WO 01/ 23125 PCTI USOQ 26509 TTTLE LAM NATE STRUCTURE 5 This application
clains benefit of priority from Provisional Application No. 60/156,168
filed Septenmber 27, 1999. BACKGROUND OF THE INVENTION 1. Field of the

| nvent i orWO@OUBESs i nvention relates to a | aminate or mRAGIUSRRSO9n0| yrreri ¢
filmstructure which is wuseful as a substantialiy liquid inperneable :
noi sture vapor perneable nmenbrane. In particular, the invention relates to
a multilayer polynmeric filmstructure conprising a substrate layer, atie
| ayer and a layer conpri si ng a copol gErEerester, wherein the structure has
differential perneability. the Related Art The outer
wal I's and roof of a buil di ng M@ﬁhﬁh&g@h ayer of an insulation
material. Further, wood is still conmmonly used in the construction industry
partlcul arly in the construction of bujldings such as houses and the roofs

of “houses. TheThisaprliertion claimg penefip ofpriozity frem iorgbApRlicatiqnNo. i nt eri or and
exterior gb/llquggjﬁféggeﬁg,ﬁb&ggqgggl n the condensation of nvisture vapor, and
hence the build-up of dep03|ts of noisture, in or on the insulation

materi al and wood-containing el ements ofthe building, which can cause

consi der abl e damage therebg.cﬁé OBND'SF §4@ IRvaiNTION! | cul ar i nportance to
prevent noisture build-up Tromcomng in contact with the insulation

mat eri al s laKicldiofithe Ivemtiohni ng 25 eI errents in a building in order to keep

them agodry asyRRSNeRlid rel {},ﬁl R aspect o |ﬁ§1a Jr?@lgﬁltengﬁfn? %&4[%

regul ations which contro e}
m cr opor omsefikasiarsubstantialiyliquid mmwbiermmmmqwmblp nmamy Inf or exanpl e

as roof or.uali. g?c'r#iljt sirable to
control r?ol st ur’gﬁé\}g}ro%P &gﬁéf@%h&%‘%ﬁ?ﬁ% wa sguglr%fehe&fpg%?g%f a buil ding
t 0 pr eventsubstratstlayea ammlay@r @@ alpyer compiising scopblyetberissternwherbinvherstructumtef | ned.
noi st ure \ﬁpﬁﬁe{eéﬁ 3‘ rate (MWTR) are used to line the insulation

in S an

mat eri al re designed to control noisture vapor transfer
in thelbuil ding in W|nter when the noisture vapor transfer is fromthe

i nterior eg . {;i n efaPed'Ar? exterior. WD 01/23125 PCT/ US00/ 26509
So-cal l ed % nposed of a filmof a polyneric materi al
that is The outer walls and roof of 2 building usually include a layer of an insulation -

material. Further, wood is still commbnly_used in the construction industry particularly in- |
the construction of buildings such as ﬁoﬁses and the roofs of houses. Thc-trapsrhission 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
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 materials and wood-containing

25 elements in a building in order to keep them as dry as possible. In many countries, there
exist bmldmg regulanons which control thxs aspect of construction.

Polyoleﬁn mlcroporous membranes are of use in the constructxon mdustry, 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 moisture bulld-

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. |



pernmeabl e to noisture vapor bonded to a textile material are also known. A
notable a ccessful material that transmts noi sture vapor therethrough
is afil m%mf#l@ oporous pol ytetrafl uoroethyl ene that iP§T§£%1 #to a
textile material. Although this product has 5 been very successful, it is
‘rat her expensive and the pores tend to be blocked by dirt, body oils and
detergents. It iSo-kaledibreattabledithies cqaposadofa fimmobepdiphdriztnitati thit s t hat

have a hig ' vapor transm ssion..rate | nd, en covered with
textile mat ?{ﬁa%a@“gsﬁgﬁ aes‘r'aﬁﬁ %loﬁﬁ%qmﬁotle %Hﬁ%n(é“r\m%q Ppl)é? E‘&W%\xﬁ?‘é‘?l? apdy pe
used to makeuosessfil prateaibl thaidranahiey moistarOvappethertbiuzh §od iMNbSmickdparousat ent
No. 4, 493, 87 | sgl os wat er pr oof gar nent.s made_ 10 of textile material
covered w tﬁglxgé?ﬁ'bqr%eﬁ% rtgﬁ%f”rdg?ﬁegf" teg ﬂ%%e&@“&ﬁﬁ%@d‘ﬁtbﬁ a
\OAIAi1 car boxys i rme@;sug/ébsa}ai, ﬁEﬁfaililér elipeh | sﬁ%d&h@ﬁﬂg&i@ﬁ%'b@ BfbcRed B4igt] Mff@'

erein at ast 0 t. ol has carbon to oxygen ratio o
2002 4. Sull %%tdég%%‘gf Itjs pteE POREISTS R BF ok e Histethabees t hat
do not depehighomoiéfreVaptirdnamisioh rad @IV TRk ¥BEn bdverddivith ekt jidiekidisSi de-
The val ues O‘?‘;‘al ned argﬂ%gsl when_either side is exposed to the sane |evel

15 of humi dfYSrasBHOROR cg¢ terqphthalate), oap be peed to prakywaterpgpaf andiwaient e
usabl e i n pregoppérméable GhrdrelisNO.S. Pite NoS @Eﬁ* &E%ém
process, i stgure vggor permeabltz‘?ﬂi a’gig'g’gﬂiym‘g?%ga , rrléél?s'?lgk%er

with a tﬂ&c? g textilgmatenial congred witha singls dayered filnypt sicopolyetheregiermadeifrark ar el ease

| ayer on ongicafbegylidlaciden Nphiticiolladd & )%enLJxﬂi L 6K ot {eSstAYEr on
the 20 oppog%ég ?i,deac{gf tﬁ% bar rui)er |2§§p§k he tig %gle‘?’ﬁ‘frg‘hé‘g egsrtgg/"to a

porous subs élygﬁcﬂ‘?s g &arhon ReFEEFnartinRfiAfiddn Suelbwhterpropf ganticpts|degazibed
typically cejgRin 88e MVIRSAREBPhAolntt Gietl GSwhith gagiax bﬁﬂgﬁpﬁg&%@?g@r a

pol yur et hanﬁ and serves to irc’r;gr_ove the adherence between

substrat e afgmidity sidecAhevanes obiained agsicqual when gither side isexposed WBhPsamelevelo.

4,725, 4815 dppminiaes a waterproof water vapor perneable filmfor use 25 as
surgi cal drape and in waterproof garnments having rapid transm ssion of

moi sture vapor ERdottjH03hdisqlosens provgss formmkinga leminate usablevingirbtectivei de of t he

garment, WhidofhidB Riafi&l ERRS T Bl L LO. the opposite

di rection, mggjllﬁn%mt e ’gaggfr%’?tﬁndrf&olre é?ﬁ%ﬁ%ay%k%g%oaﬁmegﬁfﬁgq%crease
i n the MVTRiBRGpedbls batrieelayeravithra thickness af DtocStyinn i cobarudedwithi a 1fté §pmnat er
liquid and or,fragmexterio urces. .In rtjcul ar, .US Pat ent No.
4,725,481 3 Telepss daier an e 90 of s hareyer fayer g LV&%M‘E‘P&?@P%d a

hydr ophi 20 ¢ oppigits sidd of thEbatidasRE BRttRlaRk B54dRERA B DRRCIRLubRERINAS 2t ¢ h

permts differential trar}sfermo]f . hoisture vapor to prevent buildup o
moi sture, t R B WAIPEAERIakrc Fhetie layer typisally.comprisss 2 thesmpplagtisisuphissnur e

vapor of at ethglafi¢ copoBmits ofShdnirttRAN 2RY sEYh Egﬁ"o@cﬁthé BitRfncdbétwEWihe 2

porous substrate 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 garment, while minimizing 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 togéther which permits differential transfer of
moisture vapor to prevent bujldup of moisture, the bicomponent film having a separation
ratio for moisture vapor of at least 1.2 as determined by ASTM E96-66 (Procedure BW).



WO 01/ 23125 PCT/ US00/ 26509 The separation ratio for noisture vapor refers
to the MWTR neasured with the hydrophilic |ayer of the biconponent film
next to theoes22s surface divided by the MTR of the bimrampsooesses fil mwth
t he hydrophobic | ayer next to the water surface, as described in ASTM
E96- 66 (Procedure BV\) run at 22C. The bi conponent filmof US-4, 725, 481 5

has a nuch hi gher. re AST. E96 6 ocedur
noi sture vapor [;relllss? tl%gﬁqg'afsaf?(e’gttmyvap e hym ay%end t hen
t hrough the hyyltbphﬂihchdyecof thayxeompdnentﬂntnexmmmmwatbr sﬂfmmimden byatke MWVIR ast ed

L ough t no. T Biten et B he b RE 1Rl Aed BrRe iter Bt B el

per neabi | i tym\AeS'IME%' 56 (Rrecedert!BW), ryn atf22¢C1eThsibicomponean filnk bfms#gzs,asx l'i near

ot eased > it R g Pan ViV AR syBeaniigy By A THL 366 (prastadiiaify WGk BiRR G by
its conposi tv@& p&bseshx tedisetion bf the ny&uﬁiﬂhc lavd ab@mﬁﬁum&hwdf@ﬂsme The

wat er swel | t et her est i ncreases with a rease

o i GHE BF e iV mPone S SES o Sy Se to e pASTAE B OB G Bk

(1: g ns e::] uenc ? hyd&‘upﬂoﬁlgﬁyayﬂa ﬂibhltﬁrbﬁgﬂ By B%drb;ﬂullbelxyert WhésE B:cwﬁxﬁedenahmﬁsc e, 1 the
val ue of t 'S o three e an en the

hydr ophobi ¢ hegwmgpm VaiYfe Tﬁeapéffnegla é’g?h#ﬂ‘é’%}’é’é I ot BRegif

NDi St ur e NAPRiEh VPb: h&(fammaﬁaﬁwﬁ Ad¥he Feitivt hitaidit) ik introslud ithe/ | S
probl emati c Since_t materials suitable for su h menbranes are often

i nconpat i bl éXAraphilic Ilﬂé’eb%‘éfbﬁﬁ’f‘@: g agjoutt dsterpined by itk cquppositiop Mhich casE® of a
pol yol ef i n. it @ sl Qhd"6dcoie krfbPe perinedbie. OfHeQihtdd Sveld egasbxhhﬁ)m RpelytiH&eagdequat e

adhesi on between these two | ayers  such thaf the [anmi nate product has a
hi gh resi stalﬁ%a%wmwamrﬁﬁe%ﬂwwmp?rsﬂ’égﬁéeioaswmﬂﬁ%er%@%en it is

desired to CAS b@&b?&h@e %&ﬁﬂﬁhﬁd&ﬂhﬁcl&?&ﬁ£ Be it maWher sBare/hee. | n
i c arydlfflculttonalna 3

addition it is particul he integrity of t he
mechani cal® bkg BEeMETR iy shoutiiode Bressimesdigher Whﬁbﬁh hydrephohis layerist he
substrate | et Btk wiiRisales.€ 25 environnent, since the waterproof noisture
vapor perneabl e nenbrane can swell|l up to 40%  Further, while waterproof

moi sture vapor pdbaisn @W%FH@@WWMM@QWW’%M@BWW@%W vapor -
transfer in jQaishidiasbibmantsiice the hdiSifs SIRIEIE AP SthdenitRinedRiclonkh the summer

in regions where“the c ITB.tIC conditions reverse the vapor flow so the
moi st ure 30 meqmmblpah@ft@baﬁgmmeaﬁorn@swm'm@meﬁert mdqﬁflamelmyﬁpdnl ts

interior n I’ @ﬂ'ﬁe’iw
undesi rab%0e|:\){j](;nt‘i(;)‘:?slgﬁotrfiréei(il |%ﬂtgﬁueﬁr?{§g? ? t i | £claV| t & &gﬂvgolbaerf di ng.
Typi cal |y, swyethe th«rrhmm,at hasradhighaesistancn tasdelaminating, éaﬁ isrespyicighly thewhi ch

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 2 high moisture

25 environment, since the waterproof moisture vapor permeable membrane can swell up to
40%.

Further, while waterproof moisture vapor permeable membranes may successfully
control moisture vapor transfer in buildings in winter, those membranes do not work in the
summer in regions where the climatic conditions reverse the vapor flow so the moisture

30 vapor transfer is from the exterior of the building to its interior. Rather, under those
conditions the membranes cause an uﬁdesirable moisture build-up in the roof or wall cavity

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



3 WD 01/ 23125 PCT/ US00/ 26509 have high tenperature and humdity in the
summer and | ow tenperatures, typically well below OC, in the winter.

Lani nat ed 6@ PMB13%r es are al nost excl usivel y manufact ur edpdsyusoopssezess whi ch
i nvol ves the application of heat and/or pressure, such as a melt extrusion
coating process or 5 a conventional |am nation process I s consi dered

h h d
Subst rate cone bl RORSS i of suatet MRk Y I %%éﬂ?b%&a”

that the rmllb@owp‘tﬂfymﬂiewmmn coating may cool too rapidly to allow for
sufficient tinme for nteract with the surface of the substrate and
create strong ad Héag}“baﬁe& ?‘Fﬁglfeé %glpoggﬁglpqul:{,m&gaéﬁpqefl by & Rregssyhich

penetrati on mbolvéstheiplicdtion@f YR and/6SprossGRAduch @s d Mrelt B%teusidnRok ééekscﬁs and
por ous strqucture of tge substrate to, ensure a (%ood bond, | n addition,

rapi d cool nfyCeentional lanipation pracsss, Itis sensidsred:ibat one reason fer %PW%@&W ng to
solidify beﬁedxﬁpafuarerpomearésﬁvafd s8bsuaR o inbinatidns! pEHARSW heﬂ@ﬂnfrﬁ}h&r

again, especially a probl em whe thi n menbranes are reqU|red
consi dered tHafequirgd Fsc,thﬂlﬂg'ﬁ mP‘(‘i‘i!‘ %R!}%@lfﬁw eaatingway aopl tqotapidlyde Pll!ﬁvefq@ol yrmer

resin coati Ngfidicht G Tor" 1@%09mﬁ%§ﬁrﬁﬁ &e@ﬁﬁ&@@ﬂ@@ﬁﬁs‘&aﬁfanmmw d&élon

bonding, with little or no chem cal bonding I S an obj ec

i nvention toTlpﬂfWPﬂée%Fr%lleﬁS&fﬂqlaxﬂwwghmsmt@hpmfétbmbmpolmm eoating or
per meabl ejgregRy aaateeéucsbadmr&ggﬁlua&lla%ﬁ RERNES thshidS U@ﬁ{,ﬁﬁnead%ﬂ%
pol ymer coating |ayer, particularl n po yner coat ayer

parti cul ar | yrapid caglfgrofthe nelxmergesin maémmy edusgthe pelyier cqaymg ROoBHRHBEF

DESCRI PTI ON kﬁm% Llofin Ve

preferred colg(t’r}_u& on \95‘%%556 (})gﬁ&tt %‘ldﬁ%srggﬁﬁ@fsﬁ% ggi? 485‘?“5@9%%@’9%% S‘S‘f ure
accor di ng t othinyeembrerss aregaquirsdgly iscopsifleredithate typicalintheddbesiaf betweehmee- | ayer

| t t 3

Soctf onal i oy inieolyhie koo P mblirre St %“e%b“'?ﬂﬁﬂl“&qﬁfgifg?mf Bhcor di ng
to a furtkerbudipgcvithlittieloené chepical bonditg. gures 4 and 5 are sectional views
of constructions yhaygly &%f‘ﬂflﬁln@@ﬁt%ité‘ﬁr%%g%%&sta&xﬁ hrrlf%nh Ve”t'o 30 Figure

6 is a sectional VIiew df another aspec Inve cludes a
const ruct i ormoistuge \fabosnenheabilmembramwhmh hdsagobd ndhresioe beta)eexathd sui:sﬁite andl
I am nat e. polymer coating layer, particularly a thin polymer coating layer, and particularly a
membrane having differential permeability.
20
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic view showing the preferred coextrasion process for the
production of a laminate structure according to the invention.
Figure 2 is a sectional view of a three-layer laminate according to the first aspect of
25 theinvention,
Figure 3 is a sectional view of a laminate containing a second substrate layer
according to a further aspect of the invention.
Figures 4 and 5 are sectional views of constructions involving laminates according
to the invention.
30 Figure 6 is a sectional view of another aspect of the invention which includes a

construction of a first laminate, an insulation material and a second laminate.



4 WD 01/23125 PCTI US00/ 26509 DEFINI TIONS The term "polynmer" as used

herein, generally includes but is not limted to, honopolyners, copolyners:
(such as fypoEzarMHl e, bl ock, graft, random and alt er nat i PQI/USIOREShY NEr S) ,
terpolyners, etc. and bl ends and nodifications thereof. Furthernore, unless
5 otherw se specifically imted, the term"polyner"” shall include all

possi bl e geonetrical configurations of the material. These configurations
include; but are not limted to isoPEEINIIIONSdjotactic and random

symmetries. The term “mhghylpbi ”aa%usaqﬁréﬁ?ﬁeﬂeslalwlﬁclmmssmgﬁmtmmf@%' any
of a series of |Iargel satura meric y rocar bons conposed onIy of

car bon and M%@W@ﬁ?ﬂ%m’s (fBChp%IfWPﬁs 1p¢ke Biafierandam ang alteppsting i i t ed

to, polyet h%oﬁ%e&?'té’r?ﬁ@ﬂé}se&@,anﬂgieﬁd@&lﬁﬂdaﬁi&ﬁ&@ tRip6b1Y RlutkinhoeOldsgat i ons
of the nononers eth

"pol yet hyl° erf&hefﬂéseﬁg@bﬁ%g}'g 2@”?@%@&?@@%&@%3@ pﬁﬁr h%ggo?premcal

honopol yner &oﬁﬁgmﬁ:ﬁﬁﬁﬂs%ﬂ&m nhwénaal BiitsCANAEIEReS iNd\aTeSbul aitinot Bgted 85% of the
recurring units re ethyle units. .The term' poI ypropyl ene" as used

herein is i rff‘g?ﬁﬂ'éasyf‘ oG H’oﬁy’”é‘?ﬂﬁi‘ze hormopol yners of propyl ene, but

al so copol ynmers wherHieRerai “pobalefinBaased hdrti, is ftetided PGneariAny 6f écriePsOPY| ene
units. The ter non f abri eet or b" used rein ns
structure P'i’fm\i\o @E}g?erﬁhg&'og g?“ SCAPRSTE oy ? czgﬁcéu ﬁ’ggﬂy%"gﬁgglaylpﬁag
random n’almlnqj‘ol)todbﬁlslirlﬂlﬂle,rﬂlmmmot ]limit&hbﬁ]ioljmltyl‘ena,tpo@prdpjmnéi fiable pattern,

as in a knit HED PTI A f pect of
t he inventlc}’t?ﬂ?ﬁ% |s prov 3%1"051 am nafq}‘|= §ll§;JC %Ar%ﬂy%? @o lfﬁ F’?\d; (i) a

substrat e | apethylpengnei si ng a woven or non-woven materi al, (| i) a noisture

vapor control |ayer a%g&pxﬁdg%g @%Qnm &ﬁqsﬁﬁelngé ‘?“'@%S’%? arg%ﬁlfly 90

conprising one or more copol conprising froma
wei ght per ccwmopolyyiesad ethylene ihuhalso copplymersrvchefaimahleastlfi’e althe cecutsingunit0) 30
wei ght  pefscept oiiiByd etate co-nmononer units, and (iv) a layer conprising
one or nore copolyetherester(s) in an ampunt of at |east 50 weight percent
based on the total élﬂmm ‘BPlyPOPYIFRs” af psed herejndy imtended to encompass not only

homopolymers of propylene, but also copolymers wherein at least 85% of the recurring

units are propylene units.
The term “nonwoven fabric, sheet or web” as used herein means a structure
20 of individual fibers or threads that are positioned in 2 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:
@ a substrate layer comprising a woven or non-woven material,
(i1) amoisture vapor control layer attached to said substrate,
(iif)  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
30 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.



5 WD 01/ 23125 PCT/ US00/ 26509 For the avoi dance of doubt, the order of the
| ayers relative to each other is as follows. The noi sture vapor control

| ayer is MYUBIS the substrate; the tie layer is adj acREI/USHH268 St ur e
vapor control layer, and the |layer conprising the . copolyetherester(s) is

adj acent the tie layer on the surface of the tie layer which is renote from

the substrate. = RorAé MYdddifle bRighbE HRloRIePbf B0 1AEROCLITRID cth il id 2vent | on.

the control |ayer is positione tween the substrate and the tie |ayer,

wi th the codelios. Thgmeistumiyappriontiotayenis adinsent thermbsteate; thertisdayer ispdjagent

moi stur e vapmbit@RSEhaloRfol %glﬂ ]!,}%Héga@i clure. WTR is
nmeasur ed acco.rrg‘ﬁlng to %%I\ﬁ%&?%@s roc}éegg?ﬁé . g‘g’ﬁ’icl"a"f‘ﬁ%@e%t‘%?gg contr ol

| ayer is sud@diacantithetiadayks/mRthe surfice of theitin dayer which istremetediont the substratehe
control |ayer 10, ?\Qgi O, L1 | es han.t he MVTR of
the | am ngt e st rf}g Jtrigg\?ﬂ %ggﬁe %{él%é%%go £t eal%érn.n%enm’tnﬁgh%?il%nal

control | ay®esitieneid betweehetheisnbsithte ahd thieniatiayes twithctheicantroblayet comprising air e act s

I f ' is.d i. bed, i tai| bel ow
The 1 anm nat B0 0ief gt cHURE e tidneR Yarc? s itiottnn A0 S ety o
vapor per nmstiwtere VW TRAS mehsaratichecortiag e ASTIM E96e66@paredint BW)eTigicallypmeai ni ng

| ayer is strongl 15 a red .t he. .substrate. The lamnate structure has
the further cg@%&%a[ygrg:é s?%ggati%fe Wﬁ&bﬁqw&éﬁﬁm@ﬁ%ﬁ? @"Eﬁf‘aﬁ?’

loe'r neabi 110t ys 5 io. 19, aidyeefidbly J0ntimecledithfahe MVTR6OHE dtmﬁme éuamﬁsvﬁnﬁo& hﬁ
amnate | reater t t he I n_the opposi .direction. Thus, the tie
| ayer conpr ?lél Hﬁg‘f‘ﬁ%‘fﬂ-r&@ﬁi&‘gf Mé’%ﬁrﬂ Yeq é?'al“{?? %%?@HW" FEREaE.cAd t o

i npr f)ve ﬁd hesucre hets a9 €apor d':dliltrBDIay@IﬁHoﬁaﬁm' afb;ll\u dsclitd in more detailr;n_ega_w.

copol yet herester-gcontai ning | ayer, enahles the structure to exhibit
differenti al per?‘?@% “?af%/".h%ﬂtr‘ff%ﬁéqbs‘&ﬂ impermeale pod WMPISRYEVAPES | s t hat
it hel ps t o peificabld and\Basphi®ddvarditagethat Hiejdpblyethbrestasdontaitin addr id hdnbgyer . 1 n

certain d-yses, conteppl ated for the present invention, the |am nate
15 s 6 Shssebi

structur %% various weather conditions, including 25 rain.

Since the copol yghéRindsastreRry ik MHeTrthcd ¥ anta8O Bt & & BFbIYERRBAAEC, It My
swel |  when eﬁpos_ed to water. The tie layer can mnimze the potential for

swel i ng, byiffemyalpsrmeayility;is the METR gypsie direetiondlrough the layers of thg lamipate 1 r om
wat er. Mor eqy/@eaterithh thé RIVER B thé §ipositd @R TRS ﬁﬁti@l@@?coﬁ{ﬁﬁg%é on to the
S a

| aminate structure. Tests indicate that |am nate structur _according to

the present PPR(cstiens yiny)acetate) got oply fapetions i wmprevsradhesipatbutals,én ur es not

having the ftbfbinatdd witPiak Bofoletheredlt-béhtdidh mgép bi1es &&;é it heory,

it is believed that inpr oye%&%el ane re@l sta%c 's a rgse%ﬁ? 0 ri{t;]ﬁ)g')ﬁfo%lymsr
differential permeability.

Another advantage the tie layer provides is that it helps to shield and protect the
copolyetherester-containing layer. In certain end-uses contemplated for the present
invention, the laminate structure may be exposed to various weather conditions, including

25 rain. Since the copolyetherester-containing layer tends to be hygroscapic, it may swell
when exposed to water. The tie layer can minimize the potential for swelling, by helping
to shield the copolyetherester-containing layer from water.

Moreover, the tie layer lends resistance to flame propagation to the laminate
structure. Tests indicate that laminate structures 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 resuit of the polymer
in the tie layer having a lower melting point than the material of the substrate. Upon
exposure to flame, the tie layer begins to bumn first. However, at the temperature the tie



in the tie layer having a lower nelting point than the material of the
substrate. Upon exposure to flane, the tie |ayer begins to bumfirst.
However, awotohesitenperature the tie 6 WO 01/23125 PCT/ USBEr/8$026509 ayer
burns, the substrate layer only nelts. As the substrate layer nelts, it
extingui shes the tie |layer. The net effect IS-a surprising resistance to

flame propag t|on th t structures not ving atie |layer wll, tend not to
pOSSsess. ? tsE Sgt"ieh?%e&%‘é' “E?Ftst %Bgsgﬁte??yﬁfléﬁ{‘ﬂ SextingHshEi e | n
t he di rect l oneawyay Th'én‘efmtxbe aﬁhgaatsmh&&bmnﬁgﬂipagaﬂoﬂ@at SRturéHdt ti e

| ayer and towar.ds thes ﬁ?referred toin Forrmula (1) below as

MVTRCAS) is §rungafe jays Rﬂ°ﬁseﬁ’he direction away fromthe substrate

| ayer and towardsmh@latm&té M@ﬁﬁ%&tﬁmﬁ&ﬁtﬂmm@m&ldﬂﬁcﬂoﬁm%y
(referred to in Fornmula (1) below a RSAC)1 The WTR rati o ma

expressed as fomthesepriystherestexqqutaining laver apd tig %’?’Mt‘awﬁﬂ%ﬁ‘éﬁ?@ﬂatéﬁﬁ@t‘frﬁﬁent

the MR rat i:&n%mm(ztf)%eroaaatsq&vmtsbﬁ aeé@at.memtm%d:éctﬁhabﬁgst about
1.5 and is preferabl rom about 2 to about ) MWTR of each |ayer is

primarily deﬁ@ﬁﬁbﬁ%ﬂb%hﬁ'ﬂéﬂé tyardscthe E@tﬁw@n@ lemhﬂ%r-sWag lverand t he
thi ckness of (LRGel YA &?onﬁﬂ&'(lt) BERR agmm,}%t &‘h&ﬁﬁ/’ﬂ@raﬁ%&h%@@xérgssw or a

| am nate so that It 1s suitable for a particul ar end-use eqwred In a
preferred enbodi nent of the invention, the WTR of the tie layer is from

about 100440 about 2000, piﬁ?ﬂ(}g? M‘}%g about 1 out 1500,

gmm | hn2/g4hrs according to l'I\/IE9 6 (Proce gr@ﬁﬁ@ and the conbi ned
M/TR of . the 20 copol yetherester-containing layer and the tie layer is at

| east about 2500, VAROH €rably from
about 3500 to abolﬁlt %18{6%? gm m%‘?ﬁ‘% 4hrs ﬁ%é‘?@? I ng t@m E%G 66
(Procedure BwventictuséthzaswﬂeutrleﬁanMaPremeblYfre!nlahqléﬂ thalpous 10.hi ckness | ess
han Loat of Lhe TRMTROFGLISLID e drldferfiP KR il ety ShhREARLY | 1

t hi ckness of the tie layer rom reterably
f rom about$ 1 therayepamsliibethicBness ofitid layer, engtheseparalyieters cap be adjosted tolaiforat o about

5 pm Prefer égg 0 g the
copol yet her ega?&ﬁ{a(té {bq}l&tmfl?%%&g { |drlt£%é§({ g%b%gt%ﬁ%ﬁpm preferably from
about 10 pmto alncatpremeqmmbodmt nﬁﬂxeupmﬁoarﬂzbm ofthaliolayeri®frpm t 0 about.
30 P ACCOr g1 66Ho bt 200 bR ol apbld b VAR 8o, AR EHAY Sy OvE ded 2
| am nate structure sin a su rate lTayet “conprising a woven
or non- wovenasatdng talASTM E96 66 (Procedure BW); 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, gm.mil/m*/24hrs
according to ASTM E96-66 (Procedure BW).
It is 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 um to

25 about 20 pum, preferably from about 1 pm to about 8 um, and more preferably from about

1 pm to about 5 pm. Preferably the thickness of the layer comprising the
copolyetherester(s) is from about 5 um to about 100 pum, preferably from about 10 pm to
about 50 pm, and more preferably from about 12 pm to about 30 pum.
According to a further aspect of the invention, there is provided a laminate structure
30 comprising:
@ a substrate layer comprising a woven or non-woven material,



7 ----- e WO 01/ 23125 PCTNSO0/ 26509 (ii) a tie layer conprising
one or nore copolyners conprising fromabout 30 to about 90 wei ght percent
et hyl ene WO MABA/er units and from about 10 to about 70 pomaisgérzésger cent
vinyl acetate co-nononer units, and (iii) a layer conprising one or nore
copol yetherester(s), 5 wherein the anount of said copol ymer conprising

et hyl ene angﬁvi nyl. dcet at e in the tie Ia‘éer and the a ung of

copol yet her er%gf PR CHPTEBE SRS 8 R SIPLYIES SPIPPHNE o Faout 30 to ahept j ¢j ent
to provide an MVIRweight peraent ethylbatmdndmer Thifs 4ildiffoin/dbduy BPRabe@Yor ol | ayer
posi ti oned between.gHE substrate and the tie.l a%ﬁr preferably conprises a
pol ymer film | aySFERhBFoanEVipyl acepte copmonomervmils: 48 MVTR of the 10 | ani nate

structure. Ti caldyyr confprisingohé 64 mbr¥6polidihdrtstdi(s),hat the M/TR of the
| am nat e 5structu e contai.ni, tpe control layer is 5 to 10, and preferably
20, tines°| S0 ﬁaF'ﬂ!é“meﬁ%’P Yt compRising ethdene sad yinyl agetakrgnthetite cont r ol

| ayer. Thi s la@pidage abint bPcopbiethbVRBE S M8 dofdietidesRI Abntanindqljepd above.

The substrate_of the | am nates according to the present invention may be

any 15 wov&pfigientigar N¥TRratig of af leastd Sor ef erabl y a non-woven, and
preferably a spuithe ReRfRSvIPBE Sntid] layérboﬁﬁ&xeﬂ@@ﬂ%/ebﬁﬁxe@ﬁbshﬁé%dﬁﬁ ie layer
I t | 90, and p Pl y at

particularly at |east 65, particularly at _|east , & articula
| east 99, WETHTELIBEPmEREEs pBPlyBFLllaym st iscapable efredystig the MVTR ofghe

pol yet hy hen fanfinate SticRe AYpR ,mﬂb%ne&'wﬂ!r%fsh&m& Btk ingTouUNt S Of
ot her co- nononer units bBut should contain at |east 50, partlcu?arly at

| east 65, paFEGHwercentpipingthe coptsel lper 5J todAcand praferably 20, tymestlessdmatthe9, wei ght
percent of apefrer | L S 48 i : 50,
particularly at | eg%t?ﬁ%%%@%étﬂilx &cﬁ’rtgéﬁy at nﬁr@gg} gmﬁg@%&’k}{e@ﬁﬁ arly at
| east 99, ard e MVfRuahes defiyed ebayee pol yol efin fibers.

Al ternatively, t1ge sibsdid Géife matég%%gﬁggﬁgtﬁé?rﬁ%'&gig?%g ijaygption al so

conprehends substrates that contain oremention
mat eri al $5 POvemornongyavie materinlo dit isgmeferablya montyiventand proferiily asyunqat er i al

whi ch when giifg oy ; nﬁm I di
copol yet her est er %lﬁ%ngyc%ﬁl\gggt [ nsgﬁ4 lﬁ%ﬁ%&izﬂﬁ:@u g@?ﬁ?ﬁ%?ﬁﬂg%@% lgasbondi ng
strengt h of 90.cand pattigwiarly aleast9, weightyiicenypdlRilefitd Pleferstsly thepetyoleings n, t he
term "spun- AP S obAkor non en fabri.cs .forned by .filanents
whi ch have Eglg%ﬂ glxt T UL g{gg@og ?'gﬁv\ﬁ tﬁg Rgly?m%éﬂ Ty SRt miner AHouR 8f athersor |
Bondi ng i s n®0omenwits bitshewld bontaie utleast Soyprhiontar]y atdbasess, pyrioalarly @1bast
cal ender hfg 98,ran9 ¥oa1%@|§l§xll§'& léagte99\f\€vt3ight 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

be polyester. 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 less than 1 N/m as defined by ISO 2411. As
used herein, the term “spun-bonded material” means nonwoven fabrics formed by
filaments which have been extruded, drawn, and then laid on a continuous belt. Bonding is

30 accomplished by several methods such as by hot-roll calendering 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 polypropylene,
available from E.I du Pont de Nemours and Company. An example of polyesters useful in



t hrough a saturat ed-steam chanber at an el evated pressure. An exanple of a
spun bonded nonwoven polyolefin useful in the invention is Typar(r)
spundbondewopaaaes opyl ene, available fromE. |I. du Pont perdiaoméses and
Conmpany. An exanpl e of pol yesters useful in 8 WO 01/23125 PCT/ US00/ 26509

t he invention are Sawabond(r) 4303 and Sawabond (r) 4342, avail able from

Christian nrrch San H & Co, Th f the function '
of adhering t Eaeteeiss) %PB%“&&I%‘?W&%%&‘#% a‘f"ﬁg" rré In

ot her words, Hénﬁ-lchrsand}ay@mbnsg;capabl e of conpatabilizing the 5 substrate
and the copol yet herester?&eﬁérrer and forns a strong bond to both the

substrate and t hdheBpkwy %@EM@W@W‘@%@V@P CTEET PREYBMT nefi t

the tie | ayerconfighé tieQabstiaf. I¥thdyWoldsC @R Gk YAYBY is cafaBRIof SdrishtdbilRiAgaRo Ut 60 to
about 85 wei ght percent, preferably from adggfjt 71to0 abﬂ(i)%t 77 wei ght

percent, ePhyhkstrateand thscapivetherrsier palymer anghiommiA strong beng to et the substiass ght
percent, prefgd aRlc¥pdlyaihered pbiyirer. ttease%tea%&wﬁ the %k T8 comfkigesl ond O

acetate co-nononer units. Cofmerci al Ng avai |l abl e %err als of this type

i ncl ude ELVAXK fpre qopolymersompsising femnbos $0do ahoyt 85vrpightypercenty weferabhc fiemoner
units may be asse%%tauoat ‘?’)‘@mg&ﬂ;%‘eﬁ@&ﬁ ylbrit (L HGonRR BN Ad ﬂarn%b@tq@ thhe

above-stated anpbunts of eth nd vinyl acetate units are al so present.
The tie |aye@meﬁmmmm%@yéem@nutzsﬁanbtaﬁai! weightperasoluMingh the art .

The 15 anguntetft o6 foflommlie r@J"g‘ﬁ%ﬁ ﬁaﬂgﬁlggg%hggsmmyea@rﬂwﬁ%{y at

present In the tie ayer 1s
| east 85, nodE Ipﬂuwébmmlae%pmg@y -ANbeTiepgRonOmEL st sl e present dthe al | y

100, " wei ght rasl;aiﬁn%,mmﬁ&}%h&s' ed td ¥bob@Ubed SRABRt ¥ eftff1dnb Gnd

copol yet her ester cont ai ns at ast 0 wel ght percent, pr e?rera y at
| east 65 wei @batatpumitscane alsgppresent.abl y at | east 80 wei ght percent nor e

preferably 20 at QJ?P igg!y Be
wei ght percent of T{lﬁgﬁggpﬁﬁet ﬂer eglsé % ng‘f)egg ﬁ{dh v(ég wel g t o+t po% ymer in
that |ayerl5 Thounefsdi§ettoiymericomprsging ahséergvené vialyl gcetasedmspm itk the tie dayer is
described in P rsis
preferably | &5 Sér?%lg% 1@%& ?%‘%ggmgg s)y%trﬁt%g gé;pégﬁ*é.%b%% F’L% n‘% tSF
measur ed accwrderdgytmbstahbalmwﬁdumdhtlpmume ti@rlaafeer abI y, the 25 VI scosr ty .
is in the range f o) om
about 40 to abou?ﬂ%g% %&gagm%%eﬁu&%%’%ﬁmpgg{ Ea%éﬁ%%%c about 700
Pa. s, neasur eccferstip atlieast) 65 weightpesdeaty ﬂafeﬂalﬂlﬁiﬂleammelglh@emetnm preferablipa. s
I s measur t he 3. f j on of shear
rate nsd FEERG S0 Hishfartin 4 RRbiiny e P Sttt pocat it
copolyetherester(s) based on the weight of polymer in that layer. The copolyetherester(s)
are generally hydrophilic, as described in more detail below.
The viscosity of the copolyetheresters is preferably less than about 3000 Pa.s and
preferably at least 20 Pa.s, measured according to the standard ISO11443. Preferably, the
25 viscosity 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 Pa.s, measured
according to the standard ISO11443. The viscosity in Pa.s is measured according to the
standard ISO 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 polymer (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 thermoplastic materials. The



used in the measurenment of viscosity are froma m ninum of just above the
melting (or 30 softening) point of the polynmer (typically fromabout 200 to
about 210®P Q{23128 a nuxi num of just above the tenperat moxaspszgsescal |y from
about 230 to about 260C, particularly fromabout 240 to about 250C) used
in the processing nethods (for exanple, coextrusion, injection nolding and
| am nation) of thernoplastic materi z}l s. The 9 WD 01/ 23125 PCTI USOQ 26509

t enper at ur eSTAREYER uiddn feprosessmeptirermaplpstics A generallyfrom gbowt 28 19 3popt om
about 20 t 0 58POnd paficulady HoRabbit@dlta kboht 56-Cubdve e éltih SpR Ve 0C, above
the nmelting point of the thernoplastic. The shear rates used in the

measur enent plagtiss The shggrrates usshin ihe measugement of yistesity wegdroseabout 10vei ch
enconpass t ) el | Whi &R | ' f

t her nopl ast I*Lgéﬁ%?gﬂ %?s’.MP_n ongﬂfe’%t%o isérgﬁﬁcg%f a{cﬁ%ﬁ%{e}%?@{rﬁ’?&gﬁgﬁ@g‘ési ty
orthe copdl itheaneplasticanatesialspr ef erabl y | ess than about 3000 Pas, preferably

at |l east 20 Pa.s; eegng; 1O re
preferably from (%%t 8%*5%%@%%8‘5’%@?“%%&9%?% cé?o@?egfeg%s%;s ﬁ?r om about
50 to about Preferabiydess thaniabent 860fhRa.s preferahlyatjeast 20 Ra.s lpoaferaly Grohoatabt2t  250C,

10 as neasur, ' - y n alternatjv

enbodi nent , t?%%&?gﬂd&ay {1{9&04: Eg%?giyg%%%%%é* %@otjéégtrlg b{iggf’eagg WW%B%’M 3000
Pa.s, pref erfeinh gbomt 50 waboutZ00 Pa.sdn thetermparatatel rynderfivm sboati20020 absut 2bor@, 2000
Pa.s, nore prefera f rom apout 40 - 1000 Pa.s, apd nore

pref er ab 10 &ﬁ%%ﬁécgsm%o @68@?‘1%%‘09@98%%@ alteraiive F‘&P?ﬁ’é‘elﬁothf’ o 35C

bel ow t he prvisesityiafthel copplgethéresters isdesd thian BRRBOCPA, preferbblyatieise 20Pa k he

i nventi on,

as 15 asur.ed accor di the stapdard_ 1S011443. In this
enbodi ment, ¥ Plgﬁ?@’ fb(?“t'f%t@ agﬁ#@@%‘i@?-wm@@ﬂwéma e 40t thentti @t ure a
l'am nat e of Ralipandiiee prefitably Srof8b&50Rb ¥bdut 700PLS, NERmbSratule (Fi3sS| ONn
tenperature used in the preferred coextrusion coating process described

herein. Prefi & ProCesenEiamnerAiurp gsedito granufpeiure sdamnipateiof thedmvention, gs gr eat er
than 120Gs W&aaccaﬂmgrtemeasbﬁmliﬁﬁm. Iﬁ%ﬂé’@m@&%%nézn%t ncé fo e 1Mel ting

poi nt of the copolyetherester is ess than about 120C, then the polyner is
tacky and diPreqessing temperpiiregised tormanufagture? lamingteiof the invénsion'bis prefierablyiant i s

more than aRetené?d e &G0 Rpkihi® 18 GO &%&&ﬁ%kmoﬁt:&%g&@z&s mel ting
points are determned by differenti al scannPng calorinetry 'n
accor dance dgfaribed hggeint andard | SO 3146. 25 In one enbodi nent of the

ST SRS R e Bl

described in US Patent sure
i ncor por 20edrom 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 point 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 standard 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 disclosure of which is incorporated

herein by reference.
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herein by reference. 10 WO 01/23125 PCTI USOQ 26509 In a preferred

enbodi nent, the copol yetherester elastoner(s) have a nmultiplicity of
recurring woag2tsai n ester units and short-chain ester urgissopeésoed
head-to-tail through ester |inkages, said |ong-chain ester units being
represented by the formula: 0 O fl |l -O30 CRC- 5 (I) and said short-chain.
ester units being represented by the formula: -Oba CRC 10 wherein Gis a

di val ent radi cal IParESTegmbpediment, the opplysthsretsr elasiomer(s) havy a mulgplicity ofips
froma pol y(rabditheRag-edin @kt ihite hnd WheiteGaif Bstaits fifinddNedutd-@il MGk HsteP |

about 400-3500, wherein the amount of ethylene oxide groups incorporated
in sai d one Wkagss, wid lengehaimsestaa upits keing tepregented byithe farmilpene oxi de) gl ycol s
from about 20 to about 68 weight 15 percent, preferably fromabout 25 to
about 68 wei ght percent, based upon the pottal weight of the

copol yetherester(s); R is a dival ent radl caHI remai ni ng after renoval of
carboxyl groups froma dicarbexGo-ae+gRBaw-Rg a-nol ecul ar wei ght | ess

t han about 300; Dis a divalent radical remaining after renoval of hydroxyl
groups frama diol 20 having a nol ecul ar wei ghtl ess than about 250;
wherein s& d copol yet herester(s) contai n®rom about 25 to about 80 wei ght

percent  shofys6iRahdh-SRltdster Bhitbeirg représehfed b§ ieGHmifiat sai d

copol yet herester(s) have a noisture vapor transmssion rate 25 (MVTR) of
at | east about 2500, preferably at |east about 3500, and nore preferably
from about 3500 to about 20000, gm m |/ gR/24hrs according to ASTM E96- 66

(Procedure BW. The invention wll now b ’ PSCI’i bed with reference to the
copol yetherester(s) of the prefeq Lent. 11 WO 01/23125

PCTI USOOR6509 As used herein, the term"ethyl ene oxi de groups incorporated
in the
a

10 wherein
G is a divalent radical remaining after the removal of terminal hydroxyl groups
from a poly(alkylene oxide)glycol having an average molecular weight of about 400-3500,
wherein the amount of ethylene oxide groups incorporated in said one or more
copolyetheresters by the poly(alkylene oxide)glycol is 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 remaining after removal of carboxyl groups from a
dicarboxylic acid having a molecular weight less than about 300;
-D is a divalent radical remaining after removal of hydroxyl groups from a diol
20 having a molecular weight less than about 250;
wherein said copolyetherester(s) contain from about 25 to about 80 weight percent
short-chain ester units.

It is preferred that said copolyetherester(s) have a moisture vapor transmission rate
25 (MVTR) of at least about 2500, preferably at least aﬁout 3500, and more preferably from
about 3500 to about 20000, gm.mil/m*/24hrs according to ASTM E96-66 (Procedure BW).
The invention will now be described with reference to the copolyetherester(s) of the
preferred embodiment.
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copol yetherester(s)" neans the wei ght percent in the total

copol yeth s) of (CH2- CH2-O) groups in the long-¢ n ester units.
The et hyl gsf]oglﬁ}g%zée groups in the copolyetherester that Paﬁzésem Ped to
determ ne the anount in the polyner are those derived 5 fromthe

‘pol y(al kyl ene oxi de) gl ycol and not ethyl ene OX|de groups introduced into he

copol yet herester %g@g&gnqge%@%ggh@gﬂh@gm &Hr%&h@amtﬁ@ used herein,
ni

the term "l ong-chain ester units" as ap Iledtou S in a yner chai n

refers to t HfOPPIXetherrHer(sr @a%r@tﬂl@welshqmrgnfcm&motgl W@lyemieteﬁteés)@f (GHboxyl i c
acid. Suit agol %&ﬁﬂﬂhgkﬁigl’&%n%séf&lﬂof%(e% aﬂeeostﬁie §hfthy COl S having

termnal (or as nearly termnal as possiblé€ y roups and having a
mol ecul ar M%We%mﬂﬂdmtmw@@ daterminigihe aeG 00 In tpapolymgt ae thpsd degivedibout

600 to abautad Bl pollielich %a&ﬂé;%wg%@ t%ﬂhygﬁhégaggan& SadlBkud ]2

copol yet heresters s conta ene- oxl n anount’s t hat
result in a cwppyetheretientysnesns hﬁwlongnéllem&tmghtdm to about 68, preferably

(o about 22 ' O AR ntle, HRIFRRIEEHAR el LA ANBMCATR il BROMpRe, 10

wei ght percent e ene ox’i rou ased ont
copol yet her e@aen‘efersTbléleeedm:ybmpmdwloﬂelcggahqnn gheabweiti dnehcqnbbmlaclﬂo have t he

characteri st f | bl e noi s ur.e va or. .and

general ly, t lﬁta ehﬁ%&?’ﬁfﬁ ercen?dgﬁ(é&eﬁn%?ﬂé%gﬁ 015 nalrg%rasneaﬂy

copol yet Hdr asmunal a$ passible) hydroxlyegbm aifl hawihgs npwcﬂnabmghﬂqfﬁoﬁﬁdbdﬁmmﬁo bl ock
ol y( a1 Kyt erto B Y0 TR ot et Mol P B o |y i £ second. monorer
is present, the %epulj(aﬁqﬂmmme)glj'dolsaﬁastb iniidke ¢hel @payéthﬁest&bﬁhbhld?&nﬁm
percent of t al ene 0Xi usuaII than about 20
nol percent. 'E%éé? v g@%ﬁf%“gw%%ﬂpg lff’("é

o]>c<| del) gl( chl 7bomtdsyp1efmuy<ﬁdﬁlaban|taﬁdo asrz]ohyw , Erfoyd laa&rmyhﬁlan@bm gil) to dﬁomtss(rj es

of poly yl ene oxi col, w ot her, suc s et hyl ene oxi de
capped 2§1t5po @f} q@hﬂ’k Pﬁ'é‘)"éﬂ'}% ﬁg 0 ws‘wﬂ&m Vethetester.

oxi de) gl ycol Tmremywiedxidbgmupeeatké the l@ﬁﬁﬂb)hﬁ%"ﬁé QhdritteraS ofbti Yoty Of

et hyl ene oxi de %é? s of at |eas %h é’f‘ %tght percent.

"Copol yet her &858 E&BMGVF%HP% Yhihe Bigberpr perveptage of sthylsys oigdedn

nol ecul ar  wethg EdpoBiethefentdt, BtMHighe A6hrédor Wall panRabiliff Riniddth Hadquse they

provi de a conbl natlo et?lf superior noisture vapor perneability and limted

water swel | SOROLYMEH§ ylsne B’Flﬁ?e‘EP“F‘WE‘Bg TTof P‘Pﬁtm \P SeSoRA pply(alisdamg |

propert | X0 QM@de)gﬂywl d@lﬁeﬂﬁ&ﬁ@h%ﬂ? §Bd@6ond HidhohRE [FprBa! the Q&aﬁ
units" as applled to unlts in a I\;mar chain of the copol eresters

refers to | oYihrongitye less t of thawaly(alkylentenide) Dml% anhavi ng
ol ecul ar  WajisgilfySleds@n abblﬂ@oqm5&0@5%ep¥&€ﬂfatﬁfe%ﬁwﬁmbéfy&%ﬁaﬁ&g a | ow

nol ecul ar 12
poly(ethylene oxide)glycol, ethylene-oxide capped polypropylene oxide glycol, mixtures

of poly(ethylene oxide)glycol with other glycols such as ethylene oxide capped
25 poly(propylene oxide)glycols and/or poly(tetramethylene oxide)glycol provided the
resulting copolyetherester has an amount of ethylene oxide groups of at least about 25
weight percent. Copolyetheresters prepared from poly(ethylene oxide)glycols having a
molecular weight of from about 600 to 1500 are preferred because they provide a
combination of superior moistare vapor permeability and limited water swell and, when
30 formed into a film, they exhibit useful properties over a wide temperature range.
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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WO 01/ 23125 PCT/ US00/ 26509 weight diol or a m xture of diols (MN bel ow
about 250) with a dicarboxylic acid to form ester units represented by
Fornmul a (IW9O0H?335. | ncl uded anong the | ow nol ecul ar weiREHWUSENAS89 whi ch
react to formshort-chain ester units suitable for use for preparing
copol yetheresters are acyclic, alicyclic and 5 aromatic di hydroxy

conpounds. prgvgi?%c{iﬁcbrﬁm QWS @ lﬂ;ho%vt 'oyf‘z’e%%’gv%&%ﬁéﬁ%%x%cfﬁ to Tl _as

et hyl ene, ene, isobutylene, tetrame a penta yl'ene, 2, 2-
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di hydr oxycycl ohex i, ie iols WhEA rEd PR ogui_none,
1, 5-di hydr oxynaphltﬂﬁg?%in@&g@c}%@@gec| aHg%ﬂgélg]fser r ecfg%lpg)l tgmg%,lg&g‘?‘lmﬁhat I C
di ol s cont ai estenynits Witale fwnsafoopreparmgropelyetharestdrs gre afyclic alipycliamadli ol .

| ncl uded e, [ r ' -
ey et B RSO S SsEA Bio fobih Brs caontoms
bi s( p- hydr oxsnch eswthylpneopmpyene, sqhuitylehs bitragsthylené, djdpantpncbthylena2,2es of di ol s

ol ace of ot nyERaRsEy R befl i SpfioenBrbiist Rt ARRR Breofontins uccy

her ei n shoul giclvhexane dinietieiol, resoroinbl) Hpdrequitione 1 )5-diblyérokymaphtbalede et Nng 15

deri vati ves; ravi ded,. h er, ,that t.he l.ecul,ar i ght requirenept
pertains to Fsﬁ:gclal:l refegﬁcg&ﬁiétareé %‘pp'%éc %‘QF F‘%‘H‘%é% ﬂ‘%&%&&?yﬁ“ﬁ% e%EF'&QYWN ch
g_r eI react md léw&htahdnﬁolf dtroh}ﬁad'lagolhglhgbisﬁﬁﬁnﬁlsglhquhmﬁsb@mhmﬁis@r})! e(r:]ul ar wei ght
IOStOpI‘O ce Ccap. t herester e all,phat] c C 0] | atic or
aromatic di C@&swﬁﬁynﬁcﬁa@y °§W§W%%éﬁ? %d%-bmr?x%ﬁ%q Fihg a

nol ecugla[1 V\Bl:icgh(_tal@xli eﬁd&-fbﬁ_ﬁ% a&amﬁ\_eéa@lulﬂio&%e ?Mew(er.g.;'e{diﬁ@ebmgybf c acids”
as use er el I NC es acl egul yal ept 0 | car X | G, acCl avi ng two
Fonet ana | et R toee A el i plite GF SR Sta AR BF [l ToRCmaREI x| &
ac: ds in r$ﬁﬁéigmmid1¢'tdglwt i shlzmlg u&ioaitzmémtofigaiﬁe{wch equmlf .e)ieésg&rfﬁﬁil. 'ﬁt_
polyners. Se equl val, I NC e.es rs, an ster.-trormn er|jv Ves,
Such as ak O vHEPTaYideds ey that the Folechiar WeightIpaemeniPertains fothe Sak

pertains to iddeot iR@elvatives. NOt to its equival ent ester or ester-formng
derivative. Thus,_an_ester of di carbqgxylic acid having a | ecul ar

wei ght greater tHXRARDHY 8?‘“&%‘”&‘8]?ﬂ’eéﬁfﬁkgi‘ﬁ%ﬁ}?“gfegamgi@ééﬁ?‘%%%aﬁ%ﬁw _
havi ng a nol geléhair Wt Giolkb Ridace the adpobRiherktersiaficdlipiit, @rcm:gchbhe acid

has a nol ecul ar wei ght bel ow about 300. The dicarbhoxylic acids can contain
any subst i t Hempugdicribexylic agdsatiadow I Weighteip- 3Ving agralecular weight of

i nterfereom feks thitfabdt: 00D Thy @i ediesbeiylid atids™RE uf@heRin Reludlddcidse of the
polymer in the_ conpositions of this.  invention, The term "al.iphatic

di car boxy! i cedavaleats of dicarhepiic geidphaying fivg functignal sarhex vl sroupshich perform

substantially like dicarboxylic acids in reaction with glycols and diols in forming
copolyetherester polymers. These equivalents include esters and ester-forming derivatives,
such as acid halides and anhydrides. The molecnlar weight requirement pertains to the
25 acid and not to its equivalent ester or ester-forming derivative. Thus, an ester ofa
dicarboxylic acid having a 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
invention. .
The term "aliphatic dicarboxylic acids", as used herein, means carboxylic acids
having two carboxyl groups each attached to a saturated carbon atom. If the carbon atom
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having two carboxyl groups each attached to a saturated carbon atom |If the
carbon atom 13 WD 01/23125 PCT/ US00/ 26509 to which the carboxyl group is
attached WOMAMAFated and is in aring, the acid is cy®CTAISPIENSi C.

Al i phatic or cycloaliphatic acids having conjugated unsaturation often
‘cannot be used because of hormpol yrreri zation However, sone unsaturated

aci ds, such ac can mat i c. d| arhoxylic acids, as
the termis uggﬁg%é cér%(’xymupd]is@g?%géj? aC| 815 A& nﬁgtgfmgc%r boxyl groups
attached to cgcloﬂtphm a&ltplmnmmecycballqﬂnycimds h'nvmgmbmjugatcmsamtanomom It is
not necessa t h functional, car.bax s be attach e sane
aromatic ri r?émﬁ’ﬁg W’Tgfbg caRs & BomoRolymErisa ﬂ%} ﬁgw YoSeRE m’*’ta%] %ﬁ%‘s oi ned
by ali phati Qsﬁfalelﬁdmhﬂb‘eﬁhe&'al ent radicals or divalent radicals such as

o 5 o ARSI ) PR i YL O AR Y "

1, 4-cycloh e»xaﬁag tiv6 carbeiyY biofipsidtiabhed 36l Pirborbdtdd in a eiru&@en@araﬁhﬁh ring
4- cycl ohexane-| , 2- dlcarboxyllc acid, 2- eth Isubeilc aci d,

cycl opent an SHPERen &his potaecgssary that bath fngtionabeasbaxa] gropns he atfachsd fndhe pamee aci d,
4,4, - bi cyc&&ﬁw&xﬂni%s WhYenYdre thail 6hélringlis prfl they’call b8 §dihéd by ABBRatic or

dlcarboxyllc aci d 15 net hyl enehi s(cycl ohexyl ) carboxylic acid,

3,4-furan dl"c‘i‘&‘f‘%’t‘}@‘f"a"@‘ﬁé}c@s°Pfi’é’P]€¥trrE4i°3A%§“6§a~’aT@‘°"chQZUhexane di car boxyl i ¢
aci ds andoadi pi ¢ Raplelkrrai9RRARRL Rid Y10 bastial ARl Cidlicit nel Ude

phthalic, terephthalic and_ isophthalic acids, bibenzoic acid, substituted
di car boxy cdsidolAt¥claheane ¢igarbexylie add, lrreyciqbexanedicatboxylic acid, adipic acid,

bi s(p- car boxgyghedaeid, AElyBRBAGand 1 inﬂca}bo‘iyr@&m hakgaebaicaidoxyl i c acid, 20
2, 6- napht hal'ene di carboxylic acid 7-napht hal €éne_di car boxyl i ¢ _aci d,

4,4," -sul for?yplommeﬁz@bexyaé |aadain@hm°@15zmhthﬂenadxsarbp)n@cgalss"c,ﬂ,fut i on
deri vati ves HidYRioRBly afi RSB eptiRfled dlarbiBiil Aid uop. Hydroxy!

aci ds such as ? eta roxyalgitahoxy ben20| c acld can a used

provi di nd Sarm mbls(p h@qybmsbioxﬂmmddlﬂsﬁnan disabordisrscid. Rrefereadiagids are

di car boxyl i f or preparing the copol yetherester
25 pol ymrs%use?gﬁn%gﬁa%ﬂgﬁlﬁdé%ﬁ or{ﬁéi‘mi the aromatic acids, those with
"8-16 carbon at ori@ms@qﬂvemnwddlcwpxylw@bm inglude phthalichterapbthalid ahdal one or
with a mxty heresters
contain about&ﬁ{a’gg%&abﬁmoghge éﬁﬂ%{ihﬂ%‘bb&@&# %S}P]tﬁls%@%lrﬂr/gépondl ng
-to Formul a (duclei ambaebls@)mhoamenyi}meﬂmpngoxsehg-naﬁahaiersshmbouthamdso_

cor r espongy ngle |0 iRl ufkafbbky R, 7 WRALE EIRRYES M G0Nt 21 N | ess

t han abou

dibenzoic acid and Ci-C;2 alkyl and ring substitution derivatives thereof, such as halo,
alkoxy, and aryl derivatives. Hydroxyl acids such as p-(beta-hydroxyethoxy)benzoic acid
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 cormresponding to Formula (I) 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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25 wei ght percent short-chain ester units, then the crystallization rate
becones very slow and the copol yetherester is tacky and difficult to

handl e. Wygis8s£ than about 80 wei ght percent short-chet/useaéses units are
present, then the copol yetheresters generally beconme 14 WO 01/23125

PCTI USO0/ 26509 two stiff. The copol yetheresters preferably contain about
30-60, preferably about 40-60, weight percent short-chain ester units the
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e strengt 1d nodul us, and moi st ure vapor
transm ssi ogensral,as theersentsbert-chaim esterpinits iy theeqpolystheregigrare stsated Ao, of t he
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1, 4-butyl en es not eXcee a second dicarboxylic acid is
used t o makeepidertétchycD rofgrminlad(IBy shoye ard ké&phtylent radicalsiand the suhefthei d of

hoi dif I I I : | | ' di ol
o hexanrt HPRERUAET S0 FoRR R HE it ol 13t iHae Skl i B ffhps b 1071 2L
or nmore copojRinfiaicesdiais dokbsndterened 30%n Inescosmiticaibaxylicadispetdite make er
the val usd Heeeroitebermpdrnberts i Bod Rifl Rk MW Bhediloh SO, | 0 C

the valu oners. ~ the blend of
two or noreweight dioNiohieds hebatehediol of hatanwthyleneglytolamthodiolstof chaiee. val ues

descri bed herein for .the.copolyet herester i I sis. For
exanple, in a m °fI‘i‘E‘t‘“’§8 9W§°%§W§y°§1%§tﬁ¥§a%&§gm5&gb§p& ye'IIiI%Ier est er
el ast omer s, cepityetifepRtey Eladisneas ised in the blend maédmob 6n amindiyhdualiesis eerne withint - chai n
ester units and the qth C0 her est.er cap. cont gi ' er cent
short - chai nhsalies %ﬁa?gggﬂng%ﬁl%ﬁggﬁg%%ggoggp ﬁ%%@g%ﬁg rIII:rgﬂ short
chai n 20185 egolyutickditer ditorhél Must cohformae thelvylethissaited hereindor the r egul at ed by
various neans. _The thickness . of a |ayer copal yet het .an effect
on the M/TREPRPLY _SI‘FFe°“tah"I"?I$II§‘F‘I s Pt ﬁ’éa%Iﬂ% ne?'%f’ﬁ%gw%ﬂ% i ncrease
in the percegial @hosiosfitws bépolyetiittester tiastomers, vnk bapolyetiprdstee tanoneing0 resul ts
in a decrease.in the WTR, but also results in an.increase |

tensile stragbhpgrent FIE’“T“Q?’@P“BUE’"FB‘“?@@ °h%?mﬁ§mﬁ3§w%?%ﬁﬂg§g’e€gﬁt
crystal |i nepebg sNGtBiirSestep tibils foPd wtipfited aysidge@if IS weigheperehtshbnokain

preferabIgé are from 1000 to 14,000 psi, usually 2000 to 10,000 psi, as
det er ni n@H 1eTUSH4 Met hod D-412. The nodul us can be controlled by the

rati o of short - chat NNAEOSRRY SopbletherRgtes kav be Rgaed b various means. The

thickness of a layer of copolyetherester 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
copolyetherester results in a decrease in the MVTR, but also results in an increase in the

25 tensile strength of the layer due to the fact the polymer is more crystallinc.

Thé 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 copolyetherester. Copolyetheresters having a relatively low modulus generally confer
better stretch recovery and aesthetics to the laminate structure where the stiffiess and

drape of the structure are important.
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t he copol yetherester el astonmer, and co-nononer choice for preparation of
the 30 copol yet herester. Copol yetheresters having a relatively | ow nodul us
generally confer better stretch recovery and aesthetics to the | am nate
struct ure wéberBidshe stiffness and drape of the structurkeCEUS0R6SMDrt ant. 15
WO 01/ 23125 PCTI USOQ 26509 Preferably, the copol yetherester el astoners are
prepared fromesters or m xtures of esters of terephthalic acid and
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di ol act ualk%“}gglr porated corresponds to the difference between the noles
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n nge

be nmade cofVenre y a conventional eSter 1 nter
preferred pirecresdtion mlxtmeolwmdma:tésmgldvdfmolesulmwemghtdmlsaaremplogecamed e g.,

di t hyl t f.te t hal i [ |

Cna s ol o ARt dach 0} ndSiphiited ] frecha finéubf oP RicebBhut LEAE Bl ety VP
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th I d th nt er chan He unt i
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7 ycﬁéufﬁceﬁ'ﬁ’s’m e o szﬂ TR AR i m’“mfﬁ‘r ar

F ew

el ghe TS o oAt R R pspetiee Safvet Beatibe BB S at a afmale 2, Bhy ot

oo e D é’“%’ ?ﬁﬁmﬁﬁmﬁ?ﬁm‘ T L Oidciibycl il ROy can

i nter changé’Qﬂ?eg‘éﬁé‘{"é%" a’r’HF’gé%gﬂpf’é' &L“ﬁo‘ﬂd}‘ H&ﬂeﬂceg?%?&é}"‘?%hﬁﬁ%g react ed

with | a hogh 60‘TCh , fol e BY arsmmg offeh@lilinoiofnhdd B3tad MtcpcHaRe 18a0HORO0 HEARE i
copoly n?r Icgnénu%d Rn elsn?ertll(l:a%ol evolution is complete. Depending on temperature, catalyst and

glycol excess, this polymerization is complete within a few minutes to a few hours. This
product results in the 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 copolymer in the presence of
catalyst until randomization occurs. The short-chain ester homopolymer or copolymer can
be prepared by ester interchange from either the dimethyl esters and low molecular weight

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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catal yst until random zation occurs. The short-chain ester honopol yner or
copol yner can be prepared by ester interchange fromeither the dinethyl
esters and | ow nol ecul ar weight 30 dials as above, or fromthe free acids
with the diwdpaspkates. Alternatively, the short-chain egg&pesw ynmer can
be prepared by direct esterification fromappropriate acids, anhydrides or-
acid chlorides, for exanple, with dials or by other processes such as

reaction of JLhewiARc ] ers or
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inert solvepts can.be, u cilitat noval of, vol atil.e nent s
rom t o eSS S e difet, St Ry s S PE R b o
during prepehd/lithium Sidepahesiin Blkonil@és afaepiesadtativy ofdthed Qhtalysts @hichicambe on.

However , certe%i n | ow nol ecul ar weight diols, for exanple, butanediol, are.
conveni ent | ¥*enoved during pol ymeri zation by 25 azeotropic distillation.

Gt her speggi al poEstefaﬁmmge Dolyﬁﬁﬁiﬂhﬁh!ﬂﬁe Eéteraily iDinehe roélt ithcit hdtded
pol ymeri zati n of binseR elnol h bi safa%l hal i des and bi. sac | hal i (iim ggped

li-near di ol SO ents can be used to facilitate removal of volatile co: ponents

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, interfacial
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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be useful for preparation of specific polyners. Both batch and continuous
nmet hods can be used for any stage of copol yet herester pol yner preparation.
Pol ycondensati on of prepolynmer can al so be acconplished in the solid phase
by heati ndvoo¥812§ di vi ded solid 30 prepolyner in a vacuRGH/GI00R650n st ream
of inert gas to renove |iberated | ow nolecular weight diol. This nethod
has the advantage of reduci ng degradati on because it nust be used at
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hydr oxyphe iyd)peopicheinhdoilzenene. Wixturesas hivideted pHatobowithenshlsdliss h
cg-staﬁﬁbi @Jh’s’asag?ﬁhiﬁ{& §o%r%i’er Ihhi ﬁﬁil pr ogi n tflpgr sphites .aiie

parti cul ar%yh;se ul”. %@r&verren‘%pl PP @ﬁ%‘iﬁ”’i“{s ementip bghty§i ¢ i on
of snal | aswbilitysocobrs by themdtlition of 4nitad] dnnmtspd pidiments op thedndorspritionsdfallicht zer ,
such as be%f?iﬁnjga%:%?sﬁgn% avi Iel& |.i Il]lt §§Jsgr ber T%g.;ggjitionn of %ti nder ed
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useful in é}x&l%—?ﬁrax SHeDEAqnat, ushally °é‘§1¥‘§% gﬂ@‘ésé{'o%%tﬁgﬁf’ﬁ@ﬁt i on.
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in amounts,of . fram about 1-10 percent by wei ght based on the total weight
of the co gﬁﬁ%ﬁf‘gﬂ er(s) and fillers only. Fillers such as clay, talc,

al u][n' na, dcar bgnxhh!imlcoﬂgdﬁ&ﬁhtﬁilérk leéix Kbgﬁd&_lﬁolﬂmt polty&ﬁ%x’eﬁér& gguaidl??ﬂgt ]
preferred, an e and |i col.ore nts can be added to the

pol ymers. Iaﬁ“’%%#éﬁnf glf%i'éggﬂﬁﬂtih)’é’?‘@gb%gg AR theptetalyeight of ther easi ng t he
nodul us at cufilyetesesth(e) @dtfilleRonlyRFIdreliueH aé E18y, Mk, afiddha, €OMBbA Black yer t hat

can be ipcorh.gora ed %ﬂto the l.am nate_ structure_of the invention, there is
no speci?Pi EF? FARbEF%H the latien heipg prefezed, and whits aud light gelgred pigments can be
added to the polymers. In general, these additives have the effect of increasing the

modulus at various elongations.
Regarding the optional control layer that can be incorporated into the laminate
structure of the invention, there is no specific limitation on the polymer which may be used

25 in said 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 MV TR 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 pum, preferably
from 10 to 15 um.
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25 in said |layer provided that the control |ayer has the effect of reducing
the WTR of the lam nate structure and that the control |ayer is conpatible
with both the substrate and the tie layer. Typically, the control layer is
such that twaeok®B®R of the | am nate structure contai ni ng PClrarseamssodol | ayer

is 5 to 10, and preferably 20, tines |ess than the WTR of the [|amnate .
structure without the control |ayer. Therefore the polyner should have a 30
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ol ymer, subjectd.ng.ihe coated ubstrate to pressure,to effect adhesion,
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rocedur 10 Copveni entl farmaiiopn of .the Jamnate structure, of the
anent i oﬁ? optio B?Yeﬁ’en#%%?rmfgﬁﬁ"{th% Kofeiniag W"{"ﬁw&% ‘Pgmé‘f’?'é’é’gg'lfugy

cpex]t rusi on istudinythe esne Dla}'ﬂ’ﬁl:r 'hsleﬂ'y‘ﬂédsbpfmbmﬁ. slimofsuhes‘pécaive %ay@istghfbrthby

si mul t aneous coextrusi.on.of. the respectiv ayers. throu i ndependent

or 1 Con® of SuSsae it BB uinedhs eSS bEie FaPechine (e e SREPTAORR) 1 o,

| ayers, or, ofifiedsefablulti-orifige die,Agd thefthRdtimiting Ge>etill wisolten layers\di] srferibly en
streans of the, respective polymers.arefast 15 united V\A'Ihinla chanpel
eading to 1V SRS AERTELPFKISAR BB AROLER SEARS S I FPREHDREPIREB A IS di e
oribfitcet usdagmm 'tii_nheli?mafleﬂiﬂ_ gft_aﬁhieﬂﬁaﬂ'it hfow\/anu_ 'thaeaﬁer%ﬁuﬁgmogémgm#mmet he
substr at e. nyentional J.am nating..techni ques.nay.al so used, for
exanpl e by Idﬁ“rﬂqéf &pn %FB?WW%@%W%?"E&‘%@’SPS%% iSHPsYgtet ayer and
a prefornmed tie Ceaywhtion lamigitiaf echfigues anpalsy bt ieachHt elanrplyBydaminggod ayer, a
pr ef or ned ti? | ayer and reforned.control layer, 2 ,either before or

si mul t aneouSF ¥ PREQTReY SoRohistierrster-FRuayRe (venand A rzf?ra?&la ayer, gra ppgtopmed | ng.
Typi cal |y, susdlydiifsésteicbthining Gdyet, @ peeForned hid 1dyBivakd ePréfiadeditbnital Mysgt i on of

the respective .layers,on hot roll ca) enderin eghu'p nt, wherein the
[+

t enper at 4P ¢ sithsz betore ¢, ’[aﬁg)uplg)ygﬁhslammatxon erect wi substrate, or by casting.
Typically, such lamination techniques would involve thermal lamination of the respective

Q
OFfd

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 pressure, the layers become bonded.

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

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

30 out below. This process is of particular use for preparing laminates having a high
resistance 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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to the substrate is sufficient to effect nelting or softening of one or
nore |ayers, and wwth the application of sufficient pressure, the |ayers
beconme bonded. 25 Preferably, the process is an extrusion coating process
wherei n t hwaoieslksyer is coextruded with said copol yet hecaaises2eés@nt ai ni ng
'ayer, or, if the control layer is included, wherein the control |ayer,
the tie layer, and the copol yetherester-containing |ayer are coextruded
toget her. Aprpeass isccspeaially ofusefwdren dtds Mm@&q’rédlrce plafifite Bgmpriking DstbsiRkes Of
the inventi 0 o] oW Th ocess is of particular use for
prepari ng I%%nﬁﬁ? Havi né’g%ly%ﬁerﬁsm'cé’? 8%t o del anination, i.e. good
adhesi on bet weem ﬁirﬁesadvsﬂtamcé‘ tlmpieﬂ'eﬁed priocesk fythat foﬂdhon@@pﬁh&%&h@ n

between the_tie |ayver and.t.he et her est er - con | ayer. This 19 WO
01/ 23125 P(ﬂc’;1 ‘%g s"""'u'(':'é"sfgl? §X’ Fa?’FV“B? WH ¥i4eq s desired to
produce & Imumaﬁ:ecmnglaysn ngmtamubﬁidnaﬁrethahmsllﬂﬁnhbeﬁmﬂe% subdtihtially

copol yet herest‘fr cont gi’en n hn% A fu th%r advant age of the preferred
process is Ty impeamea ng?‘ﬁ’(? qrises $nes thesubstrate, generally sonsistyofasaprsner i

m ni m zed. PorousSndtE RO ThAE coRingBY SibseqReM}Rt sz AR mBIEY, lsdifmé’r entefiQRE | NUOUS
coating layer, for instapce to ensure that the |aninate ucture 1s

subst ant i al #%Es I ierstFes AHBF sbstsate andoas a Fsylh dhepqlyer coatinganaythecem st rat e

gener al | y cdigtapted by Qidul’ahﬁﬂs%r%r&fs proj&tiBhSord ME SirsRk of 1Y Shiifatt OPinhbY 5}
subseque a{)resy n he nol ten pol yner enters the pores or int I ces of
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Ptnholing is 10 a particular problemin the productl I n pol yner

resin coat i PRYFOETZ5N nfp ‘H‘?/%‘}bdﬁat?n Pines gaed afhesiondheeneratly dependant ipongehigh al | y
dt is! i) 0

Cubstrate. %gﬁﬁ%%bg iFis PSS R Sl Bl S iR QO cdaftah Andch ikl

penet r at i ordhered tosthe substaae. Risholing mey Also he pirohistmewith b’@fethwsmpglmers.c oating

whi ch i sisstrypnahy, wikdhed Bsbolify ik Bﬁo@%%ﬁieﬁrel B‘le%{eh BW Ylﬁe or Sele a

problemwi th | ower vi scosity "pol ymers. scosrty S
bel ow a ceriegdily floxiato the qumppmsyﬁﬁm Svhmtendné, whersitie bglyfnknovating 0 t he

I'ntersti cesisafdn X 9&%&6&{% WeinsdRslk S hwdﬁel’p“}\g@o% the polyner coating is

a thin layer coating, w | NnCrease of pinholing. One way of
m ni ni zing the Q@M@ﬁmﬂm%d@hﬂumfamaplhﬂ:sinnlandgmhehﬁg)stormmse t he

| ayer has. ¢ o eapagpY EpolyERl Ruin Rt 1 i bode el R BB MR e e het e e or
t he pol y3fereffestafinpaintainios thecerspdyaturesat the mtbnfa;:h oﬁﬂmlpdlyaiet coutiag and thager bond to
be formed. & paRttdivhicVoufd Jllla{wcal%%née? Bbe to be formed. In addition, a thicker resin

layer 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

layer is economically disadvantageous and is not always appropriate for the end-use of the

25 product. As noted above, it is sometimes desirable 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 woul d be | ess susceptible to disruption by irregularities in the
substrate and therefore be |ess susceptible to pinholing. However,
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product. As noted above, it is sonetinmes desirable that the | am nate
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01/23125 PqJeb/#i0pbREReredESohlafifith 1@&9,%&%54&%%19&&&9&?&. on the surface of

t he copol yetherester-contai ning | ayer ~renote fromthe tie |ayer, a
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process wh ' js Lo ' j‘uﬁﬁﬂ
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rel ease | ayer. ﬂ@ﬁ&ﬁa‘ﬁe%feﬁéi é%;ep&ggt??;eq;ee;a{;&mp%ﬁg%@wf a lam nate

according to the 1hvention tionally ‘conpri'ses nore of the further
steps of (icppolpstharestey-containing|laves and preferablyli§ coiextnulabls ther¢with. Anlimpertasht t o
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manuf act ur & e{"}gle am n%%ﬁgéﬁdé{gggél abl'e rééébg’glgé&}lg%\é?&aéeﬁggl |y
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copol yner W Z’IF"EI?P yl ene and/or propylene as the main
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The thickness of the peelable release layer will depend on the thickness of the

copolyetherester-containing layer. It is important that the peelable release 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 peelabfe 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 Tcy is the thickness of the

21



20 conprises |l ow density pol yethylene (LDPE). An exanple of a suitable LDPE
is STAMYLAN(r) 8108 from DSM The thickness of the peel able rel ease |ayer
wi || depend on the thickness of the copolyetherester-containing |ayer. It
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ext ende ion of melt vi des It e pol'yner to flow
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adhesi on. 1 SOHB4ERRGTsrenld tRAekeh b YRlol)e i B b Slde i Pl b O3

melting of the intertace bét ] resin and Substra t her eby
i ncr easi ng adhegreater contrad pyerithe mhnaquabtv, pirtnctﬂerbtimtm@ﬁleanmnquwm tion of

the 15 el ease baxGbslUbHAREE Yl b HRLER cnalle de i tlidn SR 1 O O

the cooling ti nmer c¢oatl n In turn, wll
permt 20eater oosistent/laminate. t he adhesi on strength between the polyrrer

resin and ﬁﬂb Sth ﬁ’xt:& actlab aWtécti@é E?erqg %&e 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-contalmng
layer to equipment during subsequent processing.

25 (c) Anadditional 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  Ttmay 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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greater control over the coating quality, particularly in terns of the
evenness of the thernoplastic polynmer resin |ayer thickness, to enable the
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ent r apment REFLeRefwaedimgnt gf the inyehtign, where thefilm dpyez i comprissdawimagheofanabl e t he

product 19N QbolgethBresterGad HieShbstate if @B dven Sorhprise® privghrily OF pSiPolemPaberd)t ended
that the invention be limted the theories set_out under (a and (d)

b
above. In tlhEPﬁ%’f@r‘?@@‘%ﬂ‘ﬂ@&?ﬁ%ﬂ@%ﬁ'@ﬁ&”ﬁﬂ%m?b@%m%ﬁ 8fdtength i s
obt ai ned  hgise.e N/Anh Mdrk brofdrabIf thBhdinE SrSisars Al BmiRYeHata s d1B&e 11 M

| ayer is very thin. In a greferred enbodi ment of the invention, where the

filmlayer Nanaphpmoreqaefersblyahleast? Nim. According o pyevcnapae prsfergdd t he

substrate ie?nb%dﬂl?éﬁY‘@F’tﬁE‘in@&iﬂéﬁ,iﬁﬁ‘é;eﬁ{eiﬁiﬁrléfeb’is%mﬁ@éeﬁ%ﬁlfa}iﬂéfiaberS’ it is

preferred that the |am nate material of the invention exhibit a bonding

st r engt HtSofcopelyethergsier vyjthna thickmesspf lesshars Wy pnd the substssn i angnyoyeangt h of t he
| am nat e L ' : m%im%?j, by Gfhe 2 VM
Accor di ng%%gh%g\ééﬁn%gﬁ%?yg#eﬁrnre ’eﬂ%gol t o tgﬁe | nt\l/lg%iﬁon, fhere the -
filmlayer substabaipeflsasti3 PVinandiniore prefesablwatdensiol Wam,lned evengprorgpreferably #ti ckness
of less th ' nonwoven conprised primrily of
Pop SO el o Tl tovi, ' and th r o

pol yol efin ers,’ reng tween the filmand the

According to a further aspect of the invention, there is provided a laminate structure
20 comprising:
(6] a first substrate layer comprising a woven or non-woven material,
(i)  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,
25 (i) 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,
(iv)  an adhesive or primer, and

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

30 For the avoidance of doubt, the order of the layers relative to each other is as
follows. The tie layer is adjacent the first substrate; the copolyetherester-containing layer is
adjacent the tie layer on the surface of the tie layer which is remote from the first substrate;

the adhesive or primer is adjacent the copolyetherester-containing layer on the surface of
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Substrate is at least 3 Nm and nore preferably at least 5 NNm and even
nore preferably at |east 8 Nhn, and nost preferably at least 10 Nm
According to a further aspect of the invention, there is provided a

| ami nate WQWEBIASe 20 conprising: (i) a first substrat ePCHYR0268Hpri sing a
‘woven or non-woven material, (ii) a tie |ayer conprising one or nore :
copol ynmers conprising fromabout 30 to about 90 wei ght percent ethyl ene
co- mononer thesopelyetherestercnentaining layey whichdb trmotey omles tighlnysypandding secomdy |

acet ate cox i [ ESLN neg or nore

copol yet he?%gs%?g'rg??)e}?n %‘r:\eng%l?&?\lt&éskf %ék’a%gé%ﬁiﬂ . ‘%Pg‘ﬁ?a‘g’(gﬁ%ﬁ?pfﬁ?w on
the total avhinlis regfotgfpom thercopelyetheredteryomntaininglpyen adhesi ve or priner, and

(v) a second su of i.ng.,a woven, or non-woven material. 30
For the avoi danlggé %@Ltga5%%¥$£’ttﬁ%&%{ag%rm%Fhetcﬁ%&y FAFLETCAPAIRBIAYCE ALRS 1y ot her
is as fBl hewmbefbteadeséribeflayer is adjacent the first substrate; the
of tho tie | ayerbeRBehve e Himed e dy R aRRY ks iPavE o be f2 Bk ve o
priner is agphuestané-based afletiyetd siitbleabhdive (S IOFUL ®FVK4SON HedRelf th ace of
23 WO 01/ 23125, PCT/ U50Q/ ég)z‘g‘?%h% copol yet herest er-contai ni ng layer which
i s renote PISTYEREPTPY 1§  to-fhe ibers okthe ssand subpiEate. layer and shauld mot formmacent
t he adhesi w@ominupiid lagr tifeih.Ne surface of the adhesive or primer which is
remote fromthe_copol yet herester-containing |ayer. The substrate |ayers,
the tielPayer aHdhgseeondsybatpielnyer centeips ehont 40 Weiglf nerpputyor maze ofpoly@ster,
her ei nbef On adnével o Beimer Tager MBS buifteol in ky Eaes bl Bock AR ST ON
adhesi ve.

adhesive known in the art, suc s. a pol yuret hane- base

t h
sui t abl e adwhsEpigBtend to forpadurable b?’msb the copolyathoresterirentainifipdayenavoidingr i mer
i s appliedmeqleemrfam&eivsppsﬁmeygﬁ&%@wﬁmwﬁé mhﬁyg{elo%giémw& not form

a continuous |ayer therein, 10 the second substra r contal ns about
40 wei ght et sgiarities inghepolypstersioppendats in thesecond sabstrats layer and indhe | ayer can
be om t t6d chiblyemitresfeh26itainink 1425 1RERM dutdbichdaiat Such substrates tend to
forma durabl e bond with theé copol yetherester-containing |ayer, avoiding
the need for adieatheravasds, heilaminate ivature may compisieng t o be bound by theory,
it is beligyed j;bfbatats it eS| I onents in the second
substrate ?gyeragnd itﬁlﬁﬂe‘%ﬁdgﬁ%%gw&g%rﬂ%rnggt%@%eglilg]m)ng | ayer lead to a
dur abl e bofi@  atielayer 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

20 percent vinyl acetate co-monomer units,
(iii)  alayer comprising one or more copolyetherester(s) in an amount of at least S0
weight percent based on the total amount of polymer in the layer, and
(iv)  asecond substrate layer comprising at least 40 weight percent 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 peelable layer.

Preferably, however, the process of manufacture is completed on-line in a one-step process
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In other words, the lam nate structure nmay conprise: (i) a substrate |ayer
conprising a woven or non-woven material, (ii) a tie |layer conprising one
or nore copol yners conprising fromabout 30 to about 90 wei ght percent

et hyl ene cwompesia®r units and from about 10 to about 70 WeET/Y$M/26309 per cent
vinyl acetate co-nononer units, (iii) a layer conprising one or nore

copol yetherester(s) in an anount of at |east 50 weight percent based on

the total éumtplﬂﬁingfdiﬁhngf‘tﬂédfé __th%}éh-lhi&méaslmanl(éf&):ggscﬁs oskthﬁioh&]ge Iaﬁer
conpri sing at .l east . | 1 er.cent 0 ester. n vant age of _suc a
structure jngrginpe %d%sf“i’lb\p,\?%iagﬁi @‘b‘&?‘&ﬁ%&ﬁé?‘iﬂ’?‘g ﬁ'}ss?‘swgs@dl eSGOF PRr (iff ¢

saves the Gegliredy therewitk tmdek tiRAPHICal6n ofifiéstiie whd/br It to@Fredt alidsional | y of f set

the higher costs of pol yester oyer polyolefin substrates. This | am nate
structure which T@B%ﬂ{‘)@% Woem_fm PR pRtElgue Msitpations
accor dange whekdthe RiniRié is eklired BAMNE SdiBFonaPriiedh8Siesl sRET:IA DO ¥Ritidn, Be DY
conventional 3Q |l am nation or extrusion processes, or a conbination

t her eof . TH€copd Spbsirate daygr prorides thp copelyetherester-eontaining layensvith preteetipne | ayer may

al so be usefyin@Rehaichiag aSdkshisigli e | ayer adhered to the three-|ayer
structure as herei nbeFore described after renoval of the peel able |ayer.

Preferably, howdveing noyetoshedrawings mpndrefring o fiigore 3, thotiplazerdd@)othe | ine in a
one-ste r : ! e ' t he
b or S atoRthning iy BT i GO M ARSI URE (5 i obtbilled

t hree-1| ayer ucture as here rusion as

her ei nbdPorfronyths extrusisri(19hente thersubstrated1): Fbe ensted substrateds prassed betyesn nipd

adhesi ve or, | : r ' W ' | of
Pressur o andl oY BLqel il (9 Théloale IBE U podRUSIT chitfe SRRRICSAN B 0 L 1o
substrat e |shgwm)dor recyslinger disposl apd the &nishedslaminatei (@)rolledontp e fsthetwolleranmi nat e
IS require mgtgh&%ga addi tional nechanical strength. In addition, the
second substrate ["ayer provides the copol yetherester-containing |layer with
protection agaReErmngie Figs 2 dhe laminierstyucivng indndgs iasnbstrater(P), A die lywr 6 t he

d . - '. I - .

copol yerfe il p it Soddig vl 7). B} (ol Bkt £ fetrs o princing o ()

are coext r (ireetionod tripsanissianeof anaisture ¥apof. hpregmreduged dragsissiorefangistyre The

coat ed SUb%ﬁﬁ‘?x%ﬂeﬁirg&ﬁﬁ%? k en niproll (11) and chill roll (12). The -
isp 0

rel ease | aye eel e nto a separate roller (not shown) for
recycling or di Refesing taKigurdd; thd laninatedtriciwie meclules 4 first gibsteale laperdShatiar t her

o117 (%5 05 VpolJEh B b 1 1 2an el TP 6 ki el 1 " e

a substrat
20 substrate layer (9).

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 a roof or wall liner. Referring to Figure 4, the sectional view is part of a
roof or a wall construction comprising an outer tiling or siding layer (40), a ventilated

25 gap (41), a liner (31) 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 tie layer (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 a second laminate structure of the invention which includes a control layer
and which is used as a vapor contro] 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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15 and a copol yetherester-containing layer (7). Arrow (20) in Figure.2
refers to the principal direction of transm ssion of npisture vapor. There
is reduced transm ssion of noisture vapor in the direction of arrow (21).
Ref erring vigoddsgsr e 3, the laminate structure includes aPEVPSN260%strate
layer (5), atie |layer (6), a copolyetherester-containing |ayer (7), an
adhesive or primer (8) and a second 20 substrate layer (9). Turning now to
Fi gures 4-5 t heLmen(3¢) shduninursiroctaread detinvantivwthet inclidny arswbstratef(), adice

vont | o 1 (8 e Bl B st S Ste YR . bl A BeBlele Uiy

the secti ongjer ¢ eldbbﬁhm(s'l)bémgm dmm‘ctmthmsulatxdm lawr:ﬁz)uMapmootmlpinyem ng an

out er t|||n d|n er (31)
and an |ns&g§t1?‘3 F3§ 3§)’£‘f‘ﬂ@°}ﬁ‘¥ % Sle agye )%%P}'an&%ﬁ act with
the Iines (Bhthinirg IR ( C’vél.ih méc@oly&mefbateﬁcattﬂumgwyerm siiéief vapurconiron and

I ncludes a_ substrate atie |

copol yet herlaysr 63 )Eﬁﬂﬁgﬁ‘i‘? ﬁ(j”l”%’é‘?‘ﬂ?%“ la ?(451 g:\ﬂg"l?’ﬁheéﬁsﬁerﬁ&tfmbu@tlmﬁeen l'i ner

(31) and oyypes vahdr dBfitr@Nayet @3)19 el GOHBE secdil) lamirap strecthres hepdmotndeessarlybarri nat e
structure of " the i nvention *ﬂi‘é i s used _as, .a.roof or .30 wall |liner and a
4

second | arisyhstentighly higyid frapesmesble. Thereasen & thif isthat coRAlYRASESETEOWAPEE | ayer
and whi ch ig %B%f%o? c&ﬁm!ay&qlssy S¥neraBy Hill ndiRbRE iritd) Goritadt With ligeidbin thée

sect i onal VI ew I's par preferred roof or vval | construction which
i ncl udesl(hrﬁﬂdﬂlseﬂrcopﬁy’@h“(défe‘)ﬂ’BiW"%WSPﬁllzlﬁ'éfe a ventilated gap (41), a
liner (31), an i Bid BRcle@YEinolitR dspB@t G f thiy MP&ition @Y dholvs haydiondl3w 25 WO

01/ 23125 PCTI USOJ 26509 Liner (31) is a |amnate_stru tureéé)og t he
i nvention tefmartiofie Fonderwall eonstruqtion dhat mcludgs g qQuiqr tileqr V(”g})

copol yet her&ez;hﬁ'i fdf%QﬁEﬁp %aqn hﬁ%veGZ&ﬂatiBhEﬁténh@Z?ﬂﬁ%o&iﬁﬁ@ﬁﬂ&kﬁ(ﬁ?Qﬂt ai ni ng

| ayer (7) si being in contact with insulation |ayer (42).
Vapor contrmbulmp}léﬂyer(ﬁ.’z)indmp yepatroblayerifadr at e (5), a control layer (13), a

tie |ayeis (6) andng GHAoLKELIAL aﬁica&eéaﬁ@es,ﬁbwomﬂlamgm@fammth the

copol yet erester co ining layer vapor control layer (33)

bei ng i n copérmeabilifyt ike. theddVER i png é;gpghor{thgylgh thsgorerpal the lagingle.is §85 ni ng
layer (7) ﬁ)an %{’Tﬁ% e%g?tlsfﬁfﬂiée&% ¢ b&m@sﬁbﬁrﬁﬁ&ﬁw at REt Rad €

structure, nee not necess tantla 'y I'iquid inper rreable The

reason for idyes adkeradrtagetm,puﬂyﬁﬁ st &ﬂyﬁlébemgcﬁﬁuhﬁiwqﬂj desczibed aboy§ aggk thg apor
control | ayer ?éhﬁ j quids in the
10 end-uses con #%rﬁ’g{ﬁg&%ugmtwhﬁe} e esdtb%xg?lgt?% b |guérhgie|5 Figure 6

I s di r eckedniembeamet her aspect of th| S |nvent|on and shows a sectional view

F;ygﬁr E 58; a ar 00%y Ol i¥athd mgfﬁ'esitfy%&oweﬂ Br AoV el HHGRE pRiterbil @ noh-Wobe)r V@l |
and preferably a spun-bonded material, as described above. The substantially liquid
impermeable moisture vapor permeable membrane comprises a thermoplastic polymer
material that can be extruded as a thin, continuous, nonporous, substantially liquid

25 impermeable, moisture vapor permeable layer. Preferably, the extruded membrane layer is
less than 25 microns thick, and more preferably less than 15 microns thick, and most
preferably less than 10 microns thick. The membrane is preferably comprised of a block
polyether copolymer such as 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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ventilated gap (51), and an inventive insulation system (52) that conprises
a liner (53), an insulation |layer (54) and vapor control |ayer (55). 15
Liner (53) is a lamnate structure that is capable of exhibiting

di fferent iyadoymapsieability, i.e. the WTR in one directiggidipsudey t he

| ayers of the lam nate is greater than the MTR in the opposite direction.
The lam nate structure includes at |east two |ayers adhered together, with

the first YRYBIF. Gde}ﬂ:hfc_oﬁ&Hag} 5A¢RvélandlBRfe! UBRJ sﬁh&\(@cdg.ref} étﬁb‘?mﬂgf)% layer

bei ng a substantjally_Iiqui m&er meabl e noi sture va ernea
menbr ane. ARdescribed indleeschgle ehal. U, Patentd868,063 0 Ahevmem tsecomptisedofef er abl y

8 NoN- WOV Efreferdbiflatléaai S Attyweuit bl BRAE RSy BFAEAE 1% by IRiglE SEpAIDREADOVE:
The substantially liquid mFerm_aabI e noi sture vapor- perhgabf e’ nenbrane
conpri ses %?lqcFPéré,@'pﬂlaﬁq“? of blogkeqpolyetherestens, bldek coppdyethse amjdes, edpalyetieera t hi n,
cont i NUOYIS;iBOENRRE Hgmreﬁléh gﬁ%dﬂnk licghdid 25 inperneabl e, noisture vapor
per neabl e ]Inzlalyer._ P‘rﬁe er ablisf’ t he gax%}?ﬁigg%dlnenbrane | ayer is less than 25
m crons thick, Iner (Adyiefopmed as algminatedsysconventionsd tavhuigues ss tikscxibed shovk, nost
pr ef er abl ygl . ' Qs r.ane is.preferably conprised
of a bl ock™ l%?)??éer?ﬁ%r&@gpgﬁ 57& ner st{}ié?i&ggt a élﬁg@dﬁrﬁ?né’teﬁg? e V%’S‘bol yner
as descr i bpaimgdhlemembrangsitls of liner €53) sagaiog aisylation lager{54)\sotistt the MVTRp®! yer
a poly(et 41 i.nyl Wlﬁ,’).or
conbi nat i %@P%&%ﬁﬁ%ﬁ@g@{@%ﬁ%@ Je ﬂ‘g?&g{r}ﬁxé%b%%tf rs AV & 8880l yani des
avai | abl® thamithe MWER rimthe dizedsion @why fromrthe’substintniayerand twivafdsale iembrand\ew
Jersey, U ba | regi red tn Ik of At ach A of
Paris, Fr a@ce. s‘§ﬁﬁéﬁ°§“%8f§%?‘§%’%3‘ﬁ§‘§ Na{l?gﬁ?%l r°,€3‘6ff§§§), 1’ aﬁfaéfﬂggﬁglsé
avai | abl e anddeprefemblynfiom abait2rieaboubh9.26 WO 01/ 23125 PCT/ US00/ 26509 The
B. F. Goodrich af, vel and i . Sui.t abl e. copol y(etherim de)
esters are de?‘&% iort{e%gagﬁ%gslpgmﬁya%pmﬁgéup%%ﬁgmmcgé?@ééqoqﬁé
menbr ane i the tayepanidskesithivknesp ofthe laytyl, yndithese parmnetets n by adjesteitb tailopthe
preferah] v t % by wei.g of ..pol ymers . selected fromthe group of
bl ock cgpo%‘g’ﬁﬁ‘?s@{%,’X%W“Sgkt”@%?bﬁ‘;%‘g‘{“ﬁ%‘?yeﬁﬁfd@ , °6%?¥cﬂ%ﬂ?§ﬂ% i i de
esters, pangybeidiedtecinen(’d) polided thg MVTR edtiol of lihér(63) i§ wRhinitke ramgered as a
| am nate b tional techniques. as.descrihed above. . In use |liner (53).
is positio%ees ségﬁl#aet ?H%“é“f}’é’g{“geﬁﬁ’ﬁ?ﬁ(&ﬁ’?ﬂth" ?Wﬁﬁfﬁmem"%re vapor
per neabl e @&ybrane side of liner (53) is against insulation |ayer (54) so
that the WTR inn _.the dir ion away. fromthe . rane apd towards the _
substrate (WTF{PS‘blatﬁoglad'F’éégtﬂs a%ﬁéﬁs"ﬁ%@ﬁwgﬁgﬁ%ﬁﬂ@%& E’éﬁ’faﬁ? > BR%S from
t he sub2(k rfilies, dxeruded oaexpandetpolistyrdne, mineial woel, cellulose fiber, or the like,
~ Vapor control layer (55) is a laminate structure that is capable of exhibiting
differential permeability, i.e. the MVTR in one direction through the layers of the laminate
is greater than the MVTR in the opposite direction and may be constructed in the same as

described above for liner (53) except that the moisture 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 control 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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(MVTRSAC). In a preferred enbodi nent, the WTR ratio of liner (53) is at
“least about 1.5 and is preferably fromabout 2 to about 10. The MTR of
each layer is primarily dependent upon the chem cal conposition of the

| ayer andwdwmnsizsckness of the | ayer, and these paranet RE/EN264509 adj ust ed
.to tailor the 15 MVTR of liner (53) as required. Other additional |ayers -
of polynmers or other materials nmay be added to liner (53) provided the WTR
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cellulose fiber, or the like. Vapaqr control Iayer (55) is a lanmnate
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t he contgol Ia ans relatively | ow WTR Exanpl es of suitable
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conpri si ng et h’thmma-ndinpbsep ohiby Irmﬁ’waﬁsnmtmdlmhmmqmivpiaag o Righees SA
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can develop.

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 functions 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 22), thus preventing any condensation from cccurring
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 direction 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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menbrane (MVTRSAc). In a preferred enbodi ment, the MVTR ratio of vapor
control layer 10 (55) is at least about 1.5 and is preferably from about 2
to about 10. Like liner (53), the chem cal conposition and the thickness
of the | ayg¥go@bizgapor control |ayer (55) can be adjust edTiusedmsdoor t he
MWTR of |ayer (55). O her additional |ayers of polyners or other materials,
maybe added to vapor control |ayer (55) provided the MWTR ratio of vapor
control | ayshere(iShigh hamidity ahditehiperatre gethd esterionudd ballding, sudlpgsdn semgint r ol | ayer
(55) may be_the. 15 sanme as vapqgr gontrol..layer (33). The prinma pur poses
of 1 he T oof FHBIFH TR ELEE ARG t EBRi o i Vb ot etpdtenboossss ik °6 Pt
]lc<eep i nsul St:dx?ﬂﬂudti&ﬂﬁiqw(n‘iﬂ}’i@i’ei Hihe %ppsiﬁiﬁfﬁefﬁgﬁ&%ﬂedsﬁi?fadﬁeﬁ?m vﬁﬁtefﬁﬁﬂ% free
rom any drafts or air convectjon I ch co .adversely affect. the heat
Ul at i on BRSVEOLSE be FERTRIERbHOR S Be! UL R HAior (i 8and ( 54)

need to be {HeRforedkirkise i watrol tranbi@issioh 61 WateOraorseshy BRIAGHOHSE abuillidlg up Of
noi sture or condensation in those | g nmol d .and m | dew can devel op. The

ers,

way in whi _cﬁelﬂftﬁé}f-_l(‘%maﬁﬂmg%g}"“’é‘d Fregre 3, fye (G asgucrstbp trmsmissioniobn | ayer
(42) dry igmofiRe€vdpBe thedifition Siodt (20)) atdW:Bbr dofii?ol Tayer I3 kdsdedd from
drafts and air convection b l.iner (31) which has_zero air perneability
and thus f umeistugnandyaper toyed thednterigr of thapuilding farragy 23)ethesghy,Breveanbing puy

llayer (33) ninBistkBisigldpe f! ow of vapor fromthe inside of the building to

t he outside (arrow 22), thus preventing ﬁ&y condensation fromoccurring on
the col di&i de ofThesawe kind 6fvapgey ey meighe relisfmpchanivn ag|alsoppenr When therede s as a
"brake” to n@&ﬁ%ﬁﬁ&sﬂ%{éﬂ&é&e%@&e@ﬂ%?ﬁ%ﬁﬁh BBXiH@Sft'tth&ii}ﬁné? inf ek 1 on of

arrow 22. At the sane tine, liner (31). ows_ noi sture to nove toward the
exterior of cansguation prafiegrepair pbaealo)there might bempistyrsrermylatad i therosf of e
bui I'd-up i nyhin§tth@biifing BVihis chsbhe hydloghRARIIERS 7) oP1i 1Y 2hd/6F Vipor B3LESIUT © -

control systems, the construction shown in "~ Figures ?12 al so controls

moi st ur e anWyerdpDredstsitp thedigh moistym Ipvel austallowy the mojstyre\ghd Mapon to bey apor
pressur ey gradi [ ' ﬁ&gﬁjﬂg ; inbs G t he inside.
Wher e 2%9\/\%&%@%%@%&?&# %g&é&%fé%e@? ere |§hh| gﬁﬁ?ﬁ%g‘?ﬁ%gﬁg'
tenperature on tThe waytiewhich liger (33)amd | vapas gontrol, layer(35) keep inslationlayer 654)
regions in | LHRR &1 r.agi ent across .
the constru tq? on s (%\%snﬁ‘lgﬁd%rgbgge 5 if‘gl}nhiﬁé%g%f@u%?ﬁ%@s%a%gr pressure
gr adi ent i ninglaficaylayen(dd). wat er vapor can be transmitted fromthe exterior
of a buil ding topl.t.Snd ' obrel q&ﬁ{n&r S| : :ant r ol
transm ssi on of %m%tcgﬁu&g%}rsg{)}vgﬁ%geg% @F}ﬂ%r 0 gsgﬁl%ngléﬁguge(;h&?&gm

i nt eri or20 | andiih Figura fousinginsudatios lgpsiem (52) pérfumghefunttionof ren®yingvaporead t he

transm ssi Oﬂlomure throughout all seasons of the year without the formation of undesirable
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
insulated 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 invention is 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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noi sture vapor in the direction of arrow (21), and vapor control |ayer (33)
transmts noisture and vapor toward the interior of the building (arrow
23), thereby preventing any noisture build-up. 10 The same kind of vapor
or noi st ur¥OOE231Z¥ nechani sm can al so occur when there | BCI/H800{26590 1
pressure difference between the inside and outside of the building. In new.
construction or after repair of a leak, there m ght be noisture accunul ated
in the roof or wall of the building. EXAMPLEScase the hydrophilic |ayer

(7) of liner (3;9 ad/ apor cont rol yer @3% eacts .to the high
moi sture |evel &N g f@%‘“?ﬁsewﬁfﬁﬂ’éﬁpme&“&'ﬂa PEPhe telp alg”t‘?‘%ﬁ’émﬁsl"’!‘ed out
of the wal lcomnglpmssxmumgw the irivehion) GA kdiies 6f Qémghrative HR@mpROvadsisyval | . The
way in whi ch é@ and vap trol |layer (55) keep Insulation |ayer
(54) dry ngep g‘ suseofap %@%Pﬁl H2¥Bove for |iner (31), vapor
control layer (33) and _insulation |ayer (42). The construction shown in
Fi gure 53using e PXAmpes: g suhstratetwas eishesp polypropyiees@P) nonvgeveantiai n Fi gur e
6 using in vapor and

g ?Hiy%%ut @s‘{)h@m&éﬁ) TH@%JthﬁAEde ifnl{i;'&%!a&pleg §00h Dhe e

noi sture throu seasons o ear Wt or Mati on 0
undesi r abl é’Pé’enwemvbmte was Havin® 52%Bcsn\mbbndgdtpolypmpslena§imbﬂ witlod basis

functionin gpg%% pressure

gr adi ent agvre(i)gshg the 1 nsu %lgﬁsygxﬁ%gg%eﬁs&ggg?egmi’%& i ASUT at ed

syst ens haﬂpﬁwom“@ﬁﬁmk&mﬂblmmyaSmdMOﬂm tevailabpefrom E £ siuiPent

gradi entg2 de t he A fro i nside to

out si deti bﬁ?“ﬁﬁ‘ft‘{s {?ﬁégse%%e&a ?ﬁ%ﬁ‘kﬂé?? 53 eoup ‘Frl | ust rat ed
by the fol hmxpmgng:abanp’l%ethjrlbnemﬂdlabbﬁt mpépvxﬁyllaeétaé; avhkmeﬁ-&ﬁmx@ﬁpk,@;s are
for |IIustr ve R ses 02 atnld gre not ¢ i.nt ended t rq%lgt he invention
as descri b8 a ove GrPTRATEd R GFC dtogq o r%?fxﬁ‘@l"ﬁﬁd 'WGF felgi#par t i ng
from the memammmesmmnnm 8188, VB floxd BEMFCT/ USOCD 26509 EXAMPLES A
series of lam nates were prepared using a peelable release |ayer in an

extrusion  coat rRdcdpoRefeRsteCsmiitin ldyk %mglflﬁm%ec{}{lﬁeoéhnﬁl ak &T

Conpar ati ve Exanpl es was al so prepar he Use o a pee
r el ease 1§ aMEMBBANE AMS0)®((E! b du PontaleNebwiirsatnd Compansi)t AM 6600@Dis wpr opyl ene

exampl o6 iy ol conBElelle SR RERET e, TLPuSIRE bRty w17 o
spunbonded 5p wieight wgme&ymmddpmﬁylmebaﬂe&opmﬂ@hterqihﬂﬁw Mehe( avai | abl e
:f romEg. I. c%lﬁ%&leggox%eﬁgggl B8 Bl%‘%ﬂé’ gopolyetﬁerester 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
(either 8 hours at 80°C or 2 hours at 210°C) prior to use.

COMPARATIVE EXAMPLE 1

25 A copolyetherester film of the AM 6000® polymer was extrusion coated onto the
PP nonwoven substrate described above using an extrusion lamination apparatus like that
described above with regard to Figure 1. The substrate was bomna treated at 2 kW prior to
the extrusion coating. The copolyetherester resin was fed in pellet form into a 2.5 inch
(6.4 cm) diameter, 40 HP screw extruder that was connected to a BAC three layer melt

30 combining block. In this comparative example, the only polymer melt fed to the melt bloc
was the copolyemérester. The copolyetherester polymer was fed to the melt bloc at a melt
temperature of 250°C. The melt was extruded as a molten film through a 705 mm long die
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nonwoven was Tyvek(r)1460B with a basis weight of 60 g/nR2 (available from

E. I. du Pont 10 de Nenours and Conpany). A tie |layer conprising ELVAX (r)’
3175 (a copol yner conprising about 72% et hyl ene and about 28% vi nyl
acetate;, awmidizbi2® fromE. |. du Pont de Nenoburs and CoRgaN$00/26508 utilized

in sone of the exanples. The peelable release |ayer was LDPE ( STAMYLAN (r) -
8108; available from DSM . The copol yet herester-containing | ayer used in
each of t hehavingrliegapwd$.7400 The nwmmmammm KR jonfioven substraté’ont de

Nenours an ?Eli | yet h ter

cont ai ni ngqﬁ@)\/\elﬁ%h phﬁé%:ne%%g ‘D t?‘lene erep %'fi’aﬁgg%d% &eedr TRBi ght
percent et H;ellmﬂxe@puniﬂ q)ﬁ'thqmjlle.e'ﬁhe PR sﬂzslmte{mi meitdacfiimtleyee peteimnmeidiatelyl he

bt ai ped byPeemte SoReets Gl ot 3l B Gt Bt e s i,

obt ai ne y(p ‘e

percent et fplhtedlwlcdﬂedMM) ah;lli‘&llmaltﬁeﬁbadsllw agfull with Ddildbine ﬁﬂ;@& The
copol y;at heres%er had a cuI Ienxgwom %Syp&(;r?p?tenéqﬁf 3? Well_ﬁht
percen Ag“ﬂ‘g'}?é"r G3spr ppaped atnj ¢ s e

pol ymer hacyzkgiiiehs dael Mﬂsnwef/mfem&) th€ Bip'ht Wiifie Seb®sk 100 nPméte A di f yi ng
dryer (elther 8 hours at 80C or 2 hours at 210C) prior to use. COVPARATI VE

EXAVPLE 1 ZAbe filme waseapladinn thesogating chifhrel], theJamingiesyas semqved Siom-the chil soll

extrusi on agaf @hsfepioll ﬁ&ﬂwh?cﬁtﬁ@%@&ra%?&ﬁ&%%ﬂ%ﬁrAQﬁE’sﬁ%ﬁ%&é’ﬁ ng an
extrusion | am nation apparatus |like that describéd above with regard to

Fi gure 110 Tie thickoBim layer wessbteisednds sumparizad in Tablqcdthsrhond strangthrbiebwesnt r usi on
coating. Thge Mtgﬁmgﬁﬁﬁ%@élngﬁ% fed in pellet forminto a 2.5 inch
r er

(6.4 cm dianmeter, 40 HP scréw extr that was connected to a BAC three

| ayer nmelt 30 conbini ng bl ock. d }\%92“1\9‘% g exanple, the only

polymer nelt fed to the nelt lﬁobréh) %@ﬁ‘%ﬁtherester The

copol yet heresterAmﬂo}y&ﬂm&t&ﬁﬁﬂm@f&@AMﬁﬂOﬂ@lﬁolylﬁeowwextmsmbbatedmnrptheature of

250C. The was extr hr ough 705 die 30
W0 01123123 IHORMOREAD RS sesibgT AGPYS EHoatitg 5 by PReFe R ES ERBAPE, | m s

cgﬁt ed ors tﬂ&caﬁmm@ogmauig&tfeaa&aew idaﬁ#ﬁedtsh&s ﬁmtmnszgmllmﬁtm&k an f

adhesi ve. The PP, nonwo trate wa 5 el ow tf he opening o

the die. THOPPpetheEe réif"g dﬁﬂﬂﬁféﬂ#‘?%ﬁi@ lmrmmg WeHt essed

bet ween a qhégdbsm{,hn@tﬂéﬁanmy&wglnbghg]ﬁ]e chill roll was a 750 mm di aneter,
chrome 5 plated, water cooled (T,;,, 8C) chill roll and the nip roll was

aroll with a silicone rubber surwag an 80 .Shore A hardness. The
nip pressure was naintained at 27 kgM | near cm The nonwoven was fed into
the nip at a |i Hecopolysthergsten i ofithe AM GQOP®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. L. 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 melt 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 copolyetherester 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
PP substrate. The laminate removed from the chill roll had a 25 pm 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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the filmwas cooled on the rotating chill roll, the [am nate was renoved
fromthe chill roll by a transfer roll fromwhich the lamnate was fed to
a take-up roll. A substrate with a 25 10 pmthick filmlayer was obtained.
As summar waesl2si2s Tabl e 1, the bond strength between theeCIVIsO026588% and t he
filmlayer was negligible. COVWARATI VE EXAMPLE 2 A copol yetherester film of
the AM 6000(r) polynmer was extrusion coated onto the PP nonwoven substrate
descri bed above accordi ng to-the prexss®rez Conparative Exanple 15 1
except that the poI feed rate was increased sqQ as tgfobt ain a 40

pm t hi ck copol y® é?ﬂ??‘eﬂgmf%?w m‘?‘”%&x?rﬁﬂ% ntothg 5w, t he

bond strengg ﬁbﬁ@b&?ﬁbsu&@&esamtaba&@a heth! H&és&if@k 1% il bl e.
EXAVMPLE 1 A copol yetherester filmof the AM 60 (( ol yrrer was extrusion

coat ed ontfellpwag additiorabsteps Jolpardonsibenal yethylens seas ®HBLPPEg to the
rocess QOf , 0 eps. An
BUA 110 3 oy R TR e i indl )iy ie SO b ot TOO
extruded fwasalm @nﬂectadamﬂ(emerﬁyedhmmekmpnﬂ)mmlw é?he L@Pﬁpm@mermat was
al so conne d to BAC thre |n| ck, The

pol ymer wa% ? © gty °§aﬁﬁﬂeﬂﬁ?§%ﬂﬁ%af@? {%era fmgﬁ?b%m

the  LOPE gt HE Gl aver e Gatruded by "‘e““’ﬁi‘s’éﬁ?’* e Tl ten 111 m vis
br ought 1 nEBAEHE Sl i anponiscde, Pon e mpel bt e e e mtn 0m 488 . o n
Cogpar ato V&_?Egﬁlﬁﬂﬁ Eontact With ImetchﬁmEf \tRated ﬁp sﬂi;s]»trﬁtlbes ﬂélsllzxmhédgﬁ Ca%gﬁb@ve EP
substrate e ate_remyed. from{ he chi 0 a m t

copol yet heFxAmnle W‘&%?E&g’eﬁ’&éﬁdh“a‘%? %ﬂf‘g Eﬂe S :ﬁ%‘?‘%‘“ﬁ“ﬁg@?‘wﬁ t ween

t he copol ygblekeddiitfolll Ry gn @DMHMR%%%%@W@&%%@WM@%&H Tabl e
1, the bond strength between the substrate and the filmlayer was 3-N'm

31 WO 01/ 225 pm tinckcapetyethexssioofiinpElapyPiAR2 pmAhigle BBPEdiimdayes was atﬂlmeﬁqtcbﬁzr-he AM
6000 t

Gescr | hep SHjauis o it dol5lyAa bR 18 COMPLLPE iy BPRRKERI SHATHER B, i g
addi ti ohal ccmobp@erentet bwmmwmbymﬁﬁwm@nmqwmmn(mu@mos LDPE 5
f DS

extruder t HE iR rHET b b s Bich boioofhe 6QRRE Bla ot et T

bl ock. The3l6DP&. pol ynmer was -fed to the nmelt bloc at a nelt tenperature of
250C. A three-conponent nolten film wth

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 um 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
temperature of 32°C), the MVTR wherein the substrate was facing humidity was measured
at 1076 gm/m?/24hrs, and the MVTR wherein the copolyetherester-containing layer was
30 facing humidity was measured at 2328 gm/m%?24hrs. The MVTR ratio is therefore 2.16.
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t he copol yet herester |ayer A sandw ched between the LDPE | ayer B on one
side and the EVA layer C on the opposite side, was extruded through the
die. The nolten filmwas 10 brought into contact with the corona treated PP
substrate woodefiggi bed in Conparative Exanple 1, wth tperbydreso0ie of the
filmfacing the PP substrate. The |l am nate renoved fromthe chill roll had-
a 3 pmthick filmEVA | ayer adhered between the PP substrate and a 25 pm

thick copolyetherester film | @OMPARAZIVE ERXIANPILERE fil mlayer was adhered
to the opposite side ofthe copolyetherester |ayer. The LDPE fil m|ayer was

peel ed of f of t HecopslyeBprssifimsatdas AM GO0@ polvasy wagexirusipn somted oo te  EVA
Fi 1 m copol YRhlevedShbstratel otbrliiagtd @b ﬁrocese‘%f@Hﬁpﬁ-ﬁﬁ%@cahlﬁle-ﬁabhﬁFtlthat he bond

strength between the substrate and the fil ayer was XAMPLE 3 A
copol yet herceeopafregted plysthylens nopwerrncubsira 1449B:cam Esl- én Pemtaleed ont o
the 20 ‘Sorh%ﬁm}srﬁ@ RS WeR4SH pRkDSEthe b flﬁﬁ% Bt stk 8—52% gto
the process of 2}’) ‘except Fhat thg mlel felltla ratﬁg EP

pol yner wagn Takde tbe bondlstramgh berwomst e aubstrate anst the filre leyerrws npgmgableayer As
summarized in Table 1, with this change, the bond strength between the
substrate and the filmlayer was suEXAMBRE#&he polyner film failed before
25711 I m . meacur AFRYERERHY i LR TR0 PEVTELE IR AR AR 1ot | o
of the Iarrimﬁirevenfsuﬁuaﬁpbmr&ngwmhpfobas pE£ Exafple 3f @k I6r théfollowingenoved, was
nmeasured,as,follo t he ard test od at a

t enper aﬂar é’h?ﬁgeﬁzg oly, eﬁﬁfﬁﬂ’%ﬁ’@?@?ﬁ”ﬁ%“@ﬁ@éﬁt%%ﬁé q#ﬁ@rﬁ@’%ﬁl dity was
measlur edh ak Pbavde Mdtﬁd Mmpaﬁy)cwasheedwo fEchbﬁhePnnéﬁern substrate. In g

copol yet her est.er i nin acin di t nreasure at
5958, o/ teriokns e B S ARE e By snsodsd s o 4t s At

PCTI US00/ Z%Qe%do@%m IRIPE bEERndpI€ DPRE RIS T abld 1, mlmfthlE he AM
6000(r) pol ymer was extrusion coated onto the nonwoven substrate according

to the pro eghe bondrtrength betwesnthe pubstrate and-the film layer vas sucdrtbatahe r eat ed
pol yet hﬁkemﬂﬁé&aﬁﬁgﬂrﬁﬁiﬁb@ﬁé’ﬁn@ﬁiﬁﬂx%ﬂiﬁﬂﬁmmﬁrﬁ%{ﬂtﬁes:lbstrgcl:' Pont de 5
Nemours and Conpany) was used in place of the PP nonwoven substrate. As
sumarized in Table 1, the bond strength between the substrate and the
filmlayer was negligable. EXAWMPLE 4 A copolyetherester filmofthe AM
6000(r) polymer ’I)ﬁlago Y tgrsltjrzzllo Wgsor%tea%gre ctaroeact:hhof 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 - AMG6000 Lo <0.02
Example 1 1 (25 pm)
Comparative PP - AMG6000 - <0.02
Example 2 (40 pm)
Example 1 PP ELVAX | AM6000 - 23
(3 pm) (25 pm)
Example 2 PP ELVAX AM6000 LDPE 36
(3 pm) (25 pm) (2 pm)
Example 3 PP ELVAX AM6000 LDPE A
Guw) | @5um | (20um)
Comparative PE - AM6000 Co. <0.02
Example 3 (25 pm)
Example 4 PE ELVAX AME000 LDPE B
(4 pun) (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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nonwoven substrate according to the process of Exanple 3, except for the
‘follow ng 10 changes. A pol yethyl ene corona treated nonwoven substrate
(Tyvek(r) 1460B; fromE. |I. du Pont de Nenours and Conpany) was used in

pl ace of W@MBI250nwoven substrate. In addition, the tHCKUSSS/650¢ t he
‘ELVAX(r) tie layer was extruded as a 4 pmthick filmlayer instead of the.
3jimthick filmlayer of Exanple 3. As summarized in Table 1, with this
change, the borheseést datgpteséntédin@able1ahowd: b dntin@8 Havikeodod adhdsiare’ Was such
t hat the TYVEK(r) substrate.del apinated before the fj1 mdelam nated from
t he subst rllg%?m%ep ﬂ%])}Snnl icr?ﬁt'%gﬁng%b"twm °‘ff"é‘5’§.n§’?%"&f°f’6¥°”e‘§ 1 t9¢ PRI api nat es
descri bed coatingleas veryelopltiigkiebdve according to standard test |1SO 2411. The
results are shown in Table 1. Table 1 Substrate Tie Layer Polynmer Rel ease
Bondi ng (thickness) Resin Layer- Strength /mthickness (thickness)
Conparative PP - AMG000 - < 0.02 Exanmple 1 (25 wn) Conparative PP - AM5000
- <0.02 Exanple 2 (40 m Exanple 1 PP ELVAX AMG000 - 2.3 3 25 m Exanple 2
PP ELVAX AM5000 LDPE 3.6 (3 pm (25 m (2 lan) Exanple 3 PP ELVAX AM6000
LDPE A 3 25 20 Conparative PE - AMB000 - < 0.02 Exanple 3 (25 Lim
Exampl e 4 PE ELVAX AMG0O00 LDPE B (4 gm (25 mm (20 pm) | 20 a: pol yner
coating destroyed (bonding strength > polyner coating strength) b:
substrate destroyed (bonding strength > substrate strength) 33 WO 01/23125
PCT/ US00/ 26509
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The test data presented in Table 1 show that a | am nate havi ng good

adhesi on between the polyner coating and the substrate can be provi ded even:
when the polyner coating has very |ow thickness. 34 WD 01/23125

PCT/ U800/ 2@8Q@9z315d-Al M5 1. A lami nate structure conpri si ngcTAjsop26s0% Ubst r at e

| ayer conprising a woven or non-woven material, 5 (ii) a noisture vapor
control |ayer conprised attached to said substrate, (iii) a tie |ayer

conpri si ng r nore copol yners conprising fromabout 30 to about 90

wei ght percent ethyl ene co-nmononer units and from about 10 to about 70

wei ght percent vinyl acetdte co-nononer units, and (iv) a layer conprising
one or nore copgl yet ' b : unt of at |least 50 10 wei ght

per cent based oﬁ' thengig?g%tggmur{%e%%ﬂ?her in the layer. 2. A lamnate
structure accor@) ng substrai¢ layer,compesing s WoyRIRsineR-yaveR maHal cont rol | ayer is
conprised of po}.xeth ' : VAL eof
conpri si gg et hybéne %%‘g‘%c%&(%y gﬁ%lbgeg%?lﬁgﬁsﬁgiaﬁ&?g%ea; !dﬁuﬁégﬁfefs' 15 3. A
| ami nate struct (iiip actiolapércgmprisiog ehernr 200 eapolymersgomprising boaiigrto

wnor ein sasiosD sfimiedist o Rl R oar Rl (U R0R70bREM " | |

5 pm 5. Apefsitividybacktatei-mosonagaoitglamy) to claim | wherein the thickness of

the |l ayer conpr.isi t he capol vet her est | I about
30 mand the thF‘X%@g? °°‘8P"?‘ﬁ%°‘¥“1°é“r°5‘§/§°r" glfysgﬁxﬁ%%ﬂébo% @?%0%% léa%%s(t?t 5 pm
25 6. A1lbarveighit persént biased oe thadetalr ahougt dfpolyireer in the ldyer-ei n t he non-woven
material conprises. polyethyl ene, polypropylene, polyester or blends
thereof. 7. The process of claim6 wherein the bonding strength between the
substrate 30 | gyer Anshinkte sfradture haopating torwkaire Uy wheraindhenahistgretvepor SO 2411, is
at least 1 N'm 1111&0%1%0 %e%]isl colnllpln‘%e!d o]f%%f%r%thljrienela,lplc»iypgpkllée, of’?copolymer

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

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.

5. A laminate 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 pm to about 5 um.

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 according to ISO 2411, is at least 1 N/m.
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WO 01/ 23125 PCT/ US00/ 26509 8. A lamnate structure according to claim?7
wherein the tie layer conprises one or nore copol yners conprising 67-77

wei ght percent ethyl ene co-nononmer units and 23-33 weight percent, vinyl
acetate cowowrrgsies units. 5 9. A |lam nate structure accordirivsonesiom 1
wherein the |ayer conprising the copolyetherester(s) contains at |east 90.
wei ght percent of the copol yetherester(s) based on the weight of polyner
in that layer. $0. Aallafinaristustivelscédiag BCaMnl Mk the d IWyek WABHGN 10
MVTRCAS > MWVTRSAC wher.ei n WTRC,. ig the MVTR in the direction away fromthe
copol yet her®2€ PEmore Sgpelymess comprising 6747 wejeht pescent ethylgne covpiprpmer HRitsaNdst r at e

| ayer, and 23\BRedight perobtevibdd BBetate o uktosics @6ksi ON away from the substrate

| ayer and towards the tie layer and copol yetherester-containing |ayer. 15
11. A lamnate structure according to claim 10 wherein the ratio of

M/TRCAS 5 M/TRSAC i SAqmsﬁgﬁu&mQac&diﬁgcl;&1%@&%@1@9&5@9&&5& according
to claiml1, further conprising: 20 (v) an adhesive or priner, ng (vi) a
second sub<$epPalyehresieats) eoniging ailepst W weight perce ofdliepopolpetherestar(shbased on

pol yol ef i n.ﬂ,e@;ighf%f?ggﬁ,@ﬁﬁnﬁgrh}lege production of a lam nate structure
according to claim1, ™ conprising the steps of formng or providing a
substrate | ayer, providing on a surface of 25 said substrate a noisture
vapor control 1ayer, Afafall Scfife RS it 1 Yheli™! StUr e vapor - control
| ayer renote fromsaid substrate a tlelﬂayer and a

copol yetlRer est er - cont ai ni ng | ayeMVTRmd>MYTRec provi ding on the surface of

t he copol yeifagas ﬁﬁg‘fﬁ co | 10y AR g L8 Q the.ti.e | ayer a peel able
rel ease | ayer. _€4. ’e\s%tr_tgécess aigg%éra‘a‘l n gﬁ%ﬁa&{%‘?ﬁnbfﬁo?ﬂﬁtﬁeﬁﬁ?%’t ep of

renovi ng t (fenteisinglayer aghii¢ layerrand tiwandsithoswbitratelagerpadMETRs4cds theMVTR of t he
| am nat e, ta: . rtatio f the | am nate.
1111111111?’&?5"??6%"%@%%? ﬂb%%%a&é%g‘a?% SRelB®BE) 26500 15, A
process accopelyetherestereontaivingdayeher ei n t he process is an extrusion coating
process jgherein the noisture vapor control |ayer, the tie layer,the

copol yet herester-
11. A laminate structure according to claim 10 wherein the ratio of

MVTRcas / MVTRs4c 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 tic layer and a copolyetherester-containing layer,
and further providing on the surface of the copolyetherester-containing layer remote from
the tie 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.

T
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containing layer, and the peel able release | ayer are coextruded together as
one multiple layer film 5 16. An insulation systemconprising (a) a first
| am nate structure conprising a substrate |layer and a substantially |iquid
| nper meabl gudgihsiasr € vapor perneabl e nmenbrane | ayer wher @icpuboRgsedS >
MVTRSAC 10 wherein MVTRcAs is the MWTR in the direction away fromthe
substantially liquid inperneable noisture vapor perneabl e nenbrane | ayer

and towards the jgubst gmyz} . ection
away fromthe su stré{@%ggg‘%%gdrlln t?’owar st ldtﬁe%%?%nu%%’&“%‘l qu:JQI Bﬁg

i nper meabl eprncﬁsswhmm\rqumsw&mamtmﬁmah@m bymthe c{otp}»lyaﬂlmm of an

i nsul ation a%{lﬁ yerP4Hd tﬂéﬂéei‘a):leamﬁﬁ‘s%‘? &é‘ n%ééél‘rfgé-‘d% §necrﬂﬁ%f sing a

substrate Iayer a’ moi sture vapor erein
MVTRCAS > MeYRSMT wherein MVTRcns is the M/TRln t he dlrectlon away from
the substantially liquid inperneable noisture vapor perneabl e nenbrane

| ayer and towards the substrate |layer, 20 and MVTRSAc is the MVTR in the
direction away fl6om tAndnsdtionsyitem cemmisingnd t owar ds t he substantially

quuidirrp bl | St [_per.ne ran erein the
subst ant AT | ifpr e BR EomBRERE f Bt P bt e sl " | ayer
of the fi rsﬁnﬂmhhmlsnmmpoﬂpermabiememmﬁmdiyemwh&emne side of the

i nsulation material |ayer and th apor perneabl e nmenbrane | ayer
of the second | am nate structure ct with the other side of

t he i nsulgati on mmwmrsmmmmmmmnmywmwsmhmyﬁm
wherei n the,_subst t he second

| a f th | t t
| ani nat e stmfﬁﬁa@a méréé'ﬁp%p\ﬁmhe fo e iﬁ\?na QIWEF@%J llé‘rltgsg%g?‘} ¥¢hd of at
| east 50 \AeangMV‘pRg&éﬂiheMV'BRlﬁﬂihydirﬁfhbﬂ awdPfrdrf} the sobstiaRbycd khdiowaids tiem of

claim 16 whe h sul at i er materi al | se | ass flber

ext ruded or §3 ﬁ e %mom%\(agprmfablecrg% F"b"s‘z % ber,

m xtures thgy eOfa.la;%?ofaﬂ:hkdliﬁdnxﬁdtéﬂal land | | 111111111 * CL MS V\D 01/ 23125
PCT/ U8q52 6(?:) a second laminate structure comprising a substrate layer and a moisture vapor

permeable membrane layer wherein _
MVTRcas > MVTRSAC
wherein MVTRc,s is the MVTR in the direction away from the substantially liquid
impermeable moisture vapor permeable membrane layer and towards the substrate layer,
20 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
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 2 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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19. The insulation systemof claim 16 wherein the substantially liquid

| nper meabl e noi sture vapor perneabl e nenbrane | ayer of the first |amnate
structure and the the noisture vapor perneabl e nenbrane |ayer of the
second | anwao@iBi18ach conprises 5 at |east 50 % by wei ghecTaisopeésyner s

‘sel ected fromthe group of block copol yether esters, block copol yet her
am des, copolyether imde esters, polyurethanes, and polyvinyl al cohol.
20. The insul ation systemof claim 16 wherein said second | an nate
structure inclydes noi-st.ure vapor .contral l.ayer positjoped, between the
substrate Iayerl%and &nsy ?°W%J?élﬁﬁ‘d§rw%é?ﬁé’§ﬁfl€‘ ﬁ‘i&@dl ayer. 21.
The i nsul ajnhRbmédbtd Boistate vabér pemméhbld érfibrand RGeroF he Rt laminhRSradveagd | ayer
conpri ses polyet hyl ene, pol ypropyl ene, or a_copol ymer thereof conprising
et hyl ene aﬁ’ammﬁt}lﬁpw@mgabfmw %ﬂﬁ@éﬂ&eﬁgcqyﬁﬁwmfsa@maeﬁnnl

FETET 114 1§ 1bdst 4d 44 byM/é%ght agpolymers 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

10. 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.
15
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