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According to this invention, there is now provided a process for fabricating tough articles having low
permeability to many organic liquids and vapors, wherein a blend of 45-95 weight percent of PET with 5-55
55 weight percent of a copolymer of an a-olefin having 2-5 carbon atoms with an «, g-unsaturated carboxylic
acid having 3-5 carbon atoms, or an ionomer obtained by a complete or partial neutralization of such a
copolymer to form a zinc or magnesium salt of the carboxylic acid, or a blend of PET with an
ethylene/glycidy! group-containing copolymer is melt-processed in shaping equipment such as, e.g.
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car boxyP3 cE &tiens dissmerEphtP-Pastatiraerrerosthe ethidene gorolfelighout t he copol yner
mol ecul e. ¥t @EPHEK §Ttar ceresentPdy 8S¥™an be neutralized with zinc or

nmagnesi um cations to any degree within the full range of 0-100%
Neutralization 15 wth alkali rret al iRQnQ I s undesirabl e because it

preoot es PET crystal lization. e':m‘,r-emr-load).{ rr]-olefin is ethylene; other
[err]-of%efins include, for exanple propyl ene,” 1-but ene, and 1-pentene.
Representative unsatu- rated car boxyl ic acids include, for exanple, acrylic

aci d, met haeas/Ri g 2agiod 9’°H%H'Bb%%%’b°aﬁt9mﬁfm%ﬂﬂmﬁ C%H"éé“mé *shefirdet ﬁ%f‘l’°"é??a‘s

nmonomnet hyI and e rmnorret h and noet h at e 28‘% I ¢ acid,

mal ei ¢ agi Wgr%; aely oy %‘" q]y ?ép{%e é'y '}Oa"d {"f‘ffa y'P'grﬁeEcﬁ'ftl y
is se ecte rom

ce pe
unsaf -ur ate gl%%p onsastmg of glycidyi me acré:ii d?{l ac aé egn Ao%pﬁsgs 0.5-
acrytic 20 weight percent, preferably 2-10 weight percent, especially 3-8 welght percent of the E/X/Y copolymer.
The sum of the percentage contents of the monomers is 100%.

Additional comonomers, e.g. CO and methyl acrylate, can also be present in minor amount, provided
that the essential characteristics of the ethylene copolymer such as melt viscosity and toughening ability
are not substantially altered.

The above copolymers can be prepared by direct copolymerization, for example, copolymerization of
ethylene, glycidyl methacrylate or glycidyl acrylate, and the above-defined carboxylic ester, X, in the
presence of a free-radical polymerization initiator at elevated temperatures, preferably 100-270 " C, and most
preferably 130-230° C, and at elevated pressures, preferably at least 70 MPa, and most preferably 140-350
MPa.

In addition to the above two required components, the polymer blend may also contain a third polymer
which is chemically inert to the other two polymers under melt-processing conditions. Typical such
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r or vinyl ester, for exanple: butyl acrylate, nethyl nethacrylate, or

| acetate. When the copolyner is a terpolyner of ethylene with an a,
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turated.nononer, the respective weight proportions of these nononers
ethylene 40 to 90% .[err] unsaturated carboxylic acid 0.5-20% and the
d et hyT eni edslitipsa! pelyears: ingltded farsranpier vatiousq@iolefifigsuehuzn 88 - ABlypthdene, polypropylene,
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ri ses 10- 40! wils.gind Barbuy eiting efBippentfeiinen inl a/sep&atd Bparatipmybrior Yodabgeation into articles or in
eci al |y 20-3Biugaipyhith seghcledrication. ehe 1/ Redtiop opilingnerr oxtregiag iNo jassheet| ascat B The
m t he gr oupfRisAon Seef fropguc Py%qeﬂsmd'?*?é? [nbib¥ing exteasivertFTgrwpieliznan. acryl at e,
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cent age conT@ftWsH o e guriaess dhioractith freRolymaRitndiibHReasued fFienBeRyRose af e preggnt

met hyl  &r§t lge "G §’t?s%§’"ﬁ?'é‘§'8ﬁf'e L 60 et heided "?es e to

essential €H 0

cosity and .HE, S e R T e
Olymars can, ff Iﬁ 'k% hes, oo r 'angd esters. The
ol ymeri zg} i Mn%t b st&'i‘% th9 pYe%érﬁ’S( vem;‘rﬁ RS hileadoBa Bhrrilt &Sﬂe ¥ toa{ﬁé Mg;ﬂseof such
the above-geflcngdacar boxylic ester, X 'in the presence of

e-radi cal  pol YREplodedt o fhe I pidsbrt FHiols ShRvatyeditdRRe maat-tas&&.ng RFRES 5aR! 24, for
=270 C, andeamsib, comaifdre ortaMal Yarks Qhd dlosudB tindtiim€ e 33618 GRS pHir® Sans, caulking tube
fer ably at tpeasd pidhhel iothpadté tHBRSHps doRthiRéradlelcabd edalookfirers, Waste Watbr poRdl chvers,
ef above twD dnadin eshsingyReNeNhdustribilagpinby mer bl end may al so contain a

i rd pol ynmer whitsdintedtichhie Adve Bilidirgted B FeprebantdiiVecexainbles oft satainD prefginair @nbadicherits thereof,
| t - pr ocessi ngheceoatihas, progartiohsy; pndCercestagel a® by welgRQRbiGelrade iaditalietii onal

hyper s i ncl ude Test articex aw| @therviamblers r (fildsy Ghee tumbierss werh aggroxineatey 9.5 cm high, with a
| yet hyl ene, ¢rmhejqsobpyrh ettbe tonpal! enngt teetmitpm empiWityrevat diinbhepsrefragout 1.25 mm, which were

| ystyrene# gnipstipemelted ﬁyi C'&@@P@.N@a“&ﬁﬁmo?'ﬂ% I""S’de' é‘ﬂtmal ’éﬁé?“a‘?'@(‘&ﬂ Pressurgd Hiegmold was
cooled with running water having a temperature of 18-20°C

Toughness of wall sections of those test tumblers was determlned in a drop impact test, using several
samples for statistical evaluation of the results. Test data, which originally were obtained in British units,
were converted to St units.

45 For comparison, some of the molded articles were annealed to induce crystallization by heating in an
' oven for 24 hours at 110° C.

Crystallinity of the molded articles was determined by differential scanning calorimetry (DSC), using a
Du Pont thermal analyzer 1090 attachment. The heating rate was 10" C per minute. The exotherm peak
obtained during the heating cycle is representative of amorphous PET, which crystallizes during the

so0 operation, while the freezing exctherm during the cooling cycle is representative of the total crystallizable
PET.

Permeability of the unannealed tumblers was determined by filling each tumbler with approximately 100
g of technical grade xylene, sealing it with a tight metal lid, and determining weight loss after storage at
60" C for 688 hrs. Results of three tests were averaged.

55 . Film permeability tests were carried out as follows: .
The films were made by a blowing process using a 2.5 cm Killion extruder and 2.5 cm circular blown film
die. The films were quenched by using nitrogen gas. The films were about 1-2 mil (0.025-0.05 mm)
thickness. These films were tested for permeability barrier properties for xylene vapors by using the film as
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copokyners, and the like, and m xtures thereof. The amount of third
polynmer, if present, can be.at nostERB24l 649Bt he wei ght of
[eYr]- ohefln/[err] unsat.ur at ed carboxylic acid copolyner or XY

copolyrrer QQn Erpgarlnmnr’m cu M dme I an p0| j n‘itrk" 'pee 'gea%’ﬁlcb'as
that the ETontA08) Wb ,J??Tgﬁrn%@nf%t ran; ‘Xngg%@ o AR TRl

car boxyl i c group-contail ning copol s et ene acryllc acid (EIMNM

copolynmer, and its preferred content is about 20- 4096by wei ght of the

bl end. The gungintsed E/ MAA copol yner contai ns about 80-97 wei ght % of

et hyl'ene and—3-20wei ght % of nmet hacrylic acid, which can be either free or

converted t o TBYesligSdré Srhriieanid the @ilbviry Rabla ¢. 105N FBGNAS redivwaa b blend & 65% of PEE

preferred EAdIsY arapopoymer déstrivedbeioiere X is n-butyl acrylate and Y is

gl yyci dyl mExdmaer i1 BIMAA 08:4 @editydet e.0.8Fhe preferred wei ght proportions of the

rmrorrer S0 alEgampiet hyE/MARS 90.7193 (neeit @084 =redhut yl acrylate 10 to 40% and gl yci dyl
hacr yl atgampte cEMARB®R10. D1% ndubal2@ W%z | | ers nornally are not desired

because t h&kampisresieiaensty] astyiataddirs8076y frgatinitielzed withoringani ¢ | i qui ds and

vapors, unEespleheamess Erample b alse entaingd 8% stpeptagryifyite! datiagipprateythidbricagiyy| |

amount s of ndIFrPRIBIiE dasis pgrefrIipdeu on wngenqaledstumblers as gpscribeghpbaMnt s, car bon

bl ack, df cal ci um carbonate, up to about 10% of the total polyner wei ght ,

can be tolerated. Fillers shoul d be finely ground to mninze the possible

adverse effect of those additives on the barrier properties of the blend.

The conpositions are thoroughly melt blended in nelt-processing equi pnent

such as, o€ 9 - extruders, roll mlls, and Banbury m xing equi pment, either
in steparate operation prior to fabrication into articles or in 20
conjunction with such fabrication, e.g ., by injection nolding or extrusion

into a sheet or a film The fabrication itself is conducted under
conditions inhibiting extensive PET crystallization. Since it is in
practicegsdifficult to directly neasure the tenperature of the fabricating
equi pnent surfaces in-contact with the polyner blend, the tenperature of

t he cool ant passed through the equipnment, e.g., a nold, close to. the
surfaces in contact with the polyner blend is neasured. For the purpose of
the present 25 disclosure and clainms, those tenperatures are believed to
be so clsese to each other that they are taken to be the sane. The pol yner

bl ends used in the present invention have good barrier properties to many
organic liquids, including such as are used commercially as sol vents,

di luents, or dispersants. Typical such organic |iquids include, for

exanpl e, aliphatic and aromatic hydrocarbons, ketones, alcohols, ethers,
and esteéfs. The 30 polyner blends used in the present invention also have
good barrier properties to the vapors of such organic liquids. The process
of the present invention is particularly suitable for nelt-fabricating
articles such as, for exanple, containers, container parts and cl osures,
and_fi | or sheets; especially, paint cans, caul king tube tips and

pl ungers, toothpaste tube tips, contai ner screwaps, cereal box l|iners,
wast e wat er pond covers, 35 and filmfor casings used for industrial

expl osives. The invention is nowillustrated by representative exanpl es of
certain preferred enbodi nents thereof, where all parts, proportions, and
percent ages are by wei ght unless otherw se indicated. Test articles were
either tunblers or filnms. The tunblers were approxinmately 9.5 cmhigh, with
a dianeter of 7 cmat the top and 5 cmat the bottomand with a wall

t hi ckness of about 1.25 nm which were 40 injection-nolded in a G ncinnati
M | acron nmachi ne nodel with a 150 ton clanp pressure. The nold was cool ed
with rumiti ng water having a tenperature of [err]. Toughness of wall
sections of those test tunblers was determned in a drop inpact test, using
several sanples for statistical evaluation of the results. Test data, which
originally were obtained in British units,
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Examples 6-7
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Drop impact strength tests were repeated using a resin which was a blend of 70% PET and 30% of
E/MAA Copolymer. The results are given below in Table Il. ’



11 649B1 [err] 40 45 50 Exanples 6-7.Drop inpact strength tests were
peat'ed using a resi-n which was a 8Henth 9 80% PET and 30% of Ei MAA

pol ymer. The'results are given belowin Table Il. 55 6 EP 0 211 649 B1
Table 11 Carboxylic | npact Strength (joules) Exanple

pol ymey,_, As Mol ded Zable II  “Appealed 6

rrl 30.Cfrboxylic - Impackl Strength (joules) B(2)

.. 06 Example 2.7 Qépdlymét hyl ene/ rid Me1ddd c_acixhddfied copol yner

haw ng a nmelt index of 0.8. (a Et hyl ene/ net hacrylic acid (90:10)

copol ynmer 71%netfiralized viRttXinc cation.30u2e table showd nore cl earl y
that shaping in a col d nol dg@duces a nuch tougher article than shaping
with annealing. 20 Exanpl es Filnms were 3h®6 and test@ For xyl ene
perneability as descri bed above. The test was run for 456.5 25 hours under
anbi ent ;} enperait-e—anre—pesstire conditions. The results are summari zed in

Table 111, be'&"Y ﬂhy%e%?e/%%tgﬁacrylic acid (96:4) copolymer
. having a melt index of 0.8.

(2) Ethylene/methacrylic acid (90:10) copolymet

5 71% neutralized with zinc cation.

This table shows more clearly that shaping in a cold mold produces a much tougher article than

shaping with annealing.
20

Examples 8-9
Films were made and tested for xylene permeability as described above. The test was run for 456.5
25 hours under ambient temperature and pressure conditions. The results are summarized in Table |, below.
30
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icles having | ow perneability to g&®ds213f49%®d organic |'i quids sel ected

om al+phatic and aronmatic hydrocarbons, ketones, alcohols, ethers and
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Claims
1. A process for melt-fabricating articles having low permeability- to gases and to organic liquids selected
from aliphatic and aromatic hydrocarbons, ketones, alcohols, ethers and esters from blends of 45-95
50 weight percent of polyethylene terephthalate with 5-55 weight percent of a toughening polymer selected

from
{a) copolymers of at least 70 weight % of an alpha-olefin having 2-5 carbon atoms with at most 30

weight % of an alpha, beta-unsaturated carboxylic acid,

(b) copolymers of ethylene with an aipha, beta-unsaturated carboxylic acid and a third sthylenically
55 unsaturated monomer, their respective weight ratios in the polymer being 40-95%, 0.5-20%, and 10-

40%, the sum of the percentage contents of the monomers being 100%;

{c) ionomers obtained by a complete or partial neutralization of a copolymer of paragraph (a) or (b} -

with zinc or magnesium ions, and



(d) an E/ X/'Y copol yner, where the nononers.E, X, and Y are as follows: Eis
et hyl ene and conprises 40-90 wei ghEPPed1d®d® Baf t he et hyl ene copol ynmer; X is
a carboxylic -ester represented by the fornmula [err] where [err] is an alkyl
group with 2-8 carbon atons; and 10 [err] is H [err] or [err]; and
X conphi ses 10-40 wei ght percent of the E/X/Y copolyner; and Y is selected
fromthe group consisting of gl y& ¢yl nethgeryl ate and gl yci dyl acryl ate,
and y conprises 0.5-20 wei ght~percent “of®t E/ X/'Y copol ynmer, the sum of
the percentage contents of BEW@ nfnpmers beeng 100% said bl ends cont ai ni ng
0-10% 15 based on the.got pol ynmerjewei ght of a finely ground,
non-nucl eating filler, whergiv t melt-fabrication is conducted under

condi tions mnimzing pol yet®l e8e teBer®t|@pl ate crystallization by keeping
the surfaces of nelt-fabricgt® ng®equi prent n contact with the polyner

bl end kel ow 100 C or by rappdy guenchi ng the nelt fabricated article to a
tenperature of bel ow 100 C.e 2e¢+ A proce &f claim1, wherein the nelt
fabrication is conducted irtEhe @bsence of <de nucl eating agent. 3. A process
of claim1l or claim2, wherRigh the sugf® ng the nmelt-fabricating

equi pment in contact with t& po.ﬁyrrer are t to below 50 C. 25 4. A
processs of claim 1l or clai nee 2= Wher ei n t he 5§)rperature bel ow whi ch the
article is quenched is [erff® 5.2A proces Bf any one of the preceding
claims wherein the toughenih@ pfyner is d*copolymer of ethylene with an

unsaturated carboxylic acid@g £30%. A proc osmof,,cl aim5 wherein the
unsat urated carboxylic aci 1s net hacryl i Ny dg /i3 A process of claim6

whetei /¥ t he anount of net hea:r.eyl i® acid in[EM® cepolymer is 3-20 weight %
35 8. A process of claim6DR 7 DherePn t glm)ﬁnt @f copol yner of ethyl ene
with nmethacrylic acid is 2 weight perdem of t blend with

pol yet hyl ene terephthal ate. & A process ?aany"nn_‘of clains 6 to 8

wher ei . the copol ymer of et hgl e with me fﬂcrygi c acid is neutralized with
magnesi umor zinc ions. 40 18. & process of any one of clains 1 to 4
wherein the toughening polyngr i a copol 5] of ethylene with an
[err]-unsaturated carboxylic<saciml and wit a1 acrylic ester or a vinyl
ester. 11. A process of clai % 1& wherein ® ester is isobutyl acrylate,
and the acid is nethacrylic 8r acryli® fci 45 12. A process of any one of
claims 1 to 4 wherein the toughening QoRyi®r is an E/ XY copol yner, wherein
R2 i s hydrogen or nethyl, and X conprises]15-35, preferably 20-35 wei ght
percent of the E/ X/Y copolyner, while Y ¢ rises 2-10, preferably 3-8

wei ght percent of the E/ XY copolyner. 5083. A process of claim 12 wherein
Rl is #n al kyl group with 4-6 carbon atong. _14. A process of claim13 .
wherein X is n-butyl acrylate and Y is gl gedyl nethacrylate, preferably
wherein the respective wei ght proportg oesfs® n-butyl acrylate and gl ycidyl
)nE-it_;_;hacryI ate are 10 to 40% and 0.5 & o
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Claims

1. A process for meit-fabricating articles having low permeability to gases and to organic fiquids selected
from aliphatic and aromatic hydrocarbons, ketones, alcohols, ethers and esters from blends of 45-95
50 weight percent of polyethylene terephthalate with 5-55 weight percent of a toughening polymer selected
from '
(a) copolymers of at least 70 weight % of an alpha-olefin having 2-5 carbon atoms with at most 30
" weight % of an alpha, beta-unsaturated carboxylic acid. _
(b) copolymers of ethylene with an alpha, beta-unsaturated carboxylic acid and a third ethylenically
55 unsaturated monomer, their respective weight ratios in the polymer being 40-95%, 0.5-20%. and 10-
40%. the sum of the percentage contents of the monomers being 100%:
(c) ionomers obtained by a complete or partial neutralization of a copolymer of paragraph (a) or (b) -
with zinc or magnesium ions, and :

LT




20% 55 15. A process of claim1l wherein a portion of the toughening
lyner is replaced with anot her pgbymi esddeh is chemically inert to the
her #+wo pol yners under nelt-fabricating conditions, its anmount being at
st equal .to that of the toughening polynmer of the type recited in claim
t he ot*her p@l (FEYY ereplyygergwhere tikpporpmes £9X12nd X jaees &lioWsr om  t he cl ass
nsi sting g)'éle eneransh OmaERs\AE £ weight pereanh of| therrRifvipnrgapolyeest at e pol ymer s.
hyl ene/ al kyI 'éér‘:?'f’%i‘é"é:eé@b’@l"???é‘ie%by@ﬂﬁ’"ﬁ‘i"‘i(tures t hereof, and the process
optlonalsly being as further, defined in any gne of clains 2 to 14. 5
Revendi ¢ations 1. Un proc6de pour fagonng gu fondu des articles ayant une
faible perneabilite a des gaz et de&#j i=qUiHtEs-0Ryani ques choisis parm |es
hydr ocar bures al i phati ques et arorratiques | es c6tones, |les alcools, les 10
ethers et |les d es de 45 a 95 pour cent en p0|ds de
pol yt 6rgpht al q@%ﬁ qr']';atz&%mu Vit ?gcarl; poUr%cent en poids d' un polynere de
renf or cement  chabbe m%rne.gé rcbf 10 BRIV J.ye"? Gngu_moins 70 % en poi ds
d" une al pha- olvefsl RfcRY ¥ e%r p bR ep% a@ﬁa‘?& %’gl?&cﬂ? att at
poi ds d' un acnc«ampreagé)@mé.&uggéenﬁmﬂér \ea,pa Rba, { APy b
‘ethyl ene avems s ShedRrderbROMMlehtd WP the MRASHEE b&Ry ﬁ)bﬁhé’alcpl%rﬁs ©8ntdiHihg 0-10%
tir oi si e® 15 based on B8 RN P6IEME Waight@Nh BB BRdUhd, inBrSRIckstRg fille€Ur S Pr oportions en
pOI ds respect iwhesin deanBicit-Rbrzatoy NE Eéhdbidt@NindeecoAfltiohs %l%md)p&’ye&aylz& Péie@ﬁthé‘é?e a
ﬁo % |a somernseszati@nsuke@pieg the Guites bagelt-ristBatn® Beuiiieasin &ofadt wil #eCoolymbd0
6 (c) les i omenebesy OIS Srudy papidiyugqenchiy ticahéiSabricatd brodiaioea Bip@atirb io béigw

d' un copol yneri@0'@u par agraphe (a) ou (b) avec des ions zinc ou nagnesium
gt\ 20 2 (d) un copolynere EI XY, ou |l es nononeres E, X et Y sont comre
quit: E e$t APrpoeys efieiaimet. wherpis thetmedt fabfcationtie cqndusteddrethe atsencp of aisicidating egeot. y ner e
d' 6t hyl ene; X est un ester carboxylique represente par la formule R2 0 25

| 11 CH3- W@svfp?ia'm bgr saimes phagin Hie Gvrfseescdl e (melt-fabrgating Bagipreent incartact oigh
darbone; et thepalyger sl keptie b5IgW G 1% 30 et X constitue 10 a 40 pour
dent en p EX/Y, et Y est.choisi dans |e groupe forne par
I

d
o ot hac?'y Cigusrinnaky wfaé" %f"“‘?"’"éﬁ‘?ﬁ"&’?’é‘“&?ebeﬁr’y@ic‘aﬁ?? aicie ¥ MR 1 Ge 0. 5
20 ids d El t
Lour cgﬁ'g ;gge'lp %fi;rﬁapﬁsoneuo fbreg f%la'ms WPQ‘% B §°u§'é?"'f'% %Er%'r‘%ﬁgg °?:°Meér?5nt

a 10,9 par rapport au |'cr)aoe pocll ymere total, d"une charge non

ucl eant egf i NEHRE orRim 5 whereith® ¥RGuirated carboxylic acid is methacrylic acid.

7. A process of claim 6 w_herein the amount of methacrylic acid in the copolymer is 3-20 weight %.

S_00..Q

35 8. A process of claim 6 or 7 wherein the amount of copolymer of ethylene with methacrylic acid is 20-40
weight percent of the blend with polyethylene terephthalate.

9. A process of any one of claims 6 to 8 wherein the copolymer of ethylene with methacrylic acid is
Y neutralized with magnesium or zinc ions.

10. A process of any one of claims 1 to 4 wherein the toughening polymer is a copolymer of ethylene with
an a,8-unsaturated carboxylic acid and with an acrylic ester or a vinyl ester.

11. A process of claim 10 wherein the ester is isobutyl acrylate, and the acid is methacrylic or acrylic acid.

12. A process of any one of claims 1 to 4 wherein the toughening polymer is an E/X/Y copolymer, wherein
Rz is hydrogen or methyl, and X comprises 15-35, preferably 20-35 weight percent of the E/X/Y
copolymer, while Y comprises 2-10, preferably 3-8 weight percent of the E/X/Y copolymer.

50 13. A process of claim 12 wherein R, is an alkyl group with 4-6 carbon atoms.

_ 14. A process of claim 13 wherein X is n-butyl acrylate and Y is glycidyl methacrylate, preferably wherein
i the respective weight proportions of n-butyl acrylate and glycidyl methacrylate are 10 to 40% and 0.5
! to 20%.
55
156. A process of claim 1 wherein a portion of the toughening polymer is replaced with another polymer
which is chemically inert to the other two polymers under melt-fabricating conditions, its amount being
at most equal to that of the toughening polymer of the type recited in claim 1, the other polymer being

i 9 N R



dans | equel |e fagonnage au fondu est execute dans des conditions
mnimsant la cristallisation du pgploy216espBtal ate d' 6t hyl ene par maintien
des sukfaces de ' appareillage de fagonnage au fondu qui sont en contact
avec | e nelange de pol yneres au-dessous de 1000 C ou par brusque

refroidi ;ssese'?ﬁ?ﬁt frofe the glagy epnsisfrggefnprivolslinsf eplvityrgnas ghyvienering eeatyise PalyDere

i nferieure ahengaky! agylate C°95?W"g'%é%@"‘lﬂ@s [Ngreple prsitie £46958 9PUPNally 989 12 fiTReY | e
f agonnage afeiPeha@™eXe obsi@BEt 2 ¥n | ' absence d' un agent de nucleation. 3. Un
pr oc6de selon | a revendication 1 ou la revendication 2, dans |equel |es

sur f acds ggarelllage de 45 fagonnage au fondu qui sont en contact
avec le p‘*?ﬁ% e-'Sont mai nt enues au- dessous de 50&C. 4. Un proced6 de la

revendi Caltl r!)cé&g rfA nne eerE! %gs:[ m %antd unQ?aublle %r eablllt adg <tj iquides
au- dessous &gp o Fer R e Q.egcg Qg.é&‘}esfso
5. Un proce Fé?s %s{.&% %45%@ 9 £ L5 r%&fn So d

lequel le p ew%rsg o Bh Ezfu ly:%@rEdUFénBQQ:Q nYEﬂ%fs?pa yl'ene avec un
aci de car boxyhy nwébpbmawa msins %drbxo%%@éi@udéemph@oléfﬁyem @atsl dne2 o @Bone

I equel 1" aci deecarl ddeplod BHigvids 88 béldbcaltylidue HehiGE e BpHARRY | i que. 55 7. Un
proc6de de | oy ey edpdiymabs aBthfiencdRBsSul L5t Rhrbbxiidysl @Ritirt @n Alph&bateet un troisitme

n6t hacsyl i quemshamsre sty iaistue Sibursl fropbridns2éh fHide fespatigds dad le bolyrr@eade de
| a revendi catdeom H9®es, 3,5 202E ot anhiad 4, & QYuavided Rndes @qPOlcydgeaies mebdmgleane
et d' aci de 1Q0tantégustzh@oryl i que est de 20 a 40 pour cent en poids du mlange
avec | e pol yt(erlepitariss @behustpalydne meutra@satidgriotige ocpatieliald'un tappeméreatupengraghedes
revendi cat i ong) @ (K aBec ddaivss ispuaragisgiumogdol ynmer e d' 6t hyl ene et d' aci de

meg hacfoyl i quddb@tcomer%WXeOUdeﬁe@"mea et Maepheasinagude zi nc. 10. Un
proced6 de | iR I'juding errqpRitug 43 2 PRoeenententdoign du qoralymere datietesquel | e

pol ymere de r'efift ut estansepoxyioue [gRrésepiS oPYAEFRUIY' 6t hyl ene et d' un aci de
carboxylique insatur6 en a,B et avec un esber acrylique ou un ester de
vinyle. 0o 11. Un proc6d6 de | a revendi at| on 10, dans |equel I’ ester est

| acryfate d' |sobutyl e, et |"acide Sﬁ_lt %e grBt hacrylique ou acrylique.
12. Un proc6d6 de |'une quelconque @ revendi cations 1 a 4, dans | equel le
pol ymere de renforcenent est un copolynmere EI XW ou R2 est I'hydrogene ou
un groupe net%ﬁ‘é’s"e‘t"9)’9”%?15\’6%%\’&&2?@3@"95"3%"@5 et  preference 20 a 35 pour
cent ep poi dstedft dgbp fese E/ X/ Y, tandis que Y constl tue 2 a 10, de

f 3 & Xgo %ﬁ? pqgﬁc b?noogidaﬂu
Ipi:a_er Si‘/:zglecat 8?1 e Q"O eti]j yl /ggrggc@{l?(?tl Iécrévgnc{; £y03y|% gt OITES
de carbone. g p&:{ °8’é eagol?s du

. Bf o € Qo“? ASeH5ds
| acr.yl ate de r{\ S eﬂeuv nta es mon res eant egdle | :
proporgsi ons Com%g % aP'% onga rfgér é&t(ye o3 I - ey(% aet de nt%fneme fate -
de glycidyle L@B&ueﬁj% oﬁttagé g ﬁ) \pgst &cmﬂe éQ\s Oééseéong{@ong nﬁmrﬂsg\g Ia@nstglﬁsatloLiiu Un
proc6d6 de | %ofyféVe%HQiaﬁ St Bnel par Moo &YUGHacdR lgeﬂate'all@géj&b rMEH%raﬁ': 8w qui
renforcenment @gston’ @HBLACE e Plandd acPbbiyirirel Al-YEB84LS dblUbo ‘®Sbu S ibRlsHiec8RIMtisse-
i nert e Vi s-a- Mé@d@@%c@@é@énr@%ﬁ A8u RYURITRE BMpSIANRS inkeRiSure 2 100° C.

2. Un procédé de la revendication 1, dans lequel le fagonnage au fondu est exécuié en l'absence d'un
agent de nucléation.

3. Un procédé selon la revendication 1 ou la revendication 2, dans lequel les surfaces de l'appareillage de
45 fagonnage au fondu qui sont en contact avec le polymére sont maintenues au-dessous de 50 C.
4. Un procédé de la revendication 1 ou de la revendication 2, dans lequel la température au-dessous de
laquelle I'article est brusquement refroidi est de 50 C.
50 5. Un procédé de l'une quelconque des revendications précédentes, dans lequel le polymére de
renforcement est un copolymére d'éthyléne avec un acide carboxylique insaturé.

6. Un procédé de la revendication 5 dans lequel I'acide carboxylique insaturé est l'acide méthacrylique.

5 7. Un procédé de la revendication 6, dans lequel la quantité d'acide méthacrylique dans le copolymére

est de 3 2 20 % en poids.

8. Un procédé de la revendfcation 6 ou 7. dans lequel la quantité de copolymére d'éthyléne et d'acide
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cgndi tj ons de fagonnage au fondu, sa quantite etant au plus egale a celle
dg polynere de renforcenent: du typepexdticaged dans |a revendi cation 1,

| taut r e pol ynere:6tant choisi dans |a classe constitu6e par |es

pol yol 6fines, |e polystyrene, |es polyneres ethylene/acetate de vinyle. les
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1. Verfahren zur Schmelz-Herstellung von Gegenstdnden mit niedriger Permeabilitdt fiir Gase und
" organische Fliissigkeiten, ausgewdhit aus aliphatischen und aromatischen Kohlenwasserstoffen, Keto-
nen, Alkoholen, Ethern und Estern, aus Mischungen von 45 bis 95 Gew.— % Polyethylenterephthalat mit
N 5 bis 55 Gew.-% eines zihmachenden Polymers, ausgewahlt aus
40 {a) Copolymeren von wenigstens 70 Gew.-% eines a-Olefins mit 2 bis 5 Kohlenstoffatomen mit
h&chstens 30 Gew.-% einer a,8-ungesdttigten Carbonsédure,
{b) Copolymeren von Ethylen mit einer «,8-ungesittigten Carbonséure und einem dritten ethylenisch
ungeséttigten Monomer, wobei ihre jeweiligen Gewichtsverhiltnisse im Polymer 40 bis 90 %, 0,5 bis
20 % und 10 bis 40 % ausmachen und die Summe der prozentualen Anteile der Monomeren 100 %
45 ist;
(c) aus einer vollstdndigen oder teilweisen Neutralisation eines Copolymers aus Absatz (a) oder (b)
mit Zink- oder Magnesiumionen erhaltenen lonomeren und
(d) einem E/X/Y-Copolymer, worin die Monomeren E, X und Y wie folgt sind:
E ist Ethylen und umfagt 40 bis 90 Gew.-% des Ethylen-copolymers;

50 X ist ein durch die Formel wiedergegebener Carbonséure- -ester
Y2 9
CH2 = CH—C—O—R1
55 .

worin Ry eine Alkylgruppe mit 2 bis 8 Kohlenstoffatomen ist und Rz H, CHj oder CzHs ist, wobei X
10 bis 40 Gew.-% des E/X/Y-Copolymers ausmacht; und
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Anspr uchy, 13qHRH hgahxngarﬁukydoﬂ&a.xbﬁgtesa@e SRS IYitARAacr vl at i st und

worin vorzugswei se die jewell1gen Gewmchtsanteile von n-Butylacrylat und
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121 Ethylen mit einer «,8-ungesittigten Carbonsdure und mit einem Acrylester oder einem Vinylester ist.
35 '
11. Verfahren nach Anspruch 10, worin der Ester Isobutylacrylat ist und die S3ure Methacrylsdure oder
Acrylisdure.

\_’/ 12. Verfahren nach einem der Anspriiche 1 bis 4, worin das zdh-machende Polymer ein E/X/Y-Copolymer

40 ist, worin Ry Wasserstoff oder Methyl ist und X 15 bis 35, vorzugsweise 20 bis 35 Gew.-% des E/X/Y-
. Copolymers ausmacht, wihrend Y 2 bis 10, vorzugsweise 3 bis 8 Gew.-% des E:X/Y-Copolymers
ausmacht. '

13. Verfahren nach Anspruch 12, worin R1 eine Alkylgruppe mit 4 bis 6 Kohlenstoffatomen ist.
45
-14. Verfahren nach Anspruch 13, worin X n-Butylacrylat ist und Y Glycidyimethacrylat ist und worin
vorzugsweise die jeweiligen Gewichtsanteile von n-Butylacrylat und Glycidylmethacrylat 10 bis 40 %
und 0,5 bis 20 % sind.

s0 15. Verfahren nach Anspruch 1, worin ein Anteil des z&h-machenden Polymers durch ein anderes Polymer
ersetzt wird, das gegen die anderen zwei Polymere unter Bedingungen der Schmeiz-Herstellung
. chemisch inert ist, wobei seine Menge hdchstens gleich der des zdh-machenden Polymers vom in
Anspruch 1 genannten Typ ist und wobei das andere Polymer aus der aus Polyolefinen, Polystyrol,
Ethylen/Vinylacetatpolymeren, Ethylen/Alkylacrylatcopolymeren und Mischungen davon bestehenden '
55 Gruppe ausgewihlt ist und das Verfahren gegebenenfalls ist wie weiter in einem der Anspriiche 2 bis
14 definiert.
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