%ﬁUé’j‘a@fﬁ?\éf"ﬁ‘%@dﬂt(hd&:‘%e’?d Hdmihe A AbI S R aino-2-

and the radicals X1 are tert-octyl
naphthoic acid, 4-amino-2-naphthoic aC|d 5-amino-2-naphthoic acid, 6-amino-2-naphthoic

acid, 7-amino-2-naphthoic acid, 8-amino-2-naphthoic acid, 3,5-diaminobenzoic acid, 4,4'-

diamino-3,3'-dicarboxydiphenylmethane and the like.

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

xandyare 2, 3,4, 5 or 6, 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, X,, Yo, and Z, are the group of the formula

JoR
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1,1,3,3-tetramethylbutyl). WO 2007)068766PCT/EP2007/052584 Also of
particular interest is a film containing a nucleating agent of the formula (I1B)
WQHB7IPYofs 3, Vo is the group of the formula 5methylethyl). BRd/HR2007/052584
radicals VI are tert-butyl (i.e. 1,1-d Specific examples of compounds of
the formula (IA), (IB) or (IC) are 1,3,53%enzenetricarboxylic acid
tris(3-methylbutylamide), 101,3,5-benzenetricarboxylic acid
tris(cyclopentylamide), 1,3,5-benzenetricarboxylic acid
tris(1,2-dimethylpropylamide), 1,3,5-benzenetricarboxylic acid
pam&ﬁ%ﬁw@?s%xtﬁmQﬁvmJoémﬁamws%@r&arﬁgww{s-;fciﬁé'%;ﬁ{meczmﬁmeap (IC)
1,3,5-benzenetricarboxylic acid tris(3,7-dimethyloctylamide),
whergigy 35 -benzenetricarboxylic acid tris(1,1-dimethylpropylamide),
the réd&ﬁdo)énzenEﬁrmﬁlﬁaxyﬂemd@nwtﬁrbmaﬂﬂmﬂi&)re

Cs- 15@%‘%@68&%{8@ § ﬁ‘fl:é ?‘:35:!)9@9 H@%&F%F?M'&'S?vd/or nitro;

benzenetricarboxylic aC| sobutylami

Cz-Cm,aélf@rtyéHaéwéﬁi%aeﬁdafmba&iutﬁqslqz ‘e RcheiRsAgHIaayd/or nitro;

C,-Cakyd Prtbrnperetscatamxylic acid tris(1, 1 dimethylpropylamide),
zenetricarbo lic aci trls ),
CS'Cidécé%e)ﬁzugr?éj rlcglrjgoié i€ amgt%rls(% uty am i 4?8 “Caalkyl;

(Cs-Qe@/@O@éYYi)eﬁe@maﬂbthlwlaQiiwtﬂ@(qr-a@hﬁh@m?IémHé’)or 3 Cy-Caalkyl;
b.s[clqésé Riane e ceTRmim G ftiRl BHRYIPSERYEIBIFN®) 2 or 3 Ci-C,alkyl;

1,3,5-benzenetricarboxylic acid tris(3,3,5-trimethylcyclohexylamide),

G

3

CH_ ’

phenyl unsubstituted or substituted by 1, 2 or 3 radicals selected from C4-C,alkyl,

C+-Caalkoxy, C4-Csalkylamino, di(C4-Csalkyl)amino, amino, hydroxy and nitro;

phenyl-C,-C,palkyl 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-Caalkyl;

biphenyl-(C4-C1palkyl) unsubstituted or substituted by 1, 2 or 3 C4-C,alkyl;

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

naphthyl-C,-Cqealkyl unsubstituted or substituted by 1, 2 or 3 C4-Cjalkyl;
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;
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1,3,5-benzenetricarboxylic acid tris(4-methylcyclohexylarnide),
1,3,5-benzenetricarboxylic acid tris(cyclobutylamide),

WQ 298 didenetricarboxylic acid tris(n-butylamide), PCT/EP2007/052584
1,3,5-benzenetricarboxylic acid tris(4-tert-butylphenylamide),
301,3,5-benzenetricarboxylic acid tris$®-ttrifluoromethoxy)phenylamide),
1,3,5-benzenetricarboxylic acid tris(pentafluorophenylamide),
1,3,5-benzenetricarboxylic acid tris(2-ethylphenylamide), -39 -

1-brahy®;3-betirg petpvadicngtionzaii trisgatdf doresthylpBéaisltrifey omethyllphenyl,
23 5%3&5‘&5&%%%%@%#&%% HER(B. B Risitriflespaasiyiphenylamide),
3,5-benzenetricarboxylic acid tris(4-n-butylphenylamide),
b's[trfl@?mﬂwgﬁ&ﬂrbowhc acid tris(cycloheptylamide),
tri(C /8¢, hBasitglenetricarboxylic acid tris(1-cyclohexylethylamide),
o 1o trica lic acid tris(2,4,6-trimethylphenylamide),
tn(C&%é[’%ﬁ%ﬁgﬂé rga%%zjllic acid tris(4-methylphenylamide),
1,3,5-benzenetricarboxylic acid tris(benzylarnide),
1 3 5-benzenetricarboxylic acid tris(cyclopropylamide)
benzengtricarboxylic aC|d ris(4-ethox
Furt R R S R B R R B, 0 or )
whergig 5-benzenetricarboxylic acid tris(phenylamide),
the réd?bésmﬂzﬁnQQVW@XMHEMQ%W%ﬁBﬁWB?Qb@m'de)
1,3,5-benzenetricarboxylic acid tris(2,3-dimethylphenylamide),
bran‘i@ézS%@ﬁ%hetncarboxyllc acid tris(3,5-difluorophenylamide),
Cs-Cl 85t renrentd tarboygdic; acid tris(4-fluorophenylamide),
C3-C]cgc%gﬁmﬁ%%g{ﬁ‘umwl‘%@%ﬁ&ﬁ@é%@%%@ﬁﬂaﬁ"@%k l;

-benzenetricarboxylic acid tris(2-methylphenylamide

Cr%%’@%ﬁeﬁeﬁr@é%k‘ﬂ%‘%ﬂ%ﬁ%@ SL@ﬁHM‘?ﬂBﬁenﬂé’rﬁ?d%) Caalkyl

i is[3,5-dimethylbenzoylamino]benzene,
3,5-tris[cyclopentanecarbonylamino]benzene,

hylpropionylamino]benzene,
,3-ditnethylbutyrylamino]benzene,
2-ethylbutyrylarninolbenzene,

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

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

biphenyl-(C4-Cipalkyl);

naphthyl-C,-Cypalkyl;

tri(C4-Cqoalkyl)silyl; or

tri(C4-Caalkyl)silyl(C4-Csalkyl).
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-40 - 1,3,5-tris[2,2-dimethylbutyrylamino]benzene,
1,3,5-tris[2-cyclohexyl-acetylamino]benzene,

WQ 2903/66&]8¢cyclohexyl-propionylamino]benzene, PCT/EP2007/052584
1,3,5-tris[4-cyclohexyl-butyrylamino]lbenzene,
51,3,5-tris[5-cyclohexyl-valeroylaminci®enzene,
1-isobutyrylamino-3,5-bis[pivaloylamino]lbenzene,
2,2-dimethylbutyrylamino-3,5-bis[pivaloylamino]benzene,

Also 8f3nthnestlisy b tityrgntaing @ & misgiiawpzenind tberieemela (IA) wherein
x is 2lopPis[isobutyrylamino]-5-pivaloylaminobenzene,
101 3-bis[isobutyrylamino]-5-(2,2-dimethyl-butyryl)aminobenzene,

is[isa amin 3 dimethyEbytyryhdaminoben R
Wheniké é g%étﬁyl% (fyrﬁaﬂ,ﬁlno 5-'nobé)rrlzen’ »and
1,3- bIS[2 2-dimethylbutyrylamino]-5-isobutyrylaminobenzene,
1,3-bis[2,2-dimethylbutyrylamino]-5-(3,3rdimethylbutyryl)-aminobenzene,
151,3-his[3,3- dlmethylbutyéylamlno] -5-pivaloylamino-benzene,

wnery3is ST D Gy AT ispou

ryl-aﬁﬂﬂobenzene,
1,3-bis[3,3- dlmethylbutyrylamlno) -542,2di

ethyl-butyrylamino)aminoben
the rg&@gils_]xutﬁ ﬁo@ﬁéé@%ﬂﬁ}ﬁ#%ﬂgm %?é{lﬂwgﬂp?% ; n-butyl, 1,1-dimethylethyl,

butyrylamino)-benzamide

1- mqulywla%mﬁg](ﬂﬂmgy@mm bbﬂlzcgppmy@ylpropyl 1 2 -dimethylpropyl, 2,2-di-
meth'Nﬂr@@vl‘r%ﬁ;hmotmvalwammobybenﬁ@mLd@;tyl 3-methylbutyl, n-hexyl, 2,2-di-

meth% ﬁ‘}yi gi@gtﬁﬁ)‘lc glgyf; %(%hs Ivggq@mlngi)eg e%mfﬁie)éyl n-octyl, 1,1,3,3-
tetramg[@;ﬂbg@@)%ﬂrﬁ]@m&m@iwhﬁqmﬁmm@e:lobutyl cyclopentyl cyclohexyl,

2- mML%&d |met 5@@&&%3&98@%5@@)4'3 @@I’ohexyl 2,3- dlmethyl cyclohexyl,

C 3,5 b| pivalo amlno zamid
3.3 5|ﬁ“§’tﬁ$'i&¥| -5Y8! %¥t§’t§§ 59 ﬁh %Yﬁn%’%ﬂ O fi‘?ﬂ?&ﬂ cyclododecyl, pheny!,
benzi; (B-phenﬂy&dMyZ)pi&ﬁMeﬂ(ﬁ meﬂﬂllﬁdwem&mhwwbéﬂzaﬂmwmlenyl 4-methyl-

phenilplﬁ W%yét}lgglcﬁé)ﬁﬁ(Q'\éﬁ%ﬂﬁgﬁﬂoi'@%mgshenyl 3,5-dimethylphenyl,

-me ylbuty1)-3 4-methylpentanoylamino)-benzamide,
2.3 5Nf'(§%ﬁ'fém’mu{y%)4§éfﬁ‘§t e éhéﬁé&l& éhﬁn@)*ﬂ%ﬂahﬁavé 4-
methbix(@rieeyhylbuty1)-3,5-bis-(cyclohexanecarbonylamino)-benzamide,
N-(3,7-dimethylocty1)-3,5-bis-(cyclohexanecarbonylarnino)-benzarnide,
-41 - N-cyclopentyl-3,5-bis-(3-methylbutyrylamino)-benzamide,
N-cyclopentyl-3,5-bis-(pivaloylamino)-benzamide,
Of fuMheyienestyd a3mbistitinedy iIRedanayageiner BRNERMINE (1B) wherein
. 221 ¥clopenty1 -3,5-bis-(cyclopentanecarbonylamino)-benzamide,
yis yclopentyl-3,5-bis- (cyclohexanecarbonylam|no) -benzamide,
N-cyclohexy1-3,5-bis-(3- methylbutyryl

aAzamide,
de, or , and

N-cyclohexy1-3,5-bis-(cyclopentanecarhonylamino)-benzamide,
10N-cyclohexy1-3,5-bis-(cyclohexanecarbonylamino)-benzamide,
when y is 3, Yy is the group of the formula , and

the radicals Y, independently of one another 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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N-isopropyl-3,5-bis-(pivaloylamino)-benzamide,
N-isopropyl-3,5-bis-(isobutyrylamino)-benzamide,

WoResT G ethyloctyl)-3,5-bis-(2,2-dimethylbutyrylamino)-benaffda007/052584
N-t-butyl-3,5-bis-(2,2-dimethylbutyrylamino)-benzamide,
15N-t-octy1-3,5-bis-(2,2-dimethylbuty®flamino)-benzamide,
5-pivaloylamino-isophthalic acid NN'-di-t-butyldiamide,
5-pivaloylamino-isophthalic acid NN'-di-t-octyldiamide,

3,3, Sapedifdeyniplsigbphtiyalichasid-einy'- bis! (@@ timattiplst i disietddecyl, phenyl,
benzngT hengingnelprylamn Qi Pbth?étﬁﬁé%w\b%érwsﬂgwwﬁemyl-

-dimethylbutyrylamino)-isop thallc acl di-t-octyldjamide
pheng (§ ?twmgﬂﬁwbaf?@/ ng H¥m%1¥40%3 dimethylphényl, 3,5-dimethylphenyl,

2,3 5N[Md])|l$l-|()’81§n§2||| rﬁeﬂﬁ/tocrtyt}dnlarmdyel B-(boteithdbutytentiioo)hisepiithalic
meth@‘iﬂﬂ% rdi-cyclohexyldiamide, 5-(pivaloylamino)-isophthalic acid

yclohexyldiamide, 255-(cyclopentanecarbonylamino)-isophthalic

acid N,N'-di-cyclohexyldiamide, 5-(cyclohexylcarbonylamino)-isophthalic

acid N,N'-di-cyclohexyldiamide, 5-(cyclohexylcarbonylamino)-isophthalic

bis-(3,7- |meth loct
leeng(e ol}lligpeerﬁ Elecar ony arlﬁllqué) ISonLt% r]%%%eat of the formula (IC) wherein

z anmmmmadﬁmmyfmpgdmm*d@ﬂ and

5-(cyclohexanecarbonylamino)-isophthalic acid

wherNHY' e (@ attyicysiphexyl d@giss, of the formula or
305-((I-methylcyclohexanecarbonyl)amino)-isophthahc asie NsM™-bis-(2-
methylcyclohexyl)diamide, 5-((2-methylcyclohexanecarbonyl)amino)-
chalica%id N,N'-bis-(2- methylcyclohexyl)diamide. WO
R0F7/068766PCTIEP2007/052584 - 42 - One embodiment of the present
invention is a method for enhancing the Modulus, according to EN ISO
527, of an extruded air cooled blown film by at least 10 Versus a

wherPfPfé irlepedgieranseAiln yraid iR avdg man 2 tOt knesg,gf 5 to

0 pm, b) a mono-layer structure or 2 to 9 coextrudet ers, c) at least
one layer L containing a polymer selected from the group consisting of

the r@djt;qwmyiedezbmmamlymﬂssop@tpmop&iernaeandmpycommesbutyl 1,1-di-
o D A D L S

2,2- d«aﬂgtbndavamw a1r9tm raRY. 2! 186kay IRt 2Tkt bin grigethylbutyl, n-hexyl, 2,2-di-
methylbutyl, 3,3-dimethylbutyl, 2-ethylbutyl, 2-ethylhexyl, 5-ethylhexyl, n-octyl, 1,1,3,3-tetra-

methylbutyl, 2,2,4-trimethylpentyl, 3,7-dimethyloctyl, cyclobutyl, cyclopentyl, cyclohexyl, 2-
methyl-cyclohexyl, 3-methyl-cyclohexyl, 4-methyl-cyclohexyl, 2,3-dimethyl-cyclohexyl, 3,3,5-
trimethyl-cyclohexyl, 1-cyclohexyl-ethyl, cycloheptyl, cyclooctyl, cyclododecyl, phenyl, benzyl,
1-phenylethyl, 2-phenylethyl, cumyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 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.

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 X, are tert-octyl (i.e.

1,1,3,3-tetramethylbutyl).
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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 (1A), (IB) or (IC) as defined

WQ R85 further embodiment of the present invention relatBEEdEB2007/052584
method for increasing the stiffness of an extruded air cooled blown film
without impairing its elastic properties3&aid 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 20polypropylene 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 t0

Also phRagiRNEs68 KM BORGPTIRGER MHEtRRIeaapRidhe TarmuipslBtingeren

into the polymer 0.001 to 2 %, relative to the weight of the polymer, of a
25nucleating agent of the formul), (IB) or (IC) as defined abov

, ) : bove. ,
¥ is 3a(piRdPRAiBuRtha B tEdres verfilShifeRECes & nisthisatyty! (i-e. 1,1-di-
additionally reducing the Haze of &1 extruded air cooled blown film without
meth%]bq i|'5ng its clarity, said film having a) a total thickness of 5 to 500 pm,
Ob)°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,

Specgfgtftge%?a'rlrril}?ﬁegr%P%XPr(%’chli%no?] %%'8%‘%%%?&@%‘;?1%9) & ﬁ@%r%"/ﬁixwres thereof,

0 aving a melthow rate, accord eD-1238, of 0.1 to
1,3,5tledgamptrigergagiaad tlis(kdgnetndpabtan0é8766PCTIEP2007/052584 -

1,3,%@enidﬂéﬂiéﬂ%ﬁ?ﬂi@@@?@EP@&V&SBW@W%WO the polymer 0.001 to 2 /0,
relative to the weight of the polymer, of a nucleating agent of the formula

1.3 e S By AL AR R b o AL PARB P Blbodiment of the

1,3, 5presean etnentioxytiel atés tris @ ynletiog [Eoniddyitionally clarifying an

1’3’5@&(%%%@@[{399&9%%{%%@@H\_/gm;éém[@;oking sublimation, volatilization
or g

looming of a nucleating agent added, $Said film having

1,3,5-benzenetricarboxylic acid tris(3,7-dimethyloctylamide),
1,3,5-benzenetricarboxylic acid tris(1,1-dimethylpropylamide),
tert-butylamide),

cyclohexylmethylamide),

1,3,5-benzenetricarboxylic acid tris
1,3,5-benzenetricarboxylic acid tris
1,3,5-benzenetricarboxylic acid tris(isobutylamide),
1,3,5-benzenetricarboxylic acid tris(2-methylcyclohexylamide),
1,3,5-benzenetricarboxylic acid tris(1,1-dimethylpropylamide),
1,3,5-benzenetricarboxylic acid tris(isopropylamide),
1,3,5-benzenetricarboxylic acid tris(2-butylamide),
1,3,5-benzenetricarboxylic acid tris(1-adamantylamide),
1,3,5-benzenetricarboxylic acid tris(1-ethylpropylamide),
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),

P-A - - -A A - - - -~ A AL~ L -

1,3,5-benzenetricarboxylic acid tris(2-ethylphenylamide),
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a) a total thickness of 5 to 500 pm, b) a mono-layer structure or 2 to 9
coextruded layers, 10c) at least one layer L containing a polymer selected

Word ik ttoup consisting of polypropylene homopolymers, p8KBIERANEAS2584

random copolymers, hetero-phasic polypropylene block copolymers, or
any mixtures thereof, said polymer ha¥fing a melt flow rate, according to
ASTM D-1238, of 0.1 to 10 dg/min at 230C and 2.16 kg; which method
comprises 15incorporating into the polymer 0.001 to 2 %, relative to the
1,3, 5visigrerafttica rpokytiveaciof te st dletitieth pigbat gathiddhrmula (1A), (1B) or (IC)

1,3,535:HeliRet AhpykyiEhRBTeseRbIBIGRIBN KRk ARS s st Ridhe films of

the invention in such applications as 20consumer liners, heavy duty
1.3, 5:AR5RRT CisakROpHSuRCE Bisis THBAPRNYEBHSSAgs, pouches, grocery
1,3, By anetrahmboiyectags iizdgecfodpgmmiaelaging (especially where the

e ' . i Eer ' films, soft paper
1350%%%1%?%3%&%%2{8?'%@%é&q’ﬁﬁﬁgﬁaﬁgﬁﬁ 1s, compression films
1.3, SabpRNEanAYEtR RS X Prarits i (Ehé. GdrreatitpeAtivABIebarticularly useful for

1,3, 55bng e tResERgld eatriityrhae siphad deniitng for retort and hot-fill
licatigns. Thus, a further embodiment of the present invention relates

1 R e LB 75 SR8 HIfSboled blown fim a6 defined

1,3, Sreepirensdidaibivigibeirig HigiayKapinpytaatiddal 30(preferably for consumer

1,3,59096% forvariRugIKIRdR ‘ﬂ*‘ié@pgﬂ{&w{shﬁk%nmjswwavable bags or

ouches, freezer ba%?; an industrial material (preferably stretch or cling
1.3 S MR I A B GIRHRNSP AR material (preferably
1,3, Svbpurestetrilizatie ia gsjpois(htes)enoidegrum containers); a decoration or

1,3,5%@%&%@6@%@(@?@E,%WJLQW%&H%BHélmmiag)bagS): or an agricultural

material (preferably geoliners, mulch films or ?reen’house films). WO
1,35 egbevlicesturfsssgme hy phanytRgidhbodiment of the

1,3, 5Pperesh dmvenrboryiiclatas s methastdph 8ng anagufacture of an extruded
13 5z;ti)recoole .l?:lo n fillm as qefi[%g herein Wilthmalm industrial blown film line

cor%(ralg?na: gfsya{(ér%%gnas e Hﬂ@ggﬁ%aaggﬁ 'with the polymer in a

1,3, SoeoraniBcaramin @ikt émsmd gigpyiaetideXirusion of said admixture
1,3, 59hARIRSIRc b SMAICEERW BIELHARR fR RahyReIdigmogeneity within the

1 3’521%%11\:22& ﬁﬁ%ﬁé&@'ﬁ%ﬁﬁ% e%cgfﬁtﬁ ifﬁl%%%gﬁa ﬁllrg(fﬁ’rably at least 50C,
1,3,5-benzenetricarboxylic acid tris(3,4-dimethylphenylamide),
1,3,5-benzenetricarboxylic acid tris(3-methylcyclohexylamide),
1,3,5-benzenetricarboxylic acid tris(cyclooctylamide),

1,3,5-benzenetricarboxylic acid tris(2,3-dimethylcyclohexylamide),

1,3,5-tris[cyclohexylcarbonylamino]benzene,
1,3,5-tris[2,2-dimethylpropionylamino]benzene,
1,3,5-tris[4-methylbenzoylamino]benzene,
1,3,5-tris[3,4-dimethylbenzoylamino]benzene,
1,3,5-tris[3,5-dimethylbenzoylamino]benzene,
1,3,5-tris[cyclopentanecarbonylamino]benzene,
1,3,5-tris[1-adamantanecarbonylamino]benzene,
1,3,5-tris[2-methylpropionylamino]benzene,
1,3,5-tris[3,3-dimethylbutyrylamino]benzene,
1,3,5-tris[2-ethylbutyrylamino]benzene,
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P-111) pressing said melt or combining the melt-feed of two or more
polymers, optionally from 10separate extruders, through the ring-shaped

WQRHiAepHioa circular die to form a continuous cylinder of 0.1 RCIFHRAC07/052584

preferably 0.5 to 3 mm, wall thickness; P-1V) expanding said cylinder into
a bubble at a blow-up ratio of 1.5 to 84@referably 2 to 5, and drawing
simultaneously at a stretching ratio of 2 to 40, preferably 4 to 20, and P-V)
further cooling of said bubble by the inflated air and forming the solid

1,3, St ital filmetbytinryoflatnmadfemeengrocess comprises the more specific

1’3,5§ﬁ$§[§_€ya@-@&t}i}gg&m§@gmggﬁ&egg!Ietized or granular nucleating agent
concentrate or 20masterbatch thereof with the polypropylene in

or an i
1’3’%HHF&%‘FW%Y,"B@M]%%WMQ]B?@?%%Ies via powder or pellet
1,3, 5piris{dlepdisige iy lcbbatghemise]osrcami@iuous manner, including the

13, 5%@&%?&'3?%%9?%&(9%}6@ g{,ﬁy&jgeﬁ?&g?ns or melted masterbatches of the

nucleating agent to propylene bulk in its solid or melted form; P-II)
1-isofEnrEREAiRToR TP EARY atriatnelB§Eepsequent feeding, heating,
2,2—cﬁhﬁ_ﬂfyfﬂ@f%ﬁa%ﬁ‘@@@@_@ﬁiﬁ@l@&ﬂa@_@wmﬁlﬁhe&?r twin-screw extr?derI to

chieve homogeneity within the resulting melt at a temperature of at least
3.3 R R S A S B RETg point of the polymen,
1,3-higlisuamde reinqldraiveioiiomin@erra80C; P-1Il) pressing said melt or
1,3-QISRIE HisiRRE oSl AR, Rb IRy AAIMERRIS-tionally from separate

extruders, either directly or via gear pumps, through screen-pack filters for
1,34 SRS the ANBELRBAD BREP BY 2 EEular die to form a
1,3-bés[AtBrdimuestioybnteylafdh &]16-Hivaloy | préfertadiyehd, to 3 mm, wall thickness;

124 SRRSO AL ISR AR oM the center of the die

nfo’a bubble, adjusting a blow-up ratio of 1.5 to 8, preferably 2 to 5, and
1.3t rigranthlpieyiaanal-a-(done dBEYEd P EPSMF 952584 - 45 -

1,3-bis[3,3-dimethylbutyrylamino]-5-pivaloylamino-benzene,
1,3-bis[3,3-dimethylbutyrylamino]-5-isobutyryl-aminobenzene,
1,3-bis[3,3-dimethylbutyrylamino)-5-(2,2-dimethyl-butyrylamino)aminobenzene,

1,3,5-tris[3-(trimethylsilyl)propionylamino]benzene,

N-t-butyl-3,5-bis-(3-methylbutyrylamino)-benzamide,
N-t-butyl-3,5-bis-(pivaloylamino)-benzamide,
N-t-octyl-3,5-bis-(pivaloylamino)-benzamide,
N-(3,7-dimethyloctyl}-3,5-bis-(pivaloylamino)-benzamide,
N-(1,1-dimethyl-propyl)-3,5-bis-(pivaloylamino}-benzamide,
N-(t-octyl)-3,5-bis-(isobutyrylamino)-benzamide,
N-(t-butyl)-3,5-bis-(pivaloylamino)-benzamide,
N-(2,3-dimethyl-cyclohexyl)-3,5-bis-(pivaloylamino)-benzamide,
N-t-butyl-3,5-bis-(cyclopentanecarbonylamino)-benzamide,
N-(3-methylbutyl)-3,5-bis-(3-methylbutyrylamino)-benzamide,
3-methylbutyl}-3,5-bis-(pivaloylamino)}-benzamide,
3-methylbutyl}-3,5-bis-(4-methylpentanoylamino)}-benzamide,

N-(

N-(
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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N-isopIRRY Y- QrBITF AR AR GRURRIRS

N-isopropyl-3,5-bis-(isobutyrylamino)}-benzamide,

stretching ratio of 2 to 40, preferably 4 to 20, in order to achieve the

desired thickness and width of the resulting film; and P-V) further cooling
WK Uble by the inflated air and forming the solid tubulaPfIMERREER2584

which is then continuously pulled-off and flattened to provide subsequent

cutting, 5surface treatment and the ke or direct winding on take-up

spools. A further embodiment of the present invention relates to a

masterbatch containing M-I) polyethylene or polypropylene as carrier

N-cyelteniyl-aridbmei#roethplonbmy|araint ip@nzawmigs, /0, relative to the weight
N- Cyaf)E H?@Q%Mdha%ﬂdﬁ%lﬂ%m%ﬁﬁt of the formula (1A), (IB) or (IC) as
ne

above, and M-IIl) one or more anti-agglomerants at a weight ratio

N-cyglppepives rits- %15{%@!8%@%&@%’6? IR M-11), and  M-IV) 0 to
N- cyds%tpretémlsly@clombﬁ&%caemnymnmrtbpbeezﬁmnidépomponent M-I), of

N- cy<98 OXIé}%’%‘“&% 81995%%%8951% an ?%]95%8 gconsisting of

ants, antistatic agents ocking'agents, anti-fogging

N- CY’Q@B%'%@'F@Hﬁs’ﬁ%ﬂﬁﬂ@@%@ﬁﬂ@@ﬂb‘%ﬂéﬁ%reln the nucleating agent is
N- cya&éxpwwgﬁioar&uwiﬁ@marﬁ'@(ﬂdb 3,3- tetramethylbutylamide) or

rmnolg nzene laé)referred 20 One of the

eth n
N- Cy‘fotﬁ1 Ig%[ §n%f gg oerT%e’an s?alls refera Iy%%%en ih the masterbatch:
N-cychpexpbiBrhdndsexaleite) iglyeeadictigarmiraebghzasnisianonolaurate,

N-cydied Bfﬂilﬂé%ﬁzrﬁygﬁé@km&%ﬂ%ﬁ%ﬁén%‘ﬁ@@' dipalmitate, sodium

stearyl- -sulfate, sodium stea% hosphate, 30alpha-tocopherol,
f’l{aadf'gqg zinc-stearate.

N-(3,7-dimethyloctyl)-3,5-bis-(2,2-dimethylbutyrylamino)-benzamide
N-t-butyl-3,5-bis-(2,2-dimethylbutyrylamino)-benzamide,
N-t-octyl-3,5-bis-(2,2-dimethylbutyrylamino)-benzamide,

5-pivaloylamino-isophthalic acid N,N’-di-t-butyldiamide,
5-pivaloylamino-isophthalic acid N,N’-di-t-octyldiamide,
5-pivaloylamino-isophthalic acid N,N’-bis-(3,7-dimethyloctyl)diamide,
5-(2,2-dimethylbutyrylamino)-isophthalic acid N,N’-di-t-butyldiamide,

5-(2,2-dimethylbutyrylamino)-isophthalic acid N,N’-di-t-octyldiamide,
-(2,2-dimethylbutyrylamino)-isophthalic acid N,N’-bis-(3,7-dimethyloctyl)diamide,
-(3-methylbutyrylamino)-isophthalic acid N,N’-di-cyclohexyldiamide,
-(pivaloylamino)-isophthalic acid N,N’-di-cyclohexyldiamide,
-(cyclopentanecarbonylamino)-isophthalic acid N,N’-di-cyclohexyldiamide,
-(cyclohexylcarbonylamino)-isophthalic acid N,N’-di-cyclohexyldiamide,
-(cyclohexylcarbonylamino)-isophthalic acid N,N’-bis-(3,7-dimethyloctyl)diamide,
-(cyclopentanecarbonylamino)-isophthalic acid N,N’-bis-(2-methylcyclohexyl)diamide,
-(cyclohexanecarbonylamino)-isophthalic acid N,N’-bis-(2-methylcyclohexyl)diamide,
-((1-methylcyclohexanecarbonyl)amino)-isophthalic acid N,N’-bis-(2-

methylcyclohexyl)diamide,

5-((2-methylcyclohexanecarbonyl)amino)-isophthalic acid N,N’-bis-(2-

methylcyclohexyl)diamide.



10

15

20

25

30

WO 2007/068766PCTIEP2007/052584 - 46 - The following examples
describe the invention in more detail. All parts and percentages are given

WRyoWEIgHtaanless indicated otherwise. 5 Example 1: Preparat®ldgEP2007/052584
Masterbatch MB-1 Utilized for Film Production. The following powdery
components are intimately pre-blendé® during five minutes at ambient
temperature in a high-speed Henschel (RTM) mixer: 525 g of
1,3,5-tris[2,2-dimethylpropionylamino]benzene as the nucleating agent,
10700 g of glycerol mono-stearate as first anti-agglomerant, 350 g of

One ERIGBHIRIRESAIR-A SRR BRiEAGY O MEHAY fa8e8incing the Modulus, according
pentaer)ghr I-tetrakis(3,5-di-tert-butyl-4-hydroxyphenyl)propionate as

to ENfirhi7 arftl AU RERITeP el iR Aleh R tieRSinitb i VeptHSspAa-gucieated

referepcofitharyzchfibxibiaringl5 The obtained pre-blend of above is then
a)a £ONURIRHSL, added ¥R amcrew feeder (Brabender (RTM), DE) into the

main feed of granular polypropylene RB-501 BF (commercial

b) a meRPTBKSISHY FahRISRPd8 RGeS ¢RI (RTM)). Both feeds are then
c) at tamirimeushe corpbingding thedanpessit aetifeyisahs Froliv L dwsBesew
Y e R R e cRadone. 21
PO yqné)r%asmgcienﬁ)e)/g}uré rofile”(feed - mixing - ey B0 =548 555
polyproRyfeeelblotihotrehaerialoraeyadixisred toeresiosiitl dolvmeatia\dhgha melt flow
rate, 3GEBIYRY; thsMelDs then edrvdedoligreh & 23082 g iglie to form

hi stands, which are water-chilled, dried and eventually cut into the granular
which e oML batch. The actual concentration of the nucleating agent
incorpothtnfinatarbs teslyateh 4008 riti e byrelntiticaln25geigtrobt thibep OlyF0e¥o of a

nucle-gﬂﬁlgerg Fﬁ%ﬁ%&ﬂﬁ&'ﬁﬁéﬁ?@ﬁ%%&f&%‘é‘ﬁﬂﬁ 209,0pm of the

nucleating agent to the polypropylene type PP-1 in Examples 3 to 8, i.e.
the MB-1 carrier resin is identical with PP-1. 30Careful formulation and
A fursiidfisiabbiarvegsnizapasohthe afosameaiicne c cosmrnNia decbPgraiivetifiness
of an'SANEHE A0O AR ARG MASIRRAE IDRLSHLIE RLERABLION M Him paving
result in‘reduced performance urlngn}ﬂrfhe? processing dnd cause severe
a) a iefableirkeenetPferiaatf¥hHeR film structure and surface defects, like for

b) a A%AHHPstsaaka Ry 602a8lledodiahieyesaye¥O

00 /068766PCTIEtP2007/05%584 -
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 (I1A), (IB) or (IC) as defined above.

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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-47 - Example 2: Preparation of a Masterbatch MB-2 Utilized During Film
Production. The procedure described in Example 1 is repeated, but
WQaHsHieesiteg the random copolymer of above with the polyprog{&fd2007/052584

homopolymer Moplen HP-522 H (RTM) (commercially 5available from

Basel! (RTM)). The final masterbatch43 verified by analysis to contain

0.73 'VG of the nucleating agent. This masterbatch MB-2 is used for the

addition of 200 ppm of the nucleating agent to the polypropylene type
whiclPP2hindEcampples 3 to 8, i.e. the MB-2 carrier resin is identical with PP-2.

incorpBr @T}mﬁhé R Srdanepcyre 4 xtmded aie éﬁﬁ‘ S ilgaserTBea

exam relate to the manufacture of films on an industrial blown film
”“C'qmlé‘gs%‘ﬁrﬁ Fdhrdripembes (R folthkas 8atredAR Eir-cooled films.

This line allows production of films up 15to three layers. The circular die of

still FHE AAMSIRNde: 8D SeaaphGan Bﬁ SQtBL‘ E’?%Qﬁ@&%}%‘& tﬁJHQl’l‘g

screw extruders: Main feeder 90 mm x 2 , each side feeder 60 mm x

clarifpngAB eifsadRriFeeARSh e BWM’JBPW&?F@Y@HF@ Steimrsiomcreiatibeption or

blooraklyjeve amaﬁiﬁ@t@@b@uaw s2RGMediegperatures are kept +/- 5C
betw der exit and the die as listed in the Table 1, column

C {
a)a t%(%ﬁ[hl&nesﬁ og?jloo al tHroUghput is varied between 230 -250 kg/h,
b) a W@ﬂpﬁfeﬁﬁg%@p@@f*@ﬁ?@%ﬁpw (812,to 10 kg/h per cm of die

c) at (HaBItey, IMr@@érﬂ@ﬂﬁﬁ@rﬂ Hb@]ﬁé?%é’ié@télﬁ a0tk g-rlalﬁ)f&@%ﬁsﬂﬂd%ﬁding
char jtegterlstlcs of the mer melts are monitored online, The results are

PolyRISRERCTBIOROIN™E ﬁ/ ?Wpr?%e{]ﬁufaéiaﬂiﬂéé"ﬁ%’ ﬁ‘&é%tﬁ%?"p%%%r
polypramgpoetetbgecdimlyrae@5oonstamixtevedutiorentfstiid podynee hseireya melt flow

rate, EBHérd'ng RSTAEHED. AU (GomRlY Mt Llessoensrdy 24 sqgstant

throughput, respectively allowing higher throughput at constant revolutions
Wh'%&%%fé"@ﬁﬁ?ﬁéf the extruder screw. Examples 9 to 11: 30Three-layer

incorpoextngdet aegamletkbmoon ftms%reemmmr@dwquQ@rﬁ:oflme(BmwéibOf a
ale mult la trud %|e of 80 mm diameter,

r ui Cir
nuclea%ngbag mm Ymalnoéngt%ﬁd@g@ggnf \ﬁ@l (fglde extruder 20 mm x 25

D. WO 2007/068766PCTIEP2007/052584 48 -

The present invention includes the use of the films of the invention in such applications as
consumer liners, heavy duty shipping sacks, produce bags, batch inclusion bags, pouches,
grocery bags, merchandise bags, bags for foam packaging (especially where the foam is
formed in the bag), cereal liners, heat seal films, soft paper overwrap, multi-wall bags, baler

bags, bundling films, compression films and laminations.

Films of the current invention are particularly useful for stand-up pouches, heavy-duty bags,

and as films for retort and hot-fill applications.

Thus, a further embodiment of the present invention relates to an article containing an
extruded air cooled blown film 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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In examples 9 and 10 a mixture of polymer PP-1 and MB-1 is prepared so
that the final amount of clarifier in each layer of the final plastic article is
W gy HprR7ahis mixture is used to feed the different extruders fBETHEPR{Y/052584
manufacturing process. 5The following polymers (all being commercial
grades) are used as received for the Afanufacture of the blown films
described in Tables 1 and 2: PP-1 = Polypropylene random copolymer
(RB-501 BF of Borealis (RIM)), melt flow rate: 1.9 dg/min at 230C and
2.16 kg; 10PP-2 = Polypropylene homopolymer (Moplen HP-522 H (RTM)
of Basell (RIM)), melt flow rate: 2.0 dg/min at 230C and 2.16 kg; PP-1" =
blend composed of 97.1 % of PP-1 pellets and 2.9 A., of granular MB-1;
Anotipss epmbof|Rle S HISoREG B oV oY B pipies ﬁ%ﬁ‘éf?ﬂ}%’ HBlhE B?Mﬁﬁi%l?e ofan
extrulitis-2ir leBe Ra-bidkenftirc e poteet df98ir6 Withoa P iRl e e tsommdfilndlitle @bmprising:

P-1) SHARYRY WBhdc rg?? O%fa(% m%H%%%l@mX?m%'%g?cﬁﬁﬁﬁﬁ%ﬁ M s manner,

(RTM) of Exxo IM), melt flow rate: 1.0 dg/min at 190C an
) mf"FﬁEIQJS'crawfcf@ﬁ&ﬁfﬂrﬁ&%ﬁm@wé"cg@pgreWm%wmm%ﬁ@ag@ﬁve

homtﬁﬁ’éﬁ\ﬁl)y RRidleve F@Bﬁltﬁh@ nen/anin tehpdbtieeaichtliBast JBEC 3prapaiidlly at least
ampose d of 80.%, %ﬁ PE- 1 with 20 %) of PE-2. 20 The addition of

50°C ebove eme &e%?mt of

tHe nucleating a: Sis con‘?lﬁugusﬁy performed by online dosing of the
P-lll)grresaing peisme=eciesINBNg henmplegd ipfdivatetradieveol unsiataisionally from

sepa}%@éw:rﬂl dBHOSHiRigRAHEBAM 2P dGSERIRG T (MIBY 80ad F8rHe AN ntinuous
ymer main feed). The resultlng;?ﬂthure 250f gellets IS constantly

CY"”E%EBEQseE? QHH’Eh%?FSEFHYo%é 9 8P YRhLIEKIRR ers as commented
P-IViabpanding stichtiylireiulting dnbhbbie geadtne-po iatte pivdittof8 epliatp thigy 2 to 5,

and GLGHR QIOMRGAIRs QPanY&tBFFﬁE‘FSH@'éf S EPEI?‘BFE%SB rzP I?Q()""%ﬂd

adjusted in such a way in case of nucleated films - the final
P-V) G APRlioH o A HHEF&%MQ}%‘QF{?E%‘T\W%@ FoonpishingrRelickproular film

theree®nstant in the course of each trial. Further data on the processing
conditions and 30compositions of the films are given in Table 1. Table 2
shows the testing results obtainable from the film samples.

A preferred process comprises the more specific steps

P-l) admixing the powdery, pelletized or granular nucleating agent or any concentrate or
masterbatch thereof with the polypropylene in form of powder, beads, pellets or granules via
powder or pellet pre-blending in a batch-wise or continuous manner, including the continuous
admixing of slurries, solutions or melted masterbatches of the nucleating agent to the
polypropylene bulk in its solid or melted 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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WO 2007/068766PCTIEP2007/052584 - 49 - M. Temp. gives the
temperature of the polymer melt having exited the extruder and passing
WaerRgWdiacgritance, from where it is kept unchanged towards th8 GTEERNOTHIE2584

gap). "g/hirpm” signifies the grams of polymer transported within one hour

per one revolution of the extruder scréw;i.e. a measure of the flow- and

feeding characteristics of the polymer. 5D.D.R. signifies the longitudinal

draw down ratio of the film, i.e. the ratio of the eventual pull- off speed of
stret¢hiadilraticetdt’/ o tltheespebly df thehislpptesding ahie i ¢hgajrsBed . Rickness and
widtrSigfies dgiawsR satio of the film given by the diameter of the tubular

film pulled-off relative to the diameter of the die formjng the tubular film

P-V) uiizaepoling Bl <1l Hdhmbdatd LB LpAming Brne A RdIEn

there«bﬂrimgdih\dsbllmrvinmpmogsaf, ﬂ@le.r@gﬁllaﬁdida_tmfeedfterpmv'cﬂbleumgqmt cutting,
surfaS U SRLARShERIRCINANE IR RSN, Tghlgd: Conditions for

e Manufacture of Extruded Air Co Blown F Ims. Example Layers
Thickn. M. Temp. "g/h/rpm" D.D.R. B.U.R. Bubble Stab. No. 3 Invention

A further embodiment of the present invention relates to a masterbatch containing

M-I) polyethylene or polypropylene as carrier material and main component,

M-II) 0.1 to 25 %, relative to the weight of component M-I), of a nucleating agent of the
formula (1A), (IB) or (IC) as defined above, 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-II), and

M-1V) 0 to 25 %, preferably 0.1 to 25 %, relative to the weight of component M-1), 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.

A masterbatch 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 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.



10

15

20

25

30

Si: PE-3 L: PP-it 52: PE-3 6 pm 38 pm 6 pm 205C 231C 201C 2726 (+ 59
% versus No. 4) 15.3 3.7 excellent No. 4 Reference Si: PE-3 L: PP-1 S2:
WEP03/868H638 pm 6 pm 205C 231C 201C PCT/EP2007/052584

- 46 -

The following examples describe the invention in more detail. All parts and percentages are

given by weight unless indicated otherwise.

Example 1: Preparation of Masterbatch MB-1 Utilized for Film Production.

The following powdery components are intimately pre-blended during five minutes at ambient
temperature in a high-speed Henschel (RTM) mixer:

525 g of 1,3,5-tris[2,2-dimethylpropionylamino]benzene as the nucleating agent,

700 g of glycerol mono-stearate as first anti-agglomerant,

350 g of calcium stearate as second anti-agglomerant,

58 g of pentaerythryl-tetrakis(3,5-di-tert-butyl-4-hydroxyphenyl)propionate as primary
antioxidant, and

117 g of tris(2,4-di-tert-butylphenyl) phosphite as secondary antioxidant.

The obtained pre-blend of above is then continuously added via a screw feeder (Brabender
(RTM), DE) into the main feed of granular polypropylene RB-501 BF (commercial
polypropylene random copolymer of Borealis (RTM)). Both feeds are then continuously
combined in the hopper of a Theysohn (RTM) twin-screw extruder (30 mm x 44 D), operated
under high-shear conditions and increasing temperature profile (feed — mixing — die) of
210°C - 240°C - 255°C. The feeds of both materials are adjusted to 2.5% let-down ratio of
the additives. The melt is then extruded through a 2 x 3.2 mm twin-die to form stands, which
are water-chilled, dried and eventually cut into the granular form of the masterbatch. The
actual concentration of the nucleating agent in the final masterbatch is verified by analytical
control to be 0.70 %.

This masterbatch MB-1 is used for the addition of 200 ppm of the nucleating agent 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”.
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2573 15.3 3.7 moderate No. 5 Invention S1: PP-1* L:PP-1* 52: PP-it 18
pm 18 pm 18 pm 227C 225C 222C 2894 (.-F 6.6 % versus No. 6) 14.1 3.7
WQ20¥e4%70¢0. 6 Reference Si: PP-1 L: PP-1 S2: PP-1 PCT/EP2007/052584

-47 -

Example 2: Preparation of a Masterbatch MB-2 Utilized During Film Production.

The procedure described in Example 1 is repeated, but substituting the random copolymer of
above with the polypropylene homopolymer Moplen HP-522 H (RTM) (commercially
available from Basell (RTM)).

The final masterbatch is verified by analysis to contain 0.73 % of the nucleating agent. This

masterbatch MB-2 is used for the addition of 200 ppm of the nucleating agent to the
polypropylene type PP-2 in Examples 3 to 8, i.e. the MB-2 carrier resin is identical with PP-2.

Examples 3 to 8: Manufacture of extruded air cooled blown films.

The examples relate to the manufacture of films on an industrial blown film line, set-up as
multi-purpose line for the production of air-cooled films. This line allows production of films up
to three layers. The circular die of 25 cm diameter (2.8 mm die gap) can be fed by three
independent single screw extruders: Main feeder 90 mm x 25 D, each side feeder 60 mm x
25 D. The temperatures along the extruder barrels are stepwise increased to achieve a
gradient of about 15 - 20°C; melt temperatures are kept +/- 5°C constant between extruder

exit and the die as listed in the Table 1, column “Melt Temp.”.

Total throughput is varied between 230 — 250 kg/h, corresponding to specific throughputs of
9.2 to 10 kg/h per cm of die diameter, but kept constant in the course of one trial. The flow
and feeding characteristics of the polymer melts are monitored online. The results are listed
in Table 1 in “g/h/rpm”. This unit signifies the quantity of polymer transported per hour at
constant revolutions of the extruder screw. Thus, higher values of “g/h/rpom” 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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18 pm 18 pm 18 pm 227C 225C 222C 2716 14.0 3.8 fair to poor No. 7

Invention Si: PE-3 L: PP-2t S2: PE-3 6 pm 24 pm 6 pm 226C 233C 217C
WQ207/068766 PCT/EP2007/052584

-48 -

In examples 9 and 10 a mixture of polymer 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 mixture is used to

feed the different extruders for the film manufacturing process.

The following polymers (all being commercial grades) are used as received for the

manufacture of the blown films described in Tables 1 and 2:

PP-1 = Polypropylene random copolymer (RB-501 BF of Borealis (RTM)),
melt flow rate: 1.9 dg/min at 230°C and 2.16 kg;
PP-2 = Polypropylene homopolymer (Moplen HP-522 H (RTM) of Basell (RTM})),
melt flow rate: 2.0 dg/min at 230°C and 2.16 kg;
PP-1* = blend composed of 97.1 % of PP-1 pellets and 2.9 % of granular MB-1;
PP-2* = blend composed of 97.2 % of PP-2 pellets and 2.8 % of granular MB-2;
PP-3*== blend composed of 98.6 % of PP-1 pellets and 1.4 % of granular MB-1
PE-1 = metallocene polyethylene (Exceed 1018 EB (RTM) of ExxonMobil (RTM),
melt flow rate: 1.0 dg/min at 190°C and 2.16 kg;
PE-2 = low density polyethylene (Lupolen 2420 F (RTM) of Basell (RTM),
melt flow rate: 0.75 dg/min at 2.16 kg and 190°C;
PE-3 = pellet blend composed of 80 % of PE-1 with 20 % of PE-2.

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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(-4.1 % versus No. 8) 20.8 3.7 excellent No.8 Reference Si: PE-3 L: PP-2
S2: PE-36 pm 24 pm 6 pm 227C 232C 218C 2744 20.4 3.8 fair to poor
WY DOF76068766PCTIEP2007/052584 - 50 - No. 9 InventionPCT/EP2007/052584
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M. Temp. gives the temperature of the polymer melt having exited the extruder and passing
the die entrance, from where it is kept unchanged towards the die exit (die gap).

“gl/h/rpm” signifies the grams of polymer transported within one hour per one revolution of
the extruder screw, i.e. a measure of the flow- and feeding characteristics of the polymer.
D.D.R. signifies the longitudinal draw down ratio of the film, i.e. the ratio of the eventual pull-
off speed of the film relative to the speed of the melt passing the die gap.

B.U.R. signifies the blow-up ratio of the film given by the diameter of the tubular film pulled-
off relative to the diameter of the die forming the tubular film “cylinder”.

Bubble Stab. signifies the visible stability of the film bubble during the blowing process;

irregularities are often audible, too, as stronger sough or noise in the die exit proximity.

Table 1: Conditions for the Manufacture of Extruded Air Cooled Blown Films.

Example | Layers Thickn. | M. Temp. | “g/h/rpm” | D.D.R. | B.U.R. | Bubble
Stab.

No. 3 S1: PE-3 6 um 205°C 2726

Invention | L: PP-1* 38 um 231°C veguz'?\l;/?@ 15.3 3.7 | excellent
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 um | 222°c | versusNo.6)

No. 6 S1:PP-1| 18 um 227°C 2716

Reference L: PP-1 18 um 225°C 14.0 3.8 fair to

S2:PP-1| 18pm | 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:PE-3 | 6pm 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 | 6pum 218°C poor
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No. 9 S1:PP-3* [ 10 um 230°C
Invention | L: PP-3* 10 um 232°C 5.2 - 2.5 excellent
S2: PP-3" | 10 um 229°C

No. 10 S1:PP-3* [ 17 um 233°C
Invention | L: PP-3* 17 um 229°C 5.1 - 2.5 excellent
S2: PP-3* | 47 um 233°C

NO. 11 S1: PP-1 17 pm 230°C
Reference | L: PP-1 17 um 229°C 4.3 - 2.5 |fairto
S2: PP-1 17 um 229°C poor

Blown films according to the present invention are the above Examples 3, 5, 7, 9 and 10;
Examples 4, 6, 8 and 11 represent comparative films only for reference purposes. The film
structures are indicated by designation of the layers signifying S1 and S2 as skin 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.




2.5 excellent NO. 11 Reference Si: PP-1 L: PP-1 52: PP-1 17 pm 17 urn

17 um 230C 229C 229C 4.3 2.5 fair to poor Blown films according to the

W R88EMSMfention are the above Examples 3, 5, 7, 9 and 10; B&ARBrE87452584
6, 8 and 11 represent comparative films only for reference purposes. The
film structures are indicated by desigr¥dtion of the layers signifying Si and
S2 as skin or outer 5layers; layer L as core or inner layer.
Pseudo-monolayer films have identical composition of all layers, as in

Tabledsemfsieh olesy ;60 3 nExtoded A déxigleatiBlesvarfddata summarized
in Table 2 have the following significance: T. Thick. refers to the final

thickness of the films ar‘tually measured duri g testing
Example Haze Clarity | Mod.-MD Mod.-TD E.a.B.-MD | E.a.B.-TD
Thick.
No. 3 51 um 52% | 98.10 % | 268 MPa 603 MPa 534 % 687 %
Invention (16 % of | (+0.8%of | (+16.2%of | (+22.0 % of No. 4) (+2.4 % of (+4.5 % of
No. 4) No. 4) No. 4) No. 4) No. 4)
No.4 51 62% | 9734 |230MPa| 494 MPa 522 % 657 %
Reference Hm
No. 5 54 um 70% | 94.96 % | 418 MPa 859 MPa 517 % 735 %
Invention (64%of [ (+5.2%0f | (+113%of | (+16.1 % 0fNo.6) | (+3.0%of (+6.5 % of
No. 6) No. 6) No. 6) No. 6) No. 6)
No. 6 5 194% | 90.28% | 376 MPa | 740 MPa 502 % 690 %
Reference Hm
No. 7 35 um 48 % | 98.22 % | 360 MPa 937 MPa 601 % 677 %
Invention (43%of | (+79%of | (+19.8%of | (+21.8% ofNo.8) (+9.7 % of (+2.0 % of
No. 8) No. 8) No. 8) No. 8) No. 8)
No.8 24 84% | 91.02% | 301MPa | 769 MPa 457 % 663 %
Reference Hm
No. 9 31% | 99.68% ] ] ] ]
: 31 um
Invention
No. 10 3.8% | 99.46 %
Invention 50 um
(_75 % of (+11.7 % of ) ) ) )
No. 11) No. 11)
No. 11 , 15% | 89 % ; ; ; ;
Reference 5 nm

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:




10

15

20

25

30

10Haze determined according to ASTM D-1003 is measured for each
blown film; reductions given as negative percentage indicate the
WoRAMg0eiTents achieved with the inventive samples versus thBGESFOHT/B52584

references. Clarity is determined according to ASTM D-1746.

Improvements are given as positive pe¢centage versus the respective

reference film. 15Mod.-MD determined according to EN ISO 527 signifies

the Modulus in longitudinal or machine direction, in which the film was
Exanhitasrd jocfceratbgead affitherove ofdrits lage piveipgecsupanentepibetiilen. The

procéeeigRES RaMAl %rtMtSﬂgr e SorBRIiss M) Mads MR.BHAESyReWE Riite

referring to the Modulus determined in transversal or cross-machine

mo %fﬁ&f‘ctﬂﬁwo%’?:e% B A eearative FaeBlahd e reesasmehifsshprsible by
additeloalgatige af bretakoobacs i plestakshinfiaye i ragi towliiteoinmectone arative

Exan%@%“%h?%e I WA B %@80&?&1?&.%&9@5‘?‘( H%W@a%%%&%d%mch is

the respect erence samp €s. D comp ies with

eXPregsedan pRve/BPEfe M iPry YH@%‘?&#@%MPQPE%‘&I@G@I@H%&PW longitudinal

directiénsviars@lsat 6resswnacingrdigsiion. WO
2007/068766PCTIEP2007/052584 -51 - Table 2 Physical Properties of

the Extruded Air Cooled Blown Films. 5The data given in the Tables 1 and
By usage aihdvermdaatieodesaalgderrthegganbede vehiiisttaeem Gifeapke seat
ellmlifé‘(s@fé@rb@ﬂ%@"@y%m copsleede PRECHESRY §ﬁ!ﬁﬁ$§ﬁﬂ1‘ﬂaﬁ|ﬂ%@§% bubble

U T T
in “g/ekamplesatisentddo tirtershandiag ot omeptii€ss of the total film bIowmg process.
Fu rtr%?%é@%@&?ﬁé!&ﬁﬁ&ﬁ&?(ﬂ%ﬁéﬁ tgn}%ﬁarmpé%%%tgré R BaRa LRty with

he use of PP-1 as principal component of the film. The processing
rega@(gb,qk@, IRp AI5YBBIe stability of this random copolymer is quite
moderate as outlined in the comparatlve Example 4. Certain

he {IRLOYETENLS 215 RSTIDIE Y ALTIIRNAL 5207 o dsialionenePEBasethoon o
n layers, as outllne e comparatlve xamp y using

the referenapélese i dtifneos @ﬂ&t@fnmugu%%amga@m@@ﬁe&lwm@ﬁﬂ@nt Rere to note
that BSRIREERSEINEAR 6PIOMBLYR ORIVt WAk SHRf é%t"d%tbéﬁni@sllﬂmﬁe films

chine_or longitudinal direction and cross- or tra rsal direction.
(percer?fage of elonggtlon a Etl)reak even nghtr %?gher va ues ave%een %und for the

inventive films based on the random copolymer.

Also the aesthetic properties of the films, expressed by lower Haze and higher Clarity values,
respectively, are clearly improved in the inventive formulations (Examples 3 and 5) relative to
their corresponding reference films (Examples 4 and 6). Haze reduction by -16 %,
respectively - 64 % and Clarity enhancement of 0.8 %, respectively 5.2 % has been achieved
by Example 3, respectively Example 5, relative to the corresponding reference films of
Example 4, respectively Example 6. The clarified blown film described in Example 5 has
remarkable properties. Being a pseudo-monolayer polypropylene film, it merges the benefits
of optical, mechanical, easy-to-process and even recycling properties 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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By usage of the nucleating agents according to the invention, these
drawbacks are 10eliminated as outlined by Examples 3 and S. The
W88 E8&EAep stability, in particular the bubble stability, during fiRf HERRG/ 052584
becomes excellent. In addition, higher specific throughput (given in
"g/h/rpm") is observed further enhanch®y the smoothness of the total film
blowing process. Furthermore, the corresponding film properties given in
Table 2 are self-explanatory with regard to the improvements achieved. 15
mardiiadntedisn et biglabitifithenbeludifiigerktieundetdive fonrmdatiop2 seehieglzed in
Exanfple0MeaHRaee ey ffesResdimrotdaihidR oot G%@@Hl‘aﬁﬂwwkﬁi%ﬁ(?ene
0

. agent. Itis important here to note that the enhancements of the Moduli
fI|mSnfgf-2‘

AHFER AR 1D PRMBRROHIFE YL (9T LBR 4HE T BRI BiFiaModuli at
maintrieak)o ptien dhaght)\phitihéanaloes ihasdsbeahdaimrd fantim@diviventiiles based

on pé?%%pﬁlgﬁg %&'&%ﬁg}%ﬁ%%‘@&ﬂ&%ﬁﬁ? 118 ARG Bf&b‘?ﬁﬂ“’}‘%tﬁ?&‘@%re self-

s, expressed by er Haze and higher Clarlty values, Tespectively,
explagene ity regrsliedhs tReTPNRAGNES RERRNEHons (Examples 3 and 5)
relative to their corresponding reference films (Examples 4 and 6). Haze
reduction hy -16 ")/0, 25respecti -64. % and Clarity enhan nt, of
s R R B RIS o o U % Aeiea R S ee s E gy
mighExaniplersdetdiiretie treByespyrdingadfuréita filkas @aifiesnplgiopylene
hom{]%%m\yﬂ:f ﬁ?@e\mﬁt@ﬁ m@é}ﬁé@r{ﬁ%ﬁm@ﬁﬂm %&ﬂ%’@%&@ﬁ@lﬁ h modul
.._has remarkable properties, Being a pseudo-monolayer polypropylene film,
with FERRAAUL BATRREN S GT Sl MR AT G ) LB R
recycling properties with an outstanding 30balance. Examples 7 and 8 are

In Eﬁ?{ﬁﬂ%@éﬁ& W@ﬂcgﬂfgti@ﬁ Bfimg%rﬁ%mie%%m-%%ggi{mhgﬁ%mgvﬁbvious

the overall processibility of this Polyprqullene omopolymer alone is .
exa”f8|ﬁ§r ;HbBP'i'h ?H%”E)"I’Jﬁﬁﬂ'ﬁnﬂ%’ﬁb%’é@é. s /eart UEBFBYWWWW/Q}% R{gcessing
stabili9ns keExammeb3biaudtamntly somvieh R 00 AHHAOBREIEIS QI ADTRR 8 sthetic
roparias JPARY,O gFte\r/ebrutr)]Ql%ﬂ%bi#g};e he bensiits Phine Inyen ti\fewhere no
PP OtRuTations are realized’in ngamﬁe . omplrg%en Ing the excellent
clarifigforag sismitid$ WgitRe EAFRPeRaGPYIaMeTithis bhe use of
polypropylene homopolymer allows to even further enhance their Moduli
. at majntained optical clarity, particylarly in cor ison the aforementione
This BRI DAL S L B R pEHE PSR RSS! SLRIGREME O be
takerfilmiqpropenrtitis e paridadlcasareltelfigoXplératonpravenrenfararecothwous to those
skiIIe'd“]Hrtﬂ\é%ﬂ?ﬂé%@&ﬁl?ﬁ?éieﬁr%@gﬁﬁp&%‘?'ﬁrf&‘i’ﬁﬁ_@@&@kﬁ& 1dkSEaHeRsn.
noted that the presence of PE-3 skin layers might be preferred, when the
core layers are based on PP-7 (Le. clarified polypropylene



10homopolymer). In this way, it is ensured to combine best optical
properties and high moduli with constantly maintained elasticity in
longitudinal and transversal direction of the film. In Examples 9 and 10
concentration of the clarifier is down-gauged to half of the previous
examples. In both examples the add#tfon of the clarifier improves
remarkably the processing 15stability as seen in the bubble stability
comment. In addition to processing stability, aesthetic properties of these

Claimfilms 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

1. An sxXiERTbRIG MRS RAKERI RS YL 850 MK Bis particular case, although

a) a tdtatthecknesrovehteristamenpbvious to those skilled in the art, based on

inci indi ' he invention. - 54 - Claims: 1.
b) a rﬁABﬁéﬁa%VSgBE‘E&?éD 5'99&5‘98%%@%?%%

n extruded air cooled clarified blo laving a) a total thickness of 5
c) at Ieasiom® Ay ®) laGRRIABURE EP FAIREIFPEIINES Selesdxer{iaating gieupgogsisting of
poIypﬂ@@ﬁéﬁ?ﬁdﬂxﬁidllyﬁfé?@iiﬁﬂm@)H@b}@t@ﬁﬁﬁm&?bw@@i?ﬁd@mgh@sﬁfoUp
consistl af palypgropylene nomo mers, ypropyliene random
PO B AL RS g AR BlSek SARAINLRL By metfow
rate, appetigiag th&S ok EalkPpdInhda aihdamiertRR0 Faendasdordingats Rgams

furthePcdRr2i 0400 10 dg/miRRle23 e s Ads ko ﬁ@lW@Mfo'aM&li@aﬁing agent of

containing 0.001 ta 2 %, relative to the weight of the polymer, of a
the fopua Sing R the formula (1A), (1B) or (IC), the significance of the
the sidorfnatee 0« B)naulde((QY) bEB)RMD(K) Ibed@C-N-X, (I1A)

noT
Xs—C—N—X, (1A)
X
o0
Ys-N—C—Y, (IB)
y

T—‘ O| T
N (IC)
NJ Z C N Z )

wherein

x and y are an integer from 2 to 6;

z’ and z” independently of one another are an integer from 1 to 5 with the proviso that the
sum of z’ 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

a residue which is formed by elimination of x carboxyl groups of an aromatic polycarboxylic
acid having 8 to 25 carbon atoms; any of said polycarboxylic acids optionally contains further

hetero atoms in its skeleton;



H O 11l (IB) zicNZoC NZ2 z" wherein x and y are an integer from 2 to 6; z'
and z" independently of one another are an integer from 1 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 formed by elimination of x carboxyl groups of a saturated or
unsaturated aliphatic polycarboxylic a&id 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
the radicalsidue indephRrigdotisnetoby ehnthesitasa of x carboxyl groups of an

Cr- Cz(%flﬂg‘ﬁﬂ&ﬁ‘%k%?éa%ﬂ!ﬁ)%lﬂé@y gip %%I%aﬁ?. @Omné%&’/%?ﬁiﬂo groups;

polycarboxylic acids optionally contalns further hetero atoms in its
Co-Coaglichipd pinsubstityRd r%%‘&%t %ieﬁ'ﬁléﬁéﬁd’érﬁ‘ﬁ?/ BIYHERRGHREIcpad/Or nitro

group§;1-C20alkyl unsubstituted or substituted by one or more hydroxy, amino

C,- czmph{g rgggggtgr,%s%gg %%Qg[hﬁnyl unsubstituted or substituted by one or

dro or nitro groups; C2-C20alkyl interrupted by
Cs- Cll‘}k\‘}b@%ﬂrlﬁlﬂﬂﬂSt@Se@m@y@@ﬁmwmmﬁfdféﬁ%?sﬁbﬁﬂﬁﬂed by one or

(Cs- cm@ob Glkyly 29 atk yhIkE IntsliBsiehealky|3ubititeldlatcybHe sbssittied oy alky!;

stitut .
DI g LS AR L RSB R P SRS AL 5 Geo Bl
a blcynhl@r@r @mmmp@mml@mtw&p&i@r@mr@d@@bma icasyhstitated 20

subsuﬁﬂmym wsydRstitteskor substituted by one or more C1-C20alkyl;
henyl unsubstltuted or supstituted by one or more radicals selected from
phenx@ %%roé yl,

YRS IO RGP YRR AN ISR ESER S BAR iy
C:-C,aatingy, By elCavajkataanmitrodifbefylalkyhaataik pinins ubgditorte it sitiostituted
phen;}P—toﬁe Qi 9@68@%&&'@8&%@% %%Q%M}quﬂg&@%&%hyﬁ’om

1 C20alkox amino, hydroxy and nitro; phenylethenyl
Cr- Cz@#@d&nﬁz@d@i@%kﬂ%@&' @d%@&f%@*@qody@éw and nitro;

phenytipheTyy LiSibetkOrity) sutsitinsididitscone sitbstitated Oy kg, or more

blphe@i@ggg%%{yﬂgﬁg%:uﬁg%% Q]%S u&nrsu c&uted ﬁ%ubshtﬁ?tﬁ BY one or
naphtﬁ){bk@@!?%i@%ﬂk%;SHBB‘ﬁtﬁ@QW@ﬂWPUﬁwﬁﬁmﬁ@é'bY'substltuted by one
naphtRYIT0QIE, falk i 2RalingiidteBenWenst i flugtanyheadtimgleacy-cadkgrembered

n pht@f@%%‘:\'cnsu RO PR R By e S oL o

biphenylenyl, quorenyI anthryl;

a 5- to 6-membered heterocyclic radical unsubstituted or substituted by one or more
C1-Cyoalkyl;

a C;-Cyhydrocarbon radical containing one or more halogen or pseudo-halogen;
tri(C1-Cyoalkyl)silyl; or

tri(C1-Cyoalkyl)silyl(C4-Cyoalkyl);

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

a residue which is formed by elimination of y amino groups of an aromatic polyamine having
6 to 25 carbon atoms; any of said polyamines optionally contains further hetero atoms in its
skeleton;

the radicals Y ; independently of one another have one of the definitions of Xj;

Z, is a residue which is formed by elimination of z' amino groups and z” carboxyl groups of

an unsaturated or saturated aliphatic amino carboxylic acid having 2 to 25 carbon atoms,



a C1-C20hydrocarbon radical containing one or more halogen or
pseudo-halogen; tri(C1-C10alkyOsily1; or
tri(C1-C10alkyOsily1(C1-C10alkyhi lifo is a residue which is formed by
elimination of y amino groups of a saturated or unsaturated aliphatic
polyamine having 3 to 25 carbon atopis, 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 a residue which is formed by

a resielieniviatiors ddrynachimoetinuoptoof ez saomatis paly aming’ haxingybgm@ss of a

saturd%@&b&rhﬁ&%m%t@méﬁgy%ﬁtdaﬂﬂh@@a%%imtmﬂ&m&tﬂtasz%%6h‘%&%ﬁ?s or

atoms in its skeleton;"the radicals V1 independently of one another have
a resighye. WRiARIORMEG R BHRINSPROh 7eapine RIS B A &aT B RHRTORf an
aromalfczammmmgmompm and hacadhoxy| 2P o ofadonisn satuod txidarsai caied xylic

s S R B0 IR B 22

I elimination o z amino groups and z" carboxyl
the ragigaipg ofaé‘ggtuméﬂ%\dﬁﬂ%ﬂfrﬁt@oﬁﬁﬁ%@%{ﬁﬁm@ ©Aihedaftntiers given for X,.
having 7 to 25 carbon atoms or a residue which is formed by elimination of
z' amino groups and z" carboxyl groups of an aromatic amino carboxylic
acid having 7 to 25 carbon atoms; any of said amino carboxylic acids
2. An gpstivaedypiccaribakclarifirst bleverdilm@eroiding tkelritord; &adinde radicals Z1

d) a l\ﬁtﬂﬁn@ #ds ﬁf‘ﬂ)(l @é@@?%ﬂﬂbﬁkﬁé\fﬁ/ apR e dsiEiang @iveeniat film
2. An extruded air cooled clarifi d blown film according to claim 1,

W'thoﬂﬁ/%'ﬁ?@ﬂﬂﬁmggg%%mﬂ%@ (18HPE8%)enhanced by at least 10%

versus a reference film without a nucleating agent of the formula (1A), (IB)

3. An @&t@&ﬂed% %&éH‘é%ﬁﬁ'u@drd’?&m?ﬂrﬁ'%P&% hipwdim acearding EBrﬁl@d@é& of 20

which is composed of 20 to 100% by weight; relative fo its total weight, of
to 1003’/@&39%@9@%&%%8;5@%@rw@%etwmowtﬁeﬁtmmaw%%d

copolytesified blown film according to claim 1, wherein layer L contains a
polypropylene homopolymer, random copolymer, alternating or
segmented copolymer, a block copolymer or a blend of polypropylene with

4. An gxisesier syhenetrd stk blown filenaesgering e stise biadRsaiblown film

layer @%ﬂtﬂiﬁ@d%@%%@léﬂéﬂf@tﬁd@éﬂ?ﬁkﬂ%ﬁ@mﬁ WW@”@I@I@&HM@@F with
ene tan ethé%e con ent of 0.5 terg? % b ht rela ve to the

Segm‘?é‘tngSPg%( OFthd pﬁ8%% BRI AL o RS pter synthetic

polymelarified 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 230C

d2.16 k according to ASTM D1238. 7. An extruded air cooled clarified
5. An BfSWH?ﬂrﬁ' %%@F&tﬁba? IR (ereriBim R Eitins at least

layer brertaiasteugieq\Eyer afpfowmdmeitr-éhyienehagardehgity @ ohyradmngleh@ 5 to 15 %

by we%PrgraHrPB'%héﬁBﬁﬁhétﬁW%FQHQ%BWX%%WePdJacem to the layer

olypropylene

6. An extruded air cooled clarified 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
230C and 2.16 kg according to ASTM D1238.

7. An extruded air cooled clarified blown film according to claim 1, wherein the film structure
contains at least one coextruded layer of low-, linear-low- or high-density polyethylene

(LDPE, LLDPE, HDPE) or metallocene polyethylene, adjacent to the layer of polypropylene.

8. An extruded air cooled clarified blown film according to claim 1, consisting of 3 coextruded

layers, the layer L is the inner layer and two layers S1 and S2 are the outer layers, the layers



8. An extruded air cooled clarified blown film according to claim 1,
consisting of 3 coextruded layers, the layer L is the inner layer and two
layers 51 and S2 are the outer layers, the layers - 57 - Si and S2 contain
at least 50 % of low-, linear-low- or high-density polyethylene (LDPE,
LLDPE, HDPE) or metallocene poly&thylene (m-PE) or any mixtures
thereof. 9. An extruded air cooled clarified blown film according to claim
1, wherein one or more layers contain ethylene vinyl alcohol copolymer

S1 an(ESiahtathgideast bl Pacttate, dopalyioer ¢ENIg); deaddicraettyldee (LDPE,

LLDPE!HSSE) Y RIGRYISRA ChAgMRIMIEN - PRIV IS MRt REVifsREE esters

with propylene or ethylene, acrylic acid copolymers with propylene or
ethylene, polyvinylidene chloride (PVDC), polyamide or polyester. 10. An
9. An extrudisdt] zircootzle datiidicel doviimTfilrocactiogdiogléinc himnhky et mie or more

ayers ORI AROIRA 2B BAIG ARCPEO Y iyt OR\PAEHERE botymer
(EVA)asedeifri by dride gftesimelraprdent %ﬁglﬁﬂw@r&réeﬁ@wb?raﬂb@@vh@amd
esters%wefﬁugﬁemf@mﬁwéw@ WP haiUEIRAINEr 8GRI NbBYR Y BHLdt (H8de,

d air cooled clarlfled blown film according to
pOIW'(& alorlr(1e qﬁ\?lrﬁd%aﬁ&(ﬁﬁ ¥ &%'r(?ng S Eﬁ S0 527 enhanced in

transversal direction by at least 10 % versus a reference film without a

10. ARHSIRRIECAAIRS ENBifRETHIVAlfith GBI REIE 1o didinf\D, QT HIESh#iINS

cooled clarified blown film according to claim 1, having a Haze value
additionally gy Fo e REBEIMB 2YERIced by at least 10 % relative to a

reference film without a nucleating agent of the formula (1A), (1B) or (I1C).

11. A&éxﬁfb@&‘%ﬂ%%l@t{ Ganirs eRUREARIMD Bimy 35 LURING IGiaim 1, having

a Clarity value according to ASTM D-1746 enhanced by at least 0.5 %

a Moqlél*astl%%%{%f@r‘éwdé@?lﬁ?%ﬁﬁBﬁE‘%?Hd&l'@QﬂH@dé{b?éﬁi%Ptfﬁe TR IRRSIAD, %o

versug|BYaieléage film Withextradediedtingelgenciatrtieddeowa (ikn asgordilty.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

12. AfshuRed AY, ¢rs)est FrRTiiashil e IR Cepingcortiiig toNewmw D-1746

a Mockill WM@'E?EW}C ré?khﬁl\z@)éél g f@cﬁég&@ﬁlfﬂﬁﬁww MO @tdlea_st 10 %
nucleating a ntoteorm a e

versug S B O P ERIIR Q06 B o DETARES ). one
or more additives selected from the group conS|st|ng of 1)

13. ARBInRQIPERE BB AlARE@WRAMSIm 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 (I1A), (IB) or (IC).

14. An extruded air cooled clarified 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 (IC).

15. An extruded air cooled clarified 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 (IC), and

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 (IC).

16. An extruded air cooled clarified blown film according to claim 1, which contains



3) antistatic agents, 4) slip- and anti-blocking agents, 5) anti-fogging
agents. and 6) light stabilizers. 17. An extruded air cooled clarified blown
film according to claim 1, wherein the layer L additionally contains one or
more anti-agglomerants. 18. An extruded air cooled clarified blown film
according to claim 1, wherein x, y or38e sum of z' and z" are 2 or 3, and
when X, y or the sum of z' and z" are 2, X0, Yo, and Zo are the group of
the formula when x, y or the sum of z' and z" are 3, X0, Yo, and Zo are
one otheogeculitf dses taratederdd tngsatudedsatingoted clarified blown film
1) ant _gﬁgwatgtg’laim 1, wherein the.radicals X1, Y], 71 and 72 independently
of one another are unsubstituted or substituted by 1, 2 or 3 hydroxy,
2) antigy{diSnd/or nitro; C2-C20alkenyl unsubstituted or substituted by 1, 2 or
3) ant3tayidrentamino and/or nitro; C2-C10alkyl interrupted by oxygen;

- Co- C : tituted or substituted by 1, 2, 3 or 4 C1-C4alkyl,
4 SIIp(éE%%ﬁ?@Tﬁé%yﬁ%%iOalkyl unsubstituted or substituted by 1, 2 or 3
5) antcfooaiak pe B It 6cycloalkyl]-C1-C10alkyl unsubstituted or substituted
6) ligHe¥thbdzrs} Cl-atalkyl; - 59 - phenyl unsubstituted or substituted by 1, 2
or 3 radicals selected from C1-C4alkyl, C1-atalkoxy, C1-atalkylamino,

di(Cl-atalkyhamino, amino, hydroxy and nitro; phenyl-C1-C10alkyl
17. Aupxtibdeid s dopledistarifiescbipvn, finb acceidinale séatbdvreraiC1-atalkyl,

the lafed ICRRNBINRIY aign¥ ofel de ARIkOXMi Y IOMEranmno and nitro;

18. An extruded air cooled clarified blown film according to claim 1, wherein
X, y or the sum of z’ 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 e

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

19. An extruded air cooled clarified blown film according to claim 1, wherein

the radicals X1, Y1, Z; and Z, independently of one another are

C1-Cypalkyl unsubstituted or substituted by 1, 2 or 3 hydroxy, amino and/or nitro;
C,-Cyalkenyl unsubstituted or substituted by 1, 2 or 3 hydroxy, amino and/or nitro;
C,-Cyalkyl interrupted by oxygen;

Cs-Cecycloalkyl unsubstituted or substituted by 1, 2, 3 or 4 C;-Cjalkyl;
(Cs-Cecycloalkyl)-C,-Cyoalkyl unsubstituted or substituted by 1, 2 or 3 C;-C,alkyl;
bis[Cs-Cscycloalkyl]-C,-Coalkyl unsubstituted or substituted by 1, 2 or 3 C;-C,alkyl;

A6 &



phenylethenyl unsubstituted or substituted by 1, 2 or 3 Cl1-atalkyl;
biphenyl-(C1-C10alkyl) unsubstituted or substituted by 1, 2 or 3
C1l-atalkyl; naphthyl unsubstituted or substituted by 1, 2 or 3 C1-C4alkyl;
naphthyl-C1-C10alkyl unsubstituted or substituted by 1, 2 or 3 Cl-atalkyl;
naphthoxymethyl unsubstituted or siSstituted by 1, 2 or 3 C1-atalkyl;
biphenylenyl, fluorenyl, anthryl; 3-pyridinyl, 4-pyridinyl,
2-hydroxypyridin-3-yl, 3-quinolinyl, 4-quinolinyl, 2-furyl, 3-furyl, 1-
méthy1-2-pyrryl; 1-bromo-2-methylpropyl, dichloromethyl,
pentafluoroethyl, 3,5-bis[trifluoromethyl]phenyl, 2,3,5,6-tetrafluoro-p-tolyl,
,3-dichlorophenyl, 3,4-dichlorophenyl or 2,4- bis[trifluoromethyl]phenyl;
tri(CI-C10alkyOsilyl; or tri(C1-C10alkyOsily1(C1-C10alkyl). 20. An

ssubstituted or substituted by 1, 2, 3 or 4 Cl-atalkyl;
C3-Céc cloalk%l C1-C10alkyl unsubstituted or substituted by 1, 2 or 3

Phenyeunsiied Bo=uD RGN belic B G SoREREEIR) T o6
C:-C.,8Re34 &l akgapiiail - allkyl kyhsubsti atachor yudvekiyaed bird;, 2 or 3
phenﬁ%‘f%‘f?&ﬁ@ﬁ%@ﬁ%@%é&%&%&ﬂﬁwb?%j%&]%icals selected from C;-Cjalkyl,
Cs-Cecycloalkyl, phenyl, C;-C,alkoxy, hydroxy, amino and nitro;

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

biphenyl-(C;-C,palkyl) unsubstituted or substituted by 1, 2 or 3 C;-Cjalkyl;

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

naphthyl-C;-Cjpalkyl unsubstituted or substituted by 1, 2 or 3 C;-C,alkyl;
naphthoxymethyl unsubstituted or substituted by 1, 2 or 3 C;-C,alkyl;

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(C1-Cyoalkyl)silyl; or

tri(C,-Cyoalkyl)silyl(C;-Cyoalkyl).

20. An extruded air cooled clarified blown film according to claim 1, wherein

the radicals X, Y1, Z; and Z, independently of one another are

branched Cs-Cypalkyl;

Cs-Cyoalkyl interrupted by oxygen;

Cs-Cgeycloalkyl unsubstituted or substituted by 1, 2, 3 or 4 C,-C,alkyl;
(Cs-Ceeycloalkyl)-C,-Cypalkyl unsubstituted or substituted by 1, 2 or 3 C;-C,alkyl,



biphenyl-(C1-C10alkyO; naphthyl-C1-C10alkyl; tri(C1-C10alkyl)sily1; or
tri(C1-C4alkyl)silyl(C1-00alkyl). 21. An extruded air cooled clarified blown
film according to claim 1, wherein the nucleating agent is a compound of
the formula (I1A), x is 2 or 3, when x is 2, X0 is the group of the formula
when x is 3, X0 is the group of the fd#hula the radicals X1 independently
of one another are n-propyl, i-propyl, n-butyl, 1,1- dimethylethyl,
1-methylpropyl, 2-methylpropyl, n-pentyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, 2;&dimethylpropyl, 1-¢
2-methylbutyt”3- megthylbutyl, n-héxylc, 2~di
§1Hﬁeth Ibutyl, 2 ethy butyl 2-ethylhex

3, 3 5- trlmethyl-cy ohexyl, 1-cyclohe
cygﬁdodecyl phenyl, benzyl, 1-phenylethyl, 2- phenylethyl cumyl, 2-
metthylphenyl, 3-methylphenyl, 4-methylphenyl, 2-ethylphenyl,

Iphenyl, 4- ethylphenyl 2,3- dlmethylphenyl 3,5- dlmethylphenyl,

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

phenyl-C;-Cioalkyl unsubstituted or substituted by 1, 2 or 3 radicals selected from C;-C,alkyl
and C;-Cjalkoxy;

biphenyl-(C;-C,palkyl);

naphthyl-C;-Cjpalkyl;

tri(C1-Cyoalkyl)silyl; or

tri(C1-Caalkyl)silyl(C1-Csalkyl).

21. An extruded air cooled clarified blown film according to claim 1, wherein the nucleating

agent is a compound of the formula (1A),

Xis 2 or 3,
when x is 2, X, is the group of the formula or 4©7 , and
when x is 3, X, is the group of the formula , and

the radicals X; independently of one another are n-propyl, i-propyl, n-butyl, 1,1-
dimethylethyl, 1-methylpropyl, 2-methylpropyl, n-pentyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, 2,2-dimethylpropyl, 1-ethylpropyl, 1-methylbutyl, 2-methylbutyl, 3-
methylbutyl, n-hexyl, 2,2-dimethylbutyl, 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-



when y is 3, Yo is the group of the formula the radicals Y1 independently

of one another are n-propyl, i-propyl, n-butyl, 1,1- dimethylethyl,

1-methylpropyl, 2-methylpropyl, n-pentyl, 1,1-dimethylpropyl, 1,2-

dimethylpropyl, 2,2-dimethylpropyl, 1-ethylpropyl, 1-methylbutyl,

2-methylbutyl, 3- methylbutyl, n-hexydl2,2-dimethylbutyl,

3,3-dimethylbutyl, 2-ethylbutyl, 2-ethylhexyl, 5- ethylhexyl, n-octyl,

1,1,3,3-tetramethylbutyl, 2,2,4-trimethylpentyl, 3,7-dimethyloctyl,
cyclofwygloBuydirogtigpertphexdichaSytridetivirylatyotabiedytyclohexyl-ethyl,
cyclol%gﬂgﬂaﬂs Ell?h%woéoﬁmymé}ln N&XH, %Qlﬁaﬁ{ﬂ){h V?%Wethlyl cumyl, 2-

trimethyl-c cIoheé/ 1-cyclohexyl-e h cyclohept clooct
i Syivh

methyiargib B BRI 6B IRSEN iR SR Y PBERHY) 22y ipheny,
2,3- dlmelﬂiwminIS,?u-mathWbBayM L stmyiphibyiphetvdiyipbenylkethylphenyl, 4-n-

R e e L ]

4-tert-butylphenyl, 4-methoxyphenyl. 23. An extruded air cooled clarified
22. Ablguroddmaacessin gl tpifdaimolviviieratt shd@re ealindiageatdsane nucleating

compound of ormula %}% "and z" independently of one another are
agenti go HRg" %Q?J‘ tiwe ra aE?§71 and 72 independently of one another

y is 2 arén-propyl, i-propyl, n-butyl, 1,1-dimethylethyl, 1-methylpropyl,
2-methylpropyl, n-pentyl, 1,1-dimethylprQ 1,2-dimethylpropyl,

when ,1&-dinretbyhergryip oty forafys 1- l, 2-6@9 , and
3-methylbutyl, nhexyl, 2,2-dimethyltt,33-dimethylbutyf—-22ethylbutyl,
2-ethylhexyl, 5-ethylhexyl, n-octyl, 1,1,3,3- tetramethylbutyl
2,2 ,4-trimethylpentyl, 3,7-dimethyloctyl, cyclobutyl, cyclopentyl,

when §Y§I8hex, tﬁdﬁ%hfd'dﬂ(ﬁ@f&f?ﬁhﬁ cyclofigiyl, 4-methyl-cyclohexyl,

,3-dimethylcyclohexyl, 3,3,5-trimet ohexyl, 1-cyclohexyl-ethyl,

cycloheptyl, cyclooctyl, cyclododecyl, phenyl, benzyl, 1-phenylethyl,

the ragiqieNyledspeodantly 2fmethghpotemndrSnmrey pipeoy), Ainashylphenyl,

dlme@%tﬂmpmw hyAR MPE%M&HMPH%H Ta Mﬂ?émf)@h%w'q 2-

-dimethylph en%/ 5-trimethylph eny, 4 6-trimethylph

dimethy nsoRylnRengme b o) SHetyIP I RYA thaas Y ﬁmw%%eﬁ air
methytiaaie dnetastiie @ blavwmetipbagdoBdng i tidbotll, Bdeargisuthie Netigihtng, 5

(
ety P S A L MR DR Ry S B
cyclowaﬂpﬂé@'emwlnW%a,@fﬂ.r?gwmﬂnwwpmieﬁwrﬂ%ﬂﬁb%yémﬁg‘bmqﬁw
cycloHIP2Bn@iétha-tgomauia(| B3 wbarrpiR s ccibadsihe-ayepaiingny,

cycloggpr)legyclooctyl, cyclododecyl, phenyl, benzyl, 1-phenylethyl, 2-phenylethyl, cumyl, 2-

methylphenyl, 3-methylphenyl, 4-methylphenyl, 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 clarified 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

when the sum of z’ and z” is 2, Z, is the group of the formula or
—@* , and



and the radicals Y1 are tert-butyl. 26. A method for enhancing the
Modulus, according to EN 1SO 527, of an extruded air cooled clarified
blown film by at least 10% versus a non-nucleated reference film, 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 0@ tayer L containing an isotactic
polymer selected from the group consisting of polypropylene
homopolymers, polypropylene random copolymers, hetero-phasic - 63 -
polypropylene block copolymers, or any mixtures thereof, said polymer

aving a melt flow rate, according to ASTM D-1238, o to 10 dg/min at

when SRS P0G Grvcht R A RE ST bore

nto tie olymer
0.001 to 2 %, relative to the weight of the polymer, @ gating agent of

the raHiCalO IR (2)n MDA el 3F SIRIIRGHHR CIFU™ bropit, ﬁBraPE}E'ﬁ-_but ,1,1-di-

containing an extruded air cooled clarified blown film as defined in claim 1,
methyleffayh diEE BIRG Y b 2R ARk MaPeal intrd s IYREARY ! & y iyt
propyberpetiicethyiptepia) iacteyiprapiviniometiti angilcrimetyinagriuittrglbutyl, n-
hexyl B iRk Lﬁxﬂ‘é‘i,%l%ﬁhﬁe |88{%?E?E{Hg}t¥ld Al %RQHBM%‘Y&WM\%Q | H-octyl,

an Isotacti Eo &ro ylene ds carrier material, M-11)0.1 to 25%, relative to
11,3, TP eI BP ALY, 811G O Yl R ey
cycloHgRylop-(Hetras-clefitaskin slaiathll-aneldviehti), anmehmeseianExgy leragatisl-

at a weight ratig, of 20/1 to 1/10, relative tp the weight of component M-I1),
cvlo oy U SRR e HLEEh R DERERLRoN POV or
cyclodadesytarbelatieensictite muathi eZgpbapyteshsisend of Zmrskideresy!, 3-
methyRSHEGHIC ASQATH KRy 2L RDIRIAGK IS RIRRH AMiLdaggReRgeNts and

: ight stabilizers. 29. A masterbatch according to claim 28, wherein the
et RhEAA G SO P BB RDREO. 24 Suimethy Bheny!. 4-n-
butylpheitiristert (B34 pdteayhethylisuopgrhite).or 1,3,5-tris[2,2-
dimethylpropionylaminc]benzene. 30. A masterbatch according to claim
28, wherein the anti-agglomerant is glycerolmonostearate, _ _
24. ARiBtdpdRifalRd HWE%P}HWH&'&&P&f‘é{@!%é?d?'—%ﬁ?&&réﬁf@?re'” the nucleating
agentddys ecohpaunapad nhigsfangliscer) lvihipeadinitate, sodium stearyl-sulfate,
sodium stearyl-phosphate, alpha-tocopherol, calcium-stearate,
magnesium-stearate or zinc-stearate.
X is 3, X, is the group of the formula and the radicals X, are tert-octyl.

25. An extruded air cooled clarified 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.

26. A method for enhancing the Modulus, according to EN ISO 527, of an extruded air
cooled clarified blown film by at least 10 % versus a non-nucleated reference film, said film
having

a) a total thickness of 5 to 500 um,

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

C) at least one layer L containing an isotactic polymer selected from the group consisting of

polypropylene homopolymers, polypropylene random copolymers, hetero-phasic



-63-

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 (1A), (IB) or (IC) as defined in claim 1.

27. An article containing an extruded air cooled clarified 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.

28. A masterbatch containing

M-1) an isotactic polyethylene or an isotactic polypropylene as carrier material,

M-I1) 0.1 to 25 %, relative to the weight of component M-I), of a nucleating agent of the
formula (1A), (I1B) or (IC) as defined in claim 1, and

M-111) one or more anti-agglomerants at a weight ratio of 20/1 to 1/10, relative to the weight
of component M-11), 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.

29. A masterbatch according to claim 28, 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.

30. A masterbatch according to claim 28, 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.
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