; VWe3e>; L(tJ6T+1#r WD 02/ 088242 PCT/ EP02/ 04149 -1 Pol yam de noul di ng
conpositions for producing transparent filnms The present invention provides
‘moul di ng compsiphhéRe of pol yam de/ copol yam de and a m xt upeT/gboreaoddgani c
nucl eating agents, glycol esters of fatty acids and am de 5 derivatives of
hi gher fatty acids, preparation of the m xture and use of the m x

produce filnms. Filnms nmade of pol yam dg,l nostly as nmultil ayerﬁmmmmmmwm
association with polyolefins or other plastics, are widely u

packagi ng foodstuffs and other 10 products. Polyam de filns are gemerally
produced either as flat filns by extrusion through a wide_slit die or as

t ubul ar fi | nsPblyamide meulling bompegitienscfior pneducing transpareplinss o of
multilayered films, either the different |ayers are extruded in parallel as
a conposite 15 filmor several filns are conbined with each other in a
separate stepgpf gf sbftCinPERBUCHrbPiReP nohl dig f:dnh?@sitim| Jfrptgandifie/copuiynsde am
are generally us de while in the case of tubular filnms copol yam des _gased
on capr ol act amndaachigtunef morgamnisy muctaabing agends, @lycﬁbﬁ%%toﬁﬁtg’n@éqsaarﬁ rfEUGEI pat e

or isopharonedi am ne i sophthal ate,are 20.al sp. fr "
comonomePs ar gerﬂ‘F?é‘Hesl ?@BE%?%W&?@%BWB?HWO? ﬂft et[ﬁgfhgéc:%af/r%éré?oﬁ}tle Il-ﬁﬁs}& dest red
that filns prgﬂ;‘dﬁ@éjﬁfrﬁs‘?m pol yam de have hi gh transparency in addition to

hi gh mechani c strength and good oxygen barrier characteristics. \Wen 25
producing films, the freshly extruded film al so needs to have good w ndi ng
characteristics in additjon to.good extrudabil.it t abi |i . FP- A 628
200 di scl oses Filmst m ei%tl pelyamifee gst r&&u@élit{l?'ﬁ%e(ﬁ?ﬁrr?é %ta#o:c%alng n‘gsﬁ}sles of
10 to 15 pma +,0f sl #EOWTIERT el Yol hacladdigt foodstaffs And@thdéro 0. 2
wt. % of 30 a st”giéeﬁ%‘?é’fﬁ %gﬂ Scon’sists ogll to 5 V\l/té(.gl%g(with respect to the
entire suspengradupts. WO 02/ 088242 -2 PCT/ EP02/ 04149 of a solid inorganic
nucl eating agent wwth a particle size of <25 umand 50 to 99 w. % of an
organi c di spersant fromthe group of polyal kyl ene glycols, paraffin oils,
car boxyl at es, i ARAPAINS blcABARY. RARIKY lah&Chs! it Bims|ahehsion kel at ed
al kyl phenol s, P(c?))ia é;i/)t?g% ed l%ﬁa%‘d?ly agipgs, oxal kyl ated fatty acid am des and
oxal kyl at ed 5 viiaé kit digiores.tufiller Himsybyrextesiqr bougbd @!&J}(ﬁﬁrdilﬁglnttbe erseofg2g

200, h : | 'y not ficiently t t f AN
and exhi bl . weaNHaieS Ui RaG e gL o0 TS e Bt R ab Hhplite o
pr OCessagg; |1 U oSS EOAR L PERFIE] Oth UAUH Stherlif abépabe biepuil ar, pol yqm des

according to are not suitable for the tubular film coextrusion
of PA/PE conposite filnms through circular dies because the conposite fil s

produced in this way are insufficiently transparent and do _hot r.emin.very
flat or tend tkeriks progyctionst i dlms, pely efssoaf?oﬁgmi?ﬁpaé%?re@anP@%iﬂscﬁdhgﬁﬂgm
pol yam de il ng. W £h 4 BHQY Bflnd CARLTRALIREC YasBd Gnl APfoPAtesn Whd @tHR® monomers

characteristics. S
such as e.g. hexamethylenediamine adipate or isophoronediamine isophthalate are

20 also frequently used. The comonomers are then incorporated randomly into the

polymer.

It is desired that films produced from polyamide have high transparency in addition
to high mechanical strength and good oxygen barrier characteristics. When
25 producing films, the freshly extruded film also needs to have good winding

characteristics in addition to good extrudability and stability.

EP-A 628 200 discloses that it is possible to produce thin films with thicknesses of
10 to 15 pm at take-off speeds of >50 m/min by the addition of 0.001 to 0.2 wt.% of

30 a suspension which consists of 1 to 50 wt.% (with respect to the entire suspension)

ORI
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In particular, the object was to devel op pol yam des for film extrusion,

. preferably tubular film coextrusion, which have inproved transparency,
remain flat, %5&1@%4220 any tendency to roll up, and facil ptaErR02/04149
problemfree Turther processability of the conposite filnms produced in this
way using conventional production and packagi ng machines. It has now been
found that transparency of the filnms cgn be greatly inproved by 25 using
the m xture according to the invention” As further positive effects, filns
produced according to the invention have unusually | ow adhesive and sliding
friction values so that, after production, they can be |aid out flat and
wound up mor eofeasoliy inngatibeyickeatnglagent cwish er particlaasies ef (89w drithé
processi ng i n_subsequent prodyction its. 30 i 2/ 08824

PCT/ EP02/ 0414%° w3.719E aa@%@%%ﬁlse?fsw 3{}%3‘? Foup &fﬁ\é\g@ %‘Sié’("é%ss Paafin; ni ng
A) pol yan de- §,an ol ' lahBs, CORI f leaHwls, Soxalkyl Hed
caprol actam u%ilﬁlsgc{é%%(ygag&f o&g@o‘%‘s%ﬂn@a%%éf g%%%}fl@te@éo%ﬁ%o 2000 ppm (yvm' th 5
respect to thgikyphetills, okalglayaniaty acidsl axalkylayafatip jacidf amids) and soralieydated
containing a) inorganic nucleating agents, 10 b) glycol esters of fatty

aci ds, cénsi sfat@Resear boxyl i ¢ aci d conponents which are built up from
saturated or unsaturated 15 fatty acids with chain | engths C4-CzZO
preferably C 14, particularly preferably nyristic acid, and al cohol
conponents comké pbiyagmides eeduced yealrding CHBEBHR0§28, 20(hdosverer] arcogenetallamode
derivatives of higher fatty acjids, cong|stin OL. carbaoxylic a.%iad component s
whi ch are bui peffigignly drﬁnémrwaﬁ%du@ﬁ%r E“%ﬁ‘g‘gt% Do werkiesses My L&Y 1O chai n
| engt hs C4- C2q.. f ol i TRVAE o\¢ henagiid, and
am ne corrponenwtlrécml F@%Q%%St]bﬁﬁc?fuggé F Pg%?% |lgﬁ'altai %B%gggmrﬁifﬁ%h th h car bon
chai n | gt hs phicllar, polyapiidéseicbldingitd BRaA i628 di0Ardra @st waitablecfor B t@0laghai n

| engt hs C2-C6, preferably C2, particularly. preferably ethylenedi am ne. WO
02/ 088242 PCTAiROSyayausion -of PARE So80sis rﬁslmﬁi‘ih! a¥‘{ﬂ“i*}ﬁ s fapcause  fhe
particularly %Br%];)gsri{eeglnflso rprocd)uCed in this way are insufficiently transparent and do not

remain very flat or tend to roll up.

15 Thus, there is the object of producing polyamide films with improved transparency

and improved winding characteristics.

In particular, the object was to develop polyamides for film extrusion, preferably
tubular film coextrusion, which have improved transparency, remain flat, without
20 any tendency to roll up, and facilitate problem-free further processability of the
composite films produced in this way using conventional production and packaging

machines.

It has now been found that transparency of the films can be greatly improved by
25 using the mixture according to the invention. As further positive effects, films
produced according to the invention have unusually low adhesive and sliding friction
values so that, after production, they can be laid out flat and wound up more easily
and they are also easier to handle during further processing in subsequent production

units.
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The invention al so provides noul ding conpositions according to the

i nvention, 5 wherein A) is a copolyam de of polyam de-6 with randomy

copol yneri seqy@oziosts2 Preferably 3 - 8, in particular 6 - PCHMEP@WELI4Er cent
of equinolar IPDIPA or a copolyam de of polyam de-6 with randomy
copolynerised 8 - 20, preferably 12 18, in particular 15 wei ght percent of
pol yam de-66. 10 M xture B) (wth respgct to the total weight of noul ding
conposition) preferably contains 50 - 500 ppm particularly preferably 50 -
200 ppmof a), 100 - 1000 ppm particularly preferably 200 - 500 ppm of b)
15 and 100 - 1000 [)prn particularly preferably 300 - 900 ppmof c). Mxture
B pref er abl y Berapalicatioa)predfesmoulding CoBpREROIROBEIMPE| stic acid (e.g.
Genagen C 100 from Henkel) and c) EBS (N, N -bi s-stearoyl et hyl enedi am ne =
[CH3(CH2)i 6( CON- CHZ] 2) . The invention al so provides noul di ng conpositions
according to Are | OIFAMILES, alllBF edopolasides ewBichakesist 0of ait nieast) 80 wt.%

pol yal kyl ene glycol.” 25 Suitable inorganic nucleating agents are t O_aﬁ]

whi ch are al ready dapmirctimrunits @ndaX0; 19g> Q98] BRim Rreterably, S0 4 2809 PPELEW!

sul fate, _trical cium phposphat e 2.an tal.cum The nucl eating
agents shoul d havereﬁg)eﬁg?ottpﬁwgi%‘%gpw&gF%ié@@%&ﬁde)§%gm preferably |ess
than 10 Vim 30 WO 02/ 088242 PCT/ EP02/ 04149 -5 The optionally used

pol yal kyl ene gl ycols have the general formula HO[-CHZ-C(RHO]"-Hin

whi ch 5 R repBesenmixtefegonta®H® and n is an integer from3 to 100. 10 A

pol yet hyl ene glycol with a MWof 300 to 1000 is preferably used. Mxture B
is prepared by conventional nethods, e.g. by mxing the two conponents by
using a stirrer or ;@ di spflavRmRRdihdsenwor ki ng up the nmixture to give a

stabl e di spersion. 'The m xture is worked up either with a wet mll, e.g. a
mechani dal |y 15 agb} at eglyodllesterscofifaity aoids, | , a corundum disc mll, a toothed
disc mll, an Utra-Turrax~ di spersing machine, a vibratory mll or with a

single-roll or mufti-roll mll.
consisting of

carboxylic acid components which are built up from saturated or unsaturated
15 fatty acids with chain lengths C4-Cyo, preferably Ci4, particularly preferably

myristic acid, and

alcohol components consisting of polyglycols (CH,CH,0),, where n>1,

20 c) amide derivatives of higher fatty acids,

consisting of

carboxylic acid components which are built up from saturated and
25 unsaturated fatty acids with chain lengths C4-Cyo, preferably Cis, particularly

preferably stearic acid, and

amine components which are built up from aliphatic monoamines with
carbon chain lengths C,-Cy or preferably aliphatic diamines with carbon

30 chain lengths C,-Cs, preferably C», particularly preferably ethylenediamine.



M xture B is preferably m xed with the pol yam de granul es using
conventional m xing equi pnent, e.g. a double-cone m xer, high-speed m xer,
screw m xer, %Hﬂbsgpnm xer or paddle wheel mxer. AlternatpeBER2/04he
conponents for the suspension may also preferably be applied to the surface
of granules A or incorporated therein separately. Suitable polyam des for
perform ng the process according to the invention are, in 25 addition to
pol yanm de- 6, copol yani des whi ch are obtai ned by pol ycondensati on or

pol ymeri sation of at |least 80 w. % e-caprol actam and at nost 20 wt. % of one
or nore other polyam de-formng starting materials. 30 WO 02/ 088242 -6
PCT/ EPO2/ 04149 Exanpl es of such polyam de-formng starting materials are

further lactans s s l.auric.lact .\\.am noagci

11- ani noundecanoi gﬁ'gﬂaea‘?‘ll%fﬁﬂ’egﬁlsé ew%%ﬁlgpggﬁgéﬂgééﬁﬁ%h 1(?f?ﬂ%'nts of one or
nore di carboxylic acids such as e.g. adipic acid, sebacic acid, azelaic
acid, isophthalic acid or terephthalic acid and one or nore 5 di am hes such
as e.g. hexanFhhyhentomiato poyides anouidimet doypositions tac¢ardingytoctis| BNePRani ne
(i sophor gnedi ap ne), 4, 4' -di.am.nodi.cy] cohexyl net h . )

4, 4" - di afi nodVEEEOALI} PW%F&HBQ 05 Pégyamh‘i%x@lf";{ﬁ% erﬁgé@;oﬁg% Cr?g?lymensed 2-12,

2,2, 4trimet hyéﬂg?@f t3hylgeng diaRiBult® OL 2wkight tpetodBt by bheixmiat IPY)/EN, aori me.
The relative Viscosity of the polyanides, nmeasured in a 1 % strength

sol ution in nearobmalidanf poly2mide-6 il dndanlyt copelyseriged 8 -pFbesianbly b - | east
3.4. The polyanm des are epared in a.canventignal way by hydrolytic or
activated ani b%ilﬁp%‘lck}]ﬁé% é‘}é?lgﬁ%ﬂerfﬁnttoﬁg&%ﬂbi% S in batchwise or
continuously operated equi pnent, e.g. autoclaves or PRECONDENSATI ON t ubes.
The residual 15 concentration of nononers and/or oligonmers may optionally
be renpved byMigmusiB) divithirespeti tntheftotah eveigiit ydmeldding | composibgneriefasehly on” of
the granul es obtained fromthe polyamde nelt, e.g. with hot water.

Hydrol yti c poF9H@Rfsation in autoclaves or 1-3-stage PRECONDENSATI ON tubes
20 wi th subsequent extraction of the residual nononmers in water in the

range 95 130C and drying in a tower dryer with NZ or in a drumdryer under
vacuum i s pref erred0 - The ppanpatitylans prifarsilin 60 s 260 ppwredah t o a person
skilled in the art and _ their princid;}lges r% d cr%@ed i n.the rel evant
literature, for exaRPra0QGprmy RREHGH er?@f et WOPRREEY ~cheni e or Kirk
O hmer, [Bncycl gpediign 0 ] : T aféyve viscosity can
be rai se1§ to ?ﬁ&e) dégg)rfé%@ﬁr%1 vé%ﬁg%%ggggz%ondﬁs%ﬂ on )of t he pol yam de
granules in the solid state at tenperatures of 1 to 100C, preferably 5 to
50C, below the nelting point of the polyam de. 30 WO 02/ 088242

PCT/ EP02/ 0414 Mimuse BrrapleiabbotAHRS onal si ngl e-shaft extruders with
single-flighted 3-zone screws or high performance screws which are supplied

with shearing and m xing elenents are suitable for producing the filns. The
overall length of tahe saslewnshould be at |east 24 D (D = dianeter), better

28 sty e DL OSeC SIS, EIBEL LTS I OBy, 5Tl veer, 200
out wi th SuppaRBi ngai 1 AR G R O (TRl (T o R o
The invention also provides moulding compositions according to the invention,
wherein mixture B) also contains d) polyalkylene glycol.
25
Suitable inorganic nucleating agents are those which are already known for
nucleating polyamides, such as e.g. barium sulfate, tricalcium phosphate, CaF> and,
preferably, talcum. The nucleating agents should have a particle size Dgg of less than
25 um, preferably less than 10 pm.
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with cooling air. The polyanide layer in this conposite filmis generally

. in'the 10 external |ayer; a preferred conposite consists of a polyethyl ene
(PE) |ayer oRydlggodspier nal face of the tube and a pol yam dect{/ER)2/d4pdper as
the external |ayer. Because the pol yethyl enes and pol yam des used here do
not naturally adhere to each other, a thernoplastic bonding agent |ayer is
fed between the PE and the PA | ayer S(_)St_hat an al nost inseparabl e PA-X-PE
conposite is produced (X = bonding agent). The 15 products Surlyn ~ 1652,
Bynel 4288 (both from DuPont) or Plexar 130 from DSM are preferably used as
bondi ng agents. The pol yan de according to the invenfti on for the PA | ayer
in the coext rUereptionhlly hsed palyplplensieieotshans sresnedl 9F8Uai n conbi nati on
with the PE | ayer, the asynmetric PA 20 X-PE filmhas no, or only a very
slight, tendency to roll up. The invention also provides use of the

moul di ng conpositions accordi ng tHOHhEHL-GRII®N,-Ho produce fil s and use
of the noul ding conpositions to produce nmultilayered tubul ar coextruded
films and a pinowlkisk for preparing polyanide filnms, 25 wherein mixture Bis
m xed wi th the pol yam de granul es and/or the conponents for mxture B are
applied to the surface of granules A or incorporated therein separately.
The i nventi oanrov}eg%gemgH&am@ﬁaar, films produced from noul di ng
conpositions according to the invention. 30 "r WD 02/088242

PCT/ EPO2/ 04149 _g_ Exanples Examule 1 5 0.18 % of a suspension of 5.5 g
talcumin a mxture of. t17 gfetanx b@ted nyristic acid, 33.5 g am de wax and
45 g PEG 400 Ps apP13"éCeHi 8P 'Y Y6 granul es of a copol yam de consi sting
of 94 wt.% caprolactamand 6 wt. % i sophoronedi am ne i sopht hal ate. The
granul es were then extruded together with commerci al I){ avai |l abl e

pol yet hyillene Aopajyetleylencoulycay sithc MEHaf 300 toj 10RP istpreferatilyitedn be wound up

w t hout any 10 probl em and exhi bits outstanding transparency. Exanple 2 0.1
% of a suspension of 9.9 g talcumin a mxture of 29.9 g ethoxyl ated
nyristic 15 agiidn@O i@@re%a&d%?‘c@ﬁvé‘i@%nblﬁn@ﬁ@dlé, eg. bphfigngihe v @ngoukes of a
copol yam de consisting of 94 wt.% caprol actam and 6 wt . % i sophor onedi am ne
i sopht hal at e. b¥hsingrastifrersorwe dissalvesrandxthen shoaking giot the miwiure (e eivser #akle| v
avai |l abl e polyethyl enge to give.a 2-1ayered tubular_ fil The fi be
wound up wit hQEPe‘éW' SPBBT“g r%ﬁﬁjwé’ﬁlfﬁ%bm gfglbeﬁt‘ghﬁd‘iveﬁgmmr’éa’hgpaaing%ll%&&%

15 agitated mill, a ball mill, a corundum disc mill, a toothed disc mill, an Ultra-Turrax®

dispersing machine, a vibratory mill or with a single-roll or multi-roll mill.

Mixture B is preferably mixed with the polyamide granules using conventional
mixing equipment, e.g. a double-cone mixer, high-speed mixer, screw mixer, drum
20 mixer or paddle wheel mixer. Alternatively, the components for the suspension may
also preferably be applied to the surface of granules A or incorporated therein

separately.

Suitable polyamides for performing the process according to the invention are, in
25 addition to polyamide-6, copolyamides which are obtained by polycondensation or

polymerisation of at least

80 wt.% g-caprolactam and at most
20 wt.% of one or more other polyamide-forming starting materials.

30



Conparison exanple 1 Addition of 0.13 wt.%of a suspension of 10 g tal cum
and 10 g zinc stearate in 80 g polyethylene glycol with an average

nmol ecul ar vveivggq)%{@gszﬁoo_ to a copol yam de 25 consisting of PdrmpreRéd149
caprol actam an Wt . % i sophor onedi am ne i sopht hal ate. The granul es were

then extruded in the sanme way as in exanples 1 and 2 to give a 2 |ayered
tubular film On wnding up, the filmtended to formfolds. The
transparency and gl oss were poorer than those in exanples 1 and 2. 30 WO
02/088242 -9 Turbidity Goss units Exanple 1 3.2 141.2 5 Exanple 2 4.1

1 33. 0 Conparison exanple 1 14.3 77.5 PCT/EP02/04149 The turbidity was

neas gr Fd in ?Eﬁn?}demoﬁsthmly%ﬁﬁM-mrn@lﬁBstaﬁingHeatpféalyafﬁ fetherlpglams sgchrae £ | m
was del am nated for this purpose. The gl oss was neasur.ed in.ac i
DIN 67530 at laHgc ﬂﬁ?F%rﬁ‘é@“&cl%F‘fiéé‘éJ‘o‘?S ﬁﬁ@n%}i’b‘%@?‘t"é" AT r%?xﬁ‘q‘%g oo .

021088242 PCTLERIGD AR Br Ghel fmdre MoHbBkNG GAKPA8IH b0, GARSiaIGING S

A) pol yam de- &’ copol yam des consist of at least 80 w.%

(r; glpr g Lnagtea?ngﬁﬂéag&(c) i’:u&gﬂr,nagelha ?@@,Oiépmhz(lw 4did roe tpeephthalic abid ameil gt opfnore

nuc?/eati Ag agéiﬁfrgr}esy suche) a% g.g.) lggx)é}nlétrhgle%gnt giapnlirrllcg 19-a?12in<l)rplgt¥191?£5,%-
trimethylcyclohexylamine (isophoronediamine), 4 4'-diaminodicylcohexylmethane,
4. 4'-diaminodicylcohexyl-propane-(2,2), m-xylylenediamine, 2,2,4-
trimethylhexamethylenediamine or 2,4,4-trimethylhexamethylediamine. The relative
viscosity of the polyamides, measured in a 1 % strength solution in m-cresol at

10 25°C, should be at least 3.2, preferably at least 3.4.

The polyamides are prepared in a conventional way by hydrolytic or activated
anionic polymerisation of the monomers in batchwise or continuously operated
equipment, e.g. autoclaves or PRECONDENSATION tubes. The residual
15 concentration of monomers and/or oligomers may optionally be removed by vacuum
distillation of the polyamide melt or by extraction of the granules obtained from the

polyamide melt, e.g. with hot water.

Hydrolytic polymerisation in autoclaves or 1-3-stage PRECONDENSATION tubes
20 with subsequent extraction of the residual monomers in water in the range 95 -

130°C and drying in a tower dryer with N; or in a drum dryer under vacuum is

preferred. The commonly used methods are known to a person skilled in the art and

their principles are described in the relevant literature, for example in Ullmann,

Encyclopedie der techn. Chemie or Kirk Othmer, Encyclopedia of Chemical
25 Technology.

The relative viscosity can be raised to the desired final value by post condensation of
the polyamide granules in the solid state at temperatures of 1 to 100°C, preferably 5

to 50°C, below the melting point of the polyamide.
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b) glycol esters of fatty acids, consisting of carboxylic acid conponents
. whi'ch are built up fromsaturated or unsaturated fatty acids wth chain

| engt hs C4- | cohol conponents 15 consisting of popygEyealas
(CH2CH20) " ere n> c) am de derivatives of higher fatty acids,

consi st ng of car boxyl ic acid conmponents which are built up from saturated
and unsaturated fatty acids with chain,l engths C4-CZo, and 20 am ne
conponents which are built up fromaliphatic nonoanines with carbon chain
| engths CZ-C~2 or aliphatic diamnes with carbon chain lengths Cz-C6, 2.
Moul di ng conpositions according to Caim1, wherei wé{ is a copolyam de 25
of pol yanm de Breﬁemahly camcatibyal suygte- Mraxsr@ders avith singloaligitied é@@é@ﬁﬁre‘& or

equi nol ar Moul di n ositi rdi.n an f the
precedi ng CI D{‘ BE Pemaé’ﬁ S%)"W?§V%éq‘@%ﬁé\‘@?iﬁad@ﬁjoﬁ’eﬁ%?égﬁﬁemgg {rsgdﬁéc}om y
copol yneri sed t hM]&?PdQ%/aQS&%ﬂZ
PCT/ EP02/ 041439‘1“%%8}2r pﬁ“/g F"‘J’Fﬁgé ?E*ﬁfaﬁlgﬁ?‘ﬁﬁas‘p%%%%ﬁ“ﬁ ﬁ%g(?gwcfne or more of the

precedi ng C a4 (Wreﬁearmeten) xlbamree 2B)to(3/3i bh Trhesme@tssmg terhperafutd ﬁ@}’rhﬁulllul ng
conposition) contains: r ef er pmb) 100 -
1000 ppn¥ pr eeew%llgﬁt\zml O@Gé 389@ é’ﬁ‘?fp’@ lyjosgveen OCﬁBng6(g° ef er abI y 300 -
900 ppm 10 5. Moul ding conpositions according to one or nore of the
precedi ng C ai ns, wherein suspension B contains a)tal cunb) et hoxyl at ed
nyristic aci diér theERSferied dulriplosiita filrgnthe siotiposite &b anbk mgtrmdwddhmugh there of

olycol - 50 7 citmiarghe ishows aNdvilG SRR 1 B Eangh Bt Femate SR e o
the moul di ng &/(i)tﬂp&)%lhgé %Qﬁ "I,th% il eﬁfﬁﬁ@ 1@‘& flhltﬁ%ecro&ﬂaotsﬂ@lﬁ'lﬁr 150&%&%(19(1%{%' | s,

25 9. A processfor Il ns erelrn suspensi on IS

m xed wiph th@xtE@lefH%ﬂQi Qremki&ﬁ)nqmdﬁ@boﬁsm of)mmltg&th}&enfec(ﬂ’E‘sds}permm ther B
are applied to the surface of granules A or incorporated the

e
separatel y. 1overpl fage opthsdubeand a pPabapydradéy lareres G}E*Fee’GFmﬁb[aé(eroPePWée

gr eceding d a tHE polye'%hyleneg a'rAfd pofb‘gmpdes Xlgedbf?é%e M%oﬁn@é%%dﬁér@t@‘e&h#&h&cé JZ?

*4} xsnid_ZU c ﬁ]e%bﬁl@ﬂti‘cﬂidiﬁ]x@adg@ﬁ] lepdr dafeddicondenahe REcmti ad P AdhyeT ad etk @a] ca) ¢
a] ca] ca] ca] ca]ca]ca]c

U] ca] ca] cal] ekng Séan%WabeBwT?E@WW?%WFqISgB‘]W]‘%ﬁchf cajboafing) :25M0ajls] ca] ¢

ool ol e el et henisalebanlachine sheakoot erkael selinaany ool ca

] ca] ca] ca] ca] arlmakenlcakdal baldiad sghea] ca] ca cal cal cal cal 2' A ((w)) r*++1,,
........ /0001h22222zt oj e ZU] ca] c"a] ca] ca] ca] ca] c™a] ca] ca] c*a] c™a] caU

] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 2D333=4s4y4
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a very hlgh transparency and, in comblnatlon with the PE layer, the asymmetrlc PA-

20 X-PE film has no, or only a very slight, tendency to roll up.

The invention also provides use of the moulding compositions according to the
invention to produce films and use of the moulding compositions to produce
multilayered tubular coextruded films and a process for preparing polyamide films,
25 wherein mixture B is mixed with the polyamide granules and/or the components for

mixture B are applied to the surface of granules A or incorporated therein separately.

The invention provides, in particular, films produced from moulding compositions

according to the invention.
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isophthalate. The granules were then extruded together with commercially available
polyethylene to give a 2-layered tubular film. The film can be wound up without any

10 problem and exhibits outstanding transparency.

Example 2

0.1 % of a suspension of 9.9 g talcum in a mixture of 29.9 g ethoxylated myristic
15 acid and 60.2 g amide wax is applied uniformly to granules of a copolyamide
consisting of 94 wt.% caprolactam and 6 wt.% isophoronediamine isophthalate. The
granules were then extruded together with commercially available polyethylene to
give a 2-layered tubular film. The film can be wound up without any problem and

exhibits outstanding transparency.

20
Comparison example 1
Addition of 0.13 wt.% of a suspension of 10 g talcum and 10 g zinc stearate in 80 g
polyethylene glycol with an average molecular weight of 400 to a copolyamide
25 consisting of 94 wt.% caprolactam and 6 wt.% isophoronediamine isophthalate. The

granules were then extruded in the same way as in examples 1 and 2 to give a 2-
layered tubular film. On winding up, the film tended to form folds. The transparency

and gloss were poorer than those in examples 1 and 2.
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The turbidity was measured in accordance with ASTM D 1003 in the polyamide
layer.

10 The film was delaminated for this purpose.

The gloss was measured in accordance with DIN 67530 at the polyamide surface of

the composite film.
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5 A) polyamide-6 and/or copolyamides which consist of at least 80 wt.%
caprolactam units and 50 to 5000 ppm (with respect to the weight of

polyamide and copolyamide) of a

B) mixture containing
10

a) inorganic nucleating agents,

b) glycol esters of fatty acids, consisting of carboxylic acid
components which are built up from saturated or unsaturated
fatty acids with chain lengths C4-Cao, and alcohol components

15 consisting of polyglycols (CH,CH,0),, where n>1,

c) amide derivatives of higher fatty acids, consisting of
carboxylic acid components which are built up from saturated
and unsaturated fatty acids with chain lengths C4-Cy, and

20 amine components which are built up from aliphatic
monoamines with carbon chain lengths C»-C;y or aliphatic
diamines with carbon chain lengths C,-Ce.

2. Moulding compositions according to Claim 1, wherein A) is a copolyamide

25 of polyamide-6 and, randomly copolymerised, 2 - 12 weight percent of

equimolar IPD/IPA.
3. Moulding compositions according to one or more of the preceding Claims,

wherein A) is a copolyamide of polyamide-6 and, randomly copolymerised,

30 8 - 20 weight percent of polyamide-66.
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contains:
5
a) 50 - 500 ppm, preferably 50 - 200 ppm
b) 100 - 1000 ppm, preferably 200 - 500 ppm
and c¢) 100 - 1000 ppm, preferably 300 - 900 ppm.
10 5. Moulding compositions according to one or more of the preceding Claims,
wherein suspension B contains
a) talcum
b) ethoxylated myristic acid
15 c) EBS.
6. Moulding compositions according to one or more of the preceding Claims,
wherein the suspension also contains d) polyalkylene glycol.
20 7. Use of the moulding compositions to produce films.
8. Use of the moulding compositions to produce multilayered tubular
coextruded films.
25 9. A process for producing polyamide films, wherein suspension B is mixed

with the polyamide granules and/or the components for suspension B are

applied to the surface of granules A or incorporated therein separately.

10.  Films, produced in accordance with one or more of the preceding Claims.



