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(57) Abstract: A substantially liquid impermeable meisture vapor permeable larninate structure comprising: (i) a substrate Jayer

comprising a woven or non-woven material, (i) a moisture vapor control layer attached to said substrate, (iii} a tie layer comprising

ope or more copolymers comprising from about 30 10 about 90 weight percent ethylene co-monomer units and from about 10 to
about 70 weight percent vinyl acetage co-monomer wnits, and (iv) a layer comprising one or more copolyetherester(s) in an amount
of at least 50 weight percent based or the total amount of polymer in the Iayer. The moisture vapor transmission rate (MVTR) in

B the direction away fromthe copolyetherester-containing layer and tie layer and towards the substrate is preferably greater than the
MVTR in the direction away from the substrate layer and towards the tie layer and copolyetherester-containing layer.
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TI TLE LAM NATE STRUCTURE Thi s application clains benefit of priority from
Provi si onal Application No.- 60/156, 168 fil ed Septenber 999.
BACKGROUND OF THE | NVENTION 1. Field of the Invention 10 JﬁrF i3ty 8R%4 on
relates to a lamnate or nultilayer polyneric filmstructure which is
useful as goyiRskantially liquid inperneable noisture vagfirapRgssRaP! e
menbrane, in particular, the invention relates to a nultilayer polyneric
filmstructure conprising a substrate |layer, -a tie |ayer and a | ayer
conprising a copol yetherester, wherein the structure has differenti al
perneability. 15 2. Description of the |l ated Art The outer walls and roof
of a building usually include a |ayer insulation material. Further,
wood is still comonly used in {AMSATH STROCPORENAUStry particularly in
the construction of buildings such as houses and the roofs of houses. The
transm ssion of 20 noisture vapor between the interior and exterior of

bui | di ngg may rQ%EH:Ipphéhtfbﬁ‘Sla&ﬁm%gﬁta&ﬂ]ﬁ@nﬂfﬁ@Mi&aNﬁmfcanm hence t he

bui | d-up of dep03|ts of nmoisture, in or on the insulation material -and
wood- cont ai§9/17§,16B dleNeptember 2hd%%i | di ng, which can cause considerabl e.
damage thereto. It is therefore of particular inportance to -prevent

noi sture_ -build-up from coem ng |nto contact with the insul ation materials
and wood- cont ai ni ng 25 el erBACKGROUND OF dHF to keep themas dry
as possi bl e 41408 L4 i es, there exist bU|Id|ng regul ati ons which
control thi 57mﬂﬂﬂAB%%&§Twmtructlon Pol yol ef i n m croporous nenbranes are
of use ilQ the cdihﬁmmnpmmlatcniuatlmafemmu@dayepbdymsm fibh starctuaivhich isner s.

Under all clipptic esirable to _cont |st re vapor
ranst or acPRaLae T RoRaRTLY Bt sebriebB P e RGO merRe o1 ur o
buil d 30 uppartidalssl thyinvertion relats aeauhitayenglyn il filmetuamiesdoripeisimapor B
transm ssion, r at %ﬁ g% aredu ed to line the f ul at i og nmat rlal in

bui | di ngs a*HHS“&fe st ndYT s 8 HEF SIRST$APROYFAPET "t PAFSREre fHcife
bui | di ng i rhayidiffeedntialftefedblltynoi sture vapor transfer is fromthe interior
of the ggilding to its exterior. 5 February 2004 WO 01/23125 PCT/ US00/ 26509
So-cal | breat habl e fabrics conposed of a filmof a polyneric materi al

that is pernBablisidoQfi Bdate€Aanapor bonded to a textile nmaterial are al so

known. A notabl e_an
The outer walls and roof of a building usually include a layer of an insulation -

material. Further, wood is still commonly used in the construction industry particularly in
the construction of buildings such as houses and the roofs of houses. The tra:_:szﬁission of
20 moisture vapor between the interior and exterior of buildings may result in the
_condensation of moisture vapor, and hence the build-up of deposits of moisture, in or on
J the insulation material and wood-containing elements of the building, which can cause
considerable damage thereto. It is therefore of particular importance to prevent moisture
build-up from coming into contact with the insulation fnaterials and wood-containing
25 elements in a building in order to keep them as dry as possible. In many couﬁtries, there
exist building regulations which control this aspect of construction.

Polyolefin microporous membranes are of use in the construction industry, for
example as roof or wall liners. Under all climatic conditions, it is desirable to control
moisture vapor transfer across the walls or the roof of a building to prevent mmsturc build-

30 up. Usually such membranes having a deﬁned moisture vapor transmission rate (MVTR)
are used to line the insulation material in buildings and are designed to control moisture
* vapor transfer in the building in winter, when the moisture vapor transfer is from the

interior of the building to its exterior.



successful material that transmts noisture vapor therethrough is a film of

m croporous pol ytetrafl uoroethylene that is adhered to a textile _nmaterial.-

Al t hough this product has 5- been very successful, it is rsaﬁe}t?é‘i’aré?B% sive

and the pogp@oibsipgd to be blocked by dirt, body oils and geiwisedbs. |t 1S

known that other polyners can be fornmed into filnms that have a high
noi sture vapor transm ssion rate (MTR) and, when covered with textile
materials such as nylagon or poly(ethylene terephthalate), can _be used to

make wat er proof aPRicilket brea &b“ﬁ%FQ%EP%U&aﬁﬁéﬂi gpolymégic mefeidgthatgds
4,493, 870 di 5&1Ra0S toRALBLR VRbr AHLPR aSe AL SrakPialire 8isd RXdvil. €A KBaBleiaftl

covered. with a. single |layered filmof a copolyetherester nade froma

di car boxy!l i csugegssiul mategipl that Arapemigy meistyrevagoribesgthaeueh ieh BInp of miCyepoyRs|
wherein at. |LoostafidibetNiedetat W MEQEd NPSeRie 2 RAHAL L RUMNSAIS hdlhQ nal

2.0-2. 4. Sucif.; %terproﬁgﬁegar_rrents descri bed therein have MR val ues that
da not. depenbeesivenruetessfuk ftacrathef explrsive 4ndithepares temdtotbedlocked by dirt hodsi de.

The values o [ ' e ' ' ' ; | evel
15 of hum i P e ket RSl Nl Sl b1y Blcffoa b 2RA Bl bftnd (61 100E
usabl e i n pr bighoheiswrectapottrangmission pae VAR and) ethen nolerdd widh extile matdrials

process, a ' re._vapor teabl e, L1 gui i rmeabl e, barrder |ayer

N th & th okRses bilol SPRSBRLIRE Rl o bo (R SRAR Bl oty Rl el

rel ease | ayevaponpanealse genehist US. BatentiNeg. 4499870 discloses Watebprboffgabméers flade i e

| ayer on e 20 opposite side.of the barrier _|ayer. The tie |layer_is

adher ed tt&aoé%ﬁgﬁﬁg%?%ﬁc?d%%-s %{aY?/FB@Ql{“ﬁf aﬁ@ﬁ&?@éﬁ%ﬁ%&%@q’ﬁe- tie
layer typi caliicyb6oylieiaciicsn Aiphltey diSlknd 3 pbby(Akylbneaskidelydil Wbieiieat SABOIOPHEr  OF,
a pol yuret hanF and serves to i nprove the_ adherence between the q:%gr Qus -/
substrate anflPR8IYEPldaE payPen v EREIRaR of 204 Sueh weigRopof sampeptedeserhedno .
4,725, 481. dirzfhPRAS MVTRWVERBS B8 doWRt 8¢peHd PR WhRASIRRRI0€ tHel A1 thQs thtXfeh 25 as
surgi cal drape and in waterproof garnents having rapid transm ssion of

noi st ure vapBymiditysidagibe vrdugsiobiyncd aesregualineies eitbersiste ivpxpaesdiio thesamadevsl t he
garnent, whi hep#iin zi ng the transmssion of water in the opposite
direction, making the garment nore confortable to wear due to the increase
in the WTR away EPgnieHE3dissieses apidcessfpronaldng alpmikate ygablear profactive wat er
liquid and v d | | QU J i . .

4, 725,451 30 oy ORLE AR uuARHEE o AL, i Blne e lfibie epid

hydr ophi | i ¢ imspeemedfle, bewipolayeatwitr ethickness b3 toolfepus ibaedadict egihtanieto Syamch
permts differentjal transfer of i stur.e vapor to_prevent. buil dup of

moi sture, 'relfﬁifdﬁ‘@ﬁpnpm %8 TRFRCTIRNR % bip s Pt fig Iy anBe o

vapor of 26 Lffsite did€ofilie Qﬁh&r@}eae@lhéwe Ayt EerdRo b PoroaeElivE®atB¥ich ad2d>
February 2004 01123125 PCT/ US00/ 26509
woven or nonwoven fabric. The tie layer typically comprises a thermoplastic such as an

ethylene copolymer or a polyurethane and serves to improve the adherence between the )

~ porous subsfn_z_te and the breathable thermoplastic barrier layer.
US Patent No. 4,725,481 discloses a waterproof water vapor permeable film for use

25 as surgical drape and in waterproof garments having rapid transmission of moisture vapor

through the film toward the exterior or weather-side of the garipent, while mimmizing the

transmission of water in the opposite direction, making the garment more comfortable to

wear due to-the increase in the MVTR away from the wearer while protecting the wearer

from water, liquid and vapor from exterior sources. In particular, US Patent No. 4,725,481
30 discloses a bicomponent film of a hydrophobic layer and a hydrophilic layer of

copolyetherester elastomers bonded together which permits differential transfer of

moisture vapor to prevent buildup of moisture, the bicomponent film having a separation

rabo for moisture vapor of at least 1.2 as determined by ASTM E96-66 (Procedure BW).



The separation ratio for noisture vapor refers to the WTR neasured with
the hydrophilic |ayer of the biconponent filmnext to the water aﬁé%ace
di vi ded by the WTR of the biconponent filmwith the hydPdiHREHAY er

next to t surface, as described in ASTM E96-66 BW, run
at 22C.. T 8 |C(%5Frponent filmof US-4,725,481 5 has a w%ﬁa‘ﬁﬁgglﬂ%%@MﬂR as

nmeasur ed by ASTM E96-66 (Procedure BW, when npisture vapor passes in the
direction of the hydrophilic |ayer and then through the hydrophobic |[ayer
of the bi conponenThesseparetionratio g mupstune aspaz defems t¢ the MYUER agasuwwéd with teur e

These bi conpaismmiif R OPh i onBl s A0 R bt SUASHRY b

of the bi conpfthebicompohant filn with thel hydephdific layérmexap dic Wat@atfhe:, b ddsaritiede
hum dity). i ve hum di I S LOG sed, the dr i) ayer
absor bs 'mtéﬁ’é‘%@rﬁg%gﬁfma(g?%gm%ﬁ "B?g) gﬁ%g ROHER i 432%%%’3 i t
to SY\B| I hafndhﬂsmmﬂ;: hipitee MDETRIE: Bide@surddiey ABTMIESSVEY (PrazafiadBW), whed mbigf@,re A
copol yetherester increasgs with an increase in the weight percent of the
oG thai . SX4RGY PafAIR B oo Joveh e henwEh ipearopponic.
hydrophilic lagsesf thesbibsinfonki stri€uMoistionESWAGS thelpaSagelst Ykt vaporl fisin MKTR i s

about two to thr %e tines hi%her t han when the hydrophobic layer is next to
the water sofiyrephobdayssandthendroueh throfydrphic axsr., Hisse bipeppengat @msenbr anes

in the const paabé Rke a heREHiliYy vhﬁrep’i‘ﬂbﬂ;&iﬁﬁéﬂilﬁy%fﬂﬁ%ﬁoﬁﬁmﬁﬁi filth & e filidat AbI €
for such nmenbranes are often inconpatible wth the base material or
subst r at el0 wiith Napos passuse (Tplates midityo Asdheaelagive humidiy istikrseasobithps, it i s

of ten not pogsirMBd BviaBMEiE ' rs
such t hat th_eﬂrgém nat% Sgoductéﬁgggggﬁf’gg@%{gﬁgta c%e(%%]phgﬁgﬁi na icg%.&eThi-s
i s especi al | i t@ $iell anddecampromonetpeimseatiiss iThe oatep swelbehpelslity of thei copolyetherestary a
thin water pgriEal NEe: bt I Lcul ar Lfficult to
mai nt ai n theﬁllrcnt eghﬁt{hﬁg&?ﬁggmnégWg%qg%#egg%&ﬁ%gﬁﬁgg%ﬁEﬁ?%e"%lmt/% etrgfjroof

noi st ur e vappelymenbhenenseqiendecwhentbt hpdrephilic laydrigiextioitsd water Dfirce, the

cvel 1 up 15 vEbBET R ML SRR PSP e PR e s e
menbr anes mayes tcthe safenkduyce. cont r ol noi sture vapor transfer in buildings in

i nter, those nenfhranes.do not work in the r i.n regipns where the
ol immti ¢ condit1 oReE FEGLHEETIRRS RRISHE VR S5aab e FeTIRRmE: fi1C Sepshusion

transfer is fndasttisprodldntitit Siceothe biateralsishiibiofol Such hferibidnes ielofielRat her ,
under those . conditions th% nmenbr anes cause an .undesirapl e nojsture

bui | d-up in MEmPHHe with the dpscgrra) or sbsirte viish 1§ PRe madent @ peixplefig i
climtic g@ndinks Qods,qids dher for PBEGbIS {04RbEA adeQiSttONhesidhbtPech thesE @b UGy 2004

such that the laminate product has a high resistance to delamination. This is especially the

case when it is desired to produce a laminate having a thin water permeable membrane. In
addition it is particularly difficult to maintain the integrity of the mechanical bond between
the waterproof moisture vapor membrane and the substrate in a high moisture
25 . environment, since the waterproof moisture vapor permeable membrane.canswell up to
- 40%. _
Further, while waterproof moisture vapor permeablie membranes may successfully
. ‘control moisture vapor transfer in buildings in winter, those membranes do hot work in the
summer in regions where the climatic conditions reverse the vapor. ﬂon so the moisture
30 vapor transfer is from the exterior of the building to its interior. Rather, under those
conditions the membranes cause an undesirable moisture build-up in the roof or wall cavity

of the building. Typically, such climatic conditions exist in semi-tropical regions, which



WO 01/ 23125 PCT/ US00/ 25509 have high tenperature and humdity in the sumer -
and | ow tenperatures, typically well below OC, in the w nt Lanzi{)] ted
struct 185psal most excl usively manufactured by a proc m&‘go vol ves
the application of heat and/or pressure, such as a nelt exirusi Roat i ng
process or 5 a conventional |am nation process. It is considered that one
reason for the poor adhesion of inconpatible polynmer resin and substrate
conbi nat i age hiphRERpérahite GhE Buknidity MRS ShMer and R Reipeffttes, 19pitdIRl while

nol ten pol yner resin coating may cool too rapidly to allow for sufficient
time for ibelovoOtQitinithewinteth t he surface of the substrate and create strong

dhesi . Th t | | ffi.ci.ently hi.gh trati f,the
ol ton_pol yrror lESnRed SERFREF A AR PR PATORer B BY parssss Wit ur o
of the subg{diaéant BpFitatbs o hERRRARR Pressire, 8 iakiaGhelt e:ﬁﬁi%iidi‘l Coafthg Poceds dche

pol ymer resin coating may cause the polyner coating to solidify Dbefore.
f or m ngSa 4 copeentismat arproeessclt heennsidered: thatonegeasgy fprithe popradhasipy of

pr obl em t i nbranes ar equir 1t hdered .t hat

Pyptcal |y oppati BRIRCE RS Bl sk Sk cERbineliohs SHRBIEHHa i thembrangs o
substr at e gerguirtd, ip Bt @d maién gol@ﬁzemhﬁéﬁaﬁﬁg nidy dvohibongpidly fohalloint fok € or
no chem cal bonding. It is an object of this invention to provide a

subst ant i sufcient fmefor e imerst withthe surfice of e substatgang ceeatessiong adhegiams h
h d ' t . i .
part Vol ar ire i bR be LAY £i3h befdfuioh OOl A et A coatn

havi ng 1@i fifwertae interstigssrandpordust sprucROSbiMU RYbsatd to\dnsiile@\zobddondi Ingdtiition,
first aspect, of the jnvention, there.is provided a | am natg str %_g{ae .
conpri si ng@pigicpoling ghthepoiymerFesin cogling may qansy P@WFC?R%‘&KB\?@ Bat eri al
5(i1) a | I : r ; : L ,
(Hi)a ] ooy AR a U COh e AhickAE ahd e 2 SR Cpr Al FpRBSL LAER 59
t o about 9Binweemhtanpearcarguistdd i i censiderad thatygypicsily, shesadhesion retizenan 10 t o
about 70 wei ght rcent vinyl acetate co-npnoner_ units,.an Lv) .a | ayer
Sonpr i si ng BHEPEIPIGBPmEh SOTR A BEAE SpLims Gors iyt rbetpica)

vei ght 1Bergaingd a8@ditd8 of 06 ch&hial Boddimy, of pol ymer in the layer.
30According to a second aspect of the invention, there is provided a

| ami nat e st r uct liisamagbidetsdthis éuveation do provideey substaptially liqnid impermeable
moisture vapor permeable membrane which has good adhesion between the substrate and

polymer coating layer, particularly a thin polymer coating layer, and particularly a

membrane having differential permeabiiity.

20 SUMMARY OF INVENTION

According to a first aspect of the invention, there is provided a laminate structure

comprising:
Q) a substrate layer comprising a woven or non-woven material,
(ii) a moisture vapor control layer comprised attached to the substrate,
25 (iii)  atie layer comprising one or more copolymers comprising from about 30 to

about 90 weight percent ethylene co-monomer units and from about 10 to about 70 weight
percent vinyl acetate co-monomer units, and

(iv)  alayer comprising one or more copolyetherester(s) in an amount of at least
50 weight percent based on the total amount of polymer in the layer.

30 According to a second aspect of the invention, there is provided a laminate structure

as described above further comprising

) an adhesive or primer, and

(vi) a second substrate layer comprising at least 50 weight percent of a

polyolefin.



(v) an adhesive or primer, and (vi) a second substrate |ayer conprising at
| east 50 weight percent of a polyolefin. 4 5 February 2004 According to a
third aspect of the invention, there is provided a process for the
production of a laminate structure as described above, CJfBFYY A8%4 he steps
of formng or providing a substrate |ayer, providing on a surface of the
substrate a noi tur vap cont pravi di

0?3‘9

ral rface of the

moi st ure vapor t @ras‘?eéﬁ‘%tt@‘ﬁ%wr’f H’éres‘iuﬁrgf”lr‘]gq"eprac%s F¢ ayer and a
C(r)]pol yet hepre&iceén @mnﬁxainﬁtb Ql@lch.ﬁé/ﬁrdlﬁscalﬁdi doavd, b@ﬁpr&l’ﬁg\theﬂdtdﬂ@ Of)ﬂ&frﬁlhg osur f acle g}‘
the copo erester cont ai ni a re romthe tie |ayer peel abl e
rel ease Iaégw mgﬁé@ﬁ?ﬁ?ﬁ mi%“ﬁggﬁﬁ?g Iﬁﬁ%gpﬁ %&“Fﬁ%“?ﬁ%@ﬁﬁﬁ%ﬁcmﬁﬁ’re is
provi ded amyérjygoiidihg oma ﬁjfﬁtfﬂfﬂthe(}ﬁcﬂﬁﬁﬂe&bm c&rﬁ:)oll layérlrérﬁdtT fr&ﬂhﬁb&h&:tﬁferau@l[) Iur e
conprl ng subsirate I and stant 0 li rmeabl e
o ot ure Sielare B e e e R AR ER oV PR RS Mier o1
MVTRCAS i scdphigetidfdditriconthinig tyeeeibie rﬂroaavmfyuef lﬁmhth@alﬁwa&mnayeal ly liquid
i nper neabl e noi tur va er nea Ie ne t opards the
substrate tayer Recthfne RR s o RS L B ARASPom « he
Substrate hﬂmﬁ$mgnd towards the 15 substantlally l'iquid inpermeable
noi st ure vapor rnea ran | ation
material ; and ( gr("fglﬁlamrlg%ﬁ’rrﬁc ‘lrgc‘é?l?r{iﬂ’?%tsébsgﬁtﬁ%ﬁ a}nﬁﬁ Sabsga%ajg’r ate | ayer
S\mﬂd a mmqg&rsnpgmmt@nﬁlle pﬁm@per peRfidab &nﬁen_lbaaﬁerlayuhelici@mm m\ﬂRCAbeMqulnf 20

erein : is e in ir n away fromthe substantially
liquid inpernmeable noisture vaé@? @@?ﬁé&kﬁ “menbrane | ayer and towards the
substrate | ayerwheraﬂM\MRE‘%SA(ﬂad M VIRen W URedtion tih@,r filorh ﬂﬁtsﬁlﬁ:[hnﬁM@)hqui’dom t he

substrate | ayer an war ds the ubstanti al | bIe noi sture
Vapor  per nBREERE e PR P e R e Rt T e
I mper meabl sdROVERYAE & tNEIMVTRYIR ﬂfml&bdtﬁn AR &N the sistrhta y8er Ml tdvhﬁdsfthd’ st
Ianlnahg SR@ﬂCtu e.is.in con%pct ﬁ% oq%@%%gg oflghe i nsul ation materia
| ayer and® U9 ERTIRTEPIC BIRISHER 1P, R} é?}’@r]ay(?f t he second
lami nate struct@ye islayer of apintidition matehialt el ot her side of the insulation
material | ayer. (c fla 5a s'.f:%cpl{dli an%atg gtgu%ture comprising a substrate layer and a moisture
vapor permeable membrane layer wherein
MVTRcasMVTRsac
20 wherein MVTRcas is the MVTR in the direction away from the substantially liquid
impermeable moisture vapor permeable membrane layer and towards the substrate layer,
and MVTRgac is the MVTR in the direction away from the substrate layer and towards the
substantially liquid impermeable moisture vapor permeable membrane layer,
wherein the substantially liquid impermeable moisture vapor permeable membrane
25  layer of the first laminate structure is in contact with one side of the insulation material layer

and the moisture vapor permeable membrane layer of the second laminate structure is in

contact with the other side of the insulation material layer.

4a



BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a schematic view show ng the
preferred coextrusion process for the production of a |amnate structure
according to the invention. Figure 2 is a sectional view of a three-layer

| am nate according to the first aspect of 5 the inventi ol .Fdbrguy20®is a
sectional view of a |am nate containing a second substrate |ayer according
to a further aspect of thg_lnventlon. Flgures 4 and 5 are sectional views
of constructions invol vi ngEmd SPTION,QF THE a¥&Avention. 10 Figure
6 is a section f o) des a
o e Ol RO S e ARl

| am nat e. pﬂ'bdtfctiéatmrfmammmstmcmc@ﬁﬂﬁamg&o BEThuSh26509. DEFI NI TIONS  The
term "pol yner" used herein enerally jncludes but is not liJnted to
omopol yrrer s, CERBIS A8 AserGoRHl VS Sbf e relamapest coiing fo te SRt gapeshal
alternatgnmequggggners) terpolyners, etc. and bl ends and nodifications
thereof. Furthernore, unless 5' otherwi se specifically [imted, the term
"pol ymer" shal | Fignod Yisa sectiond 3%ivh bEa pauinge containingmsdcgud athstmat layert he

material. These conf]j ratlons clude, but are not limted.to isotactic,
syndi ot act 1EOGmE %ﬁ’gﬁ‘% ‘E%m"?ﬂ@"“[ erm "pol yol efin" as used herein,
is intended to F%ﬁfhsal%doj a:%sé&idn%?vﬁ{vs of B6BBha¥ti St iV 6l IRAIMAIR kb Sordin
hydr ocar bons conposed only of carbon and hydrogen. Typical 10 polyol efins

i ncl ude, bwtthamyenidon.l i nited to, polyethylene pol ypr opyl ene,

I t hyl t . ' nbi f t
o7 oy oHb, " and FIRSEE 1S /TeeBEA IATeof BiaifensonsptohihedRNae WSbHBRE | <

I ntended t gnRRGAIRASK: MRt laaithite, HOHRP M TREErE] arfdf DELERelanittte al SO

copol yners wherein at | east 85%of the recurring units 15 are ethylene
units. The term "pol ypropyl ene" as used herein is intended to enconpass not
only honopol yners of propyl ene, but al so copolyners wherein at | east 85%
of the recurring units are propylene units. The term "nonwoven fabric,
sheet or web" as used herein neans a structure 20 of individual fibers or
threads that are positioned in a random manner to forma pl anar

4b



material without an identifiable pattern, as in a knitted fabric. DETAI LED
DESCRI PTI ON According to a first aspect of the invention, there IS ovi ded
a lam nate structure 25 conprising: (i) a substrate Iaye ‘ﬂ"g
woven or nepoyeseh material, (ii) a noisture vapor cont rP@lr,dS@MﬁFﬂgattached
to said substrate, (iii) ‘a t|e | ayer conprising one or nore copolyners
conprising fromabout 30 to about 90 weight percent ethylene co- nononer
units and fromabout 10 to about 70 30 weight percent vinyl acetate '
co-nononer units, and (|v) a | ayer CQRBERINEIIOHSONe or nore

copol yet herester(s) i , anpu t of at ast 50 ercent bas d on
the total anount of po H%Tni ?sa'&s@‘%lﬁergm*sgeﬁﬁnﬂﬁeﬁgg’ 1SRt S
PCT/ US00/ 265&9;1@@13;115&%@ capmy:d&emcmﬁs 160 eimpid, iRy g, raddoindhdl alty@ating eI at ive

to each ot her ows. The i stur or.. co trol i S acent
e oubst r at EPOBRRFTY) tsoliife, . s Wi and mABBRHIO0E et ABEknsiE B oy or
and ‘t he-l afyeomammrsp&zﬂgﬂlyhmmdpﬁb Yeein 1 polemershal) inchide alll paseibid gebhiétricblel ayer
on the surface .of er ich is.renote fr.ol he subs

Accor di ng.  eerEusate BBt bR FoRHERS S APl | ayer
is positi onadtaht&f,mﬂmtidneasmhsﬂasmtsmaﬂﬁck he -tie Iayer with the controf

| ayer conprising a ner. l,.e of reduci.n nDi St ur e _yvapar

transm ssion rate (N P‘ﬁh‘gat? r?FH&%dé“"f ﬁj@feﬂ fé“ Wﬁq-?a?% f\r%e%gﬁsr%fd
accordi ng tolaﬁ@TNaEﬁ&eﬁﬁolyﬁemladm@fcﬁw corfypedaly ¢f carom and higdmogén. | Bypial i s
such that, t he | am n t.ruct ontaj ning, the control |ayer
T0°s 5ol 1B Thabd b BT R S By ERERBORIHIAR of *t he I am nat e
struct ure wi pélgmethylpbstencomiivatiodsapeibinairerof tHeanopiiet mbyleenpropylehaped i s

i ncl'uded in thﬁ’ {arrtl nate structure, said structure acts as a vapor control
| ayer whose PR3N T's described in nore detail betow The |aninate
structure is substant iBietyml ?pquedlylamp'earsrmecbﬂmeiaﬁuinwndcstttumccmmasﬂrnotpﬂyrreabl e
and has the I I S NQe

T ongy. " TsRAARSs b bR AR AR IRLE I RIS oD o b8 BleroB

further ativaatztwldanhanits.t is capabl e of exhibiti ng differenti al

pernmeability, i.e. t h

| am nate is greater ?ﬁ M@-E%OIWCH% e {j)g&g%q%&?%ﬁe&&tl%ﬁx&rﬁn& he tie
| ayer conpri b@mg:dlﬁeers phprep detey bgradsocopnlymers sthated) ateast 85% 9f therecturiogs t o

i nprove- adhe gltOPgbgeoumgsn 20 conbination with the

copol yet heres er- I'ning 1ayer, enables the structure to exhibit
The term “nonwoven fabric, sheet or web™ as used herein means a structure

20 of individual fibers or threads that are positioned in a random manner to form a planar

material without an identifiable pattern, as in a knitted fabric,

. : ' DETAILED DESCRIPTION

According to a first aspect of the invention, there is provided a laminate structure

25 comprising:
(i) a substrate layer comprising 2 woven or non-woven material,
(i)  amoisture vapor control layer attached to said substrate,
(iity  a tie layer comprising ene or more copolymers comprising from about 30 to about
90 weight percent ethylene co-monomer units and from about 10 to about 70
30 weight percent viny!l acetate co-monomer units, and -
(iv)  alayer comprising one or more copolyetherester(s) in an amount of at least 50

" weight percent based on the total amount of polymer in the layer. -



differential perneability. Another advantage the tie-layer provides is that

it helps to shield and protect the copolyetherester-containing | . In
certain end-uses contenplated for the present invention, tﬁ%b”‘%ﬁ’ffﬁt{e

structure W% 2H2£Xposed to various weather conditions, i h}ég@% 25 rain.
Since the copolyetherester-containing |ayer tends to be ﬁ%r g‘fgc, It may
swel | when exposed to water. The tie |layer. can mnim ze the potential for
swel ling, by helping to shield the ‘copol yetherester-containing |ayer from

wat er. Moreover, Fdrahg dwidapgeeof doglhidthe palr of thebyers oelétieteepphofmgitdson to the

lamnate stgmelur JosLS Jid cata ol Lamoal e srpehyies according to

the present i1'nvention pass variou

havi ng t he t the maistee vagaricanttaildyer,\dhd the layet coshpisingghé eopolyethbestesis)iy t heory,
it is believed th l.oproved. fl a resistance j.s, a result of the pol yner

n the tie ) Sebie B Fing pitfEr bR B B Rt SHRE® Hemdhe SHbSERe: po
substrate.5 Upon Acdasding @ thopleletie embbdimentefitayiaventiog)thsconfolldyerfid r st.
However, at the.tepperature the tie %5. Ilzebrua y, 2004 ~ WO 01/23125 - - ..
PCT/ US00/ 265&&“1‘,’&“;@3‘5‘6‘?}%, ¢ syhstraiggad thy i layey, aatidhy confrpl layer compRsiBE & ypst rat e

| ayer melts, pdlymerdabilileibad@scidgd e rdoisturk MRF trarksifissitiira® (HVAR)iof 11 18HmRfe Si NY
resi stance to fl ane Bropagat i on that structures not havi ng atie layer wll

tend not 't o PBEEES 5 easpred;ancording to AT M RSG5 (Praceduse B¥OnTymiealyntheon,
the WTR in ¢dadofiaf@Gl kiR 1t M&IR'memﬁtc%&B&Iﬂé%Bﬁgﬁlﬁ%ttﬁ’éé&n%f agégi ng

| ayer and_tie |ayer and towards the substrate (referre -.toin rmul a

(1) bel owhsisivgRe o0 prefergply 20ctimesgss thandh . of theylaminatestructre wWitaoutf r om
the substrat g.Laua ‘F?@Pﬁ‘i ; LSt iihed i : -
copol yet her esfer-céglat%g?m ng g@et{rvna(c% elrl%{é{sto |r?dll—%trhﬁ111| a zifmg:gfrg’v\slméis
MWTRSAC) . Th¥rusiTeatsasi avapenconroduysr sdesefunction iQddsifiteRin@Bore dddliRslde . .
(Formula 1) In a I ' . . R ratig of .the | am nates of
the present inven cﬁ%‘ﬁf a%cl-gﬁﬁp%gg g%?)%@g%qwﬁge%eaﬁgg?%wgﬁweYarp(%] about 2
t o about 10. péTineatid/did ok tieaivantagedhat ithe qopolyethéerksterdmpmiihanityet posironply

chem cal . c}ehl onofb é{% the |l ayer and the thickness of the |ayer, and

t hese paraneters oS8 M A ust ed to tailor a lanminate so that it is

sui tabl e for a paTle lamirate senctetas thedurties udvaatge that B ispapdbs sfesthidithgdi ment
of the invention, .the MR of the fie layer . is. from about 10Q-tqQ about
2000, prefe réfboFV“P?lé’ﬁF%‘ffBﬁ't‘y’ iﬁdgf’ mm‘}/"f%ﬁ?mﬁﬂ“m‘@ 'ﬁﬁfaﬁﬂﬁ Pgﬂ“’i%'é‘ﬁﬁi ng
to ASTM E96- §@rdabtr @adhy VBN in thdéhpbtie di@blinNTRusMKERe Myct Etnptfling the

copol yet herester-contajning |layer and the tie layer_is at |east about 2500,
pref er abl y apolylgthyjene vinyl acetate) not only functions to improve adhesion but also, in

=

20 combination with the copolyetherester-containing layer, enables the structure to exhibit
differential permeability.
Another advantage the tie.layer provides is that it helps to shield and protect the .
g copoiyetheréster-containin g layer. In certain end-uses contemplated for the present '
invention, the laminate structure may be exposed to various weather conditions, mcluding
25 rain. Since the copolyetherester-containing layer tends to be hygroscopic, it may swell
when exposed to water. The tie layer can minimize the potential for swelling, by helping
- toshield the copolyetherester-containing layer from water.
Moreover, the tie layer lends resistance to flame propagation to the laminate
structure. Tests indicate that laminate stractures according to the present invention pass
30 various flame tests that structures not having the tie layer would fail. While not wishing to
be bound by theory, it is believed that improved flame resistance is a result of the polymer
in the tie layer having a lower melting point than the material of thé substrate. Upon

exposure to flame, the tie layer begins to burn first. However, at the temperature the tie



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

gm m.l/ R/ 24hrs --according to ASTM E96-66 (Procedure BW.

preferred that the tie layer has a thickness |ess. than tﬁdfebé'i'arlfﬁgo‘} ayer
conpri si ng wg g@3gRpol yet herester(s). - Preferably the thi ckpeggsiahessbie tie

| ayer is fromabout I pmto 25. about 20 pm preferably fromabout |- pmto
about 8 pm and nore preferably fromabout | | to about 5 in. Preferably
the thickness of the |ayer conprising the copolyetherester(s) is from
about 5 pm tolaadacbums:hﬁ@mmmtpl@émxﬂbmphi rAsnhalsmtratb()ammnbhs italatinguisnes then

and nore pref .mto. Ac t rther
Repect. of "t hell RRENZPEAS -BRGTLe PRPRiTiReAng b Fis A G Rn e ettt ot
conpri si ng: (lna)nngzsudisyd-ahldatelndylertoqmmss sing a'.woven or non-woven nateri al,

7 -5 February 2004 011231 PCT/ [ 26509 l.ayer.. co rising
one or nore” copol Jﬁ’g)sl Eg’ﬁrp t““_'fg %ﬂ}fl}%{lﬁ? gh P& cent

et hyl ene ca&- rmﬁﬁﬂmcoyﬂyétﬁerm&-cfohﬁﬁmﬂ@hy& ai:ﬂ ub tayebaiditowirds mmh;traﬂaegfefdma
vinyl acetate co-non its (ki ef C risjing one or:nore
copol yet her es‘Pé?F@T““?ag&S\Hé?‘giaﬁM% |'1EF¥ it ARG 4 n g

et hyl ene and fbmYhe saB&fatd 8ydr And ffvardsihe ﬁé\h&?ér a8 dopdip:tivfRtbplcombining layer

copol yet herester(s) in the cos)ol yet hdrest er - cont ai ni % | ayer is suffl cient

to provide an(t toip Formya @y belawsas MV ERsath d by TR °\}%Ycheeé%§§°6ﬁslayer
posi tioned.-between the substrate and the tie |layer preferably conprises a
pol ymer f|ImIayer that is capable of reduci ng the WTR of the 10 |aninate
struct ure.10rypi cal |y, the'cw’fﬂ"’shs as such tHEeMWEIM/TR of the

| aminate structure containing the control layer is 5 to 10, and preferably
20, "tinmes less than the MTR of the | aminate structure w thout the control
| ayer. Thi-s appli ds aipeaferradembodimen tiRe MY TRudtie hEthrNapRENEs efthelprkientd above.
The substrat e, ol { 1% Jti’é&t%&&sl 9&&4’1&9#?&619&%&%8&@‘3%0&%” lon may be
any 15 woven or non-woven nater I's” preferably a non--woven, and
preferably a spun-THedMddER oﬁaﬁcﬂaria;adr;s primarfly depengzmi sponabe ¢heasdal aﬁnposinon of

particul ar | east 65 art| | east rly at
Ponst 00 i BhIEERE SR isRRS b Hhvel ol wpitamatts s Rlen & lftor o
pol yet hyl ene tammgophﬂwk aneble'lfhmmhwhd:eﬁd-nsdjas/reqmrﬁdal n mnor anount s of
ot her co- nononer un|t t uld contain at 0 rticul
Penst 65, parttcul ARl g Shhe S e Ay Rop dhtenEb s T nei ght
percent of - ol gounloapasdut DEDO, Piefsiably frofbout 150 to about 1500, gm.mil/m?’/24hrs

according to ASTM E96-66 (Procedure BWY); and the combined MVTR of the

20 copolyetherester-containing layer and the tie layer is at least about 2500, preferably at least
about 3500, and more preferably from about 3500 to about 20000, gfn.miUm2/24hrs
) - - -according to ASTM E96-66 (Procedure BW).
Itis preferred that the tie layer has a thickness less. than that of the layer comprising
- the copolyetherester(s). Preferably the thickness of the tie layer is from about 1 pm to
25- about 20 um, preferably from about 1 pm to about 8 wm, and more preferably from about
-1 pm to about 5 pym. Preferably the thickness of the layer comprising the
“'copolyetherester(s) is from about 5 pm to about 100 pum, preferably from about 10 pm to
* ‘about 50 pm, and more preferably ‘from about 12 pm to about 30 pm.
' According to 2 further aspect of the 1nvent10n, there 1s prowded a laminate structure
30 comprising: o '

(i) a substrate layer compnsmg a'woven or non-woven material,



enbodi nment, at |east 50, particularly at |east 65, particularly at |east
90, and particularly at |east 99, weight percent of the fibers ar8
polyolefin fibers.. Alternatively, the substrate may be ﬁ’o‘f gy 2004

present inygRihfARs al so conprehends substrates that- contgjd. W@ of the
af orenentioned materials. 25 In a further enbodi nent, the substrate may be

any material which when attached via nechanical .and/or chem cal bonding
to a copolyetherester in a conventional manner would ordinarily.have a
bondi ng stre@yt h ofic laggomiparing ob¥ onrasre dafalymets bymprBPBdih abAR 30 toISRAAL

herein, the :term, - honde terial' nmeans ngonwoven fabrics formed by

filanent's which hav‘zgg% %rc%%%ggn&coaywergwgs 31“&25’?“1 oyt ﬁ:ﬁm g%‘&ﬂpi nuous

bel t. Bondi ng is w&ghigemenplingedatbyo-amwmemead unilefdadds such as by hot-roll

cal enderi ng by passing .t.he web through a saturated-steam chanber at an.
e@:“urea.l Q‘g ﬁ?ﬁ‘%ﬁ? “ﬂﬁj

el evated pr AH EERHPME OBt o YR e §bnwoven pol yol efi n usef ul
i n the i nsenvherainithe dyma 6f 9aiGEpbBRRASREn RIS/ AMNE a8 Ginyl sBéaitd BRRSd r oM

E. 1. du Pont, de urs and. Conpapy. An_exanpl e of polyesters useful in 8 5
February 200%Y$h@" 332‘2%'102‘5* ‘ﬁé??@rgﬁg%%%@ i the conplysersstrr-sptagngdavsai r ) . 4303
and Sawabondsuffidierst 34 grovilé ah MWPTR rdtiodPafdehdt $15i an  Hei nrich Sandl er GrbH &
Co. The tie layer_perfornms the function of adhering the copol yetherester

pol ynmer coati ng T PAEE3ReT conwol lpyer gesiéqned betygen thy subsivate|ang ghe tiedayeapabl e
of conpat abidregimdy & réssaul;}g al AR : and
forms a stroﬂrfg.bo% c{?ﬁpb%t h t#?g subst%?g?fsgﬁg&k%%%g%o ytg% eres@c
pol.yner . 10n lampags sruce. dwpiselivatheicontraliayer issu¢tnhatthe MR eftbe bmenator nor e
copol yners coipPfuksSd £ ' er gen ef erably..
from about 67 toé%%%tﬁlﬁg%%g%tl%%géﬁ? Q%ejfl ﬁgﬁféeqﬁﬁe@?é’-%nozﬁ‘gl S&haﬁlﬁ{‘?s and =’
from about MVIR ofgthelaminatdstmstughwithert tenbntrgiigfee Tk appliesimtiafoats 23 to

about 33 weiygRir ergﬁm FRAYI 10 etate co-nononer units. Commercially
avai l abl e materiP%l‘% 0 %mt‘)%“lleﬁ%ﬁj%)éw&LVAX( ry (E 1. du Pont de
Nenours and ConpaFhe)subshateanf tixolaminaeseecontiig ® theyreteat pvashtmdybetd e

. copol ymgr I.n_m nor _anmount s ovj de above-state ts of ethylene

and vinyl> acetare nﬁ’ﬁﬂoge’hlpat.egélr 's&(’j'?l : ADPRFVER aflgyg}g’;]ay 3SP¥her
conpri se corbondéd mambiak dodhy Eorgsisk BOemt 50) phftRuRifly at 18665, PartmiRHp at Bistsai d
OO e O 0, 1 b By s 2
| east 95, angbiyeusllencirpbigprabyléns ThS paipbledh iy 40Rain WRhSH HnddRls o BlheLdo-t e ti e
ayer. monorer units but should contain at least 50, particularly at least 65, particularly at least
20 90, and particularly at least 99, weight percent of 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. . Alternatively, the substrate may i
be polyester.A The present invention also comprehends substrates that contain blends of the
aforementioned materials.
. 25 In a further embodiment, the substrate may be any material which when attached
via mechanical and/or chemical bonding to a copolyetherester in a conventional manner
would ordinarily have a bonding strength of iess than 1 N/m as defined by ISO 2411. As
-useqd herein, the term “spun-bonded material” means nonwoven fabrics formed by
filaments which hav_e been extruded, drawn, and then laid ona c_ontinuous belt. Bonding is
30 accomplished by several methods such as by hot-roll caléndcring or by passing the web
through a saturated-steam chamber at an elevated pressure. An .example. of a spun-bonded
nonwoven polyolefin useful in the invention is Typar® spundbonded pélypropylene,

available from E.1. du Pont de Nemours and Company. An example of polyesters useful in



The | ayer conprising the copol yetherester(s) contains at | east 50 wei ght
pefcent, preferably at |east 65 weight percent, preferabl ye‘%’(’ %@6 80

wei ght percent, nore preferably 20 at |east 90 wei ght pe uary 4
particul ar kb @haslgast 99 wei ght percent of the copol yet hgj s%ﬁrﬁé) based on
the wei ght of polyner in that |ayer. The copol yetherester(s are general ly
hydrophilic, as described in nore detail below The: viscosity of the

copol yetheresters is preferably | ess than -about 3000 Pa.s and preferably
at .| east 20 Psinvestionare Sawabood® 430 and Savebatda® dad2] avd@iit 408 CRistiber abl v,
the 25 visc i e fromabout 20 to about 2000 Pas, nore
preferably f?%%né }b%%nd%ﬁ&‘feng'{%br%out 1000 Pa-s, and nore preferably from
about 50 to.about 'ﬂ&ﬂnd:]ayespcnﬁn&&“ﬂﬁlnﬂmn@fddlmgngﬂletchﬁblﬁﬂmﬁ&ﬁrdolyﬁ@ 11443.

The viscosity i S.ne acc to the stapdard 1443 as a
fomctt on or - 2seatlpe s SprEdedh SoaneoRs the Feblinid Sopne PESTRIIbIAIE Be ccq i 1
t he measur edresiibst@dte ¥dSthe SdgoYyethiefesiet Polyraer tnd ifdrdiN a&irohglﬁdnd&blwtﬁ thdwbsteitd | ng

G0 ot T P lectl ol B bR Eabdt o B BV sopprb et
230 to about é’r@ﬂ&ccoﬂﬂﬁé@ﬁbﬁ?ﬁﬁfnéﬁ&ﬂbﬁ&@ﬂ@to&ﬂﬁu@%ﬁ& tpel% gﬁreﬁmﬁ&nt he

processing nmethods (for exa coextrusion |nJect|on nol
| ami nation) of OPhQW@BP*&Qt‘/’.w&PéP@F%%hY ePR SO FLAROMSE R Apd %wom509123125

PCT/ USO0/ 26508che4PRE] febrily kO aBHR 2835 hifkt 9F whidRi pERRhASIyFS are
general ly fromoabout l 0 to Pegout H?% C, andqbgirtlcb a‘rv l@E%{rom aE{odat 40 to

about 50C, Ihb#spiate qeemprgmedr wgits Sommendiallypvailabls mefprizle of this meaneinde LY AKSS
used, in the ngaguneTRPke ﬁ@m&’ﬁ&rﬁﬁ(‘i&?ﬁra‘ﬁﬁ Sl 00 RR M&tﬂnﬁﬁiﬂgr g?ﬁ%&&&?@;@o

sec” r whi ch enconpass those typically ‘encountered I'n essi ng

met hods 5 ofcqphbmmpi mIor smowits picyided tHerabovrestaadardountsnf effylankh and wimght i on,
the viscosity,Q 41%8;% gresters Is. preferably | ess than about 3000
Pas, preferab‘i1 east preferably fromabout 20 to about 2000
Pa_s, nore prefer a'ﬁhqmdlammbduﬂhedaommisabmutenticﬁﬁoadaaimhmdlinmhaaarpﬁ‘héer ably
f r om about Oto ut . 700, Pas n.the t tur efro oyt 200 to
about 2300 187G ALY RN riiairh e S b Each AR MR A Wilhver

al ternati ve epiefitiibleaticast $05 mové ﬁeﬁsabm/atdﬁasttﬁjemtﬁmbfﬂﬁbly@lt matt@ﬁsandmxdsess

t han about 3000 r ef era east 2 preferably from about 20
to about ZOOOprﬁg?t%?yﬂg’F@“‘b’f“gf 8%&’6‘7‘%‘“??‘8%‘88%? j%?’efo about 1000 Pa-s, and

nmore preferably fruie1a&wubmﬁeslﬁgnmab@ayeﬁﬁfbst@f{s)&mnmmat 8556 inight pereéitt o 35C
bel ow t he processing te aggerature used to manufacture a | am nate of the

i nvention, asPESTIRIAE]FHO Vgt Rergnt Breterblyt dsrgbf v eightperrantgmore prefarably
e nbOdl ment 20 I 818496 Reilght pekdft, and particularly at least 99 weight percent of the

copolyethercster(s) based on the weight of polymer in that layer. The copolyetherester(s)

") are generally hydrophilic, as described in more detail below.
. Thé:-viscosity of the copolyetheresters is preferably less than about 3000 Pa.s and
prcferébly at least 20 Pa_s, measured according to the Standard 1SO11443. Preferably, the
25 viscbsity is in the range from about 20 to about 2000 Pa.s, more preferably from about 40
‘to about 1000 Pa.s, and more preferably from about 50 to about 700 Pis, measured
- according to the standard 1SO11443. The viscosity in Pa.s is measured according to the
standard 1SO 11443 as a function of shear rate in sec”’ and temperature. The temperatures
used in the measurement of viscosity are from a minimum of just above the melting (or
30 softening) point of the polymcr {typically from about 200 to about 210°C) up to a
maximum of just above the temperatures (typically from about 230 to about 260°C,
particularly from about 240 to about 250°C) used in the processing methods (for example,

coextrusion, injection molding and lamination) of thermbplastic materials. The



processing tenperature used to manufactu, s lamnate of the invention" is
preferably a reference to the extrusion tenperature used_in the preferred -
coextrusion coating process described herein. Preferably?Ftel'i’éUE}%EW%g '
poi nt of t yetheresters is greater than 120C, usu f rom about
120C to abg@eﬁg'ﬁ‘g%t 220C. If the nmelting point of the co;%ér‘%//"ésf"ﬁ’g?sg%ter s
| ess than about 120C, then the polynmer is tacky and difficult to handle in
filmform and if the nmelting point-is nore than about 220C, then the
films becone iigepsrey idey iBihe ptocedsiey ofBdrinopRisttRiald Sen@tBy H6inQboH0d0 Rout
differential scanning calorinetry (DSC) in _accordance wth the standard

| SO 3146. 255Pv-3ad ratigdaninn aéfmtg“ﬁéo EhRrt A0 pbovethe meliise paiphelthe t or
el ast oner (s) g@hBopadiRCRtnedr i} h2ASE g%‘?ﬁ%f;&r%gntidf vH&sFt?R\FeFQ ﬁ'&g 861931? éé 1481,

the disclosure of which is incorporat erein by refefence. 1( ebruary-
2004 WD 01/ 2bag30000wee/SoGichomoompass shqse bipinaly @nesrhistd in the prackising methods

copol yet heg eg}-gkgﬁ;ﬁ%?gm{eﬁgjs_ have a multiplicity of recurring |Iong-chain

ester units an charn ester units joined head-to-tail through ester
| i nkages, said | ofpeneheaibediewmeef the irtventim, thy visspsitoxitheambpblyethérestérsistul a: Q 0

for mil - 0 0 Pereay] e i o 3060 £A8 oherEahisiat WA D RS HSbER SRR ARG | "
after the reroatmt 2000tParspinosd prifythbbyfydm ghait @8 to ican1@O[Ralsy 4l digte preferably

i de) gl | _havi : | ecul i ght of _about 400- 3500, _ wherein
The anaunt _offom agteiio gt 1B Pl i ey tast Fon ghopt R boRAse s o

copol yet heo est fessuli sbbfding k/halstanl A0 $SOXI448) 1l M GRbmbtSvelcrbBRRAY the20 t O
about 68.wei ght 15 percent, preferably from about 25 to about.68 wei ght

percent, bas¥HCUHYR ﬂﬁé_"?‘ﬂl’ erggerg it lessdhan 3heutcH198 Ppsi mrefemablyaat feast: 20Rass o
di val ent radi,eadrat1§ FRi Ubde: B foShoktSBY Bh s, Fhort FrAMY sECHRE: 4078 Tbéut 1000

Pa_s, and more preferably from about 50 to about 700 Pa.s, at a tempeérature 20 to 35°C

below the processing temperature used to manufacture a laminate of the invention, as
15 measured according to the standard ISO11443. In this embodiment, reference to "the
- processing temperature used to manufactur 1 laminate of the invention” is preferably a
reference to the extrusion temperaturé used in the preferred coextrusion cbating process
described herein.
Preferably, the meiting point of the copolyetheresters is greater than 120°C, usually
20 from about 120°C to above about 220°C. If the melting point of the copolyetherester is
less than about 120°C, then the polymer is tacky and difficult to handle in film form; and if
the melting poil;at is more than about 220°C, then the films become excessively stiff. The ©
melting points are determined by differential scanning calorimetry (DSC) in accordance
with the standéll‘.d ISO 3146. '
25 | In one embodiment of the invention, the copolyetherester elastomer(s) are selected
'~ from those described in US Patent No 4,725,481, the disclosufe of which is incorporated

~ herein by reference.
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di carboxylic acid having a nol ecul ar weight | ess than about 300; Dis

a' divalent radical remaining after renoval of hydroxyl %?p% frogbg di ol
20 having a nol ecul ar wei ght | ess than about 250; wherei ns&~qary

copol yet heggeigse$) contain from about 25 to about 80 vvellﬁl::‘t 1?
short-chain ester units it is preferred that said copol yetheres er(s) have
a noi sture vapor transmssion rate 25 (MVTR) of at |east about 2500,
preferably at |east about 3500, and nore preferably from about 3500 to
about 20000, | ?m nl'nliﬁ&%ﬁ@?ﬁﬁ@#ﬂ@oﬁ@%&%&?&eﬂﬁh&ﬁr&dﬂﬂ%ot(‘ T?e
i nvention wi now, be described w reference to the ye rester(s

of the -pref 5??%‘&%%6‘%%&‘9?‘“&%38 ERYT A eSS 3t 10E8 F%g h o e

PCT/ US00/ 2650fkagesh\said fodg-chsif @5t8r udiR®eln@reprehidi be AR Bhdle: gr oups
incorporated i-n the copolyetherester(s)" nmeans the weight percent in the
total copol yetherester(s) of (CH2- CH2-O roups. in the | ong-chain ester
units. The ethylene oxide groups in the ol yet heresterthat are counted
to deternine the anount in the_g“h%ﬂﬁ g Ehose derived 5 fromthe-

pol y(al kyl .ene- oxi de) gl ycol and not” ethyl e RCoxT de groups introduced into he
copolyetherestenby means of a.low nol ecular weight diol. As used herein,
the term"4§ong-chain ester units" as applimd to units in a polyner chain
refers to the reaction product of a long-chain glycol with a dicarboxylic
aci d- Sui t abP¥! feulRhorichaiA egjesanits beiggaemserepied bk hed@iai de) gl ycol s havi ng
termnal (or as nearly 10 term nal as possible) hydroxy groups and having a
nol ecul ar wei ght of from about 400 to. about 3500, particularly from about
600+t o about 1500. The pon(aIkerne OX|dﬁ)3Lycols used to make the

copol yet heresters should contain | en i de groups in anpunts that
result in a-copolyetherester'haV|n8 onr&Béut—20 to about 68, preferably
from about 25 to about 68, nore preferably fromabout 30 to about 55, 15
wei ght percent ethyl ene oxi de groups, basgg on the total weight of the
copol yet herester. ~The ethyl ene oxi de grotps cause the polyner to have the
char acter 1@t wbewn being readily perneable to noisture vapor and,

general ly, the higher per.cent age. of et Iene he

copol yet herester, %tﬁed‘r‘{l a%t ”‘5‘8%5‘?‘%% reng’ ﬁ@?ﬁ ﬁhy‘li@m&ﬁuﬁ bl ock
copol yners ofroatdmdtﬂakkytam obdd€)glytalihaiing aﬁhmﬁgepﬁdsléaxﬂmsweﬁght af seuo40d-3500,

pon(aIkerne 20 o |de can be used.. Genera a _second nononer
's present, Ao AR e BBRS: praempLssid ans BB 30 ol
percent of t b@dbﬁm&@{d@ﬁﬁﬂepﬁﬂaﬂ@)@em%ﬁgly&ﬂ@ from about 20 to about 68 weight

15 percent, preferably from about 25 to about.68 weight percent, based upon the total weight

of the copolyetherester(s); _
R is a divalent radical remainihg afier removal of carboxyl groups from a
| dicarboxylic acxdhavmg a molecular weight less than about 300;
b is a"'éii\.ralent radical remaining after reméval of hydroxyl gi-bups from a dio] - ‘
20 - having a molecular weight less than about 250; |
wherqin said Acopolycthcrester(s) contain frdm about 25 to about 80 weight percent

~ short-chain ester units.

Itis _pfcferfed that said copolyetherester(s) have a moisture vapor transmission rate
25 (MVTR) df at least aboui 2500, preferably at least al;out 3500, and more preferably from
‘_about 3500 to about 20000, gm.mil/m’/24hrs according to ASTM E96-66 (Procedure BW).
o The inveﬁﬁon will now be described with reference to the copolyetherester(s) of the
preferred embodiment. |
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usually less than about 20 nol percent. Representative lonb chain glycols

I ncl ude pol yethyl ene oxi de)glycol, ethyl ene-oxide capped ro é
oxi de glycol, mxtures of poly(ethylene oxide)glycol wt ﬁqp&bﬁ%rygﬁ ‘gol S

such as etwplognsizoxi de capped 25 pol y(propyl ene oxi de) gl yeet/ssoancsoor

pol y(tetranet hyl ene oxide)glycol provided the resulting copolyetherester
has an anmount of ethyl ene oxide groups of at |east about 25 weight
percent. Copol yetheresters prepared from pol y(ethyl ene oxi de) gl ycol s having
a ol ecul ar wei gmsueédiliardmtabwm“Gwlemmiaﬂgfoap%inmrmmedémtﬂgecause t hey

Pater el | R0ty HES 8L wERLAINCE: RO SRl ik, ™t ©
p:] ot)er t ; esaO\[FHr@ )\grcdmsixaﬂrp(krmmam as&ngnitshﬂmeth?m:nh&sdmbalfshmﬂm est ter
units S i r ¢ n_o €. CopQ er
fofers to rogehureldraR tal et tala s At iirhE afowt wn gpR el R RdsR AN
mol ecul ar $eiffn thelpoBgalkyiedt axdiddEly&dl @nd ifdﬁexhyaﬁne oRidie @rdups rmdﬁded tnt@hé ow

mol ecul ar 12 Febru 2004 1/ 23 PCI/ USOQ/ 26509 wei ght di ol-- or a
m xture of d|°8E%[y?L{§W§5 ey PEEd g g’%‘?‘ #‘5?1”& et didlhoxylic acid to form

ester units’ repreggnkalhdidin[8¢ Binaiddglchamleunilsned afpEied HNaiNg il goliaw
nmol ecul ar weight diols which react to formshort-chain _ester_units

sui tabl e for BB relg thHhegeactiAy PEASBE of ddergrebamgglycol Wghééyé{hoéyh"aﬁcidcycl i c and
5 aromati c giiihmd idﬁé%hﬁﬂ%ﬁ%e ptﬁﬂr@ﬁ@ié’n@gxﬁgjgfi@ld@@ﬁvﬁé eerliral @r W dddrig- 15

carbon atons such as eth | éne, isobutyl ene, tetranethyl ene,

1, 4- pent a8t e as possibl hw@rphyg{qupwﬂﬁwn@aé malesularetcrght ehisom ghout 400 to.
decanet hyl en ﬁjmg cl ohexane di net hanol ,
resorcinol, %gérl%gc%]gdlj onem}[lgéﬂ)ﬁy%r oxynap tt%g ene, etc. Especially
preferred diol s arde ablyfdiatiens Q#ﬂ@ﬂgymusadMmgiezhﬁcmb&mfﬁmoménmtain
especially | | be
used are bi s%qwjﬁh 3?%%(6%?03'&@ +lﬂﬂb| g‘?gs“ﬂr% E’ﬁg% ne?ﬁhgﬁmag 2%

bi s( p- hydr ox\abpiteadypreferabbafrem abEnpj&S\xalabcmt 6&,311@13 pfafernblp grodeatioutid tvehouﬁSS
diols are, Iso se ul et ylene oxide or th ne.carb te can be
used in pI ce % @Fﬁy?t(eﬁé"%le e)gmuf'ﬁeaf r%tg?gﬁ%?%gﬁf%?mpo Rt ol s
as used her eiThexitoldng oRkidle gonpt b&LBdﬂteQJolymﬂrmjl&v%ﬂtd”blﬁﬂuﬂeuaioaﬁﬂnemgﬁ’&ﬂﬂjrOrm ng
15 derivatives vi ded, however, that t uI ar wei

por Lo et o (IR0 © TR gAbe gt e RS BB gt SISO e i
are reacted Wwh Ebﬁot}etﬁews@g%mgh&mgg@hamatalpeﬁaé@ﬂﬁm{dxﬂm orelogeul ar wei ght

diols to produce t he COEW yet heresters are aliphati.c, yga#g{;at ic or
aromatic di cd®B >‘(§7‘F’|'Sé’f§ tge 8¥ld§°PWWSI"§EﬂIP8F“%P5ﬁEC"°? Phg a

ol ecul ar J0ei @fide)@fcol can be used. Generally, if a second monomer is present, the second monomer
will constitute less than about 30 mol percent of the poly(alkylene oxide)glycols, and
usually less thafi about 20 mol percent. Representative long-chain glycols include )
poly(ethyle—ne oxide)glycol, ethylene-oxide capped polypropylene oxide glycol, mixtures
of poly(ethylene oxide)glycol with other glycols such as eth‘ylerie oxide capped

25 | poly(propylene oxide)glycols and/or poly{teramethylene oxide)glycol provided the
resulting copolyetherester has an amount of ethylene oxide gr'dups of at least about 25
weight percent. Copolyetheresters prepared from poly(ethylene oxide)glycols having a
molecular weight of from about 600 to 1500 aré preferred because they provide a
combination of superior moisture vapor permeability and limited water swell and, when

30 formed into a film, they exhibit useful properties over a wide temperature rangé.

The term “short-chain ester units” as applied to units in a polymer chain of the
" copolyetheresters refers to low molecular weight compounds or polymer chain units

having molecular weights less than about 550. They are made by reacting a low molecular
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20 | ess than about 300. The term "di carboxylic acids" as used herein

I ncl udes acid equival ents of dicarboxylic acids having t\/\%dj nct i g@&%

car boxyl groups which perform substantially,. |ike dicar g’f s in
reacti on wwolpigiigsol s and diols in formng copol yet her epc@fusipledEr S.
These equi val ents include esters and ester-formng derivatives, such as
aci d.halides and anhydri des. The nol ecul ar wei ght requirenent pertains to
the 25 acid and not to its equivalent ester or ester- form)a&cderivative.

Thus, an est &1t digl o mifuse {Aliple (WY Gelnyabo 2a0nwitkee dicarboxadic grid tefase er

than 300 or aePHlidr %ggm@&gpﬁmgfulaa(mqb&@r boxylic acid having a nol ecul ar
wei ght greater than 300 are 1 ncluded provided the .acid has a nol ecul ar

wei-ght bel ow abouh@@@daﬂmég@FLf&'fEe@@%wﬁéhtdlsolﬁz‘dhwbtﬂ#ﬁdprfﬂfalﬁhortsf%lblgt i t uent
groups or Combﬂﬁ:ﬁﬂsgﬂazble"i@fﬂéfﬂ%at . Ongumﬁ&{efe@ieware %ﬁﬁd‘ Sfi c).% L,tq]t he 30

. co. pol yetherester poly and ‘use of yner
conposi t i ohs amatigidghydiony eempamds. Trefered mmpqupmnrc dw!ﬁ widh s y&rb@n stoingds", as

e el SRR E AR R TR R 2

WD 01/ 23125 Ia(ifrtithj_sﬂﬁri@@&@@ haxambthgleng del @ammmytneglmb dibvdroxymytielkxiase,
saturat ed, anddigndndk Mol A 860 didonuEL I LR0ANL GpihhihaLLe o

cycl oal i phatit aci & favi ng tonj ugat Ur atro 8F be uséd
because of h(ﬁimqmﬂltytpmfeﬁedtdmi@arethlmnerd;olsmmnungh&mmabbﬂdtomJ misst especially as

mal ei ¢ ac u r omat cdlcarbo the tern is
used herelllﬁ :f?g éﬁfb]g%vfi?‘@a’%% e bigphenols W % €%‘ﬁ§§f’reg’|‘s&ps attached to
a carbon at Omsyﬂ:ﬂx@dlpﬁéﬁ}m@ﬁbh?dﬁmﬁylﬁnetﬂidn&gmdMs(puﬁﬁd#ﬁ)@phéﬂyl}pﬁ)pﬁﬁ

necessary that both fun tlonal carboxyl. groups be ajtached to the sane
aromatic ri n%qawa CWn%Vcé Qeﬁé{ﬁw&ﬁgﬁ‘ngﬁ SW%@@ 8- ethylspe xideBE | oi ned

by al i phati C effylen8t@BBiateccat ib¥ abeath Fraaéibp@hﬁa@ (%xﬂbgaimé\fenﬁ&wwﬁbﬁcmch as
-4D- or -SQZ-. 10 Representative aliphatic and cycloaliphatic acids which

can be used &Yeieht g9k e used ergin showd bg cprsffushinancideartosanf valenbestey; forming
1, 4- cycl ohex gagvAived bRRNE | HowRGirdhatlE Hioff.-c:fi‘lﬁll Wei ghtgbd’lﬁ@ﬁl'eﬁt pRfthifls to the diol

4- cycl ohexane- 1, 2- dlcarboxyllc acid, 2-ethylsubéric acid
cycl opent ane@@&@%@k@ﬁ?@aﬁtﬁsd decahydro 1, 5- napht hyl ene di car, boxylic acid,

4,4, - bicycl ohexﬁm%&aﬁ@%ﬂ 1Pt fhac %hx&r&eg?@ 2 MR RBls an low

di car boxylic acid nebi s(cycl ohex boxyl7ic aci
3, 4-fur an di caritraley Mietghbdipls to Prodecsitheeppatycticresics M@mh@%mmhnhatlaloboxyl i c

aci ds and adlapdr%}thc c(%rbo%?l i B SRR 2 1dw Fio R AL & HaPRE % e Aighl'S? Ude

phthalic; tere
20 less than about 300. The term “dicarboxylic acids™ as used herein includes acid

equivalents of dicarboxylic acids having two functional carboxyl groups which perform
7 o substantially-like dicarboxylic acids in reaction with giycols and diols in forming
| | copolyetherester polymers. These equivalents include esters and ester-forming derivatives,
* such as acid halides and anhydrides. The molecular weight requirement pertains to the
25 acid and not to its equivalent ester or ester-forming derivative. Thus, an ester of a
dicarboxylic acid having 2 molecular weight greater than 300 or an acid equivalent of a
. dicarboxylic acid having a molecular weight greater than 300 are included provided the
acid has a molecular weight below about 300. The dicarboxylic acids can contain any
substituent groups or combinations which do not substantially interfere with the
30 copolyetherester polymer formation and use of the polymer in the compositions of this
mveutlon
The term ailphauc dicarboxylic acids", as used herein, means carboxylic acids
7 having two carboxyl groups each attached to a saturated carbon atom. If the carbon atom
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I sopht hal i ¢ acids, bibenzoic acid, substituted dicarboxy conmpounds with two

benzene nuclei such as bis(p-carboxyphenyl) net hane, p-ox§- ,5-n§ﬁ§¥halene
di carboxylic acid, 20 2, 6-naphthal ene dicarboxylic acid, 54#H¢W| ene
di car boxyl -sul fonyl dibenzoic acid and Cl1- and ring
SUbStItUtl‘gn ggrlvatlves t hereof, such as halo, al koxy, and %%%%9
derivatives. Hydroxyl acids such as p-(beta-hydroxyethoxy)benzoic acid can
al so be used providing an aromatic dicarboxylic acid is al so present.
Aromatic di Ca:rbhmljﬂ'ie(baﬂﬁkjﬂ%rﬁnﬁsattﬁhéd Srsﬁtﬁdltﬁﬂ amilds oo rigl, mafcidrig t he

copol yet her est po s usef for I,S 1 nventi on aromatic
aci ds, those® W‘?‘?"h‘péat‘f % or cXflg fl‘:l\g’héfr“é diExmesqnusy f‘?&ﬁoﬁo en
t er epht hal i C cagofbeAlsed BedalisedfhBmapslymbtifaton | HBWee] soene @Bﬁ{lﬁfedla&@@ kabral i c

aci ds. The copol yet her ester segont ain about 25-80 weight percent short-chain
ester units 3%6'?"?‘/3 Formul a (11) above, the renmai nder being

| ong- chai ns-ester mxﬁz&m&ﬁka%& BS R hi e tePm FOH0 IhRrelr, hrediiBoxyHIRNiad he
copolyetheresters cont ain Iess t han about 25 wei ght percent short chai n

ester units, befRmtvafarkoxykeranps ataehed fo 2 aqrborb@e@rﬁ;é cHbPGYCHF ggmala HNg he
copol yet her e§&ﬂmb51tﬁéﬁ&i3ﬁe<?é§%§fthfaf bid hincfichal 681 F)%FQbé‘Bfa@hédﬁ@ﬂmas%\ét 80

wei ght per cent short-chain units are presen
copol yet her egtogatic fjos endivhere sz fhan ove lsngaelpmamythzmew hegpimed byaljpdatic or

PCT/ US00/ 265 ; gﬁ,t‘de;l{lzg_;gggopgiggl Xﬁmg‘?&ﬁ@%%eﬁ bly contain about

30-60, prefera ercent rt-chain ester units the
remai nder 1®ei ng | Bepresshiatine algthatic andd cwsloalliphatlg ecids which-gan bdweqbene(sdmpic

short-chain eshief units i he, copol r n t he ol yrrer
has a hi gher a‘fg’ns? I%‘:l%l?e?(erfg‘%har%% b %I as, ﬁﬁo (f;{f"ﬂe‘ﬁcaol S ure g’adlc?mam&)
transm ssi on gﬂmteldd&&ydalsrﬂsne-m&hcaﬁme?maind,;&-ethylsdbeashcldbout 70% of the

groups represen ted b n ..For. [) nd 1 bove phenyl ene
radi cal s and “8% 0338?5¥d‘%%?ﬁy1196% aﬁh‘% Jr5 Q{h %‘ﬁ%&?ﬁh’f‘% g %A Formul a
(11) above amyaoﬂm@uamﬂ@ﬁrcadidwécshﬁﬁdzBttapmmeﬁé dibhﬁoxﬁenﬁﬁm a,ges of R

groups whi ch are not ne radjcals and.D gro

1, 4-but yl 156 elyicashis cae}e‘ge a%za@&r%’e 4+ fuan glicaghoy m‘pﬁﬁn@% SEEd i s
used to rrakeC}Qoﬁaglecgeﬁ{,y,@mg&%wamﬂ@gﬁ@t halic acid i's the aci d of
choice and if a second | ow nol ecul ar ght diol _ is used, 1,4-butenediol

or hexanet hyl ene W“&V%a@ﬁ@“ﬁﬂﬁﬁ‘@ﬁﬂméﬁ’éﬁ &meiuds phthalic; tgrphithalicapd of two
or mor e COpOlygRSKERI! nBLASIORI Al SINARy cFhfouAPRANYAS BaLER! er

el astoners used in bl end need not on an individual basis cone within

the val ues d |n§@lm§eldaﬂ@$(m°ﬁ@@fcmi@n Yiymethane, epugi Srasphthalepgwigarpoxylinecidl end of
g‘é"gcﬂ be d§ﬁer2(]e~6§rr11 p&%@éﬁh*&%ﬁf}ﬁrm& 5L 0PRhAedB i Lar b0 LU L4t BRrHY UES
dibenzoic acid and C,-C,; alkyl and ring substitution derivatives thereof, such as hato,
alkoxy, and aryl derivatives. Hydroxy! acids such as p-(beta-hydroxyethoxy)benzoic acid i
“can also be used providing an aromatic dicarboxylic acid is also present.
_ Aromatic dicarboxylic acids are a preferred class for preparing the copolyetherester
25 polymers useful for this invention. Among the aromatic acids, those with 8-16 carbon
' atoms are preferred, particularly terephthalic acid alone or with a mixture of phthalic
and/or isophthalic acids.
The copolyetheresters contain about 25-80 weight percent short-chain ester units
corresponding to Formula (II} above, the remainder being long-chain ester units
30 comesponding to Formula (1) above. When the copolyetheresters contain less than about
25 weight percent short-chain ester units, then the crystallization rate becomes very slow

and the copolyetherester is tacky and difficult to handle. When more than about 80 weight

percent short-chain ester units are present, then the copolyetheresters generally become
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copol yetheresters on a wei ghted average basis. For exanple, in a mxture
that contains equal anmounts of two copol yet herester el astﬁg%rs, 8{]}%

copol yet herester can contain 60 weight percent shor t - chaPr S8y ts and
t he ot her %I%%%E{ herester can contain 30 weight percent short-chain ester
units for a weighted average of 45 wei ght percent short - JEHYst er
units. The MVTR of the copol yetheresters can be regul ated by various neans.
The thickness of a |layer of copol yetherester has an effect on the MTR in
that the thi fredirt e cbﬁaﬁrmér&?er@bﬁr&ibl% Bl Thbut A0-60 Yt RABE;, ABurl4dSoper cent
of short-chain ester units in the copolyetherester results’in a decrease
in the MWTR, WEght neresst sheRhaia eptar witsithrieaginden heingenpehaireesisr baitsstihengt h - of
the | ayer dugegefut f t . : L DE ; 's
rodul L of ¢ he et o e e OB TR s B0 Ghol T b e Sar e
14,000 psi, BAwae)has abighertensilg swermtipand medulvte and the meistyyy vAST varsbtissiod D- 412.
The nodul s O ' f - i .s to

| ong- chai nysreag@n%rclit%gse%f %ﬁ&%%ﬁgﬁé%@# Z(r)%é) ?g%& g%é%ﬁ'ﬁco- m)ﬁlnomar '
choi ce for pFepwiagi(Daend 6 abpee 80 1daphehylenhrdizals end af@ersvibpet 1% efthegmwupavi ng

arelativel [@qﬁ: ' fe ter._stretch, recovery and
aest het:\és %l%eb%ﬁ% a -ﬂhgl[%%gﬁa C é?(%% %?*é‘bt%ﬁtémgt‘?‘ﬁ‘? Seaélgl %Sd‘m%ﬁ%%e of the
structure arperéenrges iR groldyss whikle brewat Y,41hedyde radid284ndTD Bohpd IHRI0H 216 7o
Preferably, ol vet her est er el .S are,prepared fromesters or
vt oroe o AR R bat e Focd S0NTTER R84 BEERAIGE ol iised fo make

1, 4;lbut ans ij the camquﬁ?s(et,émpangﬁhydlie Bﬁfle sdib of Jplceand iersgﬁi}nHYd#ﬂﬁiecular
oxi de- cappe 0 r.apyl ene, oxi de,. ol, or are prepared . from esters
of t ér epht hal W%gg"\é‘ﬁ%il%*gq ’ﬁgWF%"tdﬁ‘gl°¥ E?’@B}Wé‘fnﬁtg@Fdl‘?ﬁﬂ’E@EoAﬁ‘éfd#‘%‘Fe-and
pol y(ethyl ene 5 oXbitad gt yifk@lre oMW orithid @650 dtheré e eROBRIKALNEE &34 EThe
el astoners are B’Ké pared from ester's of tergcﬁht halic acid, e.

di met hyl t er epPeRSHSEEgen clastqmars prediin fhe rdnged paton wr snlividsat E@jsgioyvécwiﬂﬁn The

di car boxyl i Cthewhkiss @ScldsbehéreidBefbréabs the S1astdthets BloMRVABE bfend bY &R or e
i ncorporated into the final product in the sane nolar proportions as are

present i t FRPolyethereatsrelastmars sugtcenformie thegluss deseribed\herpint forthear wei ght

di ol “actual | YorblieRtROERLRY w&@ﬁé@a%rapa%g%agi& kR exahif 6h £ BhCnPahRRERENe Mol es

of diacid and polynmeric glycol prese In the reaction mxture. %en
m xtures of ¢a¥al amuatsaf awo coapobisthertisisr slagiprmersnyriesppalyethdrestergmpemtain 6f  each

di ol incor poygg Sl AEHS glm? ' f t iQlS.
present, th{;ev?l%’ﬁ%gl& anglg_o%]%ﬁlg?t an ?ﬁ?&gio\%prg‘?g’%#@ﬁﬁegé@%e t%tvéﬁlghetmount
of gl ycol i npoegudsmrtediaingster units for a weighted average of 45 weight percent short-chain .

20 ester units.

The MVTR of the copolyetheresters can be regulated by various means. The
) : thickness of a layer of éopolyetherestcr has an effect on the MVTR in that the thinner the
| layer the higher.the- MVTR. An increase in the percent of short-chain ester units in the

copolyemercster rcsuits ina decrease in the MVTK but also results in an increase in the

25 tensile strength of the layer due to the fact the polyrnér is more crystalline.

7  The Young’s moduli of the copolyetherester elastomers preferably are from 1000 to

14,000 psi, usually 2000 to 10,000 psi, as determined by ASTM Method D-412. The
modulus can be controlled by the ratio of short-chain segments to long-chain segments of
the copolyetherester elastomer, and co-monomer choice for preparation of the

30 copolyetheréstcr. Copolyetheresters having a relatively low modulus generally confer
better stretch recovéry and aesthetics to the laminate structure where the stiffness and
drape of the structure are important. h
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15 still the difference between noles of diacid and polyneric glycol. The
copol yetherester el astoners described herein can be nade veni y by a
conventional ester interchange reaction. A preferred proc?g'g)oelrg’ftéaryg@@) ves
heating the ester of an aromatic acid, e.g., dinethyl ester of _
terephthalic acid, with the pol y(al kyl ene oxi de)glycol and a nol ar excess
of the | owWBPEB®Sar weight diol, 1,4-butanediol, in the FCFSEINEHr 2
catal yst at 150 20 160C, followed b-, ..istiffing off nethanol formed by
the interchange reaction. Heating is continued until nethanol evolution is.
conpl et e. DependPreferahlythepapobiethersstet elesidmers arermlepagidyfomh esers e mixtires of

pol yneri zati i ' Wt hi W es-to.a f.e ours.. Thi s
Product 1 essies of el il i Rl Flr ol God bRl -,

whi ch can bethefgiycoled ethyleae biidércappeé pollypropvienadxidecgipmil ke tteqpremirad frdiy t he
procedur e descr.i bed |.ow, .25 Such . .pr.epo 'S n. al s.o0. be : red by a
nunber of aF%%IF ﬁgﬁé@g@lﬁg? ??%’ce -ﬁﬁﬂe@‘%g?k‘égﬁ{er h%%”&?ﬁ%@%”@ﬁ%bggsggm for
exanpl e, 5 hexideygtycohMore plefeaily, dhdicdpelyetbareitedelsdtdrhiers afeipidpatid frdndvéter®bECUl ar
wei ght short-chain ester honopal r.or copolyner in the presence of

cat al yst uniq“fp?’ﬁ?‘ﬁﬁ %%‘%HH“B@&%&E@%%EMQ‘%F&ME'E‘VWB‘FmpoI yner or
copol yner cagide)pBepl epared by ester interchange fromeither the dinethyl
esters and | ow nﬂje ul.ar. wei ght 30 diols as above, .or fromthe free acids
with the diol acctetisdbomiicarids ey ther ferivaggesand the polymernc glggobarecopol yner can

be prepar edifyrpaiddthtoait Rhillprdddti 8 thd S RENIRIR 28 GePPescAtIN | des  or
acid chlorides, for -exqg‘gel?_e, with diols or by other processes such as -
react i onl®f reap@ommixture ~Ehe yaeynt oblow melegraraaiighy dintwmtudbonosseetedci ds with. -

cyclic ethe r&bhofik RS en FaTNES ' SR 1 ght_1.al :
p)r/epar ed b&%unnﬁé‘p?ﬁi@pfggésses h?ér?t‘ ({I%e&;r es e&régg; og@e?ﬁélﬁgﬁ%%ﬁgﬁnn.

gl ycol . The thegsaghen maxtyree Jhgpmixtires affiew motacnlapweight divlglarenphpdeyedathe wei ght
by distillati ; o ' o : ~

22 "ol yoondnamuPoredkhipfhERIna S holdy £ Rk fafdothe sl S REGRR plSetff 0"

di stil| ati otheirdoilmgmeads ahdeelative ecgtivitiesndihg ataleantbuhoof glygrdincoperatddds

arrange t t copalyet herest er. .uni,ts est .resul.ts,are usual | :
bt af nedty t Shit YRR pLEleaF b S algPlasBa peldiat €t TP ESpolfitRreste s ¢ nan
1 mm pr essuelastamers2é8erib2® Bé&einatin be amdé banededibys doavéritidnsllesteeinetchahge

ANt ot dant ceosheh £ rehufeaSichide Balica Bhding ottt an aroruatc acid, e,

1, 3, 5- t ri netdhydthyd edkebofttéreplitBaife-adid, @ith ki ol AkAehy/dxide) By sl any b arvlarlekhenzene.
Most pr actic?l E)oly rization .éiechni ques rely upon ester interchange to
conpl ete t h&I 8 eFatar yhisnkdieh it grPutangdigh uthe pepsare pbi2 eatelégtet 19 hol d time

at  hi ghag enpeCafdoted W LRMREDthathirdol AHaES bR ifldehdBk radegsR0ad4igRis it 1S
advant ageous to enploy a catal yst for ester 1nterchange reactions. Wile a
wi de vari et QOIBWU%MPIWL’%@@WOB@OH 1s complete. Depending on temperature, catatyst and

glycol excess, this polymerization is complete within a few minutes to a few hours. This

A
\
-

product results in the preparation of a low molecular weight prepolymer which can be
- carried to a high molecular weight copolyetherester by the procedure described below.

25 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 copblymer in the presence of
catalyst until randomization occurs. The shortéchain ester homopolymer or copolymer can
be prepared by ester interéhangc from either the dimethyl esters and low molecular weight

30 diols as above, or from the free acids with the diol acetates. Alternatively, the short-chain
ester copolymer can be prepared by direct esterification from appropriate acids, anhydrides

or acid chlorides, for example, with diols or by other processes such as reaction of the
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used, organic titanates such as tetrabutyl titanate used.alone or in

conbi nation with 15 nagnesi um or cal cium acetates are prefS%FIrbed- | ex
titanates, such as derived from alkali or alkaline earth Rfar4rRo%i des
and titanate esters are also very effective. Inorganic titanates, such as

| ant hanum ty cal cium acetate/antinony trioxide mx and |[ithium
and rmgnes%‘tﬁq a gs'xi des are representative gf ot her cat al &ﬁ@EWF%ﬁ can be
used. 20 Ester interchange polynerizations are generally run in the nelt

wi t hout -added.d so{hve‘n%%%%ut I nert sol(ﬁents can be used to facilitate
renoval of VOIS EYESHPSAR M €Topdhs t e e giePolythet mighbalse be rrsparghi s
techni que | dbyeapdag these/procesies Bl e PiekdnBe oPihe RleYoNER ghyebepar ation, for
exanpl e, by dire esterifi ca‘t i on, However, certain | ow nol ecul ar wei ght

diols, for exanplé®Tt R trPglymegis dhaa satriedite High polecisy weight by digfillation of

pol yneri zat ithdlexelssBF sRoreeHatELL ThisSorbdesdis kabwn &3 PolycoRRAiAbn P OA, cﬁﬁ&ia}iat i on
technl'ques for exanple, interfacial —polynerization of bisphenol Wt )
bi sacyl haPi ¢&§ BffacispasReprmArTiapthisfidiation todarrease Blegnolenmiar woightiwmttal  f or

pr epar at i on'rii{doRRAGKE hiFarReinARR fre BRIethatSE v BQMLIHANS IR PAISnEA De
used for any stage of copolyetherester polynmer preparation.

Pol ycondensdﬂhkﬁrf%%ﬂ distiliation by palycopdgnsationds i ahtesothpt 1 gimepressure dud 2401-i d phase
by heating fgg RYy I . d .0, LN. a_stream of-
Thert gas 1 oo cr S EREE R5E S S heRiE R fladalls ot HEBCh LR o has

t he advant adetyb#-hydehxyphrgoliprgpiauamidelhdyaunerdes, 5-trimethyl-Aye6-trisfs] 5 alitertiary-

t enper at yphe I ' int of th r epol r. The.major :

di ,_sgdvan'lti ggsebu@?-g—q&ﬁe $ o%%hﬁfe%&rg'egﬁols?pe%él{cgf B Wzﬁhﬁ\gr&p%%p%u ester

pol yner i zat ilatarcharige %o wimpleia the ROMEMBId tR2R b2 SInREIdr LSRN P H6REG A HotDiad t he
copol yet her 0ssess n sirabl. roperfies,. it . 1s sonmetines

advi sabl e t?é‘%gﬁ“ﬁﬁ%@’ﬁ&%&% ed’é‘]"‘ﬁ%ﬁ@%‘?f?‘?‘rff?@é%“n’é {s adxaptagspus toght
produced degnmitatd @uelyst Kiiester iftetohathelryactiohy. eWEith Diyide FEMtPOf &itd1{i8s can be
stabilizers in the c %&Iaéeth restaglglgglo ositié)ns. . Satisfactory stabilizers
conpri se phé‘ﬁ%dl’gfgagfg P FYPORF H "EEI@FFO‘FE alape eniR Feminatiopsithy at | ves, |
ami nes and togésitte ot vAdiiMAcetRSPRE prfdreda ol Hematc RRRESIR}ieLd #6m Phenol
derivatives yseful as séf%gi lizers 1 nclude 4,4,"' -bie;gz, 6- di ]

ter.tiar ybut"yi""ﬁr?éﬁltlf_ ne eqrih metal alkpflenand Sitapalg esters grepiso very effectivg.y - but yl - 4- .
hydr oxybenz yhdrpaie 81agatad) Such a6 1dathahdn Hradhre! GRGurk WeYdte/Aitimony trioxide mixtures

hydr oxyphenyl éPropl onam do] hexane, M xtures of hindered,p enoﬁ S WXFH

co- st abi | | z&R4 ithiym aptmagnesigmalroxiden agapnsesspietvrnfothsr castimtpwhich sambe
particul arl ygaseful . I nprovenent in light stability occurs by the addition

of small| _amounts _of pignments or the incorporation of a |ight
20 Ester interchange polymerizations are generally rin in the melt without added

solvent, but fngrt solvents can be used to facilitate removal of volatile components from the
3 mass at low temperatures. This technique is especially valuable during prepolymer
preparation, for example, by direct esterification. However, certain low molecular weight
“diols, for example, butanediol, are conveniently removed during polymerization by
25 azeotropic distillation. Other special polymerization techniques for example, iriterfacial
 polymerization of bisphenol with bisacylhalides and bisacylhalide capped linear diols, may.
‘be useful for preparation of specific polymers. Both batch and continuous methods can be
" used for any stage of copolyetherester polymer preparation. Polycondensation of
prepolymer can also be accomplished in the solid phase by heating finely divided solid
30 prepolymer in a vacuum or in a stream of inert gas to remove liberated low molecular
weight diol. This method has the advantage of reducing degradation because it must be
.- used at temperatures below the softening point of the prepolymer. The major disadvantage .

is the long time required to reach a given degree of polymerization.
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stabilizer, such as benzotriazole ultraviolet |ight absorbers. The addition
of hindered am ne photostabilizers, such as 5 Eeb 2004 :
bi s(1,2, 2, 6, 6- pent anet hyl - 4- pi peri di nyl ) n-butyl - (3, 5-di - tergeruary

but yl - - hydr oxybenzyl ) mal onate, usually in amounts of from 0.05-1. 0% by

wei ght of 123p@scopol yetherester, are particularly usefpbsiBoBE&GRari ng
conpositions having resistance to photodegradation. Various conventi onal
fillers can be added to the copol yetheresters usually in anounts of from
about 1-10 per cefgkh el based &E@J AR - -
copol yet herest . er sq?ggr]d (?P%lrer S Q%rlgg?%lnger_s egﬁt%%%pﬁ%st' H%tsgﬁ:eumgf um na,
carbon bl acRdvasstie pstatiizethesesqmpesiensurthes againgt heat op lipghtproduseddeseatationd

white and | irglats i -8k mdg%ﬁﬂéo?pl?% F% bi ‘ neral ,
these additi v_ess havlg t.hg ef fect of 1ncr eé’%ﬁd'%ggteg“%é@%ﬁtgg@vpé’%%g%
el ongat i onsSatR&gterdstahilizenecammrise phnolsorspediplly kipdered pleenolsand Bwiri ncor por at ed

into the & agi . élfiﬁ%%lr . ; i ' 1‘H}g:eis no specific
limtati osn' on t es’po yner Hvt\%lugim%&cbg%ggéwﬁg | an'sai d layer provided that
the control | ayeReprrssntating phieheclerivitiveeusefil agstabibzdw/Bludé 44lidbisasidiate

structure apd. L | IS . fible.with both the substrate
and the ti %qfa%}glbléh?ﬁ%lﬁ’gg# ’F%mftﬁé%%ﬁ%?sg?’%‘f, ary-gt\%gtﬁ-h that the MVTR of
thef I amblnat b)é&b:;yhmﬂ-bema&ﬁﬁiqu[-ﬁgmﬂqﬁgem}bh?mh-I iaye_r is 5to 1?, .and_ hout
preferably i res.. ess e 0 e nate sfructure wthou
Phe. contr o) BigAPRE NaRE oD R AT RO b SEPERS | ov
WTR. Exporphieh adiasryithiaibopielalerse pRosphitd REEMaLsefINe dasny By 19y 1 ene
or a copol'yner._thg?go{wggr;gr.i,si n E)e(t) y|~'e5[r?§ej@%nd/or )gl:sgpngﬁﬁe%gs t he 1?%% .
repeating UFPRIEY ORCYTS, I ‘{"HP’&R‘E%%‘@ rounisof pigmpsnty or(the ipgorparakiomef plighy 15 -
gm pr ef er athwhlizek,'s08R dthehLothBoRMirdoler IERPEMR A2 084 M¥i0d b2RAERed amine

PCT/ US00/ 26509 . Formation of a |am nate according to the invention nmay be
ef f ect ed byPheiesaPHiFErSotah 28 ig{ @ evepiamethyhdmirerifdingh @-tastyl-GSrdidesses for
the ext rusi gityrhiasARbhign@ontcPRhiPh dithil dFof 000109 Bweigh S4ELT
substrates, are_wel | Known.” The process generally iInvolves the Steps of
heati ng thecspopsthgrester, ars particuiaplyuseful ia prapeties fempasitions hayixgiesistanestor udi ng
it through ﬁ,éd‘tg,é lenont o a substrate which-passes through the curtain of
nol ten pol ynmer, Subjecting the coated substrate to pressure to effect
adhesi on, and t héariaze obrivegtionthliers¢anbeiaddedtolthe enpatyethgrestomstusoalyiia wi del y
uoed Since  ihofld &onP AP TH6 Bhrchl B0 Bl of dAGLIRLGH: et ure T @
copolyetherester(s) and fillers only. Fillers such as clay, talc, alumina, carbon black and

20 silica can be used, the latter being preferred, and white and light colored pigments can be
added to the polymers. In general, these additives have the effect of increasing the
modulus at various elongations. _ _ _ 2

Regarding the optional control layer that can be incorporated into the laminate
stucture of the invention, there is no specific limitation bn the polymer which may be used

25 m sa_id- layer provided that the control layer has the effect of reducing the MVTR of the
laminate structure and that the control layer is compatible with both the substrate and the

~ tie layer. Typically, the control layer is such that the MVTR of the laminate structure
containing the control layer is 5 to 10, and preferably 20, times less than the MVTR of the
laminate structure without the control layer. Therefore the polymer should have a

30 relatively low MVTR. Examples of suitable polymers include polyethylene or
polypropylene or a copolymer thereof comprising ethylene and/or propylene as the main
repeating units. A typical thickness of the control layer is from 2 to 15 pm, preferably
from 10 to 15 pum. .
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10 Conveniently, formation of the lam nate structure of the invention,
optionally including the control |ayer, is effected by cgg;érusig&b f the
respective layers onto the substrate, either by sinultan@dfe" si on
of the respective layers through i ndependent orifices of a nulti-orifice
die, and thgpgpdhfy uniting the still nolten layers, or, prekSicRRiey: bPY
si ngl e-channel coextrusion in which nolten streans of the respective
polymers are first 15 united within a channel leading to a die manifold,

and thereafter exorigiemh dradebilfe afdorihg RAhe BivEntiohiddyde «#RLE pyondi tions of

stream ine flow w thout interm xing _on%o t he substrate. Conventi onal

| ani nati ng t%oRWEgEA dechpigues vell-lmwwiidathe alor  exanpl e by | ami nation of a
preformed copol yelhRtes ik th R thabiinid cbAEora Bt ffRfhaly er, or a
preformed gﬂ%{)ol yet her est er-cont al:mﬁll-ng %geor, Ba%ee{%% |-evb§‘vae%}g¥ and a
pref or med cotthersibsraipgare well kapwhchetpedessgencrally myolvanibo atspyofiticating thei nat i on

Loahni qued WS Rt S e e Forp i SRR, gt dhon B P AEBAES 07

hot roll calsshdatd wyckpassesianough thi enrtiim of ineltenqmbenda; subjectigetiie toatdond. t he

| ayers tot S f4Cl-en ffect | ting or softening of
one or nore $§@%@&)g%%fﬁﬁot%fﬁeg{ﬁé&é%"pH%gﬁefggon&gg’ 'I;%fef‘trﬁqgh{neﬁf‘% re, the

| ayer s beconmeethdsbiscad:ly 24d Bineé # nbdvyeconbmicpimodirson 6f Alamenated skiucirednat i ng
process wherein the tiie layer is coextruded with said

copol yet her €RF &P P ‘-ﬁ'i.ng | ayer, or, if the control layer is included,
wherei n tiee cont rQunvémigely, fotifioniof Hedy@inateattctifdf the invention, optionally '
copol yet herester-cgontai ning | a etjf ar% coextruded together., A particularly
preferred pribgiding fisconal FTF%E eqied PY PFRARIEION g the FPeotive favegonjodhe et 30
out bel ow. = Tddbsirapy, 6@@S Sy kisnuBhnddas édefithaddn S¥3Be feSPechVEIRRTE ﬂﬂodgﬁrﬁ&ﬁé&@mhaw ng
a high resistance,to delamnation, i.e. good adhesi on between the

substrate arffificFroh3 rgulftgndice _é‘ﬁd‘)“iﬁ‘r’he" ugine Seshll peltap keyemi s, pre&rabliyer and
the copol yet SHanhQRb&AIALIBE il WHiBH molhh Strehfhs Bf i PLspaliie %9%&&%9&@?3125
PCT/ US00/ 2650 process is especially of use when it is desired to produce a

| ami nat e Yoripited mifging chawel g torpadie mgnifold - angthegeafigr extruded together from the
copol yet her et §fin&ARba! dhfigod ﬁ'ca_nﬁ#eqfow\_eﬁhd% fﬁ@%ﬁ?%gﬁm tifeupsgfer red
of pi nhol

process is that the formation c holes in the po rrc coating is
mnimzed. It is Gopentioanltlamipatinedodniques mao klesbawvmdd foowiatplebyslampntiomuous

coating | ayels, i r : ' ‘

subst ant1 a 15 FEETASLAG e R b Blecuifs bR R EhEN B dbeinhed .
gener al | y cowgdlytibenefteracontippnsyar a pyfnoed tiektyarand a prdfomedgonmaltiayeg and
subseque prL ' | ten ner_enters th gres .or interstices of
The subsriCafuREdisl of DeuBich il Rt KIBRaR R Sorlifh i PR s o bV csbife

Typically, such lamination techniques would involve thermal lamination of the respective

) layers on hot roll calendering equipment, wherein the temperature used to bond the layers
to the substrate is sufficient to effect melting or softening of one or more layers, and with
the application of sufficient preséurc, the layers become bonded.

25 . Preferably, the process is an extrusion coating process wherein the fie layer is
coextruded with said copolyetherester-containing layer, or, if the control layer is included,
wherein the control layer, the tie layer, and the copolyetherestcr—containing‘layer are
coextruded together.

. A particularly preferred process for preparing the laminates of the invention is set

30 out below. Tlns process is of particular use for preparing laminates having a high
Tesistance to delamination, i.e. good adhesion between the substrate and the tie layer and/or

. good adhesion between the tie layer and the copolyetherester-containing layer. This
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di srupted by undul ations or fibrous projections on the surface of the
substrate. Pinholing is 10 a particular- problemin the prgﬂy I on ﬁ6 thin
pol ymer resin coatings, and to avoid pinholing in such cddtd ? ts
generally required to obtain a | ow penetration of the polyner reS|n into

t he substra ce good adhesion is generally dependent )
penetration; Sof”%] S a problemto obtain a pinhole-free thi r?tt%z'%‘}ﬁé coatl ng

which is strongly adhered to the substrate. Pinholing nay al so be a

problemvvithl L ey 15 Typical lLy,. when the viscosity. is
bel ow a cer tF n\% e&%ﬁﬁeﬂr{%ﬁ%gﬁn e esﬁ%‘? tovglrg‘;lucﬁﬁl%mngggﬂﬁnpvs’w Bébﬁ’ﬁ‘m‘% t he
I nterstices tanﬂg@rmaﬁxntchpolg&&tﬂat&nﬁh@lay%en the pol yner coating is

a thin layer. coatl Wil | |ncr | i kel i:hood, o i nhol i ng. One way of
M ni ni zing the pfo ﬁrsdES?“t?ﬁf’oqf %F%prgﬁ?fs ‘f%’&g?@“t‘gp elesipdhe t he

t hi ckness ofpobhm@bmlsmﬁﬁmﬁneualyﬁ;runpbﬂamsom%tgmaésﬁhﬁﬁmﬁdéml cker resin
| ayer has_the .20 effect. of .Lntaining the t erature at the_ interface of
t he pol yner QB g faxer g'&b‘?fﬂ“ﬁ?@ g’ﬁﬁ?éﬂ?‘%ﬂ?‘ﬂ‘“&ﬁ"ﬁ%@é? subsigeialliiond to
be formed.. I umddipbnmbleapmbﬁﬁgeangwﬁh& thé asb@ﬁmwgeﬂeehlmohﬁﬁoﬁyéﬁ&%f bl-e to
di sruption by |rre%u rities in the substrate and therefore be‘less

suscept i bl e FOBPYH AN s omipgand sphepqueas pressingethe moliem palymey entgrethg o ymer
resin |ayermqs o?ﬁ@éi@meesahhy s@sﬁaé\éa&ta@q‘%&uﬁ, tﬁ@{éolyaemtag@és w%éﬁec%&w opriate

for the end- use of the 25 product. As noted above] i1t tinmes

desirabl e t IiFuntedby wduiaors o bdenstoreiestions gwthe sunfarerof sispbiratet iFinholihgiser .
For- exanghe, rg)aﬂlcm} gfobyeecparm@gfwm%%fgﬁﬁg&gﬁ@ﬁsmmg d&gg%tah%aﬂvo 4 Ni ckness

reduces the | sture vapor transm ssio as t e thickness
of the pol mmohug)utaunlgchMgmw@seduy tequirgdidoiobtabl loptmenetcationio§thiecs of t he

Substrate a Date stru beco
unmanageabl f%jtnpe? ES“I %ﬁ)%%gﬁ%mwgec}daarre m?genee?gfy;%}’eqﬁﬁ%t'ﬂg%ﬁgﬁgtion
of a |lam natpenaracon dt mg pmbletdnm qﬂnaaelpﬁnholenfthhm@bl)nmebatmg thi:ﬂl 1BISt&)n(gfy a
peel abl e rel ﬁ? d 5 e ubSur| nuf act g o},le ﬁa‘ggess ?ese t he
steps of ford IEEB?’P' &CERWiemy ‘?leéﬁ"ﬂﬂ PR yr f ace
t her eof dst |micauﬁrwmdhanmpq}f¢atemrm1mnttm:mbm oiptedr will ioae or der as
her ei nbef ore 20l Febru é‘{ﬁ%%g 0112 25 CT/U 2 09 descri bed, and
further proJff Hg‘%'“t &% é&fﬁ D 5ROl Sgatingy o

renot e fromx&hleuﬁiageﬂ@mig,,mlp@magéqhelxkaihea@efﬂmmg Pr eferably, the
process .1 s an extrusi on Qoatl Ng process wherein the tie Ia_yer IS

coextruded with SBeqRRIGNBIHRE BePsbleaneipoar ahesionynd piahaling pdo jisesest | e

rel ease | ayQhe thABAES of tHe pblieheP RisirO1BR:. l@f&%ﬁﬁhcr&@ﬂﬁﬁf a thivkErYedill 886 18 glehe 5
| am nate, the control |ayer is provided between the substrate”and the tie

| ayer. | {20t mffectf adyainipg dlp qe@p@ra%fe%ttbwteﬁfﬁcwfdh@g@ym@mnunmdmt r ol
layer is cogybduatledninibuld\8idW £stronger bond 1o be formed. In addition, a thicker resin

. léyer would be less susceptible to disruption by irregularities in the substrate and therefore
‘be less susceptible to pinholing. However, increasing the thickness of the polymer resin
layeris econo:ﬁically disadvantageous and is not always appropriate for the end-use of the

25 product. As noted above, it is sometimes desirabie that the laminate product comprise a
thin polymer film layer. For example, in water vapor permeable membranes the additional
thickness reduces the moisture vapor transmission rate. In addition, as the thickness of the
polymer coating is increased, the desirable characteristics of the substrate are lost, for
instance, the laminate structure may become unmanageably stiff and hard.
30 - The preferred process for the preparation of a laminate according to the present
invention involves the use of a peelable release layer during manufacturing. The process
comprises the steps of forming or providing a substrate layer and providing on a surface

thereof a tie layer and a copolyetherester-containing layer in the order as hereinbefore
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| ayer, the copol yet herester-containing |ayer, and the peelable rel ease

| ayer. The preferred process for the preparation of a Ian1 % g églng to
the invention optionally conprises one or nore of the fur 'Y Q of (i)
renoving the release layer, 10 either-on-line subsequent to coollng of the

| am nat e, sl ater stage after transportation of t Ti ; and
(ii) . recycll n@bﬁsﬁze rel ease | ayer once it has been remvegﬁq}/g%o@%; ‘
| am nat e. The peel abl e rel ease | ayer‘ rrust have peel abi lity with respect to
the copoly L 2k-N r ef | S cos;extrudabl e

t her ewi t h. ﬂ%ﬁ%@g&f ﬂ@%} Vrlééld |rerre B‘g‘@? emé’P‘@H’é‘ég{aﬁ Sfer is
that its vi cooge frymitbste llayaersl péelahle r&laas‘eﬂater d’frcibhblypthﬁ@fdpﬁshﬁ:ﬁ@h@ﬁ&nat t he
processi ng tepperature in the o the |amnate. The
peel abl e r efoeaggé PRogye™ & &‘SI %%’ﬁﬁ?"f n?“ﬁ"”?ﬁﬁ }Y&qcﬁ‘tﬂf'ﬁﬂ%y

pol yet hyI enhyelranndihqmﬁehbwrelmemyeﬁ mgmhmapﬁ&merm&oneyeﬁs iftligedsih it ene
and/ or £ op l.ene %oge mai n rep I ng un bIna ef.erred enbodlment
the rel ease aﬁ’é‘i‘i’g? PERUPYL 8PP Y ?ei“ﬁ"’p%'l ?&t‘h?ﬂ @t¢ By than exanpl.e
of a sui tabbmésBBEdl 1Sac$e'E&anP@ibééss QA&BhE EaRoPRYer Jbﬁbx&ﬂdﬁkﬁﬁ:s@neﬁé the -
peel able re ﬁ'x Bﬁ‘fel 4\4\4 epend on t he .t hi ckness of the

copol yet her %5 rﬁ‘&”‘l"& glgyer.caod thrpeelzhie relgase lavee peel abl e

rel ease. layer bﬁhc;&ﬁfa&b&b&ﬂésﬂorft@ &&o‘ﬁ@ﬁﬁﬁmﬁ&l@%}cﬁn fof of the

copol yet herest er-cont ai ni ng | ayer into the structure o the substrate.
It is also PRsERR mﬂmnrwaqoqew@w @rﬁheq gasef (hrrmoving thesiglepseclayans | v

thick-thed Lithel Sn-Ga0&Ms&uekt tH @t!uﬁﬁg BEfl8nihke)! mrtabg h ater stage after

copo| yet her est er - cont ai ni ng ayer. However; e refease la elr'tatlls t oo

t hi 3k t hen ﬁthhlﬂmlhﬁe,raeé(ﬂ)trscycmmthﬁmlmﬂbysrcmbetthesbmlrmdlﬁayﬁheshoul d be
| ess than tgmﬁ,gg@ L ckness of the copol yetherester-containing |ayer.
Preferably, the thickness of the release |ayer shoul d be no nore than about
90% and nore SOTWMebb&btlyasndﬁYM@tﬂlhwpeahbMyﬁﬁﬁfqespécttohheth| ckness of the

copol yet her g | f ckness, aof the
rel ease | aye O}tol s a ea@% g‘% S’%é?%r%rﬁfm% égg@%@s%wgﬁamwgm| y at
| east 30% whuirdreent of dﬂcmeeidale)feldaﬁelammh;tetshﬁcastﬁﬂmbamlmthghdtay&e I n
ot her words T the t hi ckness, of .the re se | ayer d TCL is the
Chi ckneas. ot pb iyt 4 epatestolie RS R imvilied Tt et insddre
cop]?I yeL lherlhsmm: ?ﬁb&lﬁlﬂglda@e}g’l&fergéﬁbﬁﬂlymﬁpfﬂsa[)ﬁlﬁ)imdi@eshtﬁh Spidalign t1 -
preferably | ess, than .9 an eferably. |l ess than_abou . 8.
Preferably,P ?jel%'_lc’?esord’fog'ﬁ l%f‘h&’ché’BgﬁF‘ B’G"”E%"‘“‘Bﬁ@%ﬁﬁﬁ“ﬁa&?’%ter t han
about 0. 15, pipglein &fthe dinftei@aem @iits{ IRADrFBOsH exfbodimér (R release layer

20 comprises low density polyethylene (LDPE). An example of a suitable LDPE is

STAMYLAN® 8108 from DSM.

The thickness of the peelable release layer will depend on the thickness of the
copolyetherester-containing fayer. It is important that the peelable reledse layer be
sufficiently thick to ensure adequate penetration of the copolyetherester-containing layer

25  into the structure of the substrate. It is also important that the peclable release layer be
sufficiently thick-that it is capable of being peeled from the copolyetherester-containing
layer. However;if the release layer is too thick then pinholing results. The thickness of the
release layer should be less than the thickness of the copolyetherester-containing layer.
Preferably, the thickness of the release layer should be no more than about 90%, and more

30 - preferably no more than about 80%, of the thickness of the copolyetherester-containing
layer. Preferably, the thickness of the release layer is at least 5%, preferably at least 15%,
-and preferably at least 30%, of the thickness of the copolyetherester-containing layer. In
other words, where Ty is the thickness of the release layer and T¢, is the thickness of the
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preferred enbodi nent, TRL/TCL is about 0.8. 5 The peel abl e rel ease | ayer
may provide one or nore of the follow ng benefits: (a) It act a heat”
control layer for the purpose of controlling the tenperat&ﬁ%*ﬁﬁ%yzﬁﬁ%refore
the flow of the polynmer coating during the coating process. In other

words, thewgsmse | ayer provides additional thermal capagidysdoRedohe

pol ymer coating |ayer, which allows the coating |ayer to stay at a higher
tenperature, and therefore 10 nolten, for longer. It is believed that this
ext ended dudopbiy@fier@lterPhiah My dSmen N BMbe dsTThal Pl ort ALHRAKTRE, L0 1 oW
into any interstices of the subsirate thereby |nprOV|ﬁb mechani ca

adhesi on. |3pouidhandamers preferablydess thapabput B&aPrefangbly, i iTat & preater thar sbase

lting of ; | I resi d sub te, thereby
mer easi ng SUMBLTaR L Brdier MGl b3, S ok it S TR A0S BRposi 1 on of

the 15 rel ausferredgrebodiment, Treffae isbontcd.8.her eof ; will permt nodul ation of

the cooligng ti o] r coatin i.gh, .in turn, wll
permit gr5 eat er W?(T)lﬁ? E%Tg%l\c/égragglta%%?%% erés{‘lnoeno%tof é‘ﬁ’é‘?ﬁfﬁgﬁm’é‘ﬁ“ﬁ prretsi yrrer
resin and debst dtmay adt bs shéak cartmblayer foi the parpest eficonsllifi@the Wtaferithe ap@at i Ny
quality, parti c%eaégo%/eﬁ%ln tergﬁ1 ofI t he ev.enﬁess f the thernpplastic

pol ymer resin | YRR of the PRlymier peating furing 1By coatng prosessaInfthe 20

consi stent | am rads, the(rtlpast layePprodides allitRnl BRIl tapeilyts The fdlyrh& Ldsithg
fouling of the (i(%gol et her est.er-cont ai ni ng@FI ayer, for instance, during

| ater stages of 4 ’é“%é‘%‘t?i‘ﬁ' WE e 98 YT 43Sty at 3 ivghy tempepvsprad herefpre or ¢ o
reduce undesir abdhes!foflehftd. is Hellevead MR I LLNGIIES ifkan &P ALINpAYided AYEr tO
equi pnrent during _ subsequent ITgrocessi ng. 25 (c) An additional benefit of the

reduction i n undddppnabimeder thy pelymes tottiew ipeay jntensdees of the subntratgithérehy | ayer -
to equi pment i s jhb@binkimddBihict haisbh ty, LM - speeds,
typically greatérblt%haﬁ 1_00n1%|hr] anlgﬂgﬂg é]ﬁggatgéﬁ’g%s%daﬁgﬁh%mn[.g%%ﬁﬁ&my act
to reduce pi nhol¥scasgmelgag pf the idenfise bstwsemthe pdbyiner resin dnd substrateothereby

coating. |f the;RolyiBLacRRhisRehaat VS s.invalving the
o o 50 B O e P e
ro i 99sti ] =) crof wilkp oai 0 ihéle
coating, which r | £.d ' I r.oduced.,, by pockets qf .air or
bubbl es whi ch na%{?&l g\‘x’é’?glg E))l éE’f%@%p‘if?}°'§n*aq‘gws“&%@§§reaﬁearc?lﬂbolmaeé coati ng
process and whi ¢ire ddhwsiorstissgil) betwteky thepobner resintund colbstrad. R2iB alsepegar y 2004
K 0 2312 P R Oy MRSt p 3Gl B B AL 2"

. thermoplastic polymer resin layer thickness, to enable the production of a mere

20 consistent laminate.

(b) It may act as a protective layer to reduce fouling of the copolyetherester-containing
layer, for instance, during later stages of the manufacturing process or during
transportation; or to reduce undesirable sticking of the copolyetherester-containing
layer to equipment during subsequent processing. |

25 (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.

(d)  Itmay 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

30 of pressure to the coated substrate, (e.g. by a calender roll) is still too "soft", the nip
pressure can force air through the coating, which could result in pinholes produced
by pockets of air or bubbles which may have become entrapped and pressurized

- during the coating process and which have subsequently burst in the coated
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entrapnent of pockets of air in the-coating, which may therefore enabl e t he
production of a nore consistent laninate. 51t is not, of clp 8 ended
that the invention be linmted by the theories set out unde-’r ‘)'a"& 8%
above.' In the preferred enbodi ment of the invention, good bond strength S
obt ai ned bmﬁgughe filmlayer and the substrate, even when the film
layer. is very thin. In a preferred enbodi nent of the i nveiftiSit?26fre t he
filmlayer is conprised primarily of a |0 copolyetherester and the
Substrate is a nonvvoven conprised primarily of polyolefin fibers, it is
preferred that tH@ "F@FﬁW’a‘t‘éser?riﬂeﬁﬂéblemieashbwrmwmudemmbtah:nettomd)ondr ng
strength of at |e%§ﬁ§m&téfﬁﬂcﬁéts$&?m°tﬁgtz§i lanc may%ﬁ;g ngth of the
lam nate material is a |east m and nor pre era °2 N m
According to an MCW@apﬁ@lﬁepmentmwe ment of the invention, where the
filmlayer is conprised primarily of a 15 copol yetherester with a thickness
of less than 50 pm and the substrate is a nonwoven conprised primarily of
poI yol efi A flt isews of ednsehimtraidedjthet the inyehtidndie\ineited by ¢he thbdHed 86t ohf\des@pst rat e
is at least gy égov@hd nore preferably at least -5 Nrn, and even nore .
preferably at east 8 NNm and nost preferably at Ieast 10 N m According
to a further aspéntheqnﬁeftrkwembodnhmbfthblﬁﬁe@udxﬁ goUdBOnd SkeridtH B BbARLE

structure a first substrate Iayer conprising a woven

or non- woven rra ert a@mq?t'cr)aﬁ‘igbﬁ Ozl et vep Shsm theifily 1ayssisgeryiine Te8pol yner s

conpri si ng fprcfanrabmnﬁodﬁﬁ)cdt of thb ditlen@sh, Wak@ e MY 186R s &inthHs Qf'ﬁrifn&lg‘af‘gner
about 70. wei ght percent vinyl acet

unrts am(gfromla ﬁs

P FRPEE %S‘?f i f‘lﬁéﬂt%&*seaﬁm@ feferired orimatlyeof polyolefin fibers,
copo yet her esi&@fe(fﬁ')edlthht@félﬁﬁmdfétmﬁénﬁtofth%%ﬁrtenm extph qimonﬁﬁ gthb a?d on
the total ant {ﬁ]&f/pg‘yrrer in the layer, (iv) ana hesi ve or and
(v) a secon LYy dqrepreferatipgih ?quﬁlglgétfm# tb‘r 1annmtma5nalnaa hastal 30
For the aVOIN}’ﬁ{]ﬁ;ﬁjﬁE eq;aéfgtahl tahﬁ_.agr o) . to each ot her
is as follows. The 1tr e | aygr S g((}@gnce%t&{?%eét? ‘%)r%% the
copol yet her@#@?‘“@éh?féhﬁnﬁgmoay‘ehﬂﬁ §1€ ﬂmjlmemtcomhes&drmxmamyﬁafa)n t he surface
of the tie | s f . St ubtr te; - the adhesive or
primer is agf‘%@%eﬂ@ﬁ%%%pa{)i yet t%deg)fel(sg e‘?’g-}'codc ai ndﬁ'ﬁ LHNINOVER { ace of
23 5 Febr uarcgmpisd pridagity (ﬁ@b%ldfﬁ'ﬁﬂdﬁo% Bﬁlﬁﬁng étfefigth between the film and the

fﬁgms ggg hgr Qb RheqORuAsM N, |8 }i?rrtorgwatlre erably atrlgasrrpg I%I/n];,racr)xﬁne\tfgnemgrle%r;fgr%&; at and

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

According to a further aspect of the invention, there is provided a laminate structure
20 comprising:.
} (1) a first substrate ]ayer comprising a woven or non-woven material,
(ii) . tie layer compnsmg one or more copolymers comprising from about 30 to about
90 weight percent ethylene co-monomer units and from about 10 to about 70 '
weight percent vinyl acetate co-monomer units,
25 () alayer compnsmg one or more copolyetherester(s) in an amount of at least 50
weight percent based on the total amount of polymer in the layer,
(iv)  anadhesiye or primer, and

(v} asecond substrate layer comprising a woven or non-woven material.

30 Forthe avoidance of doubt, the erdcr of the layers reletive to each other is as
ifo_llows.' The tie layer is adjaccnt the first substl_'atc; the copolyetherester-containing layer is
‘adj‘_acc_nt the tie I_eyer en the surface ef the tie‘layer twhich is rentote ﬁ'om t.he first substrate;
the adhesive or primer is adjacent the cot)olyetherester-eonmirﬁng layer on the .surface of
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substrate | ayer is adjacent the adhesive or priner on the surface of the
adhesive or prinmer which is renote fromthe copol yet herester-containi ng
| ayer. The substrate layers, the tie layer and the ‘%Feébnj:aqyﬁaéﬁ
copol yetherester-containing |layer are as 5 - hereinbefore described. The
adhesi ve owoyih$®E maybe any conventional adhesive known pdrnpsue2ésnsd , such
as a pol yurethane-based adhesive. A suitable adhesive is LIOFOL (r)
(UK4501; Henkel). The adhesive or prinmer is applied to the fibers of the
second SuDSHE afolyditiler Shitaifiig thilr Btlch ot R Bl dRYS: dnBV sebir € n. 10
. I'f the second substrate 1ayer contalins about 40 welg ercent or nore of
pol yest er, ubsirateilaperiiy adiznentthe adhesivegrprireerionithe sunface efdhe MyORRIYBE. | t
has been faypdy thahos Yok th%{i}%tl RS Sstdr S &35191%1%@ a durabl e bond with the
copol yet herester-cont al ni ng ay\}er, “avoi di ng- e need for adhesive or
primer. Wil e ncofhewtbstiatedayers, B tizdayed alyd/the hepniyetherestarsontaininplaytr atetnat
simlaritd es, ] yester conponents in the second substrate layer and
in the'lgl copo yég{}ﬁéifgée%éﬁgdr?-.cont aining layer lead to a durable bond. 1In

ot her words, t héelteadhesistesr ptimacinay be amyconvenpichaadhdsive known bsthe attssuklayer -
conprising a woven or, nop-\Wven nater. al ! |.e_| L.C | Si one
or nore copdPSHE @ZFGWF¥?¥‘%§V? r%?’r‘n“ﬁlf}Bﬂime?j&e f%;‘lg}cfth}t® @ﬁmﬁ%ﬂir nt

et hyl ene COadNe P prinitr iSappliéh bR ERROM thd Lcbil ABSte 140er¥Rl ShdulRotI8ine ent
vinyl acetate co-nononer units, (iii) a layer conprising one or nore

copol yet Vhe‘r'%gftﬂé‘i‘f‘@ﬁs‘ﬁ‘?fﬁ’rm&%arpunt' of at least 50 ..weight percent based on
the totajg anountyrgfe B TEstrhie léﬁ?céﬂﬁg aboﬁt’%&éiéﬂtgﬁrc%ﬁt%%rékjpﬁt}w&eﬁ tayer
conprising at ‘| east 40 wei ght percent polyester. 25 An advantage ©of such a.
struct ur e | thejpgdhesivg ospmﬁﬂlayeedanwg?mﬁg’q@wcé@wbmfometisyd} it 5
saves the cggt d JRINE by Ewiti ' I ﬂé{m‘@ﬁ | -of f set
the hi gherg%o%%%%tg‘? [ggfuf{xge)gster overfp‘g]o ygﬁg?%édslﬁ s?r?ogt es. ésraaw%dl&n te
struct ure whieakedfonpihesivs ot prisnesu Ntilearotwishipg ite berbgund by theopa tigs bélieved

accor dance agsgmﬁ%ﬁ’e?” {hgﬁéfgeét&%*&m GHER in B5: AERH ubEdteARRY §%d inifie DY
conventi ona amnatro rextrusion processes, or a conblnatrion

t her eof . 15Theoppiyefheresiedcpnasieg fayehicadito adurdblelemda peel abl e rel ease | ayer may
al so be used, anlgl El_ge second substtratcﬁrl ayer adhered to the three-Iayer
structure as her & WEFOFS Ge A PHEFUFFEFSY SHBOW of t he peel abl e | ayer.
Pref er abl y, (ihoweyabstrdth Ry@rcon@asing b woraibraphowedreh snatpiapl et ed on-line in a

one-step pr 85es Sa t%él lagerli%gliaggurlg onzeocg)r%myr\g cgp]bllyzrge]fszgompﬁsing from about 30 to about

90 weight percent ethylene co-monomer units and from about 10 to about 70 weight
20 percent vinyl acetate co-monomer units, |
(iii)  a layer comprising one or more copolyetherester(s) in an amount of at least 50
--weight percent based on the total amount of polymer in the layer, and

{iv)  a second substrate layer comprising at least 40 weight pércent polyester.

.25 An advantage of such a structure is in its simplified manufacturing process. It
- .-addition, it saves the cost of primer or adhesive, which will at least partially offset the
| = higher costs of polyester over polyolefin substrates.
This laminate structure which comprises two substrate layers may be prepared in
accordance with conventional techniques, as described above, i.e. by conventional
30 lamination or extrusion processes, or a combination thereof. The preferred process which
utilizes a peelable release layer may also be used, and the second substrate layer adhered to
the three-layer structure as hereinbefore described after removal of the peciable layer.

Preferably, however, the process of manufacture is completed on-line in a one-step process
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— R

PCT/ US00/ 26509 conprising formng the three-layer structure as hereinbefore

descri bed by coexftusion as hereinbefore described and cg(r;:t %H] 50641

second substrate |ayer and adhesive or primer (if required) h

under t he appl i cation of pressure and/or heat to effect adhesion. The

| am nat e (g BPEPrises two substrate layers is of partiggfdbokedei N

situations where the lamnate is required to have additional mechani cal

strength. In addltlon the second substrate |ayer prOV|des t he

copol yet her esters lLhg, | ayer tecti scratchin

mar ki ng and“%& I%tsg} nghl 3‘5"%% Sg"fﬂ"é %ﬁﬁ“ﬁ’ﬁ"m Té#'@?‘?"cﬁ B i gur e

1, the tie hmbem&mm&mmmbmmes&sﬁﬂubcme my&fﬂﬂaldﬁb@.t’e c(rgbmeﬁm t he

peel abl e rel ease,l.aye e coextruded 10 t he er.(10) onto

the substrald %?‘h%‘?’@‘hc‘&@?’ea% apRbER &P@%?é‘g@%‘g}%’e‘f’\ﬁ% &§i9n01 | (11)

and chi | | rol | - THeyminkfeaviiet amsbamrams&htdﬁywﬁloeﬁm%ﬁlaﬂ%% SuSkdR at e

rol | er nft ﬁ?wr’i for reci(“_ ispaosal ,and the finished | am nate (4)

roll ed ont o™ fedﬂcg tﬂ mechaniral senegh. dn gddigony thet e |

| ami nate st. gﬁsﬁ&ms&miay&%@d&msao?atyeméé&m&nuﬁn &‘,F(refw(t@ drotekBoftnd @

copol yet herest er - cont ai ni ng Iayer Arrow (20) |% ure r2 recf’ ers to the

princi pal #ByMEEIGTFRIRS. MarEng addab th?}?nof moi sture vapor. There is reduced

transm ssi on of PRhSEWR to WRRRIwihES, biEreflnfiSll! KR %hrgfl tﬁéﬁg‘t&[ﬁ?@) ef erring
st substrate

to Figure 3, the |amnate structure I ncl udes a ayer (5), a

tie |ayer t@plyetheresisoransainiog davebyandiths prctahle ralpase leser @)ame cdhizwdede or
primer (g geﬁtﬂea%aml@%%témpﬁﬂsests (Dg?‘%.rco(aﬁehsu G i8fire befebh S €S 4- 5

ther)e are shown various constructi ons am na ructure :of the
i nventi on. FRillfii)eand chilonl (12)! Breirelatse layer @dtayeeledbﬂfdmo asnpamtamﬂer (ot chis

used 2 2. gl Skl d b o RELERE ERSMALELANE) S B Soetionglc view i o

part of a or a ruc 1 on conprisin N si di ng
| ayer (40), (mtstewtn).| at ed 25 gap (41), a liner (31) and an insulation |ayer

(31) 15 a 1 am naveeae R e oheofuma B ol AP OF's dlpbeia o

(5), atige- wmop@@bmdem@mmhgayaqvpmmnM1mg rbﬁmb tHe principalr f | ows

in gap (41.be.tvve n |iner and out tili r Sldjn. yer (40).
H que’ s shiEaan pf {aitsion LTRisGRT t0LbetTs [Hes FrRMTIsORR AREHEIS Used as

a roof or 3gpona the Hirétlibn anghrav @ayond | am nate structure of the invention
whi ch i ncl udes control Jayer . and, which is _used as a vapor control |ayer.

Referring to Fi gRfEm5s ¢ Figuseh thedaminatg sgyptue inpludes a Gt substratedayee@)radiss or
wal | constr !h%ﬂ @) awepai?emassharteﬁmmngee(v | &Y fhediOor fmdr Z{éz))ea’ﬁd%ec%h&il ng, a

ventil ated gap. (41), iner (31), an |nsul ation |ayer ( and a vapor
contr ol ?%yé#bs(fgsjaye"(

Turning now to Figures 4-5 there are shown various constructions using the

laminate structures of the invention. Figure 4 shows a laminate structure of the invention
which is used as aroof or wall liner. Referring to Figure 4, the sectional view is part of a
roof or 2 wall construction comprising an outer tiling or siding layer (40), a ventilated
25 gap(41), a liner (3f) and an insulation layer (42) . The insulation layer (42) is in contact
with the liner (31). Liner (31) is a laminate structure of the invention and includes a
~ substrate (5), a tiedayer (6) and a copolyetherester-containing layer (7). Air flows in
gap (41) between liner (31) and outer tiling or siding layer (40).
Figure 5 shows a first laminate structure of the invention which is used as a roof or
30 wall liner and 2 second laminate structure of the invention which includes a control layer
- . and which is used as a vapor control layer. Referring to Figure 5, the sectional view is part
of a preferred roof or wall construction which includes an outer layer (40) of tiles or siding,

a ventilated gap (41), a liner (31), an insulation layer (42) and a vapor control layer (33) .
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25 5 February 2004 WO 01/23125 PCT/ US00/ 26509 Liner (31) is a lam nate
structure of the invention that includes a substrate (5), Sq:e%i’u% E@MN (6) -
and a copol yet herester-containing |ayer (7), with the ry

copol yet herester-containing layer (7) side of liner (31) being in contact
W th i nsul%iﬂg,gn&gyer (42). Vapor. control layer -."'33) 4 )
substrate ), a control layer (13), a tie layer (6) and a copol yetherester
0 . containing layer (7) with the copol yetherester-containing |ayer (7)

si de of vapor c Vis & B%Shat ) ' I . Wi i | at.ion,:.Layer
(42). Copoyyet hg?%%?éell)-mc%nt al n‘ig %’g‘)" aggf:@lqk%eﬁ%ﬁ@%%éﬁﬁ&ggﬁtsﬁ%ﬁa@? é?u%SS),

i . e. of thdaye{@midkaopoigstieereteronaming lagerd 7) stithisr@pslyethergstirecontaining

substanti ally Li.qui d . bl e J.eason fon this.is_ that

copol yet he rlgietr gﬁ.ldg gort; ;llﬁn?rﬁ? g aeufga?é: rIE\%?)‘L@? m%gl%tg)rn Tk {4?9) I %P%{’i‘g?m'(@ Ryer

gener al | y -wiBB) inclodesacnbstrate (6), acohtait laydr (18)] a trlagler (6)antl heofdlystheréstend- uses
contenpl ated for. the | amnate structure of Fiqure 5 _Fi.qure 6 is directed
to anot her KY g%?/e"t(ﬁ‘? %gﬁ??l&%ﬁ%{ﬁ%&ﬁ?&@é&%g SELDEn ofyrRsK oMol par ¢ of
a roof or \lllajrdr (33) weing e dntaet with tinsulation thesr Gﬂ).dﬂ?;ﬁlyefﬂefeﬁteﬂéodﬂﬁhh' glla’Wﬁr (50),
a . venti e ap (51), and an inyentive insulation system (52) that
conpri ses a(%?tﬁ‘@gmf()@gsr?l?lé}‘f’r?ﬁ}s’tﬁ‘& ﬁ’ﬁﬁe‘f éarmlf‘%tﬂ?méﬁtfﬂexféf)‘iﬁ°t6‘gﬁ‘ﬁ5%aﬂlﬂ’%yer
(55). 15 LjdBadthBy iiSidampéaiclsit £ Thé fed€dnoethidiathat SopsRRMBletieRéorXiihPi t i Ng
differential perneability, i.e._the WIR in one direction through the

| ayers of tReer(Amivanas cpare] laygr 613) senemllyr Wl nofags !ﬁt%qqemetpvwélshw%dnﬂ@ct i on.

The | am At & aStstUchihR1EECoH R JardinalelBbula ¥ Fidudy$r S adhered together, with
the first layer bei ng a substrate as described above and the second |ayer

bei ng a subst antHigyre § iy diepgied t¢ ppntharagsctoithis nvgnitonang showrer seetiabview

menbrane. T : - | r ef er abl :
2 non- wover P RS KT Eni Yo ith AT aR Bt N S B SR G0 2T hove.
The subst andntilaked gap @D;hndianﬁe-fenéwmsﬂmrwmﬁ (St cgavm’mab Iiiger&(éfﬁﬂbmane "

r a t hat n tr t hin,
conpri ses, %\H%Om%gfﬁga%agﬂgﬁﬁgéﬁowﬁﬁ% at can be extruded as a [

cont i nuous, nonpor 25 i nperneabl e, noi sture vapor
per meabl & | ayer .Liﬂtrdﬁﬁriahlayninmhmﬂm&qamwrmfmelﬁbhipgrdiﬂ‘@rmﬁal ess than 25
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ot ora! v TeseRfi T el TR R She urhn SRR HhS Pl Ll s
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as descri bed aboye, a ol yet.her anmi de copol r, a | yyr et hane ol yner,
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avai |l abl e under the name Pebax(r) from Atochem I nc. en Rock, New
20 membrane. :

The substrate may be any woven or non-woven material, preferably a non-woven,
.= and preferably a spun-bonded material, as described above. The substantially liquid R
- impermeable moisture vapor permeable membrane comprises a thermoplastic polymer
material that can be extruded as a thin, continuous, nonporous, substantially liquid
25. mmpermeable, moisture vapor permeable layer. Preferably, the extruded membrane layer 1s
:. less than 25 microns thick, and more preferably less than 15 microns thick, and most
L preferably less than 10 microns thick. The membrane is preferably comprised of a block
-~ polyether copolymer such és-a block polyether ester copolymer as described above, a
. polyetheramide copolymer, a polyurethane copolymer, a poly(etherimide) ester copolymer,
30 apolyvinyl alcohol, or a combination thereof. Suitable copolyether amide polymers are .
copolyamides available under the name Pebax® from Atochem Inc. of Glen Rock, New
Jersey, USA. Pebax® is a registered trademark of Elf Atochem, S.A. of Paris, France.

* Suitable polyurethanes are thermoplastic urethanes available under the name Estane from
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Jersey, USA. Pebax(r) is a registered trademark of ElIf Atochem S.A of
Paris, France. Suitable polyurethanes are thernoplastic u i | abl e
under the nane Estane from 26 5 February 2004 WD 01/ 23125%$&$ﬂ%§8%%%509
The B.F. Goodrich Conpany of C evel and, Chio, USA Suitable
copoly(etherimgde) esters are described in Hoeschele et al. U S Patent
4,868, 062. g‘zf‘?l‘gnﬁb’%brane I's conprised of ..preferably at | B@Ps@ﬁﬁﬂ?by

wei ght, nore preferably at |east 75% by wei ght, of polyners selected

copol yet her 1B iy CRu R Rt Bl O et Thie, LA SuRBRerdb @iumble) e ner

(5,3) is fodrsdescaiBedin HotsdiRlecet AY LLSPatit 4,.868062. EXHethéiniR SnedS colRgied Bed

above. In us%rclgb'hner %Sg%o IS ‘gqsi ti oned so_{ hat theh substantially liquid

imper meabl PR #deas e byke gt L7 leastf@ %y Wrights of podymers

agai nst i nssel&tddﬁbrﬁ-ﬂié?mﬂﬁﬂ‘blcﬁ:ﬁ chpiiethdi@st{ Thlodk copblyBthel dnSiats, %830@@@%1’ from
S

t he nmenbrane .and towar the substrate (MVTRc, 6,s) is greater t’han the
M/TR. i n X hiEnigs sas. POl ERRaARes: 2adpelenyl dlcabpht e | ayer and towards the

menbrane  ( WTRIARr(58Y ks forkie@bS & [Atn AT BY dbfiRRonat EEER.S @sirbel bbbvene

r
(53) is at |east about 1.5 and is preferably fromabout 2 ,to about 10.
The MVTR of Ingige Biner{g 3} is pasitignedse thaf the splstantially igvidinpronedbiammoisurecapposi t i on

of the | ay, o ' f be
adj ust ed toﬁg{r[giei{%? ﬁ]{%hngm%%ﬁ%&nﬁ{ﬁ){lﬁﬁﬁ%ﬁ%ﬂ%ﬁﬁ#&%ﬁ?@é8@&@@%r aggi?tpi onal
| ayers of  pikdirestiongwayfiony theatembraniesindrtowapds theishbstrato MVAREAs) EPreqoerovi ded
the WT a&'iiﬁ) st I |t r an descrih above. | n one
enbodi m?n({ , L hhngYg'%% n&%ﬁe@ﬁﬁ%@aﬁn&# ghtsé %P%%a%g X § ér:tﬁ‘g S‘?éh © n(’?i rane

| nsul ati on (MYERs{B54 aipsefaredentrdimémsié MV TRratia bof lihearl(53rislatrteagt oyt 1.61
exanpl e, gl as 2Q f.i.ber xtryded or. expanded pol ystyrene, m neral wool,
cel | ul ose ‘ff%odzl? ?regermlflﬁgoﬁ ?lt#}g’p Pmclé)nt rol layer (55) is a lamnate
structure that |TheMVyAR «f eath kydriibpimaglydepdndere npomihe prenmeslzbinpbsition ofe. t he
MTR in one,di.recti hrough .t.he | ayer,s, of the |lam nate . is greater than
Che- MATR 1 nE P eCHERT S SRRy AP b RErBBHET A P tived SO TE as
deﬁg ri bedsdahmm bDknek (3B bs (eaaﬁT@maéadahaEammEsr@pstwﬂeﬁ &&Fﬂfnﬁggﬁagabl e

menbr ane does 25 t, nece ri ne to be substantially liqui

i mper meabl e 9\@%9,‘0 g‘é%ifﬁd’é‘h‘gﬁi%ll ¢ XDeIR ratig pf hmgr (b1 wHBnghe 13988 ¢ i onal
optional cogdstibed Byes. QKL EinBOEMRCHNG RSB bSWRS{afR{a8 1:ARHate kARNADI St Ur e
vapor perneabl e nmenbrane. There is no specific |imtation on the polyner

whi ch may b€lhsed in the control | ayer provided that when incorporated in
vapor control-  nsulation layer (54} is a thermal insulation material and may be, for example, glass

20 fiber, extruded or expanded polystyrene, mineral wool, cellulose fiber, or the like.
Vapor control layer (55) is a laminate structure that is capable of exhibiting
B _ differential permeability, i.e. the MVTR in one direction through the layers of the laminate
~ is greater thari the MVTR in the opposite direction and may be constructed in the same as
described above for liner (53) except that the mbisture vapor permeable membrane does
25 not necessarily need to be substantially liquid impermeable. However, vapor control layer
(55) may include an additional optional control layer positioned between the substrate and
the moisture vapor permeable membrane. There is no specific limitation on the polymer
which may be used in the control layer provided that when incorporated in vapor control
layer (55), the control layer has the effect of reducing the MVTR of the vapor control layer
30 (55) and that the contro! layer is compatible with both the substrate and the moisture vapor
. permeable membrane. Typically, the control layer is such that the MVTR of vapor control
layer (55} containing the control layer is 5 to 10, and preferably 20, times less than the
MVTR of the vapor control layer (55) without the control layer. Therefore the polymer
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| ayer (55), the control |ayer has the effect of reducing the MTR of the

vapor control |ayer 30 (55) and that the control |ayer is cipe;g?'?éfij,%&wm
both the substrate and the noisture vapor perneable merrbt5an . prcally,

the control layer is such that the MWTR of vapor control [|ayer (55)
containing the control layer is 5 to 10, and preferably 20, tines |ess than
the .WTR &OFWQ?vapor control |ayer (55) wthout the contPFEfUSPWQP.
Therefore the. polyner 27 5 February 2004 WO 01/23125 PCT/ US00126509 used
in the control,. er should have a relatively | ow WTR. Exanpl es of

I I .
suitabl e pBISHIREE copiEel et shoniddas  ssiaively lawININE Bo JFxamples of suitablsol yner
t her eof conpslymcRGncledd PolyRIS1eAB & Hil ¥eR?% cdpollyRer Heledf EdpiRidg"d uni ts.
A typi cal {Tﬁf gl?(lnessc of th%ﬂ%ont ro _yll‘}g%_r is f rg?n 2 to_15fpm p?ﬂgperabl y
from 10 to $hYlene and/er pranyleps v the Mmsin repating paits: (4 Sypi¢ad thicknessiod theccostolt hat
t he noi st urg e, =Ys : fg;ggf?rﬁqj;ﬁg & of vapor control |ayer (55) is
agai nst ins%?’g?iggﬁ |a§’g§%‘i’f° so fhat %(E{éﬁ% Rin the direction away from
t he menbriane andintusesiambs cortiel] bybrs(EhHS posiiMiEReAat ie majsteretvaportgeanedbie MWTR

in the diregt] h stLat.e |l ayver and towar t menbr ane .
(WTRSA) | Pefiag Y of LR e U O asi iRttt B ODgbt e R ol 1 ayer
10 (55) is MVTRasthe divetion dway fod thesmpmibiane ad tpwhide theedbsttat?(MVTREQYEs 10.
Like liner (53)..th l.cal conpositiqon and the thickness of the | ayers
of vapor CO%‘W%T%@’@W)’“ &ir‘?’rﬁ onéﬂ'jaﬁgli"gb_ 6“'?55?“13343"’? Fl'éds RKresdhe | ayer
(55). Ot her nﬁdﬂ}‘dnb_@m sg%)ﬁ]lh& péfened etﬂlﬁb’h dﬁnl\/i%éﬁé REVTR pa{oaff fivapot cﬁﬁﬁlollyfyleﬁ?ded
to vapor, control |ayer ( _pr.ovi ded_the rati o of vapor control tayer
(55) is Wt ﬁSE‘%%L‘f?—%&ﬁa‘i‘ 1d5)e§'@rl? B’&gmg‘%&@? oS tocbeutlf) Likeser (355 tharay be ;
the 15 sangnedicl 3o1posHiizha khel thikRes{ S&he 1aJ58 ommwnm'id}@ﬁg?:)%b%he =
roof /wal |l insulated construction depicted in Figures 5 and s to keep

i nsul ation REYEsd toailor ghe METR of layeridq)-t Gthrradditionpblayats)of padymers ay otheree f r om
draft ] i TN 1.d. . f . :
Pl ati on HatcBals sEABEAAMNG VMR SRy CRY o IRNIOTR it lele,

need to be kol yer (Bakiswathin the rangg deserzbed abgved Vapehcantreldawsn 653 mdydetige of
DI St ur ey Hr ﬁgﬂnﬂ , ' i e layers, nold and nm | dew can develop. The
\/\}1530 |n§)r2}l 3“??61"“ e@@gz

way in (3 an r control layer (33) keep insulation |ayer
(42) dry is desthd provaryplpeses ofithelrodfivall ihayaed ¢ofRiyudtion depitted irckigfireomn

e L g e T
(33) mi ni m amsdrifieod dicswnedctiva pbich kowlthatweeselynaffadethe hbattifsaidiion pebive@by 0 t he
outsi de (ar{ oW & ray&i ) RS 1Lyl S Ba G ERATSbE Bt AR OSS Wb o
20 disadvantageous build up of moisture or condensation in those layers, mold and mildew
can develop.
7 The way in which liner (31) and vapor control layer (33) keep insulation layer (42)
- dry is described below. Insulation layer (42) is protected from drafis and air convection by
~ liner (31) which has zero air permeability and thus fimctions as a wind barrier,
25 " In the winter vapor control layer (33) minimizes the flow of vapor from the inside
- of the building to the outside (arrow '2'2_),‘ thus preventing any condensation from occurring
on the cold side of insulation layer (42). Vapor control layer (33)acts as a “brake” to
- prevent moisture and vapor from moving in the difecﬁﬁn of arrow 22. At the same time,
liner (31) allows moisture to move toward the exterior of the building (arrow 20), thus
30 preventing any moisture build-up in insulation layer (42).
In contrast to conventional moisture control systems, the construction shown in
' Figures 5-6 also controls moisture and vapor build up in insulation layer (42) when the

~ vapor pressure gradient is oriented from the outside of a building to the inside.. Where
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on the cold side of insulation |ayer (42). Vapor control layer (33) acts as
a "brake" to prevent noisture and vapor fromnoving in t%eFecﬂainE 5_56’41 of
arrow 22. At the sane tinme, |liner (31) allows noisture to nove toward the
exterior of the building (arrow 20), thus 30 preventing any noisture
bui l d-up in,i ion layer (42). In contrast to conventiopal noisture
cont r.ol psy&éﬁi’,&glg}e construction shown in Figures 5-6 aIP%J%W?'BI S

noi sture and vapor build up in insulation |ayer (42) when the vapor

pressure gradient.i.s or.i.ent from the outside aof ,a._huilding.to the inside.
- \Were 28 gﬁiﬁgﬁh@%ﬂm} 4““3%- ‘3’1‘}%{'2‘?%%‘3‘?‘% SPERFAn PR g
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Vapor pr ess watergagadicambe irahsinitied om Sie@xHbEsS aba@ing tils Beeriof antsipist t ed from
I to,its interior and it I1s. 5 therefore desirable

the exterior of.a buildin [

to cont ro? - ﬁe&#gﬁ@@ff;tggom bpnspsiion of watsrivRRordramy the srteger of ahiidiaetyy t o
the interi Okhe ihferibh & €:8 B&dhstrieidnGBowh MW gin@ STiigk($1)Feducbd HBE rhrimissiddices the
transm ssion Qf noisture vapor in the direction of arrow (21), and vapor

control | ay&Ogvapar iy igidirectiongif apev 62 Anand\vaprrrcopianidayer (339 tavamitsi or of t he
o | ré=g bt e
i sl s Sl Wi

sane. ki nd of vapor or noisture relief nechanism
is no vapormqiftwsbuldupl f f er ence between the jnside and outside of the

bui | di ng4gl n ne %Q,Et i - | , er.e i ght be
noi s)t urelgccuwmg |-h]§ﬁ(5ef"r% %r:‘)({ror IQ%ITF&E@ e?ﬁ%%‘ﬁ?#ﬁg@%? eﬁi%seg%lése t he
hydriophi | i ¢ npagear pfeajure fifferencs bgt@esn the thside andguiside ofthe bhildihg@ fenew 33) reacts
to the high i e | 0 t isture and vapor to be 15
transnitted cgﬁétn%{:)tw nﬁﬁgﬁ \%\r/aqu?ﬁ(;%a?%%(f &%@%@%ﬂ B %‘Hﬁulﬁ%g “H&‘ﬁir??g%f t he
roof or wal wallTiféheimilding. Intthis task ihedryd{dpBilicdaydr (7 pOline ¢3it)r20d/of eapor cdntd) keep
insulation | 933253%“%3 i th%%r §an§ as 1t hab] descri be ago‘\%’ef or |iner
(31), vapor on{r Frayet E"§‘§)m°_é e IPSE e APy eé?l‘@f“”(eﬁgf"apf‘ﬁé‘_’%nstructi on
Tl gUre 6 ust ng. i nSULALL AN Sys am ¢Sy Dot Tyt L he T anetyan o} erpvi ng
in Figure 6 usin .Qn..

vapor and ni st %W?%}no‘ﬂlﬂﬁb]b‘?e¥2$3lej ag‘ié{%‘%?ﬁg‘”ﬁ??{aﬁé" (parkeep inspigfien kepa (54)
formation ofdryisdes sdneddsahat dedeibeddbo0d for liiat(31), Sapok BentPRSES @SFdn@n i S

capabl e of funct.i og\ign% 'g)rrespecti ve of the natural direction of the vapor
pressure gr ZYUEHPD ¥4t he i nsul ated system Previous designs of

The construction shown in Figure 5 using the laminated structures of the invention

20 and in Figure 6 using insulation system (52) perform the function of removing vapor and
moisture throughout all seasons of the year without the formation of undesirable
H ) condensation, that is, the construction is capable of functioning irrespective of the natural
direction of the vapor pressure gradient across the insulated system. Previous designs of
msulated systems having moisture control only worked when the vapor pressure gradient
25 was from outside to inside the building, or from inside to outside, but not in both direction.
The inven;ion i1s further illustrated by the following examples. It will be appreciated
that the examples 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.
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I nsul at ed systens having noi sture control only worked when the vapor
pressure gradient 25 was fromoutside to inside the buildi

inside to outside, but not in both direction. The inventpgﬁﬂwgi %?@ﬂgr
illustrated by the follow ng exanples. It will be appreciated that the
exanpl es a LI lustrative purposes only and are not i limt
t he .inven?ﬁ%ﬁﬁégkdescribed above. Modification of detailpﬁggg@ga%gde

wi t hout departing from the scope of the invention. 29 5 February 2004 WO
01/ 23125 PCT/ 1JS00/ 26509 EXAMPLES A siétggggiLLaninates wer e prepared
using a peelable release layer in an e S

the invention. AAseidseslaafindte Péat pidpied mxiagnpedabieflcatsRyerith aRatRdioni t hout
the use of a peelable relgase |ayer..5 In the exanpl es, the substrate was
either a po‘F‘S?'gF

substrat es ?&@ﬁe&ﬁiﬁ&lﬂt@iﬁ@ﬁf@ﬁe&l@lﬁeﬁ%aﬁ}eﬂde- The PP nonwoven substrate
was Xavan(r 217- B spunbonded pol ypropyl ene sheet with a basis weight of

nomwoven vas Tyvaits Spiesgs MerBed BAEBY DD CRI AP kP b o 1 om

E. |. du Popualyelylehe (REpmonvwovamdTiigosubstragds. uséd inithe éxaynples ovengs3 an vgdeEITHAX ()

acetat o ool PaRfoyel SRS AR G fr7°h SbuBRR S hrteiy i) MRS 1 1 zeo

in sone of whightoof@5pneavailisie froal B ¢ Peltdademousyad Cmﬁ@aiﬁPEhéBEAWIaAN (r)
8108; i | abl e f S T l.yeth t er- copt ai ni | in
cach of ¢ he R BE TAKRHBOR SR B oRAbERn (RO E f it | de
Nemour s ENAdONERARY knd EHMMERY ( AtieilSyef cobipsip Bl v & XD Qﬁy@%g&?%ﬁr

oating process according to

SPPFET aCPPNE IJRABVERHG, Aserisypl etpRaraitys Expmpics yaedfsen. The

cont ai ni ng 45 wei ght percent 1,4-butylene terephthalate, -and - wei ght [

percent et h§auaHsngabaw/ 7Brophylerrarndebed 28%ponylaceiat; availahin finm ExLadu Ponk

copol y( al kyheRemsus 9l Cothyd) wis &él; QiR drfife HARBIY CTRCK itas
obt ai ned by end- cappi ng %o?@propyﬁ%ne ether) g ycgegwnt %%EﬁéFg t percent
et hyl ene oxlager, wasddHA$ TAMYLAD @EuP&raversbigfroroDSMyout 2100. The

copol yetherester had a cal cul ated ethyl ene oxide content of 33 wei ght

percent, and confiy d@@dlyétﬁcﬂéﬁhgmnmﬁﬁgﬁﬁénﬁzb&fnteaﬁlh&ﬁﬂe S&nflesitistACTIVEE
pol ymer had a neltinqy&pint of 200C. The resin was dried in a dehum difying
dryer (Bt - 50008 Eol dp Past deNemoupsamd)Compiany). 1AM G80® BAVPARATI VE

EXAMPLE 1 Zﬁyébfhﬂﬂpébgﬁ?ﬁgéﬁﬁkﬁémtéiﬂjﬂé 25 wefdfit S SPPLb 0 RAR N IRNMRS and

extrusi on coat ed ont
55 weight percent ethylene oxide/propylene oxide copolyether terephthalate. The

copoly(alkylene oxide) glycol used to make the copolyetherester was obtained by end--
- capping poly(propylene ether) glycol with 64 weight percent ethylene oxide, and had a
20 molecular weight of about 2100. The copolyetherester had a calculated ethylene oxide
.« content of 33 weight percent, and contained 45 weight percent short-chain ester units. The
polymer had a melting point of 200°C. The resin was dried in a dehumidifying dryer
‘(etther 8 hours at 80°C or 2 hours at 210°C) prior to use.
o . COMPARATIVE EXAMPLE 1
25 A copolyetherester film of the AM 6000® polymer was extrusion coated onto the
- PP nonwoven subsfra_te described above using arilexu'usion lamination apparatus like that
described above with regard to Figure l; The substrate was corona treated at 2 kW prior to
the extrusion coating. The copolyeiherester resin was fed in pellet form into a 2.5 inch
(6.4 cm) diameter, 40 HP screv‘&.r extruder that was connected to a BAC three layer meit
30 combining block. In this comparative example, the only polymer melt fed to the melt bloc
was the copolyetherester. The copolyetherester polymer was fed to the melt bloc at a melt

temperature of 250°C. The melt was extruded as a moifen film through a 705 l-nm_long die
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PP nonwoven substrate descri bed above using an extrusion | am nation
apparatus |like that described above with regard to Fi gur %h strate
was corona treated at 2 kWprior to the extrusion coati ng%F brdgﬁ?zééw
copolyetherester resin was fed in pellet forminto a 2.5 inch (6.4 cm

di aneter, Ei[l?n ew extruder that was connected to a BAFC}/P§@ﬁ6§09yer mel t
30 conbi ni ng i’%r In this conparative exanple, the only ynmer nelt fed
to the nelt bloc was the copol yetherester. The copol yet herester pol yrer

\gﬁts rngdt gsi’%ﬁnﬁ lti}gr%g# f %o%%hghéﬁsgﬁf&gﬁt ong gg,c%) ng,ernlr}e #’W\%M WO

01/ 23125 PCwithsgoliogplicetionwi ayadhesive. Wbﬁoﬂo?emnbMe wod etpac‘edfllsb BAnA S

ot o Rlofih SRMRSR uptie | Hl ok biOila mAE BRRE B PRl i g o
the die. Thm‘eﬁuadiaab@bnat:hllanﬂlamb:hn@rroﬂ|Thmé}mlym1lmra6750|mdiaaicﬁﬁr,)chrqiieessed
bet ween roll il r was, a.75Q.mm di anet er,
chr one 585p| Qf?{s& e&aff@f’?egﬁ 5% {?ﬁfl%“fi %’é) eriproll %ﬁqm Tt $eliconprupBen  \as
a roll vvnthsx&fa&ehaﬁ@glanswﬁh&mmﬁa&%@&wﬂ%g&%v&nﬁm&ﬂeﬁmhardneSS The

nip pressure vva mai ntained at 27 k /I I near cm The nonwoven was fed into

the nip at & F¥HRSX Sl dbsmonveyerasied into tas nipiaha ling snepdypisl 00awminy Aftert he -
rotating chtﬂelﬁlﬁmas,coaﬂa&oﬁ a{sraéaﬁﬁg Ya rsxﬁm\a@.qma{e%wﬁom'ﬁloh tfaglsﬂu}\ray a

transfer roll fromwhich the lamnate wds fed to a take-up ro

substrat e wpY ftransie re@ﬁﬁmwnéktheulmm@y@s fedte adakeaipreld. Aﬁsbsumth F¥d in

Iggl?gllb}eh%%g@lr%g%%&%ﬁfﬁgg %%‘%g%%%@&gres S er fboFlgse;l ! %FJG\(I)VSEU)

pol 3)rrer \Nastlexulnatmecmdmﬁﬂadlammmh@glme nonwoven substrate descrl bed
above according to-the process of Conparative Exanple 15 1 except that the

polymer nelt feed rate vvas mcmﬂl{gqmgml_agn a 40 ‘Eun thick
copol yet herest er f| Imla sumari zed in Table 1, below, the bond

strengt h between OPH%IY%‘E‘BE‘F%@E‘ Arier AMLHPBpof H}%WW@QI@@%‘P@O theXAMVPLE
1 A copol yeppabgsbwhn shbdutieesdrided %A&QQ&&&&% Mé’ﬂﬁ[:es%?cg;ﬁ%g Ne grt ed

onto the 20 PP nonwoven substrate described above accor the’ process
of Conpatat # gecepkhapthe polymeninel fac gate vias naicagpdadds mlquaéﬂ ppghiclAn EVA tie

| ayer (EL . u extruded
Froma 2.5 Ceeiiel om iiver s el ST SR80 neORE eI e

connect ed t thetshisstiBkGnt hireefdml Rysrwasmegligilabi ni ng bl ock. The EVA poI yrrer was
fed to the nelt bloc at a nelt tenperature of 240C.- A bi-conponent nolten

EXAMPLE 1
A copolyetherester film of the AM 6000® polymer was extrusion coated onto the

20 PP nonwoven substrate described above according to the process of Comparative Example
) , 1, with the following additional steps. An EVA tie layer (ELVAX ® 3175; E. I. du Pont
de Nemours and Company)was extruded from a 2.5 inch (64 mm) diameter, 40 HP screw
extruder that was also connected to the BAC three layer mek combining block. The EVA
polymer was fed to the melt bloc at a melt temperature of 240°C. A bi-component molten
25 film with the copolycthcrester as the A layer and the LDPE as the C layer 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
A PP substrate. 'I'he laminate removed from the chill roil had a 25 um thick copolyetherester
film layer and a 3 pm thick EVA film tie layer between the copolyetherester layer and the
30 PP substrate. As summarized in Table 1, the bond strength between the substrate and the
“film layer was 2.3 N/m. |
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25 filmwth the copolyetherester as the A layer and the LDPE as the C

| ayer was extruded through the die. The nolten filmwas ?

contact with the corona treated PP substrate as described in %t(%paratwe
Exanmple 1, with the EVA side of the filmfacing the PP substrate. The

| ami nat e rqgag %romthe chill roll had a 25 pin thick c%g.g}[}é%&%ester
an

filmlayer p.mthick EVAfilmtie |layer between t

copol yet herester | ayer and the 30 PP substrate. As summarized in Table 1,
the bond strength between the substr the filmlayer was 2.3 Nm 31
5 February 2004 WO 01/23125 rcr/USQO MPLE 2 A copol yetherester film

of the AM - 60000A popolyaliersves fitoslof tizi AN 6000® pelyiet Xab %@Bn@eawxﬁathe
substrate dgscribed a ]té)é)ve ccordl ng to the process of th the

fol | owi ng atdPPFHNAPRS escripeq ‘t‘kﬁ"ﬁlé‘f@@%& t9dhsRropsss eﬁ‘éxma ,sm\mAN (r)
8108 LDPE fdlﬁﬁ?iﬂﬁlmi: r déﬂ'sﬁi;g &%I‘ﬁﬁ qfh‘ 50 HP
screw extruder that ﬁ\ﬁﬁﬂ §so‘l‘lgﬁnecte @lggth?lh %d(s ay%rlg%ﬁ;PPé

conbi ni n® bﬁ'@'@l@sﬁhﬂaﬂ_mdmﬂ Siiach (90axin) diambter, 150 HPHorww axtradernipdtt :
t enper at ur- f il W :
copol yet heregggt ggos%a%}%dfbétgsan ﬁ Egéert[&ea{e%o ﬂﬂﬁ‘ g@ IF]SEEBﬂIYBW’éWEST de
and the EVAfedaythe n(elithioddta rmqblpempd:retum af@,SOWsAeMEe—uﬁﬂlsbdehtnﬁMw?qﬂ]ﬁewﬁhe The

nolten fil ct with the corqna treated PP
Substrate abeqaalyei e Attt Saart 8 LOPEovir B sRorMastddhor ¢ he
film f aci ngEVhAdaydP Coothisé qqioeue i wad BLAREE tHreUEMBSdie TRObRG Sl Whs r 01 | had
a 3 mth‘gﬂ)k‘gffl | .m EVA I adhered between the PP substrate and a 25 pm

thick co ﬂ&“&gf‘é‘f “Pthlq‘eaﬁpé?natﬁa@dﬁ%sﬁq’ﬁ“ﬂ@¥mﬂbﬂ%¢ms adher ed
to the oppRgidfc $, with B EVPEsiGORThy Blnh BERS RS PP S6Steate. Tofe ddifatd detBldadyer -

was peeled off of the 15 copol yetherester '|ayer |eaving a PP substrat e/ EVA
fi hn/ copol yEeRdhehilbrolkhad ;3| 1gniirels Blm Ewé lmnnﬂrerfziélttwwnmfésdbﬁmhmdmnd

copol et hor 2o ibE fogdablel il ot > W U RA TR B Ve Sy adhossd cbont o
Eﬂg rzgcco ; appesita sde afdhdfepalyaiverester ‘ﬁ’“”s“ﬁLBPﬁmgi’?ef’gf‘E&?%ﬁfﬁ?f bg% to
pol yﬁer % cqpﬁyfg‘xg‘seg'gr gﬁﬂé‘é‘“’f pﬁ&’bﬁ“ﬁf‘%‘%%@*ﬁiﬁ‘@?ﬁwﬂﬁﬁs@ﬂm fmisster . As

sunmari zed Assiabhitzed in TaHl] tthé Bordlaageh bétheen 0O Bshsike aﬂcﬂ&le fiinﬁtwy%?@aé he
Substrate aggb}/he filmlayer was such that the polyner fil

EXAMPLE 3
A copolyetherester film of the AM 6000® polymer was extrusion coated onto the

20 corona treated PP nonwoven substrate described above according to the process of
' Example 2, except that the melt feed rate for the LDPE polymer was increased so as to !

obtain a 20 pm thick LDPE film layer. As summarized in Table 1, with this change, the

bond strength between the substrate and the film layer was such that the polymer film |

failed before the film delaminated from the substrate. The tear strength of the polymer
25 film, measured according to ASTM D1004, exceeds 100 N/m.

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
ternperature 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
30 facing humidity was measured at 2328 gm/m*/24hrs. The MVTR ratio is therefore 2.16.
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failed before the filmdelam nated fromthe substrate. The tear strength of
the polynmer 25 film nmeasured according to ASTM D 1004, e rn.
The- WTR ratio of the |lam nate of Exanple 4, with the peeiég%%gﬁarigg%is\ve

| ayer renoved, was neasured as follows. Using the standard test NF Gb2
("up cup" t a tenperature of 32C), the MR wherejn th bstrate
was faci ngqﬁéﬁ\%gf y was neasured at 1076 gm nRl1l24hrs, amﬁom wher ei n
t he -copol yet herester-containing layer was 30 facing humdity was neasured
at 2328 gnm nR/ 24hrs. The WTR 10, [ ef 16. 32 5 February 2004
WO 41t 23125 PCT/ USOOQx 26509 CO\&MT%M% copol yetherester film of
the AM 6000(r) pAlcppaiyethiaestes Kl of e AN GOOEE polyiner whrex riSIBHRY AR Sibgkr at e

according to the process of Co rative npl e 1, except that a corona
treated pol 9%‘EWF’EW8’%HWW% Pragss ¢ ve ¥aemplerl, g¥rept that agy pont

de 5 Nenour soraiiiréacdpaléhywns noifvaieh Butirate eTwlk®N260 tRANVON AR PepiRt r at e.
As summarized in Ta$€e 1, She bond strength between the substrate and the
Spiny QLdhok

fi'lmlayet WEZOWEIP et i plage R parmovenssubstete.| A5 srmmarizeAM .
6000(r) pol iHTRibleNE Shebohl BiPérpth BefRdeathOibariditd tRORNPMEL widhabEAbg according
to the process of Exanple 3, except for the follow ng 10 changes. A

pol yet hyl ene corona treated non\ADvenEiH&ﬁ;ﬂEaie (Tyvek(r) 1460B; fromE 1.
du Pont de Nenours and Conpany) was used in place of the PP nonwoven
substrate. In addppalyatier¢sioe fiithiof thec'dd 6000® palyinkMAas(exjruiibe coA Ity hE
extruded as 4 1 tin thick filmlayer instead of the_3 hick film

| ayer of Ex%%lpwoge%;“b gats c{"fgztg(!lhcl %ocleﬁ?)? Efamlaf ?#FxfTﬂ%gor tﬁ%@‘é’mgt he bond

st r engt hihetiwmgss. thhpolgalidéneabmna beattdgorfvidven hibyigite (B elo® CA60B dHont B, 15.
TYVEK(r—) su%s]gr at emdel am n@hed E‘%;ore the fjl mgdel am nated fromthe

substr at e. o §R QiU Apd rmpany) & Jn Blgcs o theBiporyroveR gulisgaten kit es
described i addifh, tHOBHERISS ARV ARBHNLRG Wad e2thRBd & £4 [iRShick Fanddtd - The

results are shown in Table 1. Table | SubstrateTie

Layer Pol yneiépdelbed o thigk Gl layrneSEprels hLAyswnarigedjiniTable 1, with this
(thi ckness) GALE A5 FLEAMALah N ERE AP AN 5l Afe MR TP wd G2 P

Conparative
15 | TYVEK® substrate delaminated before the film delaminated from the substrate.

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.

Table 1
) Substrate | Tie Layer | Polymer Release | Bonding
(thickness) Resin Layer Strength
: (thickness) | (thickness) | ~ (N/m)
Comparative PP - AM6000 - <002
Example 1 (25 pmy)
Comparative PP - AMG6000 - <0.02
Example 2 (40 pm)
Example 1 . PP ELVAX AM6000 - 23
(3 pm) (25pm)
Example 2 . PP ELVAX AMG6000 LDPE 36
(3 pm) (25 pm) (2 pm)
Example 3 PP ELVAX AMG0OO0 LDPE A
(3 pm) (25 pm) (20 ym)
Comparative PE - AM6000 - <0.02
Example 3 (25 pm)
Example 4 PE ELVAX AM6000 LDPE B
(4 pm) (25 pm) (20 pm)

20  a: polymer coating destroyed (bonding strength > polymer coating strength)
b: substrate destroyed (bonding strength > substrate strength)
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Example 2(40 jLm Exanpl e 1PPELVAXAM6000-2.3 (3 FIM (25 in Exanple

2PPELVAXAMB000LDPE3. 6 (3 )(25 pnj (2 pm Exanple 3PPELVAXAI¥§QE%X%E{,\O43
gm (25(20 pm CbnparatlvePE-ANBOOO < 0.02 Examle 3(25 pn

4PEELVAXAMG000LDPEB (4 ' (2520 pm) 20 a: polymer coating destroyed (bonding

strength >wp@hysfed coating strength) b: substrate destr oyegudoaoeds N
strength > substrate strength) 33 5 February 2004 WO 01/ 23125

PCTI USOOr 26509 The test data presented in Table I show that a | ami nate :
having 9000 2de5L G BERIREN R4S IRL ORISR FrRilRlag ¢ o0 D2
February 2®etveey\he@bly2ds26atingEndERGHBAAAG an Gt Aldvisied evéh When map&iyﬁief ucture
conpri si ng:., a_ subst l.ayer conprising a woven or non-woven naterial,
5 (ii) a tf“?&rhssmi + Biln

(iii) a.tie layer conprising one or nore copolymers conprising from about

For | ayer conprised attached to said substrate,'

30 to about 90 wei ght percent ethylene co-nononer units and from about 10 _

to about” 70 wei ght percent vinyl acetate co-nononer units, and (iv) a

| ayer. conprising one or nore copol yetherester(s) in an anount of at |east
50 10 wei ght percent based on the total anount of polyner in the |ayer.'
2. Alamnate structure according to claim1l, wherein thenoisture vapor .
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.control layer is conprised of polyethylene, polypropylene, or a copolyner
t hereof conprising ethylene and/ or propyl ene as the nmain %qgﬁﬁﬁ&ggogwits.
15 3. Alamnate structure according to claim2 wherein said nolsture vapor
control layer is a film 4. Alamnate structure according to claim3
wherein said noisture vapor 20 control layer has a thickness of froml to
5 pm 5. - FXOPéHﬁl ate structure according to claim| wher EFHUSIPZRi ckness
of the layer conprising the copolyetherester(s) is fromabout 12 pmto
about 30 pm _an he thickness. of the tie layer is fromabout | gmto
about 5 p.mF 50. Alamnate structure according to claim5 wherein the
non-woven material conprises pol yethyl ene, pol ypropyl ene, polyester or

bl ends thereof. 7_ The_process of claim6 wherein the bonding strength

bét ween t he subs%TateAl%EmwﬁﬁﬁwﬁﬂﬁGPmﬁ%WREIn1|ayers, measured according to
S0 2411, i at fipasta subbkdit 138 ubRRE 3oy E00 AN Wth 23428 PCTI CTS00/ 26509
8. Alaminate structure according to cfaim7 wherein the tié layer

conpri ses® one ofi)prameistis: yaper epntieblaysricomprseattachedds spid substratent et hyl ene

co- nmonomer. unit sggnd ME qﬂ&ﬁ ' s T25) units.

5 9. Alamnate gﬁpcﬁ%@é@%ﬂ%ﬁgﬁ% m Mﬁ%@sﬁg@? co(rzr‘g?(?tsoi ng

the copol yabdwePRweigh( percenbethplenscoamonarass nndandefraph abque 1@ traboot 70tweéght

copolyether§§£§ﬁ lgﬁﬁﬁﬂxgﬂomﬁﬂﬁuﬂﬁ%gﬂﬁ of polymer in that layer. 10 15
ucture accordi ng

10.- A lam nate st 0 claim1l wherein MTRCAS > WTRSAC
wher ei n MWTRCAS (i¥) 4 lager bbflifYising ddvcordiare copiobyetteevaier®) innn ah@unt of at least 50

copol yet herest er-_cont ai ni ng | r and -tie | ayer and towards the substrate
| ayer, a?@ ngﬁg%&?ngg%s e°ﬁ\/%Fé°ﬂXﬁ‘P‘l“ﬂ‘g°fd1°?3@&?i'%ﬁ“é%§r fromthe substrate |
| ayer and towards the tie layer and copol yetherester-containing layer. 11.

A | anmi nate strucfure car di ngut'o cl ai 10 erein the ratio of MTRCAS /
MWTRSAC i s at | efst a‘ggﬁmite : chure acco g to claim 1, wherein themoisture vapor )

.control layer is comprised of polyethylene, polypropylene, or a copolymer

thereof comprising ethylene and/or propylene as the main repeating umits.

15
3. A laminate structure according to claim 2 wherein said moisture vapor
control layer is a film.
4, A laminate structure according to claim 3 wherein said moisture vapor

20 control layer has a thickness of from 1 to 5 pm.

L

5. - Alaminate structure according to claim 1 wherein the thickness of the layer
comprising the copolyetherester(s) is from about 12 pm to about 30 pm and the thickness,
of the tie layer is from about 1 pum to about 5 pm.

25
6. . A laminate structure according to claim 5 wherein the non-woven material

comprises polyethylene, polypropylene, polyester or blends thereof.

7. The process of claim 6 wherein the bonding strength between the substrate
30 layer and the film layers, measured éccording to ISO 2411, is at least 1 N/m.
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12. A lamnate structure according to claim1l, further conprising: 20 (v)
an adhesive or prinmer, and (vi) a second substrate |ayer g rﬂ;aﬂ/@goﬁt

| east 50 wei ght percent of a polyolefin. 13. A process for the production
of a lam nate structure according to claim1l, conprising the steps of

form ng oré‘c,)rovi ding a substrate layer, providing on a surface of 25 said
substrate IMVB{¥re vapor control layer, providing on a EGFSMR6 said
nmoi sture vapor control layer renote fromsaid substrate a tie layer and a
copol yet herester-containing layer, and further providing on the surface of
t he copol yet her e8t er - & daRiAE sHpcg weqording toraim Tvherein dhe tledayeygemprseseel abl e
rel ease | ay a} . ﬂ?-.'r&h. t

renovi ng thgﬁ?%ﬂ%‘ggggﬁo?{g‘ﬁﬁgsgﬁj ei%ﬁg?ﬂgﬁfgaﬁ ne su %é%cgﬁﬁﬁ%gﬁtﬁ%dof t he
| ami nat e, oR3-38 weighhpereentt anpd aggtite co-mongmepmitsat i on of the laminate. 36 5
February 2004 WO 01/ 23125 PCT/ USQOQ 26509 15. A process according to claim
13 wherein the process is an extrusion coating process wherein the

moi st ure Yapor c®nt r oA liramate stradiere aceerding daint hehewpohy Eybraoeptising the -

cont ai ni ng [ | abl | e layer .are coextruded together as
one nul tipl '%a c;t/hg?ég %{(%ﬂ?on%ig%_~a??ga§t df§e§%§ pfrﬁsulogmcgﬂpogyegﬁ%‘r‘ﬁl{%%gﬁﬁe PRg (a)
a first | antheateigisbf pelymeeindhatpayesi ng a substrate | ayer and a substantially
i quid inperneable noisture vapor perneable nenbrane | ayer wherei n MVTRCAS
> MWTRsSAC 10 wherein MWVTRcAs is the WTR in the direction away fromthe
substantially |igaid Alibeedctrd@sidingto vaiol whekeiEabl e nenbrane | ayer
and towards the substrate layer, _and WIRSAC is the WTR in the direction
away froMthe substrate | ayer andMo\Beaes MW ERwghst ant i al | y liquid

i nper meabl ewheleli! MVEREAPR thdeVTReH|e: ARIBGARAay 1€ the copYlydhdrayg! of an
insulation materjal; and 15 (c) a second |lam nate structure conpr.ising a

substrat e | sQmpnmgdaysr ars tig layes apd fgyards s sybstrtelapernnd ¥ TRaycodp
M/TRCAS > W&éﬁ&uwh%@gy BrotMEE D srste faYer MY T&vdrs th e yb &4 on away from

the substantially Iiqui o
copolyetherester-containing layer.

15
11. A laminate structure according to claim 10 wherein the ratio of
MVTRcas / MVTRsac is at least about 1.5.
12. A laminate structure according to claim 1, further comprising:
20 (v) an adhesive or primer, and

(vi) a second substrate layer comprising at least 50 weight percent of a polyolefin,

13. A process for the production of a laminate structure according to claim 1,
comprising the steps of forming or providing a substrate layer, providing on a surface of
25 said substrate a moisture vapor control layer, providing on a surface of said moisture vapor
. control layer remote from said substrate a tie layer and a copolyetherester-containing iayer,
and further providing on the surface of the copolyetherester-containing layer remote from
the tic layer a peelable release layer.
14.  The process according to claim 13 further step of removing the release
30 layer, either on-line subsequent to cooling of the laminate, or at a later stage after

transportation of the laminate.

36



| nper meabl e noi sture vapor perneabl e nmenbrane | ayer and towards the
substrate layer, 20 and MVTRSAC is the M/TR in the directyi@p.anepohd om the
substrate | ayer and towards the substantially liquid inperneable” nolsture
vapor perneabl e nmenbrane | ayer, wherein the substantially liquid

I nper neabl ' e vapor perneable nmenbrane |ayer of the first |am nate
structure %@Hﬁég{]t act with one side of the insulation nEFEUSH26599,yer and
t he noi sture vapor perneabl e nenbrane | ayer of the second | aninate
structure is 25 ip contact with the other_side of the insulation naterial

| ayer. 17. The i I]IS'LH a?’iﬂS ngito cleum 13 Whergindhepracasn is an gytuyion eoatinger _ of
the first- Ippdtesiaieréih BeGhoistiredAforlddRrAISRN thd 'fe?,glfec%b&i}ﬁ%ﬂ:’{e&eére each a

woven or non-woven  material conprised of at teas 0 wei g percent of a
pol yol ef i n. -ceBfaHung layes, and the neelablg relgase layeiore eqextrudetdogatieer @5 ane multiplesul at i on
| ayer nmat.eriiler ip@MPri ses gl ass fiber, extruded or expanded polystyrene,

m neral wool, cellulose fiber, or mxtures thereof. 37 5 February 2004 WO
01/ 23125 $ET/ USOO 26509 19. The insul ati‘on system-of claim 16 wherein the
substantial ly 1iqgid  alBREl mg}mﬁ% vapor perneabl e nmenbrane | ayer
of the first lamnate s.tru(?tur and the the noisture vapor perneable
menbrane | ay®r of firsidarsinate sudgecerapiisingcivbsionpleys asd 5 sulistantaldy idiid % by

wei ght of p bl ock .copol yet her esters,

bl ock copol %ﬁﬁg{&ﬁnﬁl es, ggﬁﬁ%?%‘%@? g{e%%%é‘.gféagflé‘?@?mﬁol yur et hanes, and

pol yvi nyl al‘cohol. 20.- The i nsul aMViR&GyS>tMWTRE{scCl ai m 16 wherein said

second | i nate struct i ncl.u .mi st ure vapor. contrql |ayer.. .-
pOSi.t | ong bet vvegtrllle'fehne Su f‘srlﬁt&gqﬁg;glgﬁﬁdﬁwn al‘@‘?'@ﬂb‘?‘ﬁf‘ﬁ?s@“yé‘g"olfqmd
pei meabl e minperameble moisture vaibr pdieabls sithibtind Rysy sy als HoailBeaR My ei n
t he pol yner

i contro er omri ses pol yet hyl ene, pol ypropyl ene, or
a copol yner aflﬂ eOTSAE ?*@%—%m&ﬁg‘f’%ﬁgn é‘ﬁﬂ?‘g‘?‘m B ?H&%@%ﬁ’é"%i%
repeating uBibstantidfy Bdhid impermeable moisture vapor permeable membrane layer;

() a layer of an insulation material; and

15 (c) a second laminate structure comprising a substrate layer and a moisture vapor
permeable membrane layer wherein
- MVTRcas > MVTRsac
wherein MVTRcas is the MVTR in the direction away from the substantially liquid
impermeable moisture vapor permeable membrane layer and towards the substrate layer,
20 and MVTRsac is the MVTR in the direction away from the substrate layer and towards the
- substantially liquid impermeable moisture vapor permeable membrane layer,
wherein the substantially liquid impermeable moisture vapor permeable membrane
. layer of the first laminate structure is in contact with one side of the insulation material
layer and the moisture vapor permeable membrane layer of the second laminate structure is

25  in contact with the other side of the insulation material layer.

17.  The insulation system of claim 16 wherein the substrate layer of the first
laminate structure and the second laminate structure are each a2 woven or non-woven
material comprised of at least 50 weight percent of a polyolefin. |

30
18.  The insulation system of claim 16 wherein the insulation layer material

comprises glass fiber, extruded or expanded polystyrene, mineral wool, cellulose fiber, or

mixtures thereof.
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10.

15

5 February 2004
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19.  The insulation system of ciaim 16 wherein the substantially liquid

impermeable moisture vapor permeable membrane layer of the first laminate structure and

the the moisture vapor permeable membrane layer of the second laminate each comprises

at least 50 % by weight of polymers selected from the group of block copolyether esters,
block copolyether amides, copolyether imide esters, polyurethanes, and polyvinyl alcohol.

20.  The insulation system of claim 16 wherein said second laminate structure
includes a moisture vapor control layer positioned between the substrate layer and the

. moisture vapor permeable membrane layer.

-21. The insulation system of claim 20 wherein the polymer in the control layer
comprises polyethylene, polypropylene, or a copolymer thereof comprising ethylene and/or

propylene as the main repeating units.
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