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OF* THE I NVENTI ON Thi s invention concerns nultilayer structures conprising a
fabric and a s polyneric |ayer and nethods of preparing them Miltilayer
struct urewatgaabraonpri se a fabric and a polyneric |ayer arpcpesermbisy known
in the art. They find w de use where inperneabl eness to water is desired,
for exanple as water-inperneabl e covers, such as tabl ecI ot hs, tarpaulins,
tents or water inperneable cl OVHLEILAYEEHS EBUETURES At s. l\/m’

structures, which contain a woven fabric that is coat ed wi t ”MM ’mm Im)
pol yvi nyl chloride fil m are widely used due to their excellentg ity
and drape properties. However there is an increasing pressure to |nd nor e
envi r onmBACKEGROUNDOHI THE INVENTION coating fabrics. Polyethylene filns are
-environnmentally friendly. U S. Patent No. 5,795,516 relates to a nmethod of
fabricating ol efi n T ipeentioncontdne medtilayeo syrettes eomptisings fabrk drave fai | ed
in several applicati 08 d]%:e t? insufficient drape properties. Good drape
propePti @SlyFEEIC JAWeE AN Jatheds) of PErPaEng thare. for tablecloths or

wat er - i nper neabl e cl ot hes. Elendl ng on the nt enrc\i(?d end- us mul til ayer

structures that corfivflagerstugirestng "éorff'&l%/ﬁﬁf'?é QQQFV”%'SE?YGrﬂ@ve ot her
properti e@neEERROVA Ih tAb aftl h‘%¥ 488 WidthhR \Pﬁ&@%bérﬂﬁeab%n@@é)@ WRBH ik @esiredich
as a leather-l1ke feel. Evidently no single material has such 2 o

propert i é@r fmaauolq gs waterfimpenTaable oveesg aHeeaiRbiecioths; rspamiing, tantsoswatar-

appli catl éIBJﬂeéhﬁucﬂ‘ékﬁéxhﬁd’a% structures may be used. Therefore, it
woul d be SII’ e to increase the variety of nultilayer structures that

conpri,se a fabric %&\u@yaoétmgﬁé& dhﬁ%e(fonxeﬁﬁ%d@bﬂ%%c tRASs 9%9&@@5 the
pr esent invention is to’ provide new nmu ayer structures, conprise a
fiabric arildx;hlep:mlwrml cblohdg/him. are \pldelfye:seecﬂueb@ their ezbeltdmeflmmmeand 2eape

or opor t | GO PRI A A hlea BN bl G B Ay B il ey

OF THE | Wr@bbtl@febamoe@cblyahylemmmmsewerehvurdnnmmallgrinemﬂ;a w3l PateayHo.

compri o iy S SlinieldT 1o Fioales S ERE R 1Rk e BBk Pob Sr St e
f or miis) Q1aQe fdileditn ee\ie'r@ﬂeﬁbblldfhtlﬁﬁﬂGﬂ@f&lnaﬁfdcuemt)drmpl@bemseGODGy!Papel
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one or mANEPEes wEdIeD ekt PTGl HERHO S B WaRT TR e P A

vi nyl i dene nononers an optiponal ot her ri.zabl e ethyl.enically
unsat urat ed monomer % tﬂeg)te%qiqcfrpd)dw%een}qlt@q.xeingﬁgggeémqtgprn\é%%ﬂt of
tackifi erfabwmebo@m@astay@f sfidifd RAvRSRAér pro @rlﬂé$ OExérﬁplaryrBﬁohfed d@élratbra)dum ng
t he above nentioned multilayer structur rises the st

i oo FRsORioA S oRB GRS, Mty A et dxtke Yoty ByGomml s singts Mpuial e fugh
aspecly ofprbhiicd Baehicah MBI @qu%@d@ﬁhemrdm%@#ﬂ@iﬁnml@f tiehe
above- rrentl oned nultilayer structure. so S DESCRI PTI ON OF THE DRAW NGS
Fig. 1 ilMublerersaicirasiaydedmedeaberefais itivapd bsdssiablp &aincrsage the variety of
|1 ust ralgsibs: dhRRFePEAPEShpRS Plabfic hARLRIMdlicahyde present i nvention.

Fig. 3 |I ustrates e drape properties of a corrparatlve t abl ecl ot h.

DETAI LED DESCRI PTI ,.Ig\@\ggt i ses
a fabric (A and a%&d'ﬂ-@?d ?\gh'esprgéb?‘ltg\l’ Eﬁﬁdrﬁgﬁé gtﬁgﬁt'é ?%Wrﬁulglgg&gm

i nterpol Wwptlme%mhl@e@mmrslewefﬂbbfeﬂm PB&Yn‘teHilé Iayer. nﬁ'nliﬁfletrﬁﬁ abiert fithepregert” a
strucjure, i ’ g as
Gsed Trer anietiB toltabite i BNy eARIchurkS 2 Al odiifara BropkER'antiof

non- wov endesirable dvaptics; snclsas adnaﬂn&rélkel‘&elz o fibers can, for

knitted, felted or bonded in any other way to produce a fabe\mmﬁm‘mﬂ\ml C
| ayer (A) GRIMARY QFOTHE ¢VENTION i ber yarns, filament yarns) nonofj|@anments,
mul tifilaments or other fiber materials. Fabrics with smooth surflaces are
useful, but the fabOneasgen oatheqrésent invghtioreid aonultilayehdtiugtusé, rwiddhucarndbrises i t
is for exanple the case for tufted, fibrous, velvety, napped, brushed or
pile surfaces. Text{A)e faBfcass W th such surfaces are for

30 (B) a polymeric layer comprising a substantially random interpolymer

compyrising in polymerized form i) one or more o-olefin monomers and ii) one or more vinyl
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2 s exanple velvet, velour, plush, barchant or fIanneI fabrics. i”JULSJQ‘B
fabrics can be tightly or | oosely woven. The term "l oosely woven"

herein relates to a nmesh fabric. The fabric can be made of natural and/ or
man- made Widors97231t can be made of textile and/or industriacTiusbeoss4s

Exanpl es of industrial fibers are glass, boron or carbon fibers, aromatic
pol yam de fibers, such as pol y-p-phenyl eneterepht hal at e known under the 3 o
desi gnat i @nvimdideas TGMaicimMeaMesarRI/aRONg Perarediterigaly hingsrediipBatic ofExanpl es

of textil s i ke
r egener at déce I cGUI '\&pglﬂw{?%gés}e&ggglt%ﬁt lénd Eb 1Ay%?f%g§|y%hg%§%9723
PCT/ USOO1é)tﬁﬁleﬁic(allq,nmmtwmt¢drrnmdmmarrsadeymu(& tRirywige frampobylestardia) amagt afs

pol yam de; 6 BF an acrylonitrile honmp- or copol yner, known under the
t radenar k& %I on or Orlon, a polyet hyI ene egcoI terepht hal ate, a

pol yester, a polyolgfi et hyl ene or po | ene) or

m xt ur® t hereof . z‘\ﬂ&ebﬁ?p% gﬁﬂ%p%fﬁﬁ 'BVEIEPT &R BF hc?%& %‘éﬁ’PQ/ Py‘ﬂbrorre-
wi de rangﬁrenm@\/rﬁmtrla?er arigenenaitty cdmprisegd thd SteBOfighgthadRivemditisnbaom 60
to 600 g/ nR2, nost pre erably from about 80 to about 400 g/ nR2. The fabric
can be suB?'é'@ﬁ@%I'atYS' (Bidoa faBrig shi ng processes, such as dying, bleaching,

i npregnating, decreasing flammubility, pretreatment with an adhesion or to
t her mof i xi ng ayehanother anpReiof BHoRIRSHi drestiesareaiar-imneymenkle apds mads of
subj ect ed; r{?Oab%US rﬁ’énti’gﬂéﬁﬁdltmﬁp wpeocesses before or after combining the

fabric wwth a polyneric |aye conprising a substantially random

t I I B t
cubst St} GRToR b@%r%ﬁ%%me—c&%;fngﬁyﬁrp& et zed Torm i) one or

nore a-olefin m)norr%roi 1a[ﬂgtga{e)s Orﬂgthhj%fﬁl (gjm §(§* ‘Pé/% gkm\érsnyl i dene aronmatic

nononers and/or one nore sterica I'C or cycloaliphatic

vinyl or vinyli deneg‘&; Erﬁteswg?@ypggb%ln atéb!galg ?fR é{@éhﬁﬁ\%nﬁron

et hyl eni cal | y unsat nononer
substanti al anount r Lepnal  Pat ent
Application with theﬁgp%bﬁl?sgrjé %ﬁé R%ﬁe&%;dﬁgé%(%%?é mﬁ?a@a e‘?@%ﬂ?{'l‘. ncl udes a
tackifier DR Ir__ld eSS RPN dFSTiE R rtf‘ﬁ?) 2 o0 percent, preferable |ess
t han 2 percer@’r—rmre—rrgw—dg'yﬂ—ess—%mrﬁﬁ percent, based on the total

anount _of tackifier I e I el ow.
If t his mul til ayer stﬁg%@ﬁgé%%%!rztrﬁseés{orﬁs& nggﬁétﬂi @5%“%‘%3{°'ﬂ'ﬁ§rf ge?gﬁ?
iabove rrgntbmpﬂﬂngsatss:bsmamrailylrgrndoanmmrpmlymerrqmbyhmfturt&br beiaw! qult_ﬁe tfrmt hese

ayers dogs t e, a stantial. a ier. e term

" Cacki 11 ermuligy afs%awﬁgre? iR SR erein e Btmire ByRds Meafhe glass 2 s
transition tenperat [ he substant i andom‘ pl ymer by at | east
5C and/or to |rrprrpart LFth ﬁm? o R its) Wgn%ﬁ'fseécﬁ'ﬁgeén &ananne 8'(t:‘gr‘rprlr ses %/he
substantially randominterpolynmer. The term "tack"™ is used herein according
to ASTM D-1878-61 T Thetfatule lddri(Abean beowoen crinee-vyweugpe it poniwayenstrectieds thirat
enabl g5 | findid bl B BxAARE 6 (IR iRkl bsrae%natahy'orﬁ%%gtts plodleGagbAE!

with anot her surface lers are for exa
tall oil 3hg f%m'%&n(&b@an %Eﬂoéﬂwfméh@MS filmeand yarng) meRal a@e@s resi ns)

pol yt er pepgultiffhétits ob BheP BSSI M R6kid| € SFAics WRth ish ™ §u1¥ace§%fré1[1§éfulaﬂdt the
synt hetic ter r osj ns.

enes r eno rogenat ed

t acki fi eréabéIcg"G'éé‘[?Pr e'??“&he'&% ‘q@Mftf trfﬁgﬁ?%ﬁg?e of gxarppie e ﬁ%ﬁeaf@F fied ¢ o
page 16, fibioud, vevery reapbed, b’i‘usheiﬂ{brj)llIILs@%@slMtr%hBﬂHs&BrtPﬁﬂHHﬁ@ce@é%ﬂhe
term’ [ e Lei st

two di % r%g%%l%or{%@%r@elo;ﬁ?%%’ 5’%’:&’5 ?étcebélﬂ? %“embﬁcghgpr n er %%aﬁrbg t%htly tS ielrm
" subst ant ileasely wavedonThe termiligoselbwowern'i as usedrheneio relatesde radhwf'eiabri@sul t i ng

from pol ynmeri zi ng I'} one or nore a-olefin nononers and ii) one or

vinyl or vinyl i denelke tabee can ke Asdeof natep! apd/ehmasrmags &be'seltm@albreynade of

hi nder ed Qé)étrléhﬁd/& rﬁéué?tb(éﬂf@@r's' mahprés\ef mahstﬂar ﬂHePé/bIedéfé‘é?s BBFHNB?ro‘érbo%nd
Optl onal | ¥ i I ot her OFV@HﬁrTe“ zabl e éwenr cal unsat urat ed nononer as
|

used her ellReGeROMAticy e tihess, sPﬁréaﬁIP MWW@HGW&W@%A@@W@SPF
i nterpol ywesighaibniCeikase, rsmla@dcmudtehmeaerrmmuds tﬁé@br sEka:ﬁInregade&m@mbbrs a

first or second order r.kovi an st scr

Randal | i 16 BOPb iR Ui R B den TR eDoeEmes el SRR roqlbioag fostate™
Academ c Press New York, 1977) pp. 71-78. Preferably, the substantially
random i nt er pol yner resulting from pol yBeri zing one or nore a-olefin
nononers and one or nore vinyl or vinylidene aromati c nononers, and
optionally other polynerizable ethylenically unsaturated nononer(s), does
not contain nore than 15 percent of the total anmount of vinyl or vinylidene
aromatic i s nmononmer in blocks of vinyl or vinylidene aromatic nononer of
nore than 3 units Nbre preferably, the |nterpolyner |s not characterrzed

- -, . o " "




30 optional other polynerizable ethylenically unsaturated nononer 5)1 b nitIL. 2603
strained-ring ol efins such as norbornene and C, ,p alkyl or Cs.,o0 aryl
substituted norbornenes, with an exenplary interpolynmer being

et hyl ene/ wioywwgpmhnor bornene. -4 14 JUL 2003 VWO 00l 59723p@EdT40080864% 08646
Suitable vinyl or vinylidene aromatic nononers which can be enployed to
prepare the substantially random i nterpol ynmer include, for exanple, those

r epr esent(Reovry ubidieg thotrhdemarg Hagoniibaolyamidel, smﬁch*aé-ﬁc)marﬁrdeﬁ 6} an &dryRanittile

F la | wh R i f di f
nyclr ogen NS o apovie bipdF it e I e B HigLBe B B alefeRiduiy. " °
pr ef er abltgreppthatde @ polyastdrhy polyelatih skzh as alpntyemtad\em‘rlpplyspejpgtehedorfer om t he

group of rflﬁg.lrg?rl ecgfon5| sting of hydrogen and al kyl radicals containing from
1 to abou car on atons, preferably hydrogen or nethyl; Ar is a phenyl

group.or a phenyl t, ed
from ﬁal o, C _41 o ?%,ﬁ??ﬁhé@ﬁrﬁ%e%%}% %(Fr%’t@rjca Q/aﬁh@;éb \gb\%a% ? O\%gvgﬁ{r o]
to about lﬁgepﬁ!féﬁ)eff%I%Q tp B8fhoke’s Braferably ffﬁﬁs 0 {9r&00e/ah) posterreferably fraro @baw v
sui tabl e gpRAUBRUS4dNGHHde styrene and | ower al kyl- or hal ogen-substituted
derivatives thereof. Preferred nononmers include styrene, a-nethyl styrene,

the |ower alkyl - (CThQﬂébr@Fcaﬁh@%)ab;ebﬂeﬂgo smmmmgﬁ;@gi @eesstat siksasdyirgd, yr ene,
such as f rene, but

S ons fad i Ik o B et g ﬂ%'i*?rp?awtaé"iw?‘%Faepp?%%oy |

par a-1ei nythettrmdflxmgeagent or gther ksowrhgroeesises. AGeoerallptheffebrien sabeowtditc onewovi nyl
nononer | t J

cyol oal i for fYnﬁ&f}fm%XeésQS b&t%Fé‘br a fef Ebr‘ﬁﬁ.nlr&é ths f%%‘?tc%ﬂthaé g&gﬁs% .&lng B he
addi tion Qﬁmmtﬁfrwrmwbﬁmtlé"wmnwmmtempiymer de&fm,ﬂbﬁérb@m s corresponding to
fFormula I'l: 20 A - (=Y erically
bul ky) aliphatic or cyo\y(gjg IF%Yat |B§ Smgloﬁggﬁtﬂgggsﬁ%ﬁ?@laﬂw%@ro ons, R 2s
i s sel ectistrpolymerstvemprisiog uropbolyradnmdlfemcr)nse st muge afoléfindmog@meraraahdail) kipé

di cal f. f
ot hye: - i M A8k R et E SRPo R i Al KodB4 ™
from 1 t caliphatid odcyckalijhatiaviogsor wmy&demeabb rﬂwslra:rgemptroﬁally iijotdéd. 2003 ~VU

001 59723 P /USO 0 r alternativel oget her form
R b S R TR R e Rl
beari ng tstubstamblsdmctummamkmer amdidfined ncmaaxhtbmambnadzhtém@rppmdtymmztaé| on

by standar e r- yneri zat.i.o ata s at a rate ar

o th o nypaiga it h B Ble Wbk Bl el Rt ey 8 ApSemiamess B out
20 cagroborba&mfsp@rsﬂamé\@ss%am 2 pa@aﬁt mbrdodsratdrsbmersgqﬁarr € peteeht, Bﬁsélf&pu‘\leene
but ene- 1, hexene-1 and octene-1 are not considered as sterical Iy hlndered

al i phat i ctol ﬁ‘HH’é‘PEOf tF‘F'%ffeé Pf‘éaugﬁt@tiaﬂhﬁwmﬁ‘l IRtgERCBHENe] desRHRgLoeow. I

cycloal i pﬂaa&naryevstmdturercombnyég siepml @9@@@#&1%:%%@5@@%&nt.dme%usﬂamyof
the carbon atons bearing ethylenic unsaturation is tertiary or quaternary

subst i t ut @@domyinigfRobanesf atdersh oae et thess apers doge nghiclude |5 subgianiis #Mmaingplips
such as C%Eklﬁ&e*mg tefrY GhQlRreRY Lised Her& 2R b&BYih useful td t‘&%e%é%k/g@r

aryl -substituted derivatives thereof, tent-butyl or norbornyl
pr ef exsr edtr@nsifondaimpgratiirg @ét’r@csuamapmw randem @Wp@nmephﬁat leastisiGlangfor to

vinyl i dene o g{qg {}10'; ol Q&\eéﬁr L@H’Fh Férﬁg.ggés%c}/ ls,{:;% 1antlald aW%?nt ihter b Sifher.

derivati ve¥ exene an Xenes;
5-et hyl i d'émetezmn‘mh‘blsmmaeherEatmruoedmg/tosﬁﬂ'ﬁMBl-thm'llwhlcS*rdeﬁaasitack as “the

Wiyl of BORSNY BLhmelrhitel Rk oaha e B eE R Rt R AL PR o

cycl oal i ph@tast wibriceier stfquel YmsRkifige drd foF @xarhple wnmogbbmr glmomil bitttareein t hese
two nononer  types i s gener al I(é not cri tbcal Prefer , the _substanti ally

randotf i nBvsEYSEYCioRatadiens darvatiesalippalic GerreRpSeP Ytﬁ engresiihyl i dene
aromati ¢ RRIVOFEHRePlosi, %@ﬁ ferfHAurallhdl §Alhetc {ErBQﬁ!sefbréédeoﬁ?éHoﬁcsohna 0

cycl oal i phatiC nmononmers. The nost preferréd substanti ally rand

i nt er pol yRydregenated Wﬁ@ﬁp&h? taokiiers aredRgqrived imWP 98A1PBHS feamlpagr b5 gaird ner s
of ethyle r e a-olefin containing from3 to 8
car bon at gﬁagﬁ#ﬁéﬁwt aht'| al(p%flacqt!%ﬁgom i nterpolyner usually contains from
about 0.5 to
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2s about 65 nole percent of at |east one vinyl or vinylidene arJn‘bt“UA— 2003
nononmer andl or sterically hindered aliphatic or cycloaliphatic vinyl or

vi nyl i dene nmononer and from about 35 to about 99.5 nole percent of at |east
one al i ptvatdosIasol efin having from 2 to about 20 carbon atPEF8!SITRE46
percentage of the vinyl or vinylidene aromatic monomer can be determ ned by

NMR. The substantially randominterpolymers usually contain fromO to about
20 nol e percent oflN8dErat H@Prp&b‘l%'lsl%ﬁﬁlhéreé"t‘ Kyindispiead POIYGs #harein ableast

TONOT Ner 4R itk ABNARES O PBGmENBLd (o iRakBAHEiih@YRIyrAsr UCt Ure of the present

i nvention has the best rape properties if the substantl ally random

i nt erpol yner cont gi,a v 2ah e W ¢ f about
15 to about 40 m)lg si%rmgr:b&gﬂ?glgta | east oneeé@llsnéwé I¥ Pa{rﬁ;foﬁ{.ﬂ FM%I%EQ?OOS WO
00/ 59723reRaTihiB06V m&ﬂalzmmybnejenmoa& mmastflnanmmranalnd/ooe os tnerre eiall gr

hlndered aliphatic r cyc i t|c vinyl or .vinyliden nanmer and from
Rbouts ceviny\dBas tiotedllc fitarts sROB bfe Bt Mot Shuta WIS eE TGS 1ol o .
per cent @icl@emprhét@aﬁnwaue\/mndeh@mo@omeeé eht pphendllp §i) fotigdp pdiyreeralelst 20 car bon

atons. Very good d e properties are al so achi eved if the nultilayer

struct ur &t bi'le”lcﬁ'é’ L|5‘rsé‘ aedinenomareh ag gpedheréingrner lydneamethatihetdisitibutianof
random i fHeeh BJnYdTE fof %1? fHlePBlyhia® i/ 86 @g&r%‘é@tbgr' tAe TB*é?nd%FPlPé.’tSﬁéﬁ% utr'n%@%r by
nononer ratios, even If sone or al i vidual 1 nterpolyners do not
cont ai n aH\!&t@b@@ﬁ@ndmﬁdﬂrmuoméfﬁﬁﬂloﬁhmpd@. agHesanbed bynk&x Rapdaltioor d| ng to
AST (P SEQUENDE DE ON 56"153NM§ Mét‘?\%OAQaJdeFrﬁc ép %N

m nut es, &r ab rom
0.1to 1(YIog<l 1977mppu?13§8 Erﬂfemm tlmrmbetaabalgy rbndmmarhiemolﬁnﬁ rbmlarhng)inOmS g/ 10
m nut es. ﬁ .ass _transit T moer ature % of t he EUbS‘t&gBtl al 19#‘ random
i nt er pol 99‘%?‘? 1129 BPR PRSI 9 °"1‘f‘8rﬁ‘ RGEETE N9 § M'e VEYe? §% PERA%0C to
+30C, rm&fonbm@fseéabbwucfrfawrbﬁiéapblymzﬂfam@emlyl@utcanﬁEﬁéatamﬂmeﬁloraﬁqg)r dbBg to
differential mechanical scann é t%a The d EWEB‘X of the substantially
random i APETIHAIR mere fhan ér@t’%ﬂ']tgf 530 '@“9%08 ¥nyideng AEOM§iCef er abl y
fr Omlfalbomonem%m Bl@ck@QfPUﬁwyﬂor%@h@ér?é’@ronﬁQé ﬁ\dh'bﬁfe‘?bﬁl@lo‘{e [GEGL ah@utM&e%O to
about 1.040 g/cm, nost preferably from about 930 to about 030 g/ cnB.
The nol e@[ﬁf@ﬁbb(e‘?@ tategrolymar et sharagferigrd py ad’é@féﬁ%ﬂ'?? of PBM’&%@@“CH 8fto
about 20gy, Ms&ﬁ&faﬁ%' Yhik mn@bﬁéftm thetariSorAPRMR 5pdtrufP6RhBIBb&EARIY réﬁcﬂm\
about 2 to about preparing the substantially random i ntérpol ymer,
an am)un!nt@’POlﬁm&bﬁecPe@k@l’%srﬁﬂ"%laoﬂﬂlﬁqﬂoltﬁ@ﬁ@'fa%ﬁmm%mﬁl@%p@ﬂ‘ v\ﬁmnmy be
formed d

ronomer - Srroe s RFRANNTBINGE cohidt scdunk < bl b EGIRRCR: AR ot
aromat i c ekereoiid paregntiokthertotgbpeakarea of theanain wbainahethglene lrad mathios egrasist he

g . ’ .
Pompol yi syt fdily $8q m SLELEEHy et IbboDineh IEXIGAPASUBRAIRIL®
desi r ed, rdndoexintesudlyroer rodhcddrors te abayaaherdionse hemomearspr eci pitati on from

solution with a non solvent for either the substantially random
i nterpolymer or t hSuuahngrba-mjefm/mnyd»mdlsrvmieh argaisetul fmmoppdingethe stostantiedly

pur pose of resent ntion it ferred that

el e pBandot R B bR dbSamne. 50580 FiShets Bt nisaaisn B RS o
wei ght ofprdtBRbiURM 2hé hl@édtyl 21 e PReteralsy n@hvzrw atffut Bteborcatemay |Paeticularly

vi nyl i dene aromatl c honopol yner is present. 0 The substantially random

i nt er pol PHEAPIRBLP eél@)’lﬁ'iﬁilpfcﬁé/ ngybytope-daf- ”@ﬁ“&if'ﬂl PRIMtens, desgeerdtor grtene-1 or

functi ongkdyfdradn c%bﬂhﬂﬁf wﬁﬁ@ﬁé b%éré"@f'ﬂrom bh@nkbosCmetyl-4 %@n{eﬂet he art.
The polyner may be read Iééa fonated or chlorinated to provid
sap

f unct i ondiekenai1 deegtong-ily wigrgacharetethyeneadr 8 edrabingatiarhef ejmé@we Wit C, -0
subst ant i i 4 JUL 2003 WO
00/ 59723 @#UZ@%%O@@E@F’%%%R &0 ﬁaﬁé‘?‘#@%'s@@ felzyl‘_l ext endi ng or

cross-1inking procgsses inclu t ted to peroxide-

sul fdP- ) radiation* ptlo&al tﬁ %8 g%%g%?tﬁﬁ E}'g?l r&nsa;gr?ﬁﬁ m%%?r‘%t"i'%'f?aof the
various ctramedlringbidigs eghaohegoeene &nd E%rau@edr Cn, sgpsusktingedhdrbofehes!
Appllcatlon Serial Nos. 08/921, 641 atent No. 5, 869, 591 ) and

08/ 921, 6XNERXCERIRN Mooy BreEpeing ? véesﬂswswnmqoa&r@n August 27, 1997.
Dual cure systens, which use a conbination of heat, noisture cure, and

radi ati on steps, may be effectively enpl oyed. Dual cure systens are

di sclosed and clained in U S. Patent -Application Serial No. 536,022, filed
on Septenber 29, 1995 (corresponding to EP-A-852,596)) in the names of K

L. Walton and S. V. Karande. For instance, it may be desirable to enpl oy
per oxi de cross-linking agents in conjunction with io silane cross-Iinking
agents, peroxide cross-linking agents in conjunction with radiation, and
sulfur contalnlng Cross- I|nk|ng agents |n conjunctlon mnth S|Iane

o o R v —— o . o o 1

—



(EP-A-514,828); as well as U S. Patent Nos. 5,055,438; 5,057,475; 14 JUL 2003
5,096, 867; 5,064, 802; 5,132,380; 5,189, 192; 5,321, 106; 5, 347, 024;

5,350, 723; 5, 374,696; 5,399, 635; 5,470,993; 3 0 5,703, 187; and 5,721, 185.
The substwotggbty random a-ol efi n/ vinyl (i dene) aromatic i np@rmb(ymx(, can

al so be prepared by the nethods described in JP 071278230 enpl oyi ng
conpounds shown by the general Formula IIl _g_ 14 JUL 2003 WO 00/59723

CP1 RlL R 3 M/ For ngligabld Jinyt 6Pinylidend afématd $H0R6A8RAMI¥NEAErEBmpRYEd @2 are
cycl opent adi enyl groups, indenyl groups, fluorenyl groups, or substltuents

of these, prp%@ﬁ@ea@bﬁtwaw raeaew 'ekeﬁé#ymw'n‘aw o exeE; dhesgeaPEesaRtEd by

hal ogen ,,n>y9d¢ on groups with carbon nunbers of 1 to 12, al koxyl
gr oups, gbea@?l oXyl &gﬁgr;a?oups i ndependently of each other; Mis a group IV
nmetal, preferably Zr or H, nost eferably Zr; and R~ is an al kyl ene group
or silanediyl group used to cross-1ink Cp' and Cp2. The substantially
random a- ol efi n/vi nyl (i dene) aropatic i nterpolynmer can al so be prepared by
the nethods described by John G *Breadfute et al. (WR Gace & Co.) in WO

| 0 95/32095; by R B. Pannel | pExxen-! cal Patents, Inc.) in WO 94/00500;
and in Plastics Technol ogy) page 25 (Septenber Fb@tﬁﬂoal Al so suitable are the
substantially random i nterpol yners which conprise at |east one

a- ol efd n/whargin arueealebtedvrionyﬂhe@rmlmoﬁ raﬂlaalelcelhémmrtgejfmdrdd;eﬁ@h&&%}l riaﬂtcals

WO 981 09999- A by .Fra et al e int er C

pr epar ed Wtai@”égﬁﬁhgfq ?s‘&?“% ﬁéa%e PRt ﬁyq@?&ﬂa? %@ék egen %r 6m about
-30C t o ahestiendeRfy $éledté‘tﬁfr&h&ﬁ@?ﬁﬁpoff r&cidedd Yoriststing of RpHBgsH &d B&AGadibals
WO 98/ 09999- A, Particul arl %/54 erred catal ysts include, for exanple

| e
raceni c- (ANRIPIAG oM hipdhaut # carRon@omar Rygier QP%R@HW?%EI@H?‘I“}"ZN EAPORAY!

di chl ori dehyp or a phenyl group substituted with from 1to 5 substltuents selected from halo, C, ,
I si l'anedi yl ) - bi s-(2- et yl i ndenyl) Z|rcon|urr114

racem c- (di
b e alk i Gathaaiok odm r@s(ajvam Omeora ROV Tl from o & 20

h l'ind
acen c. ( TEMAIerR 2] Beclierly sBSblo monpmere include styrene srd lower iyl ory,
C, ~, al kohaloggn-substitweccdarivaticesi toereph effretefrredinmonamerk sneclystesttybhe, a-meting t he
[l ¥ O et deh ANUTBRASSH GO BPBAGHARY TRk P L@ARYSS of styrene, suoh s fo

[N-(1,
di t hyI - dxanfple, yrdyo4, rbeth), ahd pat-Methetstyxbryes) tdubA ishyctmeetiwlmg Hatddemated nat o( 2-
) -

N titani.um di nme l; eny i.nmethylsilane titanium
Ui ety - R3S G 9 o peks el ety pRLAGHS MY W ielse
di met hyl SarbMCMdr@ﬂinvrm&hmﬁérhybtyrawd ((3-iso
propyl)(1,2,3,4,5-h)-1-indenyl)(tert-butyl am do)di nethylsilane titanium
di get hyl , Flr any goBtth:aﬁetmI‘\stei*tﬂsﬂlgzhfndel*‘aﬂallbaﬁtnqwr&maroaﬁphaﬁc Imtyimdmy‘hden% he
substanti a rapdom i nt er po t he ent inven ave ‘been
Goscr | bed PRSTRE I aeBpahEmetBtiyg adiionphadmeREbo iy o ¥ g dsTB o TR e
191, pagesorretpdnding t3LEOMUIPHO]) and D Anniello et al. (Journal of Applied
-9 14 JUL 2003 WD 00/59723 PCT/ USO0/ 08646 Pol yrmer Sci ence, Vol une 58,
pageszg 701 to 1706 (1995]) reported the use of a catalytic system based on
met hyl al unoxane (MAO) and cycl opentadienyltitaniumtrichloride (CpTiCla) to
prepare an et hyl ene-styrene copolyner. Xu and Lin (Polymer Preprints.
Am Chem Soc. . Div. Pol ym Chem , Vol une 35, pages 686, 687 [1994]) have
reported copolynerization using a MyC z/ Ti G 4/ NdCh/ Al (i Bu)3 catalyst to
give random copol yners of styrene pnd propylene. Lu et al. (Journal of
Appl i ed Pol ymer Science, Vol ulé-53C s5a@eR2)]453 to 1460 [1994]) have
descri bed the copol ynerization of ethyl ene”an&ognyladhe using a Ti C 41 NdCh/
MyCl Z /Al {Et)3 catal yst. Sernetz and Ml haupt, (Macronol. Chem Phvs.
vol une 197, pages 1071 to 1083 [1997]) have described the influence of
pol ynmerization conditions io on the copolynerization of styrene with
et hyl ene wberein ABES; thmaﬂprtqlw,taépluaj@tqncyqu@Whm supstitugnt ofmpatneao carbons, R'

21 29! 56 - NAtJ: et Ak S oroRBPIMIEIC e RRDY BP0 A A Ok

bri dgéd mBtAllocens ca een
Suzuki ( Proyneto dloapd icaltben atoms, @rﬁmab@dwdrogan\or nﬁélhymeadﬁmzris m‘debumr:terﬂ@

B o onbydrogsmor ot atky Fdiog) Sortaling o r'e BputH GBen RS, pre Py togen

monomer interpolymers such as propyl enegdstyrene



and butene/styrene are described in U S. Patent No. 5,244, 996, i sslidd JUb 2003
M tsui' Petrochem cal Industries Ltd. or U S. Patent No. 5,652,315 al so
issued to Mtsui Petrochem cal Industries Ltd or as disclosed in DE 197 11
339 Al t evidemkozKagaku Kogyo KK. 2 o The polyneric | ayer (#r/0écoiob&is

mul tilayer structure of the present invention nmay optionally contain up to
about 40 wei ght percent, preferably up to about 30 wei ght percent, nore

pr ef er abloy meghyl mrahleutatrﬂély\ﬁélaghrﬁ\ nm_;retrmnforrrrmshg pystdrar @yltye tepmit '@tahaw 10

wei ght r or nore further Cc.conponent ch as thos
Hosor! bobufig e B 1S maoemenPEARG il STt i g Al BCaBRY et asa o
(B). The jaginyetRiich Bﬁs@ﬁmrﬁéﬁr&-m%dmﬁdnﬁ%@%@rystsrmta @f@é&mﬁaﬁﬁﬂ@ vt the

term"tackifier" as defined further above. However, the anpbunt of the
above- de$dlenecbaymenizations| u@lefwmemmmsmtﬂwm@ifqrgﬁ tgeborbRQ gaibon aromeast

about 60 f , , r I

st Sanch BN a REE! St sfhodRabn A0 BBy EN-PEIERTT: ndRE- PARLGKBRAY 20y
on the tairahotrmngidteranfasﬁtenq:nﬂyy\mereﬂ dlighatic r(nBDromérso H?efefredrscmhcani,dhrhumal

o] tional ol ynmer s ovi nyl or nonovinylidene aromati ¢ | yners or

oPr onie APRAE Sy apSiemRle s vl At 9%?@rfaanvwﬁén§«3<émrmrh%

a- ol ef i ngafedH 446mb beariny émy@ﬁrcqws@mrht@hmnwwar hRéina sy Sidbstitted. rOEmMIEe 20
carbon atons and contai ni ng pol ar groups. -10 4 JUL 2003 WD 00/ 59723

PCTI US00/90 8625Sulistitugpisdnely GYQWP“ t'PnSFRHPiSrWPh G%HE'W%PV@OWWW‘HS

i ncl yge Q%raeahwr%rsm@ramwb%mgmr@e@aemm&rmmbﬁ 16RBAY BBhorBbrnyl. Most
nmonovi nyI idene aronmatic nononers, or | nt erga yrrers of one"or nore Xvnow ny

or nonoviniglerrad sterisalynhinderechalivhalic o ayrioainbatisrvinyh pevingisene cempounds are the

i nt er pol YRR} Z B8k U Oﬂpgemrgéhb% filifa ddIRBNRIR d1'ol e fio 3nd sBbdiflued ! L abl €
ronovi nyl “or “nonovi erne tic nononers’are rep Fasan 8

fol |l ow ng:yélohaxﬁrmsland Bethyddeng- &nbl’%ornem (Esﬁ]erzaIMmutalola are 19134, aerd 4}ave t he
nmeani ngs Z p in Forrmula f further above. Exenplary nonovinyl or

noNoVi nyI| CO0PXSti ¢ nononers are those fisted under Formula | further

to abhaove, parti cul s of suitable int rizabl e
conoridners ot her tﬂﬁﬁ'%as“%{?&\}?qw?”@%r{ﬁ BSHVHWW@%QS& MPFY:I”%%BHBI’

i ncl ude, dromagxmonbraer &hd &6tetiealyugaderdd diipgatis or amrzempraétlcynbmﬁmdr iAne or

i soprene. desi rabl ﬁwt 0 Cco &ITEI‘I ze a C{ ossl i nki ng

oo oS R G T bighh g Be ERh e SR Pesid Beraraid tine

aronat i ¢ driic@olPyamerably] e QSHSWEIW rahdom Meteipdyimed cona M@ \bithkt a)ieiteoranereat i ¢
nononer s vvlth ot er i nterg&%merl zabl ghcom)norrers rpreferabl y contain,

pol yrer i 24! PhWPR|dgNe Zfom ORYNYELCE RPN DG’ W@fegfﬁ? %‘ikﬂh'“ﬁPéﬁde%"QBFSF Ofat
| easty090 QRlafsHati®YnoMehs, of one or nore nonovinyl or nonovinylidene
aromati ¢ nononers. 2 o Styrenic block polyners are al so useful as an

addi tional , opti onathed@b¥tefdriddisiBsteMianyeandon m@;sorﬁrﬁbrs élrb%té&fommé?é @flk
copolynmer” is used herein to nmean el astoners having at | east one

segnent dithyengard gytepgandintetprolieracf elbylene criwens aeqtats'eg#me of a rubber
monomer L@b;efmlalgmmﬁ.rg frd %tE%rcerbcﬁﬁ &Btnsi Nt ended to include thernoel astic

et hyl ene I nterpol yners are, in general random pol yners. Pr eferred
bl ock copol yners COfH@éJbsﬁéﬁthW Gn3&6ATRBIRI eg%fsMélﬁD NohtdindGoR AoBlES.5 é
conbi nation with saturated or ‘unsaturat ru noner segnents. Suitable

bl ockescopdioph8s satraperagntuni shteastanedvinyliobenylidsne amatici msncpmeﬂ angiéor dvericadly e
not limt

b e PO B PRSP o B BN SR o5t avou

a- met hyl s3/5 ente berbardlcﬁlae&eaﬁecbd‘eyélnphammelemh having from 2 to about 20 carbon atoms

a- rrethyl rene-isopre rene The styrenic portlon of tlg

bl ock cop %/H@’Fe’?tgg‘g?feéj'ér"g‘é’ %@P 'P"@r“cmﬂf‘@r'{? 6 CYPRE dsteraingOiyN i ts
anal ogs arwk subktantiaty r&HHorﬁQrQ@rﬁNﬁé?QbM@%oﬁﬁT‘( 150 0/t0 3B A6t JtPMBleQsETcent of

i ncludi ng a-net hyl styrene and ri'ng-substituted styrenes, particularly ring
net hydlat e@h%ﬁm‘%@g ter aiBylenjealyamsayraied monemer(s)- opt i onal pol yners are

honopol yners or ) '
It has been found that the multilayer structure of the present invention has the

best drape properties if the substantially random interpolymer contains from about 5 to about

45, most preferably from about 15 to about 40 mole percent, of at least one vinyl or
-6-



interpolynmers of aliphatic a-olefins having from2 to 20, prefer a‘blgyj@l_tlﬂﬂ}]
18, nore preferably 2 to 12, carbon atons or a-olefins having from2 to 20,
preferably 2 to 18, nore preferably 2 to 12, carbon atonms and cont ai ni ng
pol ar gr eudgossePry t abl e al i phatic a-ol efin nononers whi ch ipgtiadpsg4pol ar
groups into the polymer include, for exanple, ethylenically unsaturated
nitrites such as acrylonitrile, methacrylonitrile or ethacrylonitrile;

et hyl eni emlylidenersamnatiamedomehyry/ordeerically hinasreaedliphatic dayabhyhaticeinyl or

hyl | ] h | am h I
ct iyl oni CEVIdPETRaRAT R ‘BB PPoo aBPuY, MsehPiRiRaDY TR G Rots Sﬁm
such as agmydié peehofart IdERt Bﬁ&él hhfic aiétin mr@rf%.{\@&%sbﬁléovcér%w&bni
exampl e, C, -Cs, alkyl esters) et hyl eni cal | y unsaturated carboxylic acids

such as MeNhgIOUERABrapesies, ar@ﬁ'ﬁyac@evgn ththe militavexsteichye &t el piessnt n- but yl

acryl ate

gl y%:ll gyl nR/renﬁﬁ-F mﬁ%%{éé%% H\én:&rr]\? éégF%}gﬁ%elrI]I g%%?(g]%@e'glb% g%’)b'f i C%g%l%geéﬁl de
such as Noatlakyhe (aboN -aneptionmesl reomimie saticu eemi shimehe i lof trel individa .

Pr ef er abl, rs._containin ol.ar _groups AL acr lic acid, vinyl
acet at e, rﬁ%rlpgﬁl fsaﬁ??%‘r?"d‘ augh‘% ag’@?’ylng?ﬂtw?(?@m lr‘?sgr)c/)ups t hat can )l;e
included in the pol vmth al i phati c nomer s |ncludefluor|ne
chl orine and broni r:r ‘Pg?’éblaﬁc@gl'[?ﬂ t%é%}%ﬁs‘?g?? ra3adyre Aggasgition E,

pol yet hylgengaily?ie f(&PESE))l t@ISOFyM /ivindyes, prferablaronPaedRits ed gaaroqmgi%gl dERs s of
et hyl ene or @L&){é ene and at | east one of acrylic acid, vinyl acetate,

mal efPc RFfH§ BP-THer\ BHP Minutes, ape eest REATE a@b’HSﬂ”éﬁ@leﬁl {o abest 50410
copol ynep§nutes. ¢F\@?ia§§'ﬁ'aﬁ§f’d/r{ !e%fp@?dt@eqq’?PJ)fYtHE%ﬁbst%éﬂgp&rﬁioﬁﬁﬂ@écﬁﬁne

honmopol ynmers or in mers o Ic a-ol efins avi ng rom%to 20
car bon atsaferaiy éf%rﬂg@ 19 r18pC, dFOTéPFSlP@@é’ foem pBQieytoerdd; C.omest pasferabit fiemi ¢

oY P P ELERE 2035, AgUELPE WSl RLOHENS MUl AP rALA IS Bl | 0>

having from 3 carbon at'ons, suc propy ene in
et hyl ene{DWUS).c Tba densityenf five whstwpaliyrrapg&d)re mﬁesioiyyrhansegerwﬂailyrabont @.0p0 lgyomeT S ;

| f f f
bou2 HEFlR e B LR Rl brRBba g RS TN als SRR SRR e
or rubber-g30ughevetd omg/pnﬁwbarpeeferﬁb@rffaxm @8 o ctBFEAtD Ut m@B@l@ﬁ:rﬁl’ lTHeene,

ot ai n, TR TN AR Mgl GeREtE Vo Al "k AgPuhaR e RRB EE

i nt er pol BBl Zalkd sbdutaDembidpreferably RESMGHoLRR t6lhlene S, preferabl y but adi ene
or 5 ethylidene-2-norbornene. -12 14 JUL 2003 WD 00/59723 PCTI US00108646

Useful pr opyl ene howmite mépamtgem@euwmtmwaendoﬁommdﬂymb.e aflamoubtibft &ALtR:
exarrpl es of 0&86‘”6 hO rrers or 1n elr‘{B rs are is taCtI

pol yﬁPop)ﬂ"é(h BYA %’r?g‘ H%'yﬁnﬁhﬂﬁ% Yaro omp Vmeé%mw‘éhg of

pr opy! engirgnet viyliHERS aroRiicandHoriek Bt SBvAtaH RériferbfuPéR. 4THeOprabente ot vm?r
atons. Preferred compnoners include 1-butene, 4-nethy I- - pent ene hexene,

and 1- octvyldenpraromatiy, hprepeoly R foysnasa! ’}%9‘35’!"5%“%6%%@ HUFPPiBPSa‘édel on to

the a-ol gfddent FPIUSntR)'h dmrc%nwmm@aatme V‘H?W@l.ameeéremhu@ﬁémée&%ﬁer may
therewith, such C4- CZ dienes, preferab but'adi ene or

5-et hyl i @érﬁ@pgm%fm éh%suwwwwﬁed@mﬂ@emlmr i degjradaby extration trofinieat

50 e

oonbiar JEREE8 eyt SRt ol g0k £, TR oL 06 BN
2.16 kg/ 23miom interpbigmeaagieyinyf orosnylidens al@matrpmm;)alymerf!:ommepumosewf nmor e

pr ef er abl 1. nut

Cormbi nat P isBoRinichue L B R o Bl il o el safeet eRBRT M hdf

pr O]E)y| e Bleohmfgrncpleth basem bneﬂm tIomDWaldght of tpels)apstaptyd"@mmdom l,rr]\tedeSI[ﬁner of
prefera en ene . random i nter in the polyneric

| ayer (B)J%'Cﬁﬁ‘de{’)d’é’y"g WQQPWSP?JY@%WWE%eri{o the multilayer structure
of the present |nv tio |cu ar| ood enhossing retention

el evdfed tenperat uré‘? su S@Bgﬂ yd in PP@?@ﬁma&?P% ’Eoﬁig‘?ql?)blyp'&?\ Sifag'égi rabl e
in the pn@dtb@bhammfuneﬁéﬂa‘nmgadr iR r&Ritioné\wel Kh&RA Yo %éé eleﬁ‘eogh HYECAM! §hbS
provi ded b nbossi ng nmbossing retention at el evat t enper at ures
faci | i t atReymaimayde @ﬁdﬁe@dﬁongted suemotratad falpieyideffundiienalized dedyadives

structur e i I

ol yrer (e angap eefeBletbalenhietRs The S b A RA I hrorbdlfmEt ARK R8RS oo
1133 (2.16 kg/ 2300) in the range of f.yom about 1 to about 50, preferably
fromabout 4 to about 39, grans per 10 m nutes. The positive influence of
the presence of a pol ypropylene in the polyneric layer (B) is particularly
vi si bl e at enbossing tenperatures of up to about 120C. 2s The best

enbossing properties are achieved if the polyneric |layer (B) conprises from
about 60 to about 90 weight percent, preferably fromabout 70 to about 80



1)4 JUL %003
WO 001 59723 PCT/ US00/ 08646 from 0.01 to 100, and preferably from0.1 to 50
grans per 10 mnutes (as determ ned by ASTM Test Method D 1238, (1979),
Condition E (190C, 2.16 kg). Conpositions conprising about 65 to about 90
wei ght pawb®oe$72a substantially randominterpol ymer and abeut/u8fdssdcabout
10 weight parts LDPE are particularly useful. Another class is the |linear

ol efin polynmers which have an absence of |ong chain branching, as the
tradi t i ofeddifiadiayarioys caainextending|af etasstiakiag ﬁmcyﬁ%qsgnflh@ﬂar%g@ﬁémgeQLODPE)

or |inear d t I d
pol ymer i aﬁ)?)ar;é psfc%@gs)ség@ﬂ( %f%é Q%é(rg”& %%Ea Bat eﬁeﬂg@ ﬁf%l%égggé‘ ?’%\fger son
et al.), vadows cnoeslinkihg MhMO@esgm‘asou@dpmbMQ Us. Hamté\ppmwbs Seeiahl y

o long lLine t hy. H in t r t
conpost " ARSAN Y 0L Bafeh o e BaD) 1Ry BT e BPasi o oean

centi get e78(a5Ly bothdedlen Angnsmed 19e7AS M aﬁstsybfetdspdhlahlféaa conilsinaioedft

i ndex {ASTI\/I1238 1979) le tion E (190C g{p in the range of from
0.01 to T8t e %lffér%ﬂﬂ’? BT EP: W%%‘?‘é‘ﬁ%‘yﬁ lawgdnilhiat ewre systems
further cf88mcloged BAY c@tfméchﬁ Wi, fp%&éﬁmppr@ﬂsmsenarw@@@@@@emy& oﬁ@eﬁ;@ﬁ@er
(honogeneous LLDPE). The hocrr&ngeneous pol ymers contai n no | ong-chal

br anches @ndsm(ﬁ@rr@ﬁpwmm A-8p2:39phdn thegiantefeol o ho M¥allon @ntl Shakikegands. e

doccr i bed o g, Ry BERGERIRERRD ARG o AE e AR Mg ton win

si ngle- S|sulane:artoab-yekteg aperds, rpesotidy cloasHimgng &jeats melopjunictign wittefadatda, and
concentrat ons, .as. des crl‘bg in qﬁS. Pateng N0t5 026 7@%T and 5 055 438

{ Cani ch) . SYHECHHE PR TSP HINERE IRIG IS SRS YUNERES WIB SIgRs Fogs-Iin "Pﬁ)g%erB%I vRgrs in
wh: ch It hesmemnaw&and@rﬂnma@omrw@talsdobﬁ @ddified b;r/] Radoud of6ss- linktrfgm@bysmé

nol ecul e { terpol ymer. nol ecul es have a sim|

ot hy | enc/EaMdHGE NPLIT iR Bt RepPRTEtoRoLE s rempomaa Srohisgenaame Bris

het er ogengepdsratid i @umaequad ckdbstlhﬁlngwal@éléfo?&nmﬂﬁ@& ridtittisgpaauahéry has a
density of from0,85 to O /cc (ASTM 0 792 and a nelt index

( ASTI\Jq-‘Sl238?*“(’@@'7@5”‘1"@0%31“IZBPP'E‘”€ fmmnv@r%? Lksg)g Ut fos examgle astthe CevAso. 01
to 100) apdingrkat.ably from0.1 to 50 grams per 10 mnutes. Preferably the
LLDPE is an interpolymer of ethylene and one or nore other a-ol efins having
from3 to 18 car bonoak oiEinod f?eﬁr@ffcﬁf&bwsws@emnaw @nBomah A& TReludes

Preferred conononers include but ene) 30 4-nethyl’-1-pentene, "1-hexene, and
1- oct ene. PaRIMENHZRg a Midiee Qf:f’o’rymf@ﬁ%lg@wﬂ%@ttaﬁpﬁﬁpwe P eneer raekerf i n

ol yners I P
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PCT/ USQO dx6dised in EMé-(A e 81 by darees Coftevammeetel prnidy e ateay Blopb GOBISZYI ity
simlar te h : : i, he
Cradi ¢ onaP s Aol Eihergs Py Sl el BbstafiE cbHBRE R Bh pbipticzait Fenlork bk
et hyl ene/ presdueés fromratemoppiiericeipso 380@ atmﬁgohares|amgltgnpeiaturagfrpmaBQ°©m opposed

|t er pol yia g iR HayB% S eRtd LB RERARRYR o PiBp el s Py

diff Sr enlt mab%ayaaamamgncahmrameé ol/the réhﬂesﬁx&nhoradd;_qrslmayemlsulglrﬂbrzmtpm cgrserrﬁe
5.27 5,27 T
Gensi 15 ofpws 8 BpmanoinEpRS AT BIHIGR Ces BT R rep Bee PRUMTRANIT Ty

cspect al Ty Zo f r om Bxamiigs otsilsbly esiatypte and mathonB i erdno tae by o
ASTM D- 1238 domaRét Oﬁdlﬁﬁer@@@isaloik@d o). Gahgﬁllcﬁfwseﬁ& Nb2)702,.af75 gy BlaP20i, $991
general ly from O. /10 mnutes to 1000 g/10 m nutes, referabl)éﬁframo 01

g/ 10 ni nutEEsAtRI4:856) gqsl\@)e'hﬁﬂéllsegat%‘hﬂoﬁs‘% 438; 3,067 50 5§PE B6T05REAEP8s t o
10 g/ 10 c { BodAST: 2 3;
Condi 1 one L BBY G 122 SRR, By DoRra g0 Re s 414 RS MBS BRN09%, 1
at | exst 5763.181’)1351‘(165551 yB&t | east 6, nore preferably at least 7, and is
essential ly independent of the polydispersity index, in contrast to
conventi onal poI yet mye euwawﬂaﬂy&l’am!bmw-aleddplawﬂdamm anémﬁhxeuntmbmlymleoman aldex

(SLER) habiPrappradtyl g Baces CoBetRL B Ziseo eriblndeisihd BBl o

branches herg eh@mF@aﬁ@gmuatorrs al ong the pol yner backbone; ii) a nelt-flow
ratio, o/IZ (greater than or equal to) 5.63; iii) a nolecular weight
distri butlon M/ M-, defined by the equ&tion: (MNM-) (smaller than or

equal to) (I~o/IZ)-4. 63, and iv) a critical shear stress at the onset of
gross nelt-fracture of greater than 4x106 dyne/cnR2 or a critical shear rate
at the onset of surface nelt-fracture of at |east 50 percent 2 s greater
than the critical shear rate at the onset of surface nelt-fracture of a

| i near et hyl ene pol yner conprising the same conononer or conononers and



ethyl ene/ a-olefin interpolyners described in the WO patent appli cal ﬁoAUlqoZUlB
97/ 01181. These ethylenela-olefin interpolyners have |12 nelt indices
greater than 1,000 or a nunber average nol ecul ar weight (M) |ess than

11, 000. two sl yneric layer (B} nmay contain one or norechiddo@ossdas |
present, its anount generally is up to about 50 percent) preferably up to
about 30 percent, nore preferably up to about 10 percent, based on the
total weight of the polyneric |ager (B) Yseful fillers include organic and
inorganic fillers, such as celXul o RI ers |ike saw dust, wood flour or
wood fibers, paper fibers, cqsn husks, straw Feat ¢, carbon bl ack or
graphite) 15 talc) cal cium car\%)nat N yash, alumina trihydrate, glass
fibers) marble dust, cenment du Iay, frel dspar, silica or glass, funed
silica, alumna, magneS| um oxi de zinc oxide, bariumsulfate, alum num

silicate, .calaium Jdcate I, d|0|de titanates,
ol ass m BTG DGy’ 4R aoben @M P o enyElrobly WhelFrliPlos, Sne o
nor e addisubytigent§ of thexe ifdepeRdantignt eact staart; &' asd € agshyurogeT &gmghraiegsn or
phosphi tes col orants, ;d? ments, |ight st ab% i zers, such as hindered

am nes: RCMEs,ydgaon Pt GRregn UmRgs AT 140 fi2 Akl grepRs. oAl oi I s,
for e§an1§r&1&9%b9ér?o%ﬁtlysgﬁ/&%ﬂ'btt%rl M @a@mdqu rRetdl, pPefeldBlyaffdrMiCmBsl S OF
aromatic oil's, or waxes, such a ly ene waxes; processing aids, such
as st ear insefarably & ard Retsan aé‘é&ﬂ‘tnetgi@h%@'f silapediviarenp veas torcseas-lnddin’ |a\més£§p

pi gments, viscosity nodifiers, anti static additi ves, or cross-linking 2 s
agents, such as peroxides or silanes If the additives are conprised in the
pol ymeric |ayer (B)gnat | ts
nown ot hose ski 1T pyefiidly ZamoR oo nfdeal BoarE b Bl il

pr ef er ablbe drepare® b@ the meﬂsxodsrﬂesnrpe@byzdatm (. Bragiiute 2. (\W.A cpmceéntobyn WO

wei ght , ric la o The rrerlc
(ayerb( o BEteararn s RalhufEnaleheBioB P4tPER, B Pl erbpsdy 2l PR

nor e pr efricahblygy, bage 26 (Bepstembet £992).0 2 m | limeter, nost preferably from 50
mcronmeter to 1 mllineter. -16 14 JUL 2003 WO 00/ 59723 PCT/ USO00/ 08646
The above-descri bemlwmtaamtéraltﬂue/smmqaw nﬂh@cﬁrﬁm’.twwy(nsérs adithgnieibiated

W th optl onal additjives and sed to t{] %HE Iayer (B) by any

sui t abl e 'A319Be RHIGHYYiRY! efRn V'@)’uﬁ'ﬁ"?é'c f’f' idiRctasqd iy, Banbury

m Xi ng, WUQ@OQQ@QQ@B??%BQQTWFI@HS dtal. | TG e n$té}®'lwlﬁérb I&En b@Wa‘?é&b?n
nmol di ng, injection di ng and/ or sheet extrusion. f ul eratures for

pr océssi ﬁ‘g”“ﬁ’%@'“gd'b%t)%{)‘i?’?%\#qt"}’” @éFﬁ!ﬂﬂWWW%HFTWSPq Fr t@éﬁﬁ‘ﬂt o thiet h
opt i onal pﬁgﬂﬁcb\b?éathf?s{sfb% tﬂége\/cﬂ?élés%dh@m Qéﬁbggﬁﬁerﬁér{lé’ulﬁff?rﬁafe%b%gﬁ é&s
300C, preferably from 100 250C, nore Pre erab from

The pol yrieglude, [feraxampiR) ra%m!%@'mﬂlhvhmlawdw sttlfr-(?cmﬂyl -6fphepgingeayd)zifeonium
inventio e by a
convent | GELE e e im A SRR P B BEh vt P RE e R Y 0
pr epar ed d)lyhawhi Brigtanigns, ;ammlmﬁhreethﬂsﬂatredlfybmrﬁ @-pethwi-#ci zed or nelt

pol yner r at I A 4 f oamabl e
el * na RievirReny EGNBR I e ctyh Pacile eI AR B S A T BTS
m Xi ng vvlpth;:hﬂebMMmagumgﬂrﬁmalkbnedqnanlryngcomrbhanmrathereaofhﬁa eldo possible to

t t t b it I t t t . t.
The bl owi g B lew R Kb hedhd et aed o iy SHBEER, T Py e YfLT
mat eri al diphethyy 1)@ &S, 4 /6A0V5 B|7-ferehyalid-s Shtdtens WStIdfha‘iﬂn@t)é(Z—)JBlﬂitamMmm xer.
The bl ow ter%y‘t at an el evat ed

pressure ‘Qg‘ﬁ%%'b (4d93%‘&])6?%QBWEG@%EWMBR%%EQW Ineshyly (terk ¢ pol yer
mat erjsal @i @ 5943Bfﬂ)ﬁlLlhﬁerﬁﬂ)ﬁBﬂlbﬁﬁllérﬁléo)tﬁlﬁéQW&llé&eﬂbmﬂﬁf@%ﬂ%&%HX?—B@I ei n.

Optionally,” a nucleator ended in t It or dry bl ended
wi th t he pepPyie2, %5@)11andW)Berttbétyb@ra@pidimgthmgﬂaﬂe ftaniummdjmethyb orRay

f oamabl e ly cooled to a | ower tenperature to optim ze
physi cal ¢ a?'g%{oé?{ﬁésrtgﬁﬂcs of the foam structure. The gel can then be
extruded or convey or
| ower pressure to fe%f&rﬁ%? ﬁ%gaag%gs r%ﬁﬂt‘?@hégﬁ?seﬁ?ﬁtgatﬁﬁ annzﬁ’ﬁﬁpagmécan eg]d
coat ed onihdhe pesértbnventiby haad Imsesheddsonipeaitin dhe Idematurat uoegd)&mmﬁraslsawmeg t.ed

for foam th S ; and C f.ahri n. f.o d at, the f.oam ng
tenpeviat (oRey VoMgreer. aRGR S5 2bEHosh ol AR 5 PeuRb e el ¢

| ayer (B) include inorganic agents, or@®anic bl ow ng agents and chem cal

bl ow ng agents known in the art, such as azodi carbonam de,

oxy- bi s(benezenesul f ohydrazi de) or tol uene-sul fohydrazi de. The anpbunt of

bl owi ng agents incorporated into the polyner nelt material to nake a foam 3
o formng polyner gel is generally fromO0.2 to 5, preferably fromO0.5 to 3,
and rmst preferably froml to 2 5 gram rml es per kllogram of poI yner. In

o, oy o o -



WD 00/ 59723 PCT/ US00/ 08646 carbonate, talc, clay, titanium oxide, Idi JUEa2003
barium sul fate, di atomaceous earth or m xtures of citric acid and sodi um

bi carbonat e. The anount of nucleating agent enployed typically ranges from
0. 01 to Svepeodss2by wei ght per hundred parts by wei ght of aqRUsI®BsHEESI N.
In the nmultilayer structure of the present invention the polyneric |ayer
(B) can be fixed to the fabric nmeans of an adhesive | ayer, for

exanpl e Bolygerscipacs: fobmess, \Fé’f@@s Bé@i@o 2064 P9%) renoeteddke useal 4 eatabkisehyde
syst ens,

d?/sper sed &?én 3\% éedr]&g&]ewgﬁbanes %@%ngﬁ{amewl [ta%ﬁ% C%IOQQPSE’:X?%IS
adhesi veto p?rebmatansﬁhwermdhgemeopolymepr Ksaudelrs@r_mﬂntenmream sive. Any

le | K th 1f the fab A .
< oot A7E0RA. 5B, TRl Chetl VilumP o5 el Bat Fist) nah rerstnos ve

| ayers beb%mnnérhgt.&puyrﬁ@mr\n.‘gmgv@l /Mcﬁ)IJ/Al(liQu} h@tag@bfd Givé fAndofh 83FB/mdre opbt ai n

opti mum adhesi on bet ween the pol ymerlrcf a,erP and the fabric (A . If an

adhesi veSVEPerRNALIORYENCe d-Us 1A eRirPRl0f ADS g glepee \RINpedsi eagesyer
(B) in tht@s:m'1tztebqrgz-r4¥starveqre§moeqftgéfaepnpnémmheremyre% and yrBAdEshy &

| ayer is preferab i p-coating, brushing, spraying,

reverse- irtﬂindﬁigtNg@/AKEnecatglyat cﬁﬁfﬂ@tz andiMulihaupt,dMasromolt GhemnaBhys, (oyme
dl t

oot o, RErBAGTTHY o RABTLISP) RS BheHE HRehi bMp E lof Thdfot

co-exsr udemmdpblymerradﬁtesof\sejrbnqwnh etigddnel usanditde Si(ie, @pEN#ert- exanpl e graft

| i f f dride | fted
sl vor o Phvi Bk fndlaBhFiiataRE oo At GRS BF aliyieBh dntiShesher
copol yWbrd@ﬁrc&pﬂ)wwd@é)ﬂrﬂét@ﬂdbéhéI@@ﬁa]ys@éhﬂ@%ﬁehbﬁdcmb"eotbysﬂ\ra?altcﬁﬁiakm&i

b, 302, 418; 99, 385 198, 327 or 4,588, 648. O her n/seful adhesi ves are
et hyl ene SHa1K M\m repn v@gﬁﬁ@@eﬁ—?—h&)—eﬁ@@a—%—ﬁ@h (PR 48 cRag58:3#Pi 85%ci d

or an anhyydy))@ad irt8lS PatehiiNGe 5,6521318, REusElallitirbated CHEMiSs, he Phé
described in the published Eur opean application EP-0, 873, 242-'A. The

gr af £5 ng mankiastwiel obi-etelininyy aromatic ranareRyntewpolvaary Bech as PgPytengiplyrene
acryl ate ngﬁughéﬁgﬁédecara%ééﬁﬂ Lif €. SOPQEAN r@&@é@%e}c syl t&'w(@@gboxy' ic acid
ﬁy rode t (l‘l|

or an an , ester e, imde or neta erive rom such
aci d) sucfetraghemitalfndustiesd.td.fona®i Rataot No. Sﬁ&aﬁtﬁ 360 issaed th Mitsuiyl i ¢ aci d)
met hyl a : . t te,
but yl ac%ﬁé%?m%%?@({%g'egﬁ tté]?ﬁga%blgﬁlg?eoe}n;tzﬁf-} am é@é‘?m t? réy‘lrk' {Zgénilﬁ%&’dgg

pref erablKK.mal efi ¢ anhydride. Al kali metal salts are the preferred met al
salts. The content of the grafted conpound in the ethylene polymer is
prefepably in the maagelyoferit layer (B)OS tlt\@mwtlarye'r gindctyreras dime prersenenymerber ably
fromO0.2 er c ht

per cent) ntglsoib%r\(ﬁ&%ﬁéta oth bo%?%([) W&fg}l’}t aﬁ Féf%raf){ﬂ{ﬁ tgn"’{e‘é’chP ne P 18

14 JUL Z@G&ew,)nﬁ:@é 5&7&5bl9@ﬁ/twﬁﬁeﬂmélg}ﬁhpaergerafmest meleyétéyrep pm)hlwmrlOas vel |

as the et used for graftin eral | ave. a density
oF Up t o WPEBEigBRY F Se P hidneilre s R tibenE, AT chtghe HES TiBe!

pr ef er abkyttter 68100, B&Rdtan tﬂe8&@l \Qélglﬂﬂof tnepbrymet.eratzyr B)omhe. p%ﬁﬁnérl@ 0 880
g/cnB. It has been found that the nsity i s i

pr ovi28i nGORROBRIKREesAERGH PROW arginpt Cémpaﬁéefamt@atﬁ"g t‘tegﬁﬁerh a8 fia further

f1exi bi | igh¥ve. Fn&k&Ferh¥ anddift @ftthé! laswe Eééd(IBBd su&tﬂﬂra!l@?éi‘fdéﬁt Mt@por%er(s)
ethyl ene and at |east one C3-CZO -olefin and/or a C4-C~B-diolefin, nore

pr ef er ablopnaralibis @t {asst alsut 60 pereent psefarablyalleash abewtdi0 perceRtsmops Riptarally y a
copol ynerg, p I

1Bt et FasfaERly BORoROM cha b PefolhPARRE of BBl HoregyPERlth 18 ol
preferablvgelgmgmhe(potym@'@ layer BNt , nost preferably 1 o from70 to 80
percent) based on the total weight of the polynmer. One useful type of

et hylsene pol yner s iPsefarred aédutrormbpmptr;vnalrpodym@'s Iayé moeodnyl mmerm)h/mﬁ/lrdenas
described b Elsb/n in US @ ﬁ& hp r % | QX her .u g¥lene
pol yner s % at&r'?f’ RRRET PYFeE DAL PR % 8’“88%8'?“?6%%‘ ik 'FB? erﬁ ent Nos.
5, 324, 80Qiptelic-di8fhstha¥ingrrdh ertb @0 catini £0@s R bydIsfing Havfgtfisn subsbaatic | y
| i near ethyl ene polyners (SLEP) described further above. 15 Met hods of

gr af t i ng 3AMS B RHIRING HREA IERUREt i ng conpound onto an above descri bed
non-grafted et hyl ene or propyl ene polynmer are generally known in the art
and described, for exanple, in U S Patttts No. 4,739,017 and 4, 782, 890. The
grafted ethyl ene polyner is dissolved in an organic solvent, for exanple
hydr ocar bons, such as benzene, toluene, or xylene; aliphatic hydrocarbons,
such as hexane, 2 o heptane, octane, or decane; cyclic hydrocarbons, such
as cycl ohexane or nethyl cycl ohexane; nedi um hydrogen bondi ng sol vents,
such as nethyl ethyI ketone or nethyl |sobutyl ketone tetrahydrofurane or

M . - T 1 o o o " o R -~ . r o




conbi ned by various nmeans, for exanple by nmeans of heat |am nati on, [}SJUE N03
coating, Zo cafendering or extrusion coating. A preferred nethod of
producing the nultilayer ,structure of the present invention conprises the
step of Reghgtam nating t he polymeric layer (B) to layer (g9ruSkngedl!y a
tenperature from 130C to 250C, preferably from 150C to 220C, nore
preferably from 160C to 190C is applied. Heat-|lam nation can be carried out
in a known device, Ssitatfle anavingldr manovinglidsne domatic pbighers pEiess, a

hot - menbr ane press, a conti nuou 15 band Rress or a conpression nolding

press. AROTA V@E@f%l'”‘ﬁﬁ%"l’i’&ﬂ%f’ PIORUBPIRGPRRVIMK OF m°§9\é'Py'§Ff‘9é‘fQjP%t'Cof t he
present H&Msmevsorar fﬂy&%& 6fhﬁe$§r%ﬁbr@fm&%|v%9p@rrm&%\)i aa;ﬁfame | ayer (B)
to layer (A). Preferably a tenperature from about 100 out 250C, nore
pr ef er abmpnpmers @mvbme QUD€ rooRIN0RNS lmsm@mnserapplteltb@rewm otmtr trsmroamd'rphaﬁef ul

met ho d r f i nve

corrpr?seg cﬁeﬁ% ST glgfrngx‘fwrlds? @‘é"é’f’f"ﬁé&t‘ %@%baglfy% ngerggge }ep(eg)en tfyagl?gr
(A) . Gengliawing i%brlfnﬁl’aiﬂQ'If ature from about 150C to about 300C, preferably from
about 160C to about 280C, nore preferably from about 170C to about 250C is
applied. It is understood thatr the r@ul E_I| Yer S(Iructure of the present
invention also 2 s includes dt ruct ured” fivat® tain nore than one fabric
(A) and/or nore than one Borﬁ'r'é?lilt | ayer (B) Exanpl es of useful |ayer
sequences in the nmultilayer structures are (A)/adhesive/(A)/(B))
(A/(B)/(B), (A)/(B)/(A) and (B)/(A)/(B) wherein the two |ayers (A) and the
two polyneric |ayers f] need not be identical. The nultilayer structure of
t he presé’ﬁ?"i"h{:/‘eﬁ'i“i‘ 8h é‘é?nthéﬁﬂﬁﬂni@é stated &) Ferpia Sfughairhaveo maemPlafer s (O,
Wﬂere' N RoviR h&bﬂnelaaaaﬁaﬁc POROMEADAY thselIBldd( eﬁ E%; %4 ((B),
(O (A (B ?C? (C)/(B I(AI(B)I(Q, (A/(B)/(AI(B)I(Q, AFS“; )L§r /()
or (BY/ (AppyeBpArtcHaficstyrete.t he nultil ayer structure cont ains two or nore

| ayers (C), the layers (C) -20 14 JUL 2003 WD 00159723 PCT/ US00/ 08646 can
be the same as or dixampleshf spitaiie BigrpolyNREZablapemaRRMErS O@ieftﬂh@ adwinovionial

I of
s??lﬁr:tszjr ép%ﬁxﬂmlﬂYﬁéquBf&ﬁénc%oﬁdzr%rqgcﬁ%éeg lr]tb?éa e tcgﬁ]u nt 4@%&;
fi ni shi ngspeojally butackena\orgsaprens. i losomgyaases Wﬁealpo Idyweath:tOI @petym(eB)ze @aaosser ve

22 ROl ARG oAl R

andl as t polyaeder the nul ti I ayer struct ure wat er proof. The pol yneric | ayer
(B) can be subjected to a finishing treatnment, such as a corona treatnent,
to a flane treat nerthegolyneere shmesovigyl of ndnaginglidepe iasomaticymbeeme fsowitrdothrat

mul til ayer, structur nt..Z |nvent|on conprising a fabri A
ond & poryREPMEEEEE BphiTeR G RN Pk Rt Bl sBe B Gr )
mul til ayey wﬂighnfahdrmfemblyc,rat tast 20 perchet Baneightadiane of A)oréutonavihlieoti bl e PVC.
Furt hernore, er structures of the present invention have a
smoot h sm%@yweé"%w%/ CHPRBPMPIi t ati ng natural |eather, sometinmes
referred to as i cS r structure resent invention
can B8 used as or %W@Q%’sbé‘?fktp(?%e{?]af%ﬁﬁ? upeft 33N a‘?‘gt'%g(ﬂ% POIYMENI, - ge
vari ety ahe peymeri¢ Fyer (BaThe taRrBick @Bpsigmer oslusathdredy imannaladtbmaier

structure of the present invention where good drape properties or desi rabI e

hapti cs aawna@élqaéhonerHQ% sqasens et ﬁha'idrPOAY'ﬂ%r'n‘i"Ht H\Atleashene blogk spgperiPf

wat eri Mper {YBEdH rRoRRESL HANRLEF, thdTReh TBASY iftehbied RERcludd HorRSelhaidethpiRhS
tabl ecl oths; tents: water-inperneable covers, such as tarpaulins or awnings
like tr ume@@{ymegs which g, in Ee@erébmqoﬁgeelymaﬁst d?rﬁéﬁrfegmkmpgiumﬁéﬁr contain
curt I ns 1 oNns,
nf | acani e Eaaghents CERARpc BATpe R LEHBInanEh Wit bkl B R D or
hones, ofrabEsmoroares segmbolst Sudablé diock h:opslymptsr aving trsatibatgd mbbefrmormnwr

i cl h ' l y. dyced f Wh h til
o1 ruct or &1 FEnRe bR 8| Il B oalre e n R e BT sy P S BonrreelorwBES
can for @awmérfé figrenid ¢9B8% smwtoﬁmﬁeatyrémsr o-RethyRErénsb@bdiehee-of the

shoes or as rei nforci n% material at the toe section or at the heel
section dmetbwa-tym@ég c-mehyishirensrisAgreaR-shmetyisirrang bhe syeenicopqriiongkthat e t he

Dr eSOt IEYpBAmeT RS %sao fier BPdrBAIGRLPE: diprehb Bhé 1 BRaBGORRY 0! the

present invent oul d not be so’interp AmpbuntS are in
wei ght parts or wei ght percentages unlLefs otherwi se 3 o indicated. -21



14 JUL 2003 WD 00159723 PCT/ US00/ 0864G TESTI NG The properties of |t1|thk/EFg[]3
pol ynmers and bl ends are determ ned by the follow ng test procedures. t
Index (M) is determ ned by ASTM D- 1238 (1979), Condition E 5 (190C, 2.16
kg), unl ess gaisbesw se indicated. Melt Flow Rate (MFR) is detE{8bdiResddy ASTM
D- 1238 (230C, 2.16 kg), unless otherw se indicated. The drape properties of
a rectangul ar tablecloth nmade of the multilayer structure ofythe invention
or of a emplagRincNEingLY-Hriditayyreat aNE HHgSubstitieasyfatdsasarfi@lid®ngig-at Zo one
corner of the tablecloth a square with a side length of 200 nmis marked.
The t abl B&IMtA] SY1€RPE on a rectangul ar table. The point marked on the
tablecloth that is _at a distance of 200 mmto the two cl osest edges of the
cloth, measured atOfhejmrefargy additipnal. AntignalPolysnarnarechameaolsnersigs t abl e.
After t Al t f n i he
angi ¢ ONERORpliRT ERRITLLRIRE nbfing Binglatf pldbtefiy b 131k} Bidhéiuol

ext ersdi N ta $2,lwaybonchtoine dr abdlefinsdtaverg fran Aea 20y pdferdblg?2 td 18,smarepirefcpgasiaphi c
presentation on how the angle is nmeasured. The larger the angle is) the

bet t er aé@i%ecaéq%paémﬁ‘rso%‘g%ﬂ‘?éﬁm PIHRYPON OF ETHYLENE/ STYRENE

| NTERPOLYMERS ESI % _T% ES] -8 The ifnt erEoI mer is, Prgpar ed in a continuously
operating | oop rea P'('ﬁ g gliphgtig grolefiymopym UQWW'H@E‘ rQ.‘Pqe-F[ﬂlfl‘J&@‘Hpst'Wor{hScrew
punp _pr oydigkasr hBads 18k BeamdibeethPastaly UndBirated nltilgdisehhf a4 dcrdbnithif® PSi 9
(3,275 kPa) with a residence tinme of "approximately 25 m nutes. Raw

mat er i al elrgnienitdleyytatharroailrie ethylenigaliy pesatuatedanydridesssushiasrmalgict he

tw n-scr iy : i i ] . .
cat Al tyot 7 yEHER. QA OHID HREA A6 aiiellh S5 et B HBlbonifide:
cat al yst ethglenizhiynunsatoretedadagtsixy ioagidséooth modo-earsadifonctomal) auch gs acrylihacid
titaniumc | - ( . .

4 cycl operit8 ey Slie AR FREIRdeR YIS HOT PEBRlPy Faie Y oo idenEall um
1, 4- di phemsdtiratesldiaetoeylic tids sugir &paethyl msthdestate, atiol! bedyizare, The al um num
catal yst_c onent is a comercially ayailable dified hal unpxane, Type
Sh ( MRCHISTORAIEsa3te: B Pyl pUmBlBen Rln 2P P DI HENAS YRR Ao ld

nol 8{5 r agi gly?wl\rmamdrh_?_tegl@frgirdntAdag@Fhsm@ﬁ‘d&li@bo@n@laéibaniabsl,:jajmuE&N-bmpi um
catalyst is |ist in Tabl e el ow. t -SCrew pu i scharges into
2 2 1 nohCl Rl IYRRSe FUST AoNGRNeBH TelpT e talyaaY Sueh BRABer SR80 10- 68
Type BEMydHE floupsBe dpic £X%& Wiyaddtate "maRId :ﬁﬁwydﬂ'&eaﬁdw@?loﬁifrilé.hﬂﬁ%gen _
exchangers contain twi sted tapes to increase heat transtfer. Upon exiting

t he | ast 9%xefHinyean bpigiudaddnthepelymersiwithalighatine-olefip sraneomeratigiugieat i ¢

m xers t@,ddde, SM&hPahPhroife; prdferablfsut W G aiearbdrfethyisild/ 08646
punp. Heat -rtrans er oicf) rio_s @?rpgulegt d tmpgug ?he excrﬁanegigbr s‘g{j acket to
cont2®l (FREsS)swpolyeinplavaridee probe | ocated just prior to the first
exchanger. The exit stream of the Ioog reactor is taken off between the two
exchangers. The f| Bugfanad ae carohmaie akethylene of pwprizne asd ptigast anerpi asitiied by
a mcronpt. I al [ N i.£ferent
sour ces ”Btjé&b‘?\?réysl ﬁeétt\é%ggnn% I%? q{' %ﬁj fg}%:or]g ?@%tngweB rg@&@%b@{;}@éf@ dggétéllfeap hragm
punp wi t topadyreersnerastbylede-gyrylic acid copalymens. f | owret er is used to provide
flush-flow for the reactor seals (20 pounds/hour (9.1 kg/hour). Recycle
solvent is m xed wiSuhahlaiewamplesad hsmnyppayraersooromterpolymedré ef aipbatioa-alafohe of

five_8480D-5-E, Pul,safeeder di aphra u in rallel. These five

Ul 531 ecterng a7 A &Aihaf 6PBE JBnereraveEys BFERYE PRl Riat %850 psi g
(4,583 kBa)actiEbCI?broﬁyl&éhéMG‘ihté\ﬂpdlﬁn@feaﬁuﬂﬁiénb)ana difle ©F aERE bialefidsthaviriger , and
t ot al re%cl e solvent/styrene flow js neasured by a separate m cronotion

f 1 ownet eFOMER 108 eafBoN atars, SHERas eRYieRe-RreRyans, InterPabaerssstiyiene-gizacteRs) . The
et hyl ene; i PERARH: i i Si

f I ownet e'rn?%rgﬁ ?stfé’r I's Sgg?i%%%@&dgdis@gﬁ@w%%%hﬁﬁéo t e%i{’ Roay?rrl‘gqsﬁ?raetam
at the olgaskonafi-olefio coptaining fremet o@Ehoubd carbbn @tormh derpolymiesned dilrdengyen

m xtyre I it V. [ r ient t t .
The. TompBrhY e 2o ataleh iy e Bughb s By b BN brePERFBmarst etk
| ower ed tdutdnehry-methgxicpamgas, ahéxene 144d togeak. The bletinicgolydier nyeqiss at i on
of the three-catalyst cglqn%or%r},ts take place in three separate tanks: fresh
sol vent 5P tiontta ihe 410k 1Ps PNe BIRPER Ry T9MANE MosPResRIPalaeHE 3ty
into theiHers WD SGEN 4 CI0), didMdsS praf@raB butRfibrebr® dthideRaeirdibdrhane/ar i abl e
speed 680-S- AEN7 Pul saf eéder di aphr agmqunps. As previously explained, the
t hr ee- conponent catal yst systementers the reactor |oop through an injector
and static mxer into the suction side of the twi n-screw punp. The raw
material feed streamis also fed into the reactor |oop through an injector
and static m xer downstream of the catal yst injection point but upstream of
the tw n-screw punp suction. 2 s Polynerization is stopped with the

T . .. e



14 JUL 2003 WD 00159723 PCTI US00/ 08646 and are discharged to the sbivddt 2003
and styrene/ethyl ene separation vessel. Solvent and styrene are renoved
fromthe bottomof this vessel as recycled solvent while ethylene exhausts
fromthe {18?' ;sofhe ethylene streamis neasured with a m cr QRiiQR0osRES

f I ownet er ?1e measur enent of vented ethylene plus a cal culation of the

di ssol ved gases in s the solvent/styrene streamare used to cal culate the

et hyl ene conver si onrseﬂ]heroppllepreraoman@r interpalymerg asokvem ingRparatafabie t he

devol atili zer wth a gear a second devol atl zer. The
o easar coXaHRs LB BOBP BT DER o LRe By R S RP RO abeol ut e

pressurep Ito? [fehé-%'fh)lléh% réﬁcﬂ@rh"Ht@r%o@ﬂie\/sedirtmterﬂblﬁné@|o‘f/9Fprle‘ﬁe%98@?%%@906@ a
gl ycol exchanger) punped through another vacuum punp, and exported to

a wast e m*ﬂémmntalnl@g tpapbivaaboulrh sai@ply aleatsy nfiefgrrasseomanomerd Mciudem t ot al

vol atile p

Si x- héol e? u&e%epgﬂ?&& I‘é’f'eé%‘htgrbe?ﬁ rxigﬂ%%"gﬁ orﬁng‘@{ %ﬁﬁ'e%%&%@ﬁﬁ r %45&4 kg)
boxes. TalsbeohtainRal additidvitbane vatéfia, trer @rmhdrie mta&bmtrb/hioalbnreaé i o AI / T|

cat al yst ESI - 21 . 1ES|-26 . 116 _: 1ESI

1ESI - Ti%’PéE@Pr‘é"‘]&b?%fher Wty SUC*EL"I‘:%‘IJJ -G dignes, Pfe(?rab'&é@ad@ée 8" - ei@/"ée”e% 15
Pr epar at hembofHenthPropi/lens intBRpRRkYy Edntaifl More than about 50 mole percent of

H cycl opent a[ | | phenant hr ene- 2-yl ) di net hyl (t butyl am do)-sil anetitani um

1. 4- di phEYE/PRYTRHFRHRIORYIERR - HBP BIOPYANDPOIYTERERAMalY has a melt-flow rate (MFR),

4ty L BBy RRERaMa o PR oy a5 1B G230 if HHEINRP R Ao v BT BpSgRlatl "
benzene fromatitdetDOd mepeviprsderably from éfo 80 grags nﬂrswlruinuteﬁ of n-BuLi in mxed

hexanes. The solution is allowed to stir overnight. The |ithium-24 14
JUL 2003 CVO 001 592@sREeh iS0e) to@cHé cenbitatio ofswl atiovd-degcitiddtsubtiaatially

1426 g (4 Hlebdasno ind EPGENELRRPDBOLINE ML b EREEPobBRPRERE. Seomer

i s subst n’tane peferablyha p%qy@etethylene?r}mdhmpﬁerabiymr ah tifelpolymeric layer (B)

H | t th 2- hl T 500 nl d
bot L ohn 1 PRVesbd ATtese a8 Fidhetias T IE bRl SRRl & BTt et EWeirunc

( ]lc\/eiS4 g] Partiedldriy aGoot em‘botsehg adtyetionfat eenat(ear Ehpératurdsied gdbe pwibsssiAg Sol uti on
(0] .

cycl opepntall ] phenant hrene-2-yl in
e TheTetbitigh o Aareuly Fegtrain TR oA e coRaTea REMAE. AT SHIRS  ho
sol vent  isfudt@niy pebvitiedely érﬁsbgéeg w@@atynﬂaosbmg\ret@an@napérb%té@iehrbe%:mﬁé& was
extracted vvlth toluene, filtered through a so diatonaceous earth filter aid

(Cei i t eTfaglitatip ikikar prRcessing. SHoh 83 U@W@%ﬁfdh%mug@mﬁawcw@df@ebmm geed

I sol ag ed giinRL Sl ffdsothe .@@rma tdraBlyaRal e oRfrale (MFR
H cycl o~ gnta Ilr‘%ﬁedr?gnt ﬁ?en?%@ goptr brl?tv | am no)85| Oanrge )500 L

r ound- bom%qudae,%omtallﬁpn‘g% (%6@9/@ °@®eatnﬁ>ra@pe@rfrem aiout 1 to about 50,
cycl Openg?e[férlaergfar&«mhbam%?a&hb@b @Pénh%é?rhloqﬁﬁatésaﬁ%e%n@é%ﬂ%nés ofitR¥ane is

added 2.00 is L ) mol e) of t- ut¥/ am ne. The reaction mxture is
al | oned PEESENEe Of@polgwevlane uatyg PolyReric jaypt &) deipardruigriv vidiblet alremioseigdear t h

filter ai éjmrgé;g{drt%segpr’to%% g},do&n ce with hexane. The product is isolated by
ven

removi ng resi er reduced pressure The isolated yield is

1 98 (88.9 perce i
Izgpent all] phenglrrft)er?regn%rg SQS)%&%%?%? ?rg a0h eg%n&)ffg golymﬁ 1c ?Xetr@)a 250 nL
r ound b otcbmprié ésafsdn abotta8hforedpoilit QIngrgKrt(be(ﬂtﬁBtﬂ, prefwablpfro(nr dthout 70 to about 80

enzone. ahBETOAr G iecubsbtA o ntdspalinih &5} Pohogfh i bouf g, Yoy

hexanes. wHight peaeht, prefeialilylifdn abowt20ns abodt G0 vadighitperdant ef the Peogyiies. The
product is isolated by filtration, washed twi ce with benzene and dri ed

under re®QYB¥ pressure. Isolated yield is 1.08 g (100 25 percent). 5
Preparation of (1

H cy@Po~ent a[ | ] | ohénetheesiassofuseiyl elalinis relymatsds genersily pedeced bya high

di chl ori .e)
of T 1o S s otabfRteSS LA ioB TG TG Rulind f Ao bRcid <)
nL of a ThEindranchedlew dansity pphedyvienef(LRIPE). tLDRE employed in the present

o Lt v eampsuBS FRR e Bl %ﬂ%@%‘? bighiski AT b B0 g RnaR Bt ol oy
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WO 001 59723 PCTI USOCO 08646 solid PbC 2 is added. After stirring 1|qir JBD 2003

additional 1.5 h the THF is renoved under vacuum and the residue’is

extracted with toluene, filtered and dried under reduced pressure to give

an orangeweabisar2zYield is 1.31 g (93.5 percent). 6) PreparCT/OR0@I8646L

H cycl opent a[ | | phenant hrene- 2-yl ) di net hyl (t-but | am do~silanetitaniumb5

1, 4-di phe%but adi ege To sl I]JI’{ of El ] i

. cycl opdRBPRY SheRtmrRerieraa I Grb i sems AT A0 miByiss @n geterainechy

di chl or i des{n 146t ethbd m@8ﬂﬁ|ﬁb6@tﬁ\di¥bﬁ 186878 {0 SofBdsionefcomprising

1, 4-di phenyl but adi ene in about 80 nL of toluene at 70C is added 9.9 nL of a

1.6 M solaporbsb terabeuiblQ weight parkpofisubstantipnly reaHam;iaigrRatyreer andabputids kens .

The tenp I i ed j he m xture to reflex and the
HRLHI G b Bndpdhel (M BREC A8 A

m xture i'S nain t'enperat’ure tor 2 hours. The mxture is

cool ed to about -20 nd the.volatile re rempved under reduced essure.
The rgsi due is sl ur/ﬁogbericf?s%tf ﬁf%?ar ﬁ%@}f)m%ﬁe@“% R%\E)eo alﬁfec?gﬂong-

appr oxi mejhalnybraficHiy) &s thelthRaditioned likearicy aaalitg dolyethalzmetpoly®hdrs fiedte@geHbolds
hour. The solids _are collected on a gl ass frié lﬁy vac(;ijum_fi ltration and
dried undéPRR@nlrarhiabasnsdy PanetnyIsne PldesoiHR F)impdeHeng £ipclergl ass fi ber
thinble Mﬁ&lzbﬁo@%hbé’é‘sb@@fo?@R‘érhﬁ%PUS. Pa¥drk Rioh 828 @98yAhassén 80! et
extractor. ‘After 6 hours a crystalline solid is observed in the boiling
pot. The sematines callethrierogenePusalitmersoC, isolated by filtration fromthe
cold m xture, and dried under reduced pressure to give 1.62 g of a dark
crystidl | i ne solid. HPREcpnaistamainly ofliose persdolyehwlene ghadns, mheHdDRBRt r act or
are stirr - ' : ' it ik t f 20
i ed hexRaRih i Sk ehiBafanl Rihatis dandfl 04 6ot 0e SRR Kk LuBle
dar k crystemtitnetes (g/ot)ias.deTdmimashiond8 T sinash MethanddD po0S, reevdi z aelt cnieg ABITM-ons

are provi | able [.B. T ]| r \properties are ovided in Table IC
"6 P 1a T S fehetiva 1500 o) Tt TR et Bt L0 oA sl
FI owEt hyl tesie ofHl 0\ddygtamg er T avkitys.ene Fl owEt hyl ene react or

Conver si onCl b/ hr kgl hr 1 b/ hr Kg/ hr SCCM~I b/ hr kg/ hr Per cent ESI - 183445202432070934
295ESIs- 2100470214648 Anthab8ads is that of the uniformly branched or homogeneous polymers

94ESI - 3734852203315@%%%85 QSESI -41004321 66429650.361697ESE-.5%044 202331513
781155293P8MOgeNNS 4303 D9NSeAqeEE PRYINEAS BYNR 1P11309$83D Q%E‘EP%MSG%

27610548 4R/t Br@dctes/datived frérané alodbaees (fhalingtidre 168n td tarbam dtorhey:
Table IC Inter- PolynmerMelt Index g/10 m nStyrene in _eth [ styrene

| ene
| nt er pol yHPOYHIORYS %'Vm%WG'U%%F@éﬁ@e-afcﬂeéng%io.Léﬁspaém 3,645,992 (Elston),
|-20. 515, £undEImdd 938 SPR-oHfe Vandlfard Ha FeBor ESNing ALBARSARIRAS . 240ES! - 7
9. 910. 831. 1ESI -81. 010. 530. 4 -27 14 JUL 2003 WO 00159723 POLYMERS AND
ADDI TAVESIPCTNaions (eaiesciinadindt-S. Batget Nesh 20285198an 2085088 £sanidid Thg t he
Exan| ' . . .
D bl ow o e o B e A e U o
pl ast onerrangemty distdeutedvithio agiven in@rpejymar mglecwp@pPWiESeRithe intadeeiyney 903

9/ . oAl Py B SBRIER ARG LR ARG L2t orr
aval L able {rom The BRGRRSGRb, RO ASSTYRRI. Lot dhombahap s

Chemi zal  Congasitiph geherabaGop deysitrof dloms0.B6 ¢ne.Sdrglcca@SIN B 792),| andva trieltM

230C, 3.8 : / Q.. Ll ahl.ga. JThe Dow Cheni
PR VPRV SR o Brel Bt 8 By iRine diee gt o 8T 100,
aci d1420camy graterat (rdRQ to250.§rakth pet 10/ ddutds Prefariy gl 1@ DREE1ahhe Dow
Chem cal ConpanyLi near Pol y-Linear honpbgeneous PE) densi t’qyteg%

kgl 8, LPEStaiheleRentt sthitrne dnsl ongiqymareptiir ppolgting haying frem & toniSasiaiy @omse1 C
measur ed B Le‘i’éﬁl{/ﬁ&%@tb%' catb R BofhsC 3 refer @B icombbmaVé bk Aligrsties pensi on
PVC (S-PVC) wth a Vviscosity 1 ndex of aboutY-fPVCPVC m xturel05 ng,

cont a3 hi nérne8hiJ -peetenent-hpkens, iapdAepcténsht hal atet a and a eNow i

ment f - PVCM xture of: 1000 parts of S-PVC with a viscosity index

of AL- f or nul ati on f oFartrentthé@Ss thdgslasshat sphstastially lidearalgfin plyreilsd SeOPNOP) |

250f PVCartiticial |eatherparts.o alcium carhonate of fine particle size,
To par o QeIIraRRURATAT G et BuRlaEPolim e FR. el iy o 4 p B s sl
zincoxide, 1.5 parts of stearic acid, 35 parts of Porofor ADC /L-C2
(Tradenmar k) foani ng agent and 12 parts18f irgastabK136 cell size re ulator
Trademar kWhit e Master Masterbatch with a pol yethyl ene carrier containing
about MB WLbat ch 145 percent of col orant and 6870 ppm | rganox 1010 and8710
ppm I rgafos 168 stabilizers (Trademarks). Thecolorant is mainly titani um
di oxi de. The nasterbatch hasan M (190C, 2.16kg) of 7.8 g/10 mn. and a
density of1.295 /cnBWhite MasterTitani um di oxide in a polyethylene carrier,
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or-Descri pti onCodeAddi ti vel rganox B900Anti oxi dant m xture of Irganox 1076
and |rgafos 168B900FF( Tradenmarks) at a ratio of 1:4TradenarkStabilizerMelt
bl end of W% /penrsent ESI-5 and 10% percent |rganoxMB AOraspger/usdodsisn1010
(Trademark), nmelt blended at about 150C in a m xi ng ESI-5 extruderESI Mast er
bat chMast er bat ch Uv10217PP (trade desi gnation) obtained fronmPPMBUVConst ab,
cont ai ni igthalpoegenl Bverdicne nihess phlygiers Bavetrbeessabililyi simizntd LOPE, Putithenark in

a of rolne I t nt ajni ng 50
percent P ﬁgf‘l er W%Sn%ﬁ'g‘@ﬁ%r%\%él angg?&%&re?ﬁ%]o%gn?% éﬁgers the
( PDVB) , I\/Bma@&rﬁrallbarﬁddn@b‘tyww@ﬁﬂorfefwmt&DWyﬁirelrmham%Odsw arsmgmmdg patkoam de
f oam ng agent, conmerci al avai | abl elLC2f rom . )
Bayer Tr a@BPRSEH 1P é’é%'ﬁ%ﬁ*r@%ﬂi@f&%”ﬁ‘%ﬁeg netarpgesieses fingas esvipne/a9ln| kat R
andsi | an th RARRY Ihia AABRE SelriAY pbhidlbgtd
758l OESpeE g‘?t%?ese S. A a%é(tmg? diary glﬁ%\?t c‘%ﬁr adéﬁaﬁﬁ%‘ﬁdﬁﬁk\ggﬁ$scﬁ)ﬂmn?rom
Mart i nsmalbem@hm)ersuustamlawmr Rlefia polymerseametdisatosgdan §/19 FetemtuNes
328Tr ade Vi ommercially avail abl e fromand
Chi nasor %8@%1éél g%&?g’%{;gff&@t CTrademark for a carbon bl ack master batch
o et Y301 hRopl o GO SLLPRT LR AT ATEITRK Aty B R O

~ ~ uutgenefaﬂylfrom (n85 g/ct e 0.:9Gig/dc, preféfdblydidnC0i85fddro 1dk0/855-y/Ckearld w@evauy
B225Tr ad é % 3 Z%tl oxi dant ADK STABADK STAB is a trademark from Asahi
Denkd®f offogt 48P Bosdp 9 ¥BS- ADKSTAB 2112, ADK STAB LA- 502Tri gonox
101Trademark for a commercially avail abl e peroxi de -29 14 JUL 2003 WO
00/ 59723 PCT/ US00/ G&Gmlﬁnaevplaesormlrigdo%wmﬂ Q3spavaditiore 1 gt ekghalke E

bri i d
T bot ofnoyfiaS it e S QBT BeerIRndr oY A1 Rifyes & podlid BitGEs Ly 1, 2"
Exanpl es pBsfeeably feara O 1a9/¢0 mmutemtw QPyo/he mimitesy andeesapgialyfrora 00 lagdQnt s of
pol yners ﬁﬂﬁg@@hé g)"l%smlﬂﬁiegr“l Qg mtlédblll ﬁ%r@&ée%ntl@ﬁ?@ﬁ/l l§92§8 %rﬁﬁhon-rhe

t hus obtalne Is thén used as th or an extruder

f1 exilBl e 1PQE/ 6858 iThe estifiovdipdeeratioathat 'ésthﬁ\'@(hd'sE‘t ieasho-8P) pisfesably ajleast 6,
pr e- bl endndre peyfeiaply dteet ngaridie eexéﬁtiadyérndeﬂ'@t{deat bf tAe ipalydispersity index, in

Elx2?823%%@%%1%?%%@%%@Qé%%‘eéﬁ"%%%gl USR5S Bo R S Ao MR i ey

6020. 5Pr itheapolydispersitylivgex\L 11MB W20. 40. 40. 40. 40. 40. 40. 40. 40. 4M B AO

ESI 0. 20. 20. 20. 20. 20. 20. 20. 20. 2B9000. 050. 050. 050. 050. 050. 0250. 050. 0250. 025Zn
St 0. 10. 10. 10. 10. 10.The. stystaptialptineangyisrerely et ($b-E80 have:3) tragp 0.01te JyL
éggg \?tof ggé%@f&g:ﬁ%gg?ﬁ © 1, idng %B%ngﬂ%{dﬁ\gér F300TBA®ON atoms along the polymer

Y bt B2 B0 1016 Lshar i ox vt e PBkn DSSEHFNEISH ¢ of
t he pol ymistritiusionuMaM odedinéd by &b eduatien:t (M yH{emelientheror equeal t)dhdl )s4.68t 0 a

conveyor aPu%'n\F,?D leth earsh sta? tl‘#eh&s%?H%t’oﬁs @Qﬁq}acm @%Qﬂi? tﬁaﬂn 19P 1 nto

the nip o ender Ielneme al endar
coating rfda[ep/cme or Wupaéshwwmrﬂt &ha ensebpf Ylitace melbﬁracswem/aht@aﬁt SOm@rcm'q ot

fglne g@er Og;@abt fAén '?WeCJEHti&SI diaar tdieaf BkloR¥bid stRaEAmbRIIaSture 8 a Thd=fleffisn

o 200 erat| w dth: 2 er roIIs
2, di arret%ﬂymﬁf(?oﬁ’rﬁ isigg t'aeeaﬁ"lggc%'ﬁa'i‘ oA cgﬁzf@m@a%amgaawnwim%ﬁ
Speed r anggmsity withio 18 @ erdent Ouhe,suﬂ'amm%mnma& ettahges palyméro 250C, 15
Compoundi ng: 60 nm Si ngl e-screw, 30D m xing screw, 70 to 270 rpm 76 kW
Long-chain branching is defined herein as a chain length of at least about 6

carbon atoms, above which the length cannot be distinguished by carbon NMR

30  spectroscopy. The long-chain branch can be about as long as the polymer backbone. For
ethylene/e-olefin copolymers, the long-chain branch is at least one carbon longer than the
short chain branch that results from the incorporation of the e-olefin(s) into the polymer
backbone. —
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power. The cal endering conditions are set as follows: Operating wi‘cﬂ I4U£e12003
at- 660 nm -31 t 4 JUL 2003 CVO 00159723 Coating thickness target of

about 300 m cron, Line speed target of 7 mmnute Melt Tenperature of about
175C, PCWU0B3086: 16 Friction ratio between first and secpotused@sser rol |
set at 30 percent, 5 Calender roll set tenperature: 160C to 175C and 160C
to 180C, Extruder rpm (revolutions per mnute) set at 100 with inclining

tenperature profil ent@ngedt té bR was i sadidmaaly utr@apeshettm"nnzﬁlﬁ nfd@EithhCthe
operating condl tions for oatl n% fabH CsS With nmer for rrul ations of

Exanpl es PPIYR9defdis r&aasafﬁtp &P W%“%R%%L’@C gt isy e POIYMEHIS n 10
E)a(tbl els I |s@b§ﬂFte|d|thrb@d avaraddéf lé@éanga?s msgﬁt; bmnbm/mrnalrt%msanggggmar ative
anpl es are | ste el O e 0 est rc se .
Scanpl o5 PPUSSRETRITAdt 7 B defermed g PorAl SR ot ddiran B 5B been
subj ect ededthan G, omare prefatabiyritonbefsaoe.5.he fabric i s preheated and pressed

on the polyneric layer. 15 Table |I1C Exanpl el2, 34567B9101112,1 3, 14Tem.
SettinZone 1 C15014Ai$40080d804r801s 0Hre0ds OTcls:LEs A@ight 2thylene polymers and

g}ggiggi%@gﬁg%ﬁ%@é%%%g?%g@%one e WO patent application no. 97/01181. These

C1651551 58hvienelsoiiingsterpivroars hays hirgelt indices greater than 1,000 or a number average

0165160169629&§P®@@ﬂ5 Ws6qhdP17bfss Tem .
C182182176160167~NmL8218417070100S eed r nb506059404860606055100100Tor si on

momeritd er cent 95807 68%38YYBORORYTUES mAY contain aprepimearg fllerspl If present, its
Cioateo1 et enianto Bt HOGIS0 B @UR! Elcrably up tp apout 0 peresny more - a6,
4447491 rreferayl upioran@6 4 6 HeEBY DRseth eathaigtal wiejght Fidhe polymerlc layer (B).

601 59723 EAaTPAdaqe Sar and B Gafleh ek B corifocic fiteslie GaaPduat®

Set t i ngZomsodLfldUE)ot BdbE BhEE L H4ED fiberd, ¢@)\m§a365ﬂrs@1ﬁmzonm§raon black or graphite,

0 1771651651657 4 77170170170Di C 82 017017

(O L et AR o R A A R B St R el 458 A6 Ravaney |
'llz'errper ?Lw%pﬂgﬁzﬁpgl;c;(@)zgia;sglw A 64 |- avming, mdgngga)r%o&%ﬁsémebmsewmm
orce r ct,| o erce

peod( A3l SREHPIR SRt T iealh B Sk doxe Denriesseipey

Tabl e 11 Eniae@pge@gpﬁwiaght Det ai | snat i on/ nzFABl\/ scose89. 8Threads per cm war
18.6 / fill 14.6FAB2Pol ester Fl eece58Pol ester non-wovenFAB3PoJ ester

Fl eecel50Pol ester wR&p w?M@nEA@éCm)tnmlaohﬁﬁ bh@adﬁ]oﬂﬁéddﬁme‘é/afbr étarhplei | |
19FAGSPol yester t echni cal 196Thr eads Eer cmWarp 9 / Fill PET >1100

dt ex PAB6 FNR¥Idapls arrdpaiinterad shprals WWPB'%CB'Oyanﬁ Plgngenss ligthplatbizsrs. 33
1~ Ju 2&%&%.9&&5&3%&%@5@%@%@@%' Suchasafifle faP BIRA hafurdSilExRp| e

F For Conparative Exanp F the comercially avajlable PVC C formul ati on
AL-f PVC | exampig ep%wz@(a%&eén P8, narhEienis Qi waﬁtglcalwwr@w@sm SAriWRYeSst

1000 part f af é@m um
di oxi do) SEN adpdlyefhyighdaRias bﬁofgéspggg?%.gs;mﬁ%%%gt:ggﬂ?dg T

parts of \Bmtl@ﬂ sesisi@nt addjtives piginenys ofiscopiemegdidiaisa aetistaticgaditives, or CFOSS-""kmg
25  agents, such as peroxides or silanes.

If the additives are comprised in the polymeric layer (B), they are employed in
functionally equivalent amounts known to those skilled in the art, generally in amounts of up
to 30, preferably from 0.01 to 5, more preferably from 0.02 to 1 percent by weight, based
upon the weight of the polymeric layer (B).

30 The polymeric layer (B) preferably has a thickness of from 2 micrometer to 5
millimeter, more preferably from 20 micrometer to 2 millimeter, most preferably from 50

micrometer to 1 millimeter.
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of zinc oxide, 10 parts of stearic acid and 10 parts of Irgastab KL36JULn2003
Exanpl e 15 and conparative Exanple F the fornulation is directly nolten on
two hot calender rolls during 15 mnutes. Then the nelt is applied as a
coating twotdgete fabric FAB 3 with the foll ow ng Cal enderpagusadsdsi ons:
Operating width set at 400 nm Coating thickness target of about 300

m cron) Line speed target of 5 mmnute, Melt Tenperature of about 160C, 15
Friction ratio bet\idemtovesiesaridsebstaatiadizrarider imtexbd)lymet(s)actanm q:mnlmeeﬁ

Exa el 0 rcent arative

{enper at APE ortbasl At E5RAa RFRTRA e pan AL Bysnie bE pB SThatli mastin
( Exanpl e khbyn af thatotisuchBask bltfse mpaedtd, Banfxgmikiag Foxtrugion Rsappliediag, rand
conparative Exanple F are foaned in a Mattis tY e hot air oven at 200C

during 2 ”M"H&t“@éendPHBg FOMARSSIAN MG, nggHen BRIqngans ot Hieet abrusion. Hxeful

pol ymeri
e

propert i eptiofial @hditivesmtoettie palyriess lavee (Biegesaradyiaresirere $6fC bed0d°Cy; prederablys
above. The anglees of th f.ahkA anpl e 15 and of
conpar at p(?én E@@&pﬁoz.ﬂp QTQO%gﬁ;%DSy gm 1%@ %ga%&& CE)r(lon foamed fabric. The

fabric (A, the nai 0 in the tatal i ght
of the coated fabri QB%' @%{LF F)éern@f Eﬁﬁem“%ﬁ Eﬁ%’/&f"&fﬁ %%Pfeﬁﬁm\/@i’%wf’nagd

t he neasungdbaf@hted. N idagedrpnendrShya(B) agbethdde W@b@%hiuor@b%sa&@ -34
14 JUL 2003 WO 00| 5973% Table 111 PCT/ U800108%gwegé v Exam | eMai n
pol yriér ifRTIRGEroqasFFd bR iSEYEHEA IS WengiRt\oRiepaied: B9 rﬁ’Q tesal e form

Angl e/ ”Q/a{Tﬁléﬁﬁlze&Eﬁ \ARE &R RAIERCorB bR %réﬁ%l&ﬁmé%§bnt&5@@rﬁ590304504|§
SI - 3FAGS503. 3307. 3505ESI - 4FABS508. 3312. 337. 56ES| - 5FAB5450254557ES| - 4/ ESI - 3F

AB5537. 532amaklg ask Rar extrating e g8 Hougioadiefte{armahs igam perduc HPIPRARENNG . 227
6. 225@@&&5@@%&&@? @%ﬁ%@@hé%@éﬁ% HeaPel t %%n%gﬁ.hu.%%%ggﬁ%g & S@ %Q/F;Bl

FAB1378. 3288. 526EY: 210. 241. 511ESI - 1FAB13 7298. 9
394304. 23Br6itisESmperaByd 27 M@Ring .p2E0.1 ZEShlowingBIRODERY badndospora RICF ABIEBE03803

and aompa e HEE bonBe ey Hif oheRBRRb R I EHEIER SN SargbbbE " ©
Conpar at mmeEx‘Ehmblewtﬁgeag@nt i enigexTyiin tmmelbmlmemEMMtw ddvatér pregbure4 and
Compar at | 4 RXRIPLE B! dubShEATSoE Nor SR OYEH AR RORSLh E2clled e

rrultl-layer S urés o |on as C ar truouctares

contain ad:qsmalrwm“elb:toWuagagerﬁtEBDomt@deemjslyathpmfrydeztidnallpIaamommmr.ma)obél' hiendedt ed
fabrics Exa es 1.t nd 15, have.si.m | ar. .ar even better

dr ape. pr B4R BUBNEF A oh B8 Hiehdbo oty g Ba RS AL GhyP e B B AG o e
W t h fo- PVihe foamabiel gel tshepueat@«rud:ared tb @ |bvier temgearstury to Sptirizaphpgicdtet t er dr ape

properties are even ?@Sl eved WgPExarrpI es 1 through 8, 11 and 12 with a

subst ant i alr%F“Fﬂséiﬁ%P PAIRGTUREIGht than that of f-PVC -35

The gel can then be extruded or conveyed through a die of desired shape to a
zone of reduced or lower pressure to form the foam structure. Alternatively, the gel can be
coated onto the fabric by calendering at a temperature below that required for foaming the

25 gel; and the coated fabric can be foamed at the foaming temperature or higher.

Blowing agents useful in making a foamed polymeric layer (B) include
inorganic agents, organic blowing agents and chemical blowing agents known in the art,
such as azodicarbonamide, oxy-bis(benezenesulfohydrazide) or toluene-sulfohydrazide. The
amount of blowing agents incorporated into the polymer melt material to make a foam-

30 forming polymer gel is generally from 0.2 to 5, preferably from 0.5 to 3, and most preferably

from 1 to 2.5 gram moles per kilogram of polymer.

In addition, a nucleating agent may be added in order to control the size of

foam cells. Preferred nucleating agents include inorganic substances such as calcium
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14 JUL 2003 WD 00/59723 PCT/ US00/086.tG Fig. 2 is a photographi c]l, JUL &003
representation of the drape properties of the tablecloth of Exanple .
3 is a photographic representation of the drape properties of the

t abl ecl ot Wwodo/soapar ati ve Exanpl e C. The conpari son bet weepcfngoodsand Fi g.
3 illustrates the inproved drape properties of tablecloths made froma

mul tilayer structure of 5 the invention. Exanples 16 to 24 - Artificial
Leat her TAdarets: tdc, fCéﬁyr litesiuat otleaispicadationt $iiate idiatamacendisiesethi or raiktuirés of al

| eat her. &S o

f or mul at |C§ﬁgg§é§n&g con (ga?tr)\ sW%g?‘%E?‘d‘“%i\% m%gs&zt epl tX‘i‘cﬁf"!"parts
of Per kadangesABHrma0md 130 paatts b(yfweﬁgm et huddrédpartd be vmyhyniea pblvrrmulr@énh on is
applied onto FAB3 as described in Exanple 15. A standard mat | acquer is

appl i ed. Subsequentihyhd heltipgbystricteoat ihapréseri aaRton thedlyeveat layerl®)Gan
duri n% 2 m nutes., The. foaned stru?ture is then ?nbossed in a hot platen

press Sat bedixgH 1 higdabris @by meaps of an gghesive laves mxa@pmwsf%méedm th 20
parts of (AfehilbdseddandOvd sbeh ¥eLeld ferrﬁénawa@esrystem PolfLfsthrieSpdleged with 8
parts of ultra fine calcium carbonate, 2 parts of titani umdioxi de, 2 parts
of Per kadsthesiyss, eﬁwﬁe&\efvywyb@cq-‘o@te@m@lym@@ digersed i ywatet ar kAlyuretanes diseessedo. 5

parts of p

et d ThiiS PSere O AER aafbs oD A el B Earede kR Blhe SnGHEEATL ¢ e
r esul t i ngextoatamigatismgchdhbsivedokroaatin tite ars afeosmebd. #sthel ésoici(Apd smibdib(amsl e 15.
Exanpl e O parts.of ESI-2 are . .blended with 30 parts, of ESI-7. This blend
s med Uanfi vB%isk ReSbrsiertnetie Bofiee SR arbreia BurrafiRee kb e aver &
titani umahdake tdric 1Aparcidedfio dblagosmimuld ddhesigraétwveeh tRopajmaeridNaget & ,ard 1
parts of F (f';ano B225, 1 part of zinc stearate, and 1 part of z s zinc

oxi de. THN& gk ]atl on is coated onto FAB3 and further processed as |n
Exanpl e 16. -36 JUL 2003 WD, 00/ 8975 PCT/ US 0108346 Exanpl e 19

parts of ESI-8 are f)?’éﬁ VG lpyer iplopatpd betyreepdie sabrig{AA) apg gﬁcPQ'%’“Pr’i"k@deWth

8 parts qB) i theuitildercRLGLIEBIGRE B@géﬁﬁnve%t@ﬁrthé a@f\eélbé RYbUTHefae. 1. 14
parts of Per kadox 14S, 2 parts of Porofor ADC 0.1 parts of |rganox

B225,150. RRP4EE BY diP-caakeg. Srushing, spraging, revergerrgll g@atmgrﬂf usiigcedanter sikifgrte of
stearic f

R e a@p@b mzfaéb%.c (@5 %/&Itherbo!yﬁxse?n@?éﬁg sazrﬁeg?rgf%g%gmg da‘q m? Eﬁol%%ﬁ?%@%

Af fini ty (ﬁmmdatp'm (NI émernaweystrmm*qunﬂ lgyqy (Bhgan be gprextruggd with@nparts of

ultra flnfdh%g{ comercially available as io Utrasil VN3 from Degussa),
2 parts o S 75810, 4 parts of ATH, 5 parts of Pol ypl ast PC 7301
LD, 2.5 parts of azodi car bonam de (foam ng agent) arts of Irganox

B225, 0.5 parts of Y$a{e adhesiyes arederexamplg ¢r fcogp(ymeir%w el MEIRIC /A Op| end
i's exfo udadletdhﬂhgamdetuslgmmdrmlat pdlﬁm@fer alitH &s anh e&b}@ﬂe hﬂﬁﬁﬁor togolygmkt, d S

e o Eap e S Rl Bholhr STRderuleBRd). fectadiind L balent RO

appl i ed o5B802,4h8: 4599%385, 4)188,32TIoe 4588®H448. | ayer consists of a blend of 70
parts of ESI-2 and 30 parts of a high density polyethylene with an M of 4
g/ 10 minutes and a QthessefulEdhgsBesagerathyland polyynersavhich hivecgraited theretoair t s

of ultra &dﬁ%r%ﬁ'cﬁﬁ)o&wctarc%@ér an% &ﬁﬁneg%gth?ﬁlaé m?rdé)@tr &Eta@éalﬁbr‘x@@hlcﬁ%re
758/ 0, 4 parts of ATH, arts of ar s of_lrganox B225

par t s2%f Satibedinghs Piblh | BUoRPRR IR SH S S A h?ﬂéafEQﬂrﬁ%@P?'éf‘
fabric cofrerirabipg 4 @9cuamewlwwte | gﬂy@dyx ab@la&é\@m élmamﬁum;aturgmossed and
subsequent Ic>P4ocz—:trboxyfjc &8d or 3 car'boxyq c acnd oL an an%ydrudGe an es?er am%e |m|§e <2>r1 mae?aﬂ 22
salt derived from such acid, such as maleic acid, fumaric acid, methacrylic acid, acrylic acid,
methyl acrylate, methyl methacrylate, ethyl acrylate, ethyl methacrylate, butyl acrylate, butyl
30 methacrylate, acrylamide, methacrylamide, or, preferably maleic anhydride. Alkali metal
salts are the preferred metal salts. The content of the grafted compound in the ethylene
polymer is preferably in the range of from 0.05 to 15 weight percent, more preferably from
0.2 to 10 weight percent and most preferably from 0.3 to 2 weight percent, based on the total
weight of the grafted ethylene polymer.
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A~ Foamable layer: In Exanple 21 60 parts of ESI-2 are bl ended ‘Wil,t r]yfromoa
parts of an ELITE 2 s (trademark) nedium density pol yethyl ene wi'th of
0.8 g/10 mnutes and a density of 940 kg/nB. In Exanple 22 70 parts of

ESI -2 arewbloesgterl with 30 parts of the ELITET"" (nedi um depSi/ug00/08646

pol yet hyl ene. An above-nentioned blend is mxed with 10 parts of calci um
carbonate, 3 3 o parts of Polyplast PC 7301 LD, 0.7 parts of Lupersol T""

130XL pgr oxi de ( comnfgcaft?uleyhm' parpher 45 wen & ﬁe@@%oly@e?wﬁ%hﬁ§%%d3| o
r ganox arl (0] ZI1

DO ey 25 B R T REa 4 Re Attt b i o Bier o B G ere B O FR B o

i nt er nal orgoReydmwmeskpreteeatily froml 86D 6. sgmg/msngqmmmd fesroosested.g80 a
oo s B e o AR 7B R BRRAD i ToP e B B 1<
azodi tar boffieirntdeecdhasicehstrengtidattt flexiblity.hBrei¢rablg, the dthlempepsigaef isrart he
product | ﬂﬁelﬁglg@eﬁof%tﬁm%ﬁéaﬁne@ Fﬁée‘%ggrérlﬁgé 18 &eﬁr?%&/eyg'és-d@éitofeﬁ’mr d S cut

off and iI's eredfllm
has a wePtfierably aspatymzoof gthitene aRe adatentieletn mestmr@fﬁrai&m cERelppeeof s

| ami nat ediiine ahBrﬁﬁJtéHé f E}{e‘?(@ﬁe f@wetrcym ;ﬁhteaevxswac@ﬁéy%E%Wé}l%fé&r&%45 ¥

19 threads ger cm of T 280 dtex, hereinafter_ cal BB), 'b) a woven
fabric nRERECTRPYMye H?aé‘rﬁp BFreat. W@F"c%’ﬁfe%‘?'yé’%b@%l‘é’s?%r?efaﬂ'at mysheietaakly of

?I':’AYOhb C¥rofh 7fmo@@ pfemmt Cbamd@nfth@mta wHigh @df dle folynie Ceny uééfulay;wbv&ﬁpl@ﬁe and
5 percent, o

D ot R BlertE B ean ol s o B REE Bt e S Ao Tib et bt EBtenindASer o
film ont Gateme Noa®64%99B) Ohiem ubefahetbylent aglgmethandsproee geaisyforprobileng thesn used

Ex Les d
7 B ool deceeebl e oeamble | gt b S O
parts of arafherssibstantpxlingss egpjiens F{Ohr"a@férfﬁlaﬁp) @Qﬁﬁ?ﬁb@ fl’&ihleyaé% | abl e from

Elf 2 o Atochem), 0.2 parts of |rganox B225, 0.1 parts of Chinmasorb 944 and
0.75%parts of zi nc Methads of grating.aF abenermantiqneshosting Gemgeundhentassabosen

g/ ne IE ge@@gmam]gﬁrgcuneurm;p@wwroﬁmmmbcaymerrarergehbﬁuﬁaﬁg\gmmraf&d

escribed a or addition o

azodi car [S’SF.%{%Fge il i c%il"é Sge”r‘ Pr‘i‘lj’?g? gﬁa}‘ﬁ%&géggﬁgpw of the layer A
the 2s fab

Ut i an oven ai J10ETGE ab%ﬁ%ef e 15 Qe el OHRah IR T o 2, °

conposi t BYERBRIDENS, SUehahbenzergetobengner ’@’Fﬂﬁ@s%’@@ah%hﬂé’%afbl@@@ sugh BR AEpANSs 16

to 19¢ - 3|8ptané4ooiéﬂle 8P8tak® &Qh@ﬂ]&&eﬁ&@rﬁﬁﬂs@@w %c@l%e&éngghﬁﬁg@/ 08b46
Exanpl es 2]] ere Xce

g he no -fa yers B) of
Ecanpl o3 cHFoBRGnsmEEm iA{aReR BangAS SRivepey tushs meyr S RTiRIe GeStsByibna i n
Exanpl es idbutyhkket@ie, setchhytafurahe or iestidry baignalpailethatedbhydrscalbonobdr mintdras n a
foanabl e fgygr A). s Exanples 25 to 28: Tarpaulins Exanple 25

Preferably, the dissolved grafted ethylene polymer is blended with an

25  additional adhesive, such as an epoxy resin, urethane, latex, acrylate, elastomer-solvent
cement, gum, or polysilicone. A preferred additional adhesive is an isocyanate compound or
prepolymer, preferably a di- or triisocyanate compound or prepolymer, such as tris(4-
isocyanatophenyl) thiophosphate, toluene diisocyanate, methylene di-p-phenylene
isocyanate, or urethane polymers thereof. Examples of commercially available

30  polyisocyanate compounds or prepolymers include VKFE (manufactured by Fratelli Zucchini
s.r.l.), DESMODUR RF-E (Trademark of Bayer), PAP! polymeric MD! (Trademark of The
Dow Chemical Company) and UPACO 3570 (Manufactured by Worthen Industries, UPACO
Division). The weight ratio between the grafted ethylene polymer and the isocyanate
compound or isocyanate prepolymer preferably is from 10 to 1:1, more preferably from 5 to

35  1:1, based on the dry weight of the polymers.
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50 parts of ESI-8 are blended with 50 parts of ESI-7. This bl end &sJuli 2803
with 15 parts of calciumcarbonate, 0.1 parts of ADK Stab AO 60, 0.1 parts
of ADK Stab 2112, 0.3 parts of ADK Stab LA-502 and 1 part of zinc stearate.
io The fomwmbaiormn i s added into a Banbury-type internal mpcarySodhgsdé t he
formul ation is honpgeneously conpounded at a tenperature setting of about
150C for about 5 to 6 mnutes. Then the nelt is discharged fromthe

internal m xer ontoTae L’a@hésnﬂ? édm;ﬁr@srng @gramt@QWerprm@( SEdre RanRObrEFBREDy,
sheet. A conti nuo is used to feed

Che: cal endR ORI o hHnd ds sfprdg et cafuina it i e Raie A ma ot e e oven
i s pol yesirlaen frmtxdhesmeﬂépré(é@dblyiene@befbfb g PO/ mpeeic layee (B is &Ppplicditoitiiefabdicby 8
per centi ted to produce a polyner coating on
bot h si de %rhha%]lg%err}o%o%?e?ﬂfg&h p?eans ggachl eve a B/A/B structure. Each

pol ymes Iayer on botfhhstatbes (Y istnbe- vpmAeylengherfaibsin@tlhaﬁruaumloghﬁos@fy oo,
200 g/ nR. rts 0 er cent nd

per cant  Ebfe RV AGRFSAD R Pog B A SeBT s uPiARRE) Merpvrasia Ay (©)
copol yrner aM\ﬁtHbf@Bnd\/( 3Of 2 g/10 mnutes and a vi nyI acetate content of 25
percent (ELVAXT"' 3190 from DUPONT). This blend is nmixed with 30 parts of
ATH, 0.1 parts of A@Ke%@#& A\Pﬂ@@opﬁbrﬂal Qé“ésﬁ/e%ye‘?\%cﬁhétbo@lrﬂe%): 1&yed (BPELSHOT
ADK Stab LA-502 and 1 part of zinc stearate. 2s formilation is

pr ocessedca@bined @W@@@us Re®Ea Rl axa@mple bnapeans afrﬁpattmmr\@tm ginteg cealinander ed
film C n
N e R e e e R S s L T
has a wei mapresemmml@s@org;tms tm step of beatdheitdding Swapadlyrgeria lhgerf(Bptd laybas

oat 1 e BT kst MR ARR A 38 SRk oS L BT RS Fbes B %E el o
27| 80t Ealr brefefabStond 160€ tbl1®0€te¢b awﬂhladZ@ieaalahﬂnat)Ega::h@d déﬁgﬁilscltu%/ ina anv;g

ene mn
ol et MY 88V i bs ArpL g oh Shahalath Bres 4 b eRBrase e  SBiTuRe as

U trasil WhRdbreaeobPage ssiodtn®dingSpreés.an anmoni um s poI yphospat e/ nel am ne
system (available as BUDIT 3078 from Lehman & Voss), 4 parts of titanium

di oxide, 0.2 parts @fnotrre@agam rﬁa%d o@p?od@@th@%é)ifnu'ﬂl%btﬂ;&@% of Ehe?preeéﬁts of

Chi masorb 944, 3 parts of a P nol ecul ar wei .3 parts of
st~aric amVGnt'qfh%O’Bﬁriﬁeﬁlﬂéﬁl%feP§ eXepeRiEg ‘P%P?'ég‘ﬁf‘? \gqygr @)ﬁ%iqye'[@ﬁp&’%f?[ﬁfbéy af

about 175%mﬂ_&§td?@*r5m' afbobf ﬂﬂ?‘fﬁf) @yt @56°bem'8¥eppr‘éfer5$1§ foR! Siles 46-0) t'osab%'@l@

coated onto a pol ypropylene fabric (5 hreads per cmio of PP 1
dt ex from2BB¥hie aPNIEK 8673, her ei nafter cal I ed FAB7). An identi cal second
| ayer is applied onto the other side of the fabric producing a B/A/B
struceare. The t hi cRiféggother usedultmorthed ot praduain@thegnalbigyer SrueBIreal thEpaegant

28 A pol yWehﬁoﬁ%}ﬁé%s(m&ﬁbﬁtofl_ﬁgtn?sfloﬁ %t.hgwgerrgﬂm&[p@béﬁg& goqgge f@pric on a

co 15 extrusion coa 'l ne percent of
t he total dee&ddlly@stsmérattthre fooatbarg. 15!51’@ o ata;ueeoo%: peeterabfy fiddd apautt1$0eT to

adhest ve FpETAeE mpt eraf’ea%b&frg@%rbﬁa?ai%%fa%wéz&%do?i? SMiRbkness of the 20

coating. This |ayer s de o mer of et ene/ net hacr

aci d/ gl yci dyl net hady/f4p ersﬁ\?ﬁlthﬁﬁﬁ%%@?ﬁf ﬁﬁﬁ?tu%éémp‘fer%%'@fef’%% 8Rem
The top | aRiddsstrayiuraiditgt dontan Aroré thamcdhe(fabfc (A) mhd@X hidie etananeanuberit00C.
The adhesi ve Ia er is extruded in a 2-inch extruder at about 200C. The

ext r uder s 1348 (B ipiamiesiiusell lyeteeusERes i the piiayes AeRtUgs @%f 712 mm
wi dth and (4 lédr@ﬂ\/éﬂﬂ)/@)' 9{)/ Bﬁ(B‘%' %/(Bfl aénd%B?(&/(B?WﬁSfeﬂ {#e8w8 layBROW) a4B0C.

The nelt i's extruded abric FAB5 on heated rolls of
a tenperatthﬁéNCamMEe'l@@@rér‘B) D@%Mé@qd@ﬁ&ﬂy cool ed on another roll set at
20C. The total thickness of the polyneric coating is about 0.6 mm The
mul tilayer structur éhepnuitiayectactoe of thg resebk imvphtisn @& com28e ane or more

23[)} L%#Lgre{dgltlgﬁ?ln%eéﬁmg %F\BI%PA h@ sequgﬁcer%*ltltté Jaﬁgl%rprgftepalbw i R)?(ém be
(CY(AY(B), (CY(AY(BY(C), (CY(BY(ANBY(C), (AV(BY(A)(B)(C), (A/BY(CI(C) or
(B)/(A)/(B)/(C)/(C). If the multilayer structure contains two or more layers (C), the layers (C)

-20-



3 0 step, such as corona, flame or enboss treatnent, or applying a‘ f'a&]'ﬂezﬂm
and/or printing. -40 14 JUL 2003 WD 00/ S9723 PCTI USOO 08646 Exanple 29 A
t hree-l ayer polyneric coating is applied onto a fabric on a co-extrusion

coating Wdgysetie top layer and the mddl e | ayer are eachpalpaigooddssper cent
and the adhesive |layer is about 20 percent of the total coating. s The top
| ayer conprises a blend of 70 parts of ESI-2, 30 parts of a high density
pol yet hytasmiee thaprRE)e ag erdiigrem frasn eackypther.n hribatyresefdheadditieriad {ayer(sOEn

kg/ nB. Thi j ' MLt h - i VS
758/ 0, 4’“6@&%‘15%%%Sgs")péfgre?g%‘éf%ﬁ E'feg'gp\'géggzgﬁ&/‘?t%fgz Egé'?"?'é%?ﬁ*’r¥eﬁ§3% 328
and 0. 2 grerd mcqlerGjengsion layed dinisfiing layied dt @ UVagyretectiomiayerses t he sane types
and anounts of ESI and HDPE as 1 o the top layer, 2.5 parts of Silcat VS

758{1 0, 5bpartjsdof Aﬂ'é-ipolgmaﬁl@eofB):?ﬂh)sphi@SIariBﬁ‘? paPdsdsih tle Mupigayes of_alnI
azodil car bonam de. nasterpatch 1 n polye en oam agent, commerclally
el |'b| S TEURCPERIDHE PGPSR ERIVEELSS o b Fdre Bogr (AT Gabiecties
and 0.5 Rafit APANbNS réndef the mMlBIaFENQRICHRe MAYSRPrdot TRSoIPhede lEP@)%ARr Of
et hyl enel methacrylic 1 s acid/glycidyl nethacylate, available as Lot ader

AX8900 f boAvigiPetedtane fBghingieatnegntasven Asutsonaljeataest &o afiamgdeagtmant or to
2' [ z-i nCQmBé%ﬁi ers at about 200C. The adhesive layer is extruded in a
2-inch extruder”at about 200C. A nelt is produced and extruded onto a woven

vi scose fabric FAB i i =€ - T i he
t hree-l ayer pol yrregtih%écsggﬁék\agﬁ%cmol ngHFL@U%%X% R’rﬁ%{ﬁéﬂﬁg%ggﬁng about
1.5 nm iRkentdrocongaising & fabric (A)i anduspdiyherdsiagert (B) haveasimileadrape prdpestigsl sss 30

t hrough 33: Uphql stery Exanple 30 6 arts of ESI:§8. . rt f -2 and
10 part sSaTesonAgH RrR SRR ERR Y TR RGP s (MR gy esBle £V

m nut es agghéndeathé multliayed 2tri@lnes oatte gresard @dienforshalieea smedth sufaca Aedlaw t h
30 parts of  calciumcarbgnate, 0.2 parts, of ANOXT'" BBO1l1l, 0.2 parts of

T nivt oot BEBITRD0 Ba e, srdsRes ietpeihdeohaptar  Begrubelat | o aci d.
A el t i striiteRastask presshitingention Barh BE LSEY &S ofeBeEdskato hRifiEikAEher.25. A
continuous nelt-strip is cut off and is used to feed a 4-roll cal endering

lineys The resul ti ngceadriyee hethgs ivhiity of w@@mﬂp&me@br@fg@oa@aaM@nybd@@baest er
fleece 3 0o FAB3. The polyner | ayer has a wei ght of about 250 n2. -41 14

JUL 2003from the mdtiaver siryqireofdne pesapl inveyion Wheepgeadsdape PF?@G%W@ Fol | owi ng
formul at hegraniEHAPHe0 8FD8&TEE, &ﬁeggggﬁste@lgf a FiniBenvitBnmaht a;@{er%ggﬂtgm?,

carbonate, 0.2 parts of |rganox parts of TinuvinT"

parts of iMpeimeahip'goody erawatepimpesaeablesiotaes sHeh anainicoals ERblpglPEs3enis;
cal ender Gl liinBbiedti dieRe! siéh bdrpAURRS Br A0nihGOMe Mk B Wal
20  coverings; curtains, such as shower curtains; banners, container bags, conveyer belts,
textile constructions, inflatable goods, roofing materials, or upholstery, such as upholstery for
homes, offices, cars or boats or for shoes, purses, handbags or for any articles which are
typically produced from leather. When the multilayer structure of the present invention is
used for the preparation of shoes, it can for example be used as an atrtificial leather for the
25  outside of the shoes or as a reinforcing material at the toe section or at the heel section of

the shoes.

The following examples are provided to illustrate the present invention. The
examples are not intended to limit the scope of the present invention and they should not be
so interpreted. Amounts are in weight parts or weight percentages unless otherwise

30 indicated.
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80 parts of ESI-8, 10 parts of ESI-2 and 10 parts of a linear Iow‘d’bnml-t >2003
pol yethylene (LDPE) with an M of 1.2 g/10 m nutes and a density of 0.923
g/cm- are to bl ended. The bl end is mxed with 30 parts of cal cium

car bonat Q)OQ),S%garts of ANOXT"" BBO1l1l, 0.2 parts of Ti nuvipgt/iisoddshas0. 2
parts of TinuvinT'" 770 and 0.5 parts of stearic acid. The resulting

cal endered filmis coated onto the woven pol ypropyl ene fabric FAB6. The

pol ynmer TESENGhas a wei ght of about 300 g/ n2. is Exanple 33 Exanple 32 is
repeated using the followng forrmulation: 58.S parts of ESI-8, 10 parts of
the L-DPE, 30 par tTmecﬂro@eIti@a' ofthepolpmert and Hle@dparetdetatinadanie (BRRERg 0. 3
parts of Ti nuvi,nT"" 328, 0.3 parts of TinuvinT'? 770 and 0.4 parts of
steari c @iPECeIY®Phe coated fabrics obtained in Exanpl es 30 through 33 can
be subsequently corona or fl|ane treated uer ed, enbossed and/ or

|
printed. The thus MM%%%W'W?%@BEW[JQ? {t A ¢onditione i n

uphol. st °cSHG r s O L Gldicdtéq.r esi dent i al uphol stery. Exanples 34 .
throhghqggo ngblgs@ncd:@s etent ?on 2Cs I'n Exanpl es 34 through 37 the enbossi ng

et o Of  vart Qe PLAGSS (AERCUCAMAIAM bR PAINITBAS 20X %2 167 | 1 Lhe
mul til ayer struct nvention 1s eva ed. e pol'ynmers
and addiunlesestheswdeiimdiéatechpl es 34 t hrough 37 are Ilsted in Table |IVa bel ow.

-42 14 JUL 2003 WD 00/59723 Tabl e |1 Va PCT/ US00/ 08646
Desi gnat i onDescr i p'ItHeoutrErSd gn@Seeleé'aba eecla@@t? tébblectathPnddy 268 nadtapsrk f or

random c and et.h duced. via a S ase

F oaoas SRR g imBhESY ol & Bpa R kil ey DR EPa Sy S8 B a5 s =
PFCapol yomercofrier pf GthBlRElomsqtiahy Wi e sife [ah@ret 206-Rirt 230 &arked: Ihekg} 5.0
g/ 10 min., Tme134CELI TE 5110Tr aderrark for Enhanced Pol yet Q%I ene, M (190C,

16 kg)tallegethds iaid an A rectapgwiardiabley . §b PEInt MAKeARENS dafjedathithatdsat & f or
LLDPE r ecﬁété‘ﬁce'\@f@b%%n te th@%@os@stzecﬂfeigf Heclothd@Bastréd Qt Ag a‘i’{g%ﬁisr ganox

B225Tr adenmar k for an anti oxi dant Bl ack MB50 ercent Car bon k and

per cent aliprgd ghg gefes okthe dabie.offtey the F@Hh@%%b‘%ﬁn Flowed tg Ry o bedale é@reone
pr Oduceqnlhﬁﬁntﬁe%gg@fo%{eﬁhéﬂleén 'tHeSﬁc?rQoht%J o ;ﬁa%ténmhé’%lﬂécl&ﬁlek@?{ﬁm The

corrponents of thetormulation are mxed in a or at or Slze Intern
m x5, sweyhndthedaieroggier & Peasyrerbr Big. ‘rﬁ%photmr@phlomqesamt@ntondtow the

for nul atdnﬁ;@b ig?neg%out %@\% SHoBfhe ahﬂf% eué"ftﬁé Bt éFﬂB%@&n‘éﬁ}S )Pegpejrﬁ’ C. and the

m xi ng ti orrru atton 1S the nelt

tegperatéﬁeptﬁﬂﬂaﬁ&o%bemvéé%sﬁﬁ BREerp s Eel TOHY. ol ten s

mll®ed on a taporatory roff T i the tof oW ng SO

dit It f
i xing and 0,45 tofF Cietaiariel %t% ""%094‘99#8'5 B Rof it G "
speed abgabt1400.)r [NmIwgel‘aolbDfesseJttwmasmséwpmmptmoweeﬁ thetroiximlg. Milletreaggot fume 10

t i m d
usi g = IOHSGREETS B ELEAR o) i 2 RBiehch 8 BB eTL 25 aPRGS PRI T s
and enbaaaueﬁglswnUmtalyﬂﬂmcmutdjmﬁads amtfpbentos*.h@smctnbooptmmsméwqinmm 100 by

(1)]9 Ot Ihz g i ectorlsnat[n% erhlc%Vs?aQIc(n']ﬂ)Qgrg el‘(t)te capalllys%g) catalyst anaPt Sresf-,l\-n ;ragrgeenrt]t Ion

system, that is a titanium catalyst, an aluminum catalyst component and a boron co-catalyst.
The titanium catalyst is (1H-cyclopenta[l]Jphenanthrene-2-yl)dimethyl(t-butylamido)-

25  silanetitanium 1,4-diphenylbutadiene). It is prepared as described below. The aluminum
catalyst component is a commercially available modified methalumoxane Type 3A (MMAO-
3A). The boron cocatalyst is tris(pentafluorophenyl)borane. The molar ratio between the
boron/titanium catalyst and the aluminum/titanium catalyst is listed in Table 1A below. The
twin-screw pump discharges into a 2 inch (5 cm) diameter fine which supplies two

30 Chemineer-Kenics 10-68 Type BEM Multi-Tube heat exchangers in series. The tubes of
these exchangers contain twisted tapes to increase heat transfer. Upon exiting the last
exchanger, loop flow returns through the injectors and static mixers to the suction of the
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pl aques is visually conpared with the enbossing of a non- heat-trqa\?eg” :3003
reference plaque of the sanme formulation. -43 t 4 JUL 2003 WO 00I'5

Tabl e 1 Vb PCT/ US00/ 08646 Exanpl e34353637Fi | m Gauge

(mecr ons)vg@glg%q 553DFor nul ati onESI - 670707070RCP El tex P KRAMAKIORG El tex
P KS 001 LI'TE 5' 11030DOALEX 5059. 01301 rganox B2250. 20. 20. 20. 2Zi nc

st ear at e0. 30. 30. 30. 3Cal ci um car bonat e10101010BlI ack MB5555Enbossi ng

Re]E enti qﬁgrﬁﬁr.rts)médt-trdaaismgg g:sp}ﬁfcﬁ;x&glat()d ﬂhgi@hﬁt@xdhgngmﬁgg%ago &dirglgt @ loop
ref erence) Enbossed at L Or s917 ossed at _1 , 1.0r
5486013 25EREGEWE Profe lporfedjust pag tQ é@g‘jﬁ@@%ﬂ%s d@e &t gleRe phihedgop

$999490ErhassRaln éfi)g&wtegﬁ WS BXERRRESE AT floWPR%d EQition ehlitd 8ithe dxifb

illustrates the good enbossing retention of plaques produced fromlayer (B)
i n the nsifeam igyrgasyradieit amicromotione present invention. A good embossing
retention is particularly desirable if the nultilayer structures are used
as ors processed t oSelventfieed Wlthe esactasis suppliehbetv@diaent soureassiffiesvat i ng

Th I d, addi ti i t .40 i st i
Tabr 5o TR S 6 aRE thin ST HBE0 £ QBB ShaoR e hE huiaa R Fugelit oy 8
Desi gnat inzrdoestiani flainogt&Sk ué&e & drabibde flisHTRP R thypreapior easls i(2ppainde oot yner ,
MFR (230C, 2.16 12,09/ 10 mn., ,depsity. 900 kg/ n8, comercjally.

v | oo G RS SBet o S P skl 410 SloRed R ne PR 4t piion

Cr07- 12L&k oflihveVa 480 s EtRUIR M atRE BMEﬁﬁngd‘bsﬁn MarisP Ofhess fil6 PliBhfe@ted. 29/ 10
mn. and a density of 0.923 g/ cm-LDPE-2Low densi tégézngla%%)h%l ene with a M

(1900 2puUrePGHPPhE salvesy And styfeie ta e tpagionat 6P g resh styrene flow

g/ cm~TPQEY, 5 i , i {
R e g g e e e T S S

2300) 9. by gsamrratermicraiestiontfipowmetgg/Egend iseupplisdup te Beciooet §85 psia HH83s

Npa) Ti 5 ) . A o
comer (C:)iz‘él yg\?gieelli%% %{}seta n%ﬁa#h%o%ﬁ'g{kéérggﬁog{eﬁggaﬁe | gl r'pérBé%% Stalc in
80 per cefwrh@PEcortmiieeiscisat! toydelivai hyadgendsiatpa etiyleho Bt 8aMat thecmietnt that e

I 150 t | i P i al N I t
Loosty 1 FrBeanBr i Yate PEE Efblage iy Biackl TR Seln& i A By BRATIREE, ..

Cl awson steeax bt arabient wameratgrel iThe tédpératoeast hieentife febd seanas itdaters thdie
first extruder h di t f 3~/z.inch (8. g f
Sor ow | oHGERY g as are B AL S picTapserih - piredlad ShdrebidtuarSnadhyd °
screw di anmé ereglcatiiyst boraPoriehtshaRablaadth trdduephratd tahkeneshhuiveht ad ext r uder
has a screw di aneter of 2 i nd a UD

ch (5.1 c J f 24:1. A 30 inch (76 cm
w de sl oPOflﬂierf%teee&Ft-ﬁ'Ié%H@%qatfgIé%ip 'Xiaég%‘i“?wd“%g'@ éeﬁr'E?PeICBIéed[%I ‘BféIiS. The
die bs dgfkiedldntoAne fodoitsiNesvbletpled B0 SARERT PulddideBbNdifbhragrh ptiffips. AL
gap. A6 inch (15 c Zo draw air gngFls set between the die and the nip
[

m
rol | / chi Previogsly explaingg thsdhige-compangniqatalyst pystemgnters theyigactopigapr Wigsedeh 59723

PCT/ USQOLA $fistPort HHaRRa Rl IxBr info HERLERIN $db 8ftthd Blinséfew puinst FRIAiAmaYalauat i on
condition is 90 rpm (revolutions per mnute) on the primary extruder for

nonol ayefeed siiepmgs alsexfagjte thegeagier lpep $hieughcashipigstor ap@ static gHepridownskead i n
Table VI I : : i oF I j cri bed above and
coat od ot e LA By B B e B e T | sampl o |

t he lten web is - SO i fi | ; i t mel t
i's f?%vm’ ng out f ro%@#e%?%& 'E‘r%m?gr%%ﬁ'gﬁ InH gadslt%gbqua%%??l}s{%g %Qllrn&/x%g .w@he
conposi t somentpinta the reastpt prodaciding hterdbamicrgmotierdilevwrosater measiringttae spitigabl e

?ﬂb?h:ore;)m%sél?e&%%%& &’%ﬂ?‘%@ﬁgﬁ@g@%@ﬁﬁﬁ ! gorfrﬁhq:%astﬁl st( il %rj%adr%itivses in the

(76(C) ni esantoylefmiepestosem. Eb-sBé8m (NEX0RrA6E4bS6@a¢PPBRRABRAh4HIVIdSAdditiaTal

t CPPI | 7 t ESI-2 105).73140564 (295) 1520 (1Q) 77 5
DT Cont LEPROY To1Ee SERPuTolisva e JuE HrEa ATk Bl ent Snibae Sadteactat ng
a Pasgkf ongiehatd fl’@cd?eémﬁélisﬂﬁo;laﬁd iR 478 psig 3,275 RPE w30l risHggeakPa)

es

strength is achieved for sanp )
of absolute pressure at the reactor pressure control valve. This flashed polymer enters the

first of two hot-oil jacketed devolatilizers. The volatiles flashing from the first devolatizer are

condensed with a glycol-jacketed exchanger, passed through the suction of a vacuum pump,
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| and Il (greater than 25 pounds/inches or greater than 44 N cm. 1],5J[y|1e2[][]3
coated substrates are tested for blocking at el evated tenperature b

pl aci ng sanples of 4 by 6 inch (10 by 10 cn) between 50 pounds (23 Kg)
kraft pamepomsyd2z hen stacki ng them bet ween al um num bl ockseaafiusbolegedd by 1/ 2
inch (10 by 10 by 1.3 cm) with a weight of 2000 gramon top. The sanples
are then placed in an oven at various terrperatures for over 6 hours and
renoved AHREKEEPIEGItQherohErt ard styrrbelediyyignassepasatidnmesgelzSalventabpie VI | b
. -46 I I n Tenp.
L i A M SR S S RS L

bl ocki ngexhauststf@okwa top Papethyledbetean id mehagrebedth atngrometion maisst he

dd f LDP | bl pck The
makes. ¢ nSURRET T mRET L anen iy VERR R eteie plcBlRRa 3! P et st o
i) ES ame sblv)anﬂﬂyrbﬁE’EtréHm ar@ﬂwbmﬁzu&télmécdmmﬁe B6révedibh.alPhe pbymet aatied

fabrics applications up to 70C. Exanple 39 Table 7 bel ow shows three bl ends
that ar e'e83ainInG pYJYEY Sabategn W?edqvo!?é'“%fés'é PHBEG N R geariing ke seeqnd

coat ed afe|dtRbCKHeSSedurdinthk s@&n@d%’at:?&t@ oaer%@éd/&tdqbflnﬂll't? g@’?‘ QPa%

pol ypropyl ene woven nono-tape fabric. io The melt strengths” are determ ned
usi ng a #eRsbiteRERSEwWEt!o dashihe cemammEssaent. oThlﬁéObf@nyétcn ensedame glycol heat

pol ypr op d at 10
nchos) noktRRR Ao Rc BRlarbhc SaBH BB e BN WATER! 5] 2005
~~' QOO0I gisgeal. T'ﬁﬂlﬂ @’y\ﬂOIynﬁEﬂBSJS(D&h(l@Bﬂ@p@dm MQIBtlISSD}SABB}pBBQM(H a gear pump

ESI - 7636 57LDP 66L 210, rcent Tj Q2 1 16 al

1555TPOL Ay A L o NV
Stren thﬁsom-la2(465k§)auﬁ&m Dat aExt ruder r nB80.180. 181Extruder rate, ound/ hr k
/hr264 120273 124263 120Am erell11113119Pressure, psig MPa830 (5.7)990
(6.8)1030 (7.1 )Melt Tenp, TFabl€PX0 (299)578 (303)585 307Li ne speed;
ft/mn. mmn. 91 2893 2888 27Neck-in**, inches cnD 237 184 10Adhesion to

pol yet hyl[eRnsetD St MalkEratib Bordh/ TV catalyst 1fHMolar ratio Al/Ti catalyst
ESI-1 6:1 16 : 1
ESI-2 6:1 16 : 1
ESI-3 4.4 :1 16: 1
ESI-4 4:1 6:1
ESI-5 6:1 15:1
ESI-6 55:1 9.0:1
ESI-7 6.5:1 70:1
ESI-8 55:1 8.0:1

15

Preparation of the Titanium Catalyst: (1H-cyclopenta[llphenanthrene-2-yl)dimethyl(t-
butylamido)-silanetitanium_1,4-diphenylbutadiene)

1) Preparation of lithium 1H-cyclopenta[llphenanthrene-2-y!

To a 250 mL round-bottom flask containing 1.42 g (0.00657 mole) of
20 1H-cyclopenta[llphenanthrene and 120 mL of benzene is added dropwise 4.2 mL of a 1.60

M solution of n-BuLi in mixed hexanes. The solution is allowed to stir overnight. The lithium
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5 8.8 4.5 7. 8Adhesion to pol ypropyl ene substrate Ib/in Ncn2.1 3. ¥4 dUk. 2083
3. 5Comment sUSWSEWSEW * Max val ue obt ai ned USW Unstable web (but still
coatabl e) SEW Slight edge weave Neck-in** = deckled die width - coating

wi dth Thewiogasbhs in Table VII illustrate that blends of LPPEURbrossd have
an excellent coatability and a | ow neck-in. Exanple 39-C illustrates that
an even | ower neck-in can be achieved with a blend of an LDPE, ESI and a
pol ypr opyhiiEsolated ItbyaﬂiraTBﬁ) wéashirmgpiwicedith e ® it rebnzeng aap aryésh am'lfwivat:tinum of

67.82 perc nt ES) - ent TPQO, ercent. LDPE- ercent talc
concenlto r d3Qaipd yie '66 ‘égirfﬁ@ﬁ% tkt}éy&iﬁﬂ")"y%ﬂm&ﬁt%ﬁ? pregpgninant/sopgr
2003 WO QO4&sddrtedHethd 2p84iH&H46 0. 06 percent Irgafox (tradenark)

antioxi dant and 0.06 percent Cyanox (trademark) antioxidant. This

COWDOSIt'g?rpﬁeéaa{uﬁﬂgﬁﬂlﬁwyyagéma@Eﬁléﬁédﬂ?feﬁ@@ﬂl@tnhémylemo&%n% cent of LDPE
and 10 percen col or an commercralTy avarlable as Spartech BL 13733

Bl ue (Trademark) s i uder
descrlgbed above at @@@@%%ﬁﬁ%@@@ﬁ%ﬁ%@ ?@89@99 &?%MOEZE{ruder
profile cuﬁmStﬁQl;ilctﬂGmsHm(Me';SElz Er'il62567lﬂ1-‘of(tgt7&7r)ydzﬁaran2{7iﬂf BORide@RopvESL €)

with the a Kk d I/ C t he
conposi ti%ﬂﬁlg {:103% §§8 g‘%"’:’fgeq O(Sg‘rqg"r?g §°p?5<’9‘§‘r”P hé%%ﬁhr)enF @ty‘l’%{r n)ThESZ
pounds/ hawtutibA &Sstikgd ferapproxirhatelyoid haugs, aMeewhtrbhaNmsdom i$ eerdovadd unde?5. 4
m croneter) at, a speed o (134 m njnute has a
neckotn aPdustsessiite g o dlsohchoBnstes oo yobdslieleviR asbiraher
SCri My CojaBhataus\tand ditbredid eCéite™, iahbanmict Ml $diGé s ahd Bried (e rédﬂﬁ‘;ed
designation Style 62162 é‘Q bé 9 t hreads/inch, 1000D) is coated on both

si des to RieseTS: lsQatedyigidisr1.28 949 @erceAl: sanpl e has good haptics and
excel | ent adhesi on between both | ayers thr ougih_the open scrim 15 Exanel es
41 t hr ouah_HA=pa L‘f_a'ai Qe -gyepgalayiaeaNideq e jeny! o ' al i

listed in Table VIII below. Table VIII Designati onDescr i pti onESI -8See Tabl e
1CESI - 6See Tabl e y TesT§¢&ME FOUFBBOW& ny §ask eanéaining A-98 9400064 male) of €1H-200C, 5

kg, accor at
236, “accsrseRe PRy ﬂ%’%ﬁ"&gi'@"@&@% InERPEy g € 4ARd 206
direatly mh(@obﬁomaolehm tsbu’qxgaremgc T rémtnond@xtum tsrallaws@ tegtin fenspveral @lasﬁ:r ew
di anet er i 2y LY

i or omet dPah iferslfthe d et poelil B AR B 10brR), WS OB i Fekane: The ccq
to die) gnom@tfsnm‘mtaﬂﬁyawmbhag fesamhatsmieertt@nﬂ@r(ré‘dlanectﬂ:resiteedﬁheaﬂqlat&dhgiew e
of 1600 mn th H a flat tenperature profile of 220C to 240C 2 s and a
gap of 0.5 g(8 %percentﬁ

4) Preparation of dilithio (1H-cyclopenta(ljphenanthrene-2-yl)dimethyl(t-butylamido)silane

20 To a 250 mL round-bottom flask containing 1.03 g (0.0030 mole) of (1H-
cyclopenta[llphenanthrene-2-yl)dimethyl{t-butylamino)silane) and 120 mL of benzene is
added dropwise 3.90 mL of a solution of 1.6 M n-Buli in mixed hexanes. The reaction
mixture is stirred for approximately 16 hours. The product is isolated by filtration, washed
twice with benzene and dried under reduced pressure. Isolated yield is 1.08 g (100

25 percent).

5) Preparation of (1H-cyclopenta[llphenanthrene-2-yl)dimethyl(t-butylamido)silanetitanium
dichloride

To a 250 mL round-bottom flask containing 1.17 g (0.0030 mole) of
TiCize3THF and about 120 mL of THF is added at a fast drip rate about 50 mL of a THF
30  solution of 1.08 g of dilithio (1H-cyclopenta[l]lphenanthrene-2-yl)dimethyl(t-butylamido)silane.

The mixture is stirred at about 20°C for 1.5 hours at which time 0.55 grams (0.002 mole) of
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-49 14 JUL 2003 WD 001 59723 PCT/ US00/ 08646 The measured nelt terplrdlur2803
i's between 190 and 220C with a pressure of 100 to 150 bars at 60 rpm
extrusion rate and an out put of about 400 Kg/hour. The nmelt is |am nated on
i ne on kajby/dohes upper and | ower surface with a pol yester pcRiISoomn8gaswoven

ti ssues of 40 g/ nm2 wei ght before passing through 5 calendering s rolls. The
first two rolls are cooled to 25C. The multilayer structure shows a Frank
bendi ng sstifl FbRésis adeeds dftestisdropiadiapgadidoms N. 5B 1z THEfis mnwmﬁimdﬁamwm

directio [ ' j ] he, PE n-woven
P e T S R R S Ll

Zo The parochaogel ssiiteeYieldds 1.3n e(@Gd pementpal ance between flexibility and

el astic recovery. It is particularly useful as a reinforcing material for

t he t oe &ePtdparationdf | Tte-cheelensailiphanantirershpybdimexampbatylini8S siwietitiniypar t s
of ESI-8 are dry blended with 15 weight parts of STYRON 15 660 polystyrene.
The bl enh&gé‘lqgﬁg@éféggé‘—as described in Exanple 41 to produce a pol yneric
sheet with a thickness of 750 m cronmeters. The nultil ayer structure shows a
Frank bending sti fT%éssgirrvr%é&dweoa@aﬁaﬁllahwnmem Rrybgimethyldf 5.9 N nmin
machi ne G ET
o wov U EFldcRslgABttakyd ERAN GGl D A7ebk PR fABT ATk | &J%@él%ﬁiw
pri nmer oft, 48:t¢imswibetad@na i Blgout BOERa wHickens atio?cépeadmgémlepftaﬂﬁam 75

wei ght parts. of ry.b ht s of ST

pol ystyr erll'BetIO anéu '?O ﬁg%e'goksét)rlrﬁgggg't'éﬁlom %at‘é’? IﬁedPZ iedemppia Lér s °
measior ea‘nneneaseditortglrigdhé)kmktﬁr&kmeﬂm arfil tBe Niixturenis et hitia me d it tmtemramde forl

N'nmin oss rection, P ven fabric is 1.5 Nmm
wi t hout gurﬁsgthfm'éWye |5r°i°Pr'g éél}f}‘%“dE T‘@ Pat')%%@'ﬁ PBMOYFSRUNAEF tRIUS§% 23
PCT/ USO04 @866, Eﬁé"r‘é&n@%ﬁsﬁﬁ*ue&m'@ @L@ﬁ%@ad\e&gn@@émmo%?ts with a
t hi ckness of 2000 microneters as described in Exa . The nelt is
| ami nat egPrseXimaaly of hpesh Thaaigypeis cenledite Abeutsed @éamﬂtlw kous. gbepelidser
(PET) no

cal ender %ﬁ\é&\r{%}?& bﬁ%hﬁéﬁsﬁr'tstﬁpv&/uq&omﬁét araé1la chr)%P%EB? FI%IEE%J %gé{grrgl frthayer
st r uct ur driesheniid laplﬁc@chln dalash filrpr shimblenarsksolideatasted cantiraodsly grith drehMes53121,
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White Master
batch 2
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MB W2

Zinc Stearate
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ZnSt
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Available as Kronos 2220 (trademark)

dioxide
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ZnSt 0.08 0.08 0.05

PPMB UV 0.3 0.15

The melt of the polymer formulations listed above from the extruder die drops
5 onto a conveyor beit which transports the meit in about 10 seconds to drop into the nip of
two calender rolls of a Ramisch-Kleinewefers pilot calendar coating machine, with a

maximum extruder out-put of 80 kg/hour.

The pilot calender-coating machine has the following characteristics:
Thickness range: 80 to 2000 g/m?,

10 Operating width: 280 to 680 mm,
Calender rolls: 2, diameter 400 mm, 30 degree angle,
Calender gap load: up to 350 N/mm,
Speed range 1.5 to 30 m/minute,
Temperature range: up to 250°C,

15 Compounding: 60 mm Single-screw, 30D mixing screw, 70 to 270 rpm, 76 kW
power.

The calendering conditions are set as follows:
Operating width set at 660 mm,

-31-



10Y # 1 9409 ()- 9010%& () -. 1 lé JUL 2003
109& () - +@ 109 ()-fY*! 109 ()-(T10%& ()-ZZZC [[\\\aSE7 10 10SS 105S

10SS! g: $1096S& () - y8#109& () - S6109& () - 4109& ()-L39! 109& ()-\\\)\-__ (" aBSE?
10 10SSsNA00K%2y ) -! X 1 940YB8&' ()-L$10% & ()-m PCT/US00/08646

F'F10% & ()- Y10% & ()-&10% & ()- (" "~ Oaaa, bdESE7 10

10SS9! " 109% & () - @O% & () - &L0% & ()-3$10% & ()-ss! 10% & ()-s#10% & () -, b} bb
+cccda?SE7 10 10S! NFsaRing %ickne&s (argat @ 4BA%OC micron,

C& ()-@s!10% & ()-'"'10% & ()- @M 10% & ()-3%$ $10% & () - ddAedeef " f dESE7 10

10S! N7S#10% & () - &A.ine speed target of 7 m/minute

109% & () - FA#109% & ()-210% & ()-0"10% & ()-f/-#10% & ()- fffffffffbC 10 10S!
109%& () -1!10%& () - §3di10Vdmpbarathird Of abldt 1167C, 10% & () - L9

109% & () - f Waghphhi 8i aBbC 10 10S! F109%& () - S&' 109& () - sf

109 () - S10%! () - S!rsb08ickibbSiidbhaNE drks38bihd bhiBHKAED oGt BOSlefeent

109& () - 3% #109& () - 9#10%& () - F! 10%&' () - s, #109& () - 910%& () - Kkl gnmowodEbC

.10 5 Calender roll set temperature: 160°C to 175°C and 160°C to 180°C
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The fabrics used in the Examples and Comparative Examples are listed in

Table IIE below. The polyester fabric FABS5 used in Examples 1, 2 and 4 through 8 and in
Comparative Examples A and B have been subjected to a corona treatment before the fabric

is preheated and pressed on the polymeric layer.

15

Table |IC
Example 1 2314 | 5|6 7 8 9 10 | 11 121
3,
14
Temp. Setting
Zone 1 (°C) 150 | 140 {140{160]130| 150 |150| 160 | 160 |155]| 155
Zone 2 (°C) 155 | 145 {145|/ 1651135} 155 |155] 165 { 165 {165] 165
Zone 3 (°C) 155 | 150 [150] 165|140 155 | 155( 165 | 165 [165{ 165
Zone 4 (°C) 165 | 155 [155|170}145| 160 {165] 170 | 170 |175] 175
Die (°C) 165 | 160 |160[170 150} 165 |165( 170 | 170 (170|170
Mass Temp. (°C) 182 | 182 }176| 1601167 'Nm |{182] 184 | 170 | 70 | 100
Speed (rpm) 50 | 60 | 5914048 | 60 | 60| 60 { 55 |100] 100
Torsion moment 85 | 80|76 85|38 90 180 80 | 82 |70 85
(percent)
Roll Temperature
Upper roll (°C) 168 | 160 [159|164]150| 159 |168| 174 | 174 |{168] 175
Lower roll (°C) 173 | 165 |164]163}154] 169 |173| 179 | 179 |173]| 180
Bearing Force (kN) 45 | 40 (41 [ 47 | 34| 37 [ 45| 47/ | 46/ |47 | 49
48 | 44
Line speed (m/min) 6 | 6 | 6| 6] 6 6 6 6 6 71| 8
Preheating Temp. 120 | 120 [120{120|120| 120 (120} 120 | 120 | -
Fabric (°C)

‘Nm = not measured

-32-



100000 h™: 10% Qo0& ()-,}}}~~aBuVvr 14 JUL 2003
10" s#10%&' () - z3f &$109% & ()-! N3f &$10% (. (& ()-&10% & () - 10% & () -

LY40% & ()-:[iaBuVv7 10°."10% & ()-zF& "10% & ()- + 10% & ()-)

"10% & ()wolodePeR () -! X3%r9d0¥B8& ()-Ti hdYNC 107 10( 10( »@T/US00/08646

10% & ()-9"10% & ()-y8 10% & ()-6@10% & ()- FS5$10% & () - H, dEYNC 10°

mOo%&' ()-f#109%&' ()-z "10%& () - "310%&' - F109& () - %10%& ()- ,w _dEYNC 10°
#1098 ()-y$109%& ()-S, #109%& () - M_@l 8g#109%& ()-L 10%& () deEYNC 10°
-$10%&' () O (Bl %&()-( &I () -g- #1 i MdYNC 10°

10 10 10;??5!@ ifﬁ?.ege."éﬁ?!%z&'é?()-l ;LQ.@«E%‘E_)__MB&L #1098 4dEYNC 10°
#1098 () -|RAOPESENNGH#10%& () - G Y' YLI0%& [) -1 109%& () -f &LOY& () - 3./} <YNC

10! @ $$1098A )
o#710%& (5218 1 vWeEhow ()-M 1 vva10987 ()| ved8%: () - Y189 () - 6!%>7{ PE: 10 10
10 10; 10%Bore 2! Q2 °/<10°/&' ()-s! @3%130/& () 4850100& (1B5! N || S$EP&R () -

>Je. aBPE:|—10_10s109%&. O/ALDOA

& ()--!9vdéona (()C)stwcy&' ()- Y 10%&: () - &266& () -. 198dERE: 185
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10, 109& (|-=<# OO%L_)_MW-' " 100& [) -1 S$lLodpoR () -f 1109k () -| O &JEPE:
10 Die  (°C) 182 170 170 170

10L6! 10‘VW‘ =33 1p° 160 =T L &BCGHI JVgbC
10 10L g1 -sTI0% ()-& 18%@- 10 10} : 1 'QF7F 109&] () - X! ~dEbC
10 Speed (rpm) 35 45 60 50

okos , , . , ; N
101 St $10 ior@on’moment percent) 77 1525 563 é ;8;5 Oy ~>ei dEbC

Roll Temperature

Upper roll  (°C) 172 164 174 174
Lower roll  (°C) 177 168 179 179
Bearing Force (kN) 23.4 46 44.8/45.2 45.6
Friction (percent) -30 -30 -30 -30
Line (m/min.} 6 6 6 6
speed

E’rce)heating Temp Fabric 120 120 120 120

*nm not measured

5 Table lIE

Desig- Type Weight Details

nation (g/m’)

FAB1 Viscose 89.8 Threads per cm:
warp 18.6 / fill 14.6

FAB2 Polyester Fleece 58 Polyester non-woven

FAB3 Polyester Fleece 150 Polyester non-woven

FAB4 Cotton 117.6 Threads per cm:
warp 21 /fill 19

FABS Polyester technical 196 Threads per cm:
Warp 9/ Fill 9,
PET >1100 dtex

FAB6 Polypropylene 289 Threads per cm:
Warp 20.5 / Fill 9.5,
IBENA 8902
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15 Friction ratio between first and second calender roll set at 10 percent

(Example 15) or 30 percent (Comparative Example F),
Calender roll set temperature: 155°C to 160°C and 160°C to 165°C,

Bearing force about 32 kN (Example 15) or about 15 kN (Comparative
Example F).

20 Example 15 and comparative Example F are foamed in a Mattis type hot air
oven at 200°C during 2 minutes. The polymeric layer foams on top of the fabric. The
polymeric coating layer expands with a factor of about 2.5.

Drape Properties of Examples 1 to 15 and Comparative Examples A to F

The drape properties of the coated fabrics are measured as described further
25 above. The drape angles of the coated fabrics of Example 15 and of comparative Example
F are measured on the coated, non-foamed fabric. The fabric (A), the main polymer in the
polymeric layer (B), the total weight of the coated fabric per square meter, the calculated

coating weight and the measured angle in the drape test are listed in Table Il below.

30
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15 80 parts of ESI-6 are biended with 20 parts of Affinity HF 1030 polyolefin
plastomer. This blend is mixed with 8 parts of ultra fine calcium carbonate, 2 parts of
titanium dioxide, 2 parts of Perkadox 14S, 2 parts of Porofor ADC LC2, 0.1 parts of Irganox
B225, 0.5 parts of zinc stearate, 0.5 parts of zinc oxide, and 1 part of stearic acid. This
formulation is coated onto FAB3, a mat lacquer is applied to the resulting coating and the

20  coating is foamed as described in Example 15.

Example 18
70 parts of ESI-2 are blended with 30 parts of ESI-7. This blend is mixed with

8 parts of ultra fine calcium carbonate and 2 parts of titanium dioxide, 1 part of Trigonox 101,
3 parts of Porofor ADC LC2, 0.1 parts of Irganox B225, 1 part of zinc stearate, and 1 part of

25 zinc oxide. This formulation is coated onto FAB3 and further processed as in Example 16.
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(
" 10988 ([ExampledeRs’ ()-) "10%&& ()-)'"jL, "10%&& ()-)'" "10%&& ()-)
"1098& ()-) "1098& ()-)'" "10%&& ()-)iM'" "10%8& ()-) "10%&& ()-))
"1098& ()-)' ") " 109@Rat of ESIDERDIE) IS RETEts of ARIURETHH blent ORI With

"10%R& ()-)'" "109%R& ()-) "109%R& ().-
10%&& ( 23 p)arts of &Ra@fne Qﬂc?um claorb/ao&ngété,)z garts of titanium dioxide, 1.14 parts of Perkadox
1485, 2 parts of Porofor ADC LC2, 0.1 parts of Irganox B225, 0.5 parts of zinc stearate, 0.5
5  parts of zinc oxide and 1 part of stearic acid. This formulation is coated onto FAB3 and

further processed as in Example 16.

Example 20

70 parts of ESI-2 are blended with 30 parts of Affinity HF 1030 polyolefin
plastomer. This blend is mixed with 10 parts of ultra fine silica (commercially available as
10  Ultrasil VN3 from Degussa), 2 parts of Silcat VS 758/0, 4 parts of ATH, 5 parts of Polyplast
PC 7301 LD, 2.5 parts of azodicarbonamide (foaming agent), 0.2 parts of Irganox B225, 0.5
parts of zinc stearate and 1 part of stearic acid. The dry blend is extruded to result in a melt
temperature of about 155°C. The melt is transferred to the nip of the calender rolis and

coated as a first layer onto FAB3 as described in Examples 1 through 14.

15 A second layer is applied onto the first layer. The second layer consists of a
blend of 70 parts of ESI-2 and 30 parts of a high density polyethylene with an Ml of 4 g/10
minutes and a density of 955 kg/m®. This blend is mixed with 10 parts of uitra fine Silica
(Ultrasil VN3 from Degussa), 2 parts of Silcat VS 758/0, 4 parts of ATH, 3 parts of PDMS
MB, 0.2 parts of Irganox B225, 0.2 parts of Tinuvin 328 and 0.2 parts of Chimasorb 944.

20 The composite fabric containing the two polymer layers is then lacquered,

embossed and subsequently foamed as described in Examples 16 to 19.
Examples 21 and 22

A) Foamable layer:

In Example 21 60 parts of ESI-2 are blended with 40 parts of an ELITE
25  (trademark) medium density polyethylene with an MI of 0.8 g/10 minutes and a density of
940 kg/m’.

In Example 22 70 parts of ESI-2 are blended with 30 parts of the ELITE™
(medium density polyethylene.

An above-mentioned blend is mixed with 10 parts of calcium carbonate, 3
30  parts of Polyplast PC 7301 LD, 0.7 parts of Lupersol™ 130XL peroxide (commercially
available from E!f Atochem), 0.2 parts of Irganox B225, 0.5 parts of zinc oxide, and 1 part of
-37-
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azodicarbonamide are then added into the blend and dispersed for the production of a

5 . molten polymer sheet. A continuous melt-strip is cut off and is used to feed the calendering

line. The produced calendered film has a weight of about 200 g/m’.
The calendered film of each Example is laminated onto three different fabrics:

a) a woven polyester fabric (21 * 19 threads per cm of PET 280 dtex,
hereinafter called FABS8),

10 b) a woven fabric made from a biend of 80 percent of a polyester and 20
percent of RAYON,

¢) a woven fabric made from a blend of 65 percent of a polyester and 35
percent of RAYON.

The fabrics have been pre-treated with a polyurethane-based adhesive prior

15 to the lamination of the calendered film onto the fabric.

B) Non-foamable layer

The same polymer blend is used in Examples 21 and 22 as for the foamable
layer A). This blend is mixed with 10 parts of calcium carbonate, 3 parts of Polyplast PC
7301 LD, 0.7 parts of Lupersol 130XL peroxide (Trademark, commercially available from EIf
20  Atochem), 0.2 parts of Irganox B225, 0.1 parts of Chimasorb 944 and 0.75 parts of zinc

stearate.

A calendered film of a weight of about 200 g/m? is produced from the polymer
formulation in the same manner as described above for the foamabie layer A), but without
addition of azodicarbonamide. The calendered film is laminated on top of the layer A) on the

25 fabric.

The composite fabric containing the two polymer layers is put in an oven at
210°C for about 2 minutes whereby layer A) is foamed. The composite fabric is then

lacquered and embossed as described in Examples 16 to 19.
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(ﬁhe%h)éswe layer is made of a terpolymer of ethylene/methacrylic
15  acid/glycidyl methacylate, available as Lotader AX8900 from Eif Atochem.

The top and middle layers are extruded in 2'%2-inch extruders at about 200°C.
The adhesive layer is extruded in a 2-inch extruder at about 200°C. A meilt is produced and
extruded onto a woven viscose fabric FAB1 as described in Example 28. The thickness of
the three-layer polymeric coating including the foamed middle layer is about 1.5 mm. The

20 coated fabric is useful as artificial leather.

Examples 30 through 33: Upholstery

Example 30
60 parts of ESI-8, 30 parts of ESI-2 and 10 parts of a high density

polyethylene (HDPE) with an M of 0.2 ¢/10 minutes and a density of 952 kg/m® are blended.

25 The blend is mixed with 30 parts of calcium carbonate, 0.2 parts of ANOX™
BB011, 0.2 parts of Tinuvin™ 328, 0.2 parts of Tinuvin™ 770 and 0.5 parts of steatric acid.

A melt is prepared from the formulation as described in Example 25. A

continuous melt-strip is cut off and is used to feed a 4-roll calendering line.

The resulting calendered film is coated onto the non-woven polyester fieece
30 FAB3. The polymer layer has a weight of about 250 g/m®.
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68.8 parts of ESI-8, 30 parts of calcium carbonate, 0.2 parts of Irganox B225,
0.3 parts of Tinuvin™ 328, 0.3 parts of Tinuvin™ 770 and 0.4 parts of stearic acid.

5  Example 32
A calendered film is produced as in Example 30 from the following

formulation:

80 parts of ESI-8, 10 parts of ESI-2 and 10 parts of a linear low density
polyethylene (LDPE) with an MI of 1.2 g/10 minutes and a density of 0.923 g/cm®are
10  blended.

The blend is mixed with 30 parts of calcium carbonate, 0.2 parts of ANOX™
BBO011, 0.2 parts of Tinuvin™ 328, 0.2 parts of Tinuvin™ 770 and 0.5 parts of stearic acid.

The resulting calendered film is coated onto the woven polypropylene fabric
FABSB. The polymer layer has a weight of about 300 g/m’.

15 Example 33
Example 32 is repeated using the following formulation:

58.8 parts of ESI-8, 10 parts of the LDPE, 30 parts of calcium carbonate, 0.2
parts of irganox B225, 0.3 parts of Tinuvin™ 328, 0.3 parts of Tinuvin™ 770 and 0.4 parts of
stearic acid.

20 The coated fabrics obtained in Examples 30 through 33 can be subsequently
corona or flame treated, primed, lacquered, embossed and/or printed. The thus produced
coated fabrics are particularly useful in upholstery, such marine upholstery or residential
upholstery.

Examples 34 through 37: Embossing Retention

25 In Examples 34 through 37 the embossing retention of various plaques
produced from the polymeric layer (B) in the multilayer structure of the present invention is

evaluated.

The polymers and additives used in Examples 34 through 37 are listed in
Table IVa below.
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Designation Description

ESI-6 See Table 1C

RCP Eltex P Trademark for random copolymer of propylene and ethylene,

KW 276 produced via a gas phase process; MFR (230°C, 2.16 kg) 25
g/10 min., Tm=140°C

RCP Eltex P Copolymer of propylene and ethylene as above; MFR (230°C,

KS 001 PF 2.16 kg) 5.0 g/10 min., Tm=134°C

ELITE 5110 Trademark for Enhanced Polyethylene, MI(180°C, 2.16 kg)
0.85 g/10 min., density 0.926 g/cm®

DOWLEX 5059.01 Trademark for LLDPE resin, MI(190°C, 2.16 kg) 1.2 g/10 min.,
density 0.926 g/cm®

Irganox B225 Trademark for an antioxidant

Black MB 50 percent Carbon Black and 50 percent LDPE

Polymeric sheets of a thickness of 600 - 650 microns are produced from the

formulations listed in Table 4b below as follows:

5 The components of the formulation are mixed in a laboratory size internal
mixer, such as a Werner & Pfleiderer mixer. The total weight of the formulation is about 800
l grams, the mixing temperature is 180°C, and the mixing time is about 15 minutes. The
formulation is mixed until the melt temperature reaches about 140°C. Then 200 to 250
grams of this molten mass are milled on a laboratory roll mill (Collin), using the foliowing
10  conditions: roll temperature rear/front at 160/165°C, gap 0.6 to 0.8 mm for mixing and 0.45
to 0.55 mm when removing the sheet from the mill, roll speed about 10 rpm with a friction of
—10 percent, total milling time 10 minutes. The produced sheet is pressed to about 600
microns and embossed using a laboratory press at 50 bar pressure at various temperature
settings and embossing times. The embossed sample is cut to plaques of about 100 by 100
15 mm and put into an oven (100°C/30 minutes). The embossing retention of the heated
plaques is visually compared with the embossing of a non-heat-treated reference plaque of

the same formulation.
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Example 34 35 36 37

Film Gauge (microns) 550 560 | 5§55 | 530

Formulation

ESI-6 70 70 70 70

RCP Eltex P KW 276 30

RCP Eltex P KS 001 PF 30

ELITE 5110 30

DOWLEX 5059.01 30

irganox B225 0.2 0.2 0.2 0.2
: Zinc stearate 0.3 0.3 0.3 0.3

Calcium carbonate 10 10 10 10

Black MB 5 5 5 5

Embossing Retention:

Visual rating (percent retention vs. non-

heat-treated reference)

Embossed at 90°C for 30 s 9 17

Embossed at 100°C for 30 s 48 60 13 25

Embossed at 120°C for 30 s 93 96 91 65

Embossed at 140°C for 30 s 99 94 90

Embossed at 100°C for 15 s 38

Embossed at 100°C for 5 s 29

Table Vb illustrates the good embossing retention of plaques produced from
layer (B) in the multilayer structure of the present invention. A good embossing retention is

5  particularly desirable if the multilayer structures are used as or processed to artificial leather.

Examples 38-40: Extrusion coating

The polymers and additives used in Examples 38 through 40 are listed in

Table V below.
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TPO Propylene-ethylene copolymer, commercially available under
the trademark Adflex KSO35P from Montell for injection
molding, MFR 2.14 kg, 230°C) 9.0 g/10 min., density 0.89
g/cm®, flex modulus 56,000 psi (390 Mpa)

TiO, MB 50 percent titanium dioxide in 50 percent LDPE, commercially
available as Ampacat 11078

Talc concentrate | 20 percent talc in 80 percent LDPE, commercially available as
Ampacat 100486

Talc concentrate | 50 percent talc in 50 percent LPPE, commercially available as
Ampacet 100807

In Examples 38 through 40 coating samples are produced on a Black
Clawson co-extrusion coating line that consists of three extruders: the first extruder has a
5  screw diameter of 312 inch (8.9 cm) and a ratio of screw length to screw diameter (L/D) of
30:1, the second extruder has a screw diameter of 2%z inch (6.4 cm) and a L/D of 24:1 and
the third extruder has a screw diameter of 2 inch (5.1 cm) and a L/D of 24:1. A 30 inch (76
cm) wide slot die (coat-hanger design) is attached via a Cloren feed-block. The die is
deckled to 24 inches (61 crﬁ) and has a 0.02 inch (0.051 cm.) die gap. A 6 inch (15 cm)

10 draw/air gap is set between the die and the nip roll/chill roll contact point. The chill roll
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Example 38

The polymer compositions | and Il listed in Table Vla below are run on the
5  extrusion coating line described above and coated onto a tightly woven polyethylene mono-
tape substrate. In sample | the molten web is hazy and some web oscillation is observed

while the melt is flowing out from the die. In sample 1l a stable web is observed.

The compositions of the samples and the coating conditions are listed in Table Vla

below.
(
10 Table Vla
Sample|Composition Rate Ib/hr| rpm | Ampere Melt Pressure [Neck-in at
(kg/hr) Temp °F |psig (Mpa) |3 mils (76
(°C) micron)
I 75 percent ESI-{243 (110)| 85 141 | 569 (298)| 2030 (14) 7.5
7 + 25 percent
CPP
Il 75 percent ESI-| 231 (105)| 73 140 | 564 (295)| 1520 (10) 7
7 + 25 percent
LDPE-1

The coated woven polyethylene mono-tape is heat sealed using a Packforth
hot tack machine. At 140°C and 9.9 seconds excellent seal strength is achieved for samples

I and 1l (greater than 25 pounds/inches or greater than 44 N/cm).

15 The coated substrates are tested for blocking at elevated temperature by
placing samples of 4 by 6 inch (10 by 10 cm) between 50 pounds (23 Kg) kraft paper and
then stacking them between aluminum blocks of 4 by 4 by 1/2 inch (10 by 10 by 1.3 cm) with
a weight of 2000 gram on top. The samples are then placed in an oven at various
temperatures for over 6 hours and removed and observed for blocking. The results are listed

20 in Table Viib .
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y810% & ()-( 6#10% & () - #3<=~" @ U4

"h' C 109 & () 18 1098 &8 () - &C 100& && ()-& T 10%& & ()~
3109 &&' $AmpIBEQMUEH TeRinl 0T’ &8 ()|-CR@AOME && () - &C' 109%& && ()- & h" C| 109%& &
& ()-&C|10%& &&'|() - &C' 10% &&' ()- 41dCFC' 10%&' && F10% & ()-' " 10% & () -
£ 10% & ()= FIOW& ()~ C IOV && ()& T H [ *C" 10 R#I0% & ()~ WWA0% & () -

37100 &G S10UsE () S3810% & (o HaSAGNG) b IopRPAGARIAH -

Y10%4848 ()- 0' 10%84& ()-10'10' 10° ;10% & ()- 3(10% & ()- _; VUAC #3!1

| 1094848 ()~ C T0VIGA& () - L T T0%&A& ()-L T I0V&A& ()~ |—1uw&4& y=1DvU4C
#3L ! 10?%&' ()-#8' L !10%&4& ()- L %éﬂ%&%&hohah@ﬁ’%%@f Hesion

1 1094848 [)- Cv4C #3L ! 109%4848& ()|-L ! 10%& SHANs 0O)-L

| 1094 &4 CT10%I84& ()~ T$ ?vAC #L TI0%I84& () - C T10%&4& ()~ L

(
| 109%4&A& () - #3h had AOSAGAE (SN that ROXARIK 4LTHE é?@r Mhlélgoﬁ‘dyrh & ()-L
| 1004848 ()- L | 100GBAG () L 1 1004&a&" (3. #31L 1 10088A& @BEFhDVUAC

##31 L | 109418268 {lgcking. ﬂ@%@&mﬁ% thelw&@lthﬂly stiff.
| 109%4&48&' () - #3! FGHI JK”al L, 4L

Table 6b illustrates that the blends of i) ESI and ii) an LDPE or a propylene

" s  copolymer are suitable for coated fabrics applications up to 70°C.

Example 39

Table 7 below shows three blends that are extrusion coated on the line
described above. The blends are coated at a thickness of 5§ mil (0.13 mm) onto a

polyethylene and polypropylene woven mono-tape fabric.

10 The melt strengths are determined using a Rheotens unit at 190°C. Adhesion
to the polyethylene and polypropylene mono-tape fabrics is evaluated using a 90° T peel test

at 10 inches/minutes (25 cm/minutes) on an Instron tensiometer.
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| 100484& ()-L | 1004848 ()-#3! L | 109%84& ()-L | 10%484& ()-L ! 1004e4sd & JUL 2003
| 109%4&84&' ()-adgh_?, 4L 1 10% | 109%&4&' ()-L | 109%4&4& ()-L | 10%4&4& () - O#3! L

1 1094184& ()-L 1 109%184& ()-gK, 4L 1 10%.L ! 109%184& ()-L ! 10%184& ()-L

| 109184& W ob/sdTiDYAEAE () -#31L | 109%84& () -|\ 8, AL#3! &L | 10p@RAEH()86Ls
| 10961848 ()-L 1109%48&4& ()-L ! 109%48&48& ()-#3!1L, 4L ! 109%84& ()-L
| 109484& ()-#314L 1 109%4&4& ()-L ! 109%484& ()-L ! 109%8&4& ()-L ! 109%48&4& () -
_?,4L 110%. ! 109%48&4& ()-L !10%48&4& ()Tabla Y004&4& ()-0#3! L | 10%4&848& ()-L
11091848 ()- "& ?,.4L 110% 110%184& ()-L ! 10%184& ()-L 1 10%184& ()-L

| 1094 &4 8Compbhehtd 10%48&4&' () - & 6: ONZ @94A ! 1% 390B@&4& () 38-¢ 1094
1 109%1&48&ER)-7L ! 1094&4& ()-L 110%1&84& ()e3#3! Z[|) nx @&4L ! 10%. 57

LDPE-1 16 6

LDPE-2 10 5

50 percent TiO2 MB 16 16 16

Talc conc. | 5 5 5

TPO 17

Percent total LDPE 28 28 17

Percent ESI less fillers 69.2 69.2 62.6

Melt Strength* (cN) 2.6 5.2 6.0

Run Data

Extruder rpm 80.1 80.1 81

Extruder rate, pound/hr (kg/hr) 264 (120) 273  (124) 263 (120)

Ampere 111 113 119

Pressure, psig 830 (5.7) 990 (6.8) | 1030 (7.1)
(MPa)

Melt Temp, °F 570 (299) | 578 (303) 585
(C) (307)

Line speed; ft/min. 91 93 88
(m/min.) (28) ~ (28) (27)

Neck-in**, inches 9 7 4
(cm) (23) (18) (10)

Adhesion to polyethylene substrate,

Ib/in 8 5 4.5
(N/cm) (14) (8.8) (7.8)

Adhesion to polypropylene substrate 2.1 2.1 2

Ib/in  (N/cm) ~(3.7) (3.7) (3.5)

Comments usw SEW SEW

5

* Max value obtained

USW- Unstable web (but still coatable)

SEW- Slight edge weave

Neck-in** = deckled die width — coating width

The results in Table VI illustrate that blends of LDPE and ESI have an

&4& ()-L

excellent coatability and a low neck-in. Example 39-C illustrates that an even lower neck-in

can be achieved with a blend of an LDPE, ESI| and a polypropylene, such as TPO.

Example 40

A blend is prepared consisting of 67.82 percent ESI-7, 20 percent TPO, 9.0
percent LDPE-2, 3.0 percent talc concentrate Il, 0.06 percent PEPQ (trademark) antioxidant,
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1 1094&84& ()-L ! 10%484& ()-L ! 109%48&4& ()-L ! 109%&4& ()-L 14 JUL 2003
| 109484& ()-#3! 2, 4L 1 10% ! 1094848 ()-L ! 1094&4& ()-L ! 10%484& ()-L

| 109484& ()-#31L | 109%4&48& ()-[2, 4L ! 10% ! 109%84& ()-#31L ! 10%484& ()-L

| 1094 848& WDOlsIOYA&AE () -L | 109484& ()- 2, 4L | 1094 ! 109 &A=/ (300108646

| 1096848 ()-L ! 10%&4& ()-L ! 10948&4& ()-L | 109%4&4& ()-L ! 10%484& ()- _C, 4L

| 109 ! 10981&4& ()-L ! 1094&4& ()-L ! 10%8&4& ()-L ! 10%484& ()-#3! L

| 1094 &4&0(06- rezcent Ingalmy (trad@maran antioxidant a4 geggent Cyanmgadenigrk).

! 10(%41&4&'6\&“5){id 1@0%184&' ()-L ! 109%&48& ()-#$HSW ?, 4L ! 1094 ! 1096184& () - L

| 100484&°0) T T 109848 ()-#3! L | 109484& ()-L | 10%4&48 ()-W ceij :, 4L

FLH3IL 1 10%84& () hig dBtstRin(d blenadPWitRAR abiditibe carbIEl&d & 84 phreent of LDPE

and 10 percent of colorant, commercially available as Spartech BL 13733 Biue (Trademark)
5 and is extrusion coated using the primary extruder described above at a melt temperature of
584°F (307°C) using an extruder profile of 350, 450, 525, 575, 575, 575°F (177, 232, 274,
302, 302, 302°C) with the adapter, feedblock and die also at 575° F (302°C). At 90 rpm, the
composition is coated onto 50 pound (34 Kg) Kraft paper at a rate of 282 pounds/hour (128
kg/hour). The coating, when drawn down to 1 mil. (25.4 micrometer) at a line speed of 440
10 ft/minute. (134 m/minute.) has a neck-in of 4.25 inches (10.8 cm). A sample of a loosely

woven polyester scrim, commercially available from Highland Industries inc. under the
designation Style 62162 (9 by 9 threads/inch, 1000D) is coated on both sides to make a
coated fabric sample. The sample has good haptics and excellent adhesion between both

layers through the open scrim.

15 Examples 41 through 45: Footwear

The polymers used in Examples 41 through 45 are listed in Table VIl below.

Table VI
Designation Description
ESI-8 See Table 1C
ESI-6 See Table 1C
STYRON™ 660 Polystyrene with a Melt flow rate (200°C, 5 kg, according to
ASTM D-1238/G) 7.0 g/10 min. and a specific density (at
23°C, according to ASTM D-792) of 1050 kg/m’

Example 41

20 ESI-8 is fed directly into a 120 mm single-screw extruder with a screw length
to screw diameter ratio L/D of 35.

Polymeric sheets with a thickness of 750 micrometers are extruded using a
temperature profile for the extruder (feed to die) going from 80°C at the feed zone to 230°C
at the feedblock. The die of 1600 mm with has a flat temperature profile of 220°C to 240°C

25 and a gap of 0.4 mm.
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& () - YMLONAA>A[ 1 10% P% & () - %! 10% P% & () - %[ ! 10% P% & () - %[ ! 1094PYLL 2003
& ()-%!10% P% & ()-%c,rx t8NA4>4[;c,rx 4[!10% P% & ()-%[! 10% P%
& ()-%[!10% P% & ()-%4[! 10% P% & ()-%4[! 10% P% & () - % X<4>4[; 4] ! 10% P%
& ()-%[ 'WoimRes28 ()-%[! 10% P% & ()-%4[! 10% P% & () - %[ ! 1885/8360/08646
& ()-%[!10% P% & ()-%4[! 10% P% & () - %H, <44[!10% P% & ()-%l[! 10% P%
& ()-%[!10% P% & ()-%[!10% P% & ()-%c,rx 4[!10% P% & ()-%#)/ 06H, <44[! 10%
P% & () - dxample 441 10% P% & ()- %[ ! 10%
ESI-6 is processed to polymeric sheets with a thickness of 2000 micrometers

as described in Example 41.

The melt is laminated on line on both the upper and lower surface with a
5 polyester (PET) non-woven tissues of 40 g/m? weight before passing through 5 calendering

rolls. The first two rolls are cooled to 25°C.

The multilayer structure shows a Frank bending stiffness, measured

according to DIN 53121, of 3.8 Nmm in machine direction.

Examples 45

10 Example 42 is repeated, except that ESI-8 is blended with 15 percent, 20
percent, 25 percent, 30 percent, 35 percent or 40 percent respectively of a polypropylene or
a Linear Low density polyethylene (LLDPE), based on the total polymer weight. Sheets of a
thickness between 0.1 and 3 mm are prepared; the preferred sheet thickness is between 0.3
to 2 mm. The sheets are cut and thermoformed to reinforcing materials for the toe section
15  and the heel section of shoes.

Examples 46-52

In Examples 46-51 fabrics are coated with polymeric layers using an adhesive
as an intermediate layer. In Example 52 no adhesive layer is used. The components of the
polymeric coating layers and the types of fabrics used in Examples 46-52 are listed in Table

20 9 below.
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P% & () - %[ ! 10% P% & () - %[ ! 10% P% & () - %678>DIPChH, 44[ ! 10% P% &'1()-%4[ 1'10%
PO & ()-9%4[!10% P% & ()- %[ !10% P% & ()- %[ ! 10% P% & () - %[ ! 10% P%

& ()- Y[ ! 10% P% & ()- %R ~_"al P4, 44[ 4] 1 10% P% & () - %[ ! 10% P% & () - %[ ! 10%
P% & () - VW0 0DBY82P% &' () - Y%4[! 10% P% & ()-% c, rx agmmoz{ gG+, RETIUSONE%P%

& ()-YA[110% P% & ()-%cC, rx Y%4[!10% P% & ()- %[ 10% P% & () - %[ 10% P%

& () - % kO, 44[ 1 10% Po% & () - %[ 1 10% P% & () - %[ 1 10% P% & () - %[ ! 10% P%

& () - & 10% P% Table IX

Designation Description

ESI-8 See Table 1C

ESI-6 See Table 1C

Eltex P276 A random propylene copolymer with a Mi (230°C, 2.16 kg) of

(Trademark) 25 and a melting point of 144°C

HDPE 53050 high density slurry polyethylene, density 0.950 g/cm®, M| 0.2

g/10 min.

Silica KF320 Trademark for silica gel, commercially available from Degussa,
specific surface area 175 m’/g

EPA 25 DC Poly(dimety! siloxane), high molecular weight silicone
masterbatch, commercially available from Dow Corning

Omyalite 50 A natural non-surface-treated calcium carbonate from Omya

[ (Trademark) with an average particle size of 2 micrometer
Zinc stearate Zinc stearate

Titanium dioxide | Available as Kronos 2220 (trademark)

ATH Aluminum trihydrate, available from Martinswerke (grade 104)
Irganox B225 Trademark for an antioxidant
Chimassorb Trademark for a light stabilizer
944
Whitestar N antimone trioxide, commercially available from Campine
(Trademark)
Saytex 8010 Brominated aromatic compound, commercially available from
(Trademark) Albemarle
FABS Technical Polyester, 196 g/m*; Threads per cm: Warp 9/ Fill 9,
PET >1100 dtex
FAB7 Technical Polyester, 330 g/m*; Warp yarn 1100 dtex multi,
Weft yarn 680 dtex mono, 0.25 mm 680 dtex mono, 0.25
mm
Warp piks 21,5 weft piks 9,5
1/1 plain
FABS8 Technical Polyester, 330 g/m* Warp yarn 1100 dtex multi,
Weft yarn 680 dtex mono, 0.25 mm 680 dtex mono, 0.25
mm
Warp piks 22 weft piks 11.2
3/1 twill
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& ()- Y[ 10% P% & ()- %[ ! 10% P% & () - %H, , 44[ ! 10% P% & () - %4[ ! 10% b4 JUL 2083
& ()-%4[110% P% & ()- %[ ! 10% P% & ()- %[ ! 10% P% & ()-% ¢, rx pPO, 44[! 10% P%
& ()-Y4[110% P% & ()-9%c, rx 4[!10% P% & () - %[ ! 10% P% & () - %[ ! 10% P%

& ()-% 2, WA00B812810% P% & () - Y&[ ! 10% P% & () - Y[ ! 10% P% & PETUSPOIEEY% PY%

& ()- 940! 10% P% & () - %[ ! 10% P% & () - % LO, 44[ ! 10% P% & () - %[ ! 10% P%

& ()-94[ 1 10% P% & () 04[ 1 10% P% & () - %[ 1 10% P% & ()- % C, rx pP4, 44[ | 10% P
& () - %[ 'Preparation of Adhesive ADH-1

A commercially available grafted substantially linear ethylene polymer having
a density of 0.869 g/cm’ and a melt index of 1.3 g/10 minutes is used which is commercially
available from DuPont as Fusabond MN 493D ethylene-1-octene copolymer comprising 0.5
5  weight percent of grafted maleic anhydride. 88 parts of xylene and 12 parts of the grafted
substantially linear ethylene polymer are mixed and heated to 60°C for 4 hours in a closed
container. The solution is allowed to cool to room temperature.

100 parts of the solution are blended with 5 parts of Desmodur RFE
(trademark of Bayer for a 20 weight percent solution of a multifunctional isocyanate
10  prepolymer).

Preparation of Adhesive ADH-2

ADH-2 is prepared in the same manner as ADH-1, except that its viscosity is
reduced by the addition of 5 parts of methyl ethyl ketone.

Preparation of Adhesive ADH-3

15 ADH-3 is prepared in the same manner as ADH-2, except that the
substantially linear ethylene polymer is grafted with 1 weight percent of maleic anhydride.
The grafted polymer is commercially available from DuPont as Fusabond MN 494D
ethylene-1-octene copolymer.

Preparation of Adhesive ADH-4

20 A grafted substantially linear ethylene polymer is used which is commercially
available from DuPont as Fusabond MN 494D ethylene-1-octene copolymer comprising 1
weight percent of grafted maleic anhydride. 88 parts of xylene and 12 parts of the grafted
substantially linear ethylene polymer are mixed and heated to 60°C for 4 hours in a closed
container. The solution is allowed to cool to room temperature. The solutions is used as

25  such as an adhesive.

Coating Procedure for Examples 46-49 and 51:

The adhesive is applied onto a polyester technical fabric using a free doctor
knife followed by a drying oven set at 130°C to 140°C to 150°C for individual sections of 2 m
length. The line speed of this oven is 2 m/minute meaning a drying time of 3 minutes. The
30 completely dry primed fabric is wound on a roll. The amount of the dry adhesive is 10 to 20

2

g/m°.

The primed fabric is then coated with the polymeric layer described in Table X
below and on the Calender coating line described in Examples 1 through 14 above. The
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P% & ()-%cC, rx 4[!10% P% & ()- %[ ! 10% P% & ()- %[ ! 10% P% & () - %T, 4
P% & () - %[ ! 10% P% & () - %[ 10% P% & () - %[ ! 10% P% & () - %[ ! 10% P%

& ()-%[!10% P% & ()-%4 ! 10% P% & ()-% P4, 44[!10% P% & ()-%4[! 10% P%

& ()

- V[ WOORSPR & () - Y[ ! 10% P% & () - %[ ! 10% P% & () - % c, PRTAUSAOESS | 4[| 10%
P% & ()- %[ !10% P% & ()-9%c, rx Y%[!10% P% & ()- %[ !10% P% & () - %[ ! 10% P%

& ()-Y%<BHNTZ_?, 4[!10% P% 4[ ! 10% P% & ()-%4[! 10% P% & () - %[ ! 10% P%

10

15

compound is extruded at 186°C melt temperature and roll set temperatures of 174°C and
180°C using 30 percent friction at 3.2 m/minutes resulting in approximately 500 g/m’
polymeric coating onto the primed fabric.

The sample is then allowed to cold-cure for more than a week before the
delamination force is tested. The delamination force is tested according to DIN 53357A on
test strips of 50 mm by 200 mm at a test speed of 100 m/minutes.

Coating Procedure for Example 50

The coating procedure is as described for Examples 46 through 49, except
that the fabric is primed on both sides with ADH-3, and subsequently coated with the
polymeric layer described in Table X on the calender coating line to result in a total thickness

of 750 gram/m’. The primed fabric weighs 206 grams/m* meaning a dry primer layer of
about 5 g/m* on both sides.

Coating procedure for Example 52

No adhesive is used to prime the fabric. The fabric is laminated in a press at
180°C for 5 minutes with the polymeric layer described in the following Table 10 which has
been prepared on a two-roll mill at 160°C and which has a thickness of about 300
micrometer.
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& () - %A[1'10% P% & () - %[ 1 10% P% & () - %[ 1 10% P% & () - %[ i ou{ hH(, 4[ l41 O/LE-% 0
& ()-Y4[!10% P% & ()- %[ ! 10% P% & () - %[ ! 10% P% & () - %[ ! 10% P% & (%) oAUl 2
cG ,4[!1Q%.PW.& ()- %[ ! 10% P% & ()-%c,rx 4[!110% P% & ()- %L1 10% P%

& ()- %[ ?‘f%&ﬁéﬁzé ()-%H, 4] ! 10% P% & () - %[ ! 10% P% & () - %] ¢ YHRHs46

& ()- Y[ ! 10% P% & ()- %[ ! 10% P% & () - %[ ! 10% P% & () - %[ ! 10% P%

& ()-%pT8, 4[ 1 10%4[ 1 10% P% & () - %[ | 103, P& () - %[ 1 10% P% & () - %4[ ! 10% P%

& ()- %[ 10% —aue s

Example 46 47 48 49 50 51 52

Composition of
polymeric layer
(weight parts)

ESI-8 0.971| 0.786 0.043 | 0.043 | 0.971

ESI6 0.786 | 0.671 | 0.465 | 0.465

Eltex P276 0.028 | 0.028

HDPE 53050 0.1 0.1

Silica FK320 0.05 | 0.05

Titanium dioxide | 0.02 | 0.02 | 0.02 002 | 0.011 | 0.011 | 002
| EPA 25 DC 0.04 | 004

ATH 0.3

Omyalite 50 0.276 | 0.276

irganox B225 0.002{ 0.002 | 0.002 0.002 0.001 0.001 0.002
Chimasorb 944 {0.002{ 0.002 | 0.002 0.002 0.002 0.002 | 0.002

Zink stearate 0.005 0.005 0.003 0.003 | 0.005
Whitestar N 0.043 0.043
Sayex 8019 0.129 0.129
Fabric FAB7 | FAB7 | FABS FABS FABS FAB5 | FABS
Adhesive ADH-1{ ADH-2| ADH-3 ADH-3 | ADH-3 { ADH-4 | None

Delamination 2.15 | 3.78 [Too high*| Too high*|Too high*| 0.58 0.60
force (N/mm)

“Too high to be measurable, the adhesion is higher than the strength of the polymeric
5  coating layer.
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P% & ()-%cC, rx gG+, A[110% P% & ()-%4[!110% P% & ()-%c,rx (4[110% P%{ 4 jyL 2003
& ()-9% 41 10% P% & ()-%4[!10% P% & ()-% P, 4[ ! 10% P% & () - %[ ! 10% P%

& ()-Y%4[!110% P% & ()-%4[! 10% P% & ()-%4[! 10% P% & () - %[ ! 10% P%

& ()-%4[!10% P% & ()-%T8, 4[ ! 10%4[ ! 10% P% & () - %[ ! 10% P% & () - %[ ! 10% P%

& ()-%[!10% P% & ()-%4[! 10% P% & ()-%c, rx pPO, 4[!10% P% & ()- %[ ! 10% P%

& ()-%c,rx 4[110% P% & ()-%[! 10% P% & ()-%4[! 10% P%

& ()- 96 CLAIMSAI 1 1411 10% P% & () - %[ | 10% P%

1. A multilayer structure comprising
(A) a woven or non-woven fabric made of natural or man-made fibers and

(B) a polymeric’layer comprising a substantially random interpolymer
s comprising in polymerized form i) one or more a-olefin monomers and ii) one or more viny!
or vinylidene aromatic monomers and/or one or more sterically hindered aliphatic or
cycloaliphatic vinyl or vinylidene monomers, and optionally iii) other polymerizable
ethylenically unsaturated monomer(s); layer (B) being free from a substantial amount of
tackifier.

10 2. The multitayer structure of Claim 1 wherein the fabric (A) is made of textile
fibers selected from wool, cotton, silk, linen, regenerated cellulose, cellulose acetate, a
polyamide, an acrylonitrile homo- or copolymer, a polyethylene glycol terephthalate, a

polyester, a polyolefin, or a mixture thereof.

3. The multitayer structure of Claim 1 wherein the fabric (A) is made of
15  industrial fibers selected from glass, boron, carbon, aromatic polyamide, silicon carbide or a

mixture thereof,

4. The muiltilayer structure of any one of claims 1 to 3 wherein the fabric (A) is
smooth and tightly woven.

5. The multilayer structure of any one of claims 1 to 4 wherein an adhesive
20 layer is located between the fabric (A) and the polymeric layer (B).

6. The multilayer structure of claim 5 wherein the adhesive is a combination of
1) an ethylene polymer having grafted thereto ar unsaturated carboxylic acid or an
anhydride, ester, amide, imide or metal salt thereof and 1) an isocyanate compound or

isocyanate prepolymer.

25 7. The multilayer structure of any one of claims 1 to 3 wherein the fabric (A) is

non-woven, roughened or loosely woven.

8. The multilayer structure of any one of claims 1 to 3 or 7 wherein no
adhesive layer is located between the fabric (A) and the polymeric layer (B).

9. The multilayer structure of any one of claims 1 to 8 wherein said

30  substantially random interpolymer contains interpolymerized
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& -%[!10% P% & -0 ! 10% P% & -0 ! 10% P% & -%1[ ! 10% P%
()- % () - % ()- % () - %4 w[lfgg_z[]ug;

& ()-9%4234567pT8, 4[ 1 10% P% & () - WP4[ ! 10% P% & () - W[ ! 10% P% & () -
P% & ()-%4[!10% P% & ()-%c, rx 789:; DIpPO, 4! 10% P% & () - %4[! 10% P% & () -

c,rx 4[!110% P% & ()- %[ ! 10% P% & () - %[ ! 10% P% & ()-%]PV\bhm_?,4[!14[!10%

P% & ()- %[ ! 10% P% & () - %[ ! 10% P% & () - %[ ! 10% P% & () - 0/@4['10%P%

! -0 | 0, 0, ! 0, 0, 0, ! 0, | 0, 0, 0, 0,
& () -9 1 10% P & () iy A1 LLO% S & () QL0 IR 6,00 L 4GP0 o

(i) from 65 to 0.5 mole percent of one or more vinyl or vinylidene aromatic
monomers and/or one or more sterically hindered aliphatic or cycloaliphatic vinyi or

vinylidene monomers, and

5 optionally iii) other polymerizable ethylenically unsaturated monomer(s).

10. The multilayer structure of any one of Claims 1 to 9 wherein said

substantially random interpolymer has a meit index |, of from 0.1 to 10 g/10 minutes.

11. The multilayer structure of any one of Claims 1 to 10 wherein said
substantially random interpolymer is an interpolymer of ethylene and styrene or an

10 interpolymer of ethylene, styrene and at least one a-olefin containing from 3 to 8 carbon

atoms.

12. The multilayer structure of any cne of Claims 1 to 11 wherein the
polymeric layer (B) comprises up to 40 weight percent of one or more further polymeric
components, based on the total weight of the polymeric layer (B).

15 13. The multilayer structure of Claim 12 wherein said one or more further
polymeric components are one or more monaviny! aromatic polymers, monovinylidene
aromatic polymers, styrenic block copolymers and homopolymers, interpolymers of alighatic
a-olefins having from 2 to 20 carbon atoms, interpolymers of a-olefins having from 2 to 20

carbon atoms and cantaining polar groups, or blends thereof.

20 14. The multilayer structure of Claim 12 wherein said one or more further
polymeric components are one or more substantially linear olefin polymers, ethylene-vinyi
acetate polymers, low density polyethylenes, linear low density polyethylenes, medium

density polyethylenes, high density polyethylenes, or blends thereof.

15. The muiltilayer structure of Claim 12 wherein said further polymeric

25 component is a propylene homopolymer or interpolymer, a low density polyethylene or a
blend thereof.

16. A method of producing the multilayer structure of any one of Claims 1 to
15 which comprises the step of fixing a polymeric layer comprising a substantially random
interpolymer comprising in polymerized form i) one or more a-olefin monomers and ii) one or

30  more vinyl or vinylidene aromatic monomers and/or one or more sterically hindered aliphatic
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