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appl i cati onoetzdiss benefit of priority from Provisional . peplukspksien No.
60/ 156, 167, filed Septenber 27,1999. 5 Background of the Invention Field
of the Invention This invention relates to a process, particularly an
extrusion coating process, for the pr ;ﬁ%i on of a lam nate conprising a
substrate and a polyner coating, partt rly a thin polyner coating. In
particular, the invention further 10 relates to acprocess for the
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di sadvant ages t88™eset @ 9iAp e oeroof wsterli GG processes. In particular, with
certain polyner resin and substrate conmbinations | W 01/23184

PCT/ USOQ' 26510 Description of the Related Art

Processes for the extrusion melt coating of a polymer resin, such as a
15 polyurethane, polyamide or polyester resin, onto non-woven or other substrates
are well known. The process generally involves the steps of heating the polymer
to a temperature above its melting point, extruding it through a flat die onto a
substrate which passes through the curtain of molten polymer, subjecting the
coated substrate to pressure to effect adhesion, and then cooling. The extrusion
20  melt coating method is widely used since it allows economical production of a

laminated structure in a one-step procedure.

In some cases, the polymer resin layer is capable of forming a bond to the
substrate without the requirement of additional adhesive or primer between the -
substrate and the polymer resin layer. In other cases, adequate adhesion is

25  obtained only by the use of additional adhesive or primer applied to the substrate.
Alternatively, a “tie layer” is co-extruded with the polymer coating as a

compatabilizer in order to adhere the polymer coating to the substrate.

There remain, however, disadvantages to extrusion melt coating

processes. In particular, with certain polymer resin and substrate combinations



even the use of additional adhesive or primer or a tie |ayer may not be
sufficient to ensure the formation of a strong bond between the pol yner
resin and sWe0¥2¥M# such that the | am nate product has aPEFEN0M26810st ance
to delam nation. This is especially the case when it is desired to produce
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substrate to all mncﬁth&ttﬁutainuﬁat@p&bddctmafrﬂ@nehstmewamindm Thistihe 10

surface of the substrate and cregte strong aghesion. .S consi dered that,
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material. During extrusion coating and subsequent pressing, the nolten

t her mopl astic r es#qm‘éﬂk"é{mwt%@é%f the polymertesiy eqsting into the,drustireefithg ¢ and,

as a result, fshe {RtAIDRIAfNd £edd@boRd.f1 1 M may becone disrupted by
undul ations or fibrous prOJectlons on the surface of the substrate.

Pinholing is a particul an oblem nth t|on of th neg _resin
coatings, 30 and to a\L/ﬂ(')‘l g‘h venn nal §-u§ ﬁeﬁiesmayflg eﬁg%éﬁ{o{/
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substrate. It is &xh B ﬁ'mce)rr r%m% rtz?xlg) Im(?ay cocﬂ too rapldly upon contact with the substrate

and this may cause the polymer coating to solidify before forming a layer of
20 consistent thickness.

A further disadvantage of extrusion melt coating processes is that there is

a tendency for the formation of pinholes in the polymeric layer. It is important to
prevent pinholes and provide a continuous coating layer, for instance to ensure
that the laminate structure is waterproof. Pinholing arises since the snbstrate

25  generally consists of a coarse or porous material. During extrusion coating and
subsequent pressing, the molten thermoplastic resin enters the pores or interstices
of the substrate and, as a result, the thermoplastic resin film may become
disrupted by undulations or fibrous projections on the surface of the substrate.
Pinholing is a particular problem in the production of thin polymer resin coatings,

30  and to avoid pinholing in such coatings it is generally required to obtain a low

penetration of the polymer resin into the substrate. It is therefore a problem to



WO 01/ 23184 PCT/ US00126510 obtain a pinhole-free thin polyner coating
which is_strongly adhered to the substrate. One way of m nim zing the

pr obl ens V510 adhesion and pinholing is to increas®TASWIFKness of
the polyner resin layer. It is considered that a thicker 5 resin |layer has
the effect of maintainj ng the tenmperature at the interface of the polyner
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materials, pagleaalafifiesTRiRsuBdubtend tHeRFork bk fess sudSeptibR 16 Pinhikiitgss of the resin
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characteristics of the non-woven fabric are lost. Laminates suitable for such uses

b}

20  may consist of, for example, a polyethylene resin coating on a non-woven fabric
substrate. The thickness of the resin layer in such laminates must be at least 40pum
and preferably 60pum or more in order to prevent pinholing and this has the effect

of making the laminate structure stiff and hard, thereby reducing the value of the
product.

25 EP-A-0611037 discloses a process for making a laminate usable in
protective clothing, diapers, and roof underliners. In the process, a moisture
vapor permeable, liquid impermeable, barrier layer with a thickness of 3 to 25 pm
is coextruded with a 1 to 5 um thick release layer on one side of the barrier layer
and a 1 to 5 pm thick tie layer on the opposite side of the barrier layer. The tie

30  layer.is adhered to a porous substrate such as a woven or nonwoven fabric. The

tie layer typically comprises a thermoplastic such as an ethylene copolymer or a



3 Wc)A M 84 PCT/US00/ 26510 pol yuret hane and serves to inprove the
adherence between the porous substrate and the breathable thernoplastic
barrier | ayeWOOERI® 0295694  di scl oses an extrusion nelt c@&EUIFWcess for
the production of a waterproof water-vapor perneable | am nate, which
addresses the 5 problem of conbining adequate water proofing w thout
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required to have %‘d%fﬁéﬂlbgec %rf’%/’fr}qa bé'f“eféaggli’ 5000 Pa.s at a tenperature
20 to 30C bel ow the @&P-ARDI694idiz0losdsah exteusiohmikli dobtingarbawesfot the pr oducti on
of a thernmoplastic resin film10 having a thickness,of bet 5 d 30
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reported as being relati velg/ unstable in an extrusion process. Accordingly,
in the manufact umelt yiscasiteof a leastH000 Bas atattempasatere 2080 30°Chglopdhe an

additional "rel ea J ’ | .

havi ng peel abi | i t%ﬁ)\-/umm?ﬁy gﬁ%@#&ﬁ&a‘é@%ﬁé%@%@&fﬁ#ﬁ%&?gﬁ%@@t ruded
wth the firsio t hiaviag thiskness dftbgiween 3 aad 30 mheHiraist afresind whithdomgpeel ed after
cooling to obtain the desjired structure. ZOE%JP- A- 1071742, dj scl.oses a

| aminate for use SPUSEYUH3¥iscosity Rapizgmantisreropedas resultfhe Ju piphojing fabric or

a Wi nd- breaker f abfth@erdRatRigit&hptaatire ROePstth BHabGE hidl Qiscaig oftht RenDPl asti ¢
resin layer having a thickpess of bhetween erein the

5.and 30 m wh
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production of the |am nate al so invol ves, coextrusion o e thermplastic
resin |ayer W t hrepertedpgbeing relativelyuasgable inppextrusian psogess. Hecopdingly.dn dsncer ned

with |am nates prﬁﬂiﬁﬁﬁ‘ﬁwﬁﬂﬂgllagﬁntéfé‘ﬁﬁﬁuréﬂﬁﬁ& 93694 & dAdHoRil "‘}éi@aﬁd/é scosity

-
and does not address the prob encountered when 1t is required to

produce very t hi nlayel fypiesilypolysiylenaerpolipropyleneidiagiog peslapility with theifgier
viscosity. Typi Calfednopthifiirebitlfay¥t 1§ SO-Skehaded With BleFitst terfiby AP resin. The

release layer is then peeled after cooling to obtain the desired structure.

20 JP-A-1071742 discloses a laminate for use as a medical waterproof sheet,
surgery garment fabric or a wind-breaker fabric comprising a porous substrate
and a thermoplastic resin layer having a thickness of between 5 and 30 pm,
wherein the thermoplastic resin has a melt viscosity of at least S0000 poise at a
temperature 20°C below the extrusion temperature. The process for the

25  production of the laminate also involves coextrusion of the thermoplastic resin

layer with an additional release layer.

This prior art is concerned with laminates produced using polymers
having a certain minimum viscosity and does not address the problems
encountered when it is required to produce very thin films on a substrate utilizing

30  polymers of lower viscosity. Typically, when the viscosity is below a certain
level, the molten polymer will more readily flow into the interstices and pores of

the substrate which, when the polymer coating is a thin layer coating, will



| evel, the nolten polymer will nore readily flowinto the interstices, and
pores of _ the substrate which, when the polyner coating is a thin |ayer
coating, WP PV 01/ 23184 PCT/ USOOr 26510 i ncrease t heCTVS08R§SH0d of

pi nhol i ng, especially where good bond strength is required between the
thin polynmer |ayer and the substrate. These prior art processes also do
not address tmerepsedhs lplibeod ofipinbpling; especially whetisgoodbond siremgtinisat i bl e pol yner

resin and subghhidddhehios : ' onomi cal
process for pr icii‘um n aﬁﬁlgent?;rﬁgjl?’ieﬁ%#rHct%@e&mﬂlﬁgﬂat{igfsh%%%rgmg%hesion bet ween
a very thin pprogessss afsogiomot addeass the problem bfimpaowing alhesion betweannci pal obj ect
of the inventj | e ¥!§i | ed process or the

manuf act ur e o*ug%n+%r?1iér1)g’tl)gﬁﬁaw n%%gsgésﬁ%(}%gﬁaSMna‘f%ff%ngmr resin
and subst bat eedongmical prpcess for produdiyg alandmitesttuetucowhich kasypod adlekipier resin of
10 | ow vi scosj and eticul arl | am.nat.e conprising a polyner resin
and substrat é%%%ﬁ%%f %rﬁe%% g suh 3? T-adher e usi ng

conventional |am patiqn or extrusion coating processes. A further object
of the invention i4 Pfpdpalgpisctofithginyntign jstheprevision of arnimpreyed prasessr e of

| am nat es havj [ : Lol ] | bond
foemeanmdanﬂ%mmfqu«r@g g &édhbﬁ&%‘éiw%efh&%?cg@ﬂ&

strength, to a resin |layer wthout _formation ( I'n the resin
| ayer. A fur t Feéin agd pehsirate fayenscpartigpdastyi adamingteichmpriginga pelymer re$in af pr ocess f or

the manufgct ujsy |k | v, - E@Fgl 1 g} nat es,

particularly ’foarrfl ncgﬂéﬁgé#ﬁ%ulﬁﬂéﬁgﬁﬁ %P%“‘é’r‘grgg [ %?’h%@ EF DESCRI PTI ON
OF THE DRAW Newbstrite combinatiop whichovamdinotstronglyadhiersnising canventiontal usi on process
according to he | ' t s [ of..a.three-layer | am nate
atructure. i e ok B Bibingordsi el WMl Bl R KRS <1 Lt ur o
obt ai nabl e  byrovisenpf @ pesess§ér thtmaprfactenatof lamheatdsihaving DD pbIJeNS The term

"pol yner" as ' r ] es but,is not limted 25 to,
honopol yner s, @%ﬂ%[ﬁ@r&éﬂ(@%ﬁo oglg t"?‘%)érd%eé"iail Iaé',esnbkﬁ,rlxnﬂ}gflg#‘?, random and
al ternatil¥g cépmhtjoresfdiples incthpedsinrizyes., Adfinther abjdctlolf eiedsventich iswet f i cat i ons
t hereof. Fur re. . .unl therw se specifically limted, the term
" pol yner" shabﬂtﬁ{s@cﬂ? &gﬁocgﬁ%ﬁgrﬁggm% 88%???5%@"%??5&0& i ons of the
mat eri al . Thepemeable laminates, particularly laminates having differential permeability.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic Vicw'showing a coextrusion process according to

20  theinvention for the production of a three-layer laminate structure.

Figure 2 is a sectional view of a three-layer laminate structure obtainable

by the process of the present invention.

DEFINITIONS
The term “polymer” as used herein, generally includes but is not limited
25  to, homopolymers, copolymers (such as for example, block, graft, random and
alternating copolymers), terpolymers, etc. and blends and modifications thereof.
Furthermore, unless otherwise specifically limited, the term “polymer” shall
include all possible geometrical configurations of the material. These
configurations include, but are not limited to isotactic, syndiotactic and random

30  symmetries.




configurations include, but are not limted to isotactic, syndiotactic and

random 30 symetries. 5 WO 01t 23184 PCT/ US00/ 26510 The term "pol yol efi n"

as used her eW@pP12384 nt ended' t o nmean any of a series of | RCFAISPO26510ur at ed

pol ymeri c hydrocarbons conposed only of carbon and hydrogen. Typi cal

pol yol efrns include, but are not limted to, polyethylene, polypropylene,

pol ynet hyl pent ene andTheaterra tigolgalefin” astised herebd, istitirended omreansany of @ sdrick ene,

propyl ene, and ne | pent ene he term "ppl yet hyl ene”. as used herein is

i ntended to encor‘?‘tgggf?%ﬁ%“%ﬁq?f;{yrﬁ %%?‘Zs%ﬁgﬁeﬁﬁ?lgﬁi?"ﬁ?ﬂ | so

gﬁpol ymers wrereihpdrlaged. Eﬁ@icaﬁ%%o@sfﬁnﬁhﬁludé,eﬁtlﬁréhﬂgidalfﬂdtt@,paryethﬂehggl ene u% ts.
e term "pol ypropyl ene’" as use erein is intended to epconpass not

only honopol yrrer@%’P"’BWGB?P@W&e‘%ﬁﬁfmﬁ‘}e@&d(%‘b‘%ﬂsfﬂ’ﬁg@a%’fﬁ OISt 85% of

the recurrings unieth§lent Srépyline) 88 erethipestencl e t er m "nonwoven fabric, sheet

or web" as used herein neans a structure of individual fibers or threads

an i dont i F1 abl e pat t enhe R PolRNRAREYs dsRy norbh® Rl PRl ot o)
Accor di ng to the homepelginersof ethyle@nbut alse cepalymers eherdiadt ragh B5kbad thef or t he
preparation of a_lam.nate conprising a substrate having on a surface

t hereof a thernﬁms‘@’tﬁﬁe%Lm?g"an coating and further conprising a
peel able rel ease layer in contact with the surface of said thernoplastic
pol yner resin renote fPeirmipelyaonylnst asased heseip és iptended 4o encempass 8phg t he

steps of forfhng oaly PR of propibsd bilafsolcBYSlimas dnbremat Hafi@sebra surface
thereof a thernoplastic polyner resin coating and a peel abl e rel ease

| ayer, char act er ithesgcyrring prits ardpsonyle@e ipits. asti ¢ pol yner resin has a
viscosity | ess than about 3000 Pas neasured according to the standard
1 S011443. 25 In a prefTae tent “acwademnfalric, shset diveddTaphised hereinpdags®er resin i s

preferably conprised prinmarily.of a_blo ol yet.her .copol yner, such as a
pol yet her ester 588?}8{‘;9,?@“@%@?%?%&@@%@”@8 E‘I’Vﬁﬂ&aﬁx%weég ane
copol yrmer, pol yvifosh a phhar@hkbdrial @ithout sojdbitifablepandrhas @0 knitiddhigic; ed
copol yet her ester block copol yners

15 DETAILED DESCRIPTION

According to the present invention, there is provided a process for the

preparation of a laminate comprising a substrate having on a surface thereof a
thermoplastic polymer resin coating and further comprising a peelable release
layer in contact with the surface of said thermoplastic polymer resin remote from

20 the substrate, said process comprising the steps of forming or providing a
stibstrate layer and providing on a surface thereof a thermoplastic polymer resin
coating and a peclable release layer, characterized in that the thermoplastic
polymer resin has a viscosity less than about 3000 Pa.s measured according to the
standard ISO11443.

25 In a preferred embodiment the thermoplastic polymer resin is preferably
comprised primarily of a block polyether copolymer, such as a polyether ester
copolymer, a polyether amide copolymer, a polyurethane copolymer, polyvinyl
alcohol, or a combination thereof. Preferred copolyether ester block copolymers
are segmented elastomers having soft polyether segments and hard polyester

30  segments, as disclosed in U.S. Patent No. 4,739,012 (assigned to DuPont).
Suitable polyether ester block copolymers are sold by DuPont under the name



are segnented el astoners having soft polyether segnents and hard pol yester
30 segrren‘;tvs, as disclosed in U S. Patent No. 4,739,012 (assigned to
DuPont ). WOIMIH e pol yet her ester bl ock copol ymers ar ePEHPSI0B§510 Pont

under the name 6 WD 01/23184 PCTI USO0/ 26510 Hytrel(r). Hytrel(r) is a
regi stered trademark of DuPont. Suitable copolyether am de copolyners are
copol yani des &Hytel®& dlprel@dea registerestradematikaof DuPoritr Spitablé aophlyethemc. of d en

Rock, New Jer | s..a reqi.stered.tradenar k f EIf Atochem
S.A. of Paris, r°§§§'@m§§%é"%ad§%?”€gﬁbiﬁ%%‘%% W@%@a@?ﬂ‘c 5 ur et hanes
:avai | ?blg ugﬂo@m:mnleGEnmﬂNQWI?wmﬂsg. Eeﬂié;w@ee&gﬁﬁéie&mmh | of

evel and, i : a popre preferred.empodi nent the thernopl astic
pol ymer resi n°ggﬁg§?§‘8§”§ﬁe°g?“ﬁoﬁé"‘i?o§m ?lﬁwm"ﬁnd it is
with regayd ufethaftsaveildshirine hitaé ESARE %A Th BIF. UobliridtMdigangescr i bed.

The process for _the preparation of the | am nate may conprise 10
convent i onal P@Gi?ﬂ?la‘tpeQg%%MSAk-ﬂmeqrﬁpﬁef@eﬁFmbOmé}lﬁfémqv,lasm)wever, t he

process is a ?Wféﬁh% ﬁ&s%ﬁéoﬂﬂ%%&@;&é&?erésﬁaﬁ&ainm ah @45 widf" ©

coextruded onto the substrate, either by sinultaneous coextrusion of the
respective | ajeeas tothisembodiment dhat thedniention willnow kefdescribed.t i - ori fi ce die, and
thereafter uniting the still nolten I|ayers, or, preferably, by

si ngl e-channel coeXbe process far theyrepatation bf the l@ditaefiiy 6émprise t he respective

pol yners e first.unjted.within.a chanpel |gading to,a die manifold, and

t her eaft elrad ext ??J%’é%o"?lotﬁgtﬁaélfs WF@?‘?P? lngﬂeea’ﬁr&m"&’é‘g‘lf”}’dg‘?wﬁvﬁﬁéﬁet ions of -

streanm i ne fl pwicedstiswedextridi@n processGhereih the rashectiveIdyet fe cotRBUIARERSS NAY

al so conpri sgl COF e ti.&r%gJP I.an} nati ng techni 2 es, for exanple | am nation

of a prefor medP8 %ﬁ?&rel Y Fgftanrays 105,04 the Tespactive layssdhmongher i t her

before or 20 imiependemioeifives of awhilti-olifiés diglah@thetdafEramitingithdstiftolebst rat e, or
el ease_ | ayer onto a preforned

casting, for exan%l e, .th |i’ €
copol yet her est&FSe n?rﬁfefﬁbi?@ ¥ sipgle-chanpicl coextrysion 1m whichimglen streams of echni ques
woul d i nvig ve teiespetivelpayimtas drd firsPhniteld VithirBSdMammdl ¥adih@¥es §eOn hot rol |
cal endering e%&%% wherein the tenperature used o bond the
= |

copol yet her es thereafter exfuded together fomythe digtogifice uader ponditions to el t 25

the copol yet heF afsafiliné A6W HithoMGnteifing ofdithd Wbsthal ThEpRBSS nla§¥Rb. and with
the application of sufficient pressure, the layers beconme bonded. A

. . 2, the eco
combi nat i on of°mERsecorRYPHongh pminating tacheigues ferexampledlamingtionofigs ed.

preformed polymer coating layer and a preformed release layer either before or

20  simultaneously with lamination thereof with the substrate, or casting, for
example, the release layer onto a preformed copolyetherester-containing layer.
Typically, such lamination techniques would involve thermal lamination of the
respective layers on hot roll calendering equipment, wherein the temperature used
to bond the copolyetherester-containing layer to the substrate is sufficient to melt

25  the copolyetherester-containing layer, but not the release layer, and with the
application of sufficient pressure, the layers become bonded. A combination of

extrusion and lamination techniques may be used.

Preferably, the process is an extrusion coating process wherein the release

layer is coextruded with said copolyetherester-containing layer.

30 The process of the invention has the advantage of providing laminates
which have good adhesion between the copolyetherester-containing layer and the




PreferabJy, the process is an extrusion coating process wherein the rel ease
| ayer is co ed with said copol yet herester-containing The
process of taﬁ}ed’1 “‘gntioh has the advant age of providing |M§P%?§PVWi ch
have good adhesi on between the copol yetherester-containing |ayer and the 7
WO 01/ 23184 PCT/ USDQ 26510 subst rate, particularly |amnates conprising a
copol yet herestersué%fer%“%\ﬁlﬁ!y aivates cAmaprisigs: capelyShereatar cpating and not
strongly adhere gipithf omibitaiitn Which woblarﬁbmtohgp a&ier@%s‘iﬂgb%h%nmt i ng
processes. The process is of particular use for the manufacture of

| ami nat es havi ndaminatien-orgatrysiany copting pogessea The prasessiveipagicplar yredor thy 5

particul ar use f t abl e
| am nat es, part ﬁﬁlﬁ. aﬁ%gt{egﬁﬁggn ng pgﬁﬁéggéesr{{@e? Me?n%g%q{ |l%6frr$he
process of the |Mwmfbsthomapsmtmafmtm®fmmmh§amrml¢ on of

| am nat es conpr |1§1 A8 " m @| ol ayer, particularly
a |layer ' of t hi ckness ﬁ eS8 “‘?’z Jx?(a%éshx?@é r’"u | cgll%z#rl y | ess than about
70 pm 10 'particularly | ess than about, 5 [o arti uI arly, less than
about 30 pm and par @{ﬂcgﬁspgﬂpggvgnq%ﬁog;@gtmﬂag F’P’@P Hgnak ¢ he

copol yet her est erfufp@ites cohpbin |a&bﬂﬁrcoﬁﬁyﬁﬁerés€bi‘§5nt5§nﬁ§1@8ﬂ pifigdiatpdhyerat | east
12 pm For the avoi dance of doubt, the order of the Iayers relative to each

other is as fo|qfdbishwmess&ﬁp@byétlﬂ@emspmc%mleﬁsmangbwsy@m s adj acent the
substrate; ufe 1o farl?%s?th L&RT So hx%yﬁartxé I}ﬂés@ﬁﬁﬂ%b@] %0 pm, and
con Su e

copolyetherester- nin a er ace o

copol yet her est erpammlamymsmmah WZWCRef&BabﬁﬁﬁBb@oNeﬂﬁieﬁtbﬁcon&ﬂhﬁg rate. The
substrate may be any woven or non-woven nmaterial, preferably a non- woven

material, and M@'ﬁ%ﬂ@?téma@@ﬁf?ﬁbbﬁ&éﬁ 14@fkrial . In one enmbodi nent 20

of the inventlon the substrate conprises at |east 50, particularly at
| east 65, parti cul ar | Ror the avaidatce eﬁdouhndlemdetbﬂhb hyhyréativbmh%q;riwei ght

ol yol ef | n iy PR Epe poBianbeRRetHabinaif RpuBReal B S FE e <oui o

contai n at |1Sast peshblepeledse aybras hdja@ht the mlyeﬁ&estaeﬁohtammhgalayeyonthel east 90,
and particularly ercet of . 25.0l ef | eatlng units.
In one enbodi ment™ %aget eﬁ@%@?‘?@fﬁﬁﬁg §7y°éf"h1° I Ipmgie ?t icularly at
| east 90, and pasibsteded.arly at | east 99 WEI ght percent of the fibers

,.q

The substrate may be any woven or non-woven material, preferably a non-

woven material, and more preferably a spun-bonded material. In one embodiment

20 of the invention, the substrate comprises at least 50, particularly at least 65,
particularly at ledst 90, and particularly at least 99, weight percent polyolefin,
particularly polyethylene or polypropylene. The polyolefin may contain minor
amounts of other comonomer units but should contain at least 50, particularly at
least 65, particularly at least 90, and particularly at least 99, weight percent of

25  olefin repeating units. In one embodiment, at least 50, particularly at least 65,
particularly at least 90, and particularly at least 99, weight percent of the fibers
are polyolefin fibers. In a further embodiment, the substrate is any material which
when attached via mechanical and/or chemical bonding to a copolyetherester in a
conventional manner would ordinarily have a bonding strength of less than 1 N/m

30  asdefined by ISO 2411, Asused herein, the term “spun-bonded material” means
nonwoven fabrics formed by filaments which have been extruded, drawn, and



are polyolefin fibers. In a further enbodi nent, the substrate is any .

materi al Whiypksgqrhen attached via mechani cal and/or chepga \%g 6l ng to a
copolyetherester in a conventional manner woul d ordinari ﬁave a bondi ng
strength of less than 1 NNm 30 as defined by 1SO 2411. As used herein, the

term "spun bonded . ter| S nwoven f sfo fllarrents
Wi oh e podiedsfiBh §eyRtingolRl° BoRdhY G atmRhelBY e MAE 10 ¢ e
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as ot-ro enderin Si e. we r a sat urat ed- st eam
cham);er at an E‘t"ﬁa}ﬁ e&"rvg?gmeéymg\n&éﬁ’é?ﬁ‘tﬂt'%%ﬁs?ﬁ“ g’ﬁfﬁgg ven

useful in thegn thewaehiiciis msp@eﬁﬁﬂdbbn@alpa@bﬁswme,a%mremyﬂ Emeuu avai | abl e
fromE. I|. du Pont _de Nenmpurs and Conpany. I'n an enbodi ment of the

i nventi on, thé’%‘r‘?&*&@@“ﬁtﬂﬂdtﬁmﬂ?ﬁprl ses the step of providing a tie |ayer
bet ween the copol yetherester-containing layer and the substrate. The tie
| ayer performs theItfmboeinn@#Ofthctm@nuqnn@ppmcmgf@@heegqmnsgsthteh%p

copol yet her est ds, the tie
Tayer i s 10 oS o Rigie £idbeARel G thi i oBuanibe eF nd
copol yet her estsabstrpml 'ylmaie laymtpetﬁ”m-mmheafunmmmthndmpmﬂmgddhedtm ofulest rat e and
the copol yet her est .a eferr e e ti.e |ayer
conpri ses one 8?"%@%?58%%%?% uﬂgtﬁ'ﬁ?ﬂ%ﬁ ‘%H@%‘t@f “?f‘é"t 31’3@15 pref erably
a copol ymo cmajidblesoﬂtgmfmtdm:ﬂbg)m‘e stthstrhte anmﬂﬁmbpcﬂﬁhthqws&t-pblghbymﬂbout from 60
to about 85 ht perc fera fr 15 t 67 t t 77 weight
percent, et hyI ac%ﬂ%ﬁ gﬂﬂ?‘tﬂse%t’ﬁﬁéfer%ﬁtq%&) fa’]lg'ﬁﬁfeftﬁ' BG’EE"O#@ wei ght
ggrcentb pre;gitﬁ&!redhéxﬁmﬂﬂuﬁeﬂélay@c&hﬁbﬁeséﬁhor&ﬁtﬁeccﬁfoﬁ&ﬂiﬁ&ﬂ y fogom aboultI

t o about | rcent, vi acet at e cononpone mrerci al ly
Sai Labl e rrat GNGmE sty PEH oty R kPR TS BOHEboR 1 Bobi ¢ 11 om
E. I. du Pont aéeutmen@ureﬁbWoMWh ab&mrwagﬂpeeemrprbmtab@t?&n may be

present in_the copolyner mi por anounts, provided the ove st at ed

anount s ofl3et APPEHRd t‘éﬁ‘lP“W?tVF‘gﬁ'd@FCSP‘ee‘bW%c%"é‘°@F%‘Hmﬁ o abech g tie

| ayer is of Wt&hb‘dﬂt%mﬂdi‘gﬁtﬂ&&ﬂt bRferftly HbomAbButdS 1P ibone$0, ando! yol ef i n and
t he thernoplastic resin coggrl ses one or nore copol yetheresters.

The tie | ayer AFefrap rff%?b%b%ﬁ)wlak@“ AKFERNE PaFERt: VYl PRctlReOmARemET i n the 25
art. The amunigfcehhéciaMpManiBlé marHRs bBihidysd BNb&EL VAR® (@dnwVvaacet at e
present available from E. 1. du Pont de Nemours and Company). Other comonomer units
20  may be present in the copolymer in minor amounts, provided the above-stated
amounts of ethylene and vinyl acetate units are also present. Such a tie layer is of
particular use when the substrate comprises a polyolefin and the thermoplastic

polymer resin comprises one or more copolyetheresters.

The tie layer may further comprise conventional additives known in the
25  art. The amount of said copolymer comprising ethylene and vinyl acetate present
in the tie layer is preferably at least 80, more preferably at least 85, more
preferably at least 95, and most preferably substantially 100, weight percent of
the tie layer.

The thickness of the tie layer, if present, is preferably less than the
30 thickness of the copolyetherester-containing layer and is preferably from about




in the tie layer is preferably at |east 80, nore preferably at |east 85,
nore preferably at |east 95, and nost preferably substantially 100, weight
percent of WORH2M84e | ayer. The thickness of the tie | aye®CTiUSI6RBBent, is
preferably | ess than the 30 thickness of the copol yetherester-containing

| ayer and is preferably fromabout 9 WD 01123184 PCr(US00t26510 1 pmto
about 20 'i, pr dfyes ehibyutf20ih, peeferblp fotaabbonst pf thabont Symd, mdmeore pr ef er abl y

f rom about 2tmt tionally, the lam nate nmay include a

control |ayer p&%¥f %g}ﬁg‘am@@f’%g’eﬁ‘f’c‘)@‘l ‘s‘{ﬂb‘é‘trate and the tie layer, with the
control layer conprising a polynmer 5 capable of reducing the noisture vapor
transmni ssion rate (I\/Wt?k)naﬂf/, thélaminatamapincndeihenmtol lsyan postimed bétwedni i t at i on

Cayer has tne ctisapsil b siVRased itinn Sl Brer SHEIRLEMME (021 The'
(I:Eggtrgﬂasl g¥ejsu: S:Sﬁbl:ﬁndnbnlg%gemmmmpdgl hﬁ;‘{alﬁgE( ol e CeI Zyg; 10 a
copol yner thereé gﬁ%ﬁ}%qlﬁﬁ" é‘feﬁ?\ciﬁ@a&?ﬁ%‘ﬁ’ é @H@‘P’é’@yﬁ %‘H
repeating uni t&:omébmayatﬁahdemstl@ﬂaﬁﬁy@haétﬁeeﬂf&ﬂbmhuﬁ@tmmwmdf@m 2 to 15

pun, preferably from 10 to 15 pun In a fu odi nent of 't
i nvention, the pipRasan @ﬁﬁ:ﬂ“?%@g‘)’(h@’lsf‘iS?P’tpH@'f‘le?i%gn'gﬁhepﬁnbﬁﬁaiﬁa%‘%ddl ti onal

adhesi ve or pri iRNayeR Bxk@plsof aafb1Opoljh&s ﬁélu&&?&&étﬁil&:&%b&?p&@y]%l cation
of the copoléet her est er cont ai ni ng rior to | cati on of the

copol yet her & teﬂ%ﬁ?*ﬂﬂrihﬁﬁ"fcﬁms%ﬁxﬁw@WEPYDPYIFF&”@(S‘W“‘%?PWB%S of
the invention o n 5 s of
Rinkt ﬁlt)?(yer Rhdsg BP0 D5l 1aGRE ﬁ'&;thtQ?Skl{x)x Coof%xg f

renovi ng the rel ease | I ne” subsequent t he
| am nate, or at @twhafpm. stage after transportation of the |am nate; and
recycling 20 the release |ayer once it has been renoved fromthe | am nate.

The peel abl e rel easelﬂ@ﬁﬁﬂueﬁ'@xh%odﬂﬂﬁ?ofﬁﬁﬁh@&iﬁbhttﬂe%ééﬂsEo%ﬁﬂ@é‘stthé0 the

copol yet herester-contai ning |ayer, and &e erably is _coextrudabl e

therewith. An il sign ot Previdneefdifenabadhesive rosmepprthe sirise el thayer is that
its viscosityy Mighshif prﬁfwdg? gen bRd oogaghh@re&ap&mﬁﬁ&qwéto%ﬁoﬁs the

processi ng tenperatures I nv manuf act ure of the | am nate. The
peel abl e rel easeapphgptien gfétheqmlowﬂle@#grqos@mm layer and tie layer, thereon.
The process of the invention optionally comprises one or more of the
further steps of removing the release layer, either on-line subsequent to cooling of
the laminate, or at a later stage after transportation of the laminate; and recycling

20  the release layer once it has been removed from the laminate.

The peelable release layer must have peelability with respect to the
copolyetherester-containing layer, and preferably is coextrudable therewith. An
important requirement of the peelable release layer is that its viscosity must be
similar to that of the copolyetheresters at the proccssing temperatures involved in

25  the manufacture of the laminate. The peelable release layer generally comprises a
polymer resin, typically polyethylene or polypropylene or a copolymer thereof
comprising ethylene and/or propylene as the main repeating units. In a preferred
embodiment the release layer comprises low density polyethylene (LDPE). An
example of a suitable LDPE is STAMYLAN ® 8108 (from DSM).

10



pol ymer resin, typically polyethylene or polypropyl ene or a copol yner .

t her eof wm{,ijlgg ng ethylene and/or propylene as the nRipgriRe@REINI UNits.
In a preferre enbodi ment the rel ease | ayer conprises |ow density

pol yet hyl ene (LDPE). An exanple of a suitable LDPE is STAMYLAN (r) 8108

(from DSW. 10 VO 04 A PR SOM SR 1TRP i AGERRS bl 201 ©

rel ease | ayer wll ness
copol yet her est the comiyettierasteg-contgining ldyer. iIsis importantthat thépeelablegelpasel abl e

rel ease |layer,be.sufficiently thick to ensure ad te netiration of the
copol yet her est‘iil eirb&%{ﬁgcﬂtﬁ%g“%atﬁ@sufen?dgq‘faﬁcepegftrr%@? (é?%ec‘ff’ g‘ﬁﬁegﬁ%%%%i rate. It
i s al so i npor t eontainibglayértintothgemicmbd of theedubsteate. ltcly also inspostaht thatitlent | y t hi ck
that it is _capable, of bein eeled from. the copolyetherester-containing

| iyer | Hondyer bealaplHemp A s Bty ek BOF it BRa P HAIGH PG r eoul s,
It has now beethekopolvttticheter-chftainfiigddyee SHowévet, ifthé fll@séRyerligtoothisioul d be

| ess than the thickness of the copolyet herester-cogt ai ni.ng | ayer.

Preferably, thtenpnhelnggesuls. It has now hegn found that the gssi9f thedeli®ie t han about

90% 10 and nD{Qerdh6M1€ be ks thie theRkickrie AT R pblySfidfestaiconiminglagdness of the
copol yet her est ef - cont aleglb_ng | ayer. Preferably, the thickness of the rel ease

layer is at | BepSqrablyh 8pf e mieaselayer shopld bepempredhanabopt 0%, | east
30% of thgy thigdhes$ efasbstnfo@@mg?{@%&%gémtmn&mms@bmeIayer- I'n other

words, where TRL 1s the thickness rel ease layer and TCL is the
t hi ckness of t hepolysthsresist-praitaining layexrs Preferabdy.thegickngss of the pleasqlayericl. nust be

about 0. pr oAt P dholebly 4 1 1308 dhd bl IGR! Soop E R/ bkss 208 1A
greater than abbibe cpolBtherastir-porddining ldypr. n etherovords ahereJouisthe 3. In  a
preferred e”boﬁliéi@ﬁ%’o{ﬁl:@'géﬂ& ldy%%{&ﬁﬁlis%h‘?tmfkﬁ&s%ﬁﬁx@% olydiibr@fie. €Moodi ment

of the invention ness -o copol yetherester-containing | ayer
i s about 305 m c@oaining ayer theg T/ Tedwust be tdenthes 1, préfetahly lgss dhantabeut 08 ease

| ayer shoul d be_l ess than Q : I €S han 27 pm

and at |east 1. ﬁ']omé’ﬁ%grﬁ'r’@? é;srggtbaﬁfb‘g@giffpf,%?{b?%%ﬁ}ﬁ&%éﬁ?%ﬁpggrgg{%ase | ayer

may provi de on®.05; prafsrablycgdredtérahdncabban/. 1ig andyprefefablygreadds tiam)abbt Oayn act as a

" heat control |ayer. far . of Lol ling the tenperature and
R i,

therefore the fi afing during the
For example, in one embodiment of the invention the thickness of the
20  copolyetherester-containing layer is about 30 pm. Correspondingly, the thickness
of the peelable release layer should be less than about 30 pum, preferably less than
about 27 pm and at least 1.5 um, and preferably about 24 um.

The peelable release layer may provide one or more of the following

benefits:

25 (a) It may act as a heat control layer for the purpose of controlling the
temperature and therefore the flow of the polymer coating during the
coating process. In other words, the release layer provides additional
thermal capacity to the polymer coating layer, which allows the coating
layer to stay at a higher temperature, and therefore molten, for longer. It is

30 believed that this extended duration of melt provides additional time for

the polymer to flow into any interstices of the substrate thereby improving

11



coating process. In other words, the release |ayer provides additional
thermal capacity 1o the polynmer coating layer, which allo bgﬁ gting

| ayer to st§v3%%558higher tenperature, and therefore nnltggF o?&ﬁonger. I t
is 30 believed that this extended duration of nelt provides additional tine
for the polymer to flow into any interstices of the iubstrate t her eby

i mproving 11 WO 01/ 2meehamipgpdbesioncin/soms egses, theadditippal beat may ipigte of g0

cases, the additional jxBRade hEling dTiild ifleffabetwddh IR PSR MIERIckiniAgd Olbstrire,
interface between the polynmer resin and substrate, thereby incyeasing
adhesi on strengt h. Vathaabyyﬁreems@mmmgbﬂmoneﬁ%m%%ﬁﬂ f the

rel ease | ayer, and te%ﬁgﬁggﬂ%e%&gg l,ayégn; Mdt%emt%e@,emgwigtpbﬁﬂt of the

cooling tine and fl ow r coatl ng, ich, inturn, wll permt

greater contrbl over medulalitmesithercookingdimg sndflownfahe nobancr seatipgevhichysi n and

substrate. It will al el L | lity,
particularly in ter m;ﬁ"o @%ﬁ%%é@%@%t@%ﬁg%%ﬁggﬁn pol yrre%éar esin

| ayer thickness, to epelyier teiinapt subisteatd. ftrwill alsa permitegréater conteil ovasithe | ani nat e.
(b) It may act as a protecti | aver. to. reduce.fqulin .

copol yet her est er - conf%ﬁﬂbﬁ’ﬁéy culpr mitﬂ'gisgﬁglg,%ved'ﬂ?slgﬁg&ﬂeg‘{%fmps]?sg&es of
the manufacturing pr p6lgmer i@kin thyet thigkidss) s gableatid ppoduction dfa merduce

undesi rabl e i cking of the . copolyetherester-containing |ayer to equi prent
duri ng subsegéjent 15 B‘P@b%@%’iaﬂ&gte(c) An additional benefit of the reduction
i n undesirabl e sthrki Rgn®fact & préiefive Y8 reRitefoulitdfahsdopalytthgrestert 0

equi pment is that it may al]low the, process to run at_higher eeds,
typical ly greater thafomeome AR f5dostanee furing laterstages ¢ ﬁ?’ﬁ?‘}f?" B(d) It may

act to reduce pinhol e$rocad ofBlring@HndPeRBIRS o tb Rucelstidesifable sticking ot thepol ymer
coating. If the polyner coating at the stagte of the process involving the
appl i cation of pressucepalystherrster-sentaiping layentp sgupment dyringybsequenl,| anger rol 1)
is still toojgsoft”, tpp& ing Pressure can force air through the coating,

: 15 : eﬁﬁ@ .
whi ch could result in pinholfes produced by pockets of air or 25 bubbles

whi ch may have beebne Asraddision benefitiofshe tedugtion injundesirablg stigking of the

copolyetherester-containing layer to equipment is that it may allow the

process to run at higher speeds, typically greater than 100m/min and often
at least 150m/min,

20 (d) It may act to reduce pinholes, as well as bubbles other defects, in the
polymer coating. If the polymer coating at the stage of the process
involving the application of pressure to the coated substrate, (¢.g. by a
calender roll) is still too "soft", the nip pressure can force air through the
coating, which could result in pinholes produced by pockets of air or

25 bubbles which may have become entrapped and pressurized during the
coating process and which have subsequently burst in the coated substrate.
The use of a peelable release layer may provide resistance to the
éntrapinent of pockets of air in the coating, which may therefore enable

the production of a more consistent laminate.

30 1t is not, of course, intended that the invention be limited by the theories
set out unider {a) and (d) above.
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coating process and which have subsequently burst in the coated substrate.
The use GQ{omApR abl e rel ease | ayer may provide resi St%% g?g]'g o
enabl e

entrapi ndnt of pockets of air in the coating, which may
the production of a nore consistent |aninate. 30 It is not, of course,

I nt ended t hat the Vi t ed eorles ut under (a)
and (d) above. V@‘%&‘ﬁ‘ﬁﬁ%‘i&ﬁ n%%‘%%' ¥°°n ins atJéast £
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20 Pas, neasured according to the standard | SO 11443. Preferably, the

viscosity isint e 10
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t he rreaswmerremefemdblyfrmabdmymtmuf 1000Pa. snmﬂlﬂii?tgpﬁferwllﬁfroﬁhﬁwzt gghte rrelbt l tng
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(210C) up to g % F’eﬁﬁ‘if@@’?%@(&%gmgﬁ{%’ fl}Fp‘f‘icaf‘Wynf rom about
230 to about nﬁeﬁmqaarreambmmguoineamahﬂuso1Mdsafaﬁﬁuﬁoé’s'é%)ratused in the

rocessi ng net hods or exanple, coextrusion, . injection nolding and
Fam nati on) o’f“%e‘?’ﬁt} PR Jﬁ’é“i@?’?ﬁf?@"@s‘l’ﬁ@ in dhesRraswEmER of YISERRItY n ¢ he

processi ng of mmmmwnwmf@ogeﬂﬁrnﬁlﬁ%g(Bfmfeﬁh@lﬁou%fﬁ:e peRAE 20 50C,
and particularly fromabhout 40 to ab C, above the nelting point of

the t her nopl alymieallyfram ahout200tg pbout G&‘b"@) up tq maxigam af gesbphovetheyi scosi t ?/I
encount ered | g e oAl sSHiR 20 1w ghollded c HRARIART Bkl B35 77\ 1 ons
enbodi nent of 24te abmﬁ@ﬁ@"lCd msedtih theirenessing methédst(for exampié, pedxnasiont er s

mjection molding and lamination) of thermoplastic materials. The temperatures

used in the processing of thermoplastics are generally from about 20 to about

20 50°C, and particularly from about 40 to about 50°C, above the melting point of
the thermoplastic. The shear rates used in the measurement of viscosity were from
about 10 to about 10000 sec™', which encompass those typically encountered in

the processing methods of thermoplastic materials.

In one embodiment of the invention, the viscosity of the copolyetheresters
25 isless than about 3000 Pa.s, preferably at least 20 Pa.s, preferably from about 20
to about 2000 Pa.s, more preferably from about 40 to about 1000 Pa.s, and more
preferably from about 50 to about 700 Pa.s, in the temperature range from about
200 to about 250°C, as measured according to the standard ISO11443. In an
alternative embodiment, the viscosity of the copolyetheresters is less than about
30 3000 Pa.s, preferably at least 20 Pa.s, preferably from about 20 to about 2000
Pa.s, more preferably from about 40 to about 1000 Pa.s, and more preferably from
about 50 to about 700 Pa.s, at a temperature 20 to 35°C below the processing
temperature used in the process of the invention, as measured according to the
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25 is less than about 3000 Pa.s, preferably at |east 20 Pa.s, preferably
from about 2‘% to.about 2000 Pa.s, nore preferably fromabout 40 to about
1000 Pa.s, ana%'Mot¥ preferably from about 50 to about 708CEYSW26310 ¢ 1o
tenperature range from aboutt 200 to about 250C, as neasured according to
the standard 1SO 11443. In an alternative enbodi nent, the viscosity of the

copol yet her est er standird ISO 1448 In hixQutibodithent) RiferBlive to "thé procysaihg npbralupast 20

Pa. s, f er abl .. fn 5 : raply f
Dot 40 to anoutsR OB aR0tkssc ol SnARRM st Brerlil B L SRR Y (O
700 Pa.s, at a t &mpsraiurepiedintheprefercd saerimsion eoating psess afithe inveptionat ur e used

I n the process of theginvention, .as neasyred accardi fo the, 13 WO
01123184 PCT/ US00/ 265 RTHeral: e ppelfiaegapt £t FC?RP?¥°?F}°§°SE?%0‘6§Teﬁf§HP?"reference

to "the procdssi 130°Cenpatniromabout $20Citmatiove alprub228€. Hfthe meltingpaintafon” i s

oot 1 usi on_coat [ opaiBerkdi? (R B L2 CP RieR UG FORE S thdkyWllf) Py P e
of the copol yet hé‘i@@ﬁ%‘?i‘aﬁ’@em& gﬁm;laﬂ‘g f’?fi%‘tﬁ,%‘?d%ﬁﬂ%"?%ﬁ?@%&@?mzoc to
above about 220Cthenfthe filmsiedomernycessively stiff. Thehmeltmymiinte tredetestined iys | ess
than about 120C, ghedshNe s oed®kind ggg(lﬁ)x 30 rdafiid & le in film
form and if_the nféting poirﬁl 'S r?g¥ t alr)1 about efz‘gfg@luﬁeﬁﬂt%% films
becore excesd ve|3§/ tiff. The nelting points are determ ned by

differential scanningycal.ark r 2 1A accordan ! andard | SO
10 3146. In one emodynog‘ﬁ%g& t"ﬁé_g olq‘f?'\?g)rl\‘feflgonn,’ ﬁ}%%gﬁj ‘?%‘%‘g"l“\igé? ﬁlé‘%tgléfrgslt)?m

el ast omer (s) ar e sclededizem ghope dnseritied incUS) BatentiNacAi 7354 81Shpdiselpsureef whichos 481,
the di scl osure ofis inkdrpdtated Berbil &9 r¢feredecd herein by reference. In a
preferred enbodi nent, the copol yetherester el astoner(s) have a 15

mul tiplicity of recuriarpefegrdenohrdimensheeqopeliitthereserciastomer(s)diavs a1 est er

units Jb oi ned1s he%ﬂﬂﬁﬂﬁéﬁbﬁr&ﬁﬁﬁ?ﬂg—&%ﬁﬂsﬁ Lifis2I8 ShorB@iath dsePEishigihén €St er

uni tsbei ng.repr GegiY ot o RYch DS QLI B o) chkin bher SR GhSreplebdted

by the formula:

90
L
—060-——CRC ——
M

and saxd short-chain ester units being represented by the formula:

00
Il 1l
—0Db0——CRC ~—r
20 m

wherein

G is a divalent radical remaining after the removal of terminal hydroxyl
groups from a‘poly(alkylene oxide)glycol having an average molecular weight of
about 400-3500, wherein the amount of ethylene oxide groups incorporated in

25  said one or more copolyetheresters by the poly(alkylene oxide)glycol is from
about 20 to about 68 weight percent, preferably from about 25 to about 68 weight
percent, based upon the total weight of the copolyetherester(s);
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and said short chain ester units being represented by the formula: In}__
-0DO CRC_20 ]éz:al wherein Gis a divalent radical remai nirg% after the
renoval JYo? nal hydroxyl groups from apol y(al kyl erfCHI025H ycol
havi ng an average nol ecul ar wei ght of about 400-3500, wherein the anount
of ethyl ene oxide gr,oup_s I ncorporated in 25 said one or nore

vopol yet her est ers By 2 dixalgel|radicgl geppaining afier aemeyal efsartioxyk greyms fispouit 20 to
about 68 wei glicaib8kylRMikid HAVHR %rmé&&w&m%a@o& gabout 68 wei ght
he copol yet he

percent, based upon the total weight of t fester(s); 14 WO

01/ 23184 PCT/ USOQO . I.s..a.di val.ent.radi ca Ini.ng after renoval of
car boxyl groups fr%&éégvaﬁéarrggg‘}gm%mgﬁf’%aﬁ%? °§iﬁ%f”@é§?°§?s d‘ht | ess

t han about 30@jol bavirng amdicvulrewé¢ightdets dah abann@s®i ng after renoval of hydroxyl
groups froma diol having a nol ecul ar wei ght |ess than about 250; 5

wherein sa d copol yRébRIsaRIcBpAISIth&Ere) Bortdi DBt 24%0 hﬁbéx@m%igﬁp wei ght

percent short-chain ester units, It is preferred that sal

copol yet her esPeceqt shoriehain estergRIFR of at | east about 2500, preferably at

| east about 3500, and nore preferably from about 3500 to about 20000,

gm m | / n2/ 24hr s aclias pefeged that'Gid\iopblyethéreéteis Gy kave an MBYYR oft4l 1édst used her ei n,

the term"ethylen I d LOURS | nco rated in the . cqpol yet ster(s)"
neans the wei éh?utg%% gﬁﬁﬂgﬂy ?ﬁga# °§{ ?@81) %‘T’ﬁg?ege{f 88‘}‘ %?utq? - CH2- O)
groups in the to abogt 20000, presiilan’/24nirs Rcording 1€ ABYMEEIS-66<(PecedizoBW). i N t he
copol yetherester that are counted to determ ne the anount in the pol yner

are thOSﬁOderiVedAEh%&%,%%ﬂ*é%l%%xﬁéig%})gin%&ghméﬁ%ﬁ;@t et hyl ene
y

oxi de groups 15 introduced into he copol yetherester neans of a | ow

nol ecul ar wei §ARol¥rthsrester(s)’ means|the syeighy pereont in the total copelyetheraster@safer unit s”
as applied to gL cH,ic h Y86 : - dxidel g ﬂ@ oduct of a
.l ong-chai n gl >$co% Wit h) ?uﬁcﬁoﬁﬁfﬁﬁgﬁ . E%E?‘?%‘H’g“e{ ong-c FE}H gl ycol s
are pol y(al kylteagopelyetherpsierythasiace connted tedetenmine tled anfount inghewdymher areer ni nal  as

possi bl e) hydrgsey agéval Bonffd p&?&il&ﬂm@ oxide)glycol and not ethylene oxide groups

15  introduced into he copolyetherester by means of a low molecular weight diol.

As used herein, the term “long-chain ester units” as applied to units in a
polymer chain refers to the reaction product of a long-chain glycol with a
dicarboxylic acid. Suitable long-chain glycols are poly(alkylene oxide)glycols
having terminal (or as nearly terminal as possible) hydroxy groups and having a
20  molecular weight of from about 400 to about 3500, particularly from about 600 to
about 1500.

The poly(alkylene oxide) glycols used to make the copolyetheresters should
contain ethylene oxide groups in amounts that result in a copolyetherester having
from about 20 to about 68, preferably from about 25 to about 68, more preferably
25  from about 30 to about 55, weight percent ethylene oxide groups, based on the
total weight of the copolyetherester. The ethylene oxide groups cause the polymer
to have the characteristic of being readily permeable to moisture vapor and,
generally, the higher the percentage of ethylene oxide in the copolyetherester, the
higher degree of water permeability. Random or block copolymers of ethylene

30  oxide containing minor portions of a second poly(alkylene oxide)glycol can be
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20 .nol ecul ar wei ght of from about 400 to about 3500, particularly from
about 600 to about 1500. The pol y(al kyl ene oxide) glycols used to nake the
copol yet her eM0eR318houl d contai n et hyl ene oxi de groups i nPCEERIAEESIX hat
result in a copol yetherester having from about 20 to about 68, preferably
from about 25 to about 68, nore preferably 25 from about 30 to about 55,

wei ght percent etiusgd. €foacrally,dBa seandifonohes BGresent thesecoml mbnower gl of t he
copol yet herester. ene oxide groups use the pol r 0 ve t he
characteristic of° °B§§?\ tkf%ﬁ"&? %V%é&ﬂ@%‘?&?ﬁﬁﬁ%@%%ﬁ%‘gﬁﬁﬁk ad’

genelr al | % t he highsity lbﬁehmhﬁﬁfma@ﬂpa‘]g:ctﬂtltﬁpkﬁﬂﬁatﬁkildggl-dhﬁntgh&ols include ol ock
copol yet herester, re wat.er perneability. om or oc
copol yners of et HBf EQF?BYG{?FQ ﬁs‘ﬂé %&ﬁﬁyfww&dﬁf‘?&? g@W’PMQ%(Yf“ g’é@ond

pol y(al kyl ene 50xi ghitbs/dTpblytetiyiée oﬂé)gMﬁwmé%PHéh%@%%ﬁéaﬂde used.

Generally, if a second mononer |s(gresent t he second nononer wil

constitute |ess té%aPednobipropyenanxidaatycelsiand/pr PQ‘E(‘W&W’@WMOI
id | | t
oxi de) gl ycol s, a“ﬂovxﬂ&&'lﬁbl-e\éulhﬁ?éo(p%ﬂéﬂrfgﬁe fas dmg&]\nygf{tﬁﬁ&fe °"{3€%F°%g§&t ative

| ong- chai n glycols I ncl ud et'hy eth xi de

capped pol ypropyl @MP@@SQ’V%PWW nEspolyetheres edtfwmmlne(etbxlmte) gl ycol

oxi de) ol ycol's. andPaTn g e RA AR e N SRR BE00, PR el

resul ting cod@l ycheiayse ey pravids aa:nmbimtinnofcsﬁpeebhmbistw wbﬂ&ngeabﬂmsamif at
| east about 25 et St rom et hyl ene
oxi de) gl ycol s h;\eﬁ%géda‘p%%g%f%% é’ﬁ?e(g?’%ﬁ@lrr’ﬁ’g% ghaélgﬁsebépﬂ e%r e

preferred 10 becawsea wideptemperatindeange.conbi nati on of superior noisture vapor

perneability and |imted water swell and, when forned into a film they
exhi bit useful proper t¥i@SermO\¥Rirt-hatt Gfr biSEPEE ﬁipué&oruaﬂaﬁapB%e&aiam
"short-chain ester units" as applied to units’in a polynmer chain of the

copol yet heresters Fé?@?@tl{eﬁsqwfﬁﬁlt%mla?WW@EWT@PW ymer 15
chain units havi nalaimm;uwgmaaﬁﬁr%ve@&%egsmaa&ﬁm %me% ye made by

reacting a | ow nol ecul ar WEI? di ol a m xture of MV bel ow about
250) with a di caepdingpiew me CGUIPR)W*FlE‘rtm@Qt%mmppﬁdlpbﬂd&ébm‘edbm2mr mul a

(I1) above. | ncl ugftls BihBOnidSoil 0f4ofR L AE AL refilsitda oY Wgﬁfd%oceact to
or eparln

formshort- chain ester uni'ts suit
copol yet heresters are aClched among the low molecular weight diols which react to form short-
chain ester units suitable for use for preparing copolyetheresters are acyclic,

20 alicyclic and aromatic dihydroxy compounds. Preferred compounds are diols
with 2-15 carbon atoms such as ethylene, propylene, isobutylene, tetramethylene,
1,4-pentamethylene, 2,2-dimethyltrimethylene, hexamethylene and
decamethylene glycols, dihydroxycyclohexane, cyclohexane dimethanol,
resorcinol, hydroquinone, 1,5-dihydroxynaphthalene, etc. Especially preferred

25  diols are aliphatic diols containing 2-8 carbon atoms, most especially 1,4-
butanediol. Included among the bisphenols which can be used are bis(p-
hydroxy)diphenyl, bis(p-hydroxyphenyl)methane, and bis(p-
hydroxyphenyl)propane. Bquivalent ester-forming derivatives of diols are also
usefiil (e.g., ethylene oxide or ethylene carbonate can be used in place of ethylene

30 glycol). The term “low molecular weight diols” as used herein should be

construed fo include such equivalent ester-forming derivatives; provided,
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20 alicyclic and aromatic di hydroxy conpounds. Preferred conpounds are

diols Wwdypidsfse carbon atons such as ethylene, propyl oReHt Y! ene,
tetramet hyl ene, 1, 4-pentanethyl ene, 2,2-dinethyltri me?@fuesge tb

hexanethylene and decanethylene glycols di hydr oxycycl ohexane, cycl ohexane

glsgglehglnﬁly pre rrgicl}gt%g QB%P% are aI| "k‘gﬁe%pgxgﬁsgéﬁ%n@a%a pt? tgefzgr bon

atons, nost elep¥dtives.ly 1, 4- but anediol. Included anong the b| sphenol s whi ch
can be used are bis(p- hydroxy)di phcnyl, bis(p-hydroxyphenyl)nethane, and

bi s(p- hydroxyphemiéa}wx@namsﬁaeumak@medeﬁm&nefo%gmng%@%matIves of diols
are al so useful et hyl ene oxi de or etgélene car bonate can be used in

pl ace of et hy8l¥Rl @6?‘@79’@E9F§1”W5}‘ttd@??ﬁ°ﬂfwc csepplygthegpstesare di ol s" as used

herein shgul Ch]lBEancC&y&ﬁJaﬁlblﬁchParbﬂEﬁd’cﬁgarﬁ c 84 of2116W mdithfk - f or M ng
derivatives; provi ded, 16 WD 01/23184. /USOO/ 26510 owever, that the

mol ecul ar wei Weightyigglmayingamolqsalar wright Qfde8§ fhan gbeut 38t dThederm o | t s
derivatives. dgGALRALY Jcid@”?s%s&fhé?@ifn%hﬁfe?a n‘i’@tﬁi}a ¥Y dr'dicadd u%lﬁ:r egoi ng

| ong-chain glycols” and | ow ecul ar wel S to produte the
copol yet her esﬂccﬁlﬁba‘an&twﬁﬁmn%ﬁmxyl@y@pamhlqhmﬁm swbstantintizdike di car boxylic

acids of a |l a@| cul ak t of less

t han about 3%‘6 gﬁ%llle%l | CArD @P’coép%éﬂl %?ﬂ?é?eﬁf"ﬁ’grﬁm udes aci d
equi val edfs qfolldm:aeryﬂuwdmslmQudWer@nﬂmeﬁhMgdem&anmr fckys groups
whi ch perfor Kk i arho acids in reaction with

gl ycol s and BQ% | n%gr%n!\ly\rqﬂhé:sogg ? efr%{awglxgbtwrp%’l fRertamns %‘n‘h

equi val ent s iagid andeoemmslequlmlﬁteseme&ter fmngngdeﬁvaﬁ&é | i, atﬁds&:hoﬁas acid

hal i des and a ha¥dr|

The no cuI ar u errent ertains to the
acid and not boxyh F%%fﬁﬁl%‘ﬂ"@ﬂm‘é %?%%gggfeéwﬁ‘g? ﬁvative. Thus, an
ester of a Chqﬂ%bﬂb@ﬂalcﬁbaﬂ!bkﬂhd’&idh@u@armdbleﬁﬂﬂr&l’elghﬁg@itfertﬂﬁﬁmthﬂ.n 300 or
an acid qui.v t of. ar boxyl a ecyl ar wei ght
gr eat er tlﬁan ‘ggﬂgegrpém’i%‘%i‘ﬁ %f{i@d \b/ﬁ' agab%%\gab%aé ﬁﬁl ecul ar wei ght
bel ow about Bdiéhrbo'ﬁbﬁcadidilﬁﬁb@hﬂhhﬁyﬁﬁklﬂ&etﬁ@fbuﬁ@ﬁo@hﬁm&ﬁﬁsmdd uent groups

mbi nat bst terf th the
copol yet her b PtsisFninted i di onplviberbees pobime pomptian aid e
conposi tions thé pélirner in thecsdinpositions of this invention.

The term "aliphatic dicarboxylic acids", as used herein, means carboxylic
20  acids having two carboxyl groups each attached to a saturated carbon atom. If the
carbon atom to which the carboxyl group is attached is sﬁturated and is in a ring,
the acid is cycloaliphatic. Aliphatic or cycloaliphatic acids having conjugated
unsaturation often cannot be used because of homopolymerization. However,

some unsaturated acids, such as maleic acid, can be used.

25 Aromatic dicarboxylic acids, as the term is used herein, are dicarboxylic -
acids having two carboxyl groups attached to a carbon atom in a carbocyclic
aromatic ring structure. It is not necessary that both functional carboxyl groups
be attached to the same aromatic ring and where more than one ring is present,
they can be joined by aliphatic or aromatic divalent radicals or divalent radicals

30  such as-O-or-SO.
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The term."al i phatic dicarboxylic acids", as used herein, nmeans carboxylic
20 acids hav‘;vn two carboxyl groups each attached to a saturated carbon
atom If the"O8PY¥n atomto which the carboxyl group is ZCEASHEBEIOS
saturated and is in aring, the acid is cycloaliphatic. Aliphatic or

cycloal i phatic acids having conjugated wunsaturation often cannot be used
because of honopol yneBPPEWfGHquJ@gWéMcymgaﬂﬂwhmbmlﬁﬂﬂSUCh as

mel ei ¢ acid, cansdifcibagd, 1,3y MR dfcafboflcARiaY | 4% %\Sﬂ&?ne Acarfci§id erm i s
used herein, are dicarboxylic acids having two c.a?' oxyl groups”attached to
a carbon at om i naeidediineed, ghtarigagided-cyclohiexapedt2-dicarhoxylic ptidi2s not necessary
that both functiq ’ Y, AHRRdi . S omatic ring
and where nore t hglzis%%gi&%ﬁ’géxcgﬁpr e?‘é‘ﬁ?,ﬁoﬂﬁlﬁggggcﬁﬂg%&?gf r?ggﬁg%;eal i phatic
or aronmatic di valdisatboxyigiacid 44 0biogclokdxghdicariankiyiocid, de@hgdre2,6as - 0- or

-S2--. 17 WO 01 PCT] 6510, ,Repr.esent.at i al.iphati ¢ an

cycl oal i phatic aé@é&?ﬁf (%”{f al%:@%e“@s@é’ E eg‘yzeélﬁ%d%%c\f‘g’ffm g%ﬁw hexane

di carboxyl i c aci @,4-furati-dicaioryliceite Poéferraduidy kie@yclokxtne- dicirPoxglieadids,
glutaric acid, 4-cycl.ohexane-1, 2-di carboxylic acid, 2- ethylsuberic acid,
cycl opent anedi ca%%?fb‘f’?ﬁm‘ici d decahydro-1, 5napht hyl ene 5 di carboxylic acid,
4,4,"' -Dbicycl ohexyl dicarboxylic acid, decahydro-2,6- naphthylene

di carboxylic acid, 4,Represspiatixg sémaﬂcsiqqa;lmméww;ncwpbbﬂ@lm terepbihalic
3,4-furan diggarb ' k O <A . l.ear boxylic
acids and agciapi gfﬁgi!g?%ﬂﬁgg%1%{2%%1%0fc§g€§8§n§??§ ﬁlﬁ?riég’lr)g%w g'}ét?‘gvsmi ncl ude
pht hal i c, t er ephbergenenuclepsughds bis(ppiatbosyphenyhimetimne, ipi-dxyriz Hhaphthelenk

Lt oo o EoURab RISl ISR Y ShBBHED 2% L

2, 6- napht hal ene dicatyoxpdicybidcd, A0 alfong] dibenagit adid beh@;-Clialigt indxipki ¢ aci d,

der vat | ves | her Sapaeg ety cdfifeod sieh o Bud w3 el e 15
Hydroxyl aci ts sbiytiroayl a0idé behas py(betohydzodyethy) benzoit acid earalede veddso be used
i car boxyl 1 act HEVidhg S R AcatboRisacionie Al ng the

copol yet herester polyners useful for this invention. Anobng the aromatic
aci ds, Aromatic dicarboxylic acids are a preferred class for preparing the

copolyetherester polymers useful for this invention. Among the aromatic acids,
those with 8-16 carbon atoms are preferred, particularly terephthalic acid alone or
20 with a mixture of phthalic and/or isophthalic acids.

The copolyetheresters contain about 25-80 weight percent short-chain
ester units corresponding to Formula (II) above, the remainder being long-chain
ester units corresponding to Formula (I) above. When the copolyetheresters
contain less than about 25 weight percent short-chain ester units, then the

25 crystallization rafe becomes very slow and the copolyetherester is tacky and
difficult to handle. When more than about 80 weight percent short-chain ester
units are present, then the copolyetheresters generally become two stiff. The
copolyetheresters preferably contain about 30-60, preferably about 40-60, weight
percent short-chain ester units the remainder being long-chain ester units. In

30 general, as percent short-chain ester units in the copolyetherester are increased,

the polymer has a higher tensile strength and modulus, and the moisture vapor
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those with 8-16 carbon atons are preferred, particularly terephthalic. acid -
al one or J a mxture of phthalic and/or isophthal igorfsbélsssiel N

copol yet Hié)‘gg?@ps contai n about 25-80 wei ght percent short-cﬂgisn ester
units corresponding to Formula (11) above, the renmai nder being |ong-chain
ester units corresponding to Fo la (1) .above. W he.copol vet heresters
contain | ess FEM ‘Bﬁﬁteg??%?sg °sbgli¢£eé y,gﬁlg?ﬁtg%%g?%‘%ggfllglgpogl&xts, then the
25 crystal | i zapieashtédByR hvamaie (3 ayd @)aboverate 1 Wphanyimbyalidabrandber i s tacky
and difficult to handle. Wien nore tha qQut. 80 ight percent

short - chain e_?P%Pbmﬁﬁ?%yQPWéEstmFﬁ% R °‘E‘B‘b%&?gp%"§%%f' Ts general ly
become two st ht{lendfagicals ARDhY Sirh 6F B8 percentiiies bER @dups whichatenoabgut 30- 60,
preferably about 40-6Q, weight percent short-chgin e(f units the

ter
remai nder Sbei Rignylspeadicals andlgEoups which arg pptd eedp ,“’aj%dﬁépﬁtent
short-chain egigtq %U“)o.tﬁ'aisgcohhﬁic%BQ}Bﬁcilﬁﬁﬁﬁd% makéthé BégobyptiRebster,t he pol ymer
e

has a hi gher tensi strength and nbdul us, and the npoisture vapar 18 WO

01/ 23184 PCT/ isepishalissaeid is the aeid of ehoiesand if ascernd ey molcculgp wright ditlds apl y, at
| east about 795%?%;% ?ﬁaﬁ@n&ﬁﬁgpﬁeﬁaﬁﬁﬁﬁ gg{y@ﬁ JVihBdiols Jfehdtee.ae (1) and (11)

above are 1, 4-p ene radicals a east about 70% of the groups
represented by D in_Fornmula éﬁlﬂl above are 1. 4- but vyl |,cal s and the
sum of the percentéé’g?dé?fmﬁt 8EB’§°9W?:rﬁ° éyeﬁ'befes%fglaég%ﬁ%%%}%ne radi cal s
and D gr opps \kedc Tha Egpol@thefestér Eludtythes aseddn edlenddeainonob an exceed 30% [ f a
second dicarboxylic acid is ysed to make the. copol yetherest.er | sophthalic
acid is the addyidyal ‘Pf‘lﬁ‘i‘?g‘ed‘ﬂﬁ‘“} tpeaalggsc(gw SF‘H%‘ 'C')tr’%?,’ﬁ A ?/\g?sé‘?ﬁ'er%i ol is
used, | , 4- but erRYetdr, BE bRAEX aNEolY hRecdpolyedlereaterelishandds must cofifomhti ce. A

bl end or m xture of two _or _nore_cqQpol yetherester elasiopers can.be 10
used. The copdhep@lusedeseribed héTeéPsf"Bﬁél‘ X‘ﬁ?’éﬂ”ﬁ‘m ice BF‘&f\tﬁg%‘ée&ﬁe%?ls'on an

i ndi vi dual bagifeafipf, W 4 Mixfurt it dohtdiseqbalaflotts Of hercdpslpeheresterf or the

el astoners. However, the blend of two or, norei(g}c‘opol Xe her est er el astoners
must conf b m telpstomiss, gne copelyefberester/san copiain P weight Refs E%‘BBT@%‘Pﬁ%‘Fresters on a

wei ght ed aver agfs hiShSetherc8pol & cah Borfaif B velight pefieht shoRichains equal
anmpunts of two. copol yetherester 15 elastoners, ope copol yet herester can

contai n 60 weiegter umis feraweightest average phd L weight pefgaptshortrhpim FYterginits,
copol yet herester can contain 30 wei ght percent short-chain ester units for
a wei ght ed aver age Thé MASTRwef thi topotyetherestersvan be reigulated by vamiong meags.

The thickness of a layer of copolyetherester has an effect on the MVTR in that the
20  thinner the layer the higher the MVTR. An increase in the percent of short-chain

ester units in the copolyetherester results in a decrease in the MVTR, but also
results in an increase in the tensile strength of the layer due to the fact the

polymer is more crystalline.

The Young’s moduli of the copolyetherester elastomers preferably are
25 from 1000 to 14,000 psi, usually 2000 to 10,000 psi, as determined by ASTM
Method D-412. The modulus can be controlled by the ratio of short-chain
segments to long-chain segments of the copolyetherester elastomer, and
comonomer choice for preparation of the copolyetherester. Copolyetheresters
having a relatively low modulus generally confer better stretch recovery and
30  aesthetics to the laminate structure where the stiffness and drape of the structure

are important.
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The MVTR,of the copol yetheresters can be regul ated by various neans. The
t hi ckness of _a | ayer of copol yetherester has an effect ont I n that
the 20 thi n¥eM ’f‘ﬁ@ | ayer the higher the WTR An mcreasé’éi.&%%ercent
of short-chain ester units in the copolyetherester results in a decrease in

the WTR, but al so %)sults in an increase in the tensile strength of the
| ayer due to the fact Ereferablyots genolyetherpstepelastomers, e pregared femesi¥FPrs nodul i

of the copol yet h%&woﬁh@ﬁwwﬁwﬁ@i&dﬁﬁ' fih&li a%ﬁliﬁ%‘iﬂa% B dng 14,000
psi, usually 2000 to 10,000 psi, as determ ngebg yw Met hod D-412. The

nodul us can be cdfl Y(Eﬁh’ﬁ'é'ethbvn efber)elycplorethylsme exide-prpped polimyemsiens oxige

| ong-chai n segneng oq)f d?’ﬁ.@h

choi ce for prepar a?l or?ro e copgf yet %&%&?@ﬁégﬁ% ryés{grs H@law ng a
relatively | oW rmb&ibu@n@boi@mémly(ethhﬁeoxlﬁ@glei Moncpteftrablgdbeery and 30
aesthetics to the, d e of the
structure are |rrp°%g an%@ﬁﬁ?%%i%g%@#%@%égﬁﬁﬁ%“ g t he
copol yet her est er diinatiylierepithadate; 1 gFlepmedidl 4nd @olyéetliydens ogide)giycdlur es of esters
of terephthalic acid and isophthalic acid, 1,4-butanediol and

pol y(tetramethyl ene etfiRiddatns gﬂic &fds@ﬁ%ﬁ&&ﬁa%s%ﬁ@ﬁﬁl?ﬁxeﬁ@kl&%lwl ene

oxide glycol, or, are prepared fromesters of terepht acrd

di met hyl t er epht hallnsafeoraﬁsd Pfqﬁlﬁ@pérmﬂusﬂmma@ew@rnwmenwmmrgm@m Nbr e
preferably, tjge ﬁ@&%ﬁ&m&ﬁﬁétﬁ{eaﬁioﬁ&to?ﬁﬁoﬁ&ﬁarw&géﬁhﬁi’ ﬁa‘ﬂ esters of

terephthalic acid, e.g di et hyl t er epht ate , 4-but ane and
pol y(et hyl ene oxi ’@eqrgq’fy@élcommdélt@m@ﬂﬁ;ﬁhwbemedﬁlmolcmd!wd@ndvat i ves and

the polymeric 9l Yeaym@iohydof ilehihdleidodbh il WidRhnifildyfibw! N the sarre

nol ar proportions as are presen e reaction mxture. The anpunt of
| ow nol ecul ar wei lghieadﬁrowelmdmlﬂ argempleysdptbe amewhtoafeacksliclin®rponatediie

di 1 erence bet wecglys ARAER ol i heo AR ioR HULR s BHESLuRE S5EM 1 0 he

reaction mxture ures ow m) srare
enpl oyed, thelSanmhtlsemthmls, Thetotal mmmpofgymﬁmnapox’amdmy tize differesideon of

e amu s O 1 el il 3R R B SRl e
difference bet weddscrited hereimfcanl bamadt cdfcknfently BY & cenventionsl ested inerchange
copol yetherester reelac%%}LOKE pl;'gfened procedure involves heating the ester of an aromatic acid,
e.g., dimethyl ester of terephthalic acid, with the poly(alkylene oxide)glycol and a
20  molar excess of the low molecular weight diol, 1,4-butanediol, in the presence of
a catalyst at 150°-160°C, followed by distilling off methanol formed by the

interchange reaction. Heating is continued until methanol evolution is complete,

Depending on temperature, catalyst and glycol excess, this polymerization is
complete within a few minutes to a few hours. This product results in the

25  preparation of a low molecular weight prepolymer which can be carried to a high
molecular weight copolyetherester by the procedure described below. Such
prepolymers can also be prepared by a number of alternate esterification or ester
interchange processes; for example, the long-chain glycol can be reacted with a
high or low molecular weight short-chain ester homopolymer or copolymer in

30  the presence of catalyst until randomization occurs. The short-chain ester
homopolymer or copolymer can be prepared by ester interchange from either the

dimethyl esters and low molecular weight diols as above, or from the free acids
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descri bed herein can be nmade conveniently by a conventional ester i
I nterchange reaction. A preferred procedure involves heati ngzt he ester of
an aromatYXOZ84 e . g., dinethyl ester of terephthal i ®FESV2EY [y ¢ he

pol y(al kyl ene OXI de)gl ycol and a 20 nol ar excess of the |ow mol ecul ar

wei ght diol, 1, (L nediol, in the presence of a catalyst at 150-160C,
fol  owed by dwé'{‘lﬂﬁ gptes. nheTmatvElys e shert- gHain efter copolvaparigambRe react i on.

Heating i COpichit®dy iiict bedticliOkof ¥pbrbiriacidh, GRS r acidPependi ng on

tenperature, catalyst and gl ycol excess his pofynérization is conplete

within a few Fipidessfor gxam ewﬂa@enleorbvmtherpmwambmwonnﬂhne 25

preparati on Ofeids widl\cyPRE Sfhkis JF ﬁ@% rried to a
g Syet %g&%%ﬁr%ﬁ%e eglg? ed bel ow.

hi gh nol ecul ar wei ht copol yet erester by t

Such prepol ymp@e@gnnmm thnse proegsaesdn theypresenaernf the lorig-chiainglyral. e
esterification or ester interchange processes; for exanple, the |ong-chain
gl ycol can be reachewmﬂgpredemmeﬂmmme@giﬁéle&ﬁrg}aghsbprt chain

ester honopol t presence of catalyst until

random zat | onggﬁ@l‘l‘r"g&% #shembﬂnael efhis POGESH & KPAWR 88 copol yner can

be prepared bS’pcﬂjidoﬁdenbitioﬁT’Chddlﬁ&mi EféRifteichfig etobans&uﬂ?.gmwhxsm%eﬁs and | ow
|

nol ecul ar wei ght diols as above, or fromthe free ac 20 WD 01/ 23184
PCT/ US0012651 8 1ngheass theaolgrular weight andt randomize the arvasgement pfthe hor t - chai n

ester copg yngs wﬁmeeetermep%ec}ems%ﬁ:@@éuy%ﬁﬁfehﬁﬂﬁ@fﬁha%sfu 19|ﬁena&pf opriate

aci ds, anhydrides qr acid chlorides, for éexanple o Fs or by ot her
processes sucRoyeondensatiqny rygyat dess than ¢ iy prgssure %‘3&3@40(:2@( Gé'ql‘s]esé thap2r bonat es.

Covi ous! y e ntS kY GREentd OhinsBkifhud R P! B AL BN JALR0 | hose

processes in the presence of the long-chain gly resul ting
prepol yner is Y@mmbwlqﬂéﬂnﬂoﬂrheme ecli.artrimethyh2. 4. 6yrisf5slitettiant i on of t he

f sh t
A £ onal  oor Yoty Ry IbGioEn 1AGR ik SOGHEARon | RESNIZ T N1 e
t he nol ecld ar upas Qjm' ummhanse tozauipletethe polpmearnization waetivin. & ortlereto &0Goid
copol yet her esigles é:'@ﬁo?dnﬁ@ﬁthl Hb&rﬁtu?ers%vlﬂlxt%ggllﬂx r?e% ibTeetgerhlf ythis final

distillation or ol 'ycon ensa Ion"I'sS run a ess nm pressure and
240- 260C for ﬂ%&datlhmntlsadmmg@usmttm]ﬂoxpawdmté‘orc{stemtemhxngwnts such as

13,5 ir i oo npreisy, Rk e vt RIS B B B e RERBD e e one
Mbst practic altetngﬂtyManam:%d) aloneartin cqnbmatmalmﬂ: magnesmm or calcmm
20 acetates are preferred. Complex titanates, such as derived from alkali or alkaline
earth metal alkoxides and titanate esters are also very effective. Inorganic
titanates, such as lanthanum titanate, calcium acetate/antimony trioxide mixtures

and lithium and magnesium alkoxides are representative of other catalysts which

can be used.

25 Ester interchange polymerizations are generally run in the melt without
added solvent, but inert solvents can be used to facilitate removal of volatile
components from the maés at low temperatures. This techﬁique is especially
valuable during prepelymer preparation, for exampie, by direct esterification.
However, certain low.'molecular weight diols, for example, butanediol, are

30  conveniently removed during polymerizatidn by azeotropic distillation. Other
special polymerization techniques for example, interfacial polymerization of

bisphenol with bisacylhalides and bisacylhalide capped linear diols, may be
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15 _upon ester interchange to conplete the polynerization reaction. In order
to avoid i @hmdtlmam mghtammaUM&;wthp%&: 6510
|rrever3|ble degradation, it is advantageous to enploy a catal yst
for ester |nterchange reactions. v%ile a wde variety of catalysts can be

used, organic titan s such, as tet ed alone

combi nation wth §P’i§ﬂ‘?’6‘?°“é‘<§ls%‘?° %ﬁe%ﬁ@éﬂé’r tg‘l‘}Brrpl ex

titanates, such agn@ehied st 9%@&@¢1yanera&df?bmerpremiﬁbnnet al al koxi des
ef

and titanate esters are also very ective

anic, tit tes, such as
| ant hanum t i t anatkelycondeasation gEpreRRlEpercan Alshbe %"F?‘@?SH@ withg ?E%”ﬁhﬂ l'ithium
and magnesi um al kg eﬂf&wﬂ&?ioﬁaﬁ%éﬁh\éﬁngfva&kﬁ%rxﬁakﬁéaﬁﬁéﬁnéf"gaﬁfb can be

used. 25 Ester interchan ynmerizations are generally run in the nelt
wi t hout adde sonememhb lpwaqle@me@@m@aﬁhE@W@Sxeﬁﬁ‘cmtageeﬁe

renoval of volati F{ew\lg fRuAthbls hi s
techni que is espe‘l&&%ﬁu@ Eva| uab Féaq‘%{“ﬁgbg?'i%o Slrwfﬁltrr%prﬂgr ati ogd og
exanpl e, by di r ecpointsf theipfapolymien iThe mkmeixadvantage isahelohptimapdquizedtar wei ght
diols, for exanpl & butanyl ol fsgaolﬁe‘i’%atg%”ve”' ently renopved during

pol yneri zati on by ogP O her special polynerization
techni ques for exanple, interfacial polynerization of h]g henol,, .wi th

bi sacyl hal i des and bi <Hthopshihe E@%’&E‘ﬁ’@ﬁe‘lslpﬁﬁﬁsnéﬁ%ld?“ ém"%it‘s
""""""" 10 - - som8@nlsl ddeRaB14 to¥ablilide i dse SordfdsitiaS tﬂhhér@éalﬁﬁt saubAighon of

specific polyners. Both batch and continuous nethods can be used for any

stage of copol yet predussd desradatignydhispy eprdily aehigyed by meorpomtiag sabilizeshin the
prepol yner can al 8o i}@mae&&rmhbgms' SatlshRtopPlithliRRIMpRYe pHidRdtd,i ng finely

di vided solid prepdlyner in a vacuumor in & streamof inert gas to 5
renove |iberated WWIWM@medphmlsgmﬂ theirglerivatingss amisehad theisdariNetivedvant age

of reducing degr@sg?rﬁélﬁ/hﬁ ghigise it nust be used at tenperatures bel ow the
sof t eni ng 'poi nt prepol yner. The nmajor di sadvantage is the |ong

' ' f h th
Copal yether esers pooUREHA~ BESRI o Buys Bl o ST peb bR L0t e

advi sabl e to st abbis@2zediittasbut@pRmS)] 1,35 9rithethylipps,6-@isfs, frditertiagibunt-4 i ght

ip;]o;jlﬁged degradathyymxywnlz"‘sd}éeizgng%j }&blsﬂ‘% \ft%g-bg |ncorporat| ng stabilizers

hydroxyphenyl)propionamido}hexane. Mixtures of hindered phenols with co-

stabilizers such as diaurylthiodipropionate or phosphites are particularly useful.
20  Improvement in light stability occurs by the addition of small amounts of

pigments or the incorporation of a light stabilizer, such as benzotriazole

ultraviolet light absorbers. The addition of hindered amine photostabilizers, such

as bis(1,2,2,6,6-pentamethyl-4-piperidinyl) n-butyl-(3,5-di-tert-butyl-4-

hydroxybenzyl)malonate, usually in amounts of from 0.05-1.0% by weight of the
25  copolyetherester, are particularly useful in preparing compositions having

resistance to photodegradation.

Various conventional fillers can be added to the copolyetheresters usually
in amounts of from about 1-10 percent by weight based on the total weight of the
copolyetherester(s) and fillers only. Fillers such as clay, talc, alumina, carbon

30  black and silica can be used, the latter being preferred, and white and light
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copol yet herester conpositions. Satisfactory stabili zers conprise phenol s,

especi al %o%ﬁg;req phenol s and their derivatives, gﬁi’ﬁ%&q‘&%‘?e' r

derivative, especially arylam nes. 15 Representati ve i vatives
useful as stabili zers i ncI ude 4,4, - bi s(2 6-di -tertiarybutyl phenol);
1,3,5-trineth S d rti | - 4- dr benzyl ] benzene
and 1, 6-bi s| 3%5‘30 %i ?‘5‘1" dntﬁgl?(ﬂgi‘ﬂﬁ Wﬂﬁ@‘ﬁ%ﬁﬁgé%'f% M xt ur es
of hi ndered meefﬁécsoﬂmcxbmthsm&nlhm@aﬁoMgm auryl t hi odi prOpl onate or
phosphites are particularly useful. 20 Inprovenent in |i ght stability

occurs by the addi rporation
y Thie BitniBhte $nire SHMRIMAIS bP the g%&fst%}a\“ Ofs ﬁv 6P

of a light stabilizer, such as benzotri azol t absorbers.
The additi on iMaicrpreefaed mﬁwemma@pm&mshe@umgeabatmes(l 2,2,6,6

pent anmet hyl - Ldi &yg {%‘l

hydr oxybenzyl) ogalpgﬁr}atet usua . n‘%sr%r"-?a %éétrogﬁrg%‘hﬁétl 0% by wei ght of
the 25 copol yet he ar e tic rly usef ul repari r1 conposi tions
havi ng resi stance Bﬁé%’&@ Pé ﬁSﬁy g?‘ifﬁ%o%%ﬁ‘rﬂfgﬁ?{iﬁaml Rillers can be
added to the mnmhgs@d&ﬁbl@&h&&aemﬂﬁhﬁnglajrdiaﬂd@ﬂélla?eﬁonﬁ)ﬁ about 1-10

percent by wei S n the t I ght of the copol yet herester(s) and
fillers only. ‘%’Q é@egﬂ r?"%fﬁtel:?sgk‘?"e' b\éf © deseriped, fhe lamingie sirustyreasck and
silica can bethblﬁﬁdxerM@&gmﬁﬁt1beépaﬂelaf@§1ﬂ$xﬁﬁgimft&@i4w’9&ﬁxﬁaﬁ e, 1é.0ht 22 WO
01/ 23184 PCT/@S%TZGSN col ored pignents can be added to the polyners. In
general , Pheste MGHR mens descrio t@'ﬁ%‘\s‘h?@dﬁ“@f@h@‘@ﬂ%ﬁ@#ﬁﬁé‘“ﬁ%l us at

various el ongRVTRNS theldpPotiR diraion. ?ﬁﬂs%&%@oﬂtﬁe% YoFRdt onhdm ?) erocess of
the present inyvention is waterproof and noi sture vapor “pef neabl e and has

the advant agedhren puielss, ip somebipationeyiththe popobistharestienepniaining layer, st r ongl y
adhered to th&xaﬁl@?&%%ﬁﬁ&ure%éﬂhﬁu@d?ﬁer&ﬂfﬁea—hﬁ ai nabl e by the process of
ethere

the present invention conprises a copol ter- contalnlng | ayer and a

tie layer conpri si y( et Iene as h e
described, the an%ggtéﬁhqgs %%CFX lblﬁ%@ﬁeﬁ?ﬁ?ﬁ %ERN@% it is
capabl e ds eximtlm dlrmgordavfdyeﬁ'mﬁmabquﬂﬂmatnmoﬂtymmg Jagrerz&ﬂtiehmm in one

di ti th f th han the MTR i
the”opposi t o e bR ferdegsd BTy HHRF Ro By oves |

than the MVTR in the direction away from the substrate layer and towards the tie

layer and copolyetherester-containing léyer (referred to in Formula (1) below as
MVTRsac). The MVTR ratio may be expressed as: |

20 MVTRcas / MVTRsac (Formula 1)

In a preferred embodiment, the MVTR ratio is at least about 1.5 and is
preferably from about 2 to about 10.

The MVTR of each layer is primarily dependent upon the chemical
composition of the layer and the thickness of the layer, and these parameters can
25  be adjusted to tailor a laminate so that it is snitable for a particular end-use, as

required.

In a preferred embodiment of the invention, the MVTR of the tie layer is
from about 100 to about 2000, preferably from about 150 to about 1500,
gm.mil/m?%/24hrs according to ASTM E96-66 (Procedure BW); and the MVTR of
30  the copolyetherester-containing layer is at least about 2500, preferably at least
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adhesi on.but also, in conbination with the copol yetherester-containing

| ayer, enables the structure to exhibit differential perneabilit I n such
| ani nate st rUPOMI exhibiting differential permeability, PCRES 0 15 in
the direction away fromthe copol yetherester-containing layer and tie |ayer

and towards the substrate (referred to in Fornula (1) bel ow as MVTRCAS) is
greater than thébqvﬂ/-ﬁﬂobﬂldtm@emerf@'dm&ntm%@%mabmmﬁmﬂstrate | ayer and

towards the tie b ﬁ%ﬁ wﬁ%ﬁé @ﬁld ayer (referred to
in Formula (1) b&low asé %% ;g%% o6 |o rray € expressed as: 20
MVTRcns / MVTRSAC (F ferre epbodi nent MWTR ratio is
at |east about 1.5 a lﬂl§gesH%’$P3P¥1%{ﬁ§ g\’BB‘E&nafatVGP“&S%’E"??U"” ¥he MVTR of

each layer is pricsfitol layerd BesRHBAL abbROIB addRA bEMRER G8 kubsERERRFht lioRyg! the
| ayer and the thickness of the |ayer, and these paraneters can %5 be

adj usted to thi| GyPisallyathe sonteol layer i sichithat the MY/TR afthe laminate,stasturg cul ar
end-use, as requwtﬁﬁ!ingméoan@&mﬁf{sg%%m&'tam obﬂﬁsie&tﬁmt%aromthe WTR

of the tie |layer from about "100 to about 200 preferab about
150 to about 150MVT%ﬁf‘hﬂﬁﬂmQW@rmmaﬂmgomlw E96- 66 ( Procedure
BW; and the MVTR of 30 the copol yetherester-containing |layer is at |east
about 2500, preferabl?heqienhmﬂityls%tMﬁﬁ%&ﬂpﬁ@ﬁemeﬁﬁﬂiﬁwﬁmm 3500,

and nore prefera fro 3500 t.o abou 0000, m m 11 nP ars
according to AST eé?} g}("f*’?g' d8 fgreaseathe cqpolyetherestersean ‘E’ES]PB"’ éﬁ?é’st he
| am nate fundld i owarsinn\adjoant deitined by ﬂs/@ﬁnpoﬁnoﬁﬁﬂich eéusésamrswaﬁ astescri bed

above i s added b%tvveen t he sugﬁtr te and the tie Iqéy S5 Typically, the
control |ayer 0B RPN vtersiell rapabifitof thaopelysthesestesnt ai ni ng

the control | ayeﬁncl‘éiseﬁ with aﬁ@ncr&@émﬁﬁ@@ﬁéﬁ%&eﬁ@f tlfe'l&i&_ﬁr:hhiﬂ%&cﬁlﬂﬁgxﬁ he MWTR
of the lam nate structure without the control |ayer he perneability is

not linear with WeFSMsF-essure (relative hunidity). As the relative
hum dity is increased, the copol yetherester-containing | ayer absorbs 10
wat er in an anount dehéhmrnm?nbadimmnﬁmsixtviemionv\gdodlbomstlsnghist to swell

and become mpse R%ﬁ@@pét@ecnmgﬁfﬁ@fa%r nd Bl subsg'gt% be'vlexll ! Xen%e k ﬂn layer is

copol yet her est er
very thin. In a preferred embodiment of the invention, where the film layer is

comprised primarily of a copolyetherester and the substrate is a nonwoven
comprised primarily of polyolefin fibers, it is preferred that the laminate material
of the invention exhibit a bonding strength of at least 0.1 N/m. More preferably,

20  the bonding strength of the laminate material is a least 1 N/m, and more
preferably at least 2 N/m. According to an even more preferred embodiment of
the invention, where the film layer is comprised primarily of a copolyetherester
with a thickness of less than 50 um and the substrate is a nonwoven comprised
primarily of polyolefin fibers, the bonding strength between the film and the

25  substrate is at least 3 N/m, and more preferably at least 5 N/m, and even more

preferably at least 8 N/m, and most preferably at least 10 N/m.

The laminate structures obtainable by the process of the present invention
have a humber of uses. The laminates are of particular use as membranes which
are waterproof moisture vapor permeable membranes, patticularly membranes

30  having differential permeability. Of particular importance is their use in the

construction industry, for example as roof or wall liners. The laminates may also
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I ncreases with an increase in the weight percent of the |ong-chain ester
units in | yme In the preferred enbodi nent of | I on, good
bond st rgrii)tg'{]?qgg 15 obt ai ned between the filml ayer a?%%{!%%%st rate,
even when the filmlayer is very thin. In a preferred enbodi nent of the
I nventi on, ere he f|| e sed mar i of..a

copol yet her \(,amY "stjﬁ?fngngvétW‘gpaﬂé gworgmgtiﬂggaanﬁfqrmri ly of
pol yol efin flﬁb%fiﬁ,,foﬂ éxmplep@fcendradnambsoimt hyséneattizlaspgapems andof t he

I nventi on exhi bit bondj n stren%‘th of at least 0.1 NNm More preferably,
20 the bondi nﬂ“&‘?@lgﬁﬁ and ater Xenar pepmepble SAMERISIMAY \/ 0\ and nor e

preferably at cg,ﬁﬁ-g agumsmwloﬁgrﬁay@&reven nore preferred enmbodi ment
of the invention, where the filmlayer is conprised pri rrarlly of a

Conovel e eoter  Hihle ok T 0RIng lRrAD Pl Ra 0L L |

bet ween t he f ibenhemndplastie pahmen te.sinrlantee (2b3 azd the ecdease By (B) are peextuded

ost pr ot or abfydte pandv (o s B Sheta o, i RerineaBbie B8k T DT 070

process of t hbetpeassipioll (1Vp4aidichill roll §12). Ehenreleimerayef (3) $sqweled bff ontord nat es are
of particul ar use.as_nenbrane i ch,. are,water of | Sf UkLe. vagpor
per meabl e nenﬁwuﬁa(}‘?tisgﬁ‘f’ér prreReling ﬁﬁ@?oé% aﬁ‘i@ﬁeﬁﬁﬁgﬁf“@‘@h"t @gl

per meabi [1¢ y. rdled @atola fimherkollefpt §lwwey: IS their use in the construction

i ndustry, for exanple as roof or wall liners. The |lam nates may also 24 WO
01/ 23184 PCT/ USOOlE@é&Q]gt@?@d&@ﬂieﬁﬂ%ﬂﬁte@ﬁ'ﬁuﬂr@%&ﬁﬁﬁs &fa s‘d@éu%feRSPQf and wat er
vapor pernmeable fabric use I n exa ,_agricultural ts,

absor bent hygitielayen(6) and thesmoglastinnolymesmesin %ﬂaﬁw X Ampvy g in ﬁQER::h wat er pr oof
and wat er vapgé- x%%ﬁ@ﬁhh& ﬂﬁ{rgﬁi&h%f ram'égg%%l%ﬁftﬁe 9407 [Thefeds fitagh as nylon

or pol yester ur ni BW 10t w ngs, and referring to Figure 1, a
tie layer (2a)0rn0nmm&mmmmcﬁamimﬂlrwsﬁlﬂfﬂlwl -(2b) and the rel ease
| ayer (3) are coextruded fromthe extruder (10) onto the substrate (1).

The coat edls subst r alThe inverpioaisfstherditisoeted by ihe folidwing &amplesditefilibé rol | (12).

The rel ease | aye 3) .IS eele of 0,_a. separate raoller (not shown) for
recycling or d’%&‘ﬁ‘é‘é‘ﬁ&ﬂ‘éﬁ the gxpmm ?ﬁﬁf%f?éﬂf“ﬁsﬁ\"ﬁa oges prilyang gien 8& onto a
further roll erintefided 16 i@Wle invention as described above. Modification of detail may be

made without departing from the scope of the invention.

- EXAMPLES
20 The process of thc invention is exemplified in the following examples. A
series of laminates were prepared using a peelable release layer in an extrusion
coating process according to the invention. A series of Comparative Examples

was also prepared without the use of a peelable release layer.

In the examples, the substrate was either a polypropylene (PP) nonwoven

25 or a polyethylene (PE) nonwoven. The substrates used in the examples were

55 cm wide. The PP nonwoven substrate was Xavan® 5217-B spunbonded

polypropylene sheet with a basis weight of 85 g/m® (available from E. L. du Pont

de Nemours and Company). The PE nonwoven was Tyvek® 1460B with a basis

weight of 60 g/mi (available from E. I. du Pont de Nemours and Company). A tie
30  layer comprising ELVAX ® 3175 (a copoly'mér comprising about 72% ethylene

and about 28% vinyl acetate; available from E. I. du Pont de Nemours and
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Referring to Figure 2, the |lam nate structure consists of a substrate (5),
a tie Iayer?‘é’r‘é nd therm)pl astic polynmer resin coating ((J# 20 in
figure 2 the princi pal direction of transm ssi Té‘fsu%‘{) ure
vapor. There is little or no transm ssion of noisture vapor in the
direction of arrow 21. 15 The i ventlon Is further illustrated by the

fol | owi ng exanpl es-OPPR0YR¥as BBZ" b smsotthesxapples. Thepeelablalense laver was,
i 1lustrative purpapFE rrmmAIN@semsoavmhm&&Bﬂ@sMP limit the invention as

descri bed above. I\/bdlflcatlon of detail made w t hout departing from
the scope of the inven ess e invention is
exenplified in the fol Itrléé)m& ] ex%ﬁ @yﬁé@e d?e‘fcgrﬁfhﬁteé?“%sf‘g"spr epar ed

usi ng a peel abl e r!E(B'Ha’ﬁEMEhmANEIAMGOGﬁ@(ELGﬂPoﬂQléNeﬂﬁm@&ﬁ&@Sﬁnpﬁfy?ord' ng
to the |nvent|§n flﬁ\& Cig n%aratlve Exanpl es . was al so prepared

wi thout the us M?ﬁl drogh &§@¢3§9§F°St°¥?9nf%“&&%ﬁﬁ8@§m°?ﬁé Asubstrate
was either a poly g eéaq;hﬁﬁale, BRISOWA p@éeﬂ%th?leﬂ@&ﬁ@é/ré}ﬁﬁﬂ%oxﬁ]ﬁa

nonwoven. The substrates used exanpl es were

nonwoven subst r at €oBRi¥ethes %ﬂmﬂhﬁlmm@&(%ﬂmﬂ%smwme%eet with

a basis wei ght of Merdsfe nd
Conpany). The PE r?gf’r-;(g\/\gven ng&@%&geérgﬂpg%@%%@ﬁg{gm%%%ﬁ%
g/ 2 (available frﬁdrweghtperc@uethﬂme@@dmm@mmu@amm)fabmam 30 Iayer

conprising EL (fhlcgﬂofﬁzﬂfe?e {ép%fal Lm%@’éﬁ{ﬂ&é@ﬁg%‘ Qut £ %ﬁn‘gﬂ | ene and

about 28% vi nyl acetate;” aval and 25
W001/ 23184 PCTI US@ercem5and wmm‘#@/\)lelmetwnﬂshmmsmnmtsof‘rhhbelymxﬁrrpl es.

The peel able rele STAMYLAN, (r.). 8 ble from
DSM) . The copol ye%%(g?lér%tﬁ%g ?faz:oﬁf)ﬁ {_’f eVl Wﬁss‘ggfd “haéeg’b‘h‘“gh %xarrpl es
was ACTI VE NENBRME:eMMQDat(SD?CéxEZhdurﬁMZP@Yﬂ) dér tdlggpur s and Conpany). 5
AM 60000 is a hydrophilic copolyet herest er cont ai ning 45 wei ght percent 1,4

butyl ene terephthalate, and 55 wep W}ﬁqe oxi de/ pr opyl ene
oxi de copol yet her terephthal ate. e co ol y(al'kyl ene oxi de) glycol used to
make the copbtyet hereétcepdmbermﬁilmeﬂthbm&mmvmhmmwhmme

ether) glycol wt rlb Qe #\@h&%v&eéu%&%e c?esa%egnéa vg)ﬁs'mqg an %:rt]r%mon gammaqnl ecul ar

wei ght of about 2
apparatus like that described above with regard to Figure 1. The substrate was

corona treated at 2 kW prior to the extrusion coating. The copolyetherester resin
was fed in pellet form into a 2.5 inch (64 mm) diameter, 40 HP screw extruder

20 that was connected to a BAC three layer melt combining block. In this
comparative example, the only polymer melt fed to the melt bloc was the
copolyetherester. The copolyetherester polymer was fed to the melt bloc at a melt
temperature of 250°C. The melt was extruded as a molten film through a 705 mm
long die having a die gap of 0.7 mm. The molten film was coated on the PP

25  nonwoven substrate without the application of an adhesive. The PP nonwoven
substrate was spaced 150 mm below the opening of the die. The PP substrate and
molien film layer were immediately pressed between a chill roll and a nip roll.
The chill rolt was a 750 mm diameter, chrome plated, water cooled (T = 8°C)
roll and the nip roll was a roll with a silicone rubber surface having an 80 Shore A

30 bardness. The nip pressure was maintained at 27 kg/linear cm. The nonwoven
was fed into the nip at a line speed of 100 m/min. After the film was cooled on

the rotating chill roll, the laminate was removed from the chill roll by a transfer

26



10 The copol yetherester had a cal cul ated et hyl ene oxi de content of 33,
wei ght ercent, and contai ned 45 wei ght percent short-chain ester units.
The pol yﬁ@r a nelting point of 200C. The resin wafCHUSRESY o
dehum di fyi ng dryer (either 8 hours at 80C or 2 hours at 210C) prior to
use. COVPARATI VE EXAMPLE 1 15 A copol yetherester filmof the AM 60000

pol ymer was agil ﬁnm‘bhcb@aﬂ%mnatequdﬁeaﬂkeﬂwmkbv&sumw&t@mcr| bed

above USI NG Ak UMl AMRAY | AW burnRRRBLAR Sle! e bR silfigh | Ded above

with regard to |gur e was corona 2 kWprior to
t he extrusi orbemnﬂlagﬁubmmphﬂﬁlatlawmaeghwﬂen was fed in pellet form
into a 2.5 inch (64 mm dianeter, 40 HP screw extruder 20 that was

connected to a BAC three | ayaroMPARATIVEBIEXAIPbEQCKk. I n this conparative
exanple, the only polyper nelt _fed to the nelt bloc was the

copol yet hérest er. obysthsrestet fil efthe AM 8GR0l g was extrysioniegated| ¢ bl oc at

a nelt teWprn?JﬁE?PQlfonawsuﬂ%ﬁte%&&b@@ﬂ:&é%d&%ﬁ%@prﬂwé@fn fil mthrough
a 705 mm Iona die having a die gap of 0.7 mm nol ten filmwas coated

on the PP 25 § Exampler! e@@tmmah@apow@rmp\sfqeémtwnsmremda@hesu ve. The
PP nonwoven aquaﬁmta%ﬁt@a?ﬁ%ggg&ﬁ&mmm% {q‘sﬁmﬁmg@am gid'e die. The

PP substrate and nolt rwere i ressed between a
chill roll anhbalom;herbohdstren@hé:emreetthersnbdtramdmeﬁﬂﬂlmwmneter, chrone
pl ated, gt er e%ﬂék)ﬁd (T.I,, 8C) roll and the nip roll was a roll with a
si i cone Tubb® urface having an 80 Shore A 30 hardness. The nip pressure
was mai ntained at 27 kg/linear cm _The nonwven was fed into the nip at a
| ine speed of 100 mimn. After t he FPXMMP{EL cooled on the rotating chill

roll, the lam natew%%oy @éﬁinssméhmséno@pdiﬁhérvmcﬁuﬁsm%sﬁa 26 WO
01/ 23184 PCT/ USOQ 26 roll fromwhjch the laninate was fed to a take-up

roll. A subst?rﬁ?g‘e\ﬂpt‘}?%{“?&sﬁ?s“taﬁd@ﬁmbﬂhbqvamr%md‘éﬂﬁpw As sunmari zed

in Table Lt bgmponsheShaBRRvith SeBAShE S1dbal ke AAR dohfif 11 m | aver v
negligi bl e. ARATI VE E I\/IbLE 5 A copol yet her est er f the AM

6000( r ) g8l ynmlquéer@ma\sl@%MYéM 88108 if\mﬁtﬂ'ﬂm PﬁMimmeé fromta at e
descri bed aboﬁi?nﬂ:ﬁ ﬁl#rg 5&%&“1%0@@&%%%%@9@%%&%&&@&%'& 1 except

t hat the pol yner at’e “was I ncr éase
BAC three layer melt combining block. The LDPE polymer was fed to the melt

bloc at a melt temperature of 250°C. A bi-component molten film with the
copolyetherester'as the A layer and the LDPE as the B léyer was extruded

20  through the die. The molten film was brought into contact with the corona treated
PP substrate as described in Comparative Example 1, with the copolyetherester
side of the film facing the PP substrate. The laminate removed from the chill roll
had a 25 pm thick copolyetherester film layer and a 2 pm thick LDPE film layer.
The LDPE film layer was peeled off of the éopolyetherester layer leaving a PP

25 = substrate/ copolyetherester film laminate. As summarized in Table 1, the bond
strength between the substrate and the film layer was 0.19 N/m.

EXAMPLE 2
A copolyetherester film of the AM 6000® polymer was extrusion coated
onto the PP nonwoven substrate described abmfe according to the process of
30  Example 1, except that the mélt féed rate for the LDPE polymer was increased so
as to obtain a 20 um thick LDPE film layer. As summarized in Table 1, with this
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as, to obhtain a 40 mthick copol yetherester filmlayer. As summarized in
Table 1, below, the bond strength between the substrate and the filmlayer
was 10 negl P MBISSEXAVMPLE 1 A copol yetherester film of tREV/ESI0BEHRI®(r)

pol ymer was extrusion coated onto the PP nonwoven substrate described
above according to the process of Conparative Exanple 1, with the

f ol | owi ng addi t i dwage, thedpnd strenpthhetisens the pubEBatp ahd/be Fim fayer wasdngr&FaYLAN (D
8108 LDPE from OgNh M@s, extruded froma 3.5 inch (90 nm dianmeter, 150 HP
screw extruder that Was al so connected to the BAC three |ayer nelt

conbi ni ng bl ock. The LDPE pol yne f t Dbloc at a nelt
tenperature of 250C. A bi -conporé(ﬁmmergﬂégw{q the copol yet herester
as the A layer and thgcddeRfetirfesichfintof the AM 6UB0®Pslyimés Kds Srubibh esuda t he die.

The molten filmwas brought into contact with the corona treated PP
substrate as >des@itp BsdFinenveysssubstaipdescrhed abave accopding te the PespRsiofet her est er

side of the fil nchacirileFRambIe 1SWHE Mebifowid tORAREDE AFBVWELR thyepm t he
chill roll had a 25 pmthick copol yetherester filmlayer and a2 pmthick

LDPE fil m | ayer . {ELMAX BIHZS{ E.Indu Roptde NersoyreariddConyfafy)wias extnided from a
copol yet herester y i P r I r film
o nat e, As: surfaBED ot AR ielhe A0 Hi-eoRid Bt o G2P AL SBIAS) Bl
substrate and t hBACithme laggreneltvaaabihid®blbtkn Thie EAVPhdyrRerAvas dglob yietrhelt est er

filmof the AM 6000(r ol yner wa usj.on coated .onko the. PP nonwoven
substrate de@cri 8&5*‘5%85&‘%*8%% %&2{)@9’ t“i '?W@%H’B}te’é@% e 1, except
that the melt fegspolydiherektor asttheA ldyBFand e/ BFE ¥ABe CeLwasstutided as to obtain
a 20 pmthick LDPE film]ayer. As sunmarjzed in Table 1, with this 27 WO

01123184 PCT/ USCHFoNgh il dic: hegeetien filin panbrought ity eamtasewifh the cotopa ueatled: r at e
and the filmlaypp s\Wafatk RCd3@HRE in CompaPative Bhiriple EMBARAEN MEideUiiiLE 3 A

copol yet herester filmof the AM 60008 pol yner was extrusion coated 5 onto

the PP nonwoven Sim&cingthe RRsubstratre Thabrsviaateseoved figm the obilrofhatass of
Conpar ative fxanpk fmhickbdpdlyethErebial AIMVLRT 2O [inQRak EVASHR: tuelyFVA i e

| ayer
between the copolyetherester layer and the PP substrate. As summarized in Table

1, the bond strength between the substrate and the film layer was 2.3 N/m.

EXAMPLE 3
A copolyetherester film of the AM 6000® polymer was extrusion coated
20  onto the PP nonwoven substrate described above according to the process of
Comparative Example 3, with the following additional steps. A low density
polyethylene was (STAMYLAN ® 8108 LDPE from DSM) was extruded from a

3.5 inch (8.9 cm) diameter, 150 HP screw extruder that was also connected to the
BAC three layer melt combining block. The LDPE polymer was fed to the melt

25  bloc at a melt temperature of 250°C. A three-component molten film, with the
copolyetherester layer A sandwiched between the LDPE layer B on one side and
the EVA layer C on the opposite side, was extruded through the die. The molten
film was brought into contact with the corona treated PP substrate as described in
Comparative Example 1, with the EVA side of the film facing the PP substrate.

30  The laminate removed from the chill roll had a 3 pm thick film EVA layer
adhered between the PP substrate and a 25 pum thick copolyetherester film layer.
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"(ELVAX 0 3175; E. |I. du Pont de Nenmours and Conpany)was extruded from a
2.5 inch di aneter, 40 HP screw extruder that wa nect ed to
the BAC %ﬁ ayer nelt conbining bl ock. The EVA pol y?t%?’bs\@ggggd to

melt 10 bloc at a nelt tenperature of 240C. A bi-conponent nolten f|ImW|th

t he copol yet herest he A | aye nd the LDPE as, the C |ayer was
extruded thrdbg Ih‘m(‘ﬁl? htEglﬁe]a)‘ﬁSXT &WWHP% ?ﬂ‘Fo contact with

the corona tr%{aﬁyemgé’st&qwrmﬁmd%wbm;ieae&?eﬁmﬂetIve Exanpl e 1,
with the EVA side of the Tfilmfacing théeé PP substrate. The | am nate

removed from toepolyetheresterdayer leavinga PB %@%Eymfdm/%@ﬁ?%t’%rf@@t er film
|ayer and a3 i iaG ouffAribdd TS 1| B Bnd G HRAWEERE QRRLNELAET oSt o1

| ayer and the substrate sumarized in T 1, the bond strength
bet ween t h& subeﬁh'lalaa!eramt%wnh Imlayer was 2.3 NNm EXAMPLE 3 A

copol yetherester filmof the AM 600047 polynmer was extrusion coated 20
onto the PP nonwoven substrate descrE}meBBave according to the process of

Colrrpa{ﬁt:ve Exarrpl(eérmw h th @Jtﬁbﬁ&%(ﬁg& naI ste SP&}@@%}O densité .
pol yet hyl ene was , roma .
itECh E 8AC9t<r:]m) &%@mt%%%éﬁdn?mmwimestﬁmamw&&angwmfcg esl t?h
e ree layer_nne (of0) I Nl n ocC was e 0 e
melt 25 bl oc aRm%le?cxa{l’ele?eF%&ea‘r%a °@5‘6@elmt?¥ﬂf H%ﬁ@ﬂ?”mﬁlten film
with the 1@0pqh&e$sla@5&§sttet,b{aﬁtyﬁo,ﬁnmﬁﬁﬁ%b@t%&m&wﬁ | ayer B on

one side and the EVA layer C on the opposite side, was extruded through
the die. The n‘fﬁbﬂﬂehwlﬁnmhm&ﬂh&@ﬂﬁﬁmﬁ%b%msww!Iﬁeh%ﬁhbna treated

PP substrate g}qg; si de of
the filmfaci ngy%he E"@qﬂ%?&pa %@r)g?%ﬁbFme na leﬂ}Peeﬁ‘rrvnt){\‘/‘e ?‘%glr?@he chill
roll had a 3 .substrdd. CRheftedr swdigth df dyepolauiérdilmdmpasured @ccordieg PRASIMst r at e and

a 25 pin thick 0 r filmlayer. 28 WO 01/23184 PCTI USOQ 26510
A 2 mthick L&E&@f%%g%gggﬁﬁm‘/ﬁs adhered to the opposite.side of the

copol yet her est er fil mI s peel ed of f. of .the

copol yet hdPester | %@Wig\ﬁ g&é@?‘ﬁé}ﬂ“ﬁ%ﬁ@%&f?ﬁ%er ester
film lam nat elayac&erﬁweﬂﬁmm&smed Isaibuewé. Usaﬁgethbeuaddﬁd feSt'NE GSheupeen t he
substrate and 5 the filmlayer was

N m
cup” method at a temperature of 32°C) the MVTR wherein the substrate was
facing humidity was measured at 1076 gm/m?/24hrs, and the MVTR wherein the
copo]yetherester—conthining layer was facing humidity was measured at 2328

20 gm/m’/24hrs. The MVTR ratio is therefore 2.16.

COMPARATIVE EXAMPLE 4
A copolyetherester film of the AM 6000® polymer was extrusion coated
onto the nonwoven substrate according to the process of Comparative Example 1,
except that a corona treated polyethylene nonwoven substrate (Tyvek® 1460B;
25  fromE. I du Pont de Nemours and Company) was used in place of the PP
nonwoven substrate. As summarized in Table 1, the bond strength between the

substrate and the film layer was negligable.

EXAMPLE 5
A copolyetherester film of the AM 6000® polymer was extrusion coated
30  onto the nonwoven substrate according to the process of Example 1, except that a

corona treated polyethylene nonwoven substrate (Tyvek® 1460B; from E. 1. du
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EXAMPLE 4 A copol yetherester filmof the AM 6000(r) polynmer was extrusion
coated ontg the corona treated PP nonwoven substrate descrl bed above
accordi ng tavqwlsbrocess of Exanple 3, except that the %“fate for
t he LDPE polynmer was 10 increased so as to obtain a 20 pmthICk LDPE film
| ayer. As sunmarized in Table 1, with this change t he bond strength

bet ween t he subsFPaitds Nemauisigad Eppqny) wpeysedinsplagsof thefPRmopwavensubsiater i | m

failed before thaskihXhdRlMTaA £hd banliskdRh sekRsh iRlsabstrhitnl 8RR F engt h
of the polymer film neasured according to ASTM D1004, exceeds 100 NNm 15

The MVTR ratio ofayemreas2imat e of Exanple 4, with the peel able rel ease

| ayer renoved, was neasured as follows. Using the standard test NF G52 ("up
cup" nethod at a tenperature of 32C), EXSMBIER wherein the substrate was
facing humdijy was asured at 1 and the MWIR ein the
copol yet her est er - cont ﬂﬁ“ﬂ’ﬁ’g? By B%mé&ﬁ@rﬁ%ﬁw‘?%?%%ﬁ?% at 2328
20 gm n2/ 24hrs. bh® ﬂMﬁBHwb\’anlsﬁbsnStetab&fr&f: £ toth@prbbess of CAARAE FradpiOWPLE 4 A
copol yetherester filmof the AM 6000(r polgmar was extrusion coated onto

t he nonwoven sub&¥§etier the llogingphanges. weatedprolyetiyisne BOMXAYSEx anpl e 1,

except that a coa&u&w&m&&@:m%&&mr&maw&ﬂo&mt@ﬂ@n was
(Tyvek(r) 1460B; 25 fromE ._du Pont de Nempurs. and )i was used in

pl ace of the PP “?RQW@‘P@W pogeverysibsitatardp pddition, ﬂ"eTl&ﬁ‘F’@sst ﬂ{ehe bond

strength betygeng kyg)? 5;{:@, 2@155 | Jf EXAMPLE
5 A copol yetirlltgr este @P@ﬁ taﬁe%fiélfﬂll1 gg%%)% bﬂcﬁ}‘iﬁﬁla ggg?a(raum on coat ed 30
ont o t he nonwov e thiskufiigt lnyer of Exampleid. ngssummdmecpm&'abbsl with Bhischahge, the except
that a corona t NWOW, str (r)1460B; from
£ au"20 w0 o PFBERERFbhE RBaaC MR aR R B RS L ) s
used i n place of THNVEK® substratodelaminatbd befateehe fildsdetmimaed franl thersubsarbdee 1, t he

bond strength between the substrate and the film layer was 2.2 Nm
EXAMPLE 6

15 The bonding strength was measured for each of the laminates described in
the examples above according to standard test ISO 2411. The results are shown in
Table 1.
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4, exce
nonwoven
Conmpany) was

ont o the
B{JS

| ayer

ven substrate according to the process of
ne fol | owi ng changes.
substrate (Tyvek(r) 1460B;

A corona treated
fromE. 1.

used in place of the PP nonwoven substrate.
t hi ckness of the 10 ELVAX(r) tie layer was extruded as a 4 mthick film

i nstead of the 3 pm

5 A copol yetherester filmof the AM 60000 pol yner was extrusion coated

I n add

ﬁ@@ﬁh&‘l ve Exanpl e;

du Pont de Nenours and

ition, the

thick filmlayer of Exanple 4. As sunmmarized in

Table 1, with this change the bond'EﬂMehgth betmeen the substrate and the
filmlayer such—ttrat MVEKS 1y d W pre the
filmdelamnated fromthe = Brafe lﬂi{:ﬁg N’Egpdl ngL,g,’te eNPEPen nmeasur ed
for each of the | am nates$ descrl I N ﬂ I@g@re rgding to
standard test{d Alivdel. fNE ppES S are mmaodon 0 01/ 23184
PCT/ USO0/ 2651 Cexahpiel e | Pubstrate Tie Layerashahyrmer Rel ease Bond| ng
(thi ckness) ReGdnpatasiveer Pt r @Rrgt hl t h+i ckngsamMstoockness N ny Coapear at i ve PP -
AMG0O00 - < O.Oxampiednplell (25 tun) Conpar&twmd BP - AMBODO - < D. 02
Exanpl e 2 (40| ¥eerladpl e | PPP- AMG00O LDIPEAMGAY |(25DPEn) |2 0dR) Exanple 2
PP - AVBO0O LPRPE-10.4 (25 tun) {20 gin) MWQ%MMD LVAX-AMBO0O - 2.3
Exanple 3 (3 [WP™P92 pny | Ex3fpl e 3 PP EL A%ﬁ%l% 3l 6 104 ol oe 5
: LANC AN OO LD o ) LD Le
Exaerl e 4 PP o\ﬁﬁ]\_ﬂrﬁlvveUUUJ Cigp & El:’VXX\" 23
Example 3 (3 um) {25 pm)
Example 3 PP ELVAX AM6000 LDPE 36
(3 pm) (25 pm) (2 pm)
| Example 4 PP ELVAX AMG6000 | LDPE a
(3 pm) (25 pm) (20 pm)
Comparative PE - AM6000 - <0.02
Example 4 (25 pm)
Example 5 PE - AMG6000 LDPE 22
(25 pm) (20 pm)
Example 6 PE ELVAX AMG6000 LDPE b
(4 pm) (25 pmi) (20 pm)
a: polymer coating destroyed (bonding strength > polymer coating strength)
b: substrate destroyed (bonding strength > substrate strength)
5

The test data presented in Table 1 show that the process of the invention is

capable of providing a laminate having good adhesion between the polymer

coating and the substrate even when the polymer coating has very low thickness.
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Copparative PE - AMB0O00 - < 0.02 Exanmple 4 (25 pn) Exanple 5 PE - AM5000
LDPE 2.2 (§§ tun{’ﬁezo jim Exanple 6 PE ELVAX AM600O LDPE t}ﬁ#’ m (25
(20 pin) | coating destroyed (bonding strength 'ﬁﬁg‘f coating
strength) b: substrate destroyed (bonding strength > substrate strength) 5
The test data presented in Table | show that the process of the invention
I's capabl e of e havi ng good adhesi on between the

pol ymer coating and the substrate even when the pol yner coating has very

| ow t hi ckness. 31 WD 01123184 PCT/ US00126510 CLAIMS - (International) | .
A process for thé pre‘bamm@rthﬁmapﬁamnéammmmﬂn!ggaswtst@mxw havi ng
on a surface thereo ti‘ast rrer resin. coa and further
conprising 5 a Fr&r}g% Eog %ﬁ?sg’c‘t"a EHIRIEEE0f sai d
thernopl asti & poh ymblerrem wyefrmtoemtaétamuth@s@ﬁb@éﬂsﬁtﬂaenﬁ@plﬁhup polgmss
conprising the S{ﬁﬂBS of form ng, or ﬂgw ding a subs rate I yer and

provi di ng on a sifFRAwRCE famdbs substiats, s3i¢ pTosess ComPTi) SEIFMEL | ng and a
peel abl e rel easep&amag,asﬁtmﬁqéﬁtmﬁﬁﬂomn Bﬁ&sﬁrﬁ%eﬂkﬁ@fm&lnfb‘ﬂakﬁc pol yner

resin has a viscosity | ess than about % Pa.s nmeasured 10 according to
t he standard ISG@MWSIQWaA“@wlah’@é@PﬁF Ingyery ehapacteripadin et g i s a
CoeXtr usi On prOCfigindifichdlymei3bdh hldSVIRELSS6sk fhal BhotBi00 TS kapE] 1 N0 and
sai d peel abl e rel easé Iayer are coextrude onto the substrate 15 3. A
process accdildi ngpeerdingite thesndard I$91H44%i d t her nopl astic pol ymer resin has
a viscosity of |less than about 3000 Pas neasured according to the standard
| SO11443 at a tenperature 20 to 35C bel ow the extrusion tenperature. 20 4.
A process accord?ng t&prasssafcording toxlaimtl ovigehib @ caxtrusien procesewhagihast i ¢

pol ymer resin hag;@mtintpRStd Yorther Rl LeaR0Y inadBia bLaiitiOtleadi 102, ER- 5 MeaSUred

coextruded onto the substrate.

15
3. A process according to claim 2 wherein said thermoplastic polymer resin
has a viscosity of less than about 3000 Pa.s measured according to the standard
1SO11443 at a temperature 20 to 35°C below the extrusion temperature.

20 4. A process according to any of claims 1 to 3 wherein said thermoplastic

polymer resin has a viscosity of from about 40 to about 1000 Pa.s measured
according to the standard ISO11443.

5. A process according to any preceding claim wherein the process
25  comprises the further step of removing said release layer and optionally recycling
said peelable release layer.

6. A process according to any of claims 1 to 5 wherein said thermoplastic
polymer resin coating has a thickness less than about 50 pum.
30
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according to the standard |1S0OL1443. 5. A process according to any preceding

claimwherein the process 25 conprises the further ste I ng said
rel ease WQMA3WAJ optionally recycling said peel able E’g&&’g@?@éyer. 6. A

process according to any of clainms 1 to 5 wherein said thernoplastic
pol ymer resin coating has a thickness |ess than ahout 50 30 This Sheet
Has Been Repl &ced A Prpeess pacprding topny ef glaimsqlito 63@%%?%?%EWU800/26510

7. A process ﬁ9ﬁ@15§£@1§b1&19ss?&¥ﬂﬁﬁ tifel tRickfesslof s@idGheiRpREUL polynitr aRI abl e

rel ease layer has a thickness less than the thickness of said

t her nopl ast i ccqathgner resin coating. 5 8. A process according to claim?7
wherein TR TCCL is fromabout 0.05 to about 0.8 where Tom is the

t hi ckness of the release layer and TCL is the thickness of the

t her nopl asst i c8pol yAeprogessicnondingtté plgim D wherein BroHics iscfeare sbAuh 808 &9 any

precedi ng cl ai,m wherei al: I iRichass

pol yet hyl ene BQO“B@‘?VS'F%S}‘I"é%ggﬁ@ggﬁggﬁgégg%ggg%%dgia%gqsttggany é;)srgecedi ng

cl ai m wher ei nofthé thermhaplastic pelymersesin corfiing. Wi t h sai d t her nopl asti ¢ pol yner
resin. 15 11. A process according to claim 10 wherein the thickness of said
tie layer is less than the thickness of the thernoplastic polynmer resin

| ayer. 12. A procegsprocesicdbriingto amypreqdingetiimovheiein saidprelablerelease d
substrate,_ conprises . poygll ffi n. 20 13. A process according to any

pr ecedi ngl®| al¥ELFemPLse POLYE yeﬂg%%oﬁ}'pégqyﬁegle- | ayer conprises one or nore
copol yet herester el astoners. 14. A process according to claim 13 wherein
sai d copol yetherester el asto

rs 25 haye mul tiplicity of recurring
| ong- chai n” estl@r uffiPFEessAFCUAYS e W&W@gg‘"ﬁﬁ‘ n 30 lﬁ%e&l%ead-to-tai I
through ester chidiaadBsith Sid femplstdpulym@stsi. units being 00

15 11. A process according to claim 10 wherein the thickness of said tie layer is

less than the thickness of the thermoplastic polymer resin layer.

12. A process according to any preceding claim wherein said substrate

comprises a polyolefin.

20
13. A process according to any preceding claim wherein said thermoplastic

layer comprises one or more copolyetherester elastomers.

14. A process according to claim 13 wherein said copolyetherester elastomers
25  have a multiplicity of recurring long-chaih ester units and short-chain ester units
joined head-to-tail through ester linkages, said long-chain ester units being
00
—0G ()—-!!R!)l —
represented by the formula:
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li, it -Q30 CRC represented by the formula: (1) 30 This Sheet Has Been
Replaced | 11" 1" LELEEL ~~~E0 L0 L0 betrr 10 1 €L M((S

FLii il 11 ™WoPw318d3 || WO 01123184 PCT/ USOQ 26510 and 3€THS®AREHE - chai n
ester units being represented by the formula: , 11 -0(c)0 CRC (10
wherein 5 Gis a divalent radical remaining after the renoval of term nal

hydr oxyl groups ard saith shogpohaif edtérynhizsieeinpaepiejepied b khelfarmubyg an aver age

nol ecul ar wei ght of about 400-3500, wherein the anount of ethyl ene oxide
groups incorporated in said one or nore copol yetheresters by the

pol y(al kyl ene oxi de)glycol is fromabout 25 to gagout 68 wei ght percent

based upon the total weight of the copoLngQng % L%g); 10 Ris a divalent
radi cal remaining after renoval of carboxyl gro roma di carboxylic acid
havi ng a nol ecul ar wei ght | ess than about 300; Dis a dival ent radical
remaining after renoval of hydroxyl groups figggma diol having a nol ecul ar
wei ght | ess than about 250; wherein said col polyetherester(s) contain from
about 25 to abouP86™wei ght 15 percent short-chain ester units. 15. A

process accorgli n_q;i&gdﬁ)aﬁhméaga)%mdmihg%ﬁf&ransmoﬁ%ﬁﬁmwofﬂ?xmes a
polyolefm the tie layer conprises a copolynmer of ethylene and vinyl

acetate, and t h&ompdoixplkylend exidsigiyoebhavingAnaveragainole@uar seighbef ahpute

| yet h t ' iedodd i |
Kfﬁ ECZ\ g he R/kersmg Q\%‘/’%se"r‘%?"ﬁé‘@‘“ e RERAESTOR TN b0 Grohyt ifdoftdPin¥ERoRE N

or more copolyetheresters by the poly(alkylene oxide)glycol is from about 25 to

about 68 weight percent based upon the total weight of the copolyetherester(s);
10 Ris a divalent radical remaining after removal of carboxyl groups from a

dicarboxylic acid having a molecular weight less than about 300;

D is a divalent radical remaining after removal of hydroxyl groups from a diol

having a molecular weight less than about 250;

wherein said colpolyetherester(s) contain from about 25 to about 80 weight

15  percent short-chain ester units.

15. A process according to claim 10 or 11 wherein the substrate comprises a
polyolefin, the tie layer comprises a copolymer of ethylene and vinyl acetate, and
the thermoplastic polymer resin comprises one or more copolyetheresters(s).
20
16. A process according to claim 15 wherein MVTRcas > MVTRsac wherein
MVTRcas 1s the moisture vapor transmission rate (MVTR) in the direction away
from the copolyetherester-containing layer and tie layer and towards the substrate
and MVTRgac is the MVTR in the direction away from the substrate layer and
25 towards the tie layer and copolyetherester-containing layer.

17. A process according to claim 16 wherein the MVTR ratio is at least about
1.5 wherein the MVTR ratio is at least about 1.5 wherein the MVTR ratio is
defined as MVTRcas / MVTRsac.

30
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MVTRCAS i s the noisture vapor transm ssion rate (MTR) in the directiaon

away fro% pol yet herester-containing |layer and ti d towards
t he subst rai“gfi3 g‘ﬁd MVTRSAC is the MWTR in the directi onsa'\%% P’P%% he

substrate layer and 25 towards the tie layer and

copol yet herester-cqntai ni ng_l.ayer pr ordin to cIa|m16
wherein the %tﬁr%cefssacg?rd}“éi%f]a’gb%tm °i?'gw§ff8\”e§‘ﬁ VA ratio is at
| east about 1n§nsﬂﬁgi<ﬁnatet(lwmﬂmueaiell et&ﬁdi@ﬁbdnem(Bﬁabwm\sSI MVTRSAC 30
------------------- Thired et i [1~ il 34 CL s W
01/ 23184 PCT/ @@d&'ﬁ%@f saﬁ‘é"‘?% %%!‘sé Qt,éécd’ Ffé"?% {aim 15, 16 or 17
wherei n, the noisture vapor transm ssion rate (MTR) of the tie layer is

from about 100 to about 2000 _gm m |/ nR/24hrs according tqQ ASTM E96- 66
( Procedur & BW9- 5 é@m%swe@wtamf&i%si%twwmhamﬂ%vmrls wher ei n

the noisture yaRGMissidd ARVVERYT tHetop ol?%@teﬁonfaﬂﬂ‘ng la%er is at least

copol yet her est er - cont ai ni ng, | ayer is at | east about %rvn m |/ n2/ 24hrs
according to ABTVREEemenilm/2dmsencerdingto ASTM FRe:66 (Ryecedure®W)| ai ms 6 or 20
wherein the bonding strength between the 10 substrate |ayer and the

t hernopl astic polynmer resin, neasured according to 1SO 2411, is at least 1
Nm 21. The @ﬂoce@heplfoceﬁs&fdamsméﬂe{hnmpﬁhymmmtbeWgthhas a

t hi ckness e t gg@lelg e substrate
| ayer and ?heiﬁll%Jgfg T’Gprre&#&t}lgg}eﬁm tlﬂﬁ E&ms i rfelas a%ﬁ;d“ﬁ?gﬁ%se of a
| am nat e obt almmllsatbgasthﬁlmr ocess of any of claims | to 19 as a
wat er pr oof noi sture vapor perneabl e nmenbrane. 20 This Sheet Has Been
Repl aced 7~"iiiigiilllilliiij ~11C 35
2)1.  The process of claim 15 wherein polymer resin coating has a thickness
less than about 35 um the bonding strength between the substrate layer and the

15  polymer resin coating is at least 3 N/m.

22.  Use of a laminate obtainable by the process of any of claims 1to 19 as a

waterproof moisture vapor permeable membrane.
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