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(57) Abstract: A process for the preparation of a laminate, particularly a waterproof moisture vapor permeable laminate, compnsmg
-~ 2substrate having on a surface th~reof a thermoplastic polymer resin coating and further comprising a peelable release layer in contact
with the surface of said thermoplastic polymer resin remote from the substrate, and optionaily further comprising a tie layer between
the substrate and the thermoplastic polymer resin, said process comprising the steps of forming or providing 2 substrate Jayer and
providing on a surface thereof a thermoplastic polymer resin coating and z peelable release layer.and optionally providing a tie
3 layer between the substrate and the thermoplastic polymer resin coating, characterized in that the thermoplastic polymer resin has a
viscosity less than about 3000 Pa.s measured according to the standard ISO11443.
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| SOL14@ 01k818d2r ch 2004 WO 01/ 23194 EXTRUSI ON COATI NG Pm

PCT/ US00/ 26510 Thi s application clainms benefit of priority rom‘?‘?ovi si onal
Application No. 601156, 167, filed Septenmber 27, 1999. 5 Background of the
Invention Field of the Invention This invention relates to a process,
particularly an extrusion coating process, for the production of a

| am nate conprising a substrate and a polyner coating, particularly a thin

pol ymer coating. In parti EKTRUSION COSTINGPRO 10 relates to a
process for the production of |am nate products use I n nmedi cal,

apparel, hygi ene ultur d c ructi I.lcat ns, as for
exanmple, in a gaTrh %J 1C4toR CQBIEF%GBFB%"S‘IPWF%ﬁ%ﬁBWéPM BRIGEHPR on of t he
Rel at ed ArtN&60&56&67%&%3@&&%&%'1@99m3|t coating of a polyner resin,
such as a 15 pol yuret hane, polyam de or polyester resin, onto non-woven or
other sybstrates are well kn(ﬁ/vn The HCess generally i nvolves the st eps
of heating the polymer to a t—%%&é—ﬁi%‘?@—%s mel ti ng point, extruding
it through a flat die onto a substrate which passes through the curtain of
nol t en pol ykigld oftisiInvention the coated substrate to pressure to effect
adhesi on, and then cooling. The extrusion 20 rrelt coati ng nmethod is widely
used since it al |'I(P1Y§m9§1ﬁmrfbra?ést85%&§d 95}tﬁﬁlaﬁ bt Qogtingucture in a

one- st ep procedure In sonme cases, the polyner eS|n ayer 1s capable of
forming a bBFFesy farrthe peductiomefa hmrmgcompmxmgqmbsammdmfpcﬂﬁdeﬁ i onal -

other casoscORHEERaRElARA PSR, Ratmiciay Beyanonduter |

addi ti deal edhestoepcesifor pi‘MiJchSﬂ of Rnfiifle poRRES Ak&Ful intht&ENat i vely, a
“tie layer" is co-extruded with the polyner coating as a conpat abi li zer in

order to ad REparel Rysipes. peaeulbseliand gongruction apmlisaticnseas fiexampleninian,
however, ?ﬂt:ﬁﬁ ot Qrf%togﬂﬁﬁ%ﬂ g{_el t coating processes. In particular,
po SuUbst

with certal esIn an rate conbi nati ons

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 generaily 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 t}}en cooling. The extrusion
- 20 melt coating method is widely used since it allows eéqnomic-al production of a

laminated structure in a one-step procedure:

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

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

compatabilizer in order to adhere the ;iolymer coating to the substrate.

There remain, however, disadvantages to extrusion melt coating n

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



| 18 March 2004 WO 01/ 23184 PCT/ US00/ 2651 0 even the use b Maddi200énal
adhesive or priner ofr atie |layer may not be sufficient to ensure the
formati on of a strong bond between the polyner resin and substrate such
that tWO 91248 ate product has a high resistance to del ariQrAIS00m6sIThi s i s
especially the case when it is desired to produce a |am nate having a thin
polymer 5 resin layer. It is considered that one reason for the poor

adhesi on of cear thaiuse of adIERAl AdHeSivR Ok YHEer bR & Itid 18 i bakRrcfRpi nat i ons,
especially when thin filnms are required, is that” the polyner resin coating

may cool todP Fayrashy fermation e6astieng hpndbetiween thenalymer resinaintl substuate
suf ficient g{]%&%c 'lzfmikiﬁ’lf'p%cﬁfc?ﬁﬁs %i%gaé{f%#‘% @%{a@ﬁﬁ?@n.t e substrate and

create strong esl on. I'S consi de ®%adhesi on

bet ween an icsproiafigtthdxtase phiey feis desitsdto ppehics @ lamehasd IRAAN@R4 thin polmerf Or a
pol yestgr coati-ra% and a pol yethyl ene substrate, consists predom nantly of
nmechani ¢al BBHYE-with little or no chenical bonding. There nust generally
be sufficiently high penetration of the polyner resin coating into the
structure of theltisSossuidstd tacotoreasmifon the e ddhesisch off derafidi ti on,

conventi onal. extrﬁﬁ"on nel t- r.ocqi?qes may not be suitable for __the

product i on SICORPZHBIEROIXIAGT k1R &R trgte; Goampipaiansesspeeally wen fin not ed
above, the fipak Wrdreqies, 1 t6RahE POIyHRY ! ct with
the substrate and ?hll S may cauge therﬁg‘%&%@%ﬁ%&ﬁ%ﬁgglfgﬁﬁ before
form ng a | &etactoritipthesybsiratt wrallomhfor knfixsent Aniefor itao intemadwithtlirge of

ext rusi oatd n rogcesses (s that there is a.tendgency for the .
f or mat ilﬁ (r)n1g L%?c%hogﬁfé%gﬁbﬁﬁaﬁén 515¢ 'OBgIagb%’??n'IIf ‘Sicgnﬁlhﬁﬁglt%"fttywﬁal%r event
pi nhol es anthexddhesior barween ki N&:@Hﬁ)aﬁﬁﬁtﬂdpgnhaﬂéﬁn’ cobfthg hitPhbRrRel Qg ENSUr €

0

that the laginate structure is waterprootf. Pinholing arises smc%' t he
substrat e 23°TFeRRiVeRtenFotingansk speyethylena substate, gonsisispredominaatly obur i ng

extrusion ¢ ' ; 4ant ' he nolien_thernopl,astic resin
ontere the dichoaHonsil SARONAR G, R BRI pornd IhE mlst RERBuRRE © 1.0
t her nopl ast isefficesitly High peneaytidresiive polintdr#pdin doftshgunththa kir@dtareast the br ous

proj ect i50ns n the surface of the substrate.
_ 1 substrate to ensure a good bond.

In addition, conventional extrusion melt processes may not be suitable for
the production of products which require a thin polymer coating. As noted above,
the polymer resin coating may cool 0o rapidly 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 substrate

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 thermopiastic 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,

!
1

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



Pinholing is a particular problemin the production of th$ Mapdi3d®dr resin
coatings, 30 and to avoid pinholing in such coatings-dt is generally
required to obtain a | ow penetration of the polyner resin into the

substr WROIIRHIB4 s therefore a problemto 2 18 March 2004 MEX0$00284184

PCT/ US00/ 26510 obtain a pinhole-free thin polynmer coating which is strongly
adhered to the substrate. One way of mnimzing the problens of poor
adhesi on andotiinhQintitde-fiee tin poR&icf 3641 ithiCHRASE fihelddgoil YNer resin

| ayer. It is considered that a thicker resin layer has the effect of

mai nt ai ni ng ¥ émit%rrperature at the interface of the polynmer resin and the
substrate, which would allow a stronger bond to be forned. |In addition, a

thicker resin | ay@ne waybfniginiging s i566R s pobLadlesioh Rhil PhBYng is to
irregularities |nthgfemsubstrate and therefore be | ess susceptible to

pi nhol i ng. HEH&Hs eimessphige palymenreskmlayer. Hris eonsidssed thet a thicken | ayer i s

10 econogi caekiy 144 i-ate for the
end-use of tehle %%g%?E%%gﬁmﬂﬁggéﬁmg&?@%@%genéﬁﬁ %Eﬂgéﬂéa:c i"')rf fgbq e that the
| ani nat e pr geRlpmer resinpnd slee subbtrite, yiikly would dllow b syexger bond ®dedfoged.i n -t he

case of noistur.e. vapor.. . perneapl e | am nates the additional thickness
reduces thesll[}?tﬁdgltt’l?fﬂea T TESIm YRR Wy Bﬂ?eﬁ%ﬁﬁéps%a‘r‘!l?lﬁéﬁ dissintig®dYr es are al so

used as vat efRgalafitigFihdhé Altsutle and Db BY Bed GRABR BEAMnEPTOr anes
the production of, for exanple, wapping nmaterial's, tabrics, “nedi cal

materi al s, packagfén% materi al.s g{\d tPﬂg ligﬁj As the thickness of the
resin layer in such" P& HEFEEmE! G thickRess .erPQS)“H'é"rreFlB laygrps m ze pinhol i ng
and provode adfsmialy WRhevafRbidshd ik h6: 483 §§¢ﬂr§pﬁ:ﬁ@ﬁ6ﬁﬁé é‘ﬁd-géé&fs of the

non-woven fabric are |ost. Lam nates suitable for such uses 20 may consi st
of, for exantprerodichdisyetaddhone, it issometiigs desirable thatrtbe laminete pradict ¢

substrate- T ' f the resi | ayer ,in such | am nates nust be at
| east 40m a‘{lbgllﬁgl}g% gﬁ‘g‘ﬁ%‘ r#‘ E)“rfan%rr gmi ??yagfp&%rm W%eg‘ Isﬁﬂrﬁl’{ﬁﬁ’qrngand
this has t hepestatit langihateskiegditidaal Mkneds@edides Helthsistiré tra;po'rmd hard,

thereby reducing.the valye of the product. 25 EP-A-0611037 discl oses a
process for trans 100 Ip%ﬁﬁlggr@tgg{g@pgeq gre also used as waterproof materials or

15 moisture vapor permeable membranes in the production of, for example,

wrapping materials, fabrics, m_edical materials, packaging materials and the like.
/As the thickness of the resin layer in such laminates is increased in order to
~minimize pinholing and provide adequate waterproofing, the desirable
characteristics of the non-woven fabric are lost. Laminates suitable for such uses
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 40pm
and preferably 60um or more in order to prevent pinﬁoling 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, diapcfé; 'and roof uhdcrliners. In the process, a moisture
vapor permeable, liquid impermeable, barrier layer with a thickness of 3 to 25 um

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 iayer typicaily comprises a thermoplastic such as an ethylene copolymer or a



protective clothing, diapers, and roof underliners. In th&Mardc994, a

noi st urwo oYaey perneable, liquid inperneable, barrier layer with a

t hi ckness of 3 to 25 Jim is coextruded with a 1 to 5 pmPEATUSE0RESIRase

| ayer on one side of the barrier layer and a 1 to 5 pmthick tie |ayer on
t he oppositeoji de .of the barrier layer. The tie 30 layer is adhered to a
porous subst PEYECHIA, and servessodmpeevetbaadharencedistwezn tHétporots subsayer

typi cally co4fd the®ge. gp@%fg ' s an et hyl ene copolynmer or a 3 18
March 2004 W 01/ 2313&3%%/U %iggjfg&%g laeﬁ‘r et hane and serves to inprove
the adherence bet FBehr028%59dadistleses ahektradion nRdohii: fosak1abine

t her nopl ast L}éroﬁ@#tmnerf | a ier %5P A- 0295694 di scl oses an extrusion nelt
coating process Tor e EPEeRIctaten vaor Renprablerodrtateyathich addressepihemeabl e

| ami-nat e5 whprobleaslof @misiging $ Lping adeguat e
wat er - pr oof i ng@wi_t_hout i nEoIaF%lgﬂﬂh{v?%%%ﬁ fa‘?‘ﬁ“ﬁ’ﬁ‘ép{“ﬂsﬁ‘a%@?'ﬁab| e

char act er i stéditpninghee dasirable aharantristicsadf-thdfubstrate etern) Bsd L ¢ pol ymer
resin used t &ﬂ@srt% tope | am.nate. is required to have a nelt viscosity of
at | east 5000 Pats At P ramiesavsedionsepaie fisdaminatnis required to haws on

t enper at ur e, melnaiscBiify ¢fak ' herpppl.astic resin film
10 having a thi cknes? of Eﬁmﬁdgggﬁﬁgﬁwﬁaﬂﬁgﬂse g‘lfﬁ’rl%‘git whi ch do not
sati sfy thi SSXfusosdemperag iand thistllows terodition Of h BfermbbAsd feshi £

' l'ing.
The exysud eat ,nqg te rature is, set.such that the nelt vi scosP‘?y of
the res?‘?\ ﬁ{avrfﬁ%{%‘ﬁ?eﬁfrq%&et‘??e“i%%w wae fhe pesrofirbsingtwhichsloimott he range of

100 to 1000 sRdsf-thid L0 o ] this hiahly tepperature-dependent
vi scosity prof i?e“i_sﬁfgélge%g?{r%%ggB%Jgﬁﬁgﬁfeé?lggéywpﬂﬁgk%l'@ei n an
extrusion pregéader heajup tetipegityre ik Bet sheh tHIRMeAG Wa&osRY of B gl Nat e
structures qhﬁ%ﬁ-@éﬁ\%% an aq%gl tional "release |ayer" (typically
pol yet hyl ene or poryr shiieaesuded fam theaie istinthe sangd 0hl1Q0te 10005, A
t her nopl ast iresih @Bhfdrhdpab thi ' he first thernoplastic
resin. Tge rel ease | _g]g/ggr i_g h@éﬁ%ﬁﬁﬁe\éﬁ#&&e&gﬁlﬁ%&y@ OG5S n t he
desi r ed! ¥t r JerRared asﬂﬁlﬂﬂlﬁhtlvmilﬁiﬁﬁl&ihmIeﬁﬁ'ﬁ!ﬁoﬁpio%éﬂsﬂﬁb&rﬂﬁrglﬁ%n?f(h%s a

' er fabric

medi cal wat t sur ger arnent fabric or a wi nd-brea
conpri si ng gﬁ%{)u(r?%{fgég gg}%%l?ﬁ‘fréatgﬁ'ﬁ%ctgmf Hgﬁﬁu‘bpa%fzﬁ% apnadiitional/gelehsevi ng a
thi ckness oflayze? (&pivally polgetBlelt or polypropylenc) having peelability with the first

thermoplastic resin layer is co-extruded with the first thermoplastic résin. The

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

JP-A-1071742 discloses a laminate for use as a medical waterproof sheet,
surgery garment fabric or a wind-breaker fa_bric; comprising a porous substrate
and a thermoplastic resin layer having a lhickness of between 5 and 30 pm,

. wherein the thermoplastic resin has a melt viscosity of at l¢ast 5000 Pa_s (50000 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 nsing 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



wherein the thernmoplastic resin has a nelt viscosity of HtMaeshdP046000 Pa_s
(50000 poise) at a tenperature 20C bel ow the extrusi-on tenperature. The
process for the 25 production of the |lam nate al so invol ves coextrusi-on of
the theVROYRES4i c resin layer with an additional rel easeCt/agew2ssibhi s pri
Pr art is concerned with | am nates produced using polynmers having a
certain mninmumviscosity and does not address the problens encountered
when 1t 1S imtedseet ieliood e finkBlite, epediallylierOfodi SuHSHEAER g/t | |1 21 ng 30
pol ymers of | ower viscosity. Typi ca% |y, whén the“viscosity Ts below a
certain | evequiredibstwigenithe thin polysrer ldyet andothe substrdtel \Thesopriomard t he

I nterstices r f trate ich, when the | ymer coating is
athin |aye cog%é?r?gs?d%i oltraa‘%fé%ﬁé%f?&%\é\@%%’fﬁ yirin 0/ 26510
i ncrease t héndankpekibleomudymér rekinhal istlestratsiagss aHere whehie O0ed Bogd strength

is requred between the thin polyner |ayer and the substrate. These prior

art  procesSenomIcal pIGCess foredusing 3 lanipate pirugrisrwhiskhesgaed adhesian on

bet ween i nc@aRadehl rPaliy | rs. There renmains a
need for an 5 econon1'r§(3al1 g?lrceegzés o?‘s}grr%@tt}(s:%lﬁg&agcbﬁgnate structure which
has good adhesi on, het. erg).a vEry_thin, pol ymer resin_|ayer and a substrate
layer. A princi pal PBBfiB&lobigCt ohhejipnventon dnthe provision phan Enmsavest Prasess npr oved
process  f Ofoi 1he niERRHCARE BE § 12hindte1AV] ' jygfe, bet ween t he
pol ymer resin and sulgstrate |a‘§/’er, p %ﬁg%@g;@%@%ﬁtﬁgﬁéiﬁﬁp“ sing a
pol ymer r esir¢sipnd snbistrageayers patticulaghyc: loaitdte comprisinga palyimeatsicefpr i si ng a
pol ymer, & esi nd . _.substrate nmbi.nati on which woul d not strongly adhere
usi ng c]g:lverll%%hsgfm%l’&ﬂﬁ& Rﬂ%‘lfﬁﬁﬂgﬁ TAIMAlRGOPTISHIE 2 PRJYHFDEESEAE A f ur t her

obj ect of t kebitRwedirhisiRatich Whigh wmh&is%ng& aﬁh&%%ﬁg%oﬁ%ntfoﬂﬁ manuf act ure
of lam nates having a thin polynmer resin Tayer bondéd, wth good bond
strength, td3rBINAHGY Ar exdpusiongoating procheses. A fusthenobjert afthdrimiventianrs thee r esi n

| ayer. A fur : ' . i ' i5..the ravi sion of a process for
ot ao P aviofl 8 & Blocls fop e ARG, o Tohingies Rk BB sdhafial
particul ar| yedimbiyonbarled avith good bbmt erdnigtt], tdefe¥RARYdrivithouBRleEF DESCRI PTI ON

OF THE W.INGS Figure 1 is a schematic view showi ng a coextrusion process
accor di g t Jormation’of holes in the resin layer. A further object of the invention is the

provision of a process for the manufacture of waterproof moisture vapor
permeable laminates, particularly laminates having differential permeability.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic view showing a coextrusion process according to

20 the invention 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. ]



20 the invention for the production of a three-layer | anil8aacls2004ct ur e.
Figure 2 is a sectional view of a three-layer |amnate structure obtai nable
by the pvoeorznsdHf the present invention. DEFINITIONS The uSd u"-- Aner”  as
used herein, generally includes but is not limted 25 to,rﬁgmpéﬁg%rs

- copolyners (such as for exanple, block, graft, randomand alternating

copol ynmers), terpehyh »~and blends and difications thereof.
Furthernore,  unl e?é%é e vc\’/lhg)tée eaéi‘l\_‘g?‘ig?rwl' 1 ‘Hﬁq‘gﬁ‘h 'q pean grypf pearierer -
shal | i ncl ud€langdly paamiddl pplgraictydrécdrb it onthdsad by orehroiengat eri al .

These confi %u?rlﬁa?t i on,E i.nclude, but are not limted to isotactic,

syndi ot act i ¢ BXHEERnAwpiral polyolating anqlude, bat arg nottintited 0ejpob@THWISAY/ 26510 The
term . pol yohgfihiop . el LSy nded.to nean.any of a series of
| argel y sat u?gi'tygd ”B'g“?’ ;’n@ri ﬁgetﬁ rg%tgg? %%dn{s(ﬁ%ogﬁ&?g%"%ﬂ‘?ﬁ/og SRR S nd
hydrogen? Tygthylgneppropylessd, bndmietigiipeaesnebut are -not limted to;- ‘

pol yet hyl ene, pol ypropyl ene, pol ymet hyl pentene and various '-conbi nati ons

of the: nononers TekhyhERSive ~:%¥J.- ~and cret hyl pent ene. - The term
"pol-yet hyl ene as used he gfyr?ﬁ{s |nt§€ﬁ9€fga{‘l‘g%ggéng%%@§ggo %’bctonW§/“°t'°“?y :
honopol yner shemopelyyiew ethybarie, itabsocopol yiers whekei 66 18ast 8524 §8&E 85% of t he
recurring unj are ethylene unit.s. The term "pol ypropyl ene" as used herein
i s intended k&%ﬁﬁ%ﬁ%ﬁﬁﬁﬁ'ﬁeﬁﬂﬁyhornopol ymer's: of propyl ene; but al so
copol ymers wherei.n at .| east 85%of . the recurring units..are propylene = .
units., The.term " Tihoksmnpolypfaplytene’ as ateddiercin isdalended eSentpRpabiPhgi N Means a
struct ung . of quqavj.du | fi-bers..:or-{ hr eads -t:hat: -are. pesi.ti-oned:i:n a random
manner t 0"t OF th S BIPANECTHEL RIPPAFNSybalse copplymerswhereipiat lgsse 8% 0f as in a
knitted fabr-i};é:—'r‘é&li;m“ghﬁ@'ggggggﬁm‘miécw‘ﬁdi’ng‘ to the present invention,
there is provided a.process fof the preparation of a |am nate conprising

t he preparation o e.subpstrate having on  a surface thereof a

frpan. | nIermediati h
t her.nopl ast i ¢-pol y’?%'?ﬁr??&'f?ﬂw%‘@é’tﬁ ARC, SREeton voheias dssddiareinmmeans peel abl e

structure of individual fibers.or threads that are positioned in‘a random manner to

form a planar _r"nat_c_:izjigl__.w_i_t_hqut‘an identifjable paftcm, as in a knitted fabric.

.15 " " DETAILED DESCRIPTION

3

" “According to i_iié':';)resér‘it invention, there is provided a process for the
preparation of a laminate comprising the preparation of an irﬁennediate substrate having on
- asurface thereof a thermoplastic polymer resin coating and further comprising a peelable
release layer in contact with the surface of said thermoplastic pofyrﬁer resin remote
- 20 ;. from the substrate, said process comprising the steps of forming or providing a
e substrate layer, providing on a surface thereof by bopxtrusion the thermoplastié
- ‘_ polymer resin coating and the peelable release layer, said thermoplastic polymer resiﬁ
- coating having a thickness of less than about 50 pm, the peelable release layer having
a thickness of at least 30% of the thickness of the thermoplastic pblymer resin coating
" but less than the thickness of said thermoplastic polymer resin coating, and the
thermoplastic polymer resin having a viscosity less than about 3000 Pa.s measured
according to the standard [SO11443 at 10 to 10000 sec™ and at a temperature from a
- minimum of just above the melting point of the thermoplastic polymer resin up to a

" maximum of just above the processing temperature of the thermoplastic polymer resin,
- * I
and removing said release layer from the thermoplastic polymer resin coating. d
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rel ease layer in contact with the surface of said ther ol Mstch@0pbl yner
resin renote 20 .; fromthe substrate, said process conprising the steps
of form ng or providing a WO 01/23184 -15 substrate |ayer, providing on a
surface thereof by coextrusion the thernoplastic 25.. polyner resin coating
and the peel abl e release Iayer sai d thernDpIastic pol ymer resin coating
havi ng a thi cknes the peel abl e rel ease | ayer

(f g@{] about 50.
having a thi‘ekne 5“5? i £8 “‘§B%h61‘het‘wé’ qﬁi‘%kﬂ@&?ffﬁs'ﬁﬁé’wfh@b%pl astic

pol ymer residbusftay a£¢f°' tﬁyﬂ% Qﬁﬁk rnnplastlc

pol yner resin coatl ng, dfta%z&ct er rmd?)%} l;]’Ies'iér%rgg 5| nﬂ'%a%’l r{g a

vi scosity | eeppolymes, Hhﬂymhd%@ﬁﬁdd?mmlmsmpeljmrahmmcdpdﬂgrﬁce pobgigflandard | SO
11443 at 10: IoR 10000 seg ‘and a g erature froma _.mni mum of just
above the net iRy °|58|°ﬂ'?‘ “?’hg'e‘feﬁ’ rhﬁ’gp Pt sapopstierererideriicapeloes . naxi num

of just aboVfe bfendMQA@ERIHGs hﬁm@gg@i oI5 mt:r éé;&.&.&%ﬂﬁm i &dpol ymer
resin, and renoving said rel ease | ayer rom t her nopl I C pol ynmer
resin coati @NHQSISWMSCQGUASL Halanldﬂe;f%ﬂ%ﬂlbfnbﬂgnmmﬁﬂwt)t her nopl astic

pol ynmer resi [ r abl ri ma a bl ockpol yet her
copol yner, s%lgk%l%so‘?%ﬁ}f %M‘é&% cﬁw HI:'?R}I‘V\QFH £ nampede

copol ynmer; a pol yuret hane copol yner, po_I yvinyl alcoliol or a conbination.
t hereof: Preferred copol yether ester black copolyners . are segnented

el astoners having soft polyether segnents and hard. polyester :segnents,
as. disclosed in.U S Patent.No. 4,739,012 (assigned to DuPont)- Suitable
pol yet her ester block copolyners are sold by DuPont under the nane 6a 18
March 2004 WO 01123154 PCT/ US00/ 26510 Hytrel (r). - Hytrel(r).is a

regi stered trademark of DuPont Suitabl e copolyether am de copolyners are
copol yam des avai l abl e under the name Pebax(r) from Atochem | nc of den
Rock, New Jersey, USA. Pebax(r)' is a registered trademark of Elf Atochein,
&A. - of Paris, France. Suitable polyurethanes are thernoplastic
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5 urethanes avail abl e under the name Estarie(r) from Thel®8Varch@d84dri ch-
Company of Ceveland, Chio, USA' In a nore preferred enbodi nent the
‘thernopl astic , polynmer resin. conprises one or nore copol yet herester

el astommsei/mngh it is with regard to. this enbodi ment thetridweriesio
inventionw || now be described. The process-for the preparation of the

| am nate -10 -i S- a coextrusion process wherein the respective | ayers are

coext ruded AN trate n n of 'the
respective ers ﬁﬁé %Sg‘ﬁ“"%‘é‘e en‘ﬁzi or| Hydt&%‘ %?’?E’lggiaﬁ)ce die, and
thereafter uﬂdd ddfolyiRrsSdrt chpdIphthRizs alAilbIcsunder theﬁfaﬁfe@e‘bhk& frdiit

si ngl e-channel coextrusion in which nolten streans of the respective

pol yner s ar dtddhenitIngirafiGlen RiockhiNew Jeiein HSA | Betmstwcglsmr@i cmaifold,
and t hereaf ude her fr or - er . Ltions .of
strean.ine %ﬁ\ns?rhmhs ‘?ﬁI rm Xlrzrrzilag%n E\bgepom‘gc 38% HO éoié‘rgtocess is an

ext rusi gn cuaathaiﬁgs -PrailaKle sndérahe nime Bstahe®dosia Thbas/ErGo(sdrﬁmzdxﬁpuil@d with
sai d copol yet herester-containing |ayer. 20 Theg(gr ocess of .the. invention has

t he advant a@ECWCBF@)\@lHPﬂéﬂ‘aﬂﬂl‘ﬁdﬁ@@l’rﬁﬁﬁ%ﬁfﬁh msgbhedberBvPhstibet ween t he
copol yet her &k@ ol Na 23194
PCT/ USOO/ZGE?Q%U strat ﬂ},galr}@/g{ arlypbgéﬂﬁg%ges%npr%g?ﬁ% %

copol yet her mahoabmtemqumtﬂmnlﬂsetmaexmomoniﬂlmbodcsmmdl Woul d not
strongly adhere using ‘conventional |amination or extrusion coating
processes. The p t he manuf acture of

| am nat es havi ngﬁggﬁﬁi&ﬁéifgfghe éé%%?“rﬂfa%?‘“i‘@ tg process is also 'of 5
parti culfar isecédaxtrusion pramess whereincthe frespattiveaypas mosxuu@dxﬁmﬂor perrreabl e

| am-nat es, particularl %\ﬁl am nates havin ’g di, ffer ntial per rreab . The
process of -ttheesubstyaing 5iGAT by sigruligaseuscar rusien.of Fr"’csﬁﬁcg' of

| am nat.es of T ﬁaéﬁ@oﬁr&!&'d}a%m' %r?ﬁ&%@%ﬁrtﬁé}&m&hﬂkﬂ@ thélyaar moﬁ@ﬁtl cularly

a layer ness.:l ess than out m ~.par t-i eul arl y- | ess- than about
70 m 10 parlﬁyemba,quyfetabgs byrsargl@:bhn,rme‘éﬁaegups:pam wbuﬂhamﬂyerr stieams Bhn about

30.pm and artireularl ess than ab 20 e
copgl yet herég‘??ﬁp??o‘h’?a?ﬁ'm%s i %tr‘"\'t§ “‘r“ésgﬁ‘} e{)%f" JE)Fyie eJerabl y at |east

12 p:mis5 mamfold ‘and thcreafter extruded together ﬁ'om the die orifice under condmons _

of stream!me flow w1thout mtenmxmg onto the substrate.
The process is an extrusion coatmg process wherein the release

layer i coextmded wrth said copolyetherester—contammg layer.

20 - . The ‘proce'ss of the invention has the advantage of providing lamirlates

:which have good adhesion between the copolyctherester-containing layér and the



For the avoi dance of doubt, the order of the |ayers rel ajd§ ygrdh@oB@ch ot her
iIs as follows. The copol yet herester-containing |ayer is adjacent the
substrate; the 15 peél able release | ayer is adjacent the

copoly r-containing layer on the surface of the _

copol ygyﬁgﬁ?‘gr-cont aining layer which is renote fromt Hgmgﬂqtgzs‘s?lroat e. The
substrate may be any woven or non-woven material, preferably a non- woven
material, and nore preferably. a spun-bonded nmaterial. In one enbodi nrent 20

of the i nvedtPsiite, prricUlapy | pinatcs SAPIPFISWE afopplstherastsr cpatingiand| arl y at

| east 65, paghd I@?ﬁ ﬁ&dmg ' r 99, wei ght
percent pol yol%g?#nﬁﬁg%ﬁ‘)jncu air’fl“?/ﬁé)% yet h??yn@%%.dgég;éﬁfopy. g?]le. The

pol yol ef i n_Aapingtion ai extrusivarcoating procssses. Thtelprocesnisofparticulan usesfob thie shoul d

contain at |eas 0 rticularly at.. |least 65. particularly at_ |east 90,
and part ; cursgngectye pEBiotings: Riyite Atnin s baner rotin Bt BEmomR RPN uni ts.
~I'n one erboganRilar usé for @RSiadactdfe éf wateRirbof bish®RedpoP permdaBlet | cul arly at
l'east 90, and particularly at least 99, weight percent of the fibers are
pol yol ef i n fl#pyates, pagticularly lamdpateshpdngdifferentiabperpiesbidity.e i s any materi al
whi ch when attached via nechani cal and/or chenical bonding to a
copol yet her est er The proceg®F @B linnendibn PO Rirtidua e rthe prdphdstiBR¥e a bondi ng
strength of less than I, Nm 30 as defined by | SO 2411. As used herein, the
t er m " spun- YRR sARBFiFiRE a thingepolysBisvrsiescontabning lnyen paigulssly ailayerent s

whi ch have nnd 8 reh 1123184

PCT/ US00/ 262’?8‘{1?%%5 145 bhan 4800 IR, dhrd Syl fwﬁfi’%@%‘ﬁ W%conpl i shed by
sever al 1gTet haffubdi§essaRaPibdiR 50 @, paffdu® i felksd WaPibdiY 30355 aRg the web -

t hrough a saturated-steam chanber at an el’evated pressure. An exanple of a,
spun- bonded pagiomwarkriessghanuébouit 20 uine Rrefeeably te copolyvtherestes-pomsinimgded e
pol ypropyl ene, available fromE._ |. du 5 Pont de Nenours and Conpany. In an
enmbodi ment g?yef%atil?ﬁﬁﬁﬁpb‘i‘ﬂd?‘}"rgﬁrﬂ?lbﬁ@bkeéstflgrﬁfﬂer conprises the step of
providing a tie | ayer between the copol yetherester-containing | ayer and the
substrate. The t iRorlieysoidmet of ddubi/the bitdee of the 1afers tuldtherto e4obrailvérig

adhesi on of tr}e cog_(t)ll yet herester polyner coating to the substrate. In
ot her wor ds,2S{AeYs dbegoRqiyetheregier-sopmingdaye dspdieeant thesubgratgidhes ubst r at e

and theyg OpQJeXEBf&%EE%quy&% Xaﬁgéen@[}fé copolyetherester-containing layer on the

surface of the copolyetherester-containing layer which is remote from the

substrate.

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 least 90, and particulariy at least 99, wéight percent polyolefin,
particularly polyethylene or polypropylene.-'l'hc 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 2
conventional manner would ordinarily have a bondiﬁg strength of less than 1 N/m ]
30 as defined by ISO 2411. As used herein, the term “spun-bonded material” means

nonwoven fabrics formed by filaments which have been extruded, drawn, and



fornms a strong bond to both the substrate and the copol yti Marchsx084 pol yner.
In a MWebdried enbodiment, the tie |ayer conprises one g frii8ioReSgP0! yners
of ethylene and vinyl acetate, preferably a copolyner conprising from

about 30 to about 90, preferably about from 60 to about 85 wei ght percent,

preferably : : toralput.. 77. wei ght.. petr cent t hyl epne conononer
units and ]‘frﬂf)ér%l'pz'liﬂb:loqﬂltaEp &fgn‘?%us%gu:ﬁ) %“g%’isg\gﬁ?cgwpg‘éiﬁy s?r"éﬁé?éh?‘i} F¥m about
15 to about asiby hatll qaienterimgdnby pasingithe iveB thrbeglpd athratli-sigiht  per cent,

vi nyl acetatﬁ cononone upnits. Commercially avallable materials of this
type incl ud& %E@‘M{f”}e vt SSUIGa ANRaEpie @f spunonded pemwovea useftbur s and

Conmpany). G Ty oreant yﬂéﬂb | JA: Lymer in mnor
anount s, prorf]/iﬂ}geld thgﬂﬁve-s@?ﬁ@’dﬁgﬁ%gﬁp@f@?&g{e’ dyﬁlel%ﬁe]gg%glpgilh@e acetate
units are alPoot ¢arNemours agliCompanye | ayer is of particular use when the
substrate conprises a polyolefin and the thernoplastic polynmer resin :
conpri ses one or : ' -fupt her conprise
conventi onal addggiﬁ{i/glgsﬁﬁgﬁéf?ﬁﬁ% Elz&&;@nhtﬁ? .Sr&f:h% ﬁéﬁ“o%{ﬁo%hssegfhg tggegpol ymer
conpri si ng ef pspvidieg atid layenhétwaee that evpoiyetiendstarcohiatnihg taylepyet the S

fer abl 8 ferahly at |east 85, eferably at
Peast o5, " aPsBEs Thy b LRGFrRietische e Betbor WirghmeguhEush obke | no 1 o

|l ayer. The thpslidiRErester pdifified ddati ' ' jsess than
the 30 thi cﬁlegég ofsthpe %}g%ol-ygth%}eﬁ?gasctégﬁjgtg%ﬁ?g!a{geﬂg Ir‘gsg’/giceﬁaé?ﬁ igrsig

pref er df y £apsbleoofiempatabiizignthe\aahstizt@ Sidthe RGulvShacaebpalyinepand 0 20 pm
preferably" 2.0mtao nd re r.ef erab from2 pinto 6 m
Optional |y, %‘Jt;rﬁ{epal Sau%n ab gg}i@q’ ﬁllel ﬂg’gtrﬁteégﬂﬁ?eo@w%g}“‘ﬁ& iPPBG’P@'d[“B’et ween

the subst r apreferel édisodiment, 8iXQle layér ddnifiRes O drhore RBBbIYRREPSEF ST NG a
pol ymer 5 capabl e of reducing the noisture vapor transmssion rate (MWTR)

of the | anfibylene angxinyl pogtate prplecatly ¢ copoliymat ¢amprising frompalioptd® torhi ch may

be used in o] ‘ ' t Su | ayer h e. ef fect of
reduci ng t hgﬁﬁ}?\tf?g’ @%El%be'} Q‘%{@%ﬁ%ﬁ\eﬁbgﬁgb‘?ﬂgﬁ ‘Y‘Tﬁé’q@(gfﬁé?olpr%?bry QM opati bl e
wi th bdish t hisowWiIdo nbdur 7amekighitererdene, dilepléde comonbRlee Gnided arfidfrbmbsudo! yer s

I ncl ude pol XSEQXILOPIR%M .pol ypropyl ene_ or

weight percent, preferably from about 15 to about 40, and
preferably from about 23 to about 33 weight percent, vinyl acetate comonomer
units. Commercially available materials of this type include ELVAX® (an EVA
available from E. I. 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 copolyetherestes. - -

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



.40 a copol ymer thereof conprising ethylene and/or propyl&Merchs’0the main
repeatin o unlts Atypi cal thickness of the control layer is from2 to 15
pm pré’Y Wfrom 10 to 15 m In a further enbodi ment etTiiSe0/2¢3¥ENt I ON, .
the process conprises the further step of providing additional adhesive or
primer on the surface of the 15 substrate prior to application of -the

copol yet her esprartocont azwmgpﬂewgﬂ fRImpri 012 1iifl to appl 3&&1{‘ the

copol yet her est r-(iont ai n| ng ﬁy and tie Iayer t hereon e process of
t he |nvent|d?Te%Elh¥J ram-g nEbia) mms one or nore of the further st eps of
renmoving the rel ease |ayer, either on-line subsequent to cooling of the

| aninate, or at aOp#éilySthe¥fnah ;&ﬁ\%ﬁ nate: and
recycling 20 the rel eage Iai;e foeﬁ'glgﬁlt ag‘%g‘gﬁﬂr}%%a?égmw WS | am nat e.

The peel abl dh¢ gfhsiate andhq ti I, muempe:ehabll laydryomiptiBing @giodahert 0 t he

copol yetqher and re erably I s coextrudabl e
t hgr e\>//m tfhh %Eb ﬁfl?r%g?%dgb@h r eqﬁﬂoygﬁﬁﬁp% EgSEan rétﬂ(MY'ERbag@m ayer is that

its viscosi tlgnmnm Theere is hosp&vifié Andifasibn Oh tﬁ{ﬁ)lﬁlﬁ%ﬁﬁi\ li'ﬁﬁf%ﬁréﬁ é‘h{hﬁt he

processing t n&elrllat ures .invalved in 25t acture ate. The
peel abl e relQ8EE! ayTAroYderbthat Fly:hdéym'rhas@m foecpolf ryzdnmng ﬂ&lMVTlW@ﬂtﬁal ly

B o b opy SimaRo A aRle Bt ity 5 B RWHHELe Witk aighe FBEPEl 08 tboc ot
the rel ease tedgyar. EmmppleseﬁsdlaneCiﬁI'ﬁhéﬁé iRethd, ﬁ&]yétgﬁ%e(woﬁ#?@@ﬁn%anpl e of

aswtglgje LDPE ° STNh( N -Q 8108 (from DS
01/ 23189 pcRRBlFE ‘?5" r?emnﬂsmgrﬁ;hﬂem andfer mepylmmamehaasmpb vm | |

depend on t Rgitk hia qug 0 here er-contai ni n
“inportant that the é‘ie'g q%iy"é’rerﬁé%%?ft?&gé‘ﬁil é’kfr@m ensur e
adequat e peri6ttodipm. of the copol yet herester- containing Iayer into the

structure of the substrate. Is also inportant that the 5 peel able
rel ease | ayer be that it is capable of being peeled from

| ent thic
t he copol yet her es t{“&@ Hﬂeqtgéﬁ‘el%}bﬂ‘enrﬁwﬁh@mmww | ayer is too
thick then at t hi ckness of
e s b SR W

the release |ayer should be less t
copol yether Substfateprinrdp Applipatian of the copolyetherester-containing layer, o prior to

application of the copolyetherester—contalmng 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 therelease layer once it has been removed from the laminate.

;o 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 processing temperatures involve;i in
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).

16



Preferably, the thickness of the release |ayer shoul d belhMamh2808 han about
90% 10W&d2d18de preferably no nore than about 80% of tperhjghw?s of the
copol yet herester-containing |layer. Preferably, the thickness o e rel ease
| ayer is at least 30% of the thickness of the copol yetherester-containing

| ayer. In other Wopdghi | he . thickness of the release |ayer and
TCL is the thickness o‘f:lmt% egﬁtﬁghf’%‘?‘%é?q%%sfg?ww"@gﬁl?%‘f’ﬁmbeﬁaslﬁne,ss@then
TRL/ TCL nust thegopelyethereater-tontainidgelagh. 1t it RESorinehabihe Peeldbi relR MOT €

Pref er abl TRL/TCL i § greater than about

f bly I h b . S. ,
gr g. e!r ﬁ ay pr %?’ %réeesgl%gﬁﬁlg_ t Wgﬂ%" WF?@W%C RepeIRtian o the-copodyesingrbster-i n one
peieeamily Oéorﬂilﬁingflyﬁ?tim@ﬁh% Suchite of BEO%EP%E Efis é%r"r“é‘?%ﬁ‘&u"hﬂl‘?ﬁ t he

copol yet herester-containing |layer Is a
thickness  opeetable ylease bryer besuffsientlpyhick thaviuigtapable of beind pBeladfon 30 M

preferably | ut 27. mand at._least 1.5 m and preferably about
24 m The pe@?gg‘lg@g%feggﬁgc?ﬁ ng??ﬁ erpmﬁér’éﬁ@eé?]%ﬂ@ebfs topghitbl | owi ng
benefits: 25thémpinhblingyesaRs. I8RashodeBenIRMd @.hx é‘gmaﬂegé ?%tngr@u%gse of

e ep f

controlling the tenperature and therefore t 'ow 0 r coating

during the @¥&shAgldhedessshan the thickesss wbﬂﬂsppmlb!ahemkteasmthiﬁﬁglaﬂérwi des

addi ti onal ' th ol.yner. c I ng layer, which allows the
coating | ay%‘?ﬁt%ﬁg’ttggaggﬂﬁ ﬁ%’gwgfglf’%‘fﬂ%‘ﬁflﬂﬁ"g&hﬁﬁﬂ mogethan gbautf)%.en, for

| onger . 10t i snd3Boteqiréferablly h adoré thafi aBYLFIE r i Bidniss ke t provi des

addi tional tine f&f the polyner to flowinto any interstices of the .
substrate t ROPElFherssigwRontpining layenrefarabtyo theabickiéR f e eIeE4d 12061126510

mechani cal wmﬂmﬁ,éﬂhgm&ses, the additional heat may initiate or
i ncrease nelting of the intertace between the polymer resin and substrate,

t her eby i ncrefdbe capaiyiitharbaer-sdmainglhayeyanioMidr Wor®d, wie Tlp_iigmess and
conposition of . the r:;jlrea e |l ayer, and tenperature thereof, wll permt 5

modul ati on oTIKRESS O8 1 TelFass layering Fadsthsithickeess of thesopalyethersgter-whi ch, i n

turn, Wi§l pemtEiting182E8hef I r esion strengt h between the

pol yner resin arlldngu%?t rat e?Eﬁtr?ngmﬁ%/t%aelléssgﬁb%?pmp e‘gﬁﬂégﬁ%ﬁs "g?fh?tf%‘lt er the
and more preferably less than about 0.8. Preferably, Tpy/Tcy is greater than about

0.3. In a preferred embodiment, Ty, /Tc, is about 0.8.

_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 pm, and preferably abopt 24 um.

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

25 (@) It may act as a heat contro} 1aycr for the purpose of controlling the
temperature and therefore the flow of the polymer coating during the
coatin_gmprocess. 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 quality, particularly in terms of the evenness of3 Magh2f@4 nopl astic
polymer resin |layer thickness, to enable the production of a nore 10

consi %égw inate. (b) It may act as a protective layer _to reduce fouling
of the l3‘£entherester- contai ning | ayer, for instancefC§ 1%t er

stages of the manufacturing process or during transportation; or to reduce
undesirabl e sticking of the copolyetherester-containing |ayer to equiprent
duri ng subsequermed@nisabathesiongin sonje canesa tinti adiditiveal beat efaytiniiatetdre r educt i on

i n undesirable stickin f t .C | yet herester-containing |layer to

equi prent is thal it 1 e%ﬂgloga?etlﬁge?&ﬁﬁﬁtg’fgn I?cﬂwnﬁ'fwﬁﬁ“gq?grsug s,
typically great ethefebginctéiditgidhesiba s@édgth Vatatiof 3T thel ®RkNBIsand20 (d) It may
act to reduce pinholes, as well as_ bubbles other defects, in the polyner
coating. |f the gERBasHionfdke redease layne and iyepaspturaitheprobcuidlpermityol vi ng t he
application of . c0al: - 3 ender roll)
Is still too ".S(F))'?l t8 aﬁ’lﬂ{]ﬁésﬁtp%%g?@%@g agggﬁ%(rﬁt:tge Blg"sm?“ﬁr" g%tbrlﬁf” ?‘ﬁlzéh’wati ng,
whi ch coul d r esuinttuim will piohie greptep dontest dvyr teckihésiow$traigth Betwabn thebbl es .
whi ch may have g}aefﬁorre en.tra%ped and Pr eisuri zed during the coating process
and whi ch have YRGUESY apdisubsttate- It wribalse et gisgtar cautol ovepteyse of a
peel abl e rel ease;da@ne quli Miudsy eshst 8pse +9f pockets
of air in the coati ngl,quvmg’c]ﬁirﬂnay t erehgre enaetg%éﬁégtgﬁgﬁigtrt% uc :Iggn’eof a nore
consi stent | ani nealgmeBEsintlayer thicknessf tocnablsdhe protectitedoftdxabret he i nventi on
be limted by the theories set out under (a) and (d) above. 12 18 March
2004 % 01/ 2318?3’1’5&%%&6‘67‘%510 The copol yet herester-containing | ayer
preferably @ont aithsayddct he@plot@BiveWdyed i rddBES RiMling BT A LspBlpstiRtrestgast 65

wei ght percent, preferably at |east” 80 weight percent, nore preferably at

| east 90 wei ght ¢sertaiaing layesnier pstaniceuduginigylatgr stagessnf thomanefagharinger cent  of

h I h h | ght . pof L VE i n I . Th
copol yet nor est or pEr sk SERERaRAAGan Gl hodioe BessiBblehiBhor s ' T

copolyetherester-containing layer to equipment during subsequent

o

15 processing.
(c) An additional benefit of the reduction in undesirable sticking 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, (e.g. by a
calender roll) 1s still too "soft", the nip pressufe can force air through the
coating, which could result in pinholes produced by pocke-ts 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
entrapment of pockets of air in the coating, which may therefore enable

the production of a more consistent laminate.

30 It is not, of course, intended that the invention be limited by the theories

set out under (a) and (d) above. '
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detail below. The viscosity of the copolyetheresters islfdasch{¥d about
3000 PaWO@IR3184preferably at |east 20 Pa.s, neasured accaiceipishobgsibhe
standard |1 SO 11443. Preferably, the viscosity is in the range from20 to

2000 Pas, nore 10 preferably from40 to 1000 Pa.s, and nore preferably from

50 to -700 Pa.s, aspdi r g r S011443, . The
viscosity in Pa. 'gﬁigs mg&?g%%%@%ﬁ{“%gﬁﬁgpfﬁg g@zf%ﬂéf’if a?[ie@sﬁfﬂl43 as a
function of Weight peraed, preferabdy af least@5tveeipltridens prfablyaideiegovephysed in
t he nmeasure Die gf Vi scoﬁ%}{ a}re' froma mni mum of just above the nelting
(or softeni :%? Boi RPN %Pof@‘&t}’ﬁf“éﬁ’b'?‘}dP%ﬁ‘iﬂﬂdﬂatba%P@C) up to a
maxi mum of j weil véntlofithe i - C
particularly fTrggfrar?éaO to 2568@)?332%5&,&?&? (ﬁé*groggiéésﬁf%f)%%gépl f%ggt exanpl e,
coext r us? on, 12y¢ry Eherqopplyatblereisien(shars gdeasiallyhydrophilit, dsdeseritpldds more mat eri al s.
The terrperat(%ﬁg yged in the processing of thernoplastics are generally
from.20 to 8% and particularly from40 to 50C, above the nelting
point of the thernoplastic. The shear rates used in the nmeasurenent of

vi scosity were fr&h§ viseosity of fe0mpolyetherestérs is lessabarpatomt BOOERa.t ypd cal | y

tered j i t hods of t.h | ast,i terials. |

embodi ment . dreiEaty BURAREDFAY, HELUREd altorging 1o TRSERBOIDIN MBSt or s 25 1 s

| ess than abPreferB9XhPatscodiydt i Alelningd frb@ast 2 Ba. s, mgfp‘ars?mo}lefrgp -20
referably

to 2000 Ea.s, %{ﬁ prefera’blé from4 o 1000 Pas, and nore p

from50tPo Pre ¥ fiom i { ARtQ enpetl @00 Pa.syandgeort prefe@bly fram260C,508s -
measur ed accggrdi ng ndard LSO, 1443. .In I native, .

enmbodi ment, the v?%(%:d;%af{];?/" %%&F ‘fq]8“%"68‘6‘%%3‘??&?‘5%@5‘&31‘%?'2“%%%%% 30
3000 Pa.s, pP=ssrmédsyredtactcrdniy 18hd@asdar®@ IS0 1443 35 & AR ot ReQ3R Pa. s,
nore preferably from-40 to 1000 Pa.s, and nore preferably from 50 to 700

Pa.s, at a t'8fper 324 leepsmtyrs. B tempesinren usqshipshempasyrementpévistority used in

Lhe process &t fighea i BfiusPboVe i i@ 6P Ltleihe) Boihl'Gr did pbfimict’ 23184

15 (typically from 200 10 210°C) up to a maximum of just above the
temperatures (typically from 230 to 260°C, particularly from
240 to -250°C) used in the processing methods (for example, coextrusion,
injection molding and lamination) of thermoplastic materials. The temperatures

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

20 50°C, and particularly from- .40 to 50°C, above the melting point of

the thermoplastic. The shear rates used in the measurement of viscosity were from
1010 10000 sec™, which encompass thoge typically encountered in

the processing methods of thermoplastic materials. -

In one embodiment of the invention, the viscosity of the copolyetheresters

25 1s less than about 3000 Pa.s, preferably at least 20 Pa.s, preferably from 20

to 2000 Pa.s, more preferably from 40 to 1 000 Pa.s, and more

preferably from 50to " 700 Pa.s, in the temperature range from

200 to 250°C, as measured according to the standard 1ISO11443. 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 20t 2000 -

Pa.s, more preferably from 40 to - 1000 Pa.s, and more preferably from

S0to 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

13



standard 1SO 11443. In this enbodinent, -reference to "t hi8 Marsded84 ng

t enper aM@AW/231Bded - in the process of the invention"-is praicamesvoresio-
reference to the extrusion tenperature used in the preferred coextrusion
coating process of the invention. Preferably, the nelting point of the

copol yet here | ter than 5.120C usually from. 120C to above
.220C. If t hggaﬁ‘éef’?? F%%?L‘%I%nf“ s “P%r@‘@&%r%fﬁ'ieﬁ%ﬁ’r tos'ths prpeespiagdemperatusg o ut
120C, then tneedjuithaprocess of theldpvantion" i friefeeabily atrefelonbetorthi Rxiridign f or m  and
i f the melti fghgagi | Heked 20C . then the fil.ms become
excessively st i!%f .t&t}l?hdesgdrre%?ﬁg por n?‘g&gémﬂgpg?’fﬁl?fgﬁesfﬁfﬂﬁi‘w@tn@ﬁt i al
-scanni ng cal or i Mp{df¥rabiySfhk thélti ] ard 1.SO 10 3146. In
one enbogi maﬂé oﬁf t%i ventdilf)!gllﬂg ﬁgggg%gl%@%géies %%sqgg%?sa?e(f E}“(s) are

sel ect ed”f r ohf{ froligh s{%’r"i‘bed 130 Gtaahoxat No 220°Q5lf Al melting phiaifosur e of
whi Clh i f] i nthercppolytthdrdar & iesduan S5t QQO‘Q:l-, ﬂ!.é‘ﬁl the 5@{,@; {squﬁpmdi ment, the
copol yet here { r ave a .13 nmultipliclty of recurring

| ong- chai n egﬁéulﬁdﬁﬁfagggagﬁﬁﬁmﬂ%‘ﬁa@s‘f'%lpnﬁﬁp'cﬂélsjfﬂ?rﬁébﬁﬂ Mzg‘bﬁ, ail -

t hr ough “est ethenithr@lgeshecomiedxtemiyelymifh Fisd RElMR Ebmtebﬁ’é dgtebAfc@bgNt ed by

t he formul a: A1 dl o= nd_sai d short-chain_ e r-units -
bei ng r Bresgﬁﬁ%ﬁi tHen%&%ﬁabéqpﬂcqrgqlﬁeﬂﬁ#”é&?f@n%aﬁgpn Gis a
di val endVr ad?t48- renai ni ng after the renoval of term nal hydroxyl groups

froma poly(al kyl fne oxi de) gl ycol having an average nol ecul ar wei ght of
400- 3500, wher ei n"c‘Pf%Fme@fﬁébmweﬁeomﬂimpgmﬂp&stmetzlsmmm(sgadrei n 25
sai d one or seMctedRONl tieeREGH AT URPS b5y ' tql 1S
from20 to 6ﬁ.wei5$ht te\agﬁrécenh, &r eferabltglﬁf}?&(;lr‘ﬁ”gg"t?g‘ ﬁg&ig@é\%\%g)&gt cglercent,
based upon tR&"FEPYR FfiiR DY FEIPIRBRCE opol yet her est er (s) ;

In a preferred embodiment, the copolyetherester elastomer(s) have a
15 . multiplicity of recurring long-chain ester units and short-chain ester units joined

head-to-tail through ester linkages, said long-chain ester units being represented
by the formula:

"0 0
1| 1l
—0G0——CRC ~——
I

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

00
It
—0DG——CRC ——
20 (1)

wherein

G is a divalent radical remaining after the removal of terminél hydroxyl
groups from a poly(alkylene oxide)glycol having an average molecular weight of
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
20 to 68 weight percent, preferably from 25to . .68 weight
percent, baséd upon the total weight of the copolyetherester(s);

14



14 18 March 2004 WD'01/ 23184 PCT/ US00/ 26510 R i s a di val EhMarch@084

remai ni %after renmoval of carboxyl groups froma dicarboxylic acid having
a ol ecT2PZH84Hht | ess than about 300; Dis 'a dival ent poIviSsakésiemai ni ng
after renoval of hydroxyl groups froma diol having.a nolecul ar wei ght

| ess than about 250; 5 wherein said copol yetherester(s) contain from25 to

80 wei ght per centR iswdivalemaadicalefainine iffer réthoval oPES i d
copol yet heregt er,s S). haviléan MWTR of dggg | east 0abgut é@%@%‘#@%@% y at

| east ~ about OXYHE afighavingaraplepnlgr weight les0ban alwupB0@O, g/ 2/ 24hr s
(2500, 3500, 3500 to 20000 gm m |/ nR2/ 24hrs,resp.) according to ASTM E96- 66

(Procedure BW. 10 #& disslntredieilvenialifing SfePreRoRY bEHGarY ﬂ&-&??ﬂ%ﬁ]a
i ncor por at edghq t he co&%iéet herester(s)" neans the wei ght“pefcent 1n the

total copol ySiHidpee fr weighplegy thawaboug28ps i n t he | ong-chain ester

units. The ethyl ene oxide groups in the copol yetherester that are counted

to deter® ne the aviewin said copslyphbicsRi(spéchtait figme derdyed froga Lkt

pol y(al kyl ene _oxi d | ycol and not ethyl ene oxide groups 15 intro ced.fnfo
he copol yet hBF’é’g{l‘eﬁ)‘)ﬁp‘Xlﬂ@aﬁ?gﬁ&pﬂﬁ | ow nol ecul ar wei ght diol. As used

herein, the term"long-chain ester units" as appl ied to units in a polyner
chain refers to tﬂe:srpeefem'éd)thapfdi)diWolﬁ&&cstéﬂ@ﬁhﬁ'&%%%ﬁ# s 2
di carboxylic gci %;Oﬁui t abl e | ong- chai n gl ycol s are poly(a ya} ene
oxi de) gl ycol &£ gpfFéﬁbi' # 1e3s5 abeiy 338yrang mase nrefierkblagramssi bi3sPo hydr oxy
groups and htna08Q0,a/ad24hmt G1500,3500si5000 000 BATAR0 10 330G achBfibl £ 27! Y
from600 to i,?/gg g%ﬁ’ pol y(al‘ﬁl ene oxide) glycols use o nmake e
copol,yet1 ereé? 24:60 (Rrocedgre b et hyl ene oxi de groups in ampunts that
result it a copol yEYYTEF BEEWs thedomp Gethyienprpxide groups mespopated priabl y from . . 25
to . 68, norege tRérabibysy2 : weight  percent ethyl ene oxide
roups, based%% he t%st)a?névélg){%t eo'k@ t%%%ﬁ%&ﬁ?@ﬁé?@@?@?wﬁ%@g&fh | ene
g p g y
oxi de gr oups (€Hus31+ B graripsrin the lboglhain estepuiRaTRE&BYIA bHidelrdipk Ry readily
per meabl e toﬂ_goi stprﬁI vapor, and, T :
copolyetherester that are counted to determine the amount in the polymer are
those derived from the poly(alkylene oxide)glycol and not ethylene oxide groups

15" mtroduced into he copolyetherester by means of a low molecular wei ght 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 400 10 3500, particularly from 600 to
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. 20to0- -68, preferably from . _::iS to.” - 68, more preferably
25 from 30“10 ' 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

15



‘general ly, the higher the percentage of ethylene oxide ilP Magh2004

copol yeE Ee&&sste , the higher degree of water perneability. Random or bl ock
copoly l@t'hy‘l ene 30 oxide containing mnor portionsp@fuseesRsend

pol y(al kyl ene oxi de)glycol can be 15 18 March 2004 WD 41/ 23184

PCT/ US00/ 26510 used. Cenerally, if a second nononer is present, the second

mononer. wi | | usado Genereliy,f b eecond somiee W prarithe BEKRA Bhortind: Wy ser cent

pol y(al kyl eng. 9 ,bﬂe} | ycols, and usually less t

Represent ati v»epsilcl ‘é%ﬁ 21} agpytaid) rgol Precant ef thegioly(elktyldne naideygigeglg) amao! |

t hyl - OX| fiuall 1 [ I [, .5 m xt, f.

ol (ot Pyl ene. ot i ol cuauat AP HoFBEoLHt Remmar et onisc m ghaals iosinde

capped pol y(Belyfsihdens axide)elygbly ethiylenasstidy ca@ﬁéd’fxél?&f@%@)b%;ﬁﬁf‘%ﬁaﬂlde) gl ycol
nt“of ethy

provi dedst he & |t i-n | yet herester has an and e ‘oxi de
groups o a{nli easstOfgglé'Eéggﬁﬁxwl ‘F)Sflﬁﬂlrwghtoﬁh@@bmoiﬁe&uhhaesﬂglmcpﬂcm&ar ed

from pol y(et ed polyrbALaL i | ut a i ght..Qf from 600 to
1500 are pre?ngrpr eg 18 bggausgﬁta%l)gl glréoa\?’?/ Zp%%m&%ﬁg%dfgg‘%?h or

noi st ure vapBeVided r‘r%@ﬁlhltltlgcqmiyemd:mstemhs\mtﬂomrbﬂ@me oﬂm:ﬁn&.ﬁ{sﬁd into
afilm theyat%;ﬁi?ﬂ&,[tﬁ%%j | tproggrt'es over a wi de tenperature range. The
term "short-chaln estér .Ut oeresat. aefﬁﬂoil%"ﬂhfif@tﬁlﬁipr@arw Bomgiojytethytenai n of

t he copol yetdradeglyeok haeinglaSmbiecitl wei c unds or polyner
15 chaig units h%\;d]ng me?]gcul ar _me%ﬁ%le&ejggﬁt hangéﬁ?o ﬁ@@@?‘tﬂ'ﬁ edr e” made
by readfi ngPganss %P@(Ylﬂe@rConéilgﬂtioncﬁfmhpmoranﬁkmwﬁ@oebeﬁﬁ&bﬁit§I}{I\(g bel ow

about 250) Witk @l li.c id o formester units represented by
Formula (11) a ove.‘i&k%‘?%g@% WJ}FB?@"’P nfos3fik; ey exhibitasel ppeities whi ch
react .t o foroweshovitle tendpratueshde. UNi ts suitabl e for use for preparing
copol yetheresters are acyclic¢, 20 alicyclic and aromatic di hydroxy

conpounds. Pref erfgd, unds.are diolg wth 2-15 carbon atons such as
et hyl ene, propyl ene, -eﬁgggﬁutrg&@r‘fé?ﬁ?re"r‘?ﬁnﬁf RBRlisddo units in ppelymes chmih ofie,

2, 2- di met hylthe comlpstherasters Iﬁ@ﬁﬁﬁ@%‘bﬂ(ﬁéﬁlwe@ﬁp&@oﬁx&e 1r)lrep ‘ﬂ%col s,
rcinort, =

di hydro yeye ohexane, cycl ohexane di net hanol, ™ res F’bqui none, or
1, 5- di hgidro ASPHY R AR ERE madegularivasiphts frse thenr abduPS50)i They a2 madbbphat i ¢ di ol s

contai ni ng Feft@'aN0w AbietTiar WhEht SSPSY Bbatdre o diols (MW below about 250)

with a dicarboxylic acid to form ester units represented by Formula (II) above.

Included 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 ére diols
with 2-15 carbon atoms such as .elhyle'nc_, propylene, isobutylene, tetramethylene,
1,4-pentamethylene, 2,2-dimethylirimethylene, hexamethylene and
decamethylene glycols, dihydroxycyclohexane, cyclohexane dim;ethanol,
resorcinol, hydroquinone, or 1,5-dthydroxynaphthalene. Especially preferred
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-
hydroxyphenjrﬁpfopane. Equivalent ester-forming derivatives of diols are also

useful (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 to include such equivalent ester-forming derivatives; provided,
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but anedi ol . Included anong the bisphenols which can be uke¥axhe08t s(p-
hydr oxy) di pherl yl, bis(p-hydroxyphenyl)net hane, and bi s(p-
hydroxwaﬁwjlpropane. Equi val ent ester-form ng derivatives of diols are
al so usefuf~te.g., ethylene oxide or ethyl ene carbonat &FESME8ed in

pl ace of ethylene 3.0 glycol). The term "l ow nol ecul ar wei ght diols" as
used herein should be construed to include such equival ent ester formng
deri vat i ves hoyevsy thaidhe mplergiapmieight peiremenOps28issd RGLUBENIRS#SO however
that the nojge '%SDWEi ght requirenment pertains to the diol and not to its
derivati ves. carboxylic acids which are reacted with the foregoing

| ong-chain glycaols and | ow nol ecul ar. wei ght diols to produce the

copol yet her est er Diggrkoxylig peigs which are yeactsdwightheiferegeingdengmthagn di car boxyl i c

acids of a ' las iy nol | ar,_ wei ght of |ess

t han about g%@%@%ﬁﬁlecﬁﬁ% g}aéﬁ%]ct)giﬁ%l té)%@%‘%&g{hgg@uoggegg?{gsrtgfﬁ“?gncI udes acid
equi val ént s alighatic,cychalipliatic oratgisativalicarboxtyle dcidR@fiadowimestaadiaxy! groups

whi ch performgglrbst nt.ial | I%}Ee di carhoxylic acids in reaction with

gl ycol s. and"§t&sh3-p aY‘Bﬁﬁi“Kﬁ}]e Fovgrehtpdlessithan ahoub 300 rEhestermThese .
equi val ent s«g;psh 16 1 - OF = ' ' | as. acid

hal i des and anh g?iqlggas%?ﬁTﬁseQ%gllg%?g}&%%ﬁta eﬁéﬁﬂ@%ﬁﬁ“ﬁ%@f}ns to the
aci d and nogcidphaving wepfimeticnat caboxyl gooupssildch performngubdeantisist like. Thus, an

ester of a Lcarboxyl.i ¢._aci d havjng a.nol ecul ar wei ght greater than 300 or
a?\ aci d qull%é%o%ﬁfg(%“f‘ésdnd?% PBE%\i @XC‘H%P%‘E@% ‘ngmé‘l“ﬂﬁlcﬁ Qlyetherggtey nt
gr eat erl0t hapolfrsarkheddeduivdlatie theRide ek @t idRterFbining BeAvARIcE GubREs Wei ght

bel ow about 300. The dicarboxylic acids can contain any substituent groups
or conbi nat FdAS2lidasand gehydrides.” Thomolasulanmejght nequitement pértains thehe

I h ' ' f he ..pol ' h
Compout 11 ongord RACTE o GARRE L9 oF ek Rt aiVaoV8: HRLUIREESTR 0 as

used her ei ndicabarglicanibhavihg & molétubeivebglitaprédier thiw30PsLaxadid gr oups each
attached to a.sa[turé)?ted carbagn atogm If the carbon atomto which the
carboxyl gr SUpv3lental e digahexyic agid haying s mplecnlar waight greater thand00aee d i s

cycl oalrisphaticfudedpdVididthe 8id hYS b AR W o1 efliv BE0H: BB0CFRE U9t ed
dicarboxylic acids can contain any substituent groups or combinations which do
not substantially interfere with the copolyetherester polymer formation and use of

the polymer in the compositions 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 saturated and is in a ring,
the acid is cycloaliphatic. Aliphatic or cycloaliphatic acids having conjugated
unsaturation often cannot be used because of homopolymerizatiori. 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 carboxy! groups attached to a carbon atom in a carbocyclic
aromatic ring st}ucmre. It is not necessary that both functional carboxyl groups
be attached to the same aromatic ring and where more than one rihg is present,

they can be joined by aliphatic or aromatic divalent radicals or divalent radicals
30 suchas-O- or -SO,-. j'
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unsaturation often cannot be used because of honopol yrrer?%%f%ooﬁov\ever,
some URgalysfked acids, such as maleic acid, can be used. 25 Aromatic

di carboxylic acids, as the termis used herein, are di caPE&UsNYRESIGCI ds
havi ng two car boxyl groups attached to a carbon atomin a carbocyclic
aromatic ring sthi‘%ture. Jt is not necessary that both functional carboxyl
groups be att acHePressntafre alipkatigrasdeyeloaliphaticaniflswhdclecambeaistdar: one ring

IS present, gebhdp [-MRTAY i.phati.q or, ar tic divalent radicals
or divalent r ad%ﬁ%q’%g)@ggﬁ&% tﬂi’c&?‘loé(gﬁg 3, P rcjclphexane dicaseyinvn 0103184
PCT/ US00/ 265¢d, méipicesih ghitarie acil] Qh?élbl‘fexﬁﬂéilwﬁic%ok?ﬁ@ﬁgi@ saci ds which can
be used are etlisZsl?.@Ci‘C aa;(d, 1, 3-cycl ohexane di carboxylic acid,

NEUR s ARG Sy clopentanedicarhgxylicoacad decahydixo: b 5 inaplethylkine

1, 4- cycl ohexa

“4-cycl ohexa ' b@xyli; | - et hylsuberi cid
4 XadicalbdoMic ﬁﬁiﬂ’ o ]%fey e l&cﬁ-?)?%yliéj%m% .@W@rd'g’ﬁdi. car boxylic

cycl opent anedi car boxyl i ¢ aci d decahydro- a

aci d, 4,4, "Bplthyleandicptbodiytiantidx44 anabylencHige Mﬁwx@i)%aﬁ:oxpﬁ@%igyl ene
di car boxyl i %éﬁkg“ 4?%, ' -{nst_hélr g?ébl s(cyci ohexy! L carboxylit acid, _
3, 4-furan diéar oxgl/llc oX¥G A prreshacds ars cyelohexamedlicaxboxglidiacids boxyl i ¢

aci ds and adi pdipicxiidl. Representative aromatic di carboxylic acids include
phthalic, terephthalic _-10 and isophthalic acids, bibenzoic acid,

substituted di ca?ox%‘sl%ogﬁounds W th two benzene nuclei such as

bi s( p- car boxypheiy e aromatic diqarbnxylie peida inchede plitkalichiorephitmliaci d,
2, 6- napit haland oghhakidaeis, | e W , . .dicarb l.ic. acid,
4,4," -sul fonyl _giﬁbenzpi C agﬁ():lé%%% a&ﬁi_, éﬂggg%{gic%%%yﬁwgom@g&mm ion
der i vat i ves DE#vEReancleismch aadisiercarboryitenyl)met@nabxdeSinahiniRbe 15

Hydr oxyl aci s (bet a- hydr qxyet hoxy) benzoi ¢ acid can al so be used
provi di ng arcll%gﬁ)#gp? gagipzc’ F'FBEW%’ ea oxli peid, i ansphthaleng omat i ¢

di car boxyl i dicartiostglieacidas, AP SuEbRANIGLBSE abRY arlf fg{,]z' ﬁ%a'ﬂﬁ i

- copol yetherester polymers useful” for this inven ng"t“ﬁe aromatic
aci ds, t hoSePsiifytionglenigativastibereof, suah asthaloyaidomys a1l arpbderivativeal | Y

t er ephtilsal i - . r..a0-Wth a mxture of phthalic and/or isophthalic
et dg. 13 ?Iyaf:‘dfg’l 8 &uch as%n-(bvc\'{a-hytfrloxycﬁmOXyﬁ)enzoi% acid can also be used P
providing an aromatic dicarboxylic acid is also present.
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 Fopoiyetheresters contain -«  25-80 weight percent short-chain
ester units coqcsponding toe Formula (II) above, the rémainder being long-chain
ester units corfesponding to Formutia (1) above. When the copolyetheresters
contain less than about 25 weight percent short-chain ester units,I then the
25 crystallization rate becomes very slow and the copolyetherester is tacky and
difficult to haridle. When more than about 80 weight percent short-chain ester
units are present, then the copolyetheresters generally become two stiff. The
copolyetheresters preferably contain.. . 30-60, preferably 40-60, weight
. percent short-chain ester units the remainder being Iong—chéinés.ter 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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The copol yet heresters contain 25-80 wei ght percent short I8 Mah 2004t er units
corresypootiiggto Formula (11) above, the remai nder bei %ﬂwg&gi?i n ester
units corresponding to Formula (1) above. Wen the copolyetheréesters
contain | ess than about 25 wei ght percent short-chain ester units, then the

25 crystal |jzation rate becones, very _slqw and the c | yet herester is tacky
and diffi %ﬁ?gﬁ?ﬁ%gﬁﬁﬁ&mﬂﬁﬁ%nﬁ%@%{%‘ﬂyﬁ&?ﬁ &9%\2&8# thecreunt

short - chai feppedested b R il AP A ID)'R6Ve &8, 4 BRGIyIERAE Rafi&d &ldSargeneral Iy
beconme two stiff. The copolyetheresters E}zefera | y-contain . .. 30-60, :

pr ef er abl y leagirbopt 7q%eiof the grpuptrspreseited by Ehini Formulail) abovesare hd- r enmi nder

bei ng | ong |1~ its. ' 30 general..,, as _percent short-chain ester
units in tﬁgg@é‘gé?“ﬁ‘g{'ﬁé‘?%g}e@r acr'fletﬂf3 R& létg%?i"f% -“B%Wﬁﬁﬁr”ﬂr%?é 14-hi gher
tensil & st phagfléneandicalodnd Dsgroapsiwhith APh6t IU-Butifdne radidald odyiben 2004 WO

01/ 23184 PCT/ USSBVGIEIO transm ssion rate decreases. Mst preferably, at
| east aboufXeR§9:81e- t1ha seragdsicarheniliensid is asesd topmake troeonolyethetasierand’ (11)

above are . ' 3 0% of e, groups -

r epr esent e?:iﬁo ggﬁ%ﬁﬁélg%%{dﬁ@o@gg&gﬁg %&ﬁ%{o@gﬁ@%@%\vpga{ ‘?‘3‘ and the
sum of t he ugms;, & drinaeredialor Regamethgleid pRbolkare theadiolt ofi clvigheny! ene radical s
and D groups which are not 1, 4-butylene radicals does not exceed 30% If a
second di car boxl L g t | her est er i sophthalic
SeraMs el boxHl biend irire of i °§“§%§§%‘%‘h§%‘§vg‘§§%@%ﬁ‘%eﬁé%h‘i diol is
used, 10, 4- bsede Bt copolyethemstereldsiontereugdd)if dhe Flewd fided ndt & an Of choice. - A

bl end or m.xiure two or nmgre copol yetherester el astoners can ‘be 10

f >
used. The Yival dasis ceme within theovalies discdosed Reteinbefare frt thpalastorserson an
i ndi vi dual mhrwever, SRBledt & W ‘ i ' ' r the
el ast oners. H0\§\réver , cr;Mhé;é bl eéllgﬂ%#é%]toggﬁlggleﬁegiregg@%ﬁ&%%?ﬁ%r%és °§Pft§| astoners
must conf okl vabuestdageribad bereinl fxahe ogublyatheresters on atvdgltepaleygichasiest ers on a

wei ght ed ayverage hasis. . For exanple, in a mxture that caontains equal
amounts of P %I‘?@W@E@Ef@cﬁn@a’é‘ﬁggﬁwmd’rf@e&ﬂ?ﬂlﬁk‘q{@@ster can

cont aiys 60 elaSlogtets, BRE E65YlycthetebieCOM ddnBih 66 welbht h&c@rﬂ@ﬂ&ﬂ?ﬁhﬁﬁ la

copol yet herester can contain 30 wei ght percent- short-chain esté
a wei ght ed upieantde othier agpalypéthérestprcanconntaim 30 weight percertishort-chains .

ester units for a weighted average of 45 weight percent short-chain ester units.

-0
o

T .
r units for

The MVTR of the copolyetheresters can be regulated by various means.
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 2 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 (6895 to 96530 kPa), usually 2000 to 10,000 psi (13790 to 68950
kPa), 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 arelatively low modulus generally confer better stretch recoverj 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 vald Mash@8hs. The

t hi ckness of a | ayer of copol yetherester has an effect on the WTR in that

t he Zoe&Ei %fr the |l ayer the higher the MWVTR An increase in the percent of
short - ChRi%23 8t er units in the copol yetherester resul t SP¢HUE0MRSEase in

the WTR, but also results in an increase in the tensile strength of the
| ayer due to the fact the polyner is nore crystalline. The Young' s noduli
of the copol yet hePegferablyethesiopoiyetherestef elastomersare pripafaddron 88erstey 14, 000

i (6895 530 11y 2000, to. 10, 00Q. psi. (13790 to 68950 kPa),
he d(et er i tngH‘%gtiFe #%%tﬁ%%@tﬁ% a%é‘?%aah‘ggw%#’é&law%dg%a@é by t hg)

ratio of shpél@(téﬁ@h&h&&ﬁm%ﬁgty@oﬂ SHIAGR i @EEIPPRE PoRbrdpYene oxide
copol yet herester el astoner, an conmononmer choice for pfeparation of the

copol yet her eEEPL, oraisdirsparertiremstesters oftoiephthalic adidtd.g.alimethyltenephihhlate,
general | ¥ conf, 8 [ ecovery., an 0 aesthetigcs to the |am nate
st ruct ur-é mg’r@;‘% Ee é?i"??hé@%ﬁ%&%ﬁ%@#ﬁr‘.‘g“&l’rf'ais?ﬁfye €are inportant. .

19 18 March efdyefiierdsetdiRemEChtd 505428 brbth @t of @Mphthalibacid, e.g.

copol yet herest er @I ast om?r S are glrne ared fromesters_or mxtures of esters
of t er epht hafietidiqeniithplate ohfbrtanediohandpoly(ethyiane oxide)gycalnd :

pol y(tetranet hyl ene ether)glycol or ethylene oxi de-capped pol ypropyl ene -

oxi de glycol, or Thediqarteygtiedcitls omhesiderivatbles bed gRifohéc @gédl.aré. 9.
di met hyl t er epht hal atg, 5.1, 4- but anedj ol and pol y(ethyl ene oxi de)gl ycol.
More pref er aBIcgmPorsfed inte thedinal pradueiondhe samemelas PEOPFEONS a8 BEs RIESENE B est er s

of terepht ha{He“reﬁ&i'o%mﬁ‘mF?, :ll'.ﬂée E@B{E{tl L6 lgﬂ]&é'gd%}g‘"ﬁﬂb"%{ﬂggdi ol and

pol yet hyl ene oxi de) gl yco I carboxyl'l ¢ aci err rivatives and
t he pol yneri ticgipprated eomespbndsato plar dif ferbnca betwtebr td males pf diduidtandn t he sane
nol ar proporti.ons .as argppresent in 10 the reagtion m xture. The anount of

| ow nol ecul aPPNEICGHELRoS Preseit o fheyreaqtion smixtire s SheRanixpussAfde™t o t he
difference bgiolam WigHlials afenfliafdduiithold ofTEaEh ficdinéGlorRegRent 10 the

reaction mxture. Wien mxtures of 1Tow nolecular weight difols are
enpl oyed, t hErgglyadunction af shaaraowits ofibo disds present| their bailipglippinds,fandct i on of

B T SR I
di fference between moles of diacid and polymeric glycol. The copolyetherester elastomers
described herein can be made conveniently by a conventional ester interchange
reaction. A preferred procedure involves heating the ester of an aromatic acid,
é.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 betow. 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 ‘]

dimethy! esters and low molecular weight diols as above, or from the free acids
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bet ween mol es of diacid and pol ymeric glycol. The copol yk Marckg(gs

el astoners described herein can be nmade conveniently by a conventional
ester inweorksege reaction. A preferred procedure involy ﬁiﬂjﬁ ag t he
ester of an aromatic acid, e.g., dinethyl ester of terephthalic aC|d W th
the poly(al kyl ene oxide)glycol and a 20 nol ar excess of the |ow nol ecul ar

wei ght di ol , e a catal.yst at 150-160C,
fol l owed by di stlﬂlygil ng %‘l‘t?é Altﬁm l’d?olﬁ?rﬁe‘borgmgswrlcﬁl’g"ﬁ'ﬂﬁﬁﬁﬁb b eact i on.
Heating is cmmpmthbrdtrectesterﬂidmeﬁlﬁoﬂvqlpﬂb ritife AdidsC BAM)dRidEs or 4&PeNdi ng on

t enper at ur e, %?%ﬁﬂé? andP? slvl&tmexcess th| s polynerization i1s conplete
within a few OF Sxampfc, Peortmpﬁleppmgssps $lebest@cum bﬁthe25
preparation Q,fcugvhgm l;@g:‘glls%g. can. r| ed to a
hi gh m)légcul ar_ wei ght copolyet‘:ﬁq‘)lo @ﬂgﬁgﬁw% '@Bﬁ 8 bel ow.
Such pr thpse pI‘(EpSﬂBE(h mypaesmueliflthabn hih RRcBL.
esterification ar-ester, . i nt er change processes for ex%brrpl e,-the long-chain

gl ycol can be reamﬁd&éﬁtlﬂﬁ;ﬁfcp&lhﬁbrﬁrthénh t‘aq‘l"%‘a‘l‘gl@@%@{] %El)é{mfrlm n

ester honopol yner.-or- copol’yner. in presernt
randoni zati o SS’&'@E?‘SOfﬂlhex@Hmfslmhaehaue&obrThrklpnasomhymwxoﬁs copol yner can

be prepared. kC e fromeit the dinethyl esters and | ow
mol ecul ar wei l%l’lﬁ&l‘ éa[ﬁé %@@g na} esier B‘rtr"rrf’ gFP%‘é“%‘é‘l‘Hg digiligtienh 2004 WO
00/ 23184 PCTASiR4aROGE Gnotédulr gzl (GRRNBEE M REER IR dle <L 1
short-chgin ester tﬁopol ymer .can. prepare direct esterlfllcatlon from

appr opr i gt &~ 5epjye gﬁﬁ%mlfae@eetrreadtsore uSNlaﬂynUBmed ifithis fmabdistiBation grh di ol s

or by ot her: lp 851 iy t aci ds glic et or
car bonat es. %w ousjs%hérll% pr epéoo’ &%ner glﬁj 3?%8 F?*rl@p"glfl6 élf%leSF H’ﬁﬂlslng

t hese pr ocess:earsnnmdmeqeneﬁam&oﬁﬁaﬁtbeudmg-&l}@(ﬂ SHiMERIbury1ihe resul ting

pr epol yner il‘él hen car led. to hlogh mol ecul ar wei ght by di st|IIat|on of the -

excess 'of s HPB'P"a“l"Hl “hexaiedsd,3, %-llltm@lml-&é 6ﬂuISBBCi3ddemaq&-| on".
Addi tional egugi-4- H}mﬁrﬁt&gﬁﬁe%ge’rﬁb@fﬁrﬁ%ﬂ:ﬁ s d| l I I a I.on..t o

i ncrease: t he -nol ecul ar “wei ghit and. to ran WERS TY {he 10
copol yet1l§er e ¥pen etieriintsrchBagst to cosmpldts tlﬁl’[ﬁl)ﬂﬁdﬁﬁaluyn Qbétiunn qﬂ ol'tler'ftc’fﬂhﬁn& i nal

Ot on Bl BT ! Bk uhtiyfh posable mrediemenar )
ant i oxi dant s degrallativ®, it ifadbFagedus 1élemplta éﬁllxl%l fo‘l"ester interchange

reactlons Wh:le a wxde vanety of catalysts can be used, orgamc titanates such as

e tetrabutyl tttanate used alone or in combmatton w1th magnesnum or calcium

20 acetates are preferred Complex litanates, such as denved from alkalt or alkaline
| eanh metal alkoxldes and t:tanate esters are also very ef fectrve. Inorgamc
tttanates such a5 lanthanum tltanate calcium acetate/antlmony tnox1de mixtures

and hthtum and magnesnum alkoxndes are representattve of other Catalysts which

can be used

",'.' :

- 25 . Ester mterchange polymcnzattons are: generally nin in- the melt w1thout
added solvent but inert solvents can be used to facnlltate removal of" volatlle

. e components fmm the mass at low temperatures This techmque is espectally

| valuable durmg prepolymer preparatton for example by dtrect estenﬁcatton
. ] However eenam low molecular wetght dtols for example butanedtol are
30 convemently removed dunng polymenzauon by azeotroptc dtsullat:on Other ;

spec1al polymerrzauon techmques for example, mterfacral polymenzatton of ’

b:sphenol with bisacylhalides and bisacylhalide capped ]mear lelS may be
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hydr oxypheno ) pr opi onani doJ- hexane or-1, 3; 5--tri met hyl - 21§March 2004

6-triskdoPidggrtiary- butyl-4-hydroxybenzyl]benzene. NDS.EFQJS%?@I
' te the

pol ymeri zation techniques rely 15 upon ester interchang
pol ynmeri zation reaction. In, order to avoid excessive hold tine at high

t enper at ures ‘ possi bl e irreversible thermal degradation, it is
advant ageou Eﬁﬂm"ezﬂfﬂ’% ¢ pebymesy. djoth hatchamd rgatingansametaeds. Wi | e

"a w de varigh¥e dbedRE | |} amnat es such as
tetrabutyl ti taﬁat e usgkayi?%engp%ﬁﬁﬁuﬁ%ﬁr%%%%ﬂ%%nesi um or cal ci um
20 25, eart HPolysontlenshtiaxeffrepalpmhet can alsmbeaestuplishat in the selid/gliage b f ect i ve. .
I norganic tjtanate Sul as. .l ant hanum titanate, .calcium _ .

acet at el ant ihﬁ%ﬁnﬁ #P@g.ﬂ‘ﬁ‘gg&rﬁo}ﬁfimqy@ﬁﬁn:aﬁaPWWéﬁa sayR o ingr 825 K xi des
are r eprsese%mbbaﬁbﬁﬁtwldwmammigl;t\M%l? flefodhad ik Q{ﬁﬁﬁ%&d- Conpl ex

titanates, such _as derjived from al kal'i or al kaline Ester interchange
pol yner i zat iTéfisng degmdation beause it niust bh ysadeit temperhtumes beole thessolftenimiy, but

inert solve tofacilitate renoval, of valatile :conponents
-fromthe SZ“‘Cé’?ﬂP %Eékeiﬁ'gs% gpb"f‘é‘é!”ﬂﬁ“&" v g“’?% MEJEANIRA)  val uabl e
during prepakybier giperedepred offblyrtherizgwanpl e, by direct esterification.
However, certain | ow nol ecular weight diols, for exanple, butanediol are 30

conveniently reno i n |-yeri zation by azeotrppic distill.ation.

Ot her speci al po‘al@%é’gﬁ ;‘gct'f%@ﬁ%ﬁeéﬁﬁ?ﬁtﬂﬁggssm%%%ﬁ‘@,&%9{?%‘?4‘3% i3p

pol ynerizat isometifnes bilwibiinel stabilire theSaGmialtions furdnd a?ﬁﬁn@ﬂi@ah@ﬂ 1’}@.@ capped
linear diols, may_be 21 18 March 2004 WO'01/ 23184 PCT/US00/ 26510 useful for
pr epar at i on Ripdused degrpdation; Thisis reagdy acienedibydndoxporatingstabilizest indble  can be
used for any .her e ol ._preparation.

Pol ycondensactoﬁlé’)l%g@f3 féthF gg(gﬁ ‘#Ztﬁo%a?‘ifff%‘%%ytﬁr%@ﬁ%ﬁICBEWE’GC Pﬁc"f’#e solid phase
by heati ng dspevidlly Khderelephenols shdrheip abdviRives, AnfindPaidURtR defivatest r eam of
inert gas to 5 r,ei{mve | iiberated | ow nol ecul’ar weight diol. This .nmethod has
t he advant ad@Pdfatly - degradati on because it nust be used at

t enperatures bel ow the. softening point of the prepolymer. The ngjor

di sadvalt age is tReprésengtivé phenodderivRiVes Gseful as stabilizers include 4,4, -
bis(2,6édi-tértiarybutylphenol); 1,3,5-trimethyl-2,4,6-tris[3,5-ditertiary-butyl-4-
hydroxybenzyl]benzene and 1,6-bis[3,5-di-tert-butyl-4-
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
_ pigmgnts 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 mpoiycthe.restgr, are particularly useful in preparing compositions having A

resistance to photodegradation.

Various conventional fillers can be added to the copolyetheresters usually
in amounts of from 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 sitica can be used, the latter béing preferred, and white and ligﬁt |
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reach a given degree of polynerization. Al though the copblYerdhe084t ers
possesSsy8Biyysggsi rable properties, it is -10 sonetines a&/i sable to
stabilize these conpositions further against heat or Ii gFl Wy
degradation. This is readily achieved by incorporating stabilizers in the
copol yet her g r.conpositions. Satisfactory stabilizers conprise phenols,
especi al |y ﬁ?i}c’%ﬁ@ Eﬁ@?g’e‘é‘ﬂﬁe‘ﬁ%ﬁ? pabmernt Ingegerah these additines havier

derivative, thesfi&st ioflcyeasink!iady ve phenol derivatives
cYeaSin} tREPndB8lus %ﬁyﬁs?@%ﬂs

useful as stabilizers include 4,4, tiarybutyl phenol);
l,3,5-trimethyl-2.4,6-tris[3, 5-dijertiary-butyl-4- hydroxybenzyl]benzene
and 1, 6-bi s[ 3, 5- czﬂetlé‘?‘l‘laﬁé‘wc!‘ﬁ °fﬁ‘?Hﬁ§i%/%¥1%fF%§Fmﬁ DT FASENS JvOnsing

M xtures of ihivatgseof altaeisturdidbr permSiabidd KRR édb%ﬂtagéﬂ}at e

di auryl t hi odi propi onate or phosphifes are partlcuff arly tse th. 20

| mpr overent CPROlVEgATesisi-sentrining loyeris strongly adhareldlioithesutafratmal | amount s of
pi gnents or the incorporation of a light stabilizer, such as benzotriazol e
ul traviol et |ightWhbeehdRifinatd Botafidid btk ' ' ion . -

phot ostabilizers, such as bis(1;2,2, 6,)?3- Sﬁ?égﬁﬁgﬁf@%}tg@qﬂg?ﬁyl )

][1- but %I 6(53,159643“5%% QMWMﬂstﬁ;mEmbgﬂMﬁmhﬁwarcmptedih%/_ i nI arrlount s of
rom 0. 05- e c et herester, are particul ar

useful in pr g?&?‘?“%‘g&gﬁ%&g‘%ﬁ@r@?’%ﬂﬁ‘ﬁ%&%ﬁ%ﬁ% lWﬁW?ﬁ“@GB’&F bafat iyon.
Vari ous convenfurthephdviantage fifat ﬁélﬂc:i}ﬁbﬁdmmﬁtiﬁ%ﬁfﬂf”

,}Lyﬁ_@ usual | 'y
in amounts of from 1-10 percent by wei ght based on the ‘to géﬁ\i}éﬁggt of the
copol yether ‘?@5\"&% irectien throwghytheHaydre ofthe lartinats i< f@yter tianahe al uni na,

(
bon 30 bl o] d.. the latter being pref d, and
i to and | ond 90 UGbeSle B0, 1RG5 S ofd nedvef nebonbimpes) or oo

pi gnent s - cardhesiaiiadldopint doentigdtionBiith tHatopeReitRteste-BEmSin /es have

the effect of .increasing the npdul us at various el ongatlo?{gh%é | am nat e
structure ofSPeRIFRSIBESiHCIuTe e exhibitaifersntialpenpeaddilitt | nvention is water proof
and noi sture vapor perneable and has the advantage that the 5-

copol yet her est er Inenttekamimge steyctires SxisibitMRaiNerefig b@ﬂn&aﬁilﬁ?,%é W tRAt €

Wer e tﬁe Ian)'[ na&.e qQbt ai nabl e by the process of the present 1nvention
1n the direction away from the copolyetherester-containing layer and tie layer and

towards the substrate (referred to in Formula (1) below as MVTRcas) is greater
than the MVTR in the direction away from the substrate layer and towards the tie

layer and copolyetherester-containing layer (referred to in Formula (1) below as

MVTRgac). The MVTR ratio may be expressed as:
20 MVTRCAS ! MVTRsac (Formula 1)

In a preferred embodiment, the MVTR ratio its at ieast about 1.5 and is
preferably from - 2to. 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 suitable for a particular end-use, as

required.

In a preferred embodiment of the invention, the MVTR of the tie layer is
from . 100t = 2000, preferably from 150 to 1500,
g/mi’/24hrs (100 to 2000, preferably 150 to 1500 gm.milim?24hrs) according to ASTM
30  E96-66 (Procedure BW); and the MVTR of the copolyetherester-containing layer is at least
about 2500, preferably at least
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conprises a copol yetherester-containing layer and a tie 1%&‘?‘*@8%“ si ng
pol y(et hyl ene vinyl acetate) as herei nbefore described, the |amnate
structure 12%5 the further advantage that it is capable of exhibiting

di ffer R PP neability, i.e. 10 the WTR in one di r e®GTHSUORAEBgh t he

| ayers of the lamnate is greater than the MTR in the opposite direction.
Thus, the use of a tie layer not only inproves adhesion but also, in

conbi fat | onaimutBsomemdapmlewfbﬂbasﬁambowmoomgbduwemoo enabl es the
structure to exﬂ)b;,lé differ ntlal E rrga I n_such [ am nate structures
exhi bi ting STFTEMAe4hlp accor 58?1“5 §4E QGWPRE‘I“ISBlmthe di rection away
fromthe copol yetherester-containing |ayer and tie |layer and towards the
substrate (referligtisdesirad Fohavelthe faijindie fimotias addVTRiASHntrs! lgyeeat er  t han

he MWTR i f b | d ds th
| ayer and cSBBIO)MERLEREFOEDHRareHT IS Aytrecp et S RHoras ﬁwt%ﬁ%i @
bel ow as W}ﬁﬁé‘@ thd BEnth TiYer il dueh ﬁ?a&’tﬂé%%kr @Pﬁﬁ%ﬁﬁate%{%uw

MVTRSAC (Fornula 1) In a preferred enbodi nent Rratio is at |east
about 1.5 afentpigingtherengel lgyearivhriel1d,end peeferably 20/fiReslese fzh thayer is

primarily d emni_c. 0 on of the layer and the
t hi ckness o? §E§%ﬁ%&é@ﬂﬂn& g?ﬁ@%fee"b@é‘ﬁ@} E‘SISQR Y¥5 be adjusted to tailor a
| ami nate so that it is suitable for a particular end-use, as required. 30
In a preferred efbs@eraeabiliy is nef lingerwith yaporpiresse (RIastvettuenidity. lAsyer | s

br ofer ool y 150 R DBERRRY IR IR b kb i MR AR et At 20

(Procedére B\fer iman atdoeniifiBnthed Bieitc enapsRidiowEith RiuseOittaswelNand ayer is at
| east abou% 2500, prefer ably at least 23 18 March 2004 WO 01/23184

PCT/ US00/ 2659PBHB0Fe BEsDwablen § heavater sietl capabiiljtyfaf ghe capelettessiErt o about

20000, increases with an increase in the weight percent of the long-chain ester units in

the polymer.

In the preferred embodiment of the invention, good bond strength is

15 obtained between the ﬁllﬁ layer and the substrate, even when the film layer is
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
pfimarily of potyolefin 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 number of uses. The laminates are of particular use as membranes which
ére waterproof moisture vapor permeable membranes, particularly 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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gm mi | / 2/ 24hrs according to ASTM E96-66 (Procedure BW .15M¥ajch2084 gesjred
to have the lam nate function as a vapor control layer, a control |ayer as
descrigﬁs e i s added between the substrate and the tie layer. 5

Typi caM§/® control layer is such that the MTR of tHHETURRAHS
structure containing the control layer is 5 to 10, and preferably 20, tines
| ess than the MWTR of the | am nate structure wi thout the control |ayer.
The per meabibeiusgd inghaipiniifactae ofwvaterprogiandpyaaswaper peraleablefabrivuor di ty) . As

the relative hum.dity is increased, the cppaol.yet herester-containing |ayer
absorbs 10 \k}ﬁ?g}fﬁfﬁxéwp %‘ﬁ‘fﬁw&qé‘?%'ﬁgwﬁ%ﬁ@@eesﬁﬁt?iqst gmﬁ‘maﬂﬂ causes it
to swel | angurghal ampesOSRhdRAERREY fAnd WiterWabs¥ paihbic GaRmdkd mby Of the
copol yetherester. increases with an increase in the wei ght percent of the

| ong- chai n &9MpFisgapybstrate suches pyby eepolyester he preferred enbodi ment of the
I nvention, good bond strength is 15 obtai ned between the filmlayer and

the substrate, eviining@bwi18ehé dtatlingdy Sid tefer¥iflf Yo Fidufe 1,laticAaprgdprred
enbodi ment of the invention, where the filmlayer conprised primarily

S

of a copol ydbhideenenlasticpelymer resindaven{2b)iand shavsleaes Bierdd hpreicoexirusiel mar i | v
of pol yol efi bR rudld (1 r L.Aal terial of the

i nvention ex |nglhit% a bg%\%lgg()@??%eﬁgg‘{bﬁggfwﬁ *ggg{tgﬁﬁﬁ%ﬁe?}“ rcg preferably,
20 t he bondibegvenmemgilh(1d) ahdehiliasil (E)eThatebeasalayes(3) id geatdd dff Hiitela and nore
preferably at |east. 2 N m @%g rding,to ag, even rmreipr_ef erred enbodi nent
of the i nvefRd e Iolfdpet showmy forrreviliag o dispesaband ke fisished lamipats (4,

copol yetder §gfi& ont¥iatiinRertrBil HStS% less than 50 p.mand the substrate is
a nonwoven corrprcimse(:il prlrﬁarl&r(y 0 og{l)?yol efin fibers, the bonding strength

between the film 1he 25 substrate is at least 3 Nm and [ e
preferably at Ieaigﬁr}g@"ﬂ/tﬂ%‘%ﬁage‘i‘éia‘ﬁ‘ﬁ?@_S“b‘F‘é‘F%‘F%}SF ofia %ﬂga@g&)w m and
most pr ef er all Mya(6) ASthertRopihdiic pxi}ﬁnér@@giﬂ@éﬁir%t(g?’.%@?O?Pﬁ f2abl e by the

process of the present invention HhHave a nunber of uses. The"lam nates are
of parti cul defegs'e the pringipalahiestiohpEinansmissiomae fompistwé vapwir sSthereisvipor

per neabl e meghr .particul.arly menbranes 30 havin | fferenti al

per meabi | i tyﬁ&q&%gfrn H: P?I%BB%/‘{%EHEH‘ @S%Fﬁ‘étf?n‘fafy Ogﬁgt'he construction

i ndustr for exanple as_roof or wall liners. The |am nates may also 24 18
Varch 2bb4 The mvention is further illustrated by the following examples. It will be

appreciated that the exarnples are for illustrative purposes only and are not
intended to limit the invention as described above. Modification of detail may be

made without departing from the scope of the invention.

EXAMPLES
20 The process of the invention is exemplified in the following examples. A
series of laminates were prepared using a peelable release layer in an extrusion
coating pfocess according to the invention. ‘ A senes 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 85g/m? (available from E. I. du Pont
de Nemours and Company). The PE nonwoven was Tyvek® 1460B with a basis
weight of 60 g/m’ (available from E. I. du Pont de Nemours and Company). A tie
30 layer comprising ELVAX ® 3175 (a copolymer comprising about 72% ethylene

and about 28% vinyl acetate; available from E. I. du Pont de Nemours and
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WO 01/23184 PCT/ US00/ 26510 be used in the manufacture ofl3MeehgPebf and

wat er vapor perneable fabric for wuse in, for exanple, agricultural mats,
absorb%pbdli%ﬁ'ggne articles, garnments and surgical drapes. Such waterproof
and- wat'er VApS! perneabl e garments may conprise a substYGHES®HY s nyl on
or polyester. 5 Turning now to the drawings, and referring to Figure 1, a
tie layer (28), the thernoplastic polyner resin layer (2b) and the rel ease
| ayer (3) ar ¢ URRAY} Wasethaed dpseme of theraxaaples.] The peslable heleasatiayer stae (1) .

The coated sylspy AMYTRO] Jbetween. ni | (11) and chill roll (12).
The rel ease Iayereg('le) I'S --pee?ggo%%&m%ﬁgm%%r ate roller (not shown) for
recycling or dispgsal and the finished |amnate (4) 10 rolled onto a
further roller (ndihesnpolagthermstescontaiginglapirqsedirdsach oftHeamamples vedsr uct ur e

consi sts of : ' ye and .t hernopl.asti c pol yner
res?lnsczat i n? : kﬁhg]vav% %M%%@r%a% L Fé?@?gggﬁe?ﬁﬁmﬁ%ﬂréﬂnb%ﬂngbi )r/ect i on
of Lransii sSIAM 000G 3 hydepiaiedopoflBeesic cdthihln 45U cigfh pddiy TiasSi on of

noi sture vap&r}t}itln the direction of arrow 21. e invéntion 1S further

i 11ustrated e teisphtbalateg and Afrpieight percemiethyléne oxideprepylehedxidaat t he

| ' ' | d t intended to linit
The Tnventi o iSlyheetetepbiatie DML ARMEPERAGD Slafomed i Drnde
wi t hout deparcbpeigetherestet Was cisrained b eh&@aﬁﬁiﬂ@ﬁélb@?opﬁé@@k&?glﬁgl witg process

of the i nvenk‘igon.i S exenﬁléi']f ied in the follow ng exanpl es. series of
| ani nat es wePd Y& Retgnt &hylgneoxide, augihad aanad vegight ofrabant 2000r usi on

coati ng 10r ocghe cBFAQEHRE et ' ' AR 88, PL arative :
Exanpl es was alcsgagrepar gdﬂaﬁ?%{:}lpmgﬁtgh@iskge?pd:e CBE%Pg%ﬁgggﬂgégse | ayer. In
t he exanpl es perchet, stbemtaine 4mweight percer shotta¢hbiaRyleeifitd Pie p? en 25 or
a pol yet hyl ene, ( PE).. nonwoven. e_substrates used in the exanples were 5 55
v Ho. | The REkb B BHASI0M G dPRas PSR inGudohumIGhing Onted

pol ypr opyl enee;ifae 8 otdst j [ bg/n? (available fromE. 1. du
Pont de Nengeu]rs angmég?r%gnr@?ft?ﬂéﬁﬁgbﬁ%mggﬂ{wg' Tyvek(r) 1460B with a
basis weight of 60 g/n2 (available fromE. |I. du Pont de Nenours and
Conmpany). A tie 30 |ayer conpPQYIRARATIAE EXAMAIRK1(a copol ymer conpri sing

about 73% et hyl ene copolyetherester film of the AM 6000® polymer was extrusion coated

onto the PP nonwoven substrate described above using an extrusion lamination
~ 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 waé' fed to the melt bloc at a melt
temperature of 250°C. The melt was extruded as a molten film t.hrough 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 50 mm below the opening of the die. The PP substrate and
molten film layer were immediately pressed between a chill roll and a nip roll.
The chill roll was a 750 mm diameter, chrome plated, water cooled (Tmin = 8°C)
roli and the nip roll was a roll with a silicone rubber surface having an 80 Shore A

30 hardness. 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
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and about 28%vinyl acetate; available fromE 1. du Poni8 Marck@®trs and 25

18 March 2004 WO 01/23184 PCT/ US00/ 26510 Conpany) was utilized in sone of
t he exanpl es. The peel abl e rel ease | ayer was LDPE (STAMYLAN (r) 8108;
avai | aBY@0¥38%4 DSM . The copol yet herest er-cont ai ni ng | ayrrT/USKOd6510 each of
t he exanpl es was ACTI VE MEMBRANE AMGOOO (r) (E. 1. du Pont de Nenours and
Conmpany). 5 AM 6000(r) is a hydrophilic copol yetherester containing 45
wei ght ~ per ceolt &&nﬂyﬁdb!ﬂeﬁ&‘ﬁiﬁa@éﬂ@feﬁ%ﬁttﬁce-lﬁi‘ﬂ)lﬁf’A‘éﬁJsﬁgfe %9]9 thyl ene
oxi de/ propyl ene oxi de copol yether terephthal ate. The copol y(al kyl ene

oxi de) gl yc8uckhm layst wakebtained. Assuipmrized asTahle hathe bbdistrenttiby

end- cappi ng t her)..gl.ycol w th. 64 weight percent ethylene
oxi de, and R%ﬁ)eéﬂ%@eﬁ%gtpag? gnm%&ﬁiﬂll%c}%/yeéﬁ'ﬁaétne H@g!e' 10 The copol yet herester
had a cal cul ated et hyl ene oxi de content of 33 weight percent, and

contai ned 45 wei ght percent SRMRABAJIWEdEXAMRIE 2s. The pol ymer had a

|
mel tingspoi nt of A2 ' ' 1N _a, dehum di fyi.ng dryer
(either 58 hour s é{%gg%ﬂr%%s{%?&&sg@ﬁe %@@PS*@%%@?‘W&% VE
EXAVPLE 1 15nta thePBinpewhesresibstratt destribbd bbeve AR th khdprorEdiofWas

extrusion coated .ontEo thf@r PP nonwoven substrate described above using aﬁ
ext r usi on Ig??f"r?éﬁt’é’ﬁ xaple; Lexpepy theighe palymes sealt frediraip wws ingreased sqyard to

Figure 1. ThewSdihs r%lm & Wprior t extrusion
coati ng. Thgéetcopol E/leat rest g&ﬁ%ogfﬁhéréaggﬁg}jﬁ&ﬁgp%; f"fé)?m%ﬁﬁp?#glea 2.5 inch
(64 nm di adebadow, the bl siesrarh Betivesidithe sibstii@ind@e fanaRetvad to a BAC three
| ayer |t conbining block. In this conparative exanple, the only polyner
melt fed to™HB'%El t bl oc was the copolyetherester. The copol yet herester
polymer was fed to the nelt bloc at a nelt tenperature of 250C. The nelt
was extruded as a nolten filmthro®BYAMPIESl m | ong die having a die gap
of 0.7 mm The rrhlten filmwas coated on the PP 25 nonwoven substrate

wi t hout the appl FtEtRobFthsresist Hmpidhe AM $RQO®polysnaroNAs §Xtrysipa cozted was
spaced 150 @HiolRt PV HoR®oPREAINEGate leddi®ed ibovel: mol ten
filmlayer were inmediately pr e%seg Cbefweenveaiagﬂl{aﬁg%#gﬁ ﬁlg)tﬁgssg&?gi p roll.
Comparative Example 1, with the following additional steps. A low density
15 polyethylene was (STAMYLAN ® 8108 LDPE from DSM) was extruded from a
3.5 inch{90 mm) 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

bloc at 2 melt temperature of 250°C. A bi-component molten film with the
copolyetherester as the A layer and the LDPE as the B layer 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 um thick LDPE film layer.
The LDPE film layer was peeled off of the copolyetherester 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 above according to the process of

30 Example 1, except that the melt feed 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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The chill roll was a 750 nmdianeter, chrome plated, watEMegd28 (Turin =
8C) roll and the nip roll was a roll with a silicone rubber surface having
an 80 %pﬁrﬁ @ go har dness. The nip pressure was nai ntai ned at 27 kg/li near
cm The'$8 n} was fed into the nip at a |ine speedP@FUSSR6A n.
After the filmwas cooled on the rotating chill roll, the | am nate was
renmoved fromthe chill roll by a transfer 26 18 March 2004 WO 01/ 23184
PCT/ US00/ 26%hangepthie bond strevgtic hetween keendubstrate wad tHedtint layer wadi@erepsadol | . A
substrate vvitE %ﬁls m thick filmlayer was obtained. As summarized in
Tabl e 1, t hd® 8 E‘l‘rength bet ween the substrate and the filmlayer was
negl i gi bl e. COMPARATI VE EXAMPLE 2 5 A copol yetherester filmof the AM
6000(r) polymer was extrusi oRQMMBARATIME BEXIAMPER 3nonwoven substrate

descr i bed above ootk det B BEBEAIR bon SRR A S B e
thi ck capol yatdiwe @PtRinwolvEibianelk defsibed BB 4R9rdifg ththe Prockss &€l ow, the
bond strength between the substrate and the film|ayer was 10 negli gi bl e.

EXAVPLE 1 A Commparatisersamplet, with thedbllowingaddaome] stypsp oAy VA tiadayext r usi on.

ted ont b d i hed aboy ing to th
o egs o ELVAKTR FOBNE R il Rl G s et i & ope. A
| ow densi ty 215ineR§einy) BaAfee 20 &Yk ANrhadr 184 Q3asldiRFcdinete®RMnevas

extruded froma 3.5 inch~(90 mm) dianeter, 150 HP screw extruder that was
al so connectiAClyee layer maltcombining hipek. The EVoopblynienyasfettto. thd eltl DPE

| d.to the nelt bl |t t t f.250C. A
oL Y orpihan P\ pdnt ey 480X, B WeotmaoteR ankel St wihithc s, “and he
LDPE as t he cBpbigiiBEred@s afink AIRSEr £11 hB L DIFhad the (Miafer iikeeiRiaten fil m vas

brought into contact with the Corona treated PP sUbstrate as described in
Conpar at i ve UEeagpthe die. hhe moithe filo yeds\bsought éto eontaet with e aonenaf trdatedf aci ng

t he PP subst ] enmy the chil ..had_.a 25 gm

thi ck copol y ochoyat & SATRE f CHMRIERye EUhRET, SlhrbeE%A rafRlsd = e

LDPE fil m | diiarfaving tielP esbsahie. Ofhctingimepeintied GoastiRichilpigr hddeavi ng a PP
15 25 um thick copolyetherester film layer and a 3 um thick EVA film tie layer

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 additionfil 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 betwet;:n 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 pm thick copolyetherester film layer.

28



25 substrate/ copolyetherester filmlamnate. As summari ¥eMarsh2Phi e 1, the
bond strength between the substrate and the filmlayer was 0.19 Nm
EXAMPLE 2 A copol yetherester filmof the AM 6000(r) polynmer was extrusion
coat edwgﬂl’g}lﬁ‘ﬁe PP nonwoven substrate described above FEIHNWPRF R0 the
process of 30 Exanple 1, except that the nelt feed rate for the LDPE

pol ymer was increased so as to obtain a 20 gmthick LDPE filmlayer. As

sumari zed A2 TabthecklLDRE it 1616 whé allBertB b€ the 2ppdsild@id1d 2B 84
PCT/ US00/ 26510 change, the bond strength between the substrate and the film

|l ayer was i wePeyetBeresienlayer. ATy IRPIOGiRAryer was pesledpifof thea copol yet herest er
filmof the r. ' o0 1RO : PP nonwoven
substrate dgé\%l?%g%%g%%@géﬁlc@ggP%? %g%gﬁ%%%cess&&) 1%%%#%5% gﬁ? ve Exanpl e
1, with the liminatemAxgsuatidariiedriaTalsiedp the bdnd iréngth betwagr the subhtkbeand ) 3175;
E. 1. du Pon nour s Conmpany)was extruded froma 2.5 inch (64 nm
di anet e;g, 4612‘?—&&%@3’5W8§<%'%&g®' that was al so connected to the BAC three

| ayer melt conbining bl ock. The EVA polyner was fed to the nelt 10 bl oc at
a -nmelt. tenperature of 240C. A bi-dwAMMEE 4nolten filmw th the

copol yetherester as the A |ayer and t. as.the C |ayer. was extruded
t hrough the die. “?ﬁ%pqlir%?t@gﬁs%{ﬂm &’g‘?e%@%@mﬁn?&ﬁ% W’Pﬁ‘.""lt corona
treated PP shbgklcaidad@aaTH hddSdviR sERiRR Rtk dRN8PAR odindNoltie t he EVA
side of the filmfacing the PP substrate. The | ami nate renoved fromthe

chill roll maecess aBEpanpledt exaskt baitbt wsitfeedmtefor thid BPPEpelymatavaa 3 pm

t hi ck fi.lmti I bet th t I d the PP
Substratte | AbSRessap B3 Btobtn A n hek R K RSy AS i BEREsSR t he-
substrate anghbldIR it {d iR e MRS B HRXPORlLeRe Juhnsenalivid figf ester film

of the AM 60009 pol yner was extrusion coated 20 onto the PP nonwoven
substrat e ddsysrivssguetbbaethg pobmetir digmt failedhbefpregbe Sdm delambpaiphifromithe Exanpl e

3, with the s‘;.lgétl'a?w e %gldéﬁein%&aéf {Re S&%ne'rb‘ﬁkrg,w mgaesrl]nseidtz%cording to ASTM
D1004, exceeds 100 N/m.

15 The MVTR ratio of the laminate of Example 4, with the peelable release
layer removed, was measured as follows. Using the standard test NF G52 ("up
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
copolyetherester-containing layer was facing humidity was measured at 2328

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

r | COMPARATIVE EXAMPLE 4
A copolyetherestel; 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 I, 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. L. du
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pol yet hyl ene was (STAMYLAN (r) 8108 LDPE from DSM was eMawbd0®4toma 3.5
inch (8.9 cm dianeter, 150 HP screw extruder that was al so connected to
the BAC three |ayer nelt conbining block. The LDPE polynmer was fed to the
nelt 28VQPHEBIM a nelt tenperature of 250C. A three- conREEHS0RFWen il m
with the copolyetherester |ayer A sandw ched between the LDPE | ayer B on
one side and the EVA layer C on the opposite side, was extruded through

the di e. ThePamkie denfoursandeGorhpaiy) biasiusédingideastithe PP hohWevasubieats.r eat ed
PP substrate, as descri beLd}, in . Conparative Exanple 1, with the EVA side of
the film fachhyreRanzsd i Jigele Lyt bong sticagthherwesndhe syhstrate anddhs fille chi | |

rol 1" had a Jaf@rtvitisko Nithm EVA layer adhered between the PP substrate and a
25 mthick copol yetherester filmlayer. 28 18 March 2004 WO 01/ 23184

PCT/ US00/ 26510 A 2 p.mthick LDPE fi|m.l g{gﬁ was adhered to the opposite
side of the copolyetherester | ayer.E E filmlayer was, peel ed off of
the copod yet her esh @bpdigdBerel@ARIM S the” i a% i ¢

p ??‘tlﬁ bre . AMS00BES G4 2@8@5 extrysion coa

film copol yet herester | am nate. As sunmar | I'n ) teﬁe-.bond'
st rengt h betewehetmogwoutss subatrateaadording th ¢hd prioness af Eompasatide Exdmple EXAVPLE 4

A copol yet her v fil.mof. the AM 6Q00(r ol r extrusi on coated
onto the cor%‘%%%tﬁ)lé%é@%nﬁﬁe&ﬁ%n%ffgg‘gtg?aégcgg%l@\?,q\qil&ﬁe AR ®VSccording to
the processsubbtrdtd ETPIR®3L460RE B ENPlutPaft dENEmbeRdnd Tokn a&asq{vhﬁ LDPE
pol ymer was 10 increased so as to obtain a 20 mthick LDPE filmlayer. As

summar i zed i4fed mplpec af thePPmonwoyer ebrsiate. ttheddition, the thickyess dftheeen t he

bst film | h, t hat. | filmfailed bef
The 11 LY ol Sy ARk st AR e Bh e b gk MRt ibsastar e St potyrrer
film neasurmitkaiifoagmnd BxempRIM APLhares fEbIL POwith Mis dRankBEhMVTR ratio

of the lam nate of Exanple 4, with the peel able release |ayer renoved, was

neasur ed as Yodisg@Beth bstwrgnithesubsanpi¢and theefim kyecsas guchghatdlip” et hod at a
t enperat ure ‘ . i e substrat f.acin um dit
warsTp nmeasur ed?gy%@ guﬂgsgl- ﬁ?%@‘%@%ﬁ"&g E]W 5 “mgFeﬁOT e Sl y

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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copol yet herester-containing | ayer was facing hunmidity wak® Mesd08d at 2328

20 grn/ n2/ 24hrs.

the no

The MWTR ratio is therefore 2.16. COVMPARATI VE EXAMPLE 4 A
copol yet herester filmof the AM 60009 pol ymer was extrusion coated

onto

P18 bstrate according to the process of Conp&cavisser@ianpl e 1,

except that a corona treated pol yet hyl ene nonwoven substrate (Tyvek(r)
1460B; 25 fromE. 1. du Pont de Nenoburs and Conpany) was used in place of

the PP

nonwoven substrate.
bet ween t he

substrate and the filmlayer was negligable.
copol yet herester filmof the AM 6000

Tapigy)

As sunmarized in Table 1, the bond strength

EXAMPLE 5 A

| ymer was extrusion coated 30

onto the nonwoven substrate accordin he process of Exanple 1, except
that a corjona treated |psibsediatey| GRELHREWOVEIlyR&HOST I Rélask TY VB&(didg 1460B;
fromE |[|. |du 29 18 March 2004 Menidkdeds)18E Risild USOO0/26&10 |RsiRdn Nerour s
and Conpanyl) was used ijn place pf the PH @ahidka¥9n @hibiaiesstie. (N/ sunmar i zed
in Tabl e 1,| Cdmpaingivel stir endPh bpt ween thf AMbaior gt € and tHe £ || ayer was
2.2 Nm BEX4@mpled 5 A icopol yvetherester ffilaspa) tthe AM GOCO(r) pol ynmer was
extrusi on ddaumerdrativet o {t he PRonwbven -subsjt r aMeotacdor di ng td theopr pcess of
Conpar ati ve J22mRls2e 4 | except for the flol (40wmig [changes. |A corona treated
pol yet hyl endxmRlkdven |sub®Prat b (Tyvek(r)AM4ABOB;| f APPEE. (1. 0d& Ppnt de
Nenour s an (“nnrp:-\n\ll) wals used n pl ace_lof (25hen) PH n@m}\/en substrate. In
addition, t|HfeaPRleckness| of PPhe 10 EEVAXI| t AM6009ydr WdPEext[ruded a$ a 4 m
thick filml - 3 m thick@®iumh |lay@Pum) Hxanple 4. As
summari zed iga'npé'ibﬂ;'éel, wi t Pt hi b ER%Ae, tﬁ%“%orﬁd strengt|h ween the
substrate AnA-tRe—f—tmayer—wab—<olm t hat (o4 TVvEK( ) dubstrate
del ani nat ed BEF8FE the | .. A del anﬁggg?d Tr%’ﬁi‘f?rgqe su’lgf. Fatd. 1¥° The bondi ng
strength red—for—egeh—bf et eseri %b-d-m——{-he- exanpl es
above accor:ﬁ‘fr%glﬁ?g st andar ia‘t est I% 411.Afﬁ%mresupf§) ?re sh8wn in Table
1 : fim (25 pm) 20 pm
Comparative PE - AMG000 - < 0.02
Example 4 (25 um)
Example § PE - AM6000 LDPE 22
(25 pm) (20 pm)
Example 6 PE ELVAX AM6000 LDPE b
(4 pm) {25 pm) (20 pm)

a: polymer coating destroyed (bonding strength > polymer coating strength)
b: substrate destroyed (bonding strength > substrate strength)

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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30 18 March 2004 WO 01/23184 Table 1 5 PCT/US00/ 26510 SubstrateTie
Layer Pol yner Rel easeBondi ng (thi ckness) Resi nLayer Strength

t hi cknesst hi cknessN m Conpar ati vePPAM6000- < 0. 02 Exanpl e ég%ﬁﬁﬁgl 4
Conpar at i vePP- AVMB000- < 0. 02 Exanpl e 2(40 Exanpl e 1PP- AVBOOOLTBEDZ1Y (25

gm (2 ttm Exanple 2PP- AMGOOOLDPE10. 4 (25(20 Conpar ati vePPELVAXAM5000- 2. 3
Exanpl e 3( m (25 jim Exanpl e 3PPELVAXAMBOOOLDPE3.6 (3 m(25 m(2 jim
Exanpl e AXAMBO00OLDPEa (3 ) (25 )(20 m Conparati vePE- AM6000-< 0. 02
Exanpl e 4(25 m Exanpl e 5PE- AMGOOOLDPE2. 2 (25 nR0 jun) Exanple

6 PEEL VAXAMB000LDHEzEcdsé far( e piiphfatibl)orn 1&%&@%&@2@50%?%%@%{55&&% drpondi ng

strength > polyner coating strength) b: substrat, ed (bondi ng
st r engt Htsrmedisie ustetahavingny surfsee theerof a sheampplastie pobyener resiagslating anthow t hat

the proggas: Q(Emfn}fk@né Q¥t§é?$ﬂl@féléa§e layer in contact with the surface of said thermoplastic

polymer resin remote from the substrate, said process comprising the steps of forming or
providing a substrate layer, providing on a surface thereof by coextrusion the thermoplastic
polymer resin coating and the peelable release layer, said thermoplastic polymer resin coating
having a thickness of less than about 50 um, the peelable release layer having a thickness of
at least 30% of the thickness of the thermoplastic polymer resin coating but less than the
thickness of said thermoplastic polymer resin coating, and the thermoplastic polymer resin
having a viscosity less than about 3000 Pa.s measured according to the standard 1SO11443 at
10 to 10,000 sec™ and at a temperature from a minimum of just above the melting point of the
thermoplastic polymer resin up to a maximum of just above the processing temperature of the
thermoplastic polymer resin, and removing said release layer from the thermoplastic polymer

resin coating.

2. A process according to claim 1 wherein said thermoplastic polymer resin has a
viscosity of less than about 3000 Pa.s measured according to the standard ISO 11443 at 10 to
10,000 sec”’ and at a temperature 20 to 40°C above the melting point of the thermoplastic

polymer resin.

3. A process according to claim 1 wherein said thermoplastic polymer resin has a

viscosity of from 40 to 1000 Pa.s measured according to the standard 1S011443.

4. A process according to claim I wherein the process comprises the further step of

recycling said peelable release layer.

5. A process according to claim 1 wherein said peelable release layer comprises

polyethylene or polypropylene.
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capabl e of providing a | am nate havi ng good adhesi on between the pol yner
coating and the substrate even when the pol yner coating has very | ow

t hi ckness. 31 18 March 2004 CLAIMS |I. A process for the preparation of a

| am nate conprising the preparation of an internediate sybsif&y €ddavi ng on
a surface thereof a thernoplastic polynmer resin coating and further
conprising a peelable release layer in contact with the surface of said
thernoplastic polyner resin renote fromthe substrate, said process
conprising the steps of formng or providing a substrate |ayer, providing
on a subf ace Atfvecespicchylingdextairad| fmthehenipisingoid agt ofcoepoldinges tig Rgim

coati ngwatﬁ aldt'hengoq z%b & rel ease | ayer, said thernoplastic polyner resin
coating (i ng a R (Q,I?ﬂé’gbe 5"t ess than about 50 m the peel abl e rel ease
| ayer having a thickness of at |east 30% of the thickness of the

t her nopl asti ¢ pol yner e5| n .coa but |ess than the thickness of said
t her rmp%ast it P B’GF IRETOT IB% F"th’Hh% “ﬁ‘gre“h‘rli'a thigknessfrsaddicdaysrds fset Pagther esin

havi ng  ehidkingHQ$ tleXhdr@SpladtR PP Wsind@RQ. Pa. s nmeasured according to the
standard 1SO 1443 at ~ 10 to 10,000 see-) and at a tenperature froma

m ni mum of just above the nelting point of the thernoplastic polymer resin
Up 0 agMax Rl ackbi3ing 40O | ARoRIPCRESHAM EFRFL he

t her nopl ast | chTIp(S3 yamer 53‘% Fenov?cflgbsgalt easeﬁ(ﬁ?ﬁeﬁ;&from t he
thernopl astic polynmer resin coatl ng. 2. A process accordi ng to claiml
wher ei ngsai d I a I I esi i scposit | ess than
about 3000 P&, E’%ﬁ%ggu"r‘%& (t:(gglr%?ng }Eemflﬁallagtﬁgﬁﬁ’gié % g Wsﬁstorfo to

10, 000 secs'dopalyethartster digrgpesat ure 20 to 40C above the mel ting point of the
thernoplastic polyner resin. 3. A process according to claiml wherein
sai d thernoplastic polynmer resin has a viscosity of from40 to 1000 Pa.s

measur ego.accoy sthft@s bclhiRe9 ShaRibadagh &o%@l&éﬂzél%steﬂelas‘emﬁér@ﬁ% RGRRLEHF 10

claiml wherein the process conprises the further steq? recycling said
peel abl BCHERg Aqg-ghaipesster ynithang doeicbamcssisy apiigioined diead-a-teil ihiepah gsterai d

peel abl ﬂngagéseeﬁ@wng;eﬁamgawméSémg Péglrae@ﬁtbai)m% Tf%hu%gl ypropylene. 32 18

March 2004 6. A process according to claim1 r conprising the step
of coextruding a tie |ayer o
il

—0GO CRC

)

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

Il

—0DO CRC

(1)

wherein

G 1s a divalent radical remaining after the removal of terminal hydroxyl groups from a
poly(alkylene oxide)glycol having an average molecular weight of 400-3500,

wherein the amount of ethylene oxide groups incorporated in said one or more
copolyetheresters by the poly(alkylene oxide)glycol is from 25 to 68

weight percent based upon the total weight of the copolyetherester(s);

R 1s a divalent radical remaining after removal of carboxyl groups from a dicarboxylic

acid having a molecular weight less than about 300;
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wi th said thernoplastic polyner resin. 7. A process according to claim®6
wherein the thickness of said tie layer is less than the thickness of the
thermopl astic polymer resin |ayer 8. A process according tQ\glal oy Wherein
said substrate conprises a polyolefin. 9. A process accordlng to claimi
wherein said thernoplastic |ayer conprises one or nore copolyetherester

el asto S. .10 rocess. of ¢claim?9 rein.said copol yet.her est er
1 oot om & a gilentrRlGRTERRinBe B St or o R s BRRA A EBE I Eon 1 s and
short - chaidlecehit @eighlictisthirodbdedoead-to-tai | through ester |inkages, said

| ong-chaiin ester unjits bei represented by the fornmula: 11,11 -0G0 CRG (1)
and sai §heriderpeBerept PRtainiEhep PRI e pegenphertrehain priguglts. j j 2
-0ODO CRC wherein Gis a divalent radical remaining after the renoval of
term nal hydroxyl groups froma poly(alkyl ene oxide)glycol having an

aver age Lol edubraseshiagegriingdp claip 635 (ovheppin ihe sybsttate compunes aofoleqleli. diee oxi de

gr oups i; :

Dol y( al Ky ee ey 4 Fopdits 8P Abn iRl ind QR S AR AlchIae beliner ¢ ne
tot al wedsghdonpfistsinae copotempblgetberesers@).; R is a di val ent radical remaining
after renoval of carboxyl groups froma dicarboxylic acid having a

nol ecul ar wei ght | ess than about 300; 33 18 March 2004 D is a dival ent

radi cal 12.enmai nAngoadst accordin®vaklaoh 1hywhaeid ! thg reuling flaaiae s IVIRYING a
nmol ecul ar ight | ess abqut. 250; wherein said copol yetherester(s)

cont ai n>fM::Qfﬁl%5C phexsg AS d%F@eWP‘SEH%rVPP‘Eh'ﬁ*}Tﬁm&‘é‘PE_rmﬁn' IR) in te process
accor di @ffedtidn CdvalyNiréin Qhe CoydIRdtRiréstdrREntainRE! a3 CardONP N4y2L and HPhOlRf i n, the
tie layer conprises a copol yner of et h&_l ene and vi nyl ‘acetate, and the

t her mopFeRstrpie 498 INFERsacris dh MG in dhesdienstion avwrn fiamt Bisolpetiatre bayen ands (s) .
12. A DERERESHAGERTLI A8 chfblfditdiid-cbni¥fiGQhR, t he resul ting laminate has

MTRCAs
13. A process according to claim 12 wherein the resulting laminate has an MVTR ratio of

at least about 1.5 wherein the MVTR ratio is defined as MVTRcas/ MVTRgac.

14. A process according to claim 11 wherein the moisture vapor transmission rate
(MVTR) of the tie layer is from 100 to 2000 g/m*/24hrs according (100 to 2000
gm mil/m?/24hrs) to ASTM E96-66 (Procedure BW) for a 25 micron thick test specimen.

15. A process according to claims 9 or 10 wherein the moisture vapor transmission rate
(MVTR) of the copolyetherester-containing layer is at least about 2500 g/m*/24hrs (2500
gm.mil/m%/24hrs) according to ASTM E96-66 (Procedure BW) for a 25 micron thick lest

specimen.

16. The process of claims 4 or 6 wherein in the resulting laminate the bonding strength
between the substrate layer and the thermoplastic polymer resin, measured according to ISO
241 1, is at least 1 N/m.

17. The process of claim 11 wherein in the resulting laminate the thermoplastic polymer

resin coating has a thickness less than about 35 pm, and the bonding strength between the

substrate layer and the polymer resin coating is at least 3 N/m.
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> MVTRSAC wherein MVTRCAS is the noisture vapor transm ssion rate (M/TR) i-n
the direction away fromthe copol yetherester-containing |layer and tie

| ayer and towards the substrate and MWTRSAC is the MWTR ﬁ@&ﬁﬂ@thﬁFCtion
away fromthe substrate layer and towards the tie |ayer an

copol yet herester-containing layer. 13. A process according to claim 12
wherein,the resulting |am nate s, an MWTR ratip.of  at |east about,1.5
wher oi n1Bhe e PhE Temae qRll e Hovreaas o) cRIFRRBAR 1118 & XefgEes o

accor di npiduire @hptir FetmeableR@i®rdhel he noi sture vapor transm ssion rate (MWTR)
of the tie layer 1s from 100 to 2000 g/ n2/24hrs according (100 to 2000
gmm |/ nR/ 24hrs) to ASTM E96-66 (Procedure BW for a 25 mcron thick test
speci neng, 15@&;&{&%@&3&%6&35&%@%&9&1&&@ MPggei n the noisture
vapor transm ssion rate ( R) of the copolyetherester-containing |layer is
at | east about 2500 g/ nR/24hrs (2500 gmm |/ n2/24hrs) according to ASTM
E96- 66 (Procedure BW for a 25 mcron thick | est specinmen. 16. The process
of clains 4 or 6 wherein in the resulting | am nate the bonding strength

bet ween the substrate |ayer and the thernoplastic polyner resin, neasured
according to ISO 241 1, is at least | Nm 17. The process of claiml i
wherein in the resulting lam nate the thernoplastic polynmer resin coating
has a thickness | ess than about 35 .m and the bonding strength between the
substrate | ayer and the polynmer resin coating is at least 3 Nm 34 18
March 2004 18. Use of a |am nate obtainable by the process of clains 1 or
11 as a waterproof noisture vapor perneabl e nenbrane. 19. Lam nate
obt ai nabl e by a process according to any of clainms 1 to 18. 35
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