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r epar @io a lamnate, particularly a waterproof noi r
Berﬁeagfoeﬁrﬂgfné‘nate, conprising a substrate having on a_@&ﬁ%gﬁgsﬁﬁereof a
thernopl astic polymer resin coating and further conprising a peelable
rel ease layer in contact wth the surface of said thernopl astic pol yner
resin remote fromthe substrate, and optionally further conprising a tie
| ayer between the substrate and the thernoplastic polyner resin, said

process conprising the st RXTRUSIONCEBAPING FROGEYS @ substrate layer and
providing on a surface t hereof a therTmpI astic pol yner re5| n coating and a

peel abl e rel ease.[lh 1ia d0 oQt.i % al | pow di ti e10 bet ween the
substrate and the |p E S anc egt trPHgiong P%]&ﬂag?‘i‘zed in
that the thdlor6plis6/16%, m@lmeﬁ&nibeﬁlﬂ 1989 a viscosity less than about 3000
Pa.s measured according to e standard 1S011443.

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 laminate comprising a substrate and a polymer
coating, particualarly a thin polymer coating. In particular, the invention further

10 relates to a process for the production of laminate products useful in medical,
apparel, hygiene, agricultural and construction applications, as for example, in a

garment, a diaper, or a roof underliner.

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 polymer coating to the substrate.

There remain, however, disadvantages to extrusion melt coating n

processes. In particular, with certain polymer resin and substrate combinations
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sufficiently high penetration of the polymer resin coating into the structure of the

15 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
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required to obtain a ymer ‘resin’ifito the
substrate. |¥rappingiaatefias,cabriqs; ofetieal 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
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layer” (typically polyethylene or polypropylene) 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
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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. ]
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15 SR DETAILED DESCRIPTION

Accordmg to the present mventlon there is provnded a process for the

preparation of a laminate comprising the preparation of an intermediate 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 coextrusxon the thermoplastlc
B . 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

i
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is intended to -enco é%g no!tnhwcl)ltl ﬁ@SE gﬁgec S 0 rop (Fgagcﬁut al so
copol yner s vi§emens. astdischased ind3 % Bﬁtenﬁéo rtt;melm@ssxgnmo DuPBonpr opyl ene
units. The.t ven ;fabric,,-sheet or, weh" : as used herein neans a
structure ofﬂl%le\}mg‘(fgf f"‘?"fflebrlgc POl RS A ﬁ“i&?yg)r“g‘“ﬁd’éldﬂ fEFTEN a random
manner to forma planar material without an identifiable pattern, as in a
knitted fabric: DETAI LED DESCRI PTI ON According to the present invention,
there is provided a process for the preparation of a |am nate conprising
the preparation of an internedi ate substrate having on a surface thereof a
t hernopl astic polyner resin coating and further conprising a peel able
rel ease layer in contact with the surface of said thernoplastic polyner
resin renote 20 _.; fromthe substrate, said process conprising the steps
of formng 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 able rel ease | ayer, said thernoplastic polynmer resin

6a
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pol ymer resi.n coating. 18 rch 2004 In a preferred enmbodi.nent the

t her nopl ast’ ﬂ@qu#mrofr@sn ROPIS, New femsen USA.cBehw®isa rsglismd tradeprark g
bl ockpol yeth I her, oI pol yet her
am de copol ygnélrfclﬁg&%}”% e? hane @%Bg IOQ“'Ya’l?’iep‘%)cfly'?rg %f' arrco rrefm%

conbi natsi onurctimEeaailaie ahded thd namp Hsyae®dtom Ihe B Blaeéﬁrﬁmr@ . are
segnent ed el astoners havi ng soft pol yet her segnents and, har.d.. POl yest er
. segent 5, - 85Cleyplaad.daue, USAY I apners prefrged embedimsnsthe iermoniastic o pupont ) -

S POy SHe R BEO BPRR R B BRI sl 1 nare

regi stered te@cﬂemthiseﬁhommﬂﬂmthasmdmbexﬁlmapxbllmhedescabuﬂe copol yners are
copol yam des avai l abl e under the name Pebax(r) from AtochemInc of den
Rock, New Jersey,-rhy &P lrendrSidh §QHL gd trademark of Elf At ochei n,
&A. - of Paris, ran?ﬁm ui tg%%r po 3l/uret har%a‘ghare thernopl astic 5 .

ur et hards aiwa tedxirasion pesceshwherairbthEs¢specteerlydrs om chlestr@led on@odr | c h-

Conpany - of Cl evel and,. Chio, USA. In a nore pr ferred e Odl%
t her mopl ast ithe subskgiaegithephy ﬁm‘ﬂ@ﬁﬁﬂsﬁé‘%’“&ﬁé"%ﬁ’ O FEPEIPG $¥Th

el ast omer s Qfﬁﬁje 'eﬁdég?o?éf itdd of'a qgﬁ‘l'il dffce diflland dir%ﬂitmtgrtﬂé st‘ilhﬁ‘nolten

i nvent i onwi I M lescr| be e process or. the. preparati-on of the

| ami nate - 1Gaye|rsor,q:refambly, bglsmgle}chm’mebcquMDWn it W@@@Mﬂ%@lﬂﬁ glers are
coext ruded o to the substrate, either -S4 tanf ngq(gétdfum on of the
respective It 5 ESBeqtie BakYAeTS #g H@trlﬂ'étﬁfl ?hi"ffl(‘f s f-orifice die, and

t her eafiser Urﬂéﬁlfdﬁg, ahb Qhe?édﬂeh' eﬁ@ﬁde@ﬂogether ﬁ'om the die orifice under condmons _

of streamhne flow w1thout mtertmxmg onto the substrate.

The process is an extrusion coatmg process wherein the release

layer i coextmded w:th said copolyetherester—contammg layer.

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

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



| ayers, or, preferably, by single-channel coextrusion injgMy,cip @Bkt en
streans of the respective polyners are first united within a channel

| eading to a die 15 rfani fold, and thereafter extruded together fromthe die
orificeygggefggondi tions .of streanmline flow w thout intges msﬁ:t'o t he
substrate.. The process is an extrusion coating process erern e

rel ease |layer is coextruded with said copol yet herester-containing | ayer.
20 The process of the i vlg'gtipn has t he, advant age of providing | am nates

whi ch have BRIk RELc TRERIFS CREPESS 3 copRbiedistester coming adng | ayer: and
the 7 18 Narsﬁﬁkﬂ%%n\@@xﬁﬂdn%ﬁﬂ:%ﬁ wWoluld M&gﬁ%ﬁ%ﬁ%ﬁﬁﬂo verftidphr cul arly

| am nat es conpri sing a copol yet herester co substrate conbi nation

whi ch woul d laminaten ongitmsmaveatingipiocgsses Rheqroasais ofparticutdr usmfootheext r usi on

coating processes, Th r.ocess _i.s of .particul ar. use for the manufacture of
Fam nates nAARIPCLTe AF RHBRSR Brving 8 til Polymper rssin 19yEp e prressieliot; 5
particulsar paftichiy ubdifor R Mbacatiute O wABIR6 RGOV Alor pemiabRI  per meabl e
" l'am nates, particularly |am nates having differential pernmeability. The.
process of t¥BimRiEsaE@arElagrnges having alrffmélai permegbiligy.epar at i on of
| am nat es conprising a thin copolyetherester-containing |layer, particularly
a layer of thickiegsodessef thaafivention is dOfariidulBaisk férthd plepatafiss of han about
70 m 10 particularly | ess than about 50 gm particularly |ess than about
30 pm and l@Bingates Gp@Priging adhin gopnlysthstastermoptaining layer, apitigulary a layer
copol yet her | Al r is at le 5, pm an referably at | east
12 p.m For %? %@Elg@&g{'f ggn@gﬂ g?‘-’%??@t‘fm‘t%ag&%ullgﬁfeﬁ m%ﬁég?lg]@r"gn’r elative to
each otfter ipartichbarfyQbdsQin abdte 50 PIRG PAe RIBATRBIESY th&P Mctt BDMeh, laRger 1S
adj acent the substrate; the 15 peelable rel’ease |ayer is adjacent the
copol yet her gattanlariyiesithamgbdua 28 pno Prefesblys thefcapel yethetehter-containing '
copol yetherester-cqontaining |ayer which is renote fromthe substrate. The
substrate mdYHes AAsASH WEHAY} Prstreiy dhisastddial . preferably a non- woven
material, and nore preferably a spun-bonded nmaterial. In one enbodi nent 20
of the inventi on,Forlie swidintabedabitht seker of tHedaydrs Rfativieas eachuWtherliy at

| east 65, particularly at |east 90, and particularly at | east 99, weight
percent pol %'f QY- .The.gopo}yetherester—contammg layer is adjacent the substrate; the

15  peelable release layer 1s adjacent the 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



particularly polyethylene or pol ypropyl ene. The pol yol ef 1&Maeah 2064t ai n
m nor VeoroLzsus4 of ot her conononmer units but shoul d cont apdr/Bsegkgsst 50,
particularly at |least 65, particularly at |least 90, and particularly at
| east 99, weight percent of 25 olefin repeating units. In one enbodi nent,

at |l east 50 ' : a 5. s part i a at l.ea 0, .and
particul arl §/h ég'? S{dlaogl;gt é’@‘b*“%#&ﬁt Sépoél?i%ltsgg?mfl‘ﬁghﬁhéﬁv“gﬂé&b Fléf I n
fibers. In asbyhotmil caidndelingort by paisingiths ebtifongh #8aturBddesieah Whi ch  when

att-ached vi ahnelgﬁr}ani C aQ(gI or chem cal bonding to a copol yetherester in a
convent i onaP R é’r‘“{hg’lﬁrﬁ PUSHHE AP srawleofmipunrhynded aomvovenfasefabs t han |

N m 30 as dg{ﬁﬁqgvmoﬁﬁq-ﬁéik%. | y bonded
mat eri al " means nonlvvoven fa r?@?‘#@??%@%f@ﬂeéﬁ%ﬁa@ﬁ%iﬁgﬁxyﬁgvcgu been
extruded, dPaninde Nemio@s 38d Qemplang004 WO 01123184 PCT/ US00/ 26510 then | aid
on a continuous belt. Bonding is acconplished by several nethods such as

by hot-roll cal englegs eﬁ:ﬁo&ﬂlenyomiﬁ%ﬁwﬁp%o EVARHEL e flgpsteam

chanber at an elevateéed pressure. An exanple a spun- nonwoven
useful in ohpravidiega lio lnyesbdyean thesqpoiifetingatrohtapiing Jdyensnd teai | abl e

fromE |I. du,5. Pont. d nmour s and any. .L.n_an, enbodi nent _of the
i nvention, g‘ﬁ‘%snﬁféoiggge P@F‘Eﬁ OTBEr{BF: O%iﬁéﬁgg‘éb‘mﬁfpvﬂ’:gcﬂﬂihﬁﬁl%oﬁhﬁi e layer
bet ween t he céﬂﬂ%tﬁ%h&rﬁﬁﬁér%&p}@{tﬂ tHEub&YARL. 17 Bthel Words Mé lt%%%is The tie

| ayer performs the function of further 1nproving adhesi o
copol ydfher apabie gfsiompatabilizing thg shbstrdteamdiths copdlipethémestet palymepats, the tie

l(:g%g{yle'ts hé?gs efab%%ln gfﬁaﬁgﬁﬁ‘}‘ﬁ%ﬁ@ﬁg@% u@%ﬁ %L'Te?"%?ﬁq' W%Pﬁ’é“s@t?st rate and
the copol yephderest @hbdlhiitthe tiolafer dnfiries 6k SHONIBBBlymdder ti e | ayer
conprises one or nore copolyners of ethylene and vinyl "acetate, preferably

a copol yner ctylepeiand winyl sestatenreferady s sopelymet cofpriging fromedhiopt 3tut f r om 60

to about 85 [t 90! RS f r fr 15 ,about 67 t out 77 wei ght

percent, et ﬁ%‘/@et%?’ %%mnoﬂé?ougﬁt{rgﬁg%x??‘g%@a ﬂ%peﬁngé’rgg@gﬁ I%‘?)""wei ght

percentl5 pr ebastdlty aboud 77 sxighit pkbcene, stbAerie chondiiér uliteAR] 88nlabbom about

23 to about 839;4@[‘8% percent, vinyl acetate conononmer units. Conmmercially
1531

avai |l abl e m; freight percenie Proferabbiefream ahoytr 1P toahowt\AQ, aadai | abl.e from
E. 1. du POPPef&%bmﬁﬁoﬁag 1&208a) wd&ﬂ?&a%@%r;?{ﬁta{’én dforiomelBY be
s, T provi € a

present in the copolymer in mnor amoun ove-stated
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



anounts of ethylene and vinyl acetate units are al so prebeMarchg6h a tie

| ayer is of particular use when the substrate conprises a polyolefin and

t he thé’Y%fﬂ%@fi c polyner resin conprises one or nore cepElusHb/PEIEsSt ers.
The tie layer may further conprise conventional additives known in the 25
art. The armﬁnt of said copol yner conprising ethylene and vinyl acetate
present in thpmtoe | ay2rumsplefeisiydFiny at | 80, ?g{ng r ably at

| east 85, -nore referably %t Ieagt 95, andze'%g? pre ra’bq%iqé%stantial |y
100, wei ght Hf@feﬁgﬂi’ﬁ@m‘zﬁlﬁé“’cﬁduhayer.' The thickness of the tie layer, if
present, is preferably less than the 30 thickness of the

copol yet her est er -Optiéllpi the | re from9 March 2004 WO
OL/ 23194 PCT/ USQO/ 265 Iapl p-%mé‘tﬁ%ﬁ?o'ﬁﬁ%‘ﬂ%‘%%aé%"i’%‘?@“??f&%@%ﬁ% gafwge?)m and
more prefer 5F‘§b5FfPE9rﬁﬂQ%mlﬁyer,rwitmbiconabﬂlyycrtcbﬂxpﬁﬁmg&qi&yrﬁay include a
control 4 ay&ehnis bk tQNEd. e yeen  fhe substrate and the tie layer, with the
contr ol Iaygr conpri s Rgea poCYHIF VAP transissinn ratedVEY FR) efEroi st ure vapor
transmi ssi orlamixtaee. (THefER} no kpédific liEiBA LR tha ' | fdo il i tation
on the pol yner V\ﬁéch may, bgpused in the ﬁ(%enﬁk?glﬁcﬁ§9%§n|§o ovﬁ%@%"ﬁﬁgt such

| ayer has t (fOPEPFIa¥er Rpvidedithat sushilaveriias Rheodffechef rellaving tHeMWTR 6ftae t he

control |ay : SHPRL ! oth the bst  at nd the tie |ayer.
Exanpl es of qglg?r?g%[e p%)‘ltg%rg?%&clhg%"%ﬁbsewii’ W}‘éﬁe e hsirtessdithme or . 40

a copol yner tielayaroExampips ofsuigbRigoI10688 iRd184 in
repeat i uni ts Atr)i/@:ir%:(%lc?t hi ckr?gsjgﬂof 1t he ég%(ﬁ é%a¥+§§®£?%rbp’?8¥é' to 15

pm preter abiSPPPRY mprisingrethylene ador propidenenasrthe nfair fepeitingent i on, .
the process f9PAISRER r r.step of providing_additional adhesive or
“primer on the surf?@ea%tpﬁkﬂéeééfg?@eu%oﬁﬁlhé’eb&i‘%fms&o iﬁ&m,@a%fre@hbb&omt he
copol yet her ddtteriSqmat ai ning | ayer, or prior to application -o the

copol yet herester-containing layer. and tie |ayer, thereon. The process of

the invention opt] | C tri ses one, or nore of the further steps of
renmoving the rel e%%%‘%}ﬁ“%%?‘?%@%ﬂﬂqvﬁ@%MQ@mchpld-‘tmIﬁ:lmg of the
| am nat e, - ofuaeratdpaifproviding@daiionl JdRAREGE Akl Olh A shiSd ghoat e and

recycl ilr%g 20 the rel ease |ayer once it has Dbeen re T he | ami nate.
substrate prior o application of the copolyetherester-containing layer, or prior to

application of the copolyetherester—containing 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 layér 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 dt;.nsity polyethylene (LDPE). An
example of a suitable LDPE is STAMYLAN ® 8108 (from DSM).

16



The peel abl e rel ease |ayer nust have peelability with rebpMerch2§08ne

copol yeW@diig83tedr - cont ai ning layer, and preferably is coepbprfd 10
therewith. An inportant requirenent of the peelable release layer is that
its viscosity nust be simlar to that of the copol yetheresters at the
processi ng tenper ghéfifiSkiedy 9 ' he ,manuf.acture of the |am nate. The
peel abl e rel ease | ayer ggnegg?llg e‘ggbr%%??lé%% 1%?(‘3’3"6\?@%‘?“%%‘511‘?1&"?%%@7 ly

pol yet hyl enethgicopalysthersster-eantaminglagaptiliy importdne fifadhe peOAbirsleng €t hyl ene
and/ or propy agg ai‘gﬁé}%"g@i n.repeating units. In a preferred enbodi nent

the rel ease 14yel®® thigk o sngyreiaficquatn Rruckgtianef the oRBlyetlioresterxanpl e of

a sui tabl e Lidaihing Ay ikidhhe SnRhi8 {]Eél}@ Qb Emiarch 2004 VO
01/ 23184 PCT/ USQ0/ 26510 The t hi ckneggh%%mt) & pe“eﬁjsgbﬁ"é“% atﬂ'é&/er will

depend of t heeeldhleralrase ladltrb@ ﬂjtfﬁcinptlyWMB?iﬂa}yfmebﬁbarggeér}adE@m It is
i nportant t e rel ease er be sufficiently thick to ensure
adequat e peggl%rc g?‘?gﬁﬁg#@{%ﬁgo%%wgaéﬁfe%@ﬁﬂ b releasehayer istee thicko t he
structure of thehpinholifig fesuRs. It has owb&S HimPhhARE tﬁil?%}esé %gg‘ﬁee' abl e

0 i

rel ease |ayeyr be sufficiently thick that it 1s capable ﬁﬁepeel ed from
the copol yet R¥TShpRid hedassthan ths thiskeess of thewopolyethtrestepcomhinhiday@yer i s too

thick then g | t _has now bhee ound that the thickness of
the rel ease ﬂ:cg&;%}l&,gﬁgﬁﬁ gﬂLeég?%@g Te ﬁ%ﬁ?%’ﬁé%‘?ﬂh&ﬁ@%@%‘f’ thap @bout 90%,

copol yelfer estdemereqneferably fo hit¥ethan aBo&#LARI Yhe thitgnidliogpess of the

rel ease | ayer Spyggjx;q?e be no nore than about 90% 10 and nore preferably no

nmore than abBRP stit-qoRkaining dayee Pelofabl the thiskoessef ttrrrekbes lagaris ai ni ng

| ayer. Pr ef(ﬁtl’;ﬁkﬂm%ﬂﬁ‘tﬁ@'}lﬁggﬁ&s of the release layer is at |least 30% of
the thickness of the copolyetherester-containing |layer. In other words,

where TRL i sofithecopdiyatheresier-cdntiihine19)ce AR DR YRIrdLWh I e thickness
F 3 ’TRE%I%&S{ be | ess than

of the copolye her%?ter qu%Cfnt aining |ayer, then

1, preferabl‘é' €8 of therelgdse laver and Tmds therthiclsmess of tisicppolyethetesan about 0. 8.
Preferabby, cbrtdidieh 1d I 3. referred enhodi ment,

TRL/TCL i s about g.és.ﬁﬁgf‘&gﬁ% Lgx,ﬁ Hf‘%g%’té ﬂé‘%o%ﬂ?@ﬁ?’ﬁf"ssttﬁ@ g‘?ﬂ}’éﬁ& on the

t hi ckness ofandieorepreforably fessthar abaut-0c Prefbrblyg ThAYE! isigfeMQHin AU

Cor r espondi Yin 4 | cknes of .1 he peel abl e rel ease | ayer should be
| ess t han alr}g‘gth%%&%félg%dg% °£3qu, é'tggﬁ'ghgnabout 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



about 27 mand at least 1.5 m and preferably about 24 m3 Nawshged abl e
rel ease | ayer may provide one or nore of the followng benefits: 25 (a) It

may a eat control |ayer for the purpose of controlljng the
terrpeﬁg?ﬁf%ﬂﬂﬂd therefore the flow of the polyner coati Rﬁ'rﬂﬁpg’ﬁﬁlqhe
coating process. In other words, the rel ease | ayer provi des additional

thermal capacity to the polynmer coating layer, which allows the coating
| ayer to stay atmechanigabadhesiopenasomes;asesy thetddditisnal beatoaydnitiafeoor | onger. |t

is 30 believed t.hat this. .extended, duration of. nelt provide itional tine
for the pol yrrerm?%a‘?q “f‘ﬁtoga?rfﬁtefﬁf%i’gwe@é?eo?dmgr’é"ﬁ‘é‘sﬁ“ﬁéﬁgg{%@reby
i mproving 11 18 tiereb ikdQtindRdRsdian 18I WaRidh 2 TOmiRabaningal  adhesi on.

I n sone cases, the additional heat may 1nitiate or -increase nmelting of the
i nterface betwee?PRIMSING| of ke rolease faysh@nd temmparatuee theraefrwilpermétr easi ng

adhesi strengt 1 af § . | b1 QR:Qf the

rel eascelsql ayer, aﬁadlt}igﬁrr%rg{)g grc g‘f"%'?é‘?%‘%?%‘ 8\%% Isflgéfp}gr ﬁ\opﬁgﬁ%%ﬁéaﬂﬁg%’of the
cool i ng tine andinfthmywili peineit prehtemeontesiaivienthe adhesibn strénpth betveemitel permi t
greater control over the, ad esLon strength bet ween the polyner resin-and
substrate. It WH’QIV‘QFE’E?SM%SP HJraetemil glse pemmp gesater gantrl OYET 4§ qual i ty,

particularly in &aeNs qamitg%]ﬁaﬁmﬁwte%sBbglete%&ﬁgg%g itﬁem‘R)?allééH@r resin

| ayer thickness, to enabl e production of a nore consi stent | am nate.
(b) It may act agolymer wsimdayerdhickyess, toenalld theprioduttiongofof mbiee

copol yet herester- contajni.ng |ayer, for instance, during |later stages of

t he mamf acturi n%o_nswe&?&@nglf" during transportation; or to reduce

undesi r abl eggt i Chini% 2k ad Elsrqted?mll.%ge& REFRIE S fouBAB RN RfpolyRMRkestq- €qui prrent
during subsequent 15 processing. (C) An additional benefit of the reduction

in undesirabl e seIRnigG layers foe instansel dusingdaies stagescfrthemanugctuzipgr t o

cau Bt | ook Bl BB T i M AR EBRTS, |

act to reduce piodilpgsheresenv&intaininghanh kesqaphefit defmpGbsequent he

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. '

12



pol ymer coating. If the polymer coating at the stage of #h&aselodd9ds

i nvol vi WP eIP3184ppl i cati on of pressure to the coated substpcaingsookgsig. by a
calender roll) is still too "soft", the nip pressure can force air through
the coating, which could result in pinholes produced by pockets of air or

25 bubbl es whi ch E . S Lzed.during the
coating process aﬁyﬁgﬁﬂﬁﬁ%ﬁﬁéﬁgﬁ%§%gﬁF%§&%ﬁ ag&ff‘égpsubstrate.
The use of awpieht pibent preferabdy htlpast 65ayeiphtperaiat, pRtrabBit ¢eds080 Weight

ent.r apnent oé)erg%ﬁke‘tas of %h?i%i‘g thg coating, which may therefore enable
the product i R B Hofgrefembleptdpash 00 weight pegeniyand parpigulagly at lspst@Gur se,

i nt ended t hadvei ¢rostR BF tHe IHE ' der (a)
and (d) above.Tgkligp 18 'March%g%%&%sgég%g%ﬁwgggfg%@wétﬂﬁ

copol yet her daye: -Thsmopplyethgrestey(s) ansrgeheraliphydmohiliaj aslestribeddatmd®  wei ght
percent, pref&LpBliywdtl | east 65 weight percent, preferably at [east 80
wei ght percent, noré preferably at |east 90 weight percent, -and
particularly at |east 99 wei ght percent of the copol yetherester(s) based

on the wei ght of b yiseasityef theatopdlyethesesterd isdessaba sbouthP0GEPes sd ar e

general ly hy@,;_. 14,1 scribed mot.e . detajl .below. . The viscosity
of the copol eﬁﬁieur‘%?f%@af’g’%rseé@aw agﬁ%@pg% s?&fl?ﬁéﬁg”ﬁ%ferabl y at
| east 20 Pa.Breferstigithe ¢iso64igrid iMhetrandd@omt andaigde! SO bbhdPa s Flogd €r abl y,

the viscpsity s .in the range from20 to 2000 Pas, nore 10 pr’eF{erany from
g@o F‘é’?t‘?ﬂﬂh@"’ﬁbre pg :

40 to 1 @ter abl 1009 Bas5md mare preferably, somneas ited

according tggthe s 443. ..Th i SCOS,j ty. ~S 1S measured
accor di ng to the ?gangér’ﬁ%aég%ﬁcﬁdlgﬁgmelﬁiwsgﬂlé‘g‘gaﬁ‘er‘@?c@mﬁ’H" sec i
and t enper atRe.eis fitmuted mpevrding!t6 the St8eHArd 1S ¢ 148305 BABIYN fshdhiSaRsi ty are
froma m ni num QiaHJst above the nelting (or softening) point of the

pol yner 15 (‘TWEF cah4 iPmpemmreobhe ienpeoatyres psedoinshemgasurament of wistosiyove t he

t enper at ure i : . iculafly from 240, to 250C
ool g ar Kok & Blihifmieh BE by ORISR0 AR Yoiht P pelbiess
nol di ngland (typialbt fram) of 200a6mopl @IOPC) GRS ndkisnund BEjusEABRE LT €S  used

I n the processing of thernoplastics are generally from.20 to
: 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 20 to
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
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20 50C, and particularly from40 to 50C, above the rreltlhfiglvﬁﬁtﬁhrﬁooﬂ)f t he
therrmpmlﬂélﬁThe shear rates used in the neasurenent ofpci/oSt0REé1y. Wer e
from 10 to 10000 sec', which enconpass those typically encountered in the
processi ng rret hods of thernoplastic nmaterials. |In one enbodinment of the

I nventi on, egtheresters 25 is | ess than about
3000 Pas, pr e?rer a@?géﬁlﬂ:; ejfé{h‘ l?-fgiog'%" erERchHioy the Rypcessipsitemperarea . s,
nore pr ef er apsed lﬂlﬂtmmeBSSOf fledivéraion” w]d-ef‘eailﬂy apéfefentetd) theekemid® to " 700

P t heg 60C d di ng t
he: st andar o Tag A4 It SRRl by o 2 e MBRES of e T0YGHEB8I 1y of Che

copol yet heresterspi-éf,lag StHe I fer bly at |east 20
0 nﬁaﬂﬂgﬁ%t ?ﬁ’;e%QB&P, eertsiof S pteafkt War” ' 1000

Pa. s, fer?%d \@ﬂgéff to 2000 ., nore p ﬁ/

Pa. s, an gr amf r om 28 tapbpye Pa. 220%¢. ¥ thempingtpoint of0 t 0 35C
bel ow (he bt Umeopolysthctesapi i st 10, Na“'?f:‘ﬁﬁ??ﬁ'ﬂ%%%‘@%e 22'55’3
standard I'SO Riﬁéfggm l}and eﬂpﬁ’@\#fggﬂﬂ ‘H’éﬂ% ﬁ‘ € Tp¢ltipg pewt {sgnoreihamabsue

te ][rper at ur e thgn gt films breome exesssively stife 'I'med Blting @ﬁﬂi@ar@][d@feﬁhﬁﬁhlb

ref erence togipfage Sk used iin the preferre éxtrusi on
coati ng roc‘tialss (;l]%H]e |ﬁgca{°ﬁﬁﬂmﬂﬁﬁfﬁprd?ﬁ8% ?ﬁtﬁﬂ‘ﬂﬁfgﬂg of the

copol yetlﬁere s is greater than 5 120C, usually from. 120C to above
.220C. If the ITE|iI ng point of the copolyetherester is |ess than about
120C, then the po n PR emlodiment,ofahriinvemtior, the Mpnbreﬂ'arﬂmeelalstuﬁndr(m)ﬁmr m and

f th | t i sedecpal fibémith smr (008 20
Iexcesgl \r/rgl yI ilgt L ff- TInl " ef:;ﬁﬁi?ég? nts aﬁlgagfﬁggg Q§P&E%&isélgls|¥p§g | aI

-scanni ng ca d?‘f%?‘?’ [€BF-dance with the standard | SO 10 3146. In
one enbodi nent of It nt i.0 e,copol herester el astoner(s) are
sel ect ed from t hos Qﬁ%!‘%ﬁ% %Ff"ﬂg \bﬁtcgﬂ?%' erestepelastgmer(ghkavgiasci osure of
which {8 i n’@@k@ﬁmfeﬁrmenmgiobg-chahesmﬂnﬁtsd:ml shoitichhi@lesRd ufiitbpalidgent , the
copol yet her L it recurrln

poly eﬁéaﬁ tO‘Q&?‘&{rQE%{éS% imxgeﬁ sa}é lo eclhaﬁh?sfqg u%g* &gag rcprcsen

| ong-chai n est’ unlts a ort arn es
by the formula:

"0 0
1| 1l
—0G0——CRC ~——
I

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

00
Il |l
—0D0——CRC ——
20 (1)
wherein

G is a divalent radical remaining after the removal of terminal hydroxyl
groups from a poly(alkylene oxide)glycol having an average molecular weight of
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);
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head-to-tail through ester |inkages, said |ong-chain estbfMariht2§0bei ng
represented by the formula: 0 0 11 11 --0O30 CRC (1) and said short-chain
ester uMQU3HM$4g represented by the fornula: 0 0 11 11 PCTAWSEERE -
wherein Gis a divalent radical remaining after the renoval of term nal
hydroxyl groups from a pol y(al kyl ene oxi de) gl ycol havi ng an aver age

mol ecul ar wei ght ﬁina%mm@mémmalefcﬁB&sﬁl%?ﬁ? Hiefifa 97 OUPS
y Thé "po

i ncorporated jn. 25 said _one or nore copol yetheresters y?al kyl ene
oxi de) gl ycol He@rgxyle sejdhaving agaplerulapweighiless tharealmnaBO; rom 25 to -. 68
wei ght percent, based upon the total .weight of the copol yetherester(s); 14

18 March 2004 WO (2is28di8demGadidB0RMmARRALDa fbrirémévl bY %l;'ﬁﬁ)tx f%h@?hoﬁle:{mi ning
after rem)vald. f_car box%ll .qroup_s froma dicarboxylicC aciyd aving a
mol ecul ar  weitiHaViRga molscritanweightioss than plout 35Q4i val ent radi cal renai ning _

after renoval of hydroxyl groups froma diol having a nol ecul ar wei ght

| ess thad about 23@herdinsdidrapolysthetsREFPIMBERNRLMS! €F (59 1oCONt ApGhwkl R 25 10
80 wei ght percent sgort.-chai n ester units. It is preferred that sard .

copol yet her e BPEFRYWPTIEhain eStergpttR of at | east - about 2500, preferably at
| east about 3500, and nore preferably from 3500 to 20000, g/ nR/24hrs

(2500, 3500, 3500 Itis phefavet Gat suid Eopbll Pthvrestérss Phave 36 MVIRTGE 4t feasASTM E96- 66
(Procedure BVY). t#% 65 used herein, the term'ethyl ene oxide groups
i ncor por at ed 2P0 RY ftrlesst abait 3§00, and anose breferalaly dram per c&500i n t he

total copol y&t280@et/24hrs (500, 3500, 3500 to 20000 gm.mil/m’/24hss,resp.) according to

ASTM E96-66 (Procedure BW).
10 As used herem, the term "ethylcne oxide groups mcorporated m the
copo!yetherest_cr(s)” means the weight ﬁercel!'t.'in the total copolyetherester(s) of
(CH;-CH,-0-) groups in the long-chain estef umts The ethylene oxide groups in
the copolyetherester that are counted to det&mine 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
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(oo - chair s, The clMRE20B4i de
'(CH2-CHZ-O) groups in the |ong-chain esteruztn;dsto deter%e gkide
gr oups t he copol yet herester that are co . unt |
t he pol bﬁé?mﬂ@' t'hose derived fromthe poly(al kyl ene oxigeypkieegsiodn not
et hyl ene oxi de groups 15 introduced intp he copolyetpﬁresteLan ggﬁgf o]
| ow nol ecul ar wei ght di _o_I . As used herein, t_he term ant?ér;]g;n;e | n ester
o et o COPHeOeREIRIT § second manmel R prebdiu it SLeind dehog yifi2C | |
PL‘SS” Eha?n SF%*@B@‘* g“rs%h’&a%@mgweh@rm aé;@mﬂhﬂglmmi%ggxmgh&?aﬁ or as
o gnt of | 't araahg dedd Sl dbose 201 Reert BRBsHliG Tons-Shain alycopipciade
ight of from .to 3500, 1 U0
P (et el oy pudROODUBH SRS |
' [ r s in ) _

ﬁg\r/];[ (r;]ugn ﬁgﬁb%g?gg%tgggﬁﬁlg%g CP]rWlﬁl.Oﬂmglxcols seh angﬂg%}qnfﬁiecﬁe?g![ gl 25
WL ght of tha benor S rREYIER bl il B et S R oxidelalothe pol yrrer
\{\gl ﬁgf/eoz hte hﬁ‘ﬁg’f%ggl e;egleel;igé Lglgdimmgeﬂaauﬁslm A8k 3PbMyleRe Bmd@_tg%ﬁ?\@por

r ajsl a'g‘h.rthe ercent age of ethyl ene oxide i'n e
and,l gteﬂgrz“lgt%arsﬁ%é Smegﬂ’éll’e’if ?Qﬂéyﬁ%ﬁfﬁtefﬁéﬁmmﬁommolﬂammor bl ock
copoly ) - ; or? . ; 4
coBoI yNer s odxide)gwenmaﬁﬁF@‘th@cﬂ%@i'fgi uﬁgfrr%hor P b%%ﬁg%wea fetred

' 04
| 'y(al kyl ene oxi de)glycol can be 15 _ 2.0 _ .
Ilg(C):Ty SJSO 59‘265 ‘@a'ér?ég?y ReNlea sombindtion of superibrmeieies vipor BERS@BLIity biie Second

Y - | percent of the

o1y (al k! ermBET Salct N i Suich Tordeitinia < firmetheh axtiib osehbpropotieser cent
pol y(al kyl ene Oﬁl 1e) gl y( mt@i es include poly(ethyl ene oxide)glycol,

Repr esent at i over h ovide th@jerat@ie) ene oxide glycol, 5 mxtures of

et hyl ene-oxi de capped pol ypr opy ’ t hyl ene oxi de
opned bl y( or opy LS “Mortial S inidlh 45 Splioio dutaines Polyewochnin 66) gl ycol
capped pol y(propyl ene OxT 0& 8%8??“&“ / 8% 2pRJiegt

B oupo of ot st e b e e ATl o ShAVEEE " conr o
| east abou | : _
19 { 8%‘320%( e?"&?ﬂr‘gﬂﬁts haying mojeqplar weiphisilesg ttmzmoacmmrity?nﬁg]gnag& 8‘2; ? (Tr 600 to
_ \ |
1900 are pr atAiingd 108 MEEAH G BRYABI & fiielre of diols (MW below sbon 250)
noi sture vapor pérneability and -
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 are diois
with 2-15 carbon atoms such as ethylene, propylene, isobutylene, tetramethylene,
1,4-pentamethylene, 2,2-dimethj/llﬁmethylene, 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‘di_ols“ as used herein should be

construed to include such equivalent ester-forming derivatives; provided,
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limted water swell and, when forned into a film they el&Maich 2084+ ul
properties over a wide tenperature range. The term "short-chain ester
uni ts” jed to units in a polyner chain of the copol yetheresters

r ef ers‘?éoopg’\?vurml ecul ar wei ght conpounds or pol yner 15 c‘ﬁﬁq’#“ﬂ"ﬁﬁlg havi ng
nol ecul ar wei ghts | ess than about 550. They are made by reacting a | ow
mol ecul ar wei ght diol or a m xture of diols (MANbel ow about 250) wth a
di car boxy! i 8o¥eyes thyt themelesulas weight requirementpsrtagns th yherdiohandmat té Jts above.

I ncl uded anggg.ibes | ow nol ecul ar wei ght diols which react to formshort-
chain ester units suitable for use for preparing copol yetheresters are

acyclic, 20 alicyglic and aromatic di hydroxy conpounds. Preferred conpounds
are diols with Pleasboxylipacidawhinh asergacted withhihiedorsgoinedpys-emin i sobut yl ene,

t et r amet hyl - : -dipoethyl tri hyl.ene

hexar pet hyl gﬁgolgﬁéd ﬁgﬁg@%@ﬁ%%&a& 8?%%102? g%‘?%y‘ﬁ%%??y%ﬁ%ﬁset?ﬁﬁjéﬁ cycl ohexane
di met harol , aliphasioraychaliphatiy dt acpnatiendicarboxylicctlisf driow yistpkiisal ene.
Especially pre r.reg 25 di ol s :i\re al j phatic_diqls containing 2-8 carbon

at ons, nost gligéigéjea Aying 2Juolgelanyuciel of lesscharbeubsdhgThniersi sphenol s whi ch
can be used«geabbiyichiciddy 9 etk flchides aPlaty ¥J§Yeﬁfso8@63ng %??%Qar\iﬂ‘at-ha”e’ and

bi s(p- hydroxyphenyl)propane. Equivalent ester-tform tives of diols
are al so usdfyhaving two fusctigraboarboxyl groups vetitly perfierncaubstantialy ilen be used in

| f | 3 0.gl.ycol).. Th " | ecul , i ght di ol s"
Dseq nor et nERBURURs seidk i reactin Sl arElolion TouuinG PR SBEEERT { or m ng
der i vatilioves polgress: dRdse dfnivaeryiineide QR MRdLt2 338 4inE GLAVRRRAL §-§éﬂ95 however,

that the nol ecul ar wei ght requirenment pertains to the diol and not to its
deri vat i vesaciphalidessng pnlydsides s Thinneleculas weight resiinemeht pértifisdodlyoi ng

| ong- chai n ' |l ar_weight. di.ols to produce the

copol yet her g&si{iégghgtrtgqg egﬁo%]ha{ t?sgeff- ogf%t\fgﬁg e dvagye. ABRH A £ 068 boxyl i ¢
aci ds of a Hoarbowylécadidhavingh gitfleculareveiglitayédier tha®O®stdRscidvei ght of | ess

t han about 300. -The term, "dj.carboxylic acjds" as used herein includes acid

equi val ent s Spvalent af g KA vhe P hadinergmelreulpuEishbaRerteE HiaB30PIargr oups
whi ch per f ofEniied prAdddahe Yeilihk€a molecular weight below about 300. The

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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di carboxylic acids in reaction wth glycols and diols i nlqM"‘Fﬁhr?Qm
copol yagheigaker 10 polymers.. These equivalents include esters and
ester-formng derivatives, such as acid halides and anhV€&T{U$gs2651¢ ¢
nol ecul ar wei ght requirenent pertains to the acid and not to its

equi val ent ester or ester-formng derivative. Thus, an ester of a

di carboxyl i ¢ aci dRIPEFERGtNE alipkatigiand cyelngliphatic eaids wiittecanHeQised ag aci d

equi val ent  Qbb@idASAR1PRXYLI Ld-having a. cul ar wei ght greater than
300 are 15 incl bqﬁ&?’éé??gge’?“ﬁéqé%&&xﬁﬂ%aﬁwé‘a’aﬂ’aﬁxw& Btisw about
300. The diasidhs bdipid acid, ghitdric aid, %ﬁl@ﬁd&aﬁ@l,ﬁ&f&%ﬁﬂo&ﬁ&%ﬁ@ oups or

conbi nati ons, \Mgl %h .do . ..not substantially interfere with t'he

copol yet her Sthvise 5U¢ o5id, cxcloneatansdicarbexyliseacid deqahwdyvel,§maphthylehéie

~conposi t3 onslicthdxie abigy 4/at L r . aldk phati i carhoxylic acids", as
used herein, rn::ar,ldsj’l car bogaf i@@yczlgﬁhg&i %gg}ﬁggylh‘ga‘f'an&élpﬁg%giégroups each

att ached t o "aplthylene disarboxyboacids Qﬂ)’-xﬁéﬂﬂdb@c&ﬁé{bﬁaﬂhé&yﬂ%}%xw ghiat he

car boxyl . graupsi.s. gttached is saturated and is In a ring, he acid is
cycl oal i pha?‘ %fdriﬂ' ﬁlﬁﬁg’f’?‘&‘fﬁ%?‘”éy& eredhacids are syrlobexaneidigranaylic gaided

unsat ur at i onndhdipic anot be used because of honopol yneri zation. However,
sonme unsaturated acids, such as nmaleic acid, can be used. 25 Aromatic

di car boxylic aci q{s as the termis used herein, are dicarboxylic acids
havi ng two car boXyProruaiYe aomatis dicarhpxylic apigs incleds plithalis, weapbtimicl i c
aromat L0 ri agd Hoph®bhle¢ &ci it t . ot h_functianal carboxyl
groups be atta_cﬁed to tﬂ%%égéﬁagragﬁgﬁﬁﬁ#%%agn 0 8?'8"?1‘6%8“(‘&’6\“"%% ring
i's present, beRagag nuelpi %@hjasibiwm-chiooaypmhﬁoxheﬂﬂhe,?@@q,iscn hitalepat radicals
or di val ent g%q:hg( 1i§aci§0%f§UChh§:|§ -0-..or, -SQ2-.. 17 18 March 2004 WD 0103184
PCT/ US00/ 26516 egr & 3% h «PriirRhialepr dicatboxylic agid; dtnaphthalee aci ds whi ch can
be used ar e dicarboaglic acid] 414, uBaYd; RAei i RAER ' id

-1, 4-cycl ohexane djg'car boxyl i c acjlﬂdqil a ?‘g:&gl acl d;’ gl)f%:{li&ﬁiaﬁﬁgggd,

4- cycl ohexaf@Rsiitsionidervplavasi thereof; seth @ heldyulkeulyesridcargdetivatives.

cyclo t ange@i eyl | id.d hydr o-|, 5- napht hyl ene 5 di carboxylic
D DB et Rty I Rr e i also bl by | ane
di car boxyl i provediog mmaiﬁiwb@mkia%mygisg?ﬁggém car boxylic acid,

3,4-furan diearboxylic acid. Preferred acids are cycl ohexane-di carboxylic
aci ds

Aromatic dicarboxylic acids are a preferred class for preparing the
copolyetherester polymers useful for this invention. Among the aromatic acids,

those with 8-16 carbon atoms are preferred, particularly terephthalic acid alone or

20 with a mixture of phthalic and/or isophthalic acids.

| The 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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and adi pic acid. Representative aromatic dicarboxylic acil §¥Marsh30de

pht halw@nyiﬁwpht hal i c -10 and isophthalic acids, bi b&ﬂ;‘ﬁ# 1 d,
substituted di carboxy compounds with two benzene nucl ei’ BUC 08"2&3’5%

bi s(p- carboxyphenyl)nethane p-oxy-I, 5-napht hal ene dicarboxylic acid,
2, 6- naphth I.car bgx d 2 apht hal ene _di carboxyli c. aC|d
4,4, -sul f%ﬁ@ %B‘éﬁaf% ﬂ%&f fe(‘if'bqi "‘éa 5%9!‘!579%&6“‘39‘55%‘&{% tut i on
der i vat i veseprben®alby E%ﬂl&@ﬂ?wﬂlﬁ%ﬁw ﬁ@q Ményi@% dlé’

y

Hydroxyl acids such as p-(beta-hydroxyethoxy) ben oi-C aci can a so be used -

provi di ng éﬁi‘s'eﬁhﬁ'ﬁh 0% ofithesgroupstepresented by O mlfsmnpladiﬁabovemmhﬁtl c

di car boxyl class for :

copol yet helPe ter po y]‘ﬁem?ds&uste’f" ﬁﬁope'icﬁ?tgg?srﬂfgﬁ%%swgﬁhﬁ&’f%é “A5romati ¢

aci ds, 5 t hphenylérelradicdl6 and Dogroups ﬁnrchawnarlemﬁww TRBEDS Soks bl Y

terephthallc agB&grﬂgne or 20 wth a m xture, of p ht hal i c andfor i sopht hal i c
I

aci ds. The®¥H p&ssanddicashoxylis apil ig@sedctognikeshe eepolyethemssterchai n

ester unit §opRihhES 5T, 1}1%1 remain £i ng
| ong-chai n Ogste{r? ﬁ%&l?gsﬂggﬁaespo%%%a&é@@%ﬁw féc‘élﬁ{)wslggﬁfgﬁ 5t he
copol yet henest, dsbutenedicd ion heeasethilene glyool are hevdiblg bf cliiéezent short-chain
ester units, then the 25 crystallization rate becones very slow and the

copol yet herest er, Elﬁn& ﬁYxtﬁfe]sg?ftwoer' cﬁj tcaécﬁyllﬁ&g;&g clavgf??rgﬂg?%gbt han about 80

wei ght percent s ort-chain &R

copol yiét heuest éfm@pulgemlequtdvelmmdry\nseﬂtmiﬁe bl&'ﬂitl?neeﬂ@nﬂobﬂﬁi heresters
pref erabl y- d(é)nt ai

6Q, preferably .40-60, wei per cent :
short-chai /! %‘fiﬁ?l%ﬂﬂF‘Pngh‘ét}FEﬁﬁ‘fﬁﬁ'&sdé&Y hexgipbe: f9&¢gﬂ'ﬂé,ﬁs@éﬁmmmsts In 30

general , agiRRVEEMe RO &f I er are
|ncreased t he pol yner ﬁas a hig ec(rab?ty% fesiegffraglﬁn%%ﬁsqgn% ﬁ@"ﬁﬁ and the
moi st ure vglmrahm dﬁﬂ:ﬁbﬁd bbredo ot tmwwéstmwsmg}ﬂaﬁd&mgemlm ssion

| east. about 70% of the gr oups

te d
:2p$esgﬁ{g O‘bvaﬁ’ ‘Ft ‘% rr“ﬁme‘{ig%?%f"'gﬁ’d‘sfﬂﬁl amoypls of two eopplyathstedtene radi cal s
and at15 | egRktonfeed)ond Qgﬁd?fretfx&%stgf Mnfﬁpﬁﬁ%g%lﬁgﬁe%@hbﬂ—cﬁﬁﬁ kg (1)

above are 1, 4- butyl ene radical's and the sum percentages of R groups
whi ch are HBits @thomﬁwﬁmhmmcmmmm BD wreight perabitshorchain ot

1,4-butyle Btef mes% x w%og'la‘fa:c{l average of 45 weight percent short-chain ester units.

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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exceed 30% I|f a second dicarboxylic acid is used to makE Maeh 2004

copol yetherester, isophthalic acid is the acid of choice and if a second

| ow nol é%laﬁél wei ght diol is wused, 1,4-butenediol or hexanethyl ene glycol
are the'di 8f choice. A blend or mixture of two or noPEI/ESHAGSH: her est er
el astoners can be 10 used. The copol yetherester el astonmers used in the

bl end need not on an individual basis cone within the values discl osed
her ei nbef ore for Preferablystherepslyetheeatey elastotrives drk praghandd fromd estersigpr €

copol yet her est.er._el ast.oner, st .conformito e val yes. described herein
folro t%e copo ;}’gl}lﬁe rogsfft8¥5§fgﬂga’t&ﬂ?°gqﬂ‘g@%@}§é 19761, d 4-bytgpediglandi e in a
m xture that E@l@ﬂ&ﬂhﬁ&h%ﬁaah@f)@%éﬁoﬂ&hﬁ% SBERRLPER Egﬁﬁﬂleﬁ oRidgst oners,

one copol yetherester can contarn 60 wei'g percent s aln ester wunits
and the ot heElYE®h 8F pietpienasest Fpmeeatercefitergphthalic aridghg. dimethyherephthelate; hai n

ester unkts r ' of, 4 L ght cent .short-chain ester
units. ‘Fﬁe I\/;lf%l-“\p of tﬂ%%@%%ﬁ@f‘ﬁg‘?%% 18?)§Fy3\§ﬁlhg%relpg‘§lﬁﬁa§ Yelfeby vari ous neans.
The t hi ckneseopilyathérester clasftorner ate/srepate Hof edtds offerphiitGt abid, £e MTR in

that the 20 thi rm@;ﬁ%lﬂ]e |.ayer the higher the MVTR. An increase in the

percent of sHESE thalale o}, 4 butangdiphandpol ysulsperoridedalveal. results in a

decrease in the MWTR, but also results in an increase in the tensile

strength of the | hedicrmxylic biids bethkirideivabley aRd tHepoh&icslysdlakd i ne. The
Young's noduli of th@_gggﬂ%loé/et herester el astoners preferably are 25 from

1000 to 14, OBORQrate e 1S BstuRiP A the $AsRMPIAT PORROTHANS B9 ATt iy 13790
Lo 689500 kPhiercASicHGhRAITL Nefle BhoATIYIMGTRAL B AN TR ARGl Us can be
short - chai nts g- cha

controlled by the ratio o n segme l'on n segnments of
t he copol yet hepgsraged ebmespondstp thandi fieommore betweien teansles bodiapidejpdr at i on of

t he copol yet her est.er ol yet heresters havi ng relatively | ow nodul us
general |y coﬂ‘?‘gweﬁl&@%‘ﬁ%‘?&eﬁ ‘6%8?58%’8?‘9“%%33 BIRHBIELRf IPY t he | ami nate

structure whefofecul® widigtt ldAs Grednth YD teUmduies Sleabith EqRortant..
o e Ny ch e 0 B YA eI ¢ gy il fncoffiorat

copol yet her e¥esly @ifunctioraf shesoynteptthe didls preser theis boilingpokttsraed of esters
A e M —
oxi de gl ycobstween aidesufaiiavi®nd pelmetit @hob! ThedopplVehtkdster afstdbme®s -
di methyl ter eHQs}cplg!sg }'xgr’ein 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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R - i e

5 1, 4- but ahedi ol and pol y(et hyl ene oxi de)gl-ycol . Mre pr@‘&a’é’ﬁlwmthe -
copol yetherester elastomers are prepared fromesters of terephthalic aci d,
e.g. diwebbhmdser epht hal ate, 1, 4-butanedi ol and pol yet hy bgpR1sausEed 94 ycol .
The di carboxylic acids or their derivatives and the polyneric glycol are
incorporated into the final product in the same nolar proportions as are

O e T A S S = S S

actually incorporate correspon

diacid and mwepavet bydigicy etrifivation fitori Apprbistidt®aGdd, HhylibibSacidhen ni xtures
of low nolec & V\ﬁ.l ht d ol s are enpl oyed, the anounts of each diol

i ncor por at ed’ @'EW%&HQW‘BH% ye fﬁm&‘mﬁiﬁ%swhasr@ctiombﬁthpresent

t hei r .boi I ngcml\ﬂﬂﬁc cﬁggthgg %%ﬁh%?eiégﬁgw h} :ﬁﬁ?rtgﬁigﬁ ala?ngunt of

gl ycol |ncorporated |s still ence €i d and

pol yneri ¢ gI' jeenaredinerusnipgitiyest peocesses ini th prdsewcerof thelohgchiifgyaglei n can be
made conveni ently by.a conventj onal ester |nterchange reaction. A

preferred procedurg |mtﬂget§ omatic acid, e.g.,
di met hyl ester of:- tgrre ht hal.i'c am d,. ﬂ\t}\n&?haﬁ%%?% y'?gﬁ %ﬂﬁp‘?{glggkﬁﬁe)glycol '
and a 20 nol &listidlatienef e exdess bhshoredtaindial. 'Phsght:eﬁh@hlo“]nék but anediol , in
t he presence | 160C, " f ol'l oved istilling off

net hanol for n@é‘y B&#ﬁéﬁ %&%HS’H 55%%?fF'Eﬂ¥geﬂé%iﬁﬁ¥'gmgsth@dmll%aeu until -
met hanol eveltuinoﬂetsd: &c@m‘eduﬁr@venglﬁ%ﬂﬁ'ﬂ&fa%ﬁoﬂ&ett @Bﬁ#&%ﬁ of§d al yst and

glycol excess, thl pol yneri.zation is, lete wt few mnutes to a
f ew- hour ¥ * TsPRolye B‘G%,t?f ynits{  Best I’ﬁwltsme @@aby obtainad uﬂhxsdinakdisﬁuatirml gcul ar

wei ght™ pr epol rr|

Lo O P 2P g Eenil S A S5 P B i b R e
al so ‘be prephoes lbyhcepreﬁmdfhewf aﬁf:oﬁidb@t& @@&ﬁsﬂ%ﬁfs%'ﬁh&ﬁﬂ:u@i-ﬁﬂ er
|nterchange rﬂrﬁ &%} for exa%] the 1 on -chal n gl ycol “can be reacted
with a  hi gh %B@"@Bi"&?‘“ ﬁ'ﬁ{‘a@mﬂtl ethyls2,4,6-thisf 3o ditgrtiery- or
copol ymer i nbuwtﬂ}@r@(yﬁt?&@ggeﬂeng o\ Rs¥ Sttt %?{y%ggﬁ?igﬂz?c&ﬂon OE&J The

short-chain ester “hondpolyrmer or copolyner c
interc haﬁge ﬂpwmh@rchm todtbmplday theqolymicizatich ie@&ﬁdmllﬁ@me@rto Wi ht diol s
as above, %é nel free CI ds 20 18 March 2004, WO 00/ 23184
PCT/ US00/ 265% T gl di 7 b lemgp e eyt possible reyersiblethesnalr t - chai n
est er “copol yﬂegraaﬂibnbﬁ is R amasRls deﬁbrd}:'%tca&?}sﬁ‘dr ekt%?ﬁ&c?&&r om appropriate
aci ds; anhydrides or_acid

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

i tetrabutyl manate used alone or in combmatlon w1th magnesnum or calcium
20 acetates are preferred Complex litanates, such as denved from aikah or alkaline
| eanh metal alkoxldes and t:tana[e esters are also very ef fectwe. Inorgamc
manates such a5 lanthanum tllanale calcium acetale/anumony tnox1de mixtures
: and hthmm and magnesnum alkoxndes are representatwe of othcr Catalysts which

] "'can be used

rradn .

- 25 - " Ester mterchange polymcnzanons are: general]y nin in- the melt w1th0ut
added solvcnt but inert solvents can be used to facnhtate removal of" vo!at:!e

. e ic:omponents fmm the mass at low lemperatures This techmque is especna]ly

:,; ; mvaluable dunng prepolymer preparanon for examp!e by dlrect estenﬁcat:on
’ However certain low moiecular wenght lelS for example butanedlol are
30 ’convemently removed dunng polymenzauon by azeotroplc dlsuliat:on Other ;

y spec1al polymer:zatlon techmques for example, mterfacnal polymenzatlon of ’

bisphenoi with bisacylhalides and bisacylhalide capped ]mear lelS may be
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chlorides, “for exanple, with diols or by other processetd ¥3th 2884 eaction
of the ' Ith cyclic ethers or carbonates. Obviousl | ymer

- wabh h cy H§ Lol y

m ght al so %2‘ "Prepared by running thése processes in *ﬁ’t P&%R‘ge of the
| ong-chain glycol. The resulting prepolynmer is then carried to high

nmol ecul ar wei g&fby distillatiqQpn of the excess 'of short-chain diol. This
process i s RIBWhIMPIERsralioned spccans palymery Both batch andicentingousanethedsge occur s

during this «hstuséPdor 2V $iQce f%%g%' gglnt? Yejght and. to

random ze the arranger_re% o%ect)he 10 %Sg%gl e %3*’% erdlgnits: Best results
are usual | y Rehycondensatidn efiprepdlymat cati also bé adconplished incthy sslidigizsabiyon is run
at less than 1. 33..3,Pa) .nressyre and 240-260C for less.than 2 hours
in the presg‘ﬁ%%“%ﬁéﬁﬁ“@éﬁ@“ﬂf@?ﬁﬂ"%mﬂ‘@9'6‘@_-‘3(3{1 8 sgpam of ncgh gasfto 4|

hydr oxy ghenaempvelb&arRaiele hdletMiSvabnt ot Thid fleffRaMAS 1% fivantage of
6-tris[3,5-ditertiary- butyl-4-hydroxybenzyl|benzene. Most p[a%t I cal

pol yner i zat iTédPoingdagrafiation becapse itanus be usssiat ternperetucesdrajew e softepingt ¢ t he
pol yreri zat i r e]a n rder. tq.ayoi exgessive hold.tine at high
t enper at ur es& vqh‘tﬁﬁgéoés%}’%}"]é‘eﬁ-r Wjﬁrgfsé‘ Y"’r?gq'gﬁé? &t?zla}%g&m IgRuirgdto; o

advant ageougedah egiptindegreccoft polyiatriidionest er i nterchange reactions. Wile
‘a wide variety of catalysts can be used, organic titanates such as

tetrabutyl titan al.one -ar in conbination,wi.th magnesi um.or cal ci um
20 25, earth net g{kﬁé#%{ﬁ;%ca‘lé?ogﬁg“ﬂ '"raﬂgisgs.‘se@w'gesérragled?rgﬁber%ﬁ’9‘%ffect ive. .

| nor gani®c tsofrtifties advisdbldtoatabiRsy (haSeBnposAIORE FurtitetlaBhidS heat or light oo
acetatel antinony, trioxide m xtures and :'lithiumand magnesi um al koxi des

are repr eserffgdycsd degradntionr Thistinreadily achievd ytiocenporatingstabilidesyindbe  Conpl ex
titanates, ' com alkal b or alkaline Ester jnterchange

pol yror | 3t EaRaVEReRE Lo AT SiistariBhy datifine tombristinbioBor vant . but

i nert sol verdspecially Kinderedphdnolsd A% their dbevaiived) ilin&f andohair idefvativeonponent s
-fromthe mass at_|ow tenperatures. This téchnique is especially valuable
during pr epcﬂsmnypq‘g{ﬁﬁ\"bﬂsi on, for exanple, by direct esterification.
However, certain |ow nolecular weight diols, for exanple, butanediol are 30
conveni Ently rentRegaesdtaiivgphetioy derivatives 0 fllas T FepPineludedi4, 1. at i on.

Q her special ynerization techni ques for exanple, interfacial

pol.yn que Nt ¢
pol yneri zat illﬁ?fzéf‘s“tﬁﬁt’éﬁf?éﬁél’h@ml)h1ﬁi,%mtﬂhﬂl'z,ﬂéstrﬁﬁd5-@“93@1(—11&@!—% capped
linear di ol sydt¥bBzyfbenzene 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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18 March 2004 WO 01/ 23184 PCT/ US00/ 26510 useful for prephl Merd208f specific
pol ymengeo ofi9d1gs bat ch and continuous nethods can be used {or any stage of
copol yet herester pol yner preparation. Polycondensation B%T’Hﬁ@é%ﬁ%er can
al so be acconplished in the solid phase by heating finely divided solid
prepol yner- i n,a yacuumor in sfreamof inert gas to 5 renove |iberated

| ow noi ecul £ BitRe cﬂa?‘lb?ﬁage‘{'ﬁ’éﬁﬁﬁﬂlms-tIﬂege&mhmf&géd@twesmm ng

degr adat i on theeffett of idcréibnl themdaatls at v QictipHfigs, bel ow the. softening
poi nt of the prepolyner. The ngjor disadvantag€ is the long tine required

to reach a givenndegree. of pol rization._ Al though the copolyetheresters
possess many desm%g@lrﬁf%'@ {%g,ﬁa} a%ﬁ"sbyu‘f@f%‘@ﬁ%ﬁthﬁﬂmémiilsmhento
stabilize thewateeHopPEidh6Raurs V& 10skd ' oduced
degradatjon. This is readi Iy_act#og\?ed y ?ncoﬁ%gfrl%ﬁvﬁgiag?g}ba? I2ers in the
copol yether &epelyetberesisrrontaining laperiis stongly pdbdreiol the sutstiaenpr i se phenol s,
especi ally hindered phengls and their derivatives, amnes and their -
derivative, espewhaleltNe RiAREHBGRablkoo\RERN &%Q& ' rivatives
useful as stabiljzers include 4,4, 'a-_ bi's(2,6-di -%@%ﬁ%&?%%ﬁ@ﬁ%nol );

|, 3, 5-t ri meCAYIPTIScsA eupolyetiesesterdiontaining lgyeb and 4 tid layey compridienzy| | benzene

M xt ur os of PRIREVIEE i biletare s nHYGHERRY i el dBL 68 oninals sttucture has
di aur yl t hi odhefusihenadiantagt tHa0RIOPBAJaBRe ¥ &niitd Gfefltidl ﬁ%ifité%'unts o

| mproveyent in Jight stability occurs by the addition
pi gnent’s’ or ﬂi‘lr']‘l%d\{&b‘? PR diractian girough thyHeyers abihe lasinatedsigleates thankot r i azol e

ul travi ol et ariyght;: - The iti,on of hindered am ne

phot ost abi | &‘e@? ‘“gﬁ‘%ﬁ‘;‘}%’g{éé%’i’s 'f?g?g‘,‘seﬁ‘%‘?‘bs&?!ér%ﬂﬂgﬁf ngtoply Impraves | )

n- but yl - ( 3, Bdksidmebut-absot it cofnbituibhGa e m%hfefb@ieﬁcoﬁtafﬁﬁ{aérm L anmounts of
fromO0.05-1. 0% b¥ wei ght of the 25 copo_llye hérester, are p t?,Cl,.H arly
useful in pFBRRIFY the StBsHwP exbibis difforenyal peswrahilityce t o phot odegr adati on.
Various conventional fillers can be added to the copol yetheresters usually

in anounts of fr dmsdchlamirere stnicriygs Eﬂiiﬂhﬁgﬁ&@n@p&%&ﬁf;ﬁ't{nﬁﬂ%k of the

copol y eresh%r(ﬁ%.and fillers only. Fil such as cl ay, al um na,
car bon bl tien pyaspiremythe sopplpetherester-rentainngdeyen gne tieflagrer enld  and
white and | i@rddthe 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

23
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18 March 2004 .. WD 01123184 PCT/ US00/ 26510 col ored pi gnéntard4R%%e added
to the polyners. In general, these additives have the effect of increasing
t he m)% s at various elongations. The | am nate structure obtai nabl e by

t he pr U23$4 { he present invention is waterproof and BEHESMRESapor

per neabl e and has the advantage that the 5- copol yetherester containing

| ayer is strongly adhered to the substrate. Where the | am nate obtainabl e
by the procesmut3500.madpnasentfeiablyefidorn@bout S0P 6 Sesut 20000,

copol yet herest er,; ai ni ng.l ayer _an tie layer conprising poly(ethylene
vi nyl " acet a%mﬁj@ﬁ%‘f}ﬁﬁwﬁﬂ‘% ‘bléﬁp"?ggﬁtﬁ_ @’E’W%Rﬂ structure has the
further advantage that it is capable of exhibiting differential

perneabi lity, i.&itisOdasired MidReithe andnate fiectionas 4 kamuwgbntrdidayeayer s of the

lam nate is_greater than the, MVIR in the opposite direction, Thus, the use
of atie |l ﬁ%ﬁ“‘ﬂ@?ﬁ&ﬁf SSeHBPoFRYe ’%E‘%@Q&GWW@% tratp gnd etia¥eon with
the copgl yetrypiceny,ahe etitalilden s duBl at theNIVARESF thD BnSihatd Srittfirel O eXhi bi

differential permeability. I'n such |am nate structures exhibiting -
di f f er ent i aFoMainiEdbe cpagol layes in/RRI10, B8d prefertably(;, Gutes tass thaayhd r om t he

copol yet her - alni er and ti.e |ayer. and towards the substraie
(referred t?‘?ﬁﬁﬁg&%@éﬂ@? S%‘g‘%{%’iﬁ"é@‘%‘&#ﬁc"ﬁ@ °{l§ye§fr eater than the MTR in
the direction away fromthe substrate |ayer and towards the tie |ayer and
copol yet her est er 186 peamegbilityliayetlinepewish vepbripsesswreRmiativedufridityelAsw as

M/TRSAC) . The, MJF i esse . 20. RCAS. / RSAC (Formul a
1) In a pr @f& err <ald$e Q%ﬁfﬁﬁ{l&g%sﬁé’qmﬁ%%ﬁgeﬁ%?’%@g?@%tlayﬁ'\)%%m%ﬁs. 5 and is

preferdfl y fwatemiah amokfit detereniMddTEy 1#é cqngdbitianehich Sauded 1186 bWyl ggpendent

upon the chgrri cal conposition of the layer and the thickness of the |ayer,

and these paFSamRR PP permepblen dhy yatesisuigllicapatalityf the copelyethesestes that it is
suitable fo [ - . ' . c ed

cmbodi ment GRS Wb dniher Gl ey AR L FRe 1tk e Pl RRERHED,
2000, pref etlpolyrieom 150 to 1500, g/ nR/24hrs (_100 to 2000, preferably 150

to 1500 grn.m |/ nR/24hrs) according to ASTM
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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E96- 66 (Procedure BW: and the MVTR of the copol yet her est®MaBaP8t ni ng

| ayer is at |east about 2500, preferably at |east 23 18 March 2004 WO

01/ 231%@%’/ US00/ 26510 about 3500, and nore preferably from about 3500 to
about 8%9m ni |/ n2/ 24hrs according to ASTM E96- 66 (BSTSRMASM0Byy . | f

it is desired to have the lam nate function as a vapor control |ayer, a
control |ayer as described above is added between the substrate and the tie
| ayer. 5 Typiused inythe ranufaohure of whtagnoof amdsvatbr tdpat pereable Tadriaf fot he

| am nate structure containin 5.to0 10, and referabl
20, ti rresslé‘lé% r’?ﬁod'r?x?‘ﬁlg?l I I t"'ﬁ’g rh%ff%)e“y&elflgé‘ftlfﬁeé gﬁ’?‘ﬁﬂﬁtan he contr)cl)l

| ayer. The pafgieadBidpks.YSch \O&Erph'édf%ﬂ vyﬂtérh/aﬁépﬁhrnn%ﬁ%%%‘i‘enﬁsr Bbptive
hum dity). As the relative hu ty is increased, th

copol yet her é@ﬂl@ﬂsq;a)ml&rrﬁtewglt:hag/éyionbsmlugstm wat er in an anmount determ ned
by its conposition which causes it to swell and becone nore. perneable. The

wat er sviel | capaliiurhibg nelv toliRe @ﬁﬁ%%feﬁxftﬁfeﬁé‘rhﬁg to FipafERRak Mdrit2an i ncrease
in the weight ercent of the long-chain ester units in the polyner In the

preferred etodemaorlagic nobanentesndavsn (2b)apd thrslease laaﬁ'g(ﬁharue@e&@d@dt ai ned

bet ween t he yer is very
thin. In a pﬁé’# (Eaﬂrelreg‘gﬁg Iaqg %ﬁtﬁoﬁ%ﬁﬁgﬁk ?8%{’,@85\‘7}11)3}%3 1#}@1%Jeﬁm | ayer is
conpri sed proetvegen|myp odll (eimam)bl;aﬁtrble(ms)t Ehe ﬁmse kgres(B) 34 pezled dffotoaONWOVEN
conpri sed pl‘lmal‘l|¥% gol fin fibers, is preferred that the | am nate
material  ofSPHECTRNI{neioHoMM fa5iTecys lﬂéﬁﬂfiﬁaf’%‘ﬂ rushietfingthed damigated4d. 1 N rn.
More prgf erq@jléaomggﬁﬁger%ngl Pgt sowapgt h of the |lamnate material is a
least | Nm and nore preferably at least 2 Nm According to an even nore
preferred enbodi e |nv%3 on, wherethefllmla ? conpri sed
primarily of. a c%@ﬁﬁ% dg4re 2> thGiqrpnate tuciuRGcansists glasy ?tﬁ‘é?\ J? p. m and
t he subst r attR 1hferde NAHMNBMSHo # fa PR 28! el bers, the
bondi ng st reng %e étSe]tqween theﬂf&:ﬁ}g%bgﬁlgﬂtrﬁgelh E%&isdug%b/(q)rat e ?g IIg?lg‘lrﬂreazst 3 Nm
and nore prdeEralelthe prin¢ipalglirestion of transthissiemofoeisturp vafoer Bisryisdittie east 8

N d I 10 N
obt ai nabl ZDEy BEREBRiot Stopo BB yabec b g ratn 2 et e

15 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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have a nunber of uses. The |aninates are of particul ar uSeMashgBdfor anes
whi ch are waterproof noisture.vapor perneable nenbranes, particularly
menbr a : ving differential perneability. O particular inportance is
their {}?2(20?1231?%6 construction industry, for exanple as FoUPSUf2enly |
liners. The |am nates may al so 24 18 March 2004 WO 01/23184 PCT/ US00/ 26510
be used in t manuf act ure of waterproof and water vapor perneable fabric
for use in, YURPAYhYRS Biilizedin some of the sxamplesaFbo pealatile nglepsedayeamias cl es,

garnents and mﬂgﬁm‘ﬁgﬁyﬁgﬁ%iﬁggg&%mnd- wat er vapor perneabl e

garnents nmay conprise a -substrat or polyester. 5 Turning
now to the drawings, and referring to Figure 1, a tie layer (2a), the
t her nopl astic pol copelyptheresigecontrininglapertised insdach o tHeaokampll )waar e

coextruded f4@pRH : ont e _substrate (1). The coated
substrate is%resseg%%wgaoroo I(E(fl?)’ P&H@%THP‘F“P“FS@F’F‘ Gomnanyyrne
rel ease I5ayerANIZ000® ipeavé&@dpRilic BBbeR e | L n) for
recycling or _di sposall anz tﬁe fci mBs gdefeggﬁpﬁgrﬁ%ﬁ?{g)qsl‘g&ﬁé{%ﬁmﬁg a

further rol | SRtYleRsitersnbinlpte, med &5 weight perceitgtinder®, oxidedpropyplenabeidst r uct ur e
consi sts of e | 6) and thernop|l astic pol yner
resin coati n§°§§?&hiﬁﬁ%ﬁ%ﬁ‘aﬁ Tilgeg%rp 8%"%?'1%?%%13%08]%’% “ﬁ% chflﬁ}éq tFl?'Hi rection
of transm ssicopolpéthereitst wasobtaiped by Ehélcenpisie bl 1 kiRl on of
noi st ure vap% in . the direction of yarrg%ﬂszlg@{ﬁ%y%ev%ﬁ??%ﬁaiég%ﬁﬁrt her

i1lustrated B YHEPETIBFRY oS argr<nd had agmeleouler weightrafebauti 00hat t he
The Tnvanti on ScobugBieak! U SLARTAEE oilche MR RoReh OO L B e

the invention as deScribed above. atron o made

Wi t hout depaPeicay, indeantdived4Dpeight peioentishvehiiakste EXAMILER pdPmdhe process
of the i nvenﬁ_.i&)n | §..exenpl iff | %g in the follow ng exanples. A series of

| ani nat es wef8® PRAIERPHGEP0Ch dor sesin warddeda a dehumidifying deverr usi on
coating proc [ ' 1on. A series of Conparative

Exanpl es vva?ggnlegg%g?%ggrg% 3\%?&8{61?%?2%6@8“% ts"r’ausﬁ'eel abl e release layer. In
t he exanpl es, the substrate was either a pol ypropyl ene (PP) nonwoven 25 or
a pol yet hyl ene (PE) nonwoven. CﬂWéBMWﬁEXAEMﬂn t he exanpl es were 5

15 A 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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55 c¢cm wi de. The PP nonwoven substrate was Xavan(r) 5217-B MaishE8fted
pol ypropyl ene sheet with a basis weight of 85g/n2 (available fromE. 1. du
Pont de Nenours and Conpany). The PE nonwoven was Tyvek(r) 1460B with a
basis WRMEHEBHF 60 g/n2 (available fromE. |. du Pont dRCTESH026%10and
Conmpany). A tie 30 layer conprising ELVAX (r) 3175 (a copol yner conpri sing
about 72% et hyl.ene and about 28% vinyl acetate; available fromE. 1. du
Pont de Nemesll Bomnehidh tkSahaiatdwaPRA VPt 3t A?S{EJSH% #0239 Gprpany)
was utilized in some of the exanples. The peel able release [ayer was LDPE
( STAMYLAN ( iycisfilyg layst wes ebtrinedr dmsmsmarizathin Tahjoll ytae bendstrergticont ai ni ng

| ayer used i of +1.he ex les ,was ACTI VE, MVEMBRANE AM6000 (r) (E I.
du Pont de m)glgg?ea;ﬁlgblqgﬁ%%cﬁ%%.ﬁméamvﬁdﬁgp?byé a hydrophilic

copol yet herester contai ning 45 wei ght percent 1,4 butyl ene terephthal ate,
and 55 wei ght percent et hyl eﬁ@l\é&ﬁgéﬂ'mmmﬂde copol yet her

terepht hal ate. The ' col used to make the - ‘
copol ye?her ester R@@%&%?%g%ﬁé%g@%%é?%BS‘WFQ}‘WF@W&‘S’E ﬁ%artﬁd gl ycol .
with 64 vebglithpBPaoenwoedyubetiste duictibed absheidordinibeke proced@rght of -about

2100. 10 Th? ﬁ}%POI' et. Seregﬁt er had a cal cul ated et h%l ene -oxi de content of 33
wei ght  per CERParaLiyg hexrentthaithg rolymar srsit fesd tate wapimcreased sa uni t s.

The pol yner ' ROI ] resin was dried.dn a

dehumi di fyi @*ﬁ%ﬁpﬁ%ﬂlg&@%ﬁ%@%&%@@" ga?e'g ‘%%W%‘Pzeé‘?‘ﬁé‘;agb“'ri or to
use. COVPARATHeUE BXabBhdEstienkh Ketaepothesubares it theiflmiafertie AM 6000(r)

pol ymer. was extrusion coated onto the PP nonwoven substrate described .
above Udi ng™S#1'&8%¥Er usion | amination apparatus like that described above
with regard to Figure 1. The substrate was corona treated at 2 kWprior to
the extrusion coating. The copol yetlH}xePigiresin was fed in pellet form
into a 2.5 inch (,64 di ametfﬁ HP screw extruder 20 that was

r, 40 )
connected to a BACIHONE s filmafithe AM OROKS pelyarat was gxirhsion costeghar at i ve
exanpl e, then®ithy PPRo¥Blel ®ibkiriie dedcBibld g?(w%' dechll tggﬁ? El%t% ss of

copol yet herester. The copol yet herester polyner was e nelt bloc at
a nelt tenpempamativedixampled , Withethedblowiag additionaletipas Aslonpddraity f i | m t hr ough

3 705 M 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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long die having a die gap of 0.7 nm The nolten film was!l&¥arkd08h the PP
25 nonwoven substrate without the application of an adhesive. The PP
nonvvov%P og{gﬁi}rate was spaced 150 nm bel ow t he opening of the die. The PP
subst r ar® molten filmlayer were i mediately presseBCHEBMEAI0 chil |
roll and a nip roll. The chill roll was a 750 nm di aneter, chronme pl ated,
wat er cooled (Turin = 8C) roll and the nip roll was a roll with a silicone
r ubber sur f gbangeathierbgnd str8iptichetweck\tizsubstraio aad the Tilm Javer wissinsteasednas

mai nt ai ned gt I(i?d\lf [l'inear cm The nonwoven } was fed into the nip at a

| i ne speed ¢ 6 ‘mn. After the filmwas cooled on the rotating chill
roll, the lam nate was renoved fromthe chill roll by a transfer 26 18
March 2004 WO 01/ 23184 PCT/ USEBMPARWITTVG EXIAMBLESI ch t he | aminate was fed

to a take- roll, A trate.with, a hick filmlayer wa bt ai ned.
AS Summar i ggd infr 8%‘?029 ,erﬁf‘aé" @%@@Fﬁﬁﬁ%‘@ﬁéﬁ%ﬁﬂ%@%ﬁ%@% an:j t he
filmlayer waek MedPiinioven SOVRARAELBBSANPL Fecdrdindts MR rather ester film

of the AM 6000(r) polymer was extrusion coated ontd the PP nonwoven
substrate désenpasve lextowith thegfollowingadditmmekbserst AxcBMgatialdyer Exanpl e

| except th : | t, feed,rate was, iLncreased so to obtain a
40 gm t hi ck?%%%gf%%gggt g%“fﬁqnﬁﬁ? 5{75}0““ %sé?fﬁa‘ﬂy :fon ?’Hmﬁgﬁf@mi, bel ow,
the bond st nehgich (Mhﬁ&?%mﬁ&@r, WO E@bW exfttldériBatividsBId PR dBS tolfhe

negligi bl e. EXAVPLE 1 copol yet herester filmof the AM 6000(r) polymer was
ext rusi on cdhedhreelaver mek cpmbirdngwbleck. Tho EMAnpelytes was Heditogbowreltaccor di ng
to the ocess. qf - arative le.l, with the follown ddi ti onal
steps. A | o%?%?e%sa iT&%%bﬁW&%%gﬁ %{E'@@Pﬁﬁﬁ'ﬂtﬂﬂf’i{% @H‘YB‘QL E from DSM
was ext rudedops9emharesr & the A iaySParithe DAL ClalerWasSGiRe@X r uder t hat
was al so connected to the BAC'three |ayer nelt combi ning bl ock. The LDPE
pol yner was trieygh therdie Fh¢ moltph fibmarasdronght inte eprtacit witk thefcopsg@Greated

bi - conponent, | i th. the copgl her.est er. A.layer and the
CDPE ae 1 he T8 Teyiiite s 0biin cimBRRRY EatabRY: i e BYA B B T e
brought i nt dilmofatiagtthe PP bulisk@teC OrHeaminatatedtbve® frosiihzichill SIHsaddescri bed in

Conparatjve Exanmple 1, with the copol yet herester
15 25 um thick copolyetherester film layer and a 3 pum 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.
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side of the filmfacing the PP substrate. The |ami nate rEhaEd 20Pdm t he
chill roll had a 25 gmthick copolyetherester filmlayer and a 2 gmthick
LDPE filmlayer. The LDPE filmlayer was peeled off of the

copol y NP 8VEIR4, | ayer leaving a PP 25 substrate/ copol WATRSB3¢R9 film

| am nate. As sunmarized in Table 1, the bond strength between the
substrate and the filmlayer was 0.19 NNm EXAMPLE 2 A copol yet herester

filmof the AMpeORKK JDPBIfiliEkystacasdhérdd k@ the@Ppbsit sidedfahé he PP nonwoven
substrate described above accor dl]?jg% to the process of 30 Exanple 1, except

that the nelcepolyetheresicrlayer fidayaravas pgeled afioffeed so as to obtain

a 20 gm thi Is 27 18
March 2004 %@%@?ﬁ%%@%éﬂﬁﬁgg% dé@A?hwgglﬁmﬁr@g%pPWbet ween t he
substrat e anfaminate. fAd sumimyrézedvia Tabledr ﬂms}:@dd strength bétwdemtheGubstAdRAIId/E
EXAMPLE Ar‘}gogﬁlil| etherester filmof the AM 6000(r) polymer was extrusion
coat ed o YBPVAYD &h substrate described above according to the

process of Conparative Exanple 1, with the follow ng additional steps. An
EVA tie layer (ELVAX (r) 3175; E. EXAMPIHHAt de Nenours and Oorrpany)was

extruded froma .5 .n¢ 64 | amet er 0 HP screw extruder that was
af( s ouc onnected t dg F?Féolly"éﬂ?fgftﬁrr @g} ?’g‘bg Mpoédﬁ?&ﬂ?ﬁﬁ“\glxl}éﬁog?%e
pol ymer was dnesliheQofdng thﬁieH P@n&hﬂﬁe@&uﬁtﬂfﬁe&cﬁ%ﬂ%B% M:rcﬁrd?ﬁ% wAhs. A

bi - conponent nolten filmwth copol yetherester as the A Tayer and the
LDPE as the p@@gx@ﬁmleﬁt cmstpblthatthc oelffeemteifor theThiPHpblysrerwas m was

Compar ald ve TSTERSRE® i ghipinca i i ek §HGF Rem lvefs Ripviemigine pp
nmparati ve | e
substrate. Thald ﬁrﬂnﬂﬁﬂﬁ% ¢HAHBY Sk ﬁarﬂmtﬁehgmq}w&en&ﬁé &uﬂaaezeamaa\@ﬁnpm thi ck

copol yet herester il ayer “and Imtie | ayer between
t he copol yetlayar é@ﬁélﬂch Wéﬂwmmehéilmﬁaé@dahqumtbe filg delamimated Bdmithe Tabl e 1,

EXAWPLE 3 A SORb el N PR T TR P s Rt oo oy iR 28T i on

coat ed 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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20 onto the PP nonwoven substrate described above accor didatch 200% process
of Corrparative Exanple 3, with the followi ng additional steps. A low
densitvw 8 i/et hyl ene was ( STAMYLAN (r) 8108 LDPE from DSM was extruded
fromaW@W2NEh (8.9 cm) dianeter, 150 HP screw extrudeRCYHSAO2RE al so
connected to the BAC three |ayer rrelt conbi ni ng bl ock. The LDPE pol yner
was fed to the nelt 25 bloc at a nelt tenperature of 250C. A

t hr ee- conporiomt dedletminrs andrConmpary) W usebipn@laidieheBk abnwaydy subssaadw ched
bet ween theéDPE Iaﬁer B on one side and  ,the EVA | ayer C on the opp05| te

side, was e ade kﬂeﬂgﬁ@n%@ngmt{egﬁemthw%ga@r@ggm

contact wthy %g}q” LU PRALL reated PP substrate as described in Corrpar ative
Exanple 1, wth the EVA'side of the filmfacing the PP substrate. 30 The

| ami nate renoved fromthe chill rol] 3 EEnB mthick filmEVA | ayer
adhered between the PP substrate anH 0t hi ck copol yetherester film
| ayer. 28 18 March cgﬁ&get}{@em:f ﬁﬁﬂ%ﬁt %I’QI f\v +Hsid &JﬁfédDPE film

| ayer was adhered to the opposite si e of the rester ayer. The
LDPE filml aye@thﬂa@np@etleshbetrate@bcwrﬂmg}ophﬁ ;yrebéssloéﬁompataimrﬂ}dam 4#g a PP

bstrate/ EVYAf ter, fil d in Tabl
Tt he bond Ser o BRER MEAs i boraR el P ethgeRe POYS, was 3 6
N'm  EXAVPL Esustfate (Pplek@t 11508S ti8m Ei 1. @u Pont NENANGERQAA @onﬂ%y/ was

extrusion coated onto the corona treated PP nonwoven substrate described
above accor disigin plagsref thg PBawswoyen Elxlaﬁplee Is addisiomshe ﬂhdmw&eftlhelt f eed

rate foynth ]I:@P YJBL wuas 10|ncre S s .to obtain 20 mthick
LDPE fi fm I ayer‘d&g? LPES EYryqed ap ghl gnﬁ'l"? l?ﬁrénsé?@rfagh gl’fg‘ bond
strength betmrﬁlma% Ldvgxaﬁipee @nﬂtstshﬁn{ah&éa 1rJ"Péf:ﬂ’é 1 \@ih SHE Bhdrip@l thk he
polymer filmfailed before the fil mdel amnated fromthe substrate. The

t ear strengtipngdmtrength bsiwaenthe $4hﬁraﬁ¢@a§mheﬁihmlﬁwgmamgm¢hﬂﬁm D1004,
exceeds 100 @sﬂ_ﬁlﬁammgﬁfeﬁ b%Por& n_le | a at e otgé“rﬁ%s? uril)Str?t\f/:'vlet h the

peel abl e rel ease. Tayer was neasu‘re
standard test NF G52 ("up cup" nethod at a terrperature of 32C), the MWTR
wherein the substrate was

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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facing humdity was neasured at 1076 grn/nR/24hrs,

and t HFeMriagR0Qer ei n t he
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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 Pro@gaRr Cmbitng MYGMIORidaSe 1-58AR A witl BEHHAR & shAThlfHoBGRY | N9

J polymer resin remote from tFljle sillbstrate, 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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coating and the substrate even when the polymer 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 internedi ate substrate having on
a surface thereof a thernoplastic polyner resin coating ang il sdmRr
conprising a peelable release layer in contact with the surface of said
thernopl astic polynmer resin renote fromthe substrate, said process
conprising the steps of formng or providing a substrate |ayer, providing
on a surface thereof by coextrusion the thernoplastic polynmer resin

coat i ngéand Wmoqzne:edmbﬂdmgrtelcba‘ad hather congaisthg tinesteppgll st thalingod yieryerr esi n
coati ngWIt d'}% £SS of. | ess than about 50 m the peel abl e rel ease

| ayer havi i {'H?%%Sﬁié yg’ferreﬁltn | east 30% of the thickness of the

t her nopl astl o polyrrer resin coating but less than the thi ckness of said

t her nop astl c pol e5| n .coa and the thernoplastic resin
havi ng & vi S%B&C?% aF?é’éI ng Hhﬂalgbéﬁ‘tq‘%%@‘elﬂgc@eﬁ%%fsgﬁ%dé& laya oy é‘a‘? &<t he

st andar hidkatds of it 3Indnopldictpdlyvkibr 0Q6h Be&-) and at a tenperature froma

m ni mum of just above the nelting point of the thernoplastic polynmer resin
up to a maxi mum of just above the processing tenperature of the

ther mophast hGrRRLYATESfng3) Plairf ) APk S o dnil-RESLodi G f T O ¢ e

t her mopl asti ¢ pol yner esi n coating process acCo Ing to claim|l
wherein said thernopl astic polyrrer resi n has a vi sc05|ty of |ess than

about 3Q00 P c o.the s anda 0 11443 at 10 t

10, 000 gec"l A ahd- S?%gcog&rlt%gora ur e ?18 ﬂ’&(}h S?‘h THeTEIG P ! of t he
thernophmsadopolyﬂhéxysm’relars&mdm 3. A process accordl ng to claiml wherein
said thernopl astic polyner resin has a viscosity of from40 to 1000 Pa.s
measured according to the standard 1S01L1443. 4. A process according to

clai m | jgvher @ mo&aaeomam ﬁrh@l@fmsfaltﬁ&@oiygﬁelfe%ﬁ a8dtordérs Baf a muRpUSH &0 sai d
peel abl e rel ease | ayer. process according to claim1l wherein said

peel abl BCHENg A qhaylet?Sfe& Gﬁ»{ﬁ alsde@ortp“éxﬁweqsr?y eiteictreddpd g hioneh eger 18
Mar ch 29%5@3 sﬂ%@%ﬁéﬁﬁeﬁ%‘it@baﬂ Trélgarééls n%thleff&{ﬁu'ﬂaer conprising the step

of coextruding a tre |ayer astic polyner resin. 7. A
process according to claim®6 vvherel n t he th| ckness of said tie layer is

| ess than the “
—0G0O CRC
(i)
and said short-chain ester units being represented by the formula:
i
—O000 CRC
(1N

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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S

t hi ckness of the thernoplastic polyner resin |ayer 8. A process according
to claiml1l wherein said substrate conprises a polyolefin. 9. A process
according to claimi wherein said thernoplastic |ayer cong@i Son 90 OF
nore copol yet herester elastonmers. 10. A process of claim erein said
copol yet herester el astoners have a multiplicity of recurring |ong-chain
ester upjts .an hgort-chain ester units. joined head-to-tail through ester
7 hikageD 34N A DRg bR B Al GRPTY DbV EPEs BADGITNEHE £ or mul o
11, 11 - @Xl&Rr (wiichelash (Bai 4bosfH0t - chai n ester units being represented by
the formyla; 11j? C%)O CR&AWner,ein Gis a divalent radical remaining
after tN&ek opglp CiPEET P coMi TR 75 9r et persent shorbrlm peisrveHE

oxi de) gl ycol having an average nol ecul ar wei ght of 400-3500, wherein the
anount of ethyl ene oxide groups incorporated in said one or nore

copol yet her et RIPeSshccoriing g |claim 6aF I 7enrerein theespbtipteotonpsis¢sraopalpdefin 8 wei ght
percent zb dﬁfmﬁ ' i I ' LS a

di val ent1 ?a;gkld%a_ reegniw;?o E’ﬁggﬁg? ﬁb{’a?‘]ieen%@al of gégggb%gtﬁke%?%&%[sag@r %Ol alt:Is

di car boxapin @mpaiséschnh avinprg @polpbberasters(shei ght | ess t han about 300; 33 18
March 2004 D is a divalent radical remaining after renoval of hydroxyl
groups froma diol having a nolecular weight | ess than about 250; wherein
sai d copdl yet harmsteds asdording tachainh r1d mvizdeih Ghd tesuking NhmipetCleR tMYTBELs chai n
ester uni 1. Apro according.to claim6 or 7 wherei he substrate
compr i 58S MY TR SeRim M Hess i 419 Bishire SAg SESTSCBIBEy AT TRY Tty ene
and Vi nyrecioftanag, i dhé REpdIRekdRRr-ashtaimin2Olayéind fi€Idyer GRIMEWSES agne or
nor e copal ﬁet heresters(s). 12. A process according to claiml | wherein the

J A g
resul ti AePsiraifiand NV RBessciy i NVTR. inviherdipectiop evvay AromnthRaabstate layer #ist st ur e
vapor t kAR fshoRy&ahg C&M@@erés&rlgﬁgai{lgigq a}.' on away from the

copol yet herester-contai ning | ayer yer and towards the substrate
and MWTRSAC is the WTR in the direction away fromthe substrate | ayer and

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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towards the tie layer and copol yet herester-containing layer. 13. A process
according to claim 12 wherein the resulting | am nate has an MWTR ratio of
at |east about 1.5 wherein the WTR ratio is defined as M%&QOWRSAC'
14. A process according to claiml | wherein the noisture vapor

transm ssion rate (MTR) of the tie layer is from 100 to 2000 g/ nR/ 24hrs
accordi (100,.to 2000 . gm m |/ oP/ 24hrs) to ASTM E96- 66 ( Procedure BW for
258" m dPon ¢ nPEkof BLEmiEREDIADING) e pisde 0t i dirld Fof SRR or 10
wher ei N nidiuraWhsir penedble denibiarsm ssion rate (MWTR) of the

copol yet herester-containing layer is at |east about 2500 g/ nR/24hrs (2500
gm m |/ nR/ 24hrs) according to ASTM E96-66 (Procedure BW for a 25 mcron
thick I gst mﬁiamaiéme%!wpreééagsf.%arcm{gtglaﬁwmﬁnerl t§1¢herein in the
resulting |lam nate the bonding strength  between the substrate |ayer and
the thernoplastic polynmer resin, neasured according to SO 241 1, is at
least | NNm 17. The process of claiml i wherein in the resulting |am nate
the thernoplastic polymer resin coating has a thickness | ess than about 35
.m and the bonding strength between the substrate |ayer and the pol yner
resin coating is at least 3 NNm 34 18 March 2004 18. Use of a |am nate

obt ai nabl e by the process of clains 1 or 11 as a waterproof noisture vapor
per neabl e menbrane. 19. Lam nate obtai nable by a process according to any
of claims 1 to 18. 35
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