WD 98/ 38374 PCT/ US98/ 03886 CARPET,
CARPET BACKI NG AND METHOD FOR MAKI NG SAME USI NG HOMOGENEQUSLY BRANCHED
ETHYLENE POIOMR87hi s i nvention relates to carpets and met hoBSTRIS9¥03¥&i ng
carpets, wherein, for each, the carpets conprise at |east one flexible

et hyl ene” pol yner backi ng nateri aI I n a particular i nstance the invention
relates to ﬁg ngaraﬁr ﬁ[‘% on coati ng
t echni que, erefn Q. g materi al
conprised of at 108 g@@ﬁ 18 gy gﬁ%ﬁ%he etnyl ene poI ymer. The

present inventio rtal ns to any .car constructe i.mary

backi ng materi al L]'%/e(l(,?% csartp {CHRF o 3 u\ﬂeggogg t such as
needll enmkmtgacbampq:&t, vﬂdéﬂmu-gh ﬂ:p:a(aa‘dh:, arﬁmcbanputs abmpadmaahteléastufted
15 and no d c tuft.ed ca I S pr ferr il lus rat

FIla 1°%% el 1(9:‘1’ alcslpig‘réé‘ o it e e |ﬁ§l ﬁdga;?g ' ch

i s al sa.rie‘tmm:ea,s t'ché |1hefertum:di @elatgy itmary dm:;temgmmlahemeahoaawfng a face
surfac a back surface, an .adhesive baé:kl ng

ter] aI
ot 1 ondhihd, Dearmal P ain. i bR o Cod by e s Rafer
t uf t ed ezaarlpethe yearpets ¢mttpnadset§1ra)thgitl¢1tra; matr&n’galbamhpmgsaat efi ak such

th b tt’i =JAsot_ngcgar Ien h“{’g%f?‘-gﬁ ch stltgﬁcg %q_%% thro the face surface of

the primary baC| éklng material is
made of 25 a woVEhre gsresEntwdvsrerntdioay ipertsaiols ecs: antyheampptast i ¢ pol yner,

nost C o] | ene.. The face .of a tuft.ed carp eneral ly be
made in re%u%%/as/ w%ﬁ' & pﬁl&aﬁyoé)ﬁcgﬁrbg &rtpeeltlaqt aé'd §Eﬁil§§8§s formed in
the t uf‘tuﬂgacprczma:sst aared |redri-tufiteest .carPecoraiicH @rs 3@eddet ppnkkedar pet, the
yarn | e r t.tf f C Il e of
single yarn ends I A qu'{e%m strﬁedﬁtﬂﬁg dﬂ%noéso?raellecaagnﬁe%ba%y?g %u%t Sde bot h
| 0& arﬁﬁ%morptmeftect)r@mn,et’quﬁﬁed asrpethris prefesfredred to as
tip-sheared carpgig 1?54:% thnt g ery nq:dieﬂgit %%s3§r tufted foll owed
E roduc

by shearing the carpet at So as to X of uncut,
parti alchmmlt%tm@mﬁﬁm%lvghmn insgpgle Atam rtathméxl ¢S eheot hnpwng machi ne

can be £orf i gied RURE)TULE ﬁi’%ﬁl}.f Mﬁ'@ material having a face

surface and a back surface, an adhesive backing material and,

20 optionally, a secondary backing material. To form the face
surface of tufted carpet, yarn is tufted through the primary
backing material such that the longer length of each stitch
extends through the face surface of the primary backing
material. Typically, the primary backing material is made of

25 a woven or non-woven material such as a thermoplastic
polymer, most commonly polypropylene.

The face of a tufted carpet can generally be made
in three ways. First, for loop pile carpet, the yarn loops
formed in the tufting process are left intact. Second, for

30 cut pile carpet, the yarn loops are cut, either during
tufting or after, to produce a pile of single yarn ends
instead of loops. Third, some carpet styles ihclude both
loop and cut pile. One variety of this hybrid is referred to
as tip-sheared carpet where loops of differing lengths are

35 tufted followed by shearing'the carpet at a height so as to
produce a mix of uncut, partially cut, and completely cut

loops. Alternatively, the tufting machine can be configured
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so as to cut only some of the |oops, thereby |eaving a pattern of cut and
uncut | oops. Wether | oop, cut, or a hybrid, the yarn on the back side of
the primaWOB8®@8H g material conprises tight, unextended | o86J/US38/03886

The conbi nation of tufted yarn and a primary backing material w thout the
application of an adhesive backing material or secondary backing material

|s refergdsdyd o d el LAy %A ISty 1%%;:»%8}%%%&%%9 §86RehgOb OF ei ge goods.

G ei ge goods becone finis tufted carpét with thé 10 application of an
adhesi vePaledfmeFfredet i and agwh lesisonalWhedderdaryPhaEkingOfaterial to the

back si deyiof; & her il | By HAG G il -ofF!t'?lieSP@;ijE':."S/t 8dckahget can be
prepared ‘as broad-loomed carpet in rolls typically 6 of 12 feef w de.

Al t er nathaeeyiak seperrisgs fa Priopanax tendest gOOPsi-l es, 15 typically 18

i nchgs square in t | ; Sddaue aebsepherye. The
adhegive backi ng é@?%ﬁ??ﬂ§?¥§§%%f?§§qﬁgﬁgﬁg@Eackgﬁgcg %f thepprinary

backi ng batkinaimateridl withoytarthe @rid gatienr pthaskrAberaverial .

Typi cal | Yackify 8@@% V1 20 Racdd O PIRIAIGING ha®RRi 80 18Y r@rB@ReaPpbi cat or
using a yo?ler,.a ro ﬁ_over aroller or a bed, or a knife (also called a
doct or bimde)e garret rindustny as ey tnigest IORrRES| PEd 958RESI JECBAEKI ng

mat eri al sg g fOtgSels et | ¥ agfed M@y (e Rt Bty kaeking material .

25 . Dst frequently, the adhesive backing material is applied as
a siifyl e2pBhifaeion ofyan adhrsisig dacking aderdplt anghprahopkéopatn is

af fi xed éécéﬁé@f%%’a&l@iﬁé ddifdrdDCk Predifady R aet beNghR. pEaRAGYS With
sufficient tuft bind stren%;h exhi bit good wear resistance and, as such,
have | ong2B0iegmakeriales. #ﬂ%ﬁheqfﬁ?é%ﬁﬂxﬁ%ﬂ@eﬁaéﬁpn&enﬂFépﬁﬁﬁdsﬁéuId

subst anthabi - DEAREd Bt Lrpdre MAr#bId Q%fé)ibi&l(i'yek xpasedean Lhachackside of

;he_prinarg backing material and shoul'd substantially consolidate
i ndi vi duB+CEFRRYSVEHY hi FRERRE \GATh PCRIERARE 2at C8RPEE ThdeFarn and
congg i deypDEaDliy fiPelscmds Vdpldlse gapdmbriasitead seskekanaaa. shbepover, in
addit!onségare é%ﬁébﬁégé_bind strength and abrasion resistance, the
adhesi ve
The adhesive backing material is applied to the

back face of the primary backing material to affix the yarn

to the primary backing material. Typically, the adhesive

20 backing material is applied by a pan applicator using a
roller, a roll over a roller or a bed, or a knife (also
called a doctor blade) over a roller or a bed. Properly
applied adhesive backing materials do not substantially pass
through the primary backing material.

25 Most frequently, the adhesive backing material is
applied as a single coating or layer. The extent or tenacity
to which the yarn is affixed is referred to as tuft lock or
tuft bind strength. Carpets with sufficient tuft bind
strength exhibit good wear resistance and, as such, have long

30 service lives. Also, the adhesive backing material should
substantially penetrate tﬁe yarn (fiber bundle) exposed on
the backside of the primary backing material and should.
substantially consolidate individual fibers within the yarn.

Good penetration of the yarn and consolidation of fibers

35 yields good abrasion resistance. Moreover, in addition to
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material should also inmpart or allow good flexibility to the carpet in
order to facilitate easy installation of the carpet. 5

secondary WOMBEH4material is typically a |ightweight scrlnfﬁﬁggkﬁme@9en
or non-woven material such as a thernoplastic polynmer, nost commonly

pol ypr opyl ene. The secondary backing nmaterial is optionally applied to the

backsi dagmdttheft:a:sma Stshdtre acheas yeshne ki g $odece Al thd Oadpedpily to
provi de enhanced $§@ilonal stabilit t fure as wel | as

h
Lo pr oviTRESH L 2, fIRa s, e At I AR f L RELL Y s dhe

adhesi vesarpét eimadtder bes ki A6k It £f d ad s Yayn it 01 Dei Gppodf eghéo t he
backsi de of the adhesive backing material and/or to 15 the backside of the

secondar@afﬁﬁkfng material, if present. Alternative backing materials may

i ncl |5de f oam cushirThg r@e&@@rj m@d;_@lmﬁimp@)s Ao PELBEYI £ sensi t i ve
fl oor gigves Al ternative b%é materials may al so be plied
c

exanpl e Ry $FEHR SRR I RF YL VIR (BRESE P t%l‘f%h d"‘f? ect

gl ue- dgvuln t&fkhﬂﬁcbp’.‘&étﬂﬁ& agfduleymém,s HEstg. ?A%dmm:cpﬁtpsm%ﬁ}wmﬁe al T peting,
autonobi |l e ca et an al rpl ane pet ere t nee or Ccus oni ng S
of tti mes®HTMt qf"é"fgné‘ﬁtffer I&sngoi?ﬁ‘t%‘??g% WRLLed ot ‘Beh}&?)t i onal |y

appl i ed kba)clmhfém@f betie lcesr;motm&cb Qi'hé esdIess i v Réck 1y sma:tenansect s, and
f oo tuffs asﬁﬂf as to §éF3(” ance fire sug re Séon er mal

i nsu at i DR ot P TP H O e %b’e 1 ¥<n'59vnt flhesi ve
backi ng mleét aé&ucfmiweascumbl ead aicﬁ)prw:ﬂiélaﬁtﬁré)rswi:f\g(d:e sypé£NBor W t h

| atex sy, 30 nvent onal |atex systens are | ow

Vi scosi ttislr,1 bﬁ %b?fbo%?t#’b’f&ctt hggltu%% C¥iphpt l'l=>%ISJ<’;1‘f %t gh carpet production
rates and offer g@miérﬂxrxte)ﬁnnﬂunq;maﬁﬁfmams nhalf tabsomdost appbidd and
adequat e, { | rally, ,excess water is rlven off nd t he | atex
S curedt%yag%ls%s%%% 33@ ttagotzhg% 3o rsyjl“ffeg %af/%n %t yren %ﬁi %e Flbbers
(SBRS arthe Packsidee msthsmamnqnﬁwrhacskimdna‘mrialemﬁctheesmet backi ng

mat eri al £y « Iyl AR ybaé]t'ien& %aqg(expz?aclké '}Qaiyﬁfc?mdé P@&X' J:\yshioning

(e.g. foamed polyurethane) and pressure sensitive floor
adhesives. Alternative backing materials may also be
applied, for example, as webbing with enhanced surface area,
20 to facilitate direct glue-down adhesive installations (e.g.,
in contract commercial carpeting, automobile carpet and
airplane carpet where the need for cushioning is ofttimes
minimal). Alternative backing materials can also be
optionally applied to enhance barrier protection respecting
25 moisture, insects, and foodstuffs as well as to provide or
enhance fire suppression, thermal insulation, and sound
dampening properties of the carpet.
Known adhesive backing materials include curable
latex, urethane or vinyl systems, with latex systems being
30 most common. Conventional latex systems are low viscosity,
agqueous compositions that are applied at high carpet
production rates and offer good fiber-to-backing adhesion,
tuft bind strength and adequate flexibility. Generally,
excess water is driven off and the latex is cured by passing

35 through a drying oven. Styrene butadiene rubbers (SBR) are
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filled wth an inorganic filler such as cal cium carbonate or Al um num

Tri hydrate and includes other ingredients such as 5 anti oxidants,

anti m cr owabs3s3f4 ane retardants, snoke suppressants, wetti RCHYEWWS88GNd
froth aids. Conventional |atex adhesive backing systens can have certain
drawbacks. As one inportant drawback, typical |atex adhesive backing

systems 99?”8859r8¥ﬁﬂ8ngg89krﬁék'éeu§9 BaLrigtex AWRLILVe p&&?ypr% dr awback,

particularly wth a car avi ng pol ypropylene yarn and p yl ene
pri mary Bateséebadar Jybherlhy, nbherlatex backheg dsystem| &y fpﬂ%ﬁv | at ex

systens eiﬂﬂsd%i'ehtgﬁ mefgame Eiller saehrsguesléb&nr@w@&mé'éy of the

car pet. I'n view of these drawbacks, sone in the carpet
|ndustryAh@Wén%@gﬁﬁlbﬁékahg andt ibcbudep| atkeBniRIFelieRhy ctRFNRS | at ex

adhe%ﬂVeagéﬁgkﬂaaﬁ¥§teggtlmgpfo@iifénafigﬁe'feﬁ@?dﬂﬁ@SOfsﬁﬁﬁéhane adhesi ve
backi ng systens I'n ition to providing ad equat e adhesi on to consol i date

t he car peBpPPEessankshavetbindi agengencand| frekhi aidsgood flexibility and
barri er propert'eScaﬂéenMSHaiOEa@gx £8P 8L ¥ B@éﬁlﬁ&esyé%@&né Okageparate

under | ayment paddi ng e., can constitute a direct gl ue-down unitary
backi ng B?gﬁeﬁ?rtﬁbme E@Wba¢E§han%Sb9BR|h@nggé%ﬁEdéﬁﬁ%a%bﬂetym%@@lant

drawbacksatbRCLUALEYvEObakREhy 5GLEbhYChY Hbghpi;&?idém&l REIBEEEHg curing

requi renents_whi ch_necessitate application at slow carpet production rates
rel at9 vebesrigrex Apethas. PIRSE 9|<a§wb,aﬁb+ yRREFIFRLIATEY witRtdyl ene vi nyl

acetate £&M %tcaaeiﬂ ﬁél?ﬁgoﬂagi\éﬁér‘?é%ﬂ M£Y§6M§6§yié@5ﬁrﬁﬁ’ar pave al so

been suggested as ad esi ve nmaterials due in part to thelr IOM/cost
good noi $hHr ESSPRBAFYL 9aahanﬂomeﬁ?élabauu }eneht sdisairblar mehgRer o

avai |l abl gatex 8 Qtamggapshgowéhntb@thaﬁgaﬁaierfﬁiﬁerIé@ﬁuﬂé&gc@ww@r
coating, hot gEBbi§g$ I cation and extruded filmor sheet |am nation. 35
e

However , *&SYfig PEnEPeoC?ERRECe | at ex adhesive backings -4- can
al S(lfpresent diffichlvies. oEOtheyarmk@wbé.&Eatme51124&153&::5@@ e A at

Conest onPAREEL Fab D begun DSLK:RS' YOLELLLL " SEb I BB e plpodenuat e
conventional latex adhesive backing systems. One alternative
is the use of urethane adhesive backing systems. In addition
to providing adequate adhesion to consolidate the carpet,

20 urethane backings generally exhibit good flexibility and
barrier properties and, when foamed, can eliminate the need
for separate underlayment padding (i.e., can constitute a
~direct glue-down unitary backing system). However, urethane
backing systems also have important drawbacks, including

25 their relatively high cost and demanding curing requirements
which necessitate application at slow carpet production rates
relative to latex systems.

Thermoplastic polyolefins such as ethylene vinyl

acetate (EVA) copolymers and low density polyethylene (LDPE)

30 have also been suggested as adhesive backing materials due in
part to their low cost, good moisture stability and no-cure
requirements. Various methods are available for applying
polyolefin backing materials, including powder coating, hot
melt application and extruded film or sheet lamination.

35 However, using polyolefins to replace latex adhesive backings
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carpet construction. Additionally, relative to |atex and 5 other cured
systens, ordinary polyolefins have relatively high application viscosities
and rel at iwel98/383%h thernal requirements. That is, ordinary tR¢E/ERSO0AR6; ¢
pol yol efins are characterized by relatively high nelt viscosities and high
recrystallization or solidification tenperatures 10 relative to the

typical 2g4eqysorip3eqsht agfeﬂ uftigste F'i]:a%%ﬁx 7 8JULECBRRER ¢
characteristic of "l'atex and other cured t.ernnsgttlng) systens. Even
or di nary 5eR49, 538 Eapdeydl ati Gel.i 18, pbRier&riSnEhRGyCAGLNGNY

crystal | Laoas9eI863heYpBaYes s PnaligbAblke binlldBnVie3e08sk a5 and
relatively high recrystallTzation tenperatures. Hi gh recrystallization

t enper at gedPetesgnstirycrapnt i vaddithonaldyl t &gletiwe &or la§epr @odssi ng and,
conbi ed ' -SCOS kL a gt odi LU ;achi.eve
adequgtecggkgt?ggggg%g%tghg'ygkﬁ?ﬁgﬁg Egggéggfﬁgga?gg%n&%%%?3§%py§dhesive
backi ng &agh eppildeatirasvienesibinsdangr redetdysilyghigd hessailty and
recryst alldl ' fici [ o] : (lnar lefsl ' f.Gs ate the
ol yol of 123 Fanonent ! [TRAE 3, Joraifagy, trepmiBhalris, phLvelctiny

f ormul at 2¥§ Icharasitesdlzed hgi ghlapdvedyehigh wells Waseositdes mingt s,
various s I f <@L ~othe : I3 lal hyl ene/ vi nyl
roctate (EUN esmor el Bon L P A e e et e et e ot

mel t L@dhesiled iysc kiongheokppsFal oaguaat sovAscogdityeisefinds c®Fe conposi ti ons

have al s F QRO ' i i . r le, In
B Pt ent SEsTatiaa0sR M a2 chishy UPLha BACKLRT EITAT 1hORS: AR AR Thg an

et hyl eneFiin®d (EdermosetspBoY mepyshemsti ¢ pol ypropyl ene and vul cani zed

rubber is useful agw@nhgtqfRhiyCaiRStoRRCKCNBoAGRERI RS, 2 e.
Unfortunately, hot nelt adhesive systens are generally considered not

conpl et ePPlyPlefine haFingdehBit ST¥SEaddARdfirgnanengral lydhadieve backi ngs.
Typital helidfiel1Sy Hlighs vRaegdieneEVAnaNd 08k ed9Paliyier s of ethylene and
5 unsaturated conmononers can require considerabl e formulating
recrystallization temperatures. High recrystallization
temperatures result in relativély short molten times during
processing and, combined with high melt viscosities can make
it difficult to achieve adequate penetration of the yarn,
20 especially at conventional adhesive backing application
rates.

One method for overcoming the viscosity and
recrystallization deficiencies of ordinary polyolefins is to
formulate the polyolefin resin as a hot melt adhesive which

25 usually involves formulating low molecular weight polyolefins
with waxes, tackifiers, various flow modifiers and/or other
elastomeric materials. Ethylene/vinyl acetate (EVA)
copolymers, for example, have been used in formulated hot
melt adhesive backing compositions and other polyolefins

30 compositions have also been proposed as hot melt backing
compositionsﬁ For example, in US Patent 3,982,051, Taft et
al. disclose that a composition comprising an ethylene/vinyl
acetate copolymer, atactic polypropylene and vulcanized

rubber is useful as a hot melt carpet backing adhesive.
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and yet often yield inadequate tuft bind strengths. However, the nost
significant deficiency of typical hot nelt systemis their nelt strengths
which are Wessi383M4y too low to permt application by a di recRCEHYEISE
coating technique. As 10 such, polyolefin hot nelt systens are typically
applied to primary backings by relatively slow, |ess efficient techniques

such as by the “SeU%fo@%ﬂh&@eﬁSCtBBtbhégﬁs 8ﬁe§9&élér§kéﬁﬂtcﬁéa“5fer

rollers. Wile unfornula h pressure ow1den3|t 15 pol yet hyl ene
(LDPE) caensraddy iconsiyiexedonpénrPBRAPTOXY r 31 bab Lo ok $MiA ¢RI kST LDPE

resins Rt digMe 1890k LLRKLBLLT buckbheb. camysesul thot upessive car pet

stiffness. Conversely, those orﬁlnary pol yol efi ns that have 1 nproved
f1 exi bi | istiptensc bagsdubnr EVRoandenshey pePgiyRgrenet (hAgne@ndNd

et hy'ﬁne/uws%@dr%%d HoRioRg &r%f EanSEthng 86h £@§§ Be SHE L0l S ng

flexibility, have excessive | ow nelt strent nd/or tend to draw
r esonat e adgr iYie§ @Iﬁ@@sw@#léoanadgquaﬁeotéféoh%n@x$tcenq#haxnuﬁqnpver,

difficul tt'h"esmo%rtd's grn)i%g_g Lye! QEE S 3 WhE 55%&5{8@1 hbexhdid '§%'O1f%lgc X ng

applied b am nat i techniques t0 I nsute adequat e yarn-
adhesi on:t wedt |Sé;menstth§nwbe@hnaqaegeaeéa%qu‘éwll,/o‘extis@rmwtand can

resul t i Bppeieaded P HI0UCH: 0B oEabeS 8k 8hi UBatondl £ECin SRS USIAY COAL i ng

t echni quesS.” Known exanples o | exi bl e pol yole cking 30 materials are
di scl®seduch -UPSlypdedins hot3oglo3sysiengsansstyBiqablysapphiet 3®14, 489.

I'n gener@Jpln{ali%sga@kiﬁbgsB?e§e§|_§%§%?9 Q%wﬂeiéséd&?ﬁié’fe@@(?k' ng

conpositions based on an e | ene copd such as, ethyl ene/vinyl

acet at e ((EERPIGNGF WAESs aSKHb!vvﬁh?eEﬁﬁl aéege?*é?d cRPRERT Rl adRS pihet rat i on of

35 hot Ritataenicie Q@ghg@grcgmggkgl ons through the yarn -6- i ncl ude
appl ying pressure while the greig good Is in contact with rotating nelt

transfer rollers ag’h&é&PF‘l@@GmufléFe xBiphePIeRSUF S lpardensiEssl, 231,

Anot ber  lgaawe thgalhieqyenbe eahapei Bgpl DedSpef 4 esdhvamessaolf hot melt
systens involve using pre- cgg&m systens, For exanple,, U S Patents

3. 684, 60@x9§qﬁign9§@ tipg t ique, LDPE resins typically have poor
flexibility which can result in excessive carpet stiffness.

Conversely, those ordinary polyolefins that have improved
flexibility, such as ultra low density polyethylene (ULDPE)

20 and ethylene/propylene interpolymers, still do not possess
sufficient flexibility, have excessiveiy low melt strengths
and/or tend to draw resonate during extrusion coating. To
overcome extrusion coating difficulties, ordinary polyolefins
with sufficient flexibility can be applied by lamination

25 technigques to insure adequate yarn-to-backing adhesion;.
however, lamination techniques are typically expensive and
can result in extended production rates relative to direct
extrusion coating techniques.

Known examples of flexible polyolefin backing

30 materials are_disclosed in U.S. Patents 3,390,035; 3,583,936;
3,745,054; and 3,914,489. 1In general, these disclosures
describe hot melt adhesive'backing compositions based on an
.ethylene copolymer, such as, ethylene/vinyl acetate (EVA),
and waxes. Known techniques for enhancing the penetration of

35 hot melt adhesive backing compositions through the yarn
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3,745,054, describe the application of [ow viscosity aqueous pre-coats to
the back surface of the primary backing material prior the application of a
hot nmelt 2NPS8B8F4conposition. 10 The hot nelt adhesive bac@GPSj93%8ks

di sclosed in these patents are derived frommnulti-conmponent formnulations
based on functi'onal ethylene polyners such as, for exanple, ethylene/ethyl

acryl at t op 5

Al t hougﬁlrg‘ﬁlglr%e %%ﬁ%%@é%% noe\?\l/nellénE%/)ﬁQ %rt&(}) ﬁ%?plé% Jac a|cntgs,
there remmhMIQ$an¥nnfmﬂltittﬁﬂ$ﬁ$¢aSleep%lW%I@¢$©r%b?%etf®acking system
whi ch pray. Abrﬂfiset adﬁgqﬁ@ téggerp&ngl ?5:[%\:9 h, good abrasion resistance and

good fl exi 'y To repl ace cured Tatex acklng systens. A need al so
r emai ns 20 for arhrppiéxaknam needoniqee chopesmiarchightear pet production

rateg %@&Wé’ﬁ’éé@ 6%‘%6’@%é§gr$ ééé’rﬁé elhebles QL Oﬂréﬂéé t[b' nd

strength rasi on resistance properties an IeX|b| y. Finally,
t here i sSystaRmS. ne%@rte}cmwbédeUaScaE@’e@n‘ssr&c@@#eﬁ(h&m P9583 b¥I® ant

backi ng fﬁ] o1 3h& d&:.r%earf chsefe/&'@?'fow Gfggési\tfi%ﬁgé_afgnt y of

ext enS|ve |ng ana segreg a car pet corrponent mat
accordarmeewenats)rieo asipe chaoi smfweseﬁttmﬁvmmmy hackipetmatamidlses a’

plural it rf’ér f&}ﬁf a;a fl%?t &E'S’Pr RAC K0P MBARLL Be h@?ﬁh@&sﬁt{&?e and a
back si eH N I ng erlal and an optional secondary backi ng
mat & aIThQ motplrmlat iaghesive blea@kam a@ﬁ@@em@ dhechesedr in pblegseg materi al

and protﬁéj@émsfarpge&%ﬁ&é&efgém okéﬁ#'@&r 18£8 s AUk Kxposed on

t he back side of t mary |ng terlal e adhesi ve acklng
mat er i al Orli Sppseienl - qthylemﬂep@hzme§$d%u@m e §¢¥n9¥?m%h%k|ng mat eri a

and the opl{{ O/ SELPD | (e AP Shb ke R &cepyih o1 the . adhesive

backing material, mhereln at§€east one of the plurality of fibers, the
primary Hﬁ@kﬁr@PPﬁ&!ﬁ@%ﬁ t he adhesive backing 5 material or the optlonal

secqrdary backing AB¢RELGh £8e FOMREE SRy Dbudl s 88Shs ORRHR MDY SNROUS Y
SRR €M EE SR TDES SO RN L
’
polyolefin carpet backing system which provides adequate tuft
bind strength, good abrasion resistance and good flexibility
to replace cured latex backing systems. A need also remains
20 for an application method which permits high carpet
production rates while achieving the desired characteristics
of good tuft bind strength, abrasion resistance, barrier
properties and flexibility. Finally, there is also a need to
provide a carpet structure having fibers and backing
25 materials that are easily recyclable without the necessity of
extensive handling and segregation of carpet component
materials.
In accordance with one aspect of the present
invention, a carpet comprises a plurality of fibers, a
30 primary backing material having a face and a back side, an
adhesive backing material and an optional secondary backing
material, the plurality of fibers attached to the primary
backing material and protruding from the face of the primary
backing material and exposed on the back side of the primary

35 Dbacking material, the adhesive backing material disposed on
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distribution index (SCBDI) of greater than or equal to 50 percent. 10
Anot her aspect of the present invention is a method of making a carpet,
carpet i noVQABAT4 plurality of fibers, a primary backing négg"’%ﬂs"’ﬁ%ﬁf
face and a back side, an adhesive backing nmaterial and an optional
secondary backing material, the plurality of fibers attached to the 15
primary baekbRex"Bigei 8k 8RE Prphd Hli e kLeen hdveef BLe Lid tde prinary
backi ng materi al and exposed on the back side of the primry backing

mat er.i al OPEAENASt ABECREAPY | RRFkirhdatRpLat 24i3RM o RS Rfhafd vihesi ve

backi ng BBEREhg! m@tetD81 PPHhOREIn SEEONERSY R kd MOHEtEId Al 1 10 4t he back
side of the 20 rimary backing material, wherein the extrusion coated

adhesi ve EhREESngtREt BFLBRI Y PRGKIRG dna ke bmbar o AK 7 Hrakasking s

conprs sefa@brahl! 82SEh@NEpPSRIENESESHYa By m&neﬂadftrﬁaﬂmeglpoﬂwer
characterized_as havi ng a short chain branching distribution _index (SCBDI)
of great EPTPRAFCEr O€qabl 1935t t gnghoargRReousho AN gt @tuflanfe present

i nventi OBoll §marMBhReHcEr IBKANGs ansA{RSta SHS- €Mt ivdhidgol | apsed,
non- expanded adhesi ve backi ng material matrix and conpri si ngC yarn attached

to a pri RePFTBREkiAR HBERXi APCBPRL RfHEseEeh A PIRBI3AICBPO conpri si ng
at | east pepeefthyl ene polynmer and is in intimte contact with the prinary

backi&g material and has substantially penetrated and substantially

constl i dat ed the yAPAtPERe2FRERBAOEOHYR i RFPILR Ml RYVP-IAN ddbighdrediiod

ef f ecti veramauhgOh 8hrpeE5ttRACCAR P OSIRELAIRY 4 plheadiedse backing
mat eri al agd 35 thereafter activati n% the i n%losi on acgent during an

extrusi of+*PErS, AcBELPARY SPRGKIRE MAHEF 1| RARRT B SACHATRR RASer is

L orﬁ_ed | siiaet, _helnf aaAnesﬁaseb@ékyﬁg rl?@%ﬁ@ﬁ@]j &d t4re awiaiﬂe_ﬁcdd&ﬁ%rgﬁa][yis
acking material. Another aspect of the present invention is a nethod o
maki ng a%&%b@?, m?ﬁﬁrt’:ﬁfpe?h%a‘#‘hﬁaﬁl?%c‘g% sgi'l?%[‘&se PRSI yarn, a
pri n:ta%I y bag.in‘agg patkihgl m?a@%adhesﬁae;;]backﬁmgraﬁmm_adhearﬁhcmw_dmtﬂmal ack

secondar ackin teria erein the primar acking materi as a bac

surface ﬁﬁﬂig‘gﬂ’eg?gglf‘gcﬂagﬁ’ﬁ% 2RF R8I RSBl RS AR

primary backing material, the method comprising the step of

t he
ing a

extrusion coating the adhesive backing material or the

optional secondary backing material onto the back side of the
20 primary backing materiél, wherein the extrusion coated

adhesive backing material or optional secondary backing

material is comprised of at least one homogeneously branched

ethylene polymer characterized as having a short chain

branching distribution index (SCBDI) of greater than or equal
25 to 50 percent. _

Another aspect of the present invention is a method of
making a carpet, the carpet having a collapsed, non-expanded
adhesive backing material matrix and comprising yarn attached to
a primary backing material, the adhesive backing material

30 comprising at least one ethylene polymer and is in intimate
contact with the primary backing material and has substantially
penetrated and substantially consolidated the yarn, the method
comprising the step of adding an effective amount of at least
one implosion agent to the adhesive backing material and

35 thereafter activating the implosion agent during an extrusion

-8~
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the carpet, the yarn is attached to the primary backing 10 material, the

adhesi ve backing material is applied to the back surface of th Iﬁrlnagg

backi ng nawer9s83@nd t he optional secondary backing material BGE

onto the adhesive backing material, the nmethod conprising the step of

scouring, washing or flashing the back surface of the primary backing

mat eri al e S n eatn iR A &P C f

t he adhes%%%q8§55t% %gkgrgh%%t%ogﬁgétgﬁ?la%P' fgﬁbveéﬁl |Sp|§%§gé€%&)

processi Hgteattdel firee Bp@ce] oifs yaan lexpases mh tdre paqliaige @ff fdre 10. FIG

2 is a sghepsl e qa;of an 20 extrusion coating line 20 for

maki ng agc%ar petf?(?%&l]—'ﬁé H‘%%%(L‘gnm sts of scanning el ectron m croscopy

phot oni cr ogr aphs aﬁnmkzenragﬁmc@anforth(esaarw%wmm det jometdipd of

| LI uss T ablaid g chace RtV HavAly GRRle GUIRNAN T drtA Tl iGigl 4
2 ntgh S&g consigt $Gf “scanni 2‘3’ el ect reon m croscopy * gl

phot omi crY@gcrnaphis patln@@w wagiiihigc eiter ieda) aahca%@mma‘ql@mq FRteal

illustrat] h r.fa t,1CO

F o5 P drlorcliotlan 8B otinar AR AN (DG RIS e BRLY, 22
adhesi ve b@a?d%lﬁgg nmedeaiiadl hes ehdagh SRR ARRATICE s eﬁmc@@ace of
pol ypmp)t'heen%a@b%gnylt‘ﬁ'é &%E:Beta.ss%r{@aec%ed:'t% thd %ﬂnﬁ‘eﬁ%ﬁ%aﬁﬁ@fﬂgfn showi ng

t he constructi on t til I n accordance with presen i nventi on.

-9- 10 FF‘@teFllaé-raté@héﬁﬁlﬁlsévﬁeﬁﬁa@‘é-ﬁtgaﬂa&?@falar%seﬂﬂﬁ}éi% todendadke

For maki ng Gadelod 'tlh% 4 RGN BalcR 1L i teSa1 'éﬁeﬁrﬂﬂé)rbptﬁhﬁlallerms
intimte contact," " stantial 5 encapsul ation,” and/or "substanti al

consol i dAEcORIagYe h?%dnﬁeﬂéltﬁrtl@lr dife RRRF iRk 1A Aihen e Brvepbacking
mechani C%{aﬂéltl%rlaCtﬂh‘énixe(tﬁ%do%%@ﬁ‘:q_stﬁlﬁhﬂfé @eﬁowlgwumwe%sdiﬁfq g4 ar

car pet conponents |rrespect|ve of or not one or nore carp

conponenttfashinsshe brcknswrdagey ofo th%t@%ﬁﬁ%d’%‘%‘f?gaﬁ?ﬁ%l%r%h
conpepentsteall,! Bd1e&RRCankY or heat prior to the application of the

adhesive backing material to substantially remove or displace

processing materials.

FIG. 1 is an illustration of a tufted carpet 10.

FIG. 2 is a schematic represehtation of an

20 extrusion coating line 20 for making a carpet 70.

FIG. 3 consists of scanning electron microscopy
photomicrographs at 20x magnification (3a) and 50x
magnification (3b) illustrating the interfaces of the various
carpet components of Example 14.

25 FIG. 4 consists of scanning electron microscopy
photomicrographs at 20x magnification (4a) and 50x
magnification (4b) illustrating the interfaces of the various
carpet components of Example 22.

FIG. 5 is a X-Y plot of the effect of fiber bundle

30 penetration by the adhesive backing material on the abrasion
resistance performance of polypropylene and nylon carpet
samples.

FIG. 6 is a cross-section showing the construction

of a carpet tile in accordance with the present invention.

-

SUBSTITUTE SHEET (RULE 26)



t he nechani cal adhesion or interactions of the present invention, there may
be sonme effective anobunt of intermxing or inter-nelting of polyneric

mat eri al swohas@8¥zmr, there is no continuous or integral fusi RETAIS9E3886us
conponents as 15 determined fromvisual inspection of photom crographs (at
20x magni fication) of the various carpet interfaces. Wthin this neaning,

fgsipn of yarn or nge5 an?lgghg& ggclggh¥gggﬂk %Hggrgftgnone anot her

within a fiber bundlé i's Rof consiraered egra ustonin’itself since
fi bers gx&runsfienr edatdnhgedénr Z0r mskdng carpet tokpoaencrdihg term
"intlnaE C P t he nechanical interaction between the back
surface g ?E%ggbfné§§%§§ &gng mat eri al and the adhesive backing material.
The tern1"substanﬂh&|temmap§mhaumané rehbasty § t'hebatiantied 25 backing

mat e i aly né'%@hﬁa%i%h'ﬁ ﬁEVBE”dEpgskgﬁtXQi”CBB Ehg byR4! £5e 3% 8@ i n
I mmedi ate proximt &/ it erface between th surface of “the
pr|naryhEaGRnngonﬁﬁéematoadehheladhesdheSbaokpngmﬁahenlaal The term

"subst antial aqu%pg'QQE'epﬁogshe£é EﬁﬁﬁQEaQVBBﬁthg?tEQE Linand 30

di mensi onal sta e car I's achiev tantially
encapsukissagidhe yarpe@rcbmpenebuadlesranuepanﬁapélyhebheac@rngothe back

surface o0t bhenBrmaoy ackindoaBher 8! gbhhithe adhgnt ue) pgcki ng material.

A substantially conso ate ar pet possesses good conponent cohesiveness
ande101nter@§§én§eWaﬁhnanpbhereSﬁspahceomppnenéspeW@thorehpeoarteus car pet

COMPONERLS. mERRahStdn’ hAhEYigh bUSiAfer étyaﬁg berehs pRetbproame sense as

known in the art and ers to heat car corrponents usi ng a
t enper ativeN4BORe thersemeyngepspme @ffﬁﬁélaﬁhé§PVétbaékin@eﬁ§}§¥nﬁl

I nt egr ab:f 4aicBG- %QHE_ﬁgV\’B%”?Bﬂﬁéghési@(@e,@ﬁﬁﬁénghBﬁEGéka| tﬁ@?@ri§eﬁot he
same pol yner as either bers or primary backing maferial or both.

However COPAEBYPYP PEsiRgeasad ABFipEcAf WABACRReCAMRBREYES 18S backi ng
natesuaheee&ﬁ&haaneoﬂlb&gﬁsmtlaeb¥88ioahaa phetbbersgaash O (FBI yoRacki ng

mat eri al . the term"sanme polyner,” it is nmeant that the nononer units of
t he p0|¢ﬁg gflcatlon) of the various carpet interfaces. Within this
meaning, fusion of yarn or fiber bundles or of individual
fibers to one another within a fiber bundle is not considered
~integral fusion in itself since fibers are referred to herein
20 as one carpet component. _

The term "intimate contact" refers to the
mechanical interaction between the back surface of the
primary backing material and the adhesive backing material.
The term "substantial encapsulation" refers to the adhesive

25 backing material significantly surrounding the yarn or fiber
bundles at or in immediate proximity to the interface between
the back surface of the primary backing material and the
adhesive backing material. The term "substantial
consolidation™ refers to the overall integrity and

30 dimensional stability of the carpet that is achieved by
substantially encapsulating the yarn or fiber bundles and
intimately contacting the back surface of the primary backing
material with the adhesive backing material. A substantially

consolidated carpet possesses good component cohesiveness and
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are of the sane chem stry, although their nolecul ar or nDrphoIogicaI
attributes may differ. Conversely, by the term 15 di fferent '
i s nmeant tWet98/3B¥Mespective of any nol ecul ar or nDrphoIoglcaFCEﬁE? %ﬁées
t he nononer units of the polynmers are of different chem stries. Thus, in
accordance with the various definitions of the present invention, a

pol ypr Onyé@&ledﬁama/tp&? ki SBLSE4 &li B dr8sgB8ct PR Ve b engoagihesi ve
backing material would not integrally fuse because these carpet conponents

are of FFFREErROMPRBEREFies. The term "carpet conponent” is used herein to

refer separately tphEafPph #iREEGPANIEESing N PThEBE YndACHKA Nih Jhe ML T Al
t he adhesi ve backing materi al and t he optional secondary backing material .

The ter ri2RstIIRFO AT ORPWY"1n stle.%e@r%eam ncehers ste rrhthding afse to

refeg t o afp&XtddRbORed €6 L ING INELRHEr 2t RPE YABSvE OPROSHd 1 OThd! B Ady 10
pellet-formis heated i'n an 30" extruder to a tenperature el evated above

its nEItoﬁéﬁ%%r%ﬁ@#%ﬂ%ﬁmpé¢kﬁpgdm%%%r%h¥ougﬁnﬁgﬂF%% FrEing U S

semi - mol fyedh, OtEhémé&ﬁé‘sP@é YOREK VB - md € S£1 c&ﬁﬂﬁf@e@rtﬁ@'é:ﬁﬁé RS W Wb i s
conti nuously drawn down onto a continuously fed greig food to coat the

backsi de2®feirreyrehgel HopEs Wi PEHB2PYH| Yaeking m%%%b% tPHrectiH G 2

|11 ust r afSige flr EX1 AUSH PN pf19§§x§§ Qbed "ot ldecur WhESCHe | AR AN Wherein,
at the nip, the face Surface of "the greige good is oriented towards the

chi P rd?#c’&wéigt%t‘b’é%?(l SERPRRELSDF 2 hdlHERE’RY cPRRYREAGERAR eFhaal ori ent ed

IS tovarfihd I8 M@ PFERSEY dlking EA£4518D. COBY | file | Soflth Siddikd S from a
| am nati on techni que. The term "l am nation technique" is used hereininits

convent i RRYMeEnS el § ol £rMe3NBpERYT ngh e FRGRPIGL hARkF 7O FrakRe RO YRYF Hr ei ge

goods byaférst £1& ndade t ifertbesyycabenbhgn tREEF iRblaSuBas i dified or
substantially solidified 10 filmor sheet and thereaffer, in a separate

pr ocessi FRFREXICII bR F LRV MAY | AHEERE- t FPRYEFIFEY nfPY HNG | 15K
sheas bef@iefepdhyi pelithet prthe Dackeswt f ergr pf itbespettivy dackdng

naterlajmolecular or morphological differences, the monomer units of
the polymers are of different chemistries. Thus, in
accordance with the various definitions of the present
invention, a polypropylene primary backing material and a
20 polyethylene adhesive backing material would not integrally
fuse because these carpet components are of different
chemistries.
The term "carpet component" is used herein to refer
separately to carpet fiber bundles, the primary backing
25 material, the adhesive backing material and the optional
secondary backing material.
The term "extrusion coating” is used herein in its
conventional sense to refer to an extrusion technique wherein
-a polymer composition usually in pellet-form is heated in an
30 extruder to a temperature elevated above its melt temperature
and then forced through a slot die to form a semi-molten or
molten polymer web. The semi-molten or molten polymer web is
continuously drawn down onto a continuously fed greige good
to coat the backside of the greige good with the polymer
35 composition. FIG. 2 illustrates an extrusion process of the
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SUBSTITUTE SHEET (RULE 26)



The term "heat content"” is used herein to refer to 15 the mathemati cal
product of the heat capacity and specific gravity of a filler. Fillers
char act er i wOPsa83Mavi ng hi gh heat content are used in speci fRE/E$A8H388¢ent S
of the present invention to extend the solidification or nolten tinme of
adhesi ve backing materials. The Handbook for Chem cal 20 Technici ans,
Howard J t | t manm, H $OPPAY . o 4976,
Sectionspfgfkgﬁgﬁésgggg%vﬁg@fﬁﬁﬁ%érﬁgtFgﬁcﬁﬁgﬁgghﬁeg?géa acity éﬁ% specific
gravity ¢hesgredigenigredalisf iddiendedTitowkirdserbesahibbl otbrandechien the
Present (CAIATA0 A HIANURIIC pROKThEChaELALEL (brfontdd 1d oMl N 2
solid material) over the extrusion coating processing tenperature ranges of
the presd&owandseritheomipPrafessuae riodd .he&xtrvaient coatirg sipodissisinat
'(':_orrbigla_t i of, iamigﬂﬁ% citfeic%ng_rq[ql\éi.ty and a high heat capacity. The term
I npl osi on agent™ I's used hereinto refer 30 to the use of conventi onal
bl owi ng agents or Gheerteganpydamdsapiiooh teghngguelr igaused rrefassimg when
activate M t..S Lt cact | | t ure. In
the presait (e aelled 3710 SETiAG RURLLATe HORETA Y <
adhesi ve Madekiiag sndtce igrelidentgpadse biyr dd rspaferningathe 3&dkesiveder bundl es.

- 12- P i ma¥e33835 110 MR Al le i S oEsgﬁbQ’EéﬁH‘?iPy &S aifleq
subst ances such as spin |nr§h|ng waxes, equlpnent oils,” sl zing agents and
t he 19ke fidim dr creathtaerd dhengpafiterhe iadheseparatephystessinntsidmci al

| nt eract ir%’%agcg]@gg?%%éﬁ% G PRIk S e PLECERS! f‘ﬂlﬁxﬁrét&l& can be

renoved 0O a scouring or shing technique o e present

i nvent i oefiesiedprlinevdd rascivde balckbondiftrgei ofathenprimamey bartkinger ms

" pol ypr ogyd&iis gar pet” and "pol ypropyl ene 10 greige goods" are used herein
to nean a carpet or greige goods substantially conprised of polypropylene
fibers, irrespectiieoftagmet heat @Wﬁﬁr}sb&éﬁﬁgeﬁﬁ%’érﬁ%l rekRT the car pet

O 0181 g&HE0 Gth dhere V1S @ fudiOltPRARY heRe ehpaeiByCARErspad il -
gravity of a filler. Fillers characterized as having high
heat content are used in specific embodiments of the present
invention to extend the solidification or molten time of

adhesive backing materials. The Handbook for Chemical

20 Technicians, Howard J. Strauss and Milton Kaufmann, McGraw

Hill Book Company, 1976, Sections 1-4 and 2-1 provides
information on the heat capacity and specific gravity of
select mineral fillers. The fillers suitable for use in the
present invention do not change their physical state (i.e.,
25 remain a solid material) over the extrusion coating
processing temperature ranges of the present invention.
Preferred high heat content fillers possess a combination of
a high specific gravity and a high heat capacity.
The term “implosion agent” is used herein to refer
30 to the use of conventional blowing agents or other compounds
which out-gas or cause out-gassing when activated by heat,
usually at some particular activation temperature. In the
present invention, implosion agents are used to implode or
force adhesive backing material into the free space of yarn
35 or fiber bundles.

-12-
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15 The terns "nylon carpet” and "nylon grei ge goods" are used
herein to nmean a carpet or greige goods substantially conprised of nglon
fibers, irVes888874ve of whether the prinmary backing naterial BCI/UPRA3EE, pet
or greige good is conprised of nylon or sonme other material. 20 '
The term"linear"” as used to describe ethylene polynmers is used herein to

mean the polyner b b of. l.e : r.l.a ab or
denonstrabl e | ong ?ﬁ%i%%%Fan€%§§?§53é9,R@ﬁgggﬁﬁgnéf %gggggg?gﬁgtgg with an
aver age okflegssa Isadpstadtelsosychr ascispiooEicdsbong. wages, equipmentThe term
' homogengays CUIYiene BALXTPENAAEnIs§d k0 URSCH RanclRtbere BOLYFRTS | S
used in thé éonventional sense in accorddnce with thé original aisclosure
by El st offhien adhgsifst ent pRysberl3 ibterdeziatlo ingegactdons efhpdbreipel yner

in whi ch ‘3§FQEQ%EL ihS, ral ' ' i thin i 0__pol yner
nol ec%l eb%% Tbter &1 s%&l%%t’an?lgggﬁésg‘h%t %Q%Lrggé\g: ytcgr?gr b%o?&%‘épgg dve

subst ant iddispl ades! dame sckylréng o vesbriage terbindgueatifo thas pdesened
herein, HaLR-SRS apdably shibiegkaehlrhens A9) YRk nand shomogeneousl y
branched Tinear ethyléne“are honogeneous ethyl ene polFfynmers. -13-
Honogene@gsioppdrismieded et hyl ene pol yners are honogeneous et hyl ene pol yners

el at[vel y hi gh shart GRERS bPSAYRESGYAL L, FBLF o PndoxPCLLER PIene

r el at® velgyetiggh aemysdsiatrieonséids heirdni ¢o Imeanclai g rpegerr( GBRBLpe That i s,
the et hyleRaPLUWREnM3E18 S%th%e@%'f %%%ro 2ROk 8aYdl, to 50
percent, “preferably greatey thanh or equal "to E rcent, nore’ preferably
great er tAZesPecddiysl ofowdbetpercéhe ardmesyebaicking ragkeriajefogr §bke high

density 1@ rpelClofSialeliigaelioBal YRPEofb2qle@ o T8 1968BLy2knEDBY s8mdef i ned
as the meirﬁt percgﬁklgf ?ﬁe polyngrbnnlgcuPetha§gEgbg cgnnnoneﬁmgontent
within SGt%@ﬂb§W¢eGﬂaﬂhe medi an total nolar conobnoner content and

reprgsents a COUpa@h%OQeQRsthﬁyﬁ%HDQQ@5%tdi%BﬁibHPhQB ngHG% &8odRel yner to
t he conononer distribution expécted for a Bernoull'ian distribudtion. The

SCBDI or 3&SBMSed BErpdlefPrniean a carpet or greige goods
substantially comprised of nylon fibers, irrespective of

whether the primary backing material for the carpet or greige
good is comprised of nylon or some other material.

20 The term "linear"” as used to describe ethylene
polymers is used herein to mean the polymer backbone of the
ethylene polymef lacks measurable or demonstrable long chain
branches, e.g., the polymer is substituted with an average of
less than 0.01 long branch/1000 carbons. _

25 The term "homogeneous ethylene polymer" as used to
describe ethylene polymers is used in the conventional sense
in accordance with the original disclosure by Elston in U.S.
Patent Number 3,645,992, to refer to an ethylene polymer in
which the comonomer is randomly distributed within a given

30 polymer molecule and wherein substantially all of the polymer
molecules have substantially the same ethylene to comonomer
molar ratio. As defined herein, both substantially linear
ethylene polymers and homogeneously branched linear ethylene

are homogeneous ethylene polymers.
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can be conveniently cal cul ated from data obtained from techni ques known in
the art, such as, for exanple, tenperature rising elution fractionation
(abbrevi atwo9%a8334n 20 as "TREF') as described, for exanplRCT/USO8IRAES ot
al., Journal of Polyner Science, Poly. Phys. Ed., Vol . 20, p. 441 (1982),
L. D. Cady, "The Rol e of Conononmer Type and Distribution in LLDPE Product

Per f or mance, " SPE !%g!: qyage Hilton,
Akron, Ohio, Cctober 8%?&0215 %'Hfa%c}x 115536;%?3‘%% 9t5§l§:E-\t{‘lergsla%atents

4, 798, 0ghompgeBeQOs, Sthlyl sqmvanalymale Yhadf aqqs(s@ﬁREMqrécmaqne does not

I ncl ude t [ | r ef erably,

t he comﬁg%rlg(?h%ygﬁéb%ﬁ%n%%%%er poﬁe%?red;%]c?pléc%%l@av %é é det er m ned
usi ng [ e NN Emapyanching abichmidwdd o tindex (ts§@m1|)q9és descri bed, for

exang e, ré!&ﬂ&eﬁ%fﬂ é&%%ﬁ%%ﬁlﬁﬁl@ﬁ ‘i)rg lihdel REV.

Macr onol terns eneously branched
| i near ef{®yBEhe p'bﬂlqtrexs itk "eﬁdmdmmps;uwnem Mh@d SICiBrEéaPr CDBI

et hyl ene I S
honngene%gggg(rg;- o g owt{%ort Ftr ané'h!q st ri b tiron (’QQ .t?lan

pol ymer fhseauakl mumlgememt,sme @aredERab g regsde mbhapags Eaﬁglchai n
branchi ngy 3habetSent é'é@?%nﬁﬂﬁfﬁ%&flay% SutaBIRORIGRNRNG 1LY ene
ar a an absence of 5

pol ynmer c erized ong c aln branching. Suc
pol yifer s (gavis kel hive) mhsgn%iblfwmﬁlmlon processes (e.g., as described by

Elston in U S Patepd Sefidp, c%.g?doé’!"fé‘ JUAHAE 3 Wil fWeTg%lEO?er%Qﬁ'tn

branching _distribution (i.e., honogeneously branched)
pol yrreri 2t Fba pebyees M@ ewie S SEVind (#h|OMANeAGTU N enEailthdn §Pst ens

to make sughepP! yEBESe m@rtﬁmrﬁla&u%ﬁﬂéﬁ‘é'on'%%tnrto%l?ﬁm cal
I ndustries and Exxon Chem cal Co have reportedly used so-called

singl e sFERTE3EAFFs? SYRRIFESD @%&Wﬁaﬁ%&%%ﬁﬁ@eﬁ%ﬁqe

st rug urpoﬁyﬁékafot@h@oé&wommmqmlerﬁ%&e% fBat @nt 15 4,937, 299
to BEwen et al nd U.S. Pateént 218,071 to Tsutsui et al. disclose the use

of met al PSERABLLL?R %?%rlg‘ﬁb‘l“f”hs c &g RGBRY OFe fDBFa O&d POA YRARARDS f or

the prepaantbéncéhveniently calculated from data obtained from
techniques known in the art, such as, for example,
temperature rising elution fractionation (abbreviated herein
20 as "TREF") as described, for example, by Wild et al., Journal
of Polymer Science, Poly. Phys. Ed., Vol. 20, p. 441 (1982},
L. D. Cady, "The Role of Comonomer Type and Distribution in

LLDPE Product Performance,"” SPE Regional Technical
Conference, Quaker Square Hilton, Akron, Ohio, October 1-2,
25 pp. 107-119 (1985), or in US Patents 4,798,081 and 5,008,204.
However, the preferred TREF technique does not include purge
quantities in SCBDI or CDBI calculations. More preferably,
the comonomer distribution of the polymer and SCBDI or CDBI
are determined using °C NMR analysis in accordance with
30 technigues described, for example, in U.S. Patent Number
5,292,845 and by J.C. Randall in Rev. Macromol. Chem. Phys.,
C29, pp. 201-317. |
The terms "homogeneously branched linear ethylene
polymer” and "homageneously branched linear ethylene/a-olefin

35 polymer" means that the olefin polymer has a homogenéous or
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honogeneously branched |inear ethylene polyners. Honbgeneously branched

| i near ethyl ene polyners are typically 20 characterized as having a

mol ecul ar WO 9§83 stri bution, Merr]/Merr], of |ess than S?C'Eﬂ@g@ 6y

| ess than 2.8, nore preferably |less than 2.3. Conmercial exanples of
sui t abl e honogeneously branched |inear ethylene polyners include those sold

by M t suin RGP SHRIBLC Hr IS | B3 bR [(Qr.El , T @BeNpodRfle£ohaBVa EXXON
Chem cal Conpany as Exact!err! resins and Exceed[err] resins. The terns

" hompgené&Gu Hijviedar (i gy Qt [RPBdHe bydl ¢ees et PAZRD4ERE0EBRYbr anched

linear etpdrRig/m3r.0l &fidt PAl yr@le 19033t tdfRlenO pilgheRr €8SHr e branched
pol yet hyl ene 30 "which is known to those skilled in the art to have

numer ous NOBIRPeREHUS FridHEIRe PrHIMSS RherGFs§sHEses PYi ABaRPELRGRRE

pol ymsr” 198ReTdHeaid b rf{@ihd 0 eidh IJd18ale &l kuinehe hawepakyRgrs and to
| inear ethyl’ene/a-olefin interpolynmers. "A linear ethylene/a-olefin

i nt er pol PREYTSEdFadon SHqe SR/ (3% - hidgn AfssFided RYt Bés5oBl éRin is
typicall y; af  |pRasintone 4%,y jvﬁiicﬁu%gyv-rgfele%ﬁ afH%E’éo(rBULan%@ chaifi-ol efin

(e.g., propylene, 1-butene, 1-pentene, 4- yl -1- pentene, 1-hexene, and
1- oct ene)PTraNsdd ngs el §4¥ afterh cle oo radoRogEnesashondFergRed) (i . &n, a high

density efihy RNl VR 1P tp KU NG LYY u2eE0FYIABRE Fadallym No short
chai n_branchés),” the term "honogeneous et hyl ene polyner"” or "honbgeneous

i nedf etdRREYSHARARIMS rfeh M Koh SUSH RAYTIRES rnBd¥eyern§theksno§BRkous

cat al yst su/ $i¥HSUGE Ao cHddi RPMIds tifldls GRCEARA Eheheradr Ewen or
t hose described by Canich in U.S. 10 Patent Nunbers 5, 026, 798 and

5, 055, 43&°"HAYy HAKRRERATRALY R8s spatdde NGl o5 5068, §8521YRE term
" subst antgyaldand itteaaied Hd BAR ROINIEMG 125 HéaRGehRRIsN skeutelee specially
t o honogeneaqusly branched ethyl ene pol yners that have Iong chai n branchi ng.
The ter mSEMigdedhaoldmiss 35 HeRsb FhEFFUY -or UnSmo§@REBGsI y br anched
et hyt ene aymee ttwtedhay e d1heaid pls.nmpadeatkisoras, bon subssankhal |y
It near etefylaq_n.e J.Os.léllrgesres’ttgeheusleo% %Qa@clarllocene catalysts, such as
catalyst systems based on hafnium, for the preparation of
homogeneously branched linear ethylene polymers.
Homogeneously branched linear ethylene polymers.are typically

20 characterized as having a molecular weight distribution,
My/Mp, of less than 3, preferably less than 2.8, more

preferably less than 2.3. Commercial examples of suitable
homogeneously branched linear ethylene polymers include those
sold by Mitsui Petrochemical Industries as Tafmer™ resins and

25 Dby Exxon Chemical Company as Exact™ resins and Exceed™
resins.

‘The terms "homogeneous linearly branched ethylene
polymer" or "homogeneously branched linear ethylene/a-olefin
polymer” do not refer to high pressure branched polyethylene

30 which is known to those skilled in the art to have numerous
long chain branches. The term "homogeneous linear ethylene
polymer" generically refers to both_linear ethylene
homopolymers and to linear ethylene/a-olefin interpolymeré.

A linear ethylene/a-olefin interpolymer possesses short chain

35 Dbranching and n the a-olefin is typically at least one C3-Cyp
~15-
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branches have the sanme conononer distribution as the pol yner backbone, and
the I ong chain branches can be as | ong as about 20 the sanme |l ength as the
| engt h of W®es/pssr4yner backbone to which they are attached. TRfEI/HBI8/038%6 '
backbone of substantially linear ethylene polynmers is substituted with
about 0.01 |l ong chain branches/ 1000 carbons to about 3 long chain

branchesg 1900¢ £ E%ﬂ%f@éﬁ%ﬁ%ﬂ@f aplyu'{]é@éf) aPOt n Qarfll, 20 nd Qg chai n

branches/ 1000 car 0 1 1ong chain branches/fboor%arbons, and
especi al pgntfemen abohexéndb drohdgl oirtienddr anches/ | 000 carbons to about 1 |ong

chai n branches/ 10 r -1 - %_t]_q'! i%_q: ' f'&,@tg: |.h as a
chain 30 Ilength 3&%‘? "I?%g%tl car ons%le a %C‘g{] [ c%f?rﬂé; 4 en t({}%c“gén{]not be

di sti ngulshed, usiigh edefl v o eyl arey it l e e swrta e Bpiesind soupy . The
pres%“cec&ﬁoﬁﬁfﬂ& cldh ”c%&?”& 'é&f@%r@{&&%ﬁﬁ&(é@ﬁ? &4yl ene

honopol yners by ‘usi ng nucl ear ‘maghet1c resonance ( ) spectroscopy and
i s quant Thémegeseons -dthyleng polymedt aesthémegengoRandgiear Rev. Macr onol .

e e

magneti c 0SCOpy can erm ne h" of a | ong chain
5 br anchhémogseesss ofatsd kysardosten osh taer ef o eexanmle kridvat t echni ques

usef ul f&és&'ﬁk‘?%&” ﬁékg%ﬁ h$r Hgae £OA§%§ '&&r@gcém& & ftﬁ.'sene :
pol ynmers, 1 ncluding efhylene/1-octene 1 nterpolyners. ‘Two such ‘nethods are
gel 1fer nBatenn Nemboems o @dhy7 T uarided MaTy 438 owmrky Stewans |€tyal .10

scatteri 6leg ?Cﬁﬁeﬂgﬁiﬂﬁéﬂ-% d@@p &) . perneation chronat ography coupled
"det €ctor

with a differential visconeter (GPC-DV). The use of these

techni ques for | orffheheern biakttandiativynl amepy REhwRne palgmerforises have
been wel s &cyoEni ' | d [ £. : | d 15

St ockmayesr, WH., ﬁ%%%f@rPh%%ﬁli%fltSOg?g?Iﬁ%gélg)e%nd}%bd@n#hﬁ Moder n

Met hods ®fhpbererero T aetidia, dtd oh, lJuhreh@d e o ragdhng NeWwhsoriexm 991) pp.

1031K12. gdes Wt era el 09th itk fgend VS PN h S defould¥s; branched

ethylene polymers that have a linear polymer backbone. For
substantially linear ethylene polymers, the long chain
branches have the same comonomer distribution as the polymer
backbone, and the long chain branches can be as long as about
20 the same length as the length of the polymer backbone to
which they are attached. The polymer backbone of
substantially linear ethylene polymers is substituted with
about 0.01 long chain branches/1000 carbons to about 3 long
chain branches/1000 carbons, more preferably from about 0.01
25 long chain branches/1000 carbons to about 1 long chain
branches/1000 carbons, and especially from about 0.05 long
chain branches/1000 carbons to about 1 long chain
branches/1000 carbons.
Long chain branching is defined herein as a chain

30 length of at least 6 carbons, above which the length cannot
be distinguished using 13C nuclear magnetic resonance
spectroscopy. The presence of long chain branching can be
determined in ethylene homopolymers by using 13C nuclear

magnetic resonance (NMR) spectroscopy and is quantified using
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SUBSTITUTE SHEET (RULE 26)



Dow Chem cal Conpany, at the Cctober 4, 1994 conference of 20 the
Federation of Analytical Chem stry and Spectroscopy Society QFACSS in St.
Loui s, M sWOUS383%r esent ed data denpnstrating that GPC-DV i s FEEIE 886
techni que for quantifying the presence of |ong chain branches in
substantially linear ethylene polyners. In particular, 25 deG oot and Chum

found th%hetﬁgth%uehegkrhsaa B?aRHnBEQEChﬁévlnMSBE%hémtléhbm |®ﬁ§%
et hyl ene honD%pléﬁ ngles nmeasur ed usi Ng Mt St ocknaye i on
correl at &4%meV- ¢th Phe §8-£&Vél of |ong chaln branches neasured using C

VR Further, deGr gt,a0dn I LRUNTSE Nalc e Rpcagace: 0. ghogaLene does

not change the hydrodynarm c Vorone of € po ene sanplre i sol ution

and, as %géﬁtr6360?§ncﬁﬁﬁBHnHeEQEmEHG Bﬁbegehathwefgat1bﬁ@r%%%&n
attrlbuta |l e to octene short chain branches by know ng the_ nol e percent

octem® | RT@REhsdRprEcesy @écEA¥oFarPAg Pﬁ@méonFPFSBtPéﬁ PEhes Biowaul ar

wei ght I&eeaaagu@%thbgwhabksrtaeéeeﬁasmﬁgsbaétpresehebnobrqa&@e%hagfﬁ?oot
and Chum showed t hat GPC- DV be use uant i evel “of | ong chain

branchestﬁn§as§t&ﬁtﬁ&hw}en?nea#yggﬁypehéﬁée#éﬁe 8gbﬁﬂ§ﬁ§/§ -opé@ngot and

Chum al sg n&ewed yidals . a Qh@tsQEhLHQEhBQErhre5g€§|bekﬂ@ﬁ%ﬁo@ﬁ a function of
Log( GPC Wi ght Average Mol ecul ar Wi ght) as determ ned_by GPC- DV

|IIustraF§§°Fﬁ§PgFﬁ€ YoRguehkgrnwbElnehilRY §§€é€t§a€BEtlﬁ6Ptthe ext ent of

| ongy r archithelioly suketeasti abbr-LAREAY ahaygemepeehﬁae&%nare conparabl e to
that of high pressure, highly branched | ow 10 densit éethylene (LDPE)

and are & Qma}oﬁFéPPNCF°PP6ﬁPeVH§Peﬁedﬁ5F9E§P§16FoH&§§8mﬁ %y Zi egl er -t ype

catalystae&@@moas(b@taﬁvaICQﬁela&eso@ndheedlﬂaennmqaegeﬁgeuao@@talysts
such as h nlu and vgnadlun1cogglexes For iu bstantially Iinear ethylene

pol ymer s SP@RE PEapshgdehschisPafer £52 BRgerlvAad theosAsst hans Besfanch
t hat resu:letls. doefircht edngar phealli@aratuirbe asekef en@s), ZAe,t B8 HRO e r

e et (I A RN e 2 U T AR R
nanlfest@d,aMoﬂ@hanmedhods of Polymer Characterization, John Wlley &
Sons, New York (1991) pp. 103-112.
A. Willem deGroot and P. Steve Chum, both of The
Dow Chemical Company, at the October 4, 1994 conference of

20 the Federation of Analytical Chemistry and Spectroscopy
Society (FACSS) in St. Louis, Missouri, presented data
demonstrating that GPC-DV is a useful technique for
quantifying the presence of long chain branches in
substantially linear ethylene polymers. In particular,

25 deGroot and Chum found that the level of long chain branches
in substantially linear ethylene homopolymer samples measured

using the Zimm-Stockmayer equation correlated well with the
level of long chain branches measured using 13C NMR.

Further, deGroot and Chum found that the presence
30 of octene does not change the hydrodynamic volume of the
polyethylene samples in solution and, as such, one can
account for the molecular weight increase attributable to
octene short chain branches by knowing the mole percent
octene in the sample. By deconvoluting the contribution to

35 molecular weight increase attributable to l-octene short
-17-
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20 rheol ogical properties which are quantified and expressed herein in
ternms of gas extrusion rheonetry (GER) results and/or nelt flow,
I[err]/|[ eWO|98/3831dr eases. Substantially linear ethylene polyRETFSQB/BI836
honogeneously branched et hyl ene polyners and are disclosed in 25 U.S.
Patent 5,272,236 and U S. Patent 5,278,272. Honpbgeneously branched

substant LabLy biBRBReS! MULEPSoROLYACERUA! 8ndYaY! Rhbe EpeUbFhEaPodeChem cal
Conpany as AFFI NI TYTM polyo e?ln astonmers and from Dupont Dow Fastoners

JV as ENaAer| &pr iupnkiéretha tpHsiopfr $onBorbgénebtaRghBFahBhed 30

subst ant sabk¥aht Dg81yel BYLERCPAYYBRE 0ERBRRE cBEBRFREYsY @ the sol ution,
slurry, or gas phase”pol ynerization of ethylene and one or nore optional

a- ol efi n conpnoner BeGrobheapdeShnneadboasbowetr dhatdagpdebt o§ bagdlyst
such as the_nethod, di scl osed [n Euraqpean ent . | Lcation 416, 815- A, 35
Prefé?ab?ﬁ?talggFﬁfiﬁﬁ Bo Vﬁﬁk?QﬁtPgngﬁgégggsgﬁ§égge VFSaSTBﬁOQécuﬁar

manuf act Weeéghh¢e asbdtaskmahkyl biynerC-pVhylenetpaltgsethasedhenlbhg present
i nvention, The, ter o eter% eneoEShénbranched" mean
u

ng."heteroggneggs" an

that theCBRRYI BRE"GBIDHePSPECERatREFePPYed gs S8 50N ¥ 8f interpol yner
Egleculebrhamrmggvabfgsabsfﬁyrﬂaﬁlpo%ﬁnéamoemhymeharpfaymeSS areh _

' er ogeneous rapc ne, pol yners are.charagterized as having a
Short chaPRPBFARCRT RG Ghefr PEuRTER’ PRUSE Eecomiphtyo SraREReTnotr 30

per cEht . delesétggpodgashylbnan¢hpBE) i apdr aeehylleaelpodysediacar €xrdf

avai | abl r,om Th w_Chenmi cal any as. EXferr] linear |ow density
ol yet hy EEREIERE e kIt RREPEPARCERT PaLhgn2a8nePey CyBPy SPRORaNs® s SaFfie
Het er ogereotskgnbnmnchaglekasaandt hydénergohgnegsneansbeapatdpatsdsuch t he

sol ution Sh&%pxﬁﬁfaﬁéstHQSEuBOLXH§ g§g%ion of ethylene and one or nore
al pha-o I'n

optionaIaTS ef i n- cononofer Re presence of a Ziegler Natta
catal yst, by procefeessshshantialdydiivkasecdthylens. pPavmarsd, DE6, 698 to

Andefsonghadbnalhl! BERAEACPYSA¥nBEANEREH EHRYLABEPRKKTR' Brahtn! yRLEal 1Y
characterized as having nol'ecular weight distributions, err err], in
the rang&egRlfpofirel tBesingonperahdionasfsbr, aapdedistshcintpohhe
substant bghl¥er backbone. The empirical effect of the presence of
long chain branching in the substantially linear ethylene
polymers used in the invention is manifested as enhanced
20 rheological properties which are quantified and expressed

herein in terms of gas extrusion rheometry (GER) results
and/or melt flow, I;10/I», increases.

Substantially linear ethylene polymers are

homogeneously branched ethylene polymers and are disclosed in

25 U.S. Patent 5,272,236 and U.S; Patent 5,278,272.
Homogeneously branched substantially linear ethylene polymers
are available from The Dow Chemical Company as AFFINITY™
polyolefin piastomers and from Dupont Dow Elastomers JV as
ENGAGE™ polyolefin elastomers. Homogeneously branched

30 substantially linear ethylene polymers can be prepared Qia
the solution, slurry, or gas phase polymerization of ethylene
and one or more optional a-olefin comonomers in the presence
of a constrained geometry catalyst, such as the method
disclosed in European Patent Application 416,815-A.

35 Preferably, a solution polymerization process is used to
-18-
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l'inear ethylene polyners and honpgeneously branched |inear ethylene

polymers in regards to both conpositional short chain branc
di stributigR? &EPMDI ecul ar wei ght distribution. 25 m@f’nﬁﬁ%smasss

substantially linear ethylene polyners used tn the present invention are
not in the sane class as honogeneously branched |inear ethyl ene pol yners,
nor het emagaﬁeeu&l:; Bhanstpsthhoeall gt ihene @oiylens, polymer eased in
substantkgllﬁ Iine ethﬁ%ene polyners in the sane class as 30 traditional
hi ghl.y b §83F8 4B¥ERFY°Pol yet hyl ene (LDPE). The substantially |inear
et hyl ene pol yners unef ukrms rheﬁerageMéomm"swm@r?hétgﬁqgénaan&myxﬂ | ent

| t th | t I | a ht
B ot buBFBREhPRIERanEoBAL BRE shRYFrlf BoLReY AF [ EARE S 25
be var | e BSSENTLal Ly | paonenons |y oL LhE. m‘"‘”“@”“??."‘t‘”'m””&e can
ool veul SFouERBnoRrE! FPbaT, ERCERpe R FrE erEs s TR R dhdd thutants 1 ¢
Cﬁnvlent ! pb?ymbeseafgeahaualﬁyebiandhesl hamm:g @gﬂy@iéhyctlearmt rm?mnigt% ;hehave
r neol ogl ca I, Lt es uc S | S | X 1 Ses
heol Do e RaPRE b RaRe SrhBPL . 3eb "SR HEGPR I E ne a1 0o ot
substantHatbyobbneansayhbkenehedlynﬁéSraésnyueﬁéqpolymmmﬁomngeneously

branched | inear _ethyl ene polyners which have relative A essentlally
fi xe]cf;] | [ 8FREARP&Rr frPRy TBE. D9y Chemical Compgnya% %‘?@é‘?}% r ddneREt L

substant H@h%iﬁgr gs?pe%hpxhﬁaeaﬂa' AOCAPT URgenaslieaanched |inear

et hyl ene poly e.,; honogeneously branched ethyl ene polyners) offer
uni que aedneshrdener repingsi oﬁeggapggnegmpby beakcred ablreant i ons,

espect al b¥nlOLnEOpBTLRLal 8f BESLISLESY YPa CAL LRI kel % h]ozggg&?ﬂeous' y

branched et hyl ene po yners I ncl u stantl ly I near et
pol yner s9rf PRREEcBPAVMeRAzation §§I pEhyiene| Wt%e‘?%t@ﬁ@ OW%hem on

to ppd ypaepuheBeeraRd cbpWnBREYSUSHT €hat b}!@séﬁcé 0gF ent 3 0ol e LW €€
pol ymers such as | ow density 20 pol yet hyl ene (LDPE), heterogeneousl|y

br anched CREANF tr oRYJBASFEFSBS| FRERyRENBLE LEEPEIOSed gh fdnSi t%ﬂtpﬁntyet hyl ene

4,076,698 to Anderson et al. Heterogeneously branched
ethylene polymers are typically characterized as having

molecular weight.distributions, My/Mp, in the range of from

20 3.5 to 4.1 and, as such, are distinct from substantially
linear ethylene polymers and homogeneously branched linear
ethylene polymers in regards to both compositional short
chain branching distribution and molecular weight
distribution.

25 The substantially linear ethylene polymers used in
the present invention are not in the same class as
homogeneously branched linear ethylehe polymers, nor
heterogeneously branched linear ethylene polymers, nor are
substantially linear ethylene polymers in the same class as

30 traditional highly branched low density polyethylene (LDPE).

The substantially linear ethylene polymers useful in thié"
invention surprisingly have excellent processability, even
though they have relatively narrow molecular weight
distributions (MWDs). Even more surprising, the melt flow

35 ratio (I p/I2) of the substantially linear ethylene polymers
~19-~

SUBSTITUTE SHEET (RULE 26)



(HDPE), and het erogeneously branched ultra | ow density pol yethyl ene
(ULDPE). As such, honpgeneously branched et hyl ene pol yners are useful for
maki ng carwewnsBsrers, 25 primary backing material s, adhesi vVEBCDESRE/08386
material s and optional secondary backing materials. However, honpbgeneously
branched et hyl ene polynmers are particularly useful as adhesive backing

carpet) 53 BecVabEde g RehsBRELPCIMBLRRLRELECh (0D ol PAE I AUNEITT,
|nventuomndgurKngeextmgéegnlenavenghbfd;hérbbnksoUe(MmﬂbAﬂpetTh@sapply an

adnes! vecBAgkh 0™ £t abonPEARELh SELECLS PRUBILEP! bekhanlh e gl I ore

pol yners an onobgeneous ranc | T near ene” polyners ow good
penetratPQhYGthEé¢petr?aLn§ vhi@brh@mﬁdxbsqlgmycahOPrngEH1q$n$nGmEET (RULE

26) atgfQ asg%gog 9:39%@& ;Jtcy xtbﬁcééﬁg S, MADI P VRe ya{ g Wen

used for turted car strengt and abr asion re5|s?ance of
t he carpé@spslﬂﬁéﬁéagéd bvhehehpeh@gxgelomr@pegnb@@aﬁflamb§t¢mh9@llmthylene

pol ymrslgﬂgaﬁb]@enpgsa Ogémgfgosfsg inf‘f@t Eféﬁ{'ﬁ&ﬁ%E%é( into the

yarn Prefera rtuft st rengt pounds (1.5
kg) or nﬁ#énpbeéchieeeé eﬁbeepﬁeP@lH@$ysSWbthd%aYQ sekgylﬁﬁlﬂnl@wand nost

preferabé¥sZn§19929d§1§éd4159h20£a In addition to inproved penetration
of the.10 vyarn, I nd Strengt can be al so be increased by increasing

the ¥l ecul ar wei ghe bavendiperyeped Forkvewrbstantyably pbigee¥ nol ecul ar
vei ght sgtggliefef BlyﬁBEQVSHdtH&Eo?éﬁ@oé&]ﬂ?@f%éﬁe&oﬂiﬁ@af:Oett.}ﬁ‘?lene

requi rement of a | ower ecul ar melg fenerally needed
for goodP9Aa¥Rels (beﬁetrQPFB%e%ﬂﬁuﬁ%bdb%&??%% oftkwherdiPPiymery) so, higher

pol yner gepgkt hﬁ§q§éeade§hﬁéi$é§ tor LxprQyeen chestéeadl caﬂsie@méﬁn
resi stance, gher densities |nvar|ably yield stiffer carpets.” As such,

pol yner ﬁ?BbgF?Fégnﬁns?sBécbﬁ%%ﬁn Qi cFOmRekciab2nR ckeFidemt i ki ned bet ween
extrl&uoaazﬁetcmaiabtkLtuoﬁageabéa§1%nbf£§¢ﬁé@n§eh9§eweléofgméﬁgween

chemi cal resiﬁé?ﬂgesu gt&%% ily 1neéilé¥£ylene polymers in
particular) have low solidification temperatures, good
adhesion to polypropylene, and low modulus relative to
conventional ethylene polymers such as low density -

20 polyethylene (LDPE), heterogeneously branched linear low
density polyethylene (LLDPE), high density polyethylene
(HDPE), and heterogeneously branched ultra low density
polyethylene (ULDPE). As such, homogeneously branched
ethylene polymers are useful for making carpet fibers,

25 primary backing materials, adhesive backing materials and
optional secondary backing materials. However, homogeneously
branched ethylene polymers are particularly useful as
adhesive backing materials for tufted carpet and non-tufted
carpet (e.g., needle-punched carpet) and are especially

30 useful for tufted carpets. _

In the present invention, during extrusion coating
of the backside of carpet to apply an adhesive backing
material, properly selected substantially linear ethylene
polymers and homogeneously branched linear ethylene polymers

35 show good penetration of carpet yarns (fiber bundles) and

-20-
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When carpet greige goods are backed wiith properly selected substantially

| i near et hyl ene pol ynmers or honbgeneously branched |inear ethylene

pol ymers, W@9%aa7€5 fl|exural nodulus of these pol yners of f WM ges
in ease of carpet installation and general carpet handling. Substantially
| i near ethyl ene polyners, in particular, when enployed as an adhesi ve

backi ng nat£y i1 ShaybSpRanfRd RGN ¥ eS¢ %Mﬂprt%@hz%'}%.v"f‘i ch
i nproves the 30 consolidation and del am nation resistance of the various

carpet | ayien dnted figorfarfited icaxpetspl Yo gt idh P ifid steengtbeansundl es,
the primapedacdd NG dRifdle diadnasipe baskina e k) tad the

secondary backi ng material when optionally applied. Consequently,

except i oRRNSEERIOPB L tsant iadsi st mRFhkangird y&etdngd can be
obt ai ged.hordgend &l f Wi ndieal (iRddr Zhy1 ed@ Pb1BMAS AhtEthet ance is

especially inmportant in comercial car Pet cl eani ng ‘operations as good

abr asi on ¥&t st e pardval 13 udir ckapdiufdurlasi)i sEremadpe oty sel ect ed

substantiznldy ddied el Whge or IS LA ddOWrdiR %ﬂeﬁeﬁm?n sof
secondary backing materials and as such can result in significan

nmanuf act R o6t - THKIINGE Mareadiid inast REPaRRighdsid SpnEcSd 4with a

substant iig}) Yo in9ad, ety R\ Y RS Qp AR ENGRUSI It iRaREN @Gl | Near
et hyl ene pol ynmer can provide a substantial 10 fluid and particle barrier

whi chPenhéfibs tHeE Rididk Mt PIBteqaredoralss ke ing R al Iy |inear
et hyl ene i eERsiQf THETHIARROUS Y W RfIhesk |H e o 18 enganleier sadhesi ve

backi ng Q}at erial can allow totally recycl able carpet products 15

parti cul dHIPSHATLIIF OFSALIGFPHaLEBYE RAVBFSSY ITHe mpFaved tvtiddi ti on,

the ni xt witdfstraupat an icdeed iﬂaﬁaah@t%%g&ﬁidaér&r aorlrogrsfﬁgﬁg@@ggﬁ ! y

branched A o ML ohe, RELYIEr Wl 8 et At ol ypropycre Tes) !
| nj etbi orperd ot g AN chridd RYo ARl vtk iafP | d e d S 185, Welllsogs hiigee i n car pet
CO”Str‘"“$é¥bmJ£”dé¥§3 Jé% g%%‘dggﬂgggfg)%or improved chemical and
barrier resistance, yet higher densities invariably yield
stiffer carpets. As such, polymer properties must be chosen
such that a balance is maintained between extrusion
20 coatability and abrasion resistance as well as between
chemical resistance and carpet flexibility.

When carpet greige goods are backed with properly
selected substantially linear ethylene polymers or
homogeneously branched linear ethylene polymers, the low

25 flexural modulus of these polymers offers advantages in ease
of carpet installation and general carpet handling.
Substantially linear ethylene polymers, in particular, when
employed as an adhesive backing material show enhanced
mechanical adhesion to polypropylene which improves the

30 consolidation and delamination resistance of the various
carpet layers and components, i.e., polypropylene fibers,
fiber bundles, the primary backing material, the adhesive
backing material and the secondary backing material when
optionally applied. Consequently, exceptionally good

35 abrasion resistance and tuft bind strength can be obtained.

~21~

SUBSTITUTE SHEET (RULE 26)



backi ng material or as a bl end conponent of the adhesive backing materi al
pol ymer conposition. That is, polyolefin polynmer m xtures can involve
suf fi ci entiwo ssvagsisar pol yner 25 chemistries, conpatibiliti cRCT/HSB/OIBE6
mscibilities to permt good recyclability w thout having sufficient
simlarities to permt i nt egral fusion. The preferred honogeneously

br anchedegt iy Lgag pghY UEL; besaR.St 00L o LRL L1 19 ARAk-dstwvagn ~30[err] C and

150[ err] n1ne usrng d| PeFen canni ng calorlnetry The
nost pr etemmedchehngenpetustiebnangheperahibnncapaigakrairasigee in t he

1t t t d
vert oaks RaRUBLaRLEaLLY bhBERyeE! BNbeRe BYEN, aaract etized ag )
(b) a nolecular wePghpedi gt sebatted, su@eta@tk@kiy]lxneanﬁanhmhaa¢ by gel
r t def i h oLad
Fgr?%?ll[ ?%W%Fg?%?gr $E§¥gg?ﬁg %%}Hgg%ggo{)ex FESI ond%}:gol ogy s chMteL;%)the
critical mgheaiadat endt asnsethofasuréaudt nkéht siguifigant granufectuydingntial |y

i near ephyleag RRLYTST 1hSaaky 783! B0-HELSCRINGLRARS ddand b it cal

shear 10 e ohsé surtace ne racture or a
| i near eshyssnetpewmi;naﬁerethyitheelpnbmeetMImlemas a

h , hi : ; . I h
br anchi ng_ Snen et 21H8d=" RERGLENE. RoPUARENGRA BhSHAS Y | AUy 1T TR T
pol yifer ér’hdltihenbh reatieihybaneipuol yhicch aerhanees ttEHreedpdiendtichy| ene

honopol ypR eQEiEQt Epg%}gg@gs of ethylene and at | east one C3- C20 a-olefin

and have thg sane err Merr]/Merr] and wherein the respective
critical shear ratéssgbszentlally linearhethyberamelynar [dmear et hyl ene

pol ymer ﬁBQonﬁeBhQ??rb?éﬂ%h@&elEﬂéﬁﬂgétﬁﬁfeﬂggééiiﬁhf“a&%é%f%%ﬂe mel t

tenperature_ using a gas extrusl on rneoneter a Slngle
di f f er enPRgki8gaRAtrRgiedl 6annBilgw bstally recyclable carpet products

15 particularly where the carpet comprises polypropylene fibers.
In addition, the mixture of a substantially linear ethylene
polymer or a homogeneously branched linear ethylene polymer
with a fiber-grade polypropylene resin can result in an
impact modified recycle composition which is useful for
20 injection molding and 6ther molding applications as well as
‘reuse in carpet construction, for example, as the primary
backing material or as a blend component of the adhesive
backing material polymer composition. That is, polyolefin
polymer mixtures can involve sufficiently similar polymer
25 chemistries, compatibilities, and/or miscibilities to permit
good recyclability without having sufficient similarities to
permit integral fusion.
The preferred homogeneously branched ethylene
polymer has a single melting peak between -30°C and 150°C, as
30 determined using differential scanning calorimetry. The most
preferred homogeneously branched ethylene polymer for use in
the invention is a substantially linear ethylene polymer

characterized as having

. 35 (a) a melt flow ratio, Iio/I» = 5.63,
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mel ting peak between -30 and 150[err]C. Determ nation of the critical shear
rate in regards to nelt fracture as well as other rheol ogy properties such
as 30 "rhWe1%8§B¥4l processing index" (Pl); is performed usi 5% §03886
extrusion rheoneter (GER). The gas extrusion rheoneter is described by M
Shida, R N. Shroff and L.V. Cancio in Polynmer Engineering Science, Vol.

17, No. 11, p.(pf70a( h3f&kurandwel ghthggaRLebaithioh, Ml ray, Rlastics” by John
Deal y, 35 publ I shed tymyae aNggt @amdpB%maaellanC@hr%%%%)gx%ngpan%7 99. GER
experiments are peie@ined 8k %hbeggqgegghe of 190[err]C, at nitrogen
pressures between .about 250 gpd @?gpldzqsug dadput 1.7 and about 37.4
MPa) gsing a 0.0754 nn1d|aneter e wth an entrance angl e of

about 180[ erf l(c,For ga %Qtragfi%a%eahbg 'en%ar t?x Ry fx@eo&qﬂ@%rs used
herein, the PI 3PRALENL +VIn§6QS glup_.f A crRber |f% measur ed
by GER at_an appar% %Q%%rtaﬁttﬁgiiy ified %F oIIREE 262 19 X
10[err] kg/nferr])qq i gi4P L&%m ¥ebl %a%h% hy %n%r& 1>éf£&r sfh%r ise i n
the jgvention have a.RBl jin¢l ggg O sUr@LkPRieg® P2 yredT kpoi se,
preferably 15 kpoi i‘in% :J %3: apt | 9, ey:elhne_gre q_tllg,)él p(%ll yners
used herein al so E P Jefe legg,r g%hcq{ dt he Pl of a
|inear ethylene po'sh r@n%h?.ﬁ €15 R0V BRit 5] 2P A1 o0l 2

honobgeneously 5 br%m%q REA 83C khked R +Eh$tian 1! US Pat ent
3. 6a5g009) havi ng. Sl e Eh AR %MM%% d eneadh ﬁwatﬂﬂz@htﬁ%rﬁercent of
the substantially I %{ere%@él %&?auﬂ% L¥EBLs 19" e2PRALEAL h l01$e@SS Versus
apparent shear rat %rp|191ttér§o‘1§zﬁ1‘lrfsoo'f %Eh&ﬁ)én%h%n@matt hleas ulb%epla%nomena

and 10 quantify t c&léiggk?sgﬁﬁrhgg&eﬁggdsg%%ttcag ahﬁwanRéggs of

IR 8’ e e?d(gvég‘é éférs &Fﬁlc‘!F FF&§ CF‘1 \ﬁ e Fat I"?é o ogy,
30(2 337-357, 19 I 0 ed
( éaa oy ég

extr te |rregulaﬁ es

igg;éFa§§ LegS RO
surface nelt fractggiféﬁde P&s?o It pEE M@ Susesy IFaFFacture
occurs under appar 8ftiYy “STEEFF FEEWUESRdi &i GRS &Ff&rr“e?r}é’é’s rlhﬁ°5‘$t & - from

| oss of specular filmgloss to the nore severe form of "sharkskin.
25 (d) a single differential scanning calorimetry, DSC,
melting peak between ~30° and 150°C.
Determination of the critical shear rate in regards
to melt fracture as well as other rheology properties such as
30 "rheological processing index" (PI), is performed using a gas
extrusion rheometer (GER). The gas extrusion rheometer is
described by M. Shida, R. N. Shroff and L.V. Cancio in .
- Polymer Engineering Science, Vol. 17, No. 11, p. 770 (1977),

and in "Rheometers for Molten Plastics" by John Dealy,

35 published by Van Nostrand Reinhold Co. (1982) on pp. 97-99.
GER experiments are performed at a temperature of 1390°C, at
nitrogen pressures between about 250 and about 5500 psig
(about 1.7 and about 37.4 MPa) using a 0.0754 mm diameter,
20:1 L/D die with an entrance angle of about 180°. For the

40 substantially linear ethylene polymers used herein, the PI is

the apparent viscosity (in kpoise) of a material measured by
GER at an apparent shear stress of 2.15 x 10° dyne/™ (2.19 x
10* kg/m?). The substantially linear ethyiene polymer for use

in the invention have a PI in the range of 0.01 kpoise to 50
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Herein, as determ ned using the above-descri bed GER, the 20 onset of
surface nelt fracture (OSMF) is characterized at the begi nning of |osing
ext rudat e WIOMS8IM whi ch the surface roughness of the extrud® 8803884 y be
detected by 40x magnification. As described in U S. Patent Nunber '
5,278,272, the critical shear rate at the onset of surface nelt fracture 25

for the syhsiadt ighdferdddigarn LidhdigRe orntidisRal YRS sandtharppehymers is at
| east 50 percent greater than the critical shear rate at the_onset of

surface neteds KAWERT RPIYMeEEH usery hefeifoddser PRYG AgPdsdedti khay the

same |[erdd afichiMs 1110 Me¥ddnt G0ThemIt S ACLUNMRAQCBhY1@heURST ALY
extrusion 30 flow conditions and ranges _in detail fromregular

(al t er nat iU Gh BRSO AP YIRALZES PodvBer ©F RaRIBRIsPrErYsLtYons. For
comesci glr Atadd abinddy g iy HsZ Qelshe ibRld ByTeNee ol epeki eatehefi | s,
coatings and nol dings, surface defects should be mnimal, if not absent.
The 35 3,1645A9hdwmvisig ess Iat ahdeMqrdgt eachresthim| ted rpetcret faf - 24-
SUBSTI TUTE SHEET (RULE 26) .. the substantially |inear ethylene polyners
used in tHE® | FRRTH3BE 2 Eshddingary ethydengaPodg™edensity >0.910 g/cc, is

greater than 4 x 1Gf G2 .shehlie s&ieldisC e rEt@aaphatrenat shBgropget of
surface nelt fracture MF) and the onset of 5 gross nelt fracture (OGW)

will be RERF Het iEDdRIGR Y dhenged toff FoGHECe PRERGRRBES 23Ad

conf ngur afjupnsi ©f dHe @iﬁi&dﬂt She¢t rrléi%d al%ﬁ_ @r@ERcthghbe&Dg;e@eegscf
et hyl ene | yners used in the present i nvention are Qharggterl zed_by a
e

single D NP UGSk, B ddingg|te REMamg thyar i & ofising a
differ entmaéo%nim(ml @IS, StaBmjantioted avidertiaigl tiigndadeirosized
wat er. The nethqd invol ves, 5-7 sampl e sizes, g "first heat" to about

140 o7 ] G 1% TRATF IS KRGS &2 S0P ek Sa =Y OPEr PEPRFRY to

-30[ err] Cmdsified hielth fiavo nalim tipeudt:es suafd ceeale 1itp fabctlrer ah&/ mMn. to
150] gr]Cgor th t"s cond heat". The single nelting peak is taken fromthe
"second hEat~> H&@m FIW V¥ tenperature curve. Total heat of fusion of the
pol ynmer is cal cul at®adcffacenmdie drea tunde oddwerscunder apparently

steady flow conditions and ranges in detail from loss of
specular film gloss to the more severe form of "sharkskin.”
Herein, as determined using the above-described GER, the

20 onset of surface melt fracture (OSMF) is characterized at the
beginning of losing extrudate gloss at which the surface
roughness of the extrudate can only be detected by 40x
magnification. As described in U.S. Patent Number 5,278,272,
the critical shear rate at the onset of surface melt fracture

25 for the substantially linear ethylene interpolymers and
homopolymers is at least 50 percent greater than the critical

shear rate at the onset of surface melt fracture of a linear
ethylene polymer having essentially the same I, and M,/Mj.

Gross melt fracture occurs at unsteady extrusion
30 flow conditions and ranges in detail from regular
(alternating rough and smooth, helical, etc.) to random
distortions. For commercial acceptability to maximize the
performance properties of films, coatings and moldings,
surface defects should be minimal, if not absent. The

35 critical shear stress at the onset of gross melt fracture for
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For polynmers having a density of 0.875 g/cc to 20 0.910 g/cc, the single
nmelting peak may show, dependi ng on equi pnent sensitivity, "shoul der" or
a "hunp" SYOPHEHGw el ting side that constitutes |ess than%"fzz"‘5 36
typically, less than 9 percent, and nore typically |less than 6 percent of
the total heat of fusion of the polymer. Such 25 an artifact is observable

for ot hathhymaananuisd v Prianehked Lo ERES pPiciheds B%aat fartheresins and is
di scerned on the basis of the slope of the single nelti k varying

. l pe _
monot oniidHSRF Mo RFPIRE M theger &GVdRdor CRBSILY c?gosggﬁcanlért i fact
occurs Wddyte SAHIH 1€ x )08 aghbY /¥t hi TR [@fidiGalashddy eatebiatal |y 30
W thin gﬁlerr]c of the nelting point of the sin Ieagel |ng geak. The heat
of fusi dieatA e SutbI B 155 en melth EFectaLs agsyéﬁae eFi?ed Pérhi Ré€d by
spechfi iYLl Frairudes @EMIYi atiad decaswadaerehn baskdf bawcHs. '
tenperature curve. \Wol e pol yner product ﬁ%%%l es and indi_vidual 35 polyner

conponerff@ngss S StdRasy LeMIhREsSe &% guratigpgnfobf8phy (GPC) on a

Waters 1h& AiditdLaiRidde byhromriragr aphi ¢ unit equi pped with three m xed
porosity col ums Pol ymer Laboratories 10[err], 10[err¥j, érllOLerr] and
] €

10[err] A), oper atifify Lamagengousy e&hydeneurelymeropsr Bfe solvent is
-5 1,2, A-grdsetwrichaiaanm e Bhdtadt et i e byeat shyighei 0Bt meluihgns of the
sangbes are prepared faor injection. The flowrate is 1.0 mlliliters/mnute

and*the BSf’ect i GIf R84 1Rgc P&k diSs deFRE™IBPEC HFARIWBi ght
det er m rhlffureMdinl SsdRMicrRd chQ oiheteirn @ taakic@digedetbAr inai git

di stributipn, pol ystyrene standards (from. Pol yner LahQoratorie I n
conj unctd Qé%?ﬁ%ﬁ%grwﬁﬁﬁﬁﬁ o& oFﬁ%@?q fﬁgoéaﬁPvgrganpBF?B?%ylene
nol ecul ariaeed ght " fares tdedeaitt ned abpusilng *@pphaphi asehbbakfbleusd nk
Co BT L DTS DR Aol BERRT D18 By YL o
19685 t onigarties tamad fradtowipng tedWACi/auin .b thpalspeth¢benehes ds&cond
(Np0|y35%£ﬁpep The single melting peak is taken from the "second
heat" heat flow vs. temperature curve. Total heat of fusion
of the polymer is calculated from the area under the curve.
For polymers having a density of 0.875 g/cc to
20 0.910 g/cc, the single melting peak may show, depending on
equipment sensitivity, a "shoulder" or a "hump" on the low
melting side that constitutes less than 12 percent,
typically, less than 9 percent, and more typically less than
& percent of the total heat of fusion of the polymer. Such
25 an artifact is observable for other homogeneously branched
polymers such as Exact™ resins and is discerned on the basis
of the slope of the single melting peak varying monotonically
through the melting region of the artifact. Such an artifact
occurs within 34°C, typically within 27°C, and more typically
30 within 20°C of the melting point of the single melting peak.
The heat of fusion attributable to an artifact can be
- separately determined by specific integration of its
associated area under the heat flow vs. temperature curve.
Whole polymer product samples and individual

35 polymer components are analyzed by gel permeation
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20 In this equation, a = 0.4316 and b = 1.0. Wi ght average
nol ecul ar me ht . My, and nunber average nol ecul ar wei ght,

cal cul at ed¥] 4usual manner according to the follow ng fg?ﬁaﬁésww*@?r] =
(Swerr] (Merr] ))[err; where werr] is the weight fraction of the

nol ecules with Merr] eluting fromthe GPC 25 colum in fraction i and j=1
when cal chkamargglapand (GPC]l vhea watkedvkatlboghbhh Ehnpenheunéar wei ght

d b f h b |l ' h | |

and [Lloml;;eﬁ@guE/Lfgfﬁéé%eflﬁ%']}'eﬁg{lstPgﬁrsarl‘J"%%h ShePr Faeed BoEfb Vet fon' s

general | ¥o§PmnEerE’399Er PBQﬁ@B?&'Es 1? H?bveve 5 tﬁfﬁﬁ)al |y linear
MErs are’Known ave exce Ien

et hyl ene poly ptocessabi I'ity, ‘despite

having aop@acingt gLyl uskyenatLageuRtacy! ak EHAN, dimid ilan i1 ke

honngeneous y an etero eneously” branc near ethyl ene polymers, the
mel t ¥ | oW Ratirbzikthéprpbeheeng) ﬁtomubhnahtDaBlyercaearbethgiemm pol yners

can be vaphgd; §eB§s/ %errfmgg S?gg{%g{aﬁg%réd EOE! En J:E?ﬁng d ght

di stribution, err geneously ranc erne

pol ymer sfiow useelmStheOpmetémi1taveﬁminntenehddehenLeBQthQ@rSl@é ¥ hyl ene
and at |eggt 9ne,a;eLekin prepared by a solution, gas phase or slurry

pol yneri zati on process or conbinations 10 thereof Suitable [err] are
represent ed by theTheImo&ﬁqglanrwaightCHEterﬂiﬁamheneWﬁ&hsia<ﬁ¥ﬂnunarbyl

r adiqggal u r | f one to
Lnery cofbon aponar iRl RB18chPar MELGHE BYLrEBLERN P51 o0piaR ONC |
Sui t abl eShaBHarfas ( fgpmugelamecoh@hgn@tgrrngo udle peopyrerton wikh ene,

1-i sobut yhepe, eiul?%BBeOSluﬂzeQexe@ﬁe 45085 8Ybat - BSE&@Eﬁyléne Hﬁ‘cpfé‘ér}gl[ ane

1-octene, as well as other conmononer types such as” styren
al kyl - subeiFhGEearst JeenEminedt b¥f naRE- aEPnypéhetevMﬁyr %/ cl obut ane,

1, 4- hexadbéﬁﬂlcieﬁtsOEBEdbSDﬁetH ﬁeﬁ¥C£Hé|E8ﬂ?§ty§eHe (&Y CHORSIIRNE,
cycl.ghexene and, cycl ooct ene. era e conononer wll be 1-butene,

1- pémt enBY B biRGE- inﬁeﬂﬁéﬁeln Sqi nefolymer
Letters, Vol. 6, p. 621, 1968) to derive the following

" egquation:

b
Mpoiyethylene = @ * (Mpolyst:ytene)

20 In this equation, a = 0.4316 and b = 1.0. Weight

average molecular weight, My, and number average molecular
weight, Mp, are calculated in the usual manner according to

the following formula: My = (8 wj (Mij”j; where wj is the
weight fraction of the molecules with M; eluting from the GPC

25 column in fraction i and j=1 when calculating M,, and j=-1

when calculating Mp.

The molecular weight distribution (My/Mpn) for the

substantially linear ethylene polymers and homogeneous linear
ethylene.polymers used in the present invention is generally
30 from about 1.8 to about 2.8.
However, substantially linear ethylene polymers are
known to have excellent processability, despite having a
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25 or mxtures thereof, as adhesive backing materials conprised of higher

a-olefins especi ally inproved toughness. However, npst
pr ef er abl y\,%{)hiﬁ%g‘ﬁononer will be 1-octene and the ethyl ene pMﬁﬁgs’quf be

prepared in a solution process. The density of the substantially |inear

et hyl ene 30 polynmer or honogeneously branched |inear ethylene polyner, as
neasurﬁﬁ t&i&uiXElknnzr?%wrmdﬁfaﬂihf9@ei@@€sdﬂ§t:ﬂ5ﬁ&ﬁdn0.9?ngig§, ?nd LF
genera ' e range fr out 0.85 cc, to oyt . 0.92 g/cc, preferably
from aboﬁt%ér%‘%%egc;%c oa%cggptﬁat%’?ﬂen” gﬁi Bfﬁﬁggﬁadlégﬁﬁﬁi §FRyleR®m about
0. 86 g/ cpdmarait c i us|

br anchedcﬁ | near et h%ezg%%%%ln%?%{@isﬁbg%%4wl ?{/ﬁ Iﬂ]bega‘{%e%}%ﬁgﬁg%%eary

pol ynmer isthyterenipiiymetndiantied wstigd sespbhtiatey TRaspesdeRtlaceer di ng
to Ang D-1238, Condition 190[err]C/2.16 kg (formerly known as "Condition
(E)" and YT BMAFERT [waight distribifeions MalMssel y proportional to the
nol ecul ar meight(ﬁsé.e ol yner. Thus, th%%hi her the nﬁlecular wei ght, the
10 lower the melt T LS TRART B T2 REFEARAT pe FRYhERe | PALWREISThe nel t
ingex forfqmelsrmrmgeﬂm)lﬁqsd]rﬁmﬂhﬁih'l ﬂimainclthid%eﬂ?t@ﬁbdgﬁheﬁé of /10
substanti ' r, et.hyl ene pol yner Jjs.genera romabout 1 grans/1

m nut es (e;éﬁ%énr%e“n)%%}do aa ollﬁasgofrb%ﬁ)'#?f‘%br%f%?%%?9 bol%oﬁts?}'@Fll mn to
about 30@ay rhaEe an rslumy eqinefeariaddtyidn opr obOsE Sr géddbthaciensibout 100
g/ 104 K1 n. iald y. . fraomabout 10 g/10 mn. to aboyt 50 g/10 pmin., and
nost lglspetéllea ?C'abogu 1t3DLs, ail?glﬁéé‘ésqg?ﬁ% FRCe et A rbﬁeﬁgﬁr%ﬁﬁw{%f ul

I n char acdoamudiang t he nol ecul ar wei ght of the honbgeneous |inear ethylene
polymer 20 or the substantially |Iinear ethylene polyner is conveniently

i ndi cated using a nelt iGidex 8&urenent according to ASTM D- 1238,
Condition 190[err]C/ 10 kg (fornmerly known as "Condition (N)" and al so known

as l[err]) The ratio of the I[err] and the I[err] nelt index terns is the
nmelt flowheaxei & dsda $ydiesicgnaydd msiizal | [ erudddd e 1] .mayase the

he. Hogr S8 or SPaRy TcRA BraRANAR T8 SARchi YHRFY HATEe Y r 1]
rati o, t@a&admase shiochg thleaiformula includes C3-Cyq a-olefins. Suitable
a-olefins for use as comonomers include propylene, l-butene,
l-isobutylene, l-pentene, l-hexene, 4-methyl-l-pentene, 1-
heptene and l-octene, as well as other comonomer types such
20 as styrene, halo- or alkyl-substituted styrenes, tetrafluoro-
ethylene, vinyl benzocyclobutane, l,4-hexadiene, 1,7-
octadiene, and cycloalkenes, e.gq., cyclopentene, cyclohexene
and cyclooctene. Preferably, the comonomer will be l-butene,
l-pentene, 4-méthyl-l-pentene, l-hexene, 1l-heptene, l-octene,
25 or mixtures thereof, as adhesive backing materials comprised
of higher a-olefins will have especially improved toughness.
However, most preferably, the comonomer will be l-octene and
the ethylene polymer will be prepared in a solution process.
The density of the substantially linear ethylene
30 polymer or homogeneously branched linear ethylene polymer, as
measured in accordance with ASTM D-792, does not exceed 0.92
g/cc, and is generally in.thé range from about 0.85 g/cc to
about 0.92 g/cc, preferably from about 0.86 g/cc to about
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branching in the polynmer. The I[err]/I[err] ratio of the substantially

| i near ethyl ene polynmer is at least 6.5, 30 preferably at |

especi al | y%&”f:‘ég’ét 8. The I[err]/I[err] ratio of the honogg’g%mss“
branched |inear ethylene polyner is generally less than 6.3. Preferred |
et hyl ene polyners for us in the present invention have a relative low  .u

nmodul us. olhat d/ec,! Raetdiyera1dy FloiRibdut T\@6e/ARd 2=d andta\d.wm a 2%
secant nodul us | ess -28- t han 24,000 psi (163.3 MPa), especially less
than 19, ®&Ssi (129.3 MPa) and nost especially |ess than 14,000 psi (95. 2
MPa), as neasured iThede@lledd1ee WeiyhASHY RHY hdticferracarslat Maenaded| yrer s

for use in the a 5 _present iInvention are substanti.ally ammrphous or

total ly dridEffofEhyHeRe POLYMEE QhyuRFEaid Y |Js”ter%r fg)né&ief’@d as havi ng
a per-sentpdlrym@zali:csi I&idg?(rérlﬁ.%‘httlhﬁllnﬁgghﬁé&ﬁisiﬂy@‘ ertedlt] ?mme t han 300
percent, nore prefera ess than n st pref.era t 1

per cent , “E?sr\’épz?ﬁ?tné:d aﬁ#’ﬁ?m& 5% ASS Z]_ niq[‘)l’é’c{fa l@?\ ry‘]r'edtcr 3:/&&})%3 ke
equat i on (FYreRH] A ldNiniobnd i 1¢E392°aH0 a e igdwn ias thie .heat of

fusion in Joul es/gram The honogeneously branched ethyl ene polyner can be
used al oMeldr ingiexbd shligwveasedy HBaRP A itanagnd rthfo Mo lerulam Medight or

nat ural RA! WIRS i 1R @lnnusSUitaPhE iy S rldile AU 101G diE MpHdg Wi th

honngeneously branched et hyl ene pol ynmers used in the present invention
i ncl GBe, Yoweratdengell rﬁnl‘éd‘rt @ 1 thedghe it ifo Fsg QISR Boddh AR et hyl ene

pol ymer, 1liQaGensithe RRIMELMESNEFo NG ¢RI L ahRiEHddDRRnedt |
het er ogenequsl y branched ULDPE, nedi um density polyethyl ene, high density
pol yet hylSdhelegdraPed ymsd W&t Rpbstentdadlva diedc W%@%&.ﬁi%ﬁﬁ
grafted heiRireganRedushy d¥ciRChedddn¥oan MRy efdmlErReEmr t it
pol et hylSie)/ 3 Aren & SabaaR S iio oIS/ M Mgt h AP A TGk o
copolynemiret,hydoaee patdRdradlyy | faicn GRaty rerg/ 3moInAst e royto| Hor gidlene,
PoLY ESt ehus O WU 12NGy RO ol G0 R IF RS RO\ ARL U1 g ubbers:
min., and most especially about 25 to about 35 g/10 min.
Another measurement useful in characterizing the
meolecular weight of the homogeneous linear ethylene polymer
20 or the substantially linear ethylene polymer is conveniently
indicated using a melt index measurement according to ASTM D-
1238, Condition 190°C/10 kg (formerly known as "Condition
(N)" and also known as Ijp). The ratio of the I;p and the I;
melt index terms is the melt flow ratio and is designated as
25 Iy /I2. For the substantially linear ethylene polymer, the
I10/I2 ratio indicates the degree of long chain branching,
i.e., the higher the I ;/I, ratio, the more long chain
branching in the polymer. The I 3/I2 ratio of the
substantially linear ethylene polymer is at least 6.5,
30 preferably at least 7, especially at least 8. The I1p/Iz
ratio of the homogeneously branched linear ethylene polymer
is generally less than 6.3.
Preferred ethylene polymers for us in the present
invention have a relative low modulus. That is, the ethylene

35 polymer is characterized as having a 2% secant modulus less
-28~-
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propyl ene pol yners, ethylene styrene polyners, styrene block 30

copol yner sy, | canat es. The actual bl ending or m xing of |
pol ymers nmay es%%nveni ently acconplished by any techni que kﬁ%ﬁﬁﬁﬁ){.ﬁg art

including, but not limted to, nelt extrusion conpounding, dry bl ending,
roll mlling, nelt mxing such as 35 in a Banbury m xer and nultiple
reactor poayn2a|080ipsi {263.3 MPspf esspdchhebysless mxinres, 00¢!pee a

honogene b hed et hyl ene pol r and a_hete ous] anched
ethy?ene?ggéz e@?%Fi%?%r%%%?n%ﬁpgﬁéggf% ?ﬁisagg?%f{§9¢Q62P%12F§%=%1err]

[ err] - ol¥Pah, paepmeasiunsd nin tavcs eashos Swopkerased Dno@aral l el or in series
.5 with different_ catalyst systens e oved ip each reactor. Miltiple
reac';&or pol yneri zat o r‘%\?% %%%%f?%%@?#y%%ﬁing‘?ﬁgu%%pw cH§ dhs USSN

08/ 524, /9Fes¢nt etinGehoben d8e SOt Aneli AISEN & US6or ftdesll Xt ober 21,
1994. Ho YEEh gef ﬁed mul tiple reactor o%égggggatid;s co E?se

non- adi abat ¢ Tg : sg’f et ohS1 o‘brger %Ya]g?%e a£° ’F i PR LRI ITRA I AS

appl i cathansngISEN> €6¢ it 6y strel 1ISHN $01 €44 70%an bod hpdtdeatk April 1, 1996. A
cont gurs Son e RLICEL uad B FetF s Tt e R Fe T EAP T ot oA c-hap (28

backi ng ¥ydtreest t hee feledblerlges frhamnre pérdémt, ois hddsurddiasy i ncunbent

| at gy ang: ne systemnms. FIG is an . illustration of a tufted

car ggt ;%lg%ée{&tq%%g %%‘?rfolerfg PR HrUSE T | TRE P BIRSEOR BRASSREI 11 20
with yarewysed uf {etky hergl/Hooualo, annadhesi,vesbagki ﬂgaea&frkgéi&r? n}g@i ch is

inintimte contact wth the back surface of the primry backing eri al
11, subsiartef9samencapsul ates the yarn 12 and penetrates the yarn 12 and

materi ol 14 appl i o d o i e S B O WY e o
13. FI Gused salgsme |9 stamtbieo i lended ext muistexh widet iare |dmendie for maki ng a
car imgt r Zj%qntgg@tjlé& S 20 dNSURS Ak 2 el 2 edu ARed W YL 3l die 22,
or blending or mixing with homogeneously branched ethylene
polymers used in the present invention include, but are not
limited to, anothgr homogeneously branched ethylene polymer,
low density polyethylene, heterogeneously branched LLDPE,
20 heterogeneously branched ULDPE, medium density polyethylene,
high density polyethylene, grafted polyethylene (e.g. a
maleic anhydride extrusion grafted heterogeneously branched
linear low polyethylene or a maleic anhydride extrusion
grafted homogeneously branched ultra low density
25 polyethylene), ethylene acrylic acid copolymer, ethylene
vinyl acetate copolymer, ethylene ethyl acrylate copolymer,
polystyrene, polypropylene, polyester, polyurethane,
polybutylene, polyamide, polycarbonate, rubbers, ethylene
propylene polymers, ethylene styrene polymers, styrene block
30 copolymers, and vulcanates.
The actual blending or mixing of various polymers
may bg conveniently accomplished by any technique known in
the art including, but not limited to, melt extrusion
compounding, dry blending, rpll milling, melt mixing such as

35 in a Banbury mixer and multiple reactor polymerization.
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30 chill roll 23, an exhaust hood 26, a greige good feeder roll 28 and a
pre-heater 25. As illustrated, the nip roll is preferably equ ed with a
vacuum sl o384 aw a vacuum across about 60 degrees or S'EE’ 598/03884 ¢ ent
of its circunference and is equipped with a vacuum punp 27. The 35 slot
di e 22 di spenses an adhesive backing material in the -30- formof a

sem - nol trefe fir red ARG YEFEHiWeRras Qﬁamuaéeagscﬁeegnéguwir hp £ Yo ROy ¥ Mer
web 30 towg h||| roll 23 and the greig towards the
opt i onal (giﬁﬂ%nﬁf yoer 3pd ﬂshFFFEQE?%F@HSl&nbﬁﬁPFBﬁ%Ie%%%%ﬁﬁﬁn@*backlng

nmateri al ARAin IntPPolgHeeNivlckBEnPRhY¥MBLoYEBiR0is dhe, Qi BLoYReEg the nip
roll 24 and the chill roll 23 are closest to one another is referred to as

the nip GFEPAFEDISIG tAayERAFEATEsORsERtRd| hnppadatiey earpetsemidd face
varn sedelchon e EBkaiyakss kQEEMQ' glago?bi‘ﬁ oty roaded: 1o,

pol ypr opyl ene, _nyl on, otto acry yester and
pol ytri rré’ft“H-;Fl @tﬁ@ﬁ&ﬁﬁ#hapémefﬂbzﬂlommverdeagailneqbemmmw t he

obj ects abpliheaRuenaNySERVERYSeE, h§7t0f9%83'98t@béfci’§l aPoss calPgssieh as.

for exa a 100% pol yol ef 1 n carg most preferted yarn
conpri se 84 33P§é@ef¢ﬁleﬁDP§tﬁbeFe hbl999ﬁoly%@@@&$%nepreﬂhsxa®referably,

the yarnmysedpile &R&cRHeSHHLyvind S denler
polyfgopylgnepyarn sSch ag t%at¥§?%gﬁ§%% %&a% %??ﬂéustrles and sold

undet® t hE°d¥SigRatlPSR TRPEFHAES| BF Qqsgrlrly?fé Pproypisional The

preferreappauasauoaactqsss BBy 611856 CONRTUSEN 6o POLYMES idherFQ 4y ef erably
pol yprop Ienz 2 igggreferably the primary backi ng material is a slit film
he

pol yprop P&R uch as that sold by AMOCO or Synthetic Industries.

Alternatlvely, ot hﬁrrhMQQSoﬁfrééiﬁ%i{o%@ {89, BESEd A g Sé%ﬁ{hl?c’ior%s
non-woven ge can al so used h ot her naterlals such

polyesters or IBSPPERF gE8R h%uB%th%%ﬂ W%Ne B i errk |ﬁﬂf|ﬂater|al i t
i s prefepxedusbonsecatgblyot£fpat SPadiinig tips i £ctiate f1prgduci ng a

o o ong e B s SR YRR, bhed i e
polyurethane systems.

FIG. 1 is an illustration of a tufted carpet 10.
The tufted carpet 10 is made of a primary backing material 11

20 with yarn 12 tufted therethrough; an adhesive backing
material 13 which is in intimate contact with the back
surface of the primary backing material 11, substantially
encapsulates the yarn 12 and penetrates the yarn 12 and binds
individual carpet fibers; and an optional secondary backing

25 material 14 applied to the back surface of the adhesive
backing material 13.

FIG. 2 is an illustration of an extrusion coating
line 20 for making a carpet 70. The line 20 includes an
extruder 21 equipped with a slot die 22, a nip roll 24, a

30 chill roll 23, an exhaust hood 26, a greige good feeder roll
28 and a pre-heatér 25. AS illustrated, the nip roll is
preferably equipped with a vacuum slot 29 to draw a vacuum
across about 60 degrees or about 17 percent of its
circumference and is equipped with a vacuum pump 27. The

35 slot die 22 dispenses an adhesive backing material in the
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in cost. The nethod of tufting or needl e-punching the yarn is not deened

critical t sent invention. Thus, any conventional tuf
needl e- pungﬁ)ng %{) aratus and stitch 35 patterns can be used. E’F?&ﬁ%@ﬁ“it

does not matter whether -31-. tufted yarn |l oops are |eft uncut to produce
a loop pile; cut to make cut pile; or cut, partially cut and uncut to make
a face texoumeofnawgens-noteheakelolfbhepol bRey¥akBp 30t ¥hit@dg@eige .
needle-punchﬁd i\nt 0 &re 5 Er&nar backing materi al the,greige goad is

typi cal |y 9P8F 88 HAtRi £het ReLyRek ¥PRe38f tenaresi shey Chidhi K§lhaler rad

faci ng outher drangehgb8dundi koivhris thanspeibadlt oathambacki Rg1hing., In a
preferred enb?ginent t.he %reige good is scoured or washed before it has an
adhesi ve BAcRIRYSHatErRal 2R0CPELPREdeASFARAREY. Parkipgr FREGEARL $Ar Ast hat
is tuf5gdapplmeadb?tpuﬂﬁbe§019maarﬁeﬁa?Det Qﬁéeﬁohﬁﬁ waéFéngﬁauﬁ@bities of
processin terialsg, st. ¢ n | or waxy chemnicals, known as
spin-finigﬁgghgﬁiéﬁasFngﬁﬁ? 'n6°§¥e$éo%r?rSﬁPFﬂétyéPn°ﬁﬁnGP86P8Fihg
processesrelferihad heeasf eHadnip be.15 preferable to renove or displace al
or substantially alkgof t hese processing materials prior to extruding the

adhesi ve backing maf BFi BF3RPb LR¥SBELRNsH7f BERTBE LRePPPARALPIbacki ng
material . cArpeetewied $80dr yagnoha¥@shiog WetDedsi Ratudesipasaknddiig,
grei goggttgéguggﬁa batgpcontfbgln n aqu§o§s 20 ggter ent solution at
about” 64 0 abgut ~70f EPF] EP( ePGYPETPEL£]®) . RBLPRabYEO4et EPGERRS i ncl ude,
but are netrylitiedolpestIA ahicpolgtavmethplenétnarAprthaaacbmberpns.
br eheat od, "rerE c2HERE ARERHAF SRBd 5t Lo6 | ShYBFEF PE BRSoBESSRBE
108[ err] Ctovenbbat 142ferpfoyidg.a dd&yeraple éQrpabostich. 8sforabout 2.2
Tl udes. GePmeLe: (1088 et UPLafie "ESHRets ( HAG et RPPESErenoRags anbi ent
t enperat uFeMPBL 8¢S o2 hebyetle fibn erméré ties £&Falobyj opal yyropplenai ngMest
PA e gPheE RN 00 YL N8R! Bn 6 LLTLYC ERLAOLH £ h 2L° o
entangled 2750 denier polypropylene yarn such as that
produced by Shaw Industries, Inc. and sold under the
designation "Permacolor 2750 Type 015."

20 The preferred primary backing material comprises a
polyolefin, more preferably polypropylene. Most preferably,
the primary backing material is a slit film polypropylene
sheet such as that sold by AMOCO or Synthetic Industries.
Alternétively, other types of primary backing materials, such

25 as non-woven webs, can also be used. Although other
materials, such as polyesters or polyamides can be used for
the primary backing material, it is preferred to use a
polyolefin so that the objective of producing a carpet made
entirely from polyolefins is achieved. In addition,

30 polypropylene primary backing materials are typically lower
in cost.

The method of tufting or needle-punching the yarn
is not deemed critical to the present invention. Thus, any
conventional tufting or needle-punching apparatus and stitch

35 patterns can be used. Likewise, it does not matter whether
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sequentially vacuuns up the water and retained anounts of processing
materials. = The wet vacuum systemis suitably adapted wth ap, g and
vacuum wan®d388M such that 35 the entire width of the gre%@ggg% ‘ga

be wet vacuuned at -32- | east once on a continuous extrusion coating -
line. After the wet vacuum ng processing step, the greige good is suitably

dried ang{,gtepr gueat Qeop§ua£ébi@fée&@é@@neé pﬁlm g 1YpIPians QueC! eaning

concentrates fof use in"a wet vacuumng 5 nethod includes, but is not
linited £, Makge6us BLKEFi A5 SefutParsiakly R UNRFsEX ARk ng of

et hyl ene sdicameBgehek! RaBlhCagCifht Sidasqdi um salt. One suitabl e wet vacuum
cl eaner systemis the R nsevac[err] carpet cleaning systen1and one suitable

cl eani ng concentrafétps the remRelacteftgd 19r megdainaheshigde Gheaner
bot h ssupp&mdrgybghugnbuahesrfapd%ﬁét I%é’fgor ddut alr@ng}pl%anry £911%la

sui tabl e net hods of present 1nven scouring or washi ng
processi H§ H&FérFﬁPsbaﬁbaﬁ%ﬁBI@ft%h%uP%&ﬁ¢{&|QﬁFkkﬁﬁ|Wﬁqu%ﬁ§'§E§Hnés f or

exanpl e, ohRGaeBeaha hbhushheledit Nl Garsrd AddIds HRABLIGAY Ndnd.| ashi ng
at el evated tenperatures and/or under vacuum and sol vent chem cal washi ng

of the greige goodIn| g pPiefiessedorrmieeminenter tHhe IFRIIBIW d& yol efin

waxes (FQEBQEehhéﬁ QQQKSthQEékeO{QaMé§ AN AdSIA idiEhPAat@ Rracessi ng
mat eri al s woul | | ow I nproved adhesive backing material perfornmance in

i t setd oPxéFuFiéésFhP§§§nderr’éﬂdP%§t%‘é‘b¥ﬂ*¥ngY'i‘)‘Fn vt i@ redfiedement s,

Never t heheaalepﬁaﬁ&héuoaerﬁawél éai¢@@l dHedn S8 ig WREHUIG il H enent s
may vary with the anmount and specific type of processing 25 nmaterials

present . PFRGESSANILPEREF LgL8nt PPF & CHMMPE Rl e M3 Ys SO YSgher
nol ecul aknpwAC@SSEPYnABELRLERI §hé§ﬁycéﬁﬂﬂlfe§nim{ﬁ198tﬁﬂdmﬁﬂi f5Gadheg and

washi ng t echni such,as, for exanple, nulti shi and dryi ng steps
usi ng goﬁééﬁt F‘g gawﬁ’s‘ﬁllﬁ% gﬁ?ﬁ??%%mbafs%cf‘% Yiﬁé’d‘%%"da%m éledg30 P

wat ers Ppaeficabler SoV\IréinoaéSOrr@IlﬂgI‘adé? atImto:smsmtamimmmgaf _
TRk BLoELL SE L Yo TR e Bl L SPLALOALA U1
backing material onto the back surface of the primary backing
material. A preferred scouring or washing method includes
passing the greige good through a bath containing an aqueous
20 detergent solution at about 64 to about 70°C (e.g., 67°C).
Suitable detergents include, but are not limited to, STA
which is available from American Emulsions. After the
detergent washing processing step, the greige good is dried
or preheated. Drying can be accomplished at a temperature of
25 about 108°C to about 112°C (e.g., 110°C) for about 1.8 to
about 2.2 minutes (e.g., 2 minutes).

Another preferred scouring or washing method
includes using a wet vacuum cleaner system that initially
dispenses ambient temperature water or heated water (either

30 optionally containing a detergent or cleaning solution) onto
“the primary backing material side of the greige good and then
sequentially vacuums up the water and retained'amounts of
. processing materials. The wet vacuum system is suitably
adapted with a dispensing and vacuum wand or head such that
35 the entire width of the greige good can be wet vacuumed at
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washi ngs or other cleaning procedures perforned for cosnetic or decorative

pur poses or d to sinply renove | oose 35 fibers, prinmar i
mat erial or wgﬁ?l&e/r%sggbri s that -33- ordinarily result fromt ) 886

needl e- punch and/or cutting operations. |In another aspect of the present
I nvention, the greige good is coated with an aqueous pre-coat material, 5

ei ther as heéshabnbackhng osnpimiciabéytbesDor adaeliesi e badddey materi al
The particles in this dispersion, can be made from

i s extrude eEhg £Q0n;
various pol yol eél nonat er PAPEEITLhT att R ny ﬁegﬁﬁ%/?i%"%%ilcf (BB et hyl ene
Vi InyI ﬁclet atée(lEW(oqlogpygh@Tnyédege miwyiethyir:]ef\@er(tﬁs(,acégémx@ensi ty 10
ol yet e , Linear ] ow densit ol yet ene | or )
gubgt an%/i a%]?]y&{:?ﬁg%r?%t ﬁg?aerhlen%oﬁ:% r,lé/’f)‘;t?‘r%/x)%%%/e‘és? et e%f"ﬁe)t. VHRRERAGy
pol yet 9yl emethadt intksdas e putefes resk Misited efef abdusoushalpalleidhy! ene
articles spld b nt USI Division under the desi gnat.i on
PM clr ot heng&&ébﬁgoo&r P?%’?’%%J’I ;tfp“ﬁﬁ 'i)%%/b%'é*’i‘?\u &5 eal aﬁ}"'é?el nt in
an armount betyeeetiboatid Otetnch SEdpai ceantt by owé ghiitfblidharedi SRAKITON, nore

preferably get ween about 20 and about 50nper cent, and nost preferably
bet ween abBtt223* sl EHB LS O RIRRRHT. CAIPSFacleéréngi s¥sSbemt aad

pol yol ef i Nogiar 4 £4.£514 Scl SMPIG LA L £N41end Nl e di sper sion s
e

achieved and also to ensure that the polyolefin particles penetrate the
yarn afd pfFHEessieral riprretaLiennrn\bakh gouppkinddio®l2® Lustirst ance.

Pref er abl yprédiecey erage. PafﬁdiCAx?aitilzfs of; 4 he polyolefin particles is
bet ween about 1 and about 1000 m-crons, ‘and nore preferably between about 5

and 40 microns. The 9RRT piwiitallal nriihasshye Brithpamessings ingkatied tforabove
have an avessger P q&&rﬁﬂf BHo AUt oL §0d PP%E, 21aPeak3as ¢3044( €. 9., 20
a o S

mcrons). Preferably, the polyolefin particle ave a Vicat softening point

(as nmeasurTH T LR GBI Vilne ARk RiS255onh axammd eabdle 50eand about
100[ eas] C iBnes twd tedprif efmhl 12 ,D8INMERYe steam cleaning, flashing at

elevated temperatures and/or under vacuum, and solvent
chemical washing of the greige good.
It is also contemplated that the use of polyolefin

waxes (rather than conventional organic and mineral oils) as

20 processing materials would allow improved adhesive backing
material performance_in itself or at least less demanding
scouring or washing requirements. Nevertheless,
practitioners will find that scouring or washing requirements
may vary with the amount and specific type of processing

25 materials present. That is, higher quantities of process
materials and/or higher molecular processing materials may
require more stringent scouring and washing techniques such
as, for example, multiple washing and drying steps using
concentrated washing solutions based on softened or deionized

30 water. Practitioners will also recognize that sﬁouring and
washing requirements for effectively removing or displacing
prqcessing materials may be more extensive than ordinary
washings or other cleaning procedures performed for cosmetic
or decorative purposes or performed to simply remove loose

35 fibers, primary backing material or other debris that
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about 75 and 100[err]C. The nost preferred polyethylene particles -34-

SUBSTI TUT RULE 26) referred to above have a softe
about 80 Eg§§§E§PS85[err]C (e.g., 83[err]C). Wen polypropylgggﬂﬁg€? fes

are used, they preferably have a nelt flow (ASTM D- 1238 Condition 210/ 2. 16)
5 between about 1 to about 80, nost preferably between about 60 and about
80. Wen qraliyetiylerespakt EebrstafeingLoneblidy-puathr ahtlyobavatr8ing[ err]
melt index &A% M D- 1238 Condition 190/2.16) between about 1 and about 100
g/ 10 o nTPEE2AR8%ore preferably between about 20 and about 25 g/ 10

m nutes. 10 The nogh ahetﬁéredspebyebﬁytnéeppasénaIssveat&bnedthe above

h I . | t dex t Et h I d (EAA
may bo uSEE Py SERE I SRPBPAEEh e eER SRR BADFY= En R ORGLALL  on W Lh

polye5hybameemrapohyﬁﬁﬁaylbaekpﬁgtoﬁlpﬁefétaba§ bbefiokeuad aBhebBaveEAA can

I ncrease .t he .adhesion.o t to the yarp. and bac

vel | as £8° lPﬁePﬁBﬁFé?ﬁ &ssﬁgéfuéigr %ﬁe?ﬂereoﬂheTﬁagéﬁgES%slaigbégsion
pr ef er abldj spertsdions cahhbe hagéeﬁkemtsarfbﬁsepaﬂpbeefansmataetamk Efich
preferab

|y 20.incl uded .aid k h | ef
disperse&% §3P&§%P§ gﬁf&i&?;ﬁ?ég §£&Lh|o%F€¥93ﬁ 8K$8§Tc§ %ﬁ%g and
LIuorOSUNE&@Danpslyﬁteﬁylahéyartﬁel%utﬁﬁbéﬁét(ESgp;eS&ntdensaﬂyanDunth f
t t t t
Phe F o aedverRvizpa I BRREL FilFs "l AERPAEY aRo S aki Enbe 1 EpplE O ©

pr ef er abloy, subetsutﬁamignnlneannetnpldnbypélpmeﬁfl ay mndénrebe desi gnati on
"1 gepal "eand i re t at he t gt al

wei ght Ogﬂé%@ ?spergfgﬁeggPthgﬁ eth s a S § %?gbg i h uﬁeﬁeg

provi de B@OatsnrﬁabteD&yscohetgolpethgldmepgastnnlePreterabbye shad

thi ckeneg ougneudebest dyELom t NRaok OLRe CQU3LShLRIAT +odLubhand amoni um

salts of olyacry i c aclds™ an presen anount ween about 0.1
and &»oufN20Qei'ght percent based on the total melght of the dispersion.

Most preferably, tB@eferably, the polyolefin particles are present in
an amount between about 10 and 75 percent by weight of the
dispersion, more preferably between about 20 and about 50
percent, and most preferably between about 25 and about 33

20 percent.

The particle size of the polyolefin particles is
important both to ensure that a good dispersion is achieved
and also to ensure that the polyolefin particles penetrate
the yarn and primary backing so as to provide good abrasion

25 resistance. Preferably, the average particle size of the
polyolefin particles is between about 1 and about 1000
microns, and more preferably between about 5 and 40 microns.

The most preferred polyethylene particles referred to above
have an average particle size of about 18 to about 22 microns

30 (e.g., 20 microns).

Preferably, the polyolefin particles have a Vicat
softening point (as measured in accordance with ASTM D1525)
between about 50 and about 100°C, and more preferably between
about 75 and 100°C. The most preferred polyethylene particles
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35 thickener is a salt of a polyacrylic acid such as that sold -35- by
Sun Chem I nternati onal under the designation "Print Gum 600" and is present
at about 0P WIYM percent based on the total weight of the 6
Preferably, the viscosity of the dispersion 5 neasured on a Brookfield RVT
vi sconmeter is between about 3000 cP (centipoises) at 20 rpmwith a No. 5

spi ndl e apé¢ t +50 c : ' LLhaasNa. ' u t
23[err] C Ngg?egrg§e?§%95,g?ﬁ% éigggg?%§héfp?ﬁggdfgbgggﬁg%qvgegét&ggﬂgabout
10, 000 aR8°QO({€0f. cPB3IC)2.5 rpmwith a No. 5 spindle. 10 I n

addition, the dispgrsion preferably includes a defoam ng agent. Preferably,
t he def oami ng agenﬁBFE BoﬁgﬂgogVEFgSn@aﬁéfﬁiﬁﬁnér&g@ﬁﬁdgmﬁ%%ypwesent in an

anount bptefenabbouha®e0d mBUtaboul: 1A8TMEDGMD 3B CORMI tirme @ 1y 2.h&)t ot al
oaner is 15 one such as

wei g o] he di spersion, st _preferably, the def

t hat hs}sol %e%‘;’eﬁﬁl\ﬁ/ﬁ?g‘ggﬁBa%@?ﬁFpgﬁat F‘BﬁtuﬁﬁéﬁeFﬁglé'eQe@%‘?’br?b%Rﬁ@AM
N-24A" aaddi sbpunese0t awhahopblfethypebfgbt ppeteenkeshased uted, haregt al wei ght
of the d%§gg£si§£. Ereferabiy, t he aqfeous disperiégg further includes a
di sper si bii-enhancér *2¥8cAPat? fMifired 5 al AhtRhPh ebfn98tiPBund to act
as a conp@biBilbrebetweehhebdusper ah@nabbliys 18bl gwilng dilk@itéss @hd ar ger
pol yol ef | articles. ,Preferably,. the med silica i;:s present. at between
about O.Tgﬁgdgﬁ gﬁfaﬁ;ﬁ &Egﬁﬁ?np§P8%ﬁt£§a§88 8ROte oﬁéﬁ 1SSt t he

di spdl si Bhe Mbst preferabliypolpethyleflesphredcilasore feuraedatc?aboivdat sol d
by DeCus ngder -t esignation " 0sjl. 300." The aqueous dispersion of
pol yol ef F%v%agltqi (I:f grgelgcanlrggexnaod:e tu?? ,-9)\,1139 i%ut\?\%fls. Preferably, the

i ngredi ents are addedylenéhzcypliiec anidh¢EAR) | naynpeonded four fthet ant,

def oaner ,,polygkef i | ne | xture is then.30 agitated in a
hoanenoEg ﬁixe%?£p$%¥%$g %%’méf%ggfaﬁl¥hé3rcﬁ??%ﬁaflﬁﬁtMﬁiﬁ | 1 unps have
di sper seBOlY§bhrhensg éprpobymtrogylenabpattillesnut 8¢ hesgbeebl foundt es) .

The 1® Sperst OPak A fe; APPLLED {0e ! DEnERIBE! oENLHB! AU XS ¢ oFRh XDl &
t he di spersion can be applied rrectly, such aSs™with a roll Sver roller
applicatﬁ??no?n%_PrlmarY backing, as well as to a thermoplastic sheet

extruded thereon.
The aqueous dispersion preferably contains other
ingredients. For example, a surfactant is preferably
20 included to aid in keeping the polyolefin particles
' dispersed. Suitable surfactants are nonionic, anionic,
cationic and fluorosurfactants. Preferably, the surfactant is
present in an amount between about 0.01 and about 1 weighﬁ
percent based on the total weight of the dispersion. More
25 preferably, the surfactant is anionic. Most preferably, the
surfactant is one sold by Ciba Geigy under the designation
"Igepal C0430" and is present at 0.1 weight percent based on
the total weight of the dispersion.
A thickener is also preferably included to provide
30 a suitable viscosity to the dispersion. Preferably, the
thickener is one selected from the group consisting of sodium
and ammonium salts of polyacrylic acids and is present in an
amount betweéen about 0.1 and about 2 weight percent based on
the total weight of the dispersion. Most preferably, the

35 thickener is a salt of a polyacrylic acid such as that sold
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- 36- doctor blade. Alternatively, the dispersion can be applied
indirectly such as with a pan applicator. Preferably, a roll ol | er
appl i cat or MO%383H% with the top roller turning at about 22 t& %‘gg@ta;"w
percent of line speed (e.g., 5 25 percent of line speed). The anpbunt of
di spersion applied and the concentration of the particles can be varied

dependi ng OBukh@h@ﬁS&h%@rﬁé@&%ﬂﬁhnﬁn@@Q Rheduels iBaxdIBhersriReeggpabl y, the
_amount of dlsper5|on applied and the concentration of the 10 particles are

sel ect ed688"agnto Lgpprreseatuesnakpyst 04 Bam@ighsuPersegtnbasefePnsthare yard

(O5Y) (akewhilélignandrakgut dé%ﬁeésg%err ]/nferr]) of carpet. Mbst
preferably, this i's achieved ¥Bu5|n a di spersion cqntain about 50
[

wei ght percent pol YEPERFALHHYt Fe§1@6§§éﬁybﬁftﬁ@etgﬁépeﬁéﬁﬁﬁt of the 15

di speg si ﬁehsa&édaaal ¥ B&oBWf%QH abautyi8 canfd taboyls bR t&e¥n(abeut 288o0and
about 353.7 cnferr]/nferr]) of the dispersion. Aftersﬁppllcatlon of ‘the

di sper si 68, (REREiPSigEs)i 84 £0 LRB Witk & & -of SREPFLENABPE BAERENg so as

to dry the,dosperskenzandrba attheastonant isplingieeleakieepanti gb®s, 20  As
aresult, the | oops of yarn are fixed to the prinmary backing, Preferably,

t he heatMP§taBﬁFF@HaB}Ypa§§?n§lPHQSﬁFdd@@ttpﬁréﬁﬁﬁeéﬁlBVeﬁs %ﬁEﬂeﬁﬂ oven is

pr ef er abhyposet 1at 080t grRERA, V0O bet ween @bQ@h #¢nhamdnabost sp2Rfeer] C and
t he Qioduct spends betgﬁen about 2 and abouyt ute asshgg t hrough 25
the © Al so, siAc@ ﬁélBByeEPelQLF@eéFlP@a§Fe% aV| yRfdREeshd

particl eaefbamhgrragéatur epgbfelabayenthe Seifoamibet wgentabmst aSnend about
75[err]C a&% § g’ cat softening point of the pol¥o efin Eaéttcles Af ter
treat nent™® Fﬁnfh Pepergi 8ASBf 8BFy&P PEFSERT 5 BPcpRRURD UFPBt may
be used aboius Orplmane abeherabbywe&@%th@é&c&ntaddsbuonalthackoﬁglappl|ed
thereto. A I gnal., ba kln can be app rio gt ds with the
preferred® %gb% ¢ g Cd8&EP Egﬂogbovgos n?&F&b%S%?Hé EES ?Q Avg%t Flded
sheéﬂSOanetththbaShat saldr bgl LENMARe Chleinichlle C8Zpoketrbgenendsty
branchedtﬁEhﬁEEQSnBQEXHEmMﬂﬁ?BﬁMbﬁqzaagvghdpqgopiggént at about 0.1

weight percent based on the total weight of the dispersion.

Preferably, the agueous dispersion further includes
a dispersion enhancer, such as fumed silica which has been
20 found to act as a compatibilizer for the dispérsion, thus
allowing the use of larger polyolefin particles. Preferably,
the fumed silica is present at between about 0.1 and about
0.2 weight percent based on the total weight of the
dispersion. Most preferably, the fumed silica is one such as
25 that sold by DeGussa under the designation "Aerosil 300."

The aqueous dispersion of polyolefin particles can
be made up in various ways. Preferably, the ingredients are
added to the water in the following order: surfactant,
defoamer, polyolefin, thickener. The mixture is then

30 agitated in a homogenous mixer, preferably with high shear
mixing, until all lumps have dispersed, typically for about 8
to about 12 minutes (e.g., 10 minutes).

. The dispersion can be applied to the carpet in
varipus ways. For example, the dispersion can be applied

35 directly, such as with a roll over roller applicator, or a
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whi ch a conventional secondary backing is lamnated. In particular, a
ol ten thegpilRss ¢ material is preferably extruded through peiosiasss t O
make a sheet Ich is as wide as the carpet. The nolten, extruded sheet is
- applied to the 5 back side of the primary carpet backing. Since the sheet
Is nolten, the sheet will conformto the shape of the |oops of yarn and
further slecter dlfade.t halkeppatinelhe phendigpbaskbngcabBxbeusippilieent i ng
configuratiQns iqg)ude 10 nogﬁlayer T-t die

G e

) di inale-Li

coext r usPBTESRTNY, 8GR 2P BrEf e cBaRt F‘Bé?gﬁaﬁgﬁf?hg?egﬁal"“ﬁﬁr%i Bl e stage
‘ext rusi oroddatoviey. ridldker appyichberexsrusednwdoht thg egpi podder s

fi d._t I t ot ti Lght _aof bet 1 _ab 4, and about 30
ounces ySLEPIF Y BV FRekEode 59128095 F10 rBEnE  2h01 HocRPRE) AE &)
wi th et 28epeatoent bF OSMe( apead) 636.7 cnferr]3/nferr]) and about 22 OSY

bout 778.1 / , e.q.,. 20 O8Y, _(707. / bei
ggs?upreferregh{ﬁégkﬁrkggéh%tﬂgrgﬁég?rﬁﬁgntﬁ§82ﬁ8§sggke%hLugggggLéed?lng
col | apsedoaxcxientianionwaifethadpastvelbackangb20vamtied depesdingt oa rtdege

from about 6 to, about 80 mls ref.erably from about _10,.t0 out .60 mls
(about 085S BERCer=an afid REPASEE pEraRRrefsom RESAETRE IS fBbut 50
mls (abamounht3®f dispeatsidn2Zppijedaaddmbt poetenabbhyibnomfalet 20 to

abouji ~40 mi ls (;about 0.51 t bout . 1.02 2 he_l|Jj ne speed
of t % ef{yrrﬁg'lcol%sp%&c?es?s?i\?\ncfg‘ﬁgdgﬁeﬁﬁ gﬁ fgg%?‘gr gegh’g‘ﬁnagbfﬁg‘ ga%ﬁdcul ar
pol ynmer lbiong &2t muchess phe exaareegargdndé0sSYhei(nboused 4lahd ankie abeiught of

bout 250 /RO it Rrety ugs o pUdle iy eh ¥ O Siieg )
bet ween alsdumg 80 ddrsgpeaisdon 220thiningnabfpabodd R4ighangexibent 67.1 mnmin.),
abot |61 o FL eI MR EIRY, (R0eR 0nTRRY ot bedBhE oETERE iy T
depehdls @ spessian)i caidaeppdlyyner bbeivagnerboutied. anteabeyitngd 039Sthe nost
preferred st 3t ahldy abbieassROLYeLMYhBNG £ 38ie dispersion.
After application of the dispersion, heat is
applied to the back side of the primary backing so as to dry
the dispersion and to at least partially melt the particles.
20 As a result, the loops of yarn are fixed to the primary
backing. Preferably, the heat is applied by passing the
product through an oven. Such an oven is preferably set at a
temperature between about 100 and about 150°C and the product
spends between about 2 and about 5 minutes passing through
25 the oven. Also, since the object is to at least partially
melt the particles, the temperéture of the oven is set at
between about 5 and about 75°C above the Vicat softening point
of the polyolefin particles.
After treatment with the dispersion of polyolefin
30 particles, the carpet may be used as is or, more preferably,
may have an additional backing applied thereto. Additional -
backings can be applied by various methods with the preferred
method, as described above, involving the use of an extruded
sheet of a thermoplastic material, preferably the

35 homogeneously branched ethylene polymer described above, onto
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descri bed above, the extrusion coating nelt tenperature is greater than
about 450[war4sRssB32[err] C), preferably greater than or equabct@sodieghs
500[err] F (about 260[err]C), or is between about 456[err] (about 232[err] Q)
and about 650[err]F (about 343[err]C), nore preferably 5 between about.475
(about 246[err]C) and about 600[err]F (about 316[err]C), nost preferably
bet ween #@bagh 50@0@N@n&b@nﬁ155§F9ndPFY(éb@$@nEBQFemqunataﬂxnthSS[err]C)

Pref erab lLayers @f S [ nt resin,
lpégé&%la%y nfL £k ('S_Berﬁ\@ 1a§%§| " xS @glai 1% ﬁar(yb A

are extru with the ayer apprie onto the
primary B#Ekudgdnheough ef dist SIanér )ZOhmaﬂqegaasme@Itemhmft umdasxvmw t he

second | guek uhiliols apphierl9aLn G DAGKY de el Lite fnsted qyer, Since

it is the first layer which on to enca sulate penetr&ie t he
yar n,3 t hbgckagédes hcﬁultdiehmemarYSCawpbt baddi nigi. gh Sem@egtth(errrslhtee\ti si.(s03| ty

| ow enough) L@, p‘i—_ﬂ@%ﬁegl&c%@.i?{l gghgterglgqu,pgﬂgt Ak o t £ 63 o

second | ayer, which nera on 516 encapsu enetrate
t he yarnyawayabé @geuherthervastbhéibothenﬂsopbaam ahet perimamyet or to
facilitatg kgﬁ application of an optional 20 secondary backing materi al .

For both OF dse uses, it is preferred to have a lower nelt index to
provi de hi gher strSngrnsabnepoeu@hgngonfmgaddmup@m ipedaugecait is not

reli o] aps ratjng.th fi r dl resin of
Iomegﬂqug F?%ageglgrgpg a?.ghf §B§%n?&§|gé% %ge rgﬁggﬁiég 9e used in
t he secofidala}ép. diencaeptefeirndceabddgrernd mheteedendth@per is a

ooyel edokenlstatkootkans.  N8-LELSLAR0 SREOULIAUSLS HRL GYUST ST Of

di fferent polymner Rem stri es or tions exanpl e tln?he first |ayer
can be cefpiprmedtofisanondhgured pglynply(astBQalanoaddhglwelghtasfthe

vinyr aceBBraen ABplRL b Sau"BRyrCHE "sBRreRt vt donthol Sherto 1h-Ralbi ¢

vinyl acetate co ene acry l ei c
anhyidr i dehdt aybanelpenymecm@rﬁ)t (wpmf ereamesen ewhgstlamtdsat | paddutear

Pl et hyPaRe. rERCE o AR et GBSt ) gt ont /), "o 5
0SY, (707.4 cm3/m?) being most preferred.
Measured another way, the thickness of an
unexpanded, collapsed extrusion coated adhesive backing

20 material is in the range from about 6 to about 80 mils,
preferably from about 10 to about 60 mils (about 0.25 to
about 1.52 mm), more preferably from about 15 to about 50
mils (about 0.38 to about 1.27 mm), and most preferably from
about 20 to about 40 mils (about 0.51 to about 1.02 mm).

25 The line speed of the extrusion process will depend
on factors such as the particular polymer being extruded, the
exact equipment being used, and the weight of polymer being
applied. Preferably, the line speed is between about 18 and
about 250 ft./min. (about 5.5 and about 76.2 m/min.), more

30 preferably between about 80 and about 220 ft./min. (about
24.4 and about 67.1 m/min.), most preferably between about
100 and about 200 ft./min. (about 30.5 and about 61 m/min.).

The extrusion coating melt temperature principally
depends on the particular polymer being extruded. When using

35 the most preferred substantially linear polyethylene
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and the second | ayer can be conprised of a non-polar polyner such as a

hormgeneougl,é/ﬂ#@g‘ghed et hyl ene polyner, a | ow density pol yetljbil,@%fgmgg“
| can be

ultra | ow dens ol yethyl ene. Alternately, the first |ayer
conprised of a non-polar 5 polymer and the second | ayer can be conprised of
an adhesive polynmer. Preferably, the first layer has an I[err] nelt index

bet ween adesitr BPed@nsbePeit tid Se gt 20s M. codEh nd anSEE shpayeiudasan | [err]
nmelt index between about 1 and about 70 g/10 mn. 10 Mst preferably, the
first .| ay@FehEET ahh?p erPPutet $07E 236! neBReABE8PLB0IERATSEoRAY PR/ 10 i n

and the seqoadl £8Y8bobassgor 2 dBRde 126X bebieey BheHEedOaplt: abgyl 30

g/ 10 mn. s also preferred to extrude fwo | ayers of a single polymer
conposi ti ¢abswt a332W)haured grieaiter6 SO9Et MaboateB43%C)t handie qkreferal wei ght
of the5 resin aglg)lied to the carpet. In alternative enbodi nents, three or

more PPayPStBFeR n@PeRki 72 an AR 124/I6H 8Rd: ABOBACROQTE  RROWT 3UBEChri mary
backi ng i ' . | r i r talh, a
Tore Oradual: (Tane T ReY CAFTELER, G a0 e Bt 3RHE (Ho At

Pref erabl ynd aamat 28¢°ajie is used to apply two layers. Alternatively, two
or nore extrusion stations or a single lip coextrusion die can be used to

apply these two or nbFESFaRLYs. tY¥RAEIRraPeEeDIN 1 IRAGH SRT i nvention is
t he _useI 25o:®§ri®£&(§i§ddhﬁf@ﬂ@@60%§é%nprm®&ﬁﬁaéhd eﬁe;rlpqiwqra@eﬂ n
particul ar, _in cerfain aspects of the invention the at, | east one
horm&@neo‘b%ﬂ}%?a%’cﬁ%ﬂt@( h?/’l‘té?\etlb%lkiﬁr‘é’fs’tcfﬁto' s B IRFRALES Rarkiddhesi ve
adhes| ve Dacki 80, TRLEr Lol 5 30 o T e b Lhe pdlon oft ast
adhesi ve backing material, is itied by the additjon at ] east one
adhesi ve %%f?/n 1Y SRR, L5 TR %‘E R e S?ﬂ%ﬁ;‘r‘#ec dins \gér§sitncl ude
pol yrmer plagects $impe i sedioftifd)finee arayexr evteidy | ianinsllad wisabur at ed
hal f_esters .acrylic

ol d. et FaFb e B Y5 BET PRy R i o R e r 1B v e o
fumadivc aeelt oxdroiigh 4@nocugh (melt viscosity low enough) to promote
encapsulation and penetration of the yarn. The second layer,
which is generally not relied on to encapsulate and penetrate
the yarn, may be used either as the bottom surface of the
carpet or to facilitate the application of an optional
20 secondary backing material. For both of these uses, it is
preferred to have a lower melt index to provide higher
strength after cooling. 1In addition, because it is not
relied on for encapsulating or penetrating the fiber bundles,
a resin of lower quality and/or less tightly controlled
25 properties may be used in the second layer. In a preferred
embodiment, the second layer is a recycled feedstock.

Also, the first and second layers may consist of
different polymer chemistries or compositions. For example,
the first layer can be comprised of an adhesive polymer (as

30 an additive or as the composition of the entire layer) such
as, but not limited to, an ethylene vinyl acetate copolymer,
an ethylene acrylic acid copolymer or a maleic
anhydride/ethylene polymer graft (preferably, a substantially
linear ethylene polymer/maleic .anhydride extrusion graft or a

35 high density polyethylene/maleic anhydride extrusion graft)

~39=

SUBSTITUTE SHEET (RULE 25)



acid and citraconic acid, citraconic anhydride, succinnic acid, succinnic
anhydri de, th hydr ogen nal eate, and et hyl hydrogen mal eate; of
et hyl eni ca'YVPSP @ﬁ% 4t urat ed carboxylic acids, e.g., ethyl acry?’g{rg',%%@%%l

nmet hacryl ate, .5 ethyl nethacrylate, nethyl acrylate, isobutyl acrylate, and
met hyl fumarate; unsaturated esters of carboxylic acids, e.g., vinyl

acet at e, a¥N¥hePs8RLRAALE eﬁﬂgaﬂlﬂa|c$@ﬁ£9§é@ ofnd @éﬂyb@naﬁa b!ymer
unsat urat ed am des_and n|¥ |l es e.g., acrylamde, { lonitri

met hacr yFBRPt 5| 8 Bﬁ@°3€PeQQﬁ%ﬁcﬁﬁ%W?¢%ﬂ %ﬁEW tene Rl grehnr 2 ?ﬂylenically

UnsatUraHéﬂsE!9r95@9@@&yﬂ@@@ﬂ@f5u§@§£ P@waééﬂﬁﬂﬁyCp@i?éﬁﬁyneﬁﬁnonﬁrS €.g.,
ethyleneé grop yl ene, butene-1 and i sobutene; con +g éed di enes

but adi en ﬁHnP§8bYenEheaﬁﬁr%Bn%%¥%§I?ﬂ%n@ea? a?BoEyE?PCPﬂ%ﬂBners
e.g.,5 stpsb@?ﬁeraana&nstba&&ﬁarﬁggert@éye@@ comslri sddt ¥yEsaNr gBRes Skt abl e
adhesi ve po ynmeric additives can be conveniently prepared by known
technlqu8§ ¥1BR-as, for exanple, by interpolynerization or by a

pol ymeri zati on prOPEQﬂéEaIBPM opes byrse Chepé£ahadra@xty usdlon Giaadt i ng
procedure. SU|tabIe raft%%g technlqégs 20 are descrlbed i n US Pat ent

Nurmber s Re¥B8eBoabout 939 abowg ol 309/ 80 g9un 6430d J1Re 358g9nqd ghayer

Preferredagdhasityamdd VitRidsC bkRdGiddny &bduf MUsthd Bdig (TESHMO immeNnt i on are
mal eji ¢ anhédrlde graf s wherein mal ei c anh dride_is grafte og)o an

et hyt®neMBatyREREEE2RLBE Bl ?"at*%YPBf Potk B2 'Y FHREYht
peL clent aabFEeBa?hudabsuﬁtg?t‘g égmh@_u? dnd we% gfnéqwch?yeﬂhesuﬁg_ of _
et hyl ene yIrer eji c_an ride grafts as adhesi po meric additives in
t he pres@ﬁ? |h98ﬁgagﬁt§?§% ?%%Bt}g ?%% R ﬂ@ %yf? hce and operating
wi ndow of extru3|omt39scmE&@dph@ﬂ@gﬁ@@Ouslgxbf@@@hedoelayéeseoﬁohyners as
t he adhe5|ve backi cially ol ar uch as for
exanpl e, 6uglﬁoF°F ﬁffeﬁ°9%95%§+% %%daioFﬁog?g? ?5%%59%2$%8?§° TREST

i npridventhe pbitiness 6o veibghtandf athey heghwrapphpedat@thabcaspen

resi stan n e . Jh 5 y S ri in
that oratt SonectiobileremSGdiRehts, eREed of WO PIRMAISSCSLhR LSRR 11
or seni-pehtbA extruded on the back surface of the primary backing

material to achieve even higher coat weights and/or to obtain
a more gradual transition between the first and last layer

20 applied. Preferably, a dual lip die is used to apply two
layers. Alternatively, two or more extrusion stations or a
single lip coextrusion die can be used to apply these two or
more layers.

Another aspect of the present invention is the use

25 of modified homogeneously branched ethylene polymers. 1In
particular, in certain aspects of the invention the at least
one homogeneously branched ethylene polymer that is employed
as the adhesive backing material, primary backing material or
varn, preferably as the adhesive backing material, is

30 modified by the addition of at least one adhesive polymeric
additive. Suitable adhesive polymeric additives include
polymer products comprised of (1) one or more ethylenically
unsaturated carboxylic acids, anhydrides, alkyl esters and
half esters, e.g., acrylic acid, methacrylic acid, maleic

35 acid, maleic anhydride, itaconic acid, fumaric acid, crotonic
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contact tines for inproved performance and function as interlayer adhesives
for filns % tings where there is a continuous substrateﬁﬁﬁﬁgﬁ to
t he discoﬁ?ﬁ &§§§“5 interface existent in carpet construction. Pre @??@d

et hyl ene polyners for use as the grafted host polynmer include | ow density
pol yet hyl ene (LDPE), high density pol yethyl ene (HDPE), heterogeneously

branchedatigeandl ewceapshiy eyt By keaeonlildDRRhydiqegesaedinnikr anched 10
| i near et hyl ene pol yners and sugstantl | Iy |'inear ethyl ene pol yners.

Pref er r eBShdst SUERYRBAE BBRYAEL dehaBetRY oyt Issn TRy 3 Peatdd &Ry Lor
equal tonPd9d8ed/ me1aBHepDE tREST BEABEY yIe@dlcan yhansatuegtald to 0. 92 g/ cc.

Substantially |inear ethylene polypers and _high density polyethylene are 15
t he prefE?FEéxﬁﬁéF éFﬁ?Pen%'SoryﬁéP¥; R TyHas sﬁ@@iYgfmF%baﬁF ke, _
i nvert i ogchiyhemadhasiryeapel yiieEhgl1adeiriii vt e, S iadiett yil0 athe ladepgangous! y

branched ethyl ene polyner at a level. in the range of froqmabqut 0.5 to
about 3omﬁghéﬁtfbegeeﬁef BREREFEBESYf PSHEZS0RE %a °x¥&l§b869%?0 vei ght

percent, e0gL ¢ p&ﬁp@raabyatépanQQMtpéoﬁgoabQ@L Enaweiighll penceaiehased on
the total -weight_of the olxner. For the preferred ethyl ene pol yner naleic
anhydrid@nﬂrSgP¥}eBHSF§? ndnspburatplodrddes ArchPitgarete &nlfydri de
'concen:rabkyPahHgFhe?éeygegﬂﬁfi%eg%ﬁ?&uthy?bnﬁQraQQuhna.5 25 tMﬁighé

er , prefera rom : o abou .2 Wei ercent based on
Phe Tt afCOBFGNE Cot LEhaapal Jabr ShRLRE FRRS EimYa PRI Tt sh ShS e rAE SRnar or
can be ulgdrotarpaht néHbmersashient 86, aliphatd ca ac@leEin menewersqQr i nfrared
panel s can_be used.to heat thgﬁback ' befare the

th 3 d
D anes: veehacr: RERRAERPT cPphy Ieeq bl cehardonndl § s8nrangs, 2PnTRge Been

found t hdiehée, eacgpsubatadbenaadandanesbpiriene ;0fandh@oyavinfuidieas can be
enhanced. Preferab re-heater is an infrared unit set at between

| th
about 208°3H3 éﬁoﬁ?¥9366%ég?]@98ﬂﬁefﬁe §r8irge ST85E™ ¢ 95 exposed to this

heatisng methhesveeanaboublgend( ahaut-BAtyddtyrengecoBdstabet preferably,
the heater, is.set at about 1880Lerr C and, the greige % od is exposgp to
this hea??hasng BBLYReELifjadditives can be conveniently prepared by

known techniques such as, for example, by interpolymerization
or by a polymerization procedure followed by a chemical or
extrusion grafting procedure. Suitable grafting techniques

20 are described in US Patent Numbers 4,762,890; 4,927,888;
4,230,830; 3,873,643; and 3,882,194.

Preferred adhesive polymeric additives for use in
the present invention are maleic anhydride grafts wherein
maleic anhydride is grafted onto an ethylene polymer at a

25 concentration of about 0.1 to about 5.0 weight percent,
preferably about 0.5 to about 1.5 weight percent. The use of
ethylene polymer/maleic anhydride grafts as adhesive
polymeric additives in the present invention significantly
improves the performance and operating window of extrusion

30 coated homogeneously branched ethylene polymers as the
adhesive backing material, especially for polar polymer such
as for example, but not limited to, nylon and polyester faced
carpets. The improvement pertained to substantially higher
comparative abrasion resistance and tuft bind strength. The

35 improvement was surprising in that graft adhesives are
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about 7 seconds (e.g., 6 seconds). In addition to or as an alternative to

pre-heati e process of the invention may al so enploy
soaki ng pﬁ%@@gg&gFep to lengthen the nolten tinme for the adhe5|ve %Hgg#ng

material to thereby inprove the encapsul ati on and penetration of the yarn
or fiber bundles by the adhesive backing material. Preferably, after the

10 adhe%éﬂ%ﬂ&%ﬂy'thﬁﬂfﬁdiﬁeddir@pakt%%dba 2 teheioge seardmolltehs heat ed
by a convection oven or_infrared radiation at a ten%erature bet ween about

- 200 and A8FRCFAMES [feT dMPFervRde ReXEQFMARCE, @ NS0 TEBESHAR, 3Rpst

prefer ab'lht%trlb@@i[ Qidhlee ifvls ERUIE 1m0 a&'@lO'ébaEn.%@(‘sOﬂd%r(ee t@erebigegonds).
anot her pi ece of aulearé]1ev thlonal ui pnent, a

15
vacuum nlcr?“ttd'lnlu%lén Sy sFEater ¢SdPRROERE &@n SHSSOREHE erial extrudate

(i.e.5 saficefFalcRN eXistnten nPariert %h)stmt:@:me gr eige good. In a
properly conflgured extrusion coating operation, pile &ﬁce of the

greige good 20 is §6§Q?F§ﬁe&tpa%§P&sPPHSmfééuém PﬁerSFl dITRELEE yrrer

web i's dmastd @l y@idiro infza uRCK o igbass t9f ﬁbhgeﬁthlylr%ﬁ'ﬁé hamuar)g ﬁ&bﬁrl al of
umnip raoll 24 (which is illu G 2 and is

gcgl?;gigepggﬁgBﬁ§;£é§@¥&ﬁﬁ? é@PB@?atP@ﬁFr°§e§E°F§§ %F cbﬁéu APEREW ng

t he adhegiowe d%sxft@de]@elmtereh@ (mbea)vamm%h@omelw BAapaRelle adapt ed

fro cqnventi on nip rol.l wherein a portion hol | ow. i nt er nal of
then1€ll iS5 Y&ﬁ@% HﬁédﬁﬁéFe&nQnBugéﬁﬁpé&aﬁoyé ?F@Fn&lh33888n1punp 27

to provi @elgrmuumWfbaQ@d Bbetsuthgczenef pollgmeasuhavROE! pol yinex
perforat%% ) nachlned %%B flush an b g& usly W_t t%e remai ni ng
surface of “theYr &iFE2 e OFaEFY niB oPe 84F°haP¢ B°85npl ete 360
degree vaueu&mauﬂ@ag&eah@wethbn arvaquaalsbrbaoe af/ ckr.omsabsttntfall@yabout
180 degr A rred st _pr bl bout, .60 _d To effectlvely
dram/theﬁg eSZl%e geﬁln5°§%mﬁ§FeFP§|%wg§ @ﬁPSltﬁéP§§§F§§§6888 &A8 maxi ni ze
to the -43e preﬁemEEdambom efthiyliengaprlgmefrisher bundles t he vacuumis set
to greater than 154n .. Herr O pr& ly g ter than or
%g‘[’%r %]sae%% &% g»é edknt 5%98}4 tha

equal to 25 inches of nor e pre era
adhesive polymeric addltlve is added to the homogeneously

branched ethylene polymer at a level in the range of from
about 0.5 to about 30 weight percent, preferably from about 1

20 to about 20 weight percent, more preferably from about 5 to
about 15 weight percent based on the total weight of the
polymer. For the preferred ethylene polymer maleic anhydride
grafts, additions should provide a final maleic anhydride
concentration in the range of from about 0.01 to about 0.5

25 'weight percent, preferably from about 0.05 tc about 0.2
weight percent based on the total weight of the polymer.

Auxiliary equipment such as a pre-heater can be

used. In particular, a heater, such as a convection oven or
infrared panels can be used to heat the back of the greige

30 good before the adhesive backing material is extruded
thereon. In doing so, it has been found thaﬁ the
encapsulation and penetration of the yarn bundles can be
enhanced. Preferably, the pre-héater is an infrared unit set
at between about 200 and about 1500°C and the greige good is

35 exposed to this heating for betweén about 3 and about 30
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greater than or equal to 40 inches of Herr]O (9.8 Pa), or from5 between
about 15 a t 50 inches of Herr]O (about 3.7 and about 6

pr ef er abl y%g%o%@t ween about 20 and about 45 (about 4.9 and %%%@?E%Bﬁ
Pa). The length of time the greige good is actually subjected to the vacuum
will primarily depend on the 10 extrusion coating |line speed and the

extent ofsdlchisQn MidtaphetevaphkgskiRg ABhEEral sweltwaltl adbaigelnoodegend on
the |l evel of vacuum and the porosity of the greige good. As such, higher

vacuum | @pdl $hgi lgredger 690K 4§ EEPORRGhEP EREEUSPEH 1EFathidTy FBWE Spdeds

and/ or defixfRft 9" QePend0del §.15¢ gkkealikyel y the draw the adhesive backing
material. In addition to or"as an alternative to a vacuumnip roll, a high

pressure positive &fr ageiitdenstonhodsagnani pLERER8 tdVvek i Prerheatd®ide used

to fogce dfie RARRSISVE £DRGkK laav@%ttefbhalnapealget Qmbh@ybackhout-fhaes of the
y,

primary backing 20 material. Preferab the positive air pressure device

i s set t FARKINTIPreFessr SHepssar d egashesr thRaRodfepsitims Lo vivhe

pr ef er abl JyHda3lee halck3R O ha®d¥dh 1t @ 0A@nBSELy0 ik MR tnEre preferably
greater than or equal to 60 psi (0.41 M or between .about 20 _and about

. a
120 psi (W%.aféoanenaib@ege%até%zOP?P)ain,e ¥ast preffdadl Pusstifsekyabout
30 and ahqi BheR3lve( BRWH NG A8 caRdadboubr@rasaliiy), Biefear aley, the

positive air pressure devicé is positioned at the_extrusion coating nip,
ext ehfls HIESE vienbagkinge MAtgrR adf ieharpsigretonEbeaIFSigSH@ad-o behi nd

the pol yn®ey nerkddows ds c@eehiibh bokh 82 38frrheebora@ithta pplasmy web onto
the grei ge good and press the polyner web into the yarn _or fiber bundles.

The extr SFSItyFEr PSEWesn abenér 208 asddakexnt, 1800canfazvBeENESBr nore
additive Jj ude refer agddi.ti ' L,NQL.g3RinG ok r e
preferabfgg%gn%i%gsggﬁi%egfﬁﬁg{ ggSEMFFﬁkgr%gék %&a?%ggnéekés & gg%pFes of
such fil |wr sbout] ddegcohdls (e.hut & senonhdkinited to, cal cium carbonate,

al umpum trihydral g, Lalgnahapibee Heoll 083t gontenkoblldgns are believed
to beé advantageous in the invention because such filfers alloM/the
ext r udat equd-premEi, n 2avachemanég roll can be used to draw the adhesive

backing material extrudate (i.e., semi-molten or molten
polymer web) onto the greige good. 1In a properly configured
extrusion coating operation, the pile face of the greige good

20 is positioned towards the vacuum nip roll and the polymer web
is draw down onto the back surface of the primary backing
material of the greige good. Vacuum nip roll 24 (which is
illustrated in FIG. 2 and is available from Black Clawson
Corporation) is suitable for vacuum drawing the adhesive

25 backing material web. Vacuum nip roll 24 can be adapted from
a conventional nip roll wherein a portion of the hollow
internal of the roll is partitioned, dedicated and coupled to
a external vacuum pump 27 to provide a vacuum surface. The
surface of the vacuum portion is perforated but machined

30 flush and continuously with the remaining surface of the
roll. Suitable vacuum nip rolls can have a complete 360
degree vacuum surface; however, a vacuum surface of from
about 10 to about 180 degrees is preferred, most preferably

- about 60 degrees. To effectively draw the adhesive backing

35 material web onto the greige good and maximize to the
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5 tenperatures longer with the beneficial result of providing enhanced
encapsul atj d penetration. That is, normally fillers ar éf

car pet baé’kﬁgﬁﬂfgﬁzferi als to nerely add bulk (i.e. as extend:lFs B%%g“
i mpart insulating and sound danpeni ng characteristics. However, we have
found that 10 inorganic mneral fillers that have high heat contents

Sur pri sigoh &c + JPL O € ¥ 3 e SPCAPSHE aE {198y aBAnAEEE] I Bhé OVaddiuk N d Nsdur n :
i nproves the performance of” the abrasion resistance and tuft bind strength

of extr us oFredweedtivan pkd nehresef FEED ef bl Bala MEAfSERlc@reatexfi| | er
I.s added at 15 a |evel of_between apoyt 1 out 75 wei ght percent of
et of SRS ATAL o o prtaren| o et bk ! ReFe, Bhnetgobid: on
percent and, t f 2 |@hts REerEgNt wei ght
percent. Sucﬁi?ﬁfsﬁw%d%g%%@@pggﬁ%g ﬁgg{%icgo%tentgégf ﬁgtrg?l t han or
equab t bécvesnml abdt TE/dred rdkovd. 80 Jontikescef [ B50 | Ghoyr .67 alnkdy gr eat er

than or equal to 0.5 cal -cc/[erricoéz Joul escni erry%e é]agz nor e
pref er ab?8PYr e eF Edan RFSEREAPLY ot POB REFWERN[ 2PPY % .apd about 45
Joul escnigdld [£r6] 40d apshtost . prederably greater than or equal to about

0.7 cal-cc/[err]C (2.9 Joules-_cnferr]/[err]C). Representative exanples of
hi gh heat content Fengih o 011—‘”&%61}?% gh lé?e%‘é ¢ RN nel ude, but

are not dupHdeted Oto | t @SR eurh Pii DBl b EYm& 00 edépend nat btige quart z,

sili ﬁa, and barite é{)r_i rrariljoa/ BaSO4). The gi gh heat cgn ent fillers should
be GPourRFTFUTIRR i FRILIRY 1 94 (#2E EBA BECEBRVEhI FrY y°1 it por at ed
i n an exddiss Die Coad kg RdteBlhl Skéieanil1lSVatgbl e gpepénd|en Sttzes range
from about to_about 50 microns. |If a foagEg backi ng is desired on the
carpet, B HTowWhg'30eHE U e ROEASTHY(RE HBReIFSe99a2% %y M eri al

and/ or tseclopthdgisd r Secondar e warki vyl beber ratuitéd used, hidlee35 bl ow ng
agent s aéfmpreferabl%?%gnv ntional ,  heat .actiyated

-45-. bl ow .
EFhoredi e THItemeair rang St ciFadrn granse Shrbgy 0

such as #zodl ¢ar bona ,
bi sbenzeftestl fahy| jhdydirawzitdee ddizesbvenbackibhy onatergent added depends

o0 e S e o SRRSO LUBLEAoLEdEhael v OIS AARI iy
roll, a high pressure positive air device such as an air
blade or knife can also be used to force the adhesive backing
material web onto the back surface of the primary backing

20 material. Preferably, the positive air pressure device is
set to provide an air pressure greater than 20 psi (0.14
MPa), preferably greater than or equal to 40 psi (0.27 MPa},
more preferably greater than or equal to 60 psi (0.41 MPa},
or between about 20 and about 120 psi (about 0.14 and about

25 0.82 MPa), most preferably between about 30 and about 80 psi
(about 0.20 and about 0.54 MPa) Preferably, the positive air
pressure device is positioned.at the extrusion coating nip,
extends across the entire width of the polymer web and is
positioned behind the polymer web towards the chill roll so

30 to force the polymer web onto the greige good and press the
polymer web into the yarn or fiber bundles.

' The extruded polymer(s) can either be used neat, or
can have one or more additive included. A preferred additive
is an inorganic filler, more preferably, an inorganic filler

35 with a high heat content. Examples of such fillers include,
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I mpl osion in the present invention is acconplished by restricting expansion
of the adhegjys ing material in the direction opposite th

backi ng nate#?dwggzging activation of the inplosion agent sucﬁmﬁhggﬁé%gs
nmolten 10 polymer is forced into the interior and free space of the yarn

or fiber bundles. An inploded adhesive backing material wll have a
col | apsed,bumre s peswl el niided >t d,l &ladlditen @ rbdnddeed abagknag) and be of

essential Iy & same thickness (neasured fromthe plane, t he back surface
of the priér%al?kvi%aat%acﬁﬁlﬁb %?tr %l ) 49 af t?@nttﬁé‘tcgégs‘ﬁﬂshéﬁﬁ the use
of the | middsioredigantbe Hidtantagddue adhadievanaekiog pBtaasal shayer woul d
be charactgerni;zed as not heing expanded by the inplosion agent. The

i npl osi on fg'glelﬁﬁrdsi sa%sle Wecq.bed eg‘r’l"(fuld&tﬁulté’t SEMAH . afoeiﬁﬁétﬁ hesi ve backi ng
material drehpedatusias lom@drt With ahe PRheFualhaesulle agtp¥atiqingf the

I npl osi on t . occurs at the instant of nip while the adhesive backing
nateriali%?ﬁgﬁq%é25ﬂﬁqﬁﬁﬂHﬁ5%°8raﬁglpéﬁgtﬁPFHOPnprgb@H yar nnPERRLENL i on

acconpl i stdd lwiztsh drfee atkizdftcarairPRobaek iage bt elhialsat fehe 281y Wakd
oved abrasion resistance. _Thus, the use of an

exhibit c dvely inpr )

i npl osi on%;gglee}{\?(t can A3 %rteﬁ °5Sd OF (O yREATEoAPSELEFORE ARYI AYURSwer
nol ecul ar dasipginting charadtée iistpee\ ed Hoxbkidgi, OneCRaabEbLAN ¥B4t NMRI Ntain
hi ghey g abr; ar abl e esi ve backing 30

ot o3t o b iR SRERT 51 sy CRBroRA BoPAEr PERyRRRERBHE) . An

ef f ect i ve sawrpunits iofgliyniimpsiove ggent enedbgubachehvwens pénetrtdomnghfbRut

Convent [oRE) BEEn R IRYeR S08; BRAFORARBRFaPE: FF SBESGHORrATFISLARAR | ons

as a bl owiang &yém biad IseresgdhasfaextéGsion coptedi earpgensamplLéde present

UL £ably Tostri ot oq erteaRPEReduRHN: RERnr GPEART | CORETT vit AASERIAS hat

nol t ek® poRyAereils offobesyernt sbbhe Lnandi aboand76reeidhsppercait the s n or

fiber bundbesiaudcilighte! SnB2eSPRaERLLTY BERANERODLEL: ¥ AMNORLYG, PacKi N

60 weight percent and most preferably between about 20 weight

percent and 50 weight percent. Such fillers will have a

specific heat content of greater than or equal to 0.4 cal-

20  cc/°C (1.8 Joules-cc/°C), preferably greater than or equal to
0.5 cal-ce/°C (2 Joules-cm®/°C), more preferably greatei than
or equal to 0.6 cal-cc/°C (2.5 Joules-cm’/°C), and most
preferably greater than or equal to about 0.7 cal-cc/°C (2.9
Joules- cm®/°C). Representative examples of high heat content

25 fillers for use in the present invention include, but are not
limited to, limestone (primarily CaCO3), marble, quartz,
silica, and barite (primarily BaSO;). The high heat content
fillers should be ground or precipitated to a size that can
be conveniently incorporated in an extrusion coating melt

30 stream. Suitable particle sizes range from about 1 to about
50 microns. |

If a foamed backing is desired on the carpet, a
blowing agent can be added to the adhesive backing material
and/or the optional secondarf backing material. If used, the

35 blowing agents are preferably conventional, heat activated
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result of having used the inplosion agent. However, preferably, an inploded
adhesi ve backing material will be characterized as having a ﬁng?

structure YRS gﬂﬂ be 10 conveniently identified by photoni crog %%ﬁ’éﬂgt 50x
magni fication. O her additives can also be included in the adhesive backi ng
material, to the extent that they do not interfere with the enhanced

properti a5 AP Rt Pbubh ARPlLzeaACE robpandsarPkeludnel sxldanys such as
sterically hi n ered henol s, sterically hindered aH}) ngs and ahospl tes may

be used. SSRfiaAR /i A 2Ys PrisdPeAZ ePeg SHOFLEY ¥¥53F18%T o PR Gei gy

which is aan&uxftde;@%lwmm@ tl didleds depehdlst oW Ehbadegirgy which is a
phosphite. O her possible additives 20 incl ud anti bl ock, additives,

pi gnent s FAARIOS SoRahs - af iEYPdCadi deygdnes, PIRMERICREERLI 18gRAEE %R UCh as

quat esnarabAETN UNknte laboatand o Welilghitolle ric@ingase additives (such as fatty
acid amdes). As noted above, and shown in FIG 2, the carget of 25t

i nvention pref er ablJFPHOSEPndinudde RTESEH ARy eBELR NG SnAE Pﬁ“&t“hed

Preferablyy Adwa Seaqndniekpadehiond ofb ekl aldhle%llvarrbaakedgdmaesﬂaltpnt he
ext ruded Ia er(s) whil'e the extrudate s still nolten afte@ gxtrusmn
e

coati ng. AIREC O PRRTE Een &S Rrdmegdh RRrGidn8aRatfpr 8y PtREnd

penetr at lmla;fat?mnt e X UsiplidsGoat b@@nltnfstthhﬁltl ABEymbaekhNng.
AIter ativ , the secondary backin materlal %be Iamnat(fd in a later

steptBy r Shd-Saf@rsed drd the dptesdsE tall’?é1 GeEr TBBFSpBFt FBR of the

extruded yamterorOrt e ra bueiielsusSi af Gapilioded eeihase,ue bacngngt mat&sial wo
dedi cat ed ?ﬁr xtruders. _Also,, the secondzés g % can_be -47-
| ani nat ed™ &0 Fe1IAREL dre BP0 ~eXpaRdgd Wtrrr’rtxer‘ﬁS R bvﬁ FQy2r of a
pol ymer i cf ceitees ibaz kI iamld b@twsfelastslaatadllagl t@ebaakenghimkeesal and the

secondary, backin qﬁterl Ui tab e c adhesi ve ppierial s include,
but are ng'f Ehe J‘-I REh t%‘ é’ z&@Fy?é (EEEAf copol 95%m%ryl ononer s
and iél eibmackimgd macte rgradf)t ad pmluﬁdt el che ccralsposmt:hons thkeeusat ef i thef or

the Seco%ﬂ%ﬂ%é%%ﬂ“i&%n@ﬁte@h%% E%Q the adhesive backing material
layer would be characterized as not being expanded by the
implosion agent. _
' The implosion agent is selected and formulated into

20 the adhesive backing material and extrusion conditions are
set such that the activation of the implosion agent occurs at
the instant of nip while the adhesive backing material is
still semi-molten or molten. With improved yarn penetration
accomplished with the use of an implosion agent, the carpet

25 will exhibit comparatively improved abrasion resistance.
Thus, the use of an implosion dgent can allow the use of
polymer compositions having lower molecular weights to
provide improved extrusion coatability yet maintain higher
abrasion resistance (i.e., comparable to adhesive backing

30 materials based on higher molecular weight polymer
compositions). An effective amount of implosion agent would
_be between about 0.1 and about 1.0 weight percent based on
the weight of the adhesive backing material.
' Conventional blowing agents or any material that

35  ordinarily functions as a blowing agent can be used as an
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be a conventional material such as the woven pol ypropyl ene fabric sold by
AMOCO under the designation Action Bac[err]. This 10 materi | o]
weave wit HY 3W?FV6pylene nonofil aments running in one direct?‘'Srr?"%;r!l"g’“':l’s‘iiE
pol ypropyl ene yarn running in the other. Mre preferably, the secondary
backing material used with the present invention is a woven pol ypropyl ene

fabric windy B idqemptsn Mt pigeddh bOihivéht 641 PREViALAG eRPahDbR

exanple of such a material is sold by Ambco upder the,deSanation Styl e
3878.. TS Th adbasiie RAGKRE MatyRtabimatesy 1505¥EAPLYr]/nferr]). This

mat eri al reddi cRNOfdd aFErE Snedinim ey the DRAPegi aBCib0AstDRat8@EguERUNd
beneficial in providing enhanced di nensional stabilit carpet. 20

h
In an alt®ah@AINER BR ¥ kP e%‘b’é%?‘?reﬂ?°tﬁ%es€é5ﬁﬁé¥§t 8‘& kgﬁﬁe material is

a materispad o @fe fyded dOCkineaVIuRdleSLYYd Ehetesia habric which
I ncl udes fibers needl e punched into it. Sonetines FLWis used as a primary

backi ng THREAHILh SXRERHEI @1 HERE | 3ARpFLEC vRRGRENT | RERERALaRBeR, 25

the fiberssyitotd#ideawin h?sé&'ﬂléiﬂﬁ’ﬁaﬁ@sﬁént@géﬁtp krepet8e, pri mary backing
material fromshow ng through the pile. However, in this aliiinatively '

pr ef er r RF IR ent3n AR e 2dbesiTR RREbHEdrPab&E R hgWikt ePfal with

the neediieafuthedredz dd hes shp¥Ohg Ui dDose@YycéLONs t hectarpethabotag s€ has 30
beegOfOUnd t o enhance, t he adhesion of the carget when ig@talled with a

gl uéQdovirP RS RELY | 3ASREHF AR PY BRREUBIFERETEPRE #br t8ntacting the
gl ue- dowmagtiistarci drs. | ncreased and the protruding fibers help to anchor

t he carpet backing to the, g] ue-down adhesive. :48- Alternatively, the
secondary backi ng %ﬁi%ﬁ&%ﬁﬁv%% G Mot ABVRR *%5}F€?dsé9e£§? types are
avai | ablajhesicteidbagkidgitimaedrial) tesl the Spteénbotdatweheladd, nselt- bl own,

backi ng SRS PR BT yonerTees PreRePFEae P RegurrRg. MYn an
al t @snatApel icgurtes er rielc essoar Teent ant hex hdant swseahf abr sterscaplpn- bond
POl DT ORYs £l d i dino PSS 88, 1 0211 PVRIAGBE ST LRTLER A fu Bl DBRE LGV ENS
may be used. Suitable antioxidants include Irganox® 1010 from
Ciba-Geigy which is a hindered phenol and Irgafos® 168 from
| Ciba~Geigy which is a phosphite. Other possible additives
20 include antiblock additives, pigments and colorants, anti-
static agents, antimicrobial agents (such as quaternary
ammonium salts) and chill roll release additives (such as
fatty acid amides).
As noted above, and shown in FIG. 2, the carpet of
25 the invention preferably also includes a secondary backing
material. Preferably, the secondary backing material is
laminated directly to the extruded layer(s) while the
extrudate is still molten after extrusion coating. It has
been found that this technique can improve the penetration of
30 the extrusion coating into the primary backing. _
Alternatively,'the secondary backing material can
be laminéted in a later step by reheating and/or remelting at
least the outermost portion of the extruded layer or by a -
coextrusion coating technique using at least two dedicated

35 extruders. Also, the secondary backing material can be
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10 Typi cal ly, spun-bond fabric is made from extruded and air- drawn

polymer filanents which are |aid down together and then pmlgcﬂﬁﬁﬁfd for
exampl e byW2%@87d cal endar roll. The basis wei ght of such'a 038804

secondary backing can be varied, preferably between 35 and 80 grans/nferr]
(gsm nore 15 preferably between 60 and 80 gsm Most preferably, the basis

wei oht | $aAIndRedSTR bAH. ol G fdind Akt Gy NG s s

wei ght for the spun- fabric is that the higher basis weight fabric is
| ess | i kéPyeFooheanepl gaenkemdhetigin Rafter kphtRatvefn HFhEédhasisie ext ruded

backi ng. pd@xing materiallindashdededmiid, Wik it MdtanRd non-woven fabric
i s advantageouS to use as a secondary backing in the present invention

because £Hatpbrguschimaric pidhenivamaterinkedialudfe Qi &&& &da of the

carpef foim@ebNgol NecRPLO A&yt 4O - (BMn) copolymers,! oHomdrsanot her
alternatively Ereferred enbodi nent,. the secondary backing is a woven

pol ypr oppRenBatghri anbidride i ma¥athykensn SRR A -has been
enhanced by havi ngrRe QRYté/faY £44 &¥id /44 S&SddarPibRUMY aitedna il idaer s

needl e punched onto one side of it. This needl e punched fabric is 30
| ami nat eBes@ §enVEnkaQBal HeatRF ik opite RS il MO RSP IARYHISRS he

adhesi ve rgekngol 88y aAMEC@ dSddt tuhd Nee SidtdoPadtionvme®. porypsopyl ene
fabric exposed. This enbodi rent has been shown to have |Pproved gl ue down

propdt t i BetgEiadnpar adleRC affE¥h otk He MOWRIRRKL a1 HanEndfed fibers
35 becaug@nnihgheHt ohbed Neeek o WK §sb fy syl drfie ylrdndnding 49r the

woven polé rogxlene fabric are at_least partially enbedded in the adhesive
backi ng F geP. RS - sudlfre (Peelerable dhey E'T‘?ﬁmtﬂa\ﬁ%((}q NG FEEE T4 was al so
ngt ed thabeaﬂeibaﬁkh@; pi@ﬁeﬁtﬁrﬁﬁeﬁ@i&xd s f&:»&ﬁmwmﬁok 5 pmnwchhl ess
abrasive_5 than that fou with traditjional | atex packed carpet. The carpet
is al so ﬁﬁpélFlgﬁFglﬂo?ﬂ +F?W%Rﬁ§i¥ﬂEQLQQH¥S<qﬁﬁi«é%%ﬁﬁﬁﬁﬂﬁs‘CoﬁtequentIy,

t hi S%enbedireblei sxpinplers£dsich drakd il as rdedsd and Anrved idegierSti | |

gﬁlhieat gg&é%l églgggaggpréﬁyﬁ%oﬁfﬁ] .e Ciosn%are/er]ioalb%calg rég'ba':s%rs %Xe%.rg%lte’ '
of 2 OSY (70.7 cm®/m?). This material with monofilaments
running in both directions has been found beneficial in
providing enhanced dimensional stability to the carpet.

20 In an alternatively preferred embodiment, the
secondary backing material is a material known as fiber lock
weave or “FLW.” FLW is a fabric which includes fibers needle
punched into it. Sometimes FLW is used as a primary backing
material on a carpet with a low pile weight. In such carpet,

25 the fibers protrude on the pile side so as to help keep the

' primary backing material from showing through the pile.
However, in this alternatively preferred embodiment, FLW is
used as the secondary backing material with the needle
punched fibers protruding away from the carpet. Doing so has

30 been found to enhance the adhesion of the carpet when
installed with a glue-down adhesive. In particular, the
surface area for contacting the glue-down adhesive is
increased and the protruding fibers help to anchor the carpet

backing to the glue-down adhesive.

-48~

SUBSTITUTE SHEET (RULE 26)



pol yur et hane foam or other cushion material can be |am nated to the back
side of tRgs% }. Such backings can be used for broadl oom gafRRbs/asssse! |
as for carpet firl'e. The extrusion backed carpet construction and the 15
met hods described herein are particularly suited for nmaking carpet tile.
FIG 6 shows a cross-section of a carpet tile 100 nmade according to the
present invention. AAtganatif8lypr eher abtyndade bacpbohypmepgkead, caa tufted

into a ptimary backin Q1. .which is als ref erab ; f pol ypropyl ene,
20 so nEe 8 PeRvackol.FaREipT) cSpkfrBiCRvERS: ERor YRR B ary back ng 101
and back istilhdieg, 1BGtbabowlihitedi tay yspankbogd, Appki-édide mbdtback of the
primry cking_ 101 _and the back stjtche 05.is _an_adhesj | ayer, 107.
Preferab gPWPhién dfd&i ¥8 F%?g? s %ﬁd%oﬁ?én? oggry%?epgn#¥§6F5¥B9eferably,
25 the adbesithe sagendesynbdekingnishmadéhfkemeappbypelsfiastoi bed in
detail a Veli%%%é Erefe ably, this adhesive layer 107 is nmade from a
a

substantiafﬁy I e&thiyr-Bfe polymer with the additives described in
Exanpl e 194 bel ow. Thnaa pileéenaeflvebhpodrefatrrefli embpdimenkte, thhendfi~ car pet

i ncl uded fr ut 5.to_about 2Q0 Y (about 1786, a 7.0 B3/ n?
of et TSy SR R 5P RE bR e RT Y EPBR L Ent | RaBr kR s aRBHR d FRaF ) I
from aboatvaiQabdealfiocom 86nCeYLOwbBoh-w686&nsountent tBe886menf Paiterl&rr]) of

ext rygded i most  preferably. .30, OSY_ (1, £68 C ] -50-
PrefggabI§§%F §Q%§(p8%“80§°§érg%¥r%F|ésr%%é%v §°Pt§kg§P§é§L§£gaé%an in two
passes, krewn polyppkyfihemeaysrehbEht AeeektiddddwhatkoagheFhendli thenpass

25 5 el ihenl” shorapsaRenh. v s ddtktsCaydar o5 THE 0 P he.
ext r uded bgslignmeeightr efpsetbr abspubeberdnsebontdaty hadkabguranObesSy (about
onerr] /partry. PiReeE otk betheth|ds 200 FBTLRRSYR" SR ol He cecond
| ayekd> 11Priefezbbiy Peswarn €0 apduBOlosmesSyMpabopreg§srably, abbat b3sss7
ol Sheby PHASHD) sTTrenl S8 AKbY e MOeRuROVohf, 580 ERYghgheth 520
Cn{err]/ﬁﬁgppF)baSls weight for the spun-bond fabric is that the
higher basis weight fabric is less likely to be melted when
brought into contact with the molten extruded backing.
20 It has been found that a spun-bond non-woven fabric
is advantageous to use as a secondary backing in the present
invention because the porous nature of the fabric increases
the surface area of the carpet for gluing the carpet to the
floor. '
25 In still another alternatively preferred
embodiment, the secondary backing is a woven polypropylene
fabric such as Action Bac® from Amoco which has been enhanced
by having 2 OSY (70.7 cm®/m?) of polypropylene fibers needle
punched onto one side of it. This needle punched fabric is
30 laminated so as to have the polypropylene fibers embedded
within the adhesive backing layer. As a result, the strands
of the woven polypropylene fabric exposed. This embodiment
has been shown to have improved glue down properties as
compared to an embodiment without the needle punched fibers

35 Dbecause, without the needle punched fibers, the strands of
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Appl ying the extruded backing in two passes allows the opportunity to apply
a first andwi | ayer whi ch have 15 different physical and m cal
properties ng%éd above, is sonetines preferable to appé@hgg%zqaﬁfer
with a higher nelt index adj acent the primary backing, and a polynmer with a

| ower melt index below that. In addition, it can also be preferably to use
an extrudahe mbvanapbmyproiayléxeé falti bntardd at ldust agartmqtyto t he

primary b n extr date with a higher fil nte in the Iayer
bel ow tha?ﬁg%ﬁggﬁe Pr 3r?8 %?’%%\c% ’,‘gtﬁ%y?ﬁyerz’{%e%c 0 ttr]"r‘?e
backi ng i acéadéeraglui.hgrlb omldtmgeobf K144 pﬁsﬁllscbmd&cgfﬁhaﬂd:tieh%alc&yer
~ bel ow t ha | a filler dJng ercent by 2 wei ght. = The
| ower fil E@%ng RPEF ™ %%?l% f?)ﬁﬁ%5§gﬂg Hetast 1%ty FPEEELivRe
pri mary bahdm nghandfban& with cthﬂsditmdrhﬂ coatpet Buckdite endgdtdat epeien

mater el BBt haeh RGO StIERP T R i dL B Hase Rackgtbacki ng.

An ‘i npor t aatpet ope@blysec[;uem:pp,t thise ezﬂ:cd:lmrsu qnalprd S ddd )forl e., the

ability o Lo _nmaintain its Size and flatness over tine. The
I ncl usi onélo% t%ék%ayefu%? ?’Iéﬁll ntt ct aterial has been found to enhance

t he di nensi onal sta®tili yotﬁer:anarﬂrjtallﬁ &in badsear Gudithe: tsecohdary

f f | ud
O el o frEeah e hor YA 2iie SN N
fi bergl asﬁokmxmham fedh @is aicheen camhnm-rmtaaﬁaﬂh&faﬂb[ﬁeasnam&n&ahai Ccs
(e.g. pol ypropy!shge Qi/é@nof%eﬂ% ) s st ROSTI AR Y 1R ytsg emay as

rei nforcenent layer iS a pol ypropyl'€ne non-wove
"Typar" wheh Rrordleonetagpenias. weldSw s 14 cHngre /ta{lﬁer r]). Alterantively,

T e R R e T
The dar petethods W¢¢@%@%F@étcﬁﬁammmﬁmml¢eﬂlﬁohemamnbe second
:cayer of exdgdrded; nackipgs 116l silld aplg JRLafd Alisf Yr Bhea$ ?%%”%@X backi ng
abric i ncééjdn?acggoasgcgfdsfr{gl bteod t%beog?ceslg%vt\:e\iirvenlttlon. Aesyir::n 103,
preferably made of polypropylene, is tufted into a primary
backing 101, which is also preferably made of polypropylene,
20 so as to leave a carpet pile face 104 on top of the primary
backing 101 and back stitches 105 below the primary backing.
Applied to the back of the primary backing 101 and the back
stitches 105 is an adhesive layer 107. Preferably, this
adhesive layer is made from a polyolefin. More preferably,
25 the adhesive layer is made from the ethylene polymers
described in detail above. Most preferably, this adhesive
layer 107 is made from a substantially linear ethylene
polymer with the additives described in Example 194 below.
In a preferred embodiment of carpet tiie, the
30 carpet included from about 5 to about 200 OSY (about 176. 8 to
about 7,074 cm’/m?) of extruded adhesive backing. More
preferably, the carpet for tile includes from about 30 to
about 80 OSY (about 1061 to about 2,830 cm’/m?®) of extruded
backing, most preferably, 50 0SY (1,768 cm®/m?).
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preferred to include a secondary backing fabric on carpet 15 tile. FIG 7
schemati ca a preferred line 120 for naking carpet ti |.Ng
to the pregg%?ﬁgﬁ@intion. A length of greige good 121,i.(1ﬁ§x§g§@%ﬂ#ed
into a primary backing, is unrolled fromthe roll 123. The greige good 121

20 passes over the rollers 125 and 127 wth the primary backing toward

the roller 123. BetpyasfedaBlysr ThlTaipbtl Fbr Tadpite tiNeatrcei?Rs29 s
131 is nmounted so as to_extrude a sheet 135 of

descri bed above. . An extruder

t he pol yr?é‘ra?iré“%&laaré“tr}ﬁ Ry @aRsESr33 -Girtro B95 2P BRI« 16Yemse ofr ei ge
good at ahmoiextheiseeackiigy.foliy £idétapdsishappiliesolthel4byekhg ggxact
Iocatlpn.atﬁwghc%pr1 sheet ﬁgﬁ gntacts t he gne|2F %pod can be varied
dependi ndd e 1in rs%é&?b d c(ti’d'é tiaverddd’r § PEEVERE RBIOMEN 2p8l yner to
rest bn tami gieige 1PWOdSeEf @RURASS .AY thehveer BHS3T prPohkt) ¥r tkl and the

chill rol] 143 At present it is preferred that the sheet 135 contact the
grei ge gSadrEsiess RO YSF 1o RATFe p@e&eg@% o eF:B’FeBela%Qé‘ﬁ il?o&tndo?!?%ﬁd about

2 secondsi0 syt (mibefurr #H0) Sakkeulabbuteaqgrds kel prd pagsd nebdret ween the nip
roll 141 and the chill rQll 143. -52; In this preferred depicted
embodi meft:® a?r?%']iymzéf Oﬁgfn-(\}%\?eﬁ“ﬁZWil)pjr opyt&erite RS2 fIIDENDI | 137 so
as to conltayer 4 .chibdefedlabli4¥nal secRaidnlalyest 100 @6 wBoufe205PaRal | 141.
i ni thod SEEMser 00 5 Y SPRRinaed 18 ARG 8 93 Tg6BY EHromiFR he. pol yrer
The pr esprederabigebethieenniaponel 1514hdard be ghbbutr 6Bb.$48ccaBolie varied
thore 1 & 60 15T GR AL 100 0 GTe SR ST Lt ST FHATEbl | s oget her
Al so, as descri bed Applydmgetheorxtirilel! BacRingt inmywbepdssesabll tols
S my a0 BEoraat ey SHeRPPRY Bufhiasd2BRearPRRo e APSER ARk ng. 15
The k% ze ddffementhiphlysickhll 848/amdchemikedgplhopbrties. As noted _
above, it is sometimes preferable to apply a polymer with a
higher melt index adjacent the primary backing, and a polymer
with a lower melt index below that. In addition, it can also
be preferably to use an extrudate with a lower filler content
20 in the layer next to the primary backing and an extrudate
with a higher filler content in the layer below that. 1In one
preferred embodiment, the layer next to the primary backing
includes a filler loading of 30 percent by weight and the
layer below that includes a filler loading of 60 percent by
25 weight. The lower filler content is believed to provide
better penetration of the primary backing and back stitches
in the carpet by the extrudate.
When making carpet tile, it is preferable to embed
a layer of reinforcing material 109 between the first and
30 second layers of extruding backing. An important property of
carpet tile_is dimensional stability, i.e., the ability of
the tile to maintain its size and flatness over time. The
inclusion of this layer of reinforcing material has been
found to enhance the dimensional stability of carpet tile
35 made according to this preferred embodiment. Suitable
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time the carpet rolls against it can be varied depending on the |evel of
cooling desired in the process. Preferably the chill roll 143 is cool ed by
simply pasSYRP3E¥t ent water through it. 20 v Af t erPCTAISHB/03886y or
the chill roll 143, the carpet is brought over rollers 145 and 147 with the
carpet pile toward the rollers. A second extruder 149 extrudes a sheet of

pol yrer 183ncbroualy iatedi®1doinehyle &BﬁenéggngtlyhsnaCtﬁ@}&%gbyAgafﬁ'the

poi nt at which the extruded shee contacts the scrim can be
vari ed aStabder £pbgigsosuachapst AP-povear, oF f watsbebddbiheratasag fabric is

desired fseritnBe @ar pey1t bkewofa@ﬁt ahabhbs- GéGeHetthB Uged; &7 PR A

simlar to that shown at 137 so as to contact the Q?antnated to %%e
car pet tHFoﬁghPPH¥PEQPY&BEE'sﬁéé?n1§8daB°3Ee$te§hsse%O%%tBE%§ﬁ¥¢hiﬁjp r ol

155 amd the %Ehhko&@éheﬁ§3la§gfh1§ 860D ?pﬁskénﬂoﬁawaténlfaﬂtt

currently Rreferred for carget tile cons lon. The carﬁet passes between
the nip FB A PysRegg@aynaschfypPag(l vitg7a tp@am wehghbreSshire Q9P| (b4

between ehé/hi0, 35&ﬂé¥4n&1¥5§yanq §§Ef@§QeQeréaﬁfeéceméhtptsgset 69 psi
of air Eressure I's preferab l'i ed agai nst the nip

(0
rol | 155%1RFF8|1aﬁés§FﬁgmaFB ﬁdbrhEL%herrow rwéa’éa’f pettihagses around:

rol | 159basdsi fepgBtepablyspeSECdsOVEr ¥y nd) . enbossmg roll (not shown) to
prlah)a desired pattern on the back of the carpet. Wile the appar at us

show’in FIG 7 is pRefafPel Fb%enrawnrgn%l%?p@tswqﬂtdwx Hagkinayers of

extrudedfbhekcnglanﬁeaoketméOéééaﬂdfﬁ§§é£ bf LetME&SH KAk SPgTe LoNStruction
nglLe extrusion die, nip roll _and chill roll. In

can
part i cul gf‘lgaﬁgefi“?g?rfigﬁrf?ﬁ ER® r SRERNPREY | PRCISIRE tFAP TS nknsilddry fabric

can be appbseddescallﬁeaS&b@ﬁés td{ub@él@étr,thﬁtligep@éw{tywmthe carpet is

rolled u nd, | ayer of extru ed backing can be applied on top of
the 15 P&F n F%ﬁ g fABFHRAE 2 4 %‘b‘gﬂtiﬁ)a}%‘%‘:lﬂﬁ%u@\bﬁ% fRIRSe after

whi ctb t heitearpet is ready to be cut into carpet tiles.
FIG. 7 schematically shows a preferred line 120 for
making carpet tile according to the present invention. A
length of greige good 121, i.e. yarn tufted into a primary
backing, is unrolled from the roll 123. The greige good 121
20 passes over the rollefs 125 and 127 with the primary backing
toward the roller 123. Between rollers 125 and 127 is a pre-
heater 129 as described above.
An extruder 131 is mounted so as to extrude a
sheet 135 of the polymeric backing through the die 133 onto
25 the back of the greige good at a point between the roller
127 and the nip roll 141. The exact location at which the
sheet 135 contacts . the greige good can be varied depending on
the line speed and the time desired for the molten polymer to
rest on the greige good before passing between the nip roll
30 141 and the chill roll 143. At present it is preferred that
' the sheet 135 contact the greige good so as to lie on the
greige good for between about 0.5 and about 2 seconds, most
preferably about 1 second, before passing between the nip
;011-141 and the chill roll 143.
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Carpet tile is typically nmade by producing a | ength of backed carpet and

then cutti rpet into the appropriate sized squares. 'Pd‘/ﬂ@id’i%a&@d
St at es, thgﬂﬁ%s comon size is 18 inches (45.7 cn) square. 1In the
rest of the world, the nost common size is 50 cmsquare. In still another

alternative enbodi nent, a pressure sensitive adhesive is applied to the
bottom surface of tie thaickekoffaid asbicted catsodimett ) sa i setimlesit | n

this way, 25 a "peel and stijck" pet is,produced This is particularly
bonet | o) ACTHITThERLARPTIERS 5 BR 150 9 ceoLidihi &8 A% 49 abi e
pressur e sRAMtHdt whadheisi v esliind4daetdpeine: Vuyt pebdat o cepolyigrs and
substantially |jnear_ethylen ol yners for ted. wth tackifiers and

pol yner i c‘:‘?/ak’;l])(e\]s‘!.1'TheAsSO'71 T¥itdve %&C%%&mﬂf r‘&#ﬁo?ﬁ‘érﬁ? dhal

pol yner s meith fr paperf4midticis . tHY ef efidhed dawpee! enbe Shebdmimat@de of
pol yest er/o\g%or nmul ation., It has be%{\ deqt)er m ned that the pressure

+ iTeeiae A9 HHiual e RPVYR t he adhesi ve backi ng 35

sensitive
materi al whil e the mithgatasshrecidigvasmt efthalnip 56111141 ad -tde chill

el evated t rajure fromthe exftrusion coati process. A preferred

Cechni qUETH b ATLH DA AN AP THERS dob fEe CEPESE | oo MRSV PWFRh ¢ he
agﬂesi ve thm:l@imumécfrsiméet i Pa{osti,pﬁef@m&yy,t h&i:(@fesssjr@o sensi (0 M-ﬁl
adhesjve ni 5 Alternately, the adhesive backing ,materi can_be
reheated l\@;e%)ordgf tHE FREHE ?é’rﬁal}lt’}%g"r}b%h%%%% FRIGHTT ed. A0 HRF

pr ef er r edle=dmidbenkeniin aforire-tpraasednith VERL | DN, itextdyshey eded i mablpttonal

secondary. Qﬁﬁﬁin mat erial . 1.nval ves the coqﬁgnat on &$ the various DEocess

10 steps desctiiDey Wereth s[loogtetlﬁ’ert 'R hePtse ot al ie%ls?n'onae Jet

subst ant irtdssuriveat atthyanea lpo ynerused hcarpesh echié vexarmded stfeemn
:igﬁlagﬂ/gr}bng:gfirg]hgg %atr%eﬁ}al%jdéll{}g{ij Br lapef' Pgdf l:(r)rsﬂt:)i ln:%l?(r)nogf ap£ \glgelsgyg'[ eps at
| easiSi ncl udes pre-THeS sioet iafy thie hehainl lageeblisl 931 3nd efhien dgymgnof enoval
fubons RS Y e B e SOUL B 6oL ol
the level of cooling desired in the process. Preferably the
chill roll 143 is cooled by simply passing ambient water
through it.
20 After passing over the chill roll 143, the carpet
is brought over rollers 145 and 147 with the carpet pile
toward the rollers. A second extruder 149 extrudes a sheet
of polymer 153 through its die 151 on to the back of the
scrim 139. Again the point at which the extruded sheet 153
25 contacts the scrim 139 can be varied as described above.

At this point, if a secondary backing fabric is
desired for the carpet tile, that fabric can be introduced
from a roll similar to that shown at 137 so as to contact the
be laminated to the carpet through the extruded sheet 153 as

30 it passes between the nip roll 155 and the chill roll 153.
Such a secondary backing fabric is not currently preferred
for carpet tile construction.

The carpet passes between the nip roll 155 and the
chill roll 157. Again, the pressure applied between the two

35 rolls 155 and 157 can be varied. At present, 60 psi (0.41
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drying and pre-heating the greige good by subjecting it to infra-red

radi ati on out 1000[err]C for about 1 to about 6 20 s X
extrusi on x%?i?’%"g’g he adhesi ve backing material onto the back g’é@%‘f
the pre-heated, washed primary backing material by utilizing extrusion nelt
tenperatures of greater than or equal to 615[err]F (324[err]C); subjecting

the sem -MB&l enobr addl pLes AESi ¥ Cp PEEKH AIPL PBASHL 8edVWBGaliis® YRE UN, Of
greater 2?0%2%'5 0 inches H20 (9.8 Pa) while at the extrusion coating nip;
subj ecti ng e"Sefm -nolten or nolten adhesive backing material to a

positive air pressuatteevpass ey ato@icatios ¢Hanl apeul ﬁ@?psthéocﬁ%éﬁ’a) at
t he

the extrugj coating.nip.;,activating an ippl osjon agent while at
extrusio %:%% g ‘ﬂ)‘g%irp‘?ua.{rj?d%%e%?d sb%k?ﬂ%g%)fa? RaFPe® BYeEuRecting it
to i nfr a-erbosainat toll spiotatsibonl dOOOLENE | £ dosisb@ubattéenabQUind

seconds. Q’S‘éf;%‘f e!&nbodi ments of the present invention were eval uated and,
I n specifTc InsSTa SSe R Hpared to prior art -55- enbodi nents. However,

the Exanples shO\}/]mEXmmué‘ ld:rien appazwtl ﬁ%féﬁoﬁmeirsCm.ﬁf w_epﬁéﬁé@f\écfl

t .
cri toria e KRG St iRke TR Yot b *EERIS, PAEKERT aci o
resi st ancand \el ceimfatding fdexidiin thetwskd Ant @t 4 se séoeegiictiof t bi nd
t est ihRg ed in accardance with ASTM D- 1335-67. duli for. the
et hyllgne po ;Qngggg%%evﬁlﬁr}h a\ﬁe"’lqa){]ﬁ)reé% ST ‘?'orf"v%r’é°+r£/g%‘?e‘i}“r3rﬂ-
30?:ordapcleol_/i-t h JZXS‘IiMrMG:I i0-u Ay a6 o ﬂ’iﬁézét_stlearyérh ( Wiﬁ énb)as:gﬂi@dl wa@luﬁcjtasﬁ%ve
el cro ln this .test inch (5.1 cm)_dianmeter, oun
(5,30 10) T S WAy o e T v e 1
i mes ov evhdfc e tcarpeto gSs. adndn t he
abraded cpypst d@%;@é]ﬁﬂie@@%%ﬁ&q}# o?gl 2%03[055&0%; ggq‘ 3‘:tz%pdtgfdé?and rated on

al - _10 scale wherein a rating n e‘exibility
rati hg wakeHIEQF Heange fakir it duala tsedons gresss Siterdugh arfieadams kitmeengt h was

lrjgtsieggon dfealwiln QR ic:ta%tpie\{:e iassg:%sawr{:to iﬂé Wthn%gog&;geeé atr.riilne%[.i on

Carpet tile is typically made by producing a length
of backed carpet and then cugting the carpet into the
appropriate sized squares. 1In the United States, fhe most

20 common size is 18 inches (45.7 cm) square. In the rest of
the world, the most common size is 50 cm square.

In still another alternative embodiment, a pressure
sensitive adhesive is applied to the bottom surface of the
backed carpet and a release sheet is included. 1In this way,

25 a “peel and stick” carpet is produced. This is particularly
beneficial when the carpet is to be cut into tiles. Examples
of suitable pressure sensitive adhesives include ethylene
vinyl acetate copolymers and substantially linear ethylene
polymers formulated with tackifiers and polymeric waxes. The

30 release sheet can be made from conventional polymers and/or
paper products. Preferably, the release sheet is made of
polyester/wax formulation.

It has been determined that the pressure sensitive
adhesive is best applied directly to the adhesive backing

35 material while the adhesive backing material is still at an
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was given if the various |layers of a carpet sanple could not be manually
pul | ed aparwolgssgsye separation of the adhesive backing materi gériiseiiisshe
primary backing naterial), while a poor rating was given if |ayers

del am nat ed. 25 The Aachen test is used to determ ne the

di rensional stability of carpet tile. The Aachen test used herein is I SO
Test Met he4epated ppmpérgtyescfidredihe aputusidresceating rtoqmmasured in the
machi ne a - ' | S{ 1 J t (l40[err]F
(B0l err] 3 7 Ee P5eq TRechASqE TEESLE R ANte L AELEIARRR o s Rolit o).
The car pefeRflesveradhestve fwith cthmadhesive draghignoveatefiled it idhet are

t hen put igﬁoté-Qﬁﬁﬂ'tﬁﬁﬁﬂégbééﬁgﬁfég §¥¥i(ﬁ”5h ALl igh each tile is
measured in’ the machi né and Cross: nachi he |reé%|ons. e results are given
in terns diterprkekvn: e adhesivd rhanking cdtgmizl diares oreheats

Table 1 Iy ' Y. e e the various
Exanpl es.béfgif%hﬁh%gé#%y&%%%fﬁetm Iﬁéﬁ%e%sl %ﬂyﬁ%:d;fsi ty Modul us
(gn 10 m n) (giekher prefgriedambodimentSicEP the present30

0.871 | v eod; k7 - : . 3 .0. 885 S, 400
(36.7) C e SLéErIi:Lf Sctlsive G optional, § Jco"ndaryléfafd‘o‘q‘(’gs. 2) D

SLEP materigl, involves the gggnbination afDthe vari®iuBP process 13

0.8710 steps dd&ribed HERA ¢ ' 1 ND G
SLEP P 75 e . lor? gooogethezyﬁutq\ﬁlﬁ use O%L%% least one175
0. 900 substangiglly linggrmethylene pgdymer with an @ffeztive ND J*

LLDPE amount ®# an implosidh t f 1MRK herdidPE i rstl?
0.916 23,500 (160) 1* e formuidlkher n thegfirst
43, 000 (2%§ge$ﬁof a Yygpgayer adhesijwpbacking matgrded. The a ND ND N*

lleéDsE (1%:2eferz.€ed combinatidh Y fPocesUsEs at least ihcludes pre- 0- 912
d QQ cogting with an aqueous polyolefin system; removal of

processing materials by washing or scouring the greige good
with an agueous detergent solution heated to at least 67°C;
drying and pre-heating the greige good by subjecting it to
infra-red radiation set at about 1000°C for about 1 to about 6
20 seconds; extrusion coating the adhesive backing material onto
the back surface of the pre-heated, washed primary backing '
material by utilizing extrusion melt temperatures of greater
than or equal to 615°F (324°C); subjecting the semi-molten or
molten adhesive backing material web to a vacuum of greater
25 than 40 inches H,0 (9.8 Pa) while at the extrusion coating
nip; subjecting the semi-molten or molten adhesive backing
material to a positive air'pressure device set at greater
than about 60 psi (0.41 MPa) at the extrusion coating nip;
activating an implosion agent while at the extrusioh coating
30 nip; and heat socaking of the carpet by subjecting it to
infra-red radiation set at about 1000°C for about 1 to about 6
seconds.
Various embodiments of the present invention were

evalgated and, in specific instances, compared to prior art
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LLDPE 0. 920 38, 000 - (259) HDPE

1 10
0. 960 1238) R* ULDPE 30
28, 400 (193 59393’(‘ LDPE 55 0.922 4’%"?5@%"‘("2% 5

SLEP denotes a substantially |inear ethylene/l-octene copol yner avail abl e
from The Dow Chem cal Conpany. HBLEP denotes a honbgeneously branched

linear etygbedempatyuer Howevers thaditigles eshowVatidilld ad mMaie Exxon
Cor porat i o0, .%LE)EE denotes_a |linear |ow density ethyl ene/l-octene copol yner

10 imi e SCORE P e ISRANG SHRYeREIh R AUHbIEXaPd®SFhe Dow

Chem cal Conpany. ULDPE denotes an ultra |low density |inear

et hyl ene/ L -oct ene copol yner such as an ATTANE[err] resin available from The
Dow Chem'gM%any. 15 LDPE denotes a high pressure ethyl ene

honopd yner such asThy abt BR8, THHBMARUS POl ddBla RS REHEL S EhRE
denotes a_hi ol yet hyl ene resin such as avail able from various

h d It
pol ymer nﬁﬁﬁfgﬁ‘é? 5$g$%glgbe’rﬂﬁlé%de(qfatt"tﬂ¥e Rind e RYFASHAEY GeSisganseit abl e for

use in 20Velcro rating, flexibGArittd) MrRSPMSnAidh e ueM. | Ayertion. ND
denotes the val ue was not determ ned. -57- Tabl e 2 summari zes the

pol yner s, PE3¢ r B&F bHRE OFRS (GRNCHRE ddy prcardanae pertho ASTNC &-1838H63 . f or

I nventive Exanpl es ModuBNCEdz0MR &idhA AN ST vher sThB RXtinUSHAN coating
equi prent consisted of a two-extruder Black 5 °Cl awson caoextrusion |ine

equi pped TFTRSAT 31T IR YeF 0 MRS UheshetTe A R TRanF e tiitid 88THavPRg a 30: 1
L/'D and a 2-1/2 i nckbxds ¥ort He sdistiaRicdy WL Buby oaxXlal dan ivhatkthva 24:1 L/ D.

For thes amplgs,_only the |l arge extruder was operated_at 90 rpns (250
| bs. / hr)?v%f%ngc SReE] cﬁeésq\mas(}&t e dast 1 fe A3 tPudeF™ind was deckl ed

to 69 cmdiare e 20-igoyr 5D .191) kdije r@Al AN Gchtled RMGRK( the2168)p aipLdraw
020 ane, S Pufde BLASLS 193 B8l 15 Mo Do i, B presor !
t enpéPat Wrested | err e ethmpie scoaThey fulzizc lope 3RS adiradedstadpéd whg Table 2.
then compared to a set of carpet standards and rated on a 1 -
10 scale wherein a rating of 10 denoted zero fuzzing.
Flexibility rating was alsé based on a qualitative
assessment. Lamination strength was based on manual
20 qualitative assessment in which a good delamination rating
was given if the various layers of a carpet sample could not
be manually pulled apart (i.e., separation of the adhesive
backing material from the primary backing material), while a
poor rating was given if layers delaminated.
25 The Aachen test is used to determine the
dimensional stability of carpet tile. The Aachen test used
herein is ISO Test Method 2551. Briefly described, carpet
tiles are first measured in the machine and cross-machine
dimensions and then exposed to heat (140°F (60°C) for 2 hours)
30 and moisture (submerged in water for 2 hours). The carpet
tiles are dried for 16.hours in a drying oven. The tiles are
then put into a conditioning room for 48 hours, after which
each tile is measured in the machine and cross-machine '
directions. The results are given in terms of a percent
35 change from the original dimensions.
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G ei ge good swat ches of pol ypropylene (26 OSY (919.6 cnferr]/nferr]),

tufted,
Industrles

oo WD BdsSrg,

onto Kraft paper for 20
coated onto the backside of the greige goods.

stralght stitch greige goods avail abl e froﬁbﬁ%@ﬁh&g
e designation of Volunteer) weré cut and slTp sheeted
each Exanpl e and candi date resins were extrusion,

Secondary backing material”

(2.8 O8Y (99 cnlerrtapieri]iyve¥encpel ¥QEQBﬁ|se@Qh§Q'éh@ kdaYheds ASEHORo
Bac[err] avail able from Anpoco

Di vi si on) PhBB2RBdERet Barheupakkampéest greige goods after the 25
di sposition of the extrudate at the die and before the nip pressure rollers
FIG 2 shows the extrusion coating nethod and

to forma | am nate structure.

the sequence of application of an ext

Chem cal

Conpany,

brics and Fi bers

1coat ed adhesive backing

material followe catTomo—arrpptTomat 5%90nddry Pracki ng
material. 30 |In}jSesmn iinstyaaces, ggleiPdexjoofl swasidyes |wereduipy st| preheat ed
in a convection @oVeENn af ZO0[erfJF (93[errjC) 1or 30 min. ATter cpated
sanpl es were age L 1ot ae##ﬂéﬁbe#%%dﬁéiﬁﬁé—¥£@6reIative
hum dity, tuft biinda abrasksn |resistance anfl ded.smi natli nesowara) det er m ned.
- 58- ~Table 2 Ex. ;Res$i . Prey Thick Coat- W, el t L1, 0€ 6.4 X
Lam nation Tuft [T TP f%np‘“ﬁweeu n
Bi nd St rengt h F & | SIERY ¥ ft/ i n 0.900 13,700 (93.2) | bs.
([err]Q (m) | (smierrgkaierr]) (derr]Q  (drbgsi n) §D (ko)
1 C Anmbi ent 21 s 14. b o000 2p GO%d Good .0
(0.53) (513) 268yt (63128 13 -3 ey— B——anbi ent 20
ND 500 22 £CGood ster Gojod 715 7.6 [0 Soyn m( 260)1 (6.7)
(3.4) 3 D Apbient| of ND,, 50D .65 (ood g Good
5.0 (0.18) - 8) Z13) & A 140
ND. 15.5 500—A P2 SLEP G #%0d %Y (50 N0 (548)
(260) (6.7) I HBLEP (2.1)35 G 0.8s20 Nish 13.1 500
22 Good  Gopd _, 7""8 (60 .,  [463),, (260) (6.7)
(3.2) 6 F 50— +=—50p" SO Good d 7.0
K* LDPE 12 0.916 23,500 (160}
L* LDPE 120 0.922 43,000 (293)
M* LDPE 150 0.913 ND
ND
N* ULDPE 6 0.911
o* ULDPE 1 0.912 26,700 (182)
p* LLDPE 1 0.920 38,000 {259)
Q* HDPE 10 0.960 182,000 (1238)
R* ULDPE 30 0.913 28,400 (193)
|__s* LDPE 55 0.922 41,000 (279)
S SLEP denotes a substantially linear ethylene/l-octene copolymer
available from The Dow Chemical Company.
HBLEP denotes a homogeneously branched linear ethylene polymer
such as Exact™ resin available from the Exxon Corporation.
LLDPE denotes a linear low density ethylene/l-octene copolymer
10 such as a Dowlex™ resin available from The Dow Chemical
Company.
ULDPE denotes an ultra low density linear ethylene/l-octene
copolymer such as an ATTANE™ resin available from The Dow
Chemical Company.
15 LDPE denotes a high pressure ethylene homopolymer such as
available from various polymer manufacturers.
HDPE denctes a high density polyethylene resin such as available
from various polymer manufacturers.
*Denotes that the listed polymer is not suitable for use in
20 certain aspects of the present invention.

ND denotes the value was not determined.
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(66) (421)  (260) (9.1) (3.2) 7 E 160

22 Good Good 10. 4 (71) PCT/EHR)03
(260) 33'0”’5&9‘ (4.7) 8 A 160 ND T1g0e
550 Good Good 7.6 (71) (417) (288) (9.1)
(3.4 9* R 140 ND 17.6 500 22 Stif Poor 7.1
(60) (623Tablé2803umbdrV3es tHe polymers, ext@®sAon]Q* J
Anmbi ent r (0 51)
(260) (6" %gdltl?ni th Ea?S%ﬁbsaéﬁﬁe é%#gormaﬁﬁﬁ)resulB Stif
Poor ~ Invél{Oe5Ekxample$ 266§ afd. ompargdtid Rurg 9—Arﬂb| ethhe 20 ND

500 extguég.%'(xacgggingh Iél).(%rkpl?é C?X‘Egl ted Oé %6ql)W0‘(e Qv].lder fBla%?cnOt es

Conpar at i Ve e T Ah Bxa r ésén
i nvents onClNDSdanooextrheloal lmnevae;quntpe:tétverth reecB- JE/ZI At |‘\Be %Excaipl es

1-8 show Lhaf,. OIDGENGONS! ¥ DLAGEDORL LAY | £ POIY/EPId Gty /g s6aipet

sanples w goo y and- goo hesi on the car pet conponents
and that (6f¢ bmhddaadebbrasecondasy s¢xtrmeder eudrkpawd!éml dleO Fogr ocessi ng

condi ti ongy e ¥Q %#ggsprgﬁiﬁEggé %% éiég%fﬂ gygya:g d bLDPE and

a heterogeneous anche si%n co ng ( nmparati ve Rins o 12)
resul t ed rmsel(&ﬁﬂvéby ghiff c&rb@tcmmiesimdva%laatﬁaﬂéieﬁ goorthear pet

Conp%entegepﬁaéyegﬁaswa;%e kled to 69 Lgf' Caé d-afi 10%¢ of ¢ goagr SRS Rent

cohesiveness was re atlvely ow adhesi veness |ng mat e to the
primary b@eRiagdnat ériach AhdtAeem) nali védiam Jars réqh@t inig@ yrdldw penetration

of the yaﬁPeQ&uf:ébﬁés byadl ﬁ%ewps{ heg @%Paﬁ'—@?ﬁ and WnBRE einusgiagn

coating resins. - 3 sunmari zes t yners, extrusion
condi ti on@onhmllbaﬁpec 9@?& orkFarffE) r esﬂhestamﬂmmtwmrarrpl es 13-22.

oo TR L AT A S s I a1l o
in Table 2.
Greige good swatches of polypropylene (26 OSY
(919.6 cm’/m?), tufted, loop pile, straight stitch greige
goods available from Shaw Industries under the designation of
Volunteer) were cut and slip sheeted onto Kraft paper for

20 each Example and candidate resins were extrusion coated onto
the backside of the greige goods; Secondary backing material
(2.8 OSY (99 cm’/m?’)woven polypropylene scrim known as Action
Bac® available from Amoco Chemical Company, Fabrics and Fibers
Division) was added to the backside of greige goods after the

25 disposition of the extrudate at the die and before the nip
pressure rollers to form a laminate structure. FIG. 2 shows
the extrusion coating method and the sequence of application
of an extrusion coated adhesive backing material followed by
the application of an optional secondary backing material.

30 In some instances, greige good swatches were first preheated
in a convection oven at 200°F (93°C) for 30 min. After coated
samples were aged for 24 hours at ambient room temperature
and 70% relative humidity, tuft bind, abrasion resistance and

delamination were determined.
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Ex. Resin Pre- Thick Melt Line Flex Lamnation Tuft Tenp

Speed St th Bind F ml Foft/m C
Cm (et T " (g ¢ s {’Efﬁlféﬁ’%éé)
Good ~ Good 3.6 (79) (0.18) (218) (19.8) (1.6) 14 C

175 7 500 65 Good Good 5.4 (79) (0.18) (260) (19.8)
(2.4) 15 C 175 7 550 65 makped2 CGood 6.3 (79) (0.18)
(288) (19.8) (2.9) 16 C- I75 7 575 65 Good  Good

6_ 6 _79 4.0 ISr\r\\ - L.A.0 .n\ =Y - Gzl e / 600
(.79) gy %}aa\ ( Z-%,)%k (c(?.aiégt (%m 2 i T ex (Tamindelo gﬁt
79)

65  Good _ n 34 18
c 175 |15} 4250 30 | Good| Good (0. B8Yrengds) (9./1)

(3.1) 19 T TI75 B | ok | 30sY LP m 6.8 (/9) 1b38)| (260)

(9.1) (21)| 28m) |[Qen’/aH5 s | mimso | 30| Good (BaDO

8.3 (79) [(D.BSE (P@Blent[0. 2} | 14.5 | 500 |(328) [Pdood C Gobdb | & | 575

30 Good|___Gbod 6. 2 (17A9)y53)(j0,(38Y) (|3(EAP) |(B-7) (3-9)) 22

C 175 |15 | ©00|A=b3ent| CaBd | Bod | 599 2 {?@% E3l) qozds) %96. 1)

(2.8) Inv n:fél IPPFYL{-}:E)J'_QI;F 1‘@:_?1?’ ch%(f (3809 418 c.g%ta': Feod it ss and
: T , . ; ;

o e e c@.ag|, ki i%% QERCFS T ceFTdi njg5idats o

pref erabl ‘br %Fer 'EJ éfﬁvoir L ngst '_‘1;5985;1 (5(5]'2;(96%53 Ia,aﬂrn;re"l"s;’e} (?g?gql y
greater tragy ' b gtrd preferpt o egueates—¢Han or
equal to P2 m pr(qagglrrego%@r gxyyusi on el t tenpesad,yr es

greater t 1. oPT BTt V38T a L Ncdho to
575[err] F (30 f emabl y| gre@atero.thap or qual to GQM)err] F

(316[ err] )7 ahdenopt 1poefier abl y] great ef doban o2 equadod 0 Gidofer f [e.4
(324[err]E). RO Pra€tiMtijoners M $439)appf2sed at €5.17h extyusion neltg.7)
t enper at uf €8 apd2ex} r dgPonf | NRe [spEled ar é50nyer 3@| y| Eesddaf edzooFha 76 |- 60-
(71) (417) | (288) | (9.1) (3.4)
9% R 140 ND 17.6 500 22 |Stif Poor 7.1
(60) (623) | (260) | (6.7) £ (3.2)
10*| J |[Ambient| 20 ND 500 22 |Stif Poor ND
(0.51) (260) | (6.7) £
11* | L |Ambient| 20 ND 500 22 |Stif Poor ND
(0.51) {260) | (6.7) £
12* ] Ambient 20 ND 500 22 Stif Poor ND
(0.51) (260) | (6.7) £

*Denotes Comparative Run Example; the example is not an example of the present
invention. ND denotes the value was not determined.

Inventive Examples 1-8 show that homogeneously
branched ethylene polymers result in carpet samples with good
flexibility and good cohesion of the carpet components and
that tuft bind and abrasion resistance are dependent on

10 processing conditions. Two high pressure LDPE, a
heterogeneously branched LLDPE, and a heterogeneously
branched ULDPE extrusion coating (Comparative Runs 9-12)
resulted in relatively stiff carpet samples and relatively
poor carpet component cohesiveness.

15 One indication of poor component cohesiveness was
relatively low adhesiveness of the backing material to the
primary backing material. Another indication was relatively
low penetration of the yarn or fiber bundles with the LDPE,

LLDPE and ULDPE extrusion coating resins.
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| ower extrusion tenperatures will generally require slower extrusion line
speeds to achi eve good penetration of the yarn. Practitioner ]

appr eci at eMh%383H el evat ed tenperatures, thermal stabilizat ?ﬁ%ﬁ@%@ges
such as 5 Irganox[err] 1010 and Irgafos[err] 168 (both supplied by

Ci ba-CGeigy) may be required to achieve the full benefit of the present

i nvention such as, f ¥ £%2MWMhkarddBeskue batkiesyakatirakipgnetration of
the yarn or fiber bundles greater than 40 pefcent. Practitioners will also

appr eci at®RHdtl e 1A, CEPeEn BRTERFTINESi FesRtitsn TRgy IRTBELTRY of f ect

draw dowgpaididdrance.s t hugeaddickiamp 188! agkldorhandatenerttidtiban must be
bal anced agai nst draw down requirenents and penetrati ogﬁr Equi-rement S.

However, SRR eXHTyFdON, GORALFd OBRENEBRY FXCLGRs IRPAF BESteduirEd at

hi ghes exdydisdis nelity 15 tenperatures. Table 4 summarizes the pol ymers,
extrusion conditions and carpet performance results for Exanples 23 - 54.
In this evaluation, the extrusion coating equi pnment consisted of a 3-1/2
inch (8.9 cn) dianmeter Black d awsorEaRiediel 435 extruder equi pped with a
30: 1 L/ D Scr efg, O §a30n [THed-Sf #natWUf Hae! )LiEEELLi‘ﬂx.I\F) IRl VaEsySt em  a
Cloreren 3- | ayer|feedbhagk] and préipallspbdsawson Mpodekengtl [Xladha 3D" coat
hanger die externdlTy {etkl pdaiio P4°m nckeeia gl cnm| using a {2Qb&m [} (0. 51 nm
die gap and al6_inch (13° pniEshif AW awedads) |25 The target dd sk rsi on

t enper at ures, | S8rewCspkeds | i nt spdesl andScodt ¢avd | hi Bdedesges3d@re|listed in
Tabl e 4. Sanples bf pol yAPohiA-28el 28 hat%Bhds (26! sy (a2d (2-©)

crierr]/nmferr])}* {uftet,’Pobp. bil 5%t} aj sfeech gfFge g - Buppl i ed
by Shaw | ndust+ies$ 'mder”.)he_.d-es-l_Po -@é)' gﬁai ) 21%\9}4” Aol nt (&% ed.
Candi date et hyl'8ng fol yi¥ss| nehe Fpbbukiispdaf®d pnt 3Fhe ba§j§§i e of

grei ge goods thgtrwerertHa—fEontnapaysty—throdol e —egiiststonggoal er rat her
than slip sheeted|as i hdvai Huahs)gy eoge] gondy gwat ches. El ectjr ikg.oand

gas-fired i nf apeytTealans TeTE T TS0a F €EsPT 1{08&080] T MEocad [COSGI Y Sstati on
to preheat the grei ge gasds| (0.28)ppi3netj ored J61- (2.4)
18 c 175 15 425 30 Goed Good 6.9
(79) | (0.38) | (218) | (9.1) (3.1)
19 c 175 15 500 30 Gooa Good 6.8
(79) | (0.38) | (260) | (9.1) (3.1)
20 C 175 15 S50 30 Good Good 8.3
(79) | (0.38) | (288) | (9.1) (3.8)
21 c 175 15 575 30 Good . Good 6.2
(79) | (0.38) { (302) | (9.1) (2.8)
22 C 175 15 600 30 Good Good 6.2
{79) | 10.38) | (316) | (9.1) (2.8)

Inventive Examples 13-22 show the effect of coating

10 thickness and extrusion temperature on carpet backing
performance. In certain aspects of the present invention,
coating thicknesses greater than 7 mils (0.18 mm), preferably
greater than or equal to 11 mils (0.38 mm), more preferably
greater than or equal to about 15, and most preferably

15 greater.than or equal to 22 mils (0.56 mm) are preferred for
extrusion melt temperatures greater than 550°F (288°C),
preferably greater than or equal to 575°F (302°C), more
preferably greater than or equal to 600°F (316°C) and most

preferably greater than or equal to 615°F (324°C).
20 Practitipners will appreciate that extrusicen melt temperature

and extrusion line speed are inversely related. That is,
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vacuum pressure roll with a 45[err] vacuum section was installed and
attached to_a variabl e vacuum punp. The vacuum secti on was positioned at
the contact WROPIBSH extrudate and grei ge goods. The nip rol | BGTALSIROIB8G s
set at 80 psi and the chill 5 roll was controlled at 120[err]F (49[err] O ..
Secondary backing material (2.8 OSY 99 cnferr]/nferr]) woven pol ypropyl ene

scrimor ' Sacl ' : 1.Gal ny,, Fabrics and
Fi bers Di ﬁ?ﬁﬂ) V\/asl?.éa%%neS”k'/‘ét%gJ %e&brfaécﬁ?gl?e@ %%%ﬂclﬁﬁeet%%%plselgw er
di sposj ti cP¥eFushen ekinedineeds thaaliievengord pehetratieomigf whessur e

rollers to,fo4m ap ' thur e, t t qgm! re d for 24
hour s at gynbi ent aénd ocrﬁ’le%as{ ﬁ@'elqhﬁanjisg tayp‘feﬁ%ae% nd, a%r%a\sgﬁgr‘{a?’ggii st ance
and del am FRIEPFR FeRe St dritarmedr o tddtidmratden a6RiL t3WRSTISTIRE aSHEET ( RULE
26) Ta in Pr ez Thi.gk at Mel,t, Screw _ Line

Vac Pl egi {%#‘ﬁg?i ]C')ﬁf TRR¢ Il'lé%fos® 6§ (b%c?gﬁFpplﬁ%by Ry CReY

Bind i n Hreay |2 [meqiired taridchieve @R full ndfit of kP prilemitn in

'{l% E:H 8) invention (sﬁc:ﬁe%,h forI besx'am l%r,r]a%%esive backié-l%g;nggegi]a

Ambi ent  pdhietratiorllf6 the 3@Gn or2&iber buntles grealer t&a@d40 CGood
¢ " anbl BFECyy  PractipiphePspi1l ajgo apprecipge that groebgiyh
CGood 10 chegni(2)stal(i2G@ation may advexrsely effect draw down

égbg) 25‘§§§f5rma Ib%?ﬁf%gg?itiefBéfiéb%ion g%%5pgp%%ntrationlgust 0

(4.6) 26 be ImlangatbiagatinstNBraw down9riquiref@fits a’d penetri8ion 0

Good ; 0 (34 (260 (5.5 -

(4.1) 27 %Qﬂ’é‘reme&%'engﬂ%wg)ﬁ o %9 Ypgegal, Bighe? sgditive 18 0

Good  GS®Wcentratipng (440) be ¢2@0)ired at higheh. Bxtrusion melt |

(3.2)188 tempratAdy ent ND 14. 2 500 30 18 0

CGood CGoo 9.1 (502) (260) (5.5)

(4.1) 29 G Tapd@ 4 summprizes ghe polyme@s, eMPrusion 18 0
0

?2?8) Socﬁgﬁﬁétions.@E%bE%%%etNBerforT??§%4%L286£goéhB Examplei8§§'§)
Good Ggéd In thlg_gveggytion, the exggg$}on ¢ceetjing equipment5. 5)
(3.6) consisted of a 3-1/2 inch (8.9 cm) diameter Black Clawson
20 Model 435 extruder equipped with a 30:1 L/D screw, a iSO hp
(311 Joules/hr) Electro Flight drive system, a Cloreren 3-
layer feedblock, and a Black Clawson Model 300 XLHL 30" coat
hanger die externally deckled to 24 inches (61l cm) using a 20
mil (0.51 mm) die gap and a 6 inch (15.2 cm) air/draw gap.
25 The targeted extrusion temperatures, screw speed, line speed
and coating thicknesses are listed in Table 4.

Samples of polypropylene greige goods (26 OSY (920
cm’/m?), tufted, loop pile, straight stitch greige goods
supplied by Shaw Industries under the designation of

30 Volunteer) were used. Candidate ethylene polymers were
extrusion coated onto the backside of greige goods that were
run continuously through the extrusion coater rather than
slip sheeted as individual greige good swatches. Electric
and gas-fired infrared heaters were installed prior to the

35  coating station to preheat the greige goods. A partitioned
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31 H 200 ND 10. 2 400 ND 18 0 Good

Good 93) (361)  (204) (5.5

(3.3) 32 W°’é’33§74 150 ND 8.0 500 24 )"C§€JS98’°33“20
Good Good ND ( 66) (283)  (260) (7.9)
(4.9) 33 B 150 ND 7.7 500 24 26 10

Ggog 34@@\@“% pressuf@ £66) w:lL\lt'bh a 45 \(rgzahn sé@@@&m was lnstaifecQ)
ébod) Qggdattachedhtp(%63ar1able vacu?§7gymp (265? vacuum sectyO@) 35
B wah RfSltﬁEhed at 3tfe confBt poﬂﬁt of ex#Budate an@ %re£§ém
Good D,£ (138) 260{ éB

150 gepsis qg ®ip rehk preggure was sgt at 80.psi dq4th
(83795562)1:011 véas conﬁgéﬂed 4126920 F 149°C) (7Se°c)onda(l.? 53ack1ng26

Good magpnial (2. 890$Y($$)cm /m) woven( Bpdypropyd@ne scrim or (7.9)
22 1) Ac'%:Gon Bac® qsvall&?lg' ﬂoﬁ&gnoco E&hem:.]c%ﬂ-!s@orgpany,N[%‘abrlcjsﬁ'g% 550
(288) Fibers D;vlggon)(waq)added to the backside gg uye3garpet5 150
?g%) 1§aﬂples5§g%er é%%%??ltlogGOf t?e ggtruggeg at th&08%e ana 8.2 B
(3. 71)0 qobeforeg the nip 7pressurgxolleny. o fonymoa larg.@nate strpgture. 25

Good C\ﬂf’w‘.*'jez: coated '\E%rﬁiﬁés were aged(gzg) 24 {nggﬁa at ame.ent (Jm?)

25

6.1 10
ébod) t%%drelatlve m“p{q@g . tuft blnd(32§¥a5192047515tance anq7 9)

(2.5) 42delamfnation Qégﬁstancéﬁkere d@térmlneéoo 26 26 2.5
Good Good D (79) (336) (204) (7.9)

(0.6) 43 G 175 ND 27. 2 400 55 - 26 2.5
Good Good 10.9 (79) (962) (204) (7.9)

(0.6) (4.9) 44 G 175 ND 26.0 400
55 26 10 Good Good 8.8 (79) (920)

(204) (7.9) (2.5) (4.0) 45 G 175
ND 17.8 400 55 26 25 Good Good 10.2 (79)
(630) - (204) (7.9) (6.1) (4.6) 46 C
250 ND 9.8 500 24 26 25 Good Good

10.9 (121) (347) (260) (7.9) (6.1)

(4.9) 47 C 250 ND 9.6 500 24 26 10
Good Good 9.9 (121) (340) (260) (7.9)

(2.5) (4.5) 48 C 250 ND 9.3 500
24 26 - 2.5 Good Good ND (121) (329)

(260) (7.9) (0.6) -63-
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Tabl e 4, Continued Ex. Resin Pre- Thick Coat Mlt Screw Line Vac

Flex Lam n (#15) %ﬁt Tenp Wei ght Tenp Speed Speed /US98/03886
Strength od):t - m osy F rpm ft/mn in H[err O
| bs. ([err]C (cmerr]/nferr]) ([err]C© (M mn) (Pa)
(kg) 49 -~ C ND 16.6 500 51 26 2.5 Good Good 6.8
(121) (587) (260) (7. 9) TabPebl (3.1 50 C
250 ND __17.5 500 5 6 OO0 Goo 7.0 (121) (619)
( 260) . l-:x( 7Re9)n (E?r.e5) Thick} Coat Melt Soxd 2 dne CVac 12k D..aminNE}:n 'l‘lﬁ: s 500
51 26 {—pR5 Cood--Height fgeed) Speed g ?6 260) )
(6. R A R2E, /imﬂ S8 oo eore s | 5
Good o T TTO SPTI)—TZ0 IZ 0
(3.5) 53 |2 © bamient \pyo 1@115 som | 80 | 96| © 5Qtorpodosd qugig, 10. 8
(118) 700) —2p0) WER ) T2 3
200 15 |*\D €© 40@‘”‘% ® || 8565 )(3235“%5 IPéas)r ® ND*COR) ﬁ%"o 3833
(204) 25 [ 9¢2) | aps 1Denot £S5 Anpariat jye Ry Bxanpl &, fhe gxanpl e is
not an exgnp| e “of ?nﬁleenfo’e el r 8805 | 2s®ibodi jmens of t he prbsent i Jveitf on. ND
= val ue wags hots dpigert Na@. | These| Byanpkes] show|t hat [ bRapgenrsousl y.obr anched
et hyl ene rslresult infcHffet 2€Hgpl e W-fhigood!flekibility‘aAdl good
cohesi on p#r faspel asoappnent s 13. anfl sthdt 240 14 ufit di Mebos} r esagt h |and
abrasi on fes &Lg-n-;e_a-n.e.-d.e.px ey g,gm; rocdsdi-Aly ennd:’].ti ohs- %ﬂ.eiéi&arrpl es
al so show the iBnp[ Bwementyo; g@ﬁpa ggggackq 0 HFJ f oraranesed s_@aﬁdgal Qﬁl%l e by
t he util i pettoreof—a—eafpettpreheptag—pracess—3tep—roptrrrzed—geating
t hi ckness| 2%hdFor | a2¥facLiu hi g:hr e8lfe™ s 2%y dcess |&rep. Tie hi g,
pressure FDPEEXT usicun (.,Udli’al‘dg_hsl ESTIT T ES ﬁeeu' ST Lfd aTc‘}gEL ttrjpoor
conponent | ToheSi vend¥s. | T8Il e/Bnspdbhni Yo e pol Ymefsr| ex¥tusi|edis
condi ti ong;ahd cal pgf, ppﬁ];on MNCEITLES YT (5 || Ote EfaMPl €8,02P Gloa THESE RO
exanpl es enp oved t 9@ sh X 3FUS | @pig@qui pmens and ext rusi on condiBi ons
| i sted fofsExkaRpl Bs 123- p4m, W tghy t he e cept [ 0516 t hate NYERA greége jgeeds (26
OSY (920 Eaflrrlibfeser]l threzen |2s0g ni 45-8hi stitch grdige lgoods
avai |l abl e fiomasgawgggm an:r | naﬂm 382,3,)'5 hes d{ei,ag) ?ﬁt £1gp ebd VoGsadd o[ esrf) were
used I nst AU Ul LIJ' rJ\] ]rJI IrJ]l A2} b 9’T_\ U\' UUUU\J
34 B 150 ND W 7.8 500 24 26 O Good Good RD
(66) (276 (260) {7.9)
35 8 150 ND 3.9 500 48 26 Q Good Good ND
(686) {138) (260} {(7.9)
36 B 150 ND 15.8 00 48 26 10 Good Good 8.7
{66) {559) {260) (7.9) {2.5) (3.9)
37 B 150 ND 15.4 500 48 26 25 Good Good 9.6
(66) {545) (260) {7.9) (6.1) {4.4)
38 B 150 ND 14.8 550 48 26 25 Good Good 7.6
(66} (523) (288) (7.9) (6.1) (3.4)
39 B 150 ND 18.0 550 48 26 0 Good Good 8.2
{66) (637) {288) {7.9) (4.9) (3.7)
40 G 175 WD 10.7 400 26 26 25 Good Good ND
{79) {378) {204} {7.9) (6.1)
41 G 175 ND 9.2 400 26 26 10 Good Good ND
{79) (325) {204) (7.9) (2.5)
42 G 175 ND 9,5 - 400 26 26 2.5 Good Good ND
(79) {336) (204) {7.9} {0.6)
43 G 175 ND 27.2 400 55 26 2.5 Good Good 10.9
(79) (962) (204) (7.9) (0.6) {4.9)
44 G 175 ND 26.0 400 55 26 10 Good Good 8.8
(79} (9201 (204) (7.9} (2.5} (4.0)
45 G 175 ND 17.8 400 55 26 25 Good Good 10.2
(79) {630) (204) {7.9) (6.1) (4.8)
46 [of 2580 ND 2.8 500 24 26 25 Goeod Good 10.9
(121) (347) (260) (7.9} {6.1) (4.9)
47 c 250 ND 9.6 500 24 26 10 - | Good Good 9.9
{121} (340) {260) {7.9) {(2.5) © ) (4.5)
48 [+ 250 ND 9.3 500 24 26 2.5 Good Good ND
(121) (329) (260) (7.9) (0.6)
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Tabl e 5 Ex Resin Pr e- Coat Mel t Scr ew Li ne Vacuum

Fl ex n Tenp VEight Tenp Speed Speed i ;&%
St r engt h [ %1538374 [err]F RPM ft/mn Pe 33’03886
([err] Q) (CMHH/MeH] ([err]O . (mMmn 55 C
Ambi ent 18.4 500 25 18 0 Good
gggd (651) 20 (260)18 Uméle;é)4,5@ontim£d éonbije?g%) 18. ?260)
0

(5.5) .57 —C ARbient 20l —£00- 2B 0
Good | FE50] @b a) o |(weEk | remp | speed SPen;( 5. Bf D8 | “rraakie” | Rk ent
12.1 566 T3 FB STy oot caaeH (428)
(260) (¢ 5)| 1 | (catrwy B o) |ATDI jarminin | “HF P 50D ke | 30
18 99 ¢ 2580QU0Np | 16.6 f:Qs%I ¢ 26 | 209) [Good|  Good s>»15) 60
B Ambi| ent 182D 500 (26| 35 | (7.9) ]180.6) 0 3.1 ¢Good
Good (64Q0k0 | ¢ 280)250 ND | 17.5 (50®)] 6l | 26 (5 10 |Good]O0Good 780
400 N!Q i 1) (%9) (260) Go d(7.9) (2-5)G:)Od (93) (3(22?97)
(204) 51| ¢ Y ®24 L6.6 | 500 | si [D(ge 25 flggodd Good AN(.6 ND
is . : ( (ﬁbo ; (567) Fiae0) (93) 97.9) Aﬁoiﬁ (204) 8.4)

G Good 7.
(5.5) 63| B ,g;s;, 190 1580 1h) > | ¥ |aila U] FT20ia5 | 22
B ° 180 e ilﬁnl ™ 1 Bh8 | den| 28| o @ﬁg?m seoal “fope (140\914302)d
Cood (66)sm T35 za B T | (T | 5 [sezt| ) ey | wo P
150 1@. 4 (93550(0.38 48| (204) 26 {5.5) 2.5 ¢ Good Good
(66) 153807 288 7 (0 6) 060 G 175
16,9 5 AR RAL TR ?.:‘:::z cismpt ne sestesexod (79)
(598) (204 b‘S 175 16. 6
400 26 o (79) (;587)
(204) (‘#hg§e Examg?geg)stg:gn that @omogenef-pgly branghed 400
(29 o) 26thylene Boﬁymers ré9ork 1.n car;@l@dsaﬁrgﬁ)es withb43hd (204) "

5 5 féﬁab},llty a@ogio?qgc);ohesz.?rQ&f) carqej‘ozgompo%%%ts, and( y.hgj;
(0.6)1070 tuft ¥ind strédrMdth and a¥rakion relibtance a¥2 dependént on 10

gOOd 1$§ocggggirgég_&%ndit£gtzg®%) ThésZeog%xampleiélso s‘n?:'wggge (2-G§Z)d7l
Good improvement in carpet backing performance is attainable by

the utilization of a carpet preheating process step,
optimized coating thickness, and/or a vacuum nip pressure
15 process step.
The high pressure LDPE extrusion coating resin resulted
in stiff carpet with poor component cohesiveness.
Table 5 summarizes the polymers, extrusion conditions
and carpet performance results for Examples 55-77. These
20 examples employed the same extrusion equipment and extrusion
conditions listed for Examples 23-54, with the exception that
nylon greige goods (26 OSY (920 cm>/m?), tufted, loop pile,
straight stitch greige goods available from Shaw Industries
under the designation of Vocation™) were used instead of

25 polypropylene greige goods.
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(79) (294) (204) (7.9 (6.1) 72 C 260
18.8 go 24 26 25 Good % 6358
(665) §p/38374 (7.9) (6.1) 73 C ffoshitshhy
500 24 26 10 Good Good (127) (587)
(260) (7.9 (2.5) 74 C 260 16. 500
24 26 2.5 Good rabl1eC®0d (127) (587) (260)
(7.9) (0.6) 75 26 8. Q0 51 26
2.5 Exgodigsin | Pre-(( °G°§nl 7);19.11: S §)Line | 592.1;:1 Flex | Laminatyorg
(0. 6)- 7 ~ Temp rglez. enp 4 Spee STN 205 _fﬁcgren th 10
Good Good | 12.f) }‘,,géa)(og, (BBp)st/minl  (ka) F (7 q) (2.5) 77
C 289 | c | Ambiecht 18 2000 so0 | 28L| 18 [20 0 Good O]~ Good COPd
Good (127) 1(279) (2d0}s6s1) | (260) (719%-5) (6.11 ND denotes the value
was not |d&¢ gr nFnefRmbienrgntifafe |EE8 Ie§°55’-7~? ghow®al sp %hdt| hofetsgenepusly 5
Laonal ~al \lvvr‘rLsGa ||_£%60 oL '5 1 1
branched—g-g—IT,T ehe -YHFE > gaf pgé-él—gé-a-nap-l—g&—w-(-%oo . 1 [ lity
and gooq cohlesion ﬁo'?%% pﬁapet (z(g@m onénfss.sand that tuit by nd strength and
abr asi o B€S|l SBanCiwbass |[0epan(ertooOl] R60¢EIsI g condl { 16es. | LI &&dl:xarrpl es
23-53, tlhe exanpl es alls¢428hqw(26Bhtl | nptdfeitant s in rarpet! backi ng
per formgné? far 8 afA&ieREHI &7 eriifoyi M8 & ‘Q'Psgheat %prog eRogd st ep®°Ypt i (rum
coating fﬁttrﬂ%ab géﬁr*qaﬁgLUQﬁsnip3g|$bqkl PTgCTS?H é%ﬁ@ -n&ﬁ Tabl e
6 summar|i zes| t he pol yner|sssext|r uzbpr] condisisnons and car pet er?or mange
resul ts |f et Exarrp e2008-{8@.4The saeoexampfees 1@sed the sfnm@oexf r usewn
equi pnen ut!:?@"\n o294 i isted ('ﬁ,nﬁ;’ EX@J-'FP-L—Q‘ 1-12 with thh
excepti gn¥ " thaf‘ 5 f&% oss (At tctﬁ ﬁ)pl yﬁPopy(I; d gr&i ge| S8Hs| (3¥*osY| (707
cnierr] /imMe&€TI | B, LURE&EJ,| OGP (PIds6 dvae! qbize Tir omsna Her t he
style nane_of "Prot ¢8f)) w28 Usérss] st ead W@fNgtrefi-¢ht | stitch goods 1D
Tabl e 6 [E£* |Re8i n| F";& “dat|  Jg8) i ‘B eZGSFI ex ’r}%m nafordn| Tufeed Abf asi on
NS TR {1534y |t N . b
Vel cro Tc@y TA%IU T HAFTTH . 10HCqY 550 28 991 Qldgl. r&sao aNEea t
[err]F OSY | (qgeer r)] kssof ti/ s (7.9) l(bs; [err]iC)
cnferr]j/@gerr ars | ¢) 1648 M nipo 26 26 K Good Good
(ent IV F) [tvs)] )(5 8) | (Zoq) {7.9) ( 93.1) °° °°
67 G 175 16.6 400 26 26 ) Good Good
(79) {587) | (204) {7.9) | (2.5)
68 G 175 17.3 400 26 26 2.5 Good Good
{(19) (612) | (204) {7.9) {0.6)
69 G 175 8.0 400 55 26 2.5 Good Good
(79) (283) | (204) (7.9) (0. 6)
70 G 175 8.4 400 55 26 10 Good Good
(79) (297) | (204) (7.9 (2.5)
71 G 175 8.3 400 55 26 25 Good Good
(79) (294) | (204) (7.9) (6.1)
72 c 260 18.8 500 24 26 25 Good Good
(127) (665) | (260) (7.9 (6.2)
73 c 260 16.6 500 24 26 "10 Good Good
(127) {587) | (260) (7.9) (2.5)
74 c 260 16.6 500 24 26 2.5 Good Good
(127) (587) | (260) {7.9) (0. 6)
75 c 260 8.1 500 51 26 2.5 Good Good
{127) (286) | (260) (7.9) {0.6)
76 c 260 8.1 500 51 26 10 Good . Good
(127) {286) | (260) (7.9) {(2.5)
17 c 260 7.9 500 51 26 25 Good Good
{127) (279) | (260) (7.9 (6.1)
ND denotes the value was not determined.
Inventive Examples 55-77 show also that homogeneously
5 branched ethylene polymers result in carpet samples with good
flexibility and good cohesion of the carpet components, and
that tuft bind strength and abrasion resistance are dependent
on processing conditions. Like Examples 23-53, these
examples also show that improvements in carpet backing
.10 performance are attainable by employing a preheat process

step, optimum coating thickness and/or a vacuum nip pressure
process step.
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78 _ Anbient 7.7 500 48 Good Good 8.5 Good 8
(272) " (260) (14.6) (3.9 79 C 175 1 22
Good 6086‘395@3.7‘!3 Good 9 (79) (598) (260) ?’&9‘5‘)’&%388‘
(6.5 80 E 175 9.9 500 48 Good Good 10.2  Good

9 (79) (350) (260) (14.6) (4.6) 81 E 175 17.3

(6.0) 82 D rema ¥ Supmizes WY polgers. axtrbihe ohakribasY) (O 7

9 (79) gBBOargds@erfidmgnce results for EXagples 78P86. 1These 9.2 500

(3. 4) pa-oxFE pocla e, A pxerppion auiBheps d50) eytiilhofy ©

9 (79) <gBUBYLiqrp()igtied 6jor Examples 1-12(3wdth@%he exceptiphs thag. 3

500 22 | ff, s : 9 9 ) ) (6.7)
(2.7) %5657 s EoLE ey ® Yataeggopps (g0 bs (36]) en' BTN,

9 (658) Yuwigmd, (Ipop pile available (Erom SpamotlagussrpgsatinderRgheExanpl e;

t he exa i e?_rg}_l ALf i Nt le0 n the

val ue mang%o]ies et eer ?n&ne . Ir?\?leﬂt iv{/%%E%rrp ggl jf-%\é Bthg\ertyﬁgg%h%%gggheousl y
15 br argIREE et hyl ene pol ymers result in cross-stitched carpet sanples
with good flexibility and good cohesion of the carpet conponents. The LLDPE
extrygi on coating resin used for Conpgiplige Runs 84-86 resulted in stiff
Cross-st| —Garpet sanples. 20 T Table 7 summarizes the polyners,
ext r usi ofExc pPR#it | oFre-a dcfc?%r d&pltppriige mpAtex Pg@u#tienfﬁfle niknesiope| @reaw)l es

87-90. T FST 1, Se90d: | 1S Qn SERRNT R At ARSIREATCR K ARt
condi ti ohs bs |9 (L S g;{::?%L wi tih t he exc%@;ions t hat
pol ypr opytene—gf Ry qgood 6———¢e §e§ ?’.G!cﬁ%ﬁgp!! eéﬁe—yarn
tufted af 16 OSY ﬁrlfj]qfs)l a lloop pil e} (3séyjai g st|tch, [and
avai | abl g5§ToOFES| ST ¥ ST Ts t E Gy & a3aae | ey atdoha |sed
I nst ead gf bol yp gsogpaedsn | n addition, }ms)E Exanpl e 88- 90,
the grei 6o JOGAS 03T &d | Vdob N ang Ol FEedal [C  Good 10.2 Good ]
(79) (350) | (260) | (14.6) (4.6)
81 A 175 17.3 500 22 Good Good 13.2 Good ]
{79) (612) |(260)| (6.7) (6.0)
82| D 175 17.8 | 500 22 Good Good 12.9 Good 9
(79) (630) | (260)| (6.7) (5.9)
83 D 17S 9.2 500 48 Good Good 7.6 Good 9
(79) (325) | (260) | (14.6) (3.4)
8a*| U 175 9.7 500 48 | Stiff Poor 8.7 Good 9
(79) (343) | (260) | (14.6) 3.9
85+ J 175 16.3 | 500 22" [Stiff Poor 10.4 Good 9
(79) (577) | (260)| (6.7) (4.7)
B6*| g Ambient|{ 18.6 500 22 Stiff Poor 9.1 Good 9
{658) | (260)| (6.7) {4.1)

*Denotes Comparative Run Example; the example is not an example of tThe present
invention. ND denotes the value was not determined.

Inventive Examples 78-83 show that homogeneously
15 branched ethylene polymers result in cross-stitched carpet
samples with good flexibility and good cohesion of the carpet
components. The LLDPE extrusion coating resin used for
Comparative Runs 84-86 resulted in stiff cross-stitched
carpet samples.
20 Table 7 summarizes the polymers, extrusion conditions
' and carpet pérformancé results for Inventive Examples 87-90.
These examples used the same extrusion equipment and
extrusion conditions as listed for Exampies 23-54, with the

exceptions that polypropylene greige goods, namely a 2750
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suspensi on or enul sion, known as a pre-coat, prior to extrusion coating. In

particul ar,, an _aqueous di spersion of polyethylene particles W, d by
wei ghi ng oﬁ?’gﬁﬁgﬁbrts water. 10 Next, 0.4 parts of a surfactafll@;r9 r%ﬁ?

Ci ba- Gei gy under the designation "lIgepal CO 430" was dispersed in the water
usi ng a high speed honogeni zer at | ow speed. Then, 100 parts "FN500" from

Quant um (i &Rl pdBAH ARG HD altd Frftde aSit ovdi Wwed enlti/gh mMxing
speeds for approxirmately 5 mnutes. 15 After. the EN500 hegan agitating,
0.4 part L8P Pidétoaterdighdmsiteitivdr @tk iidahrds A Sa¥™\var f oant wer e

added t o rrdine-itde JRAIE theOlstil® HarddMuddidlily, ” dickeParded of a
t hi ckener, sold by Sun Chem cal International_ under the designation

"Print gurATEUEMd \R RRIGEFORY eRe GEel@S% IR hiMiafdh HPe™ro E¥thut es of

m xi ng Weskdn@dad 19y, adld Hediljes Jduds eite ctiitedliviRel HORB1EFIn3RP! | ed
to the back of the primary backing by conventional neans. In particular, 38
OSY (1, 3IAPSRARTHIY H%e gL siehge ko B8 R PIR SR AF1%%er™® applied to

the non- Q& rudidh ddi@fg.the primary backing by a roll over roller
applicator running at 10 feet per mnute (3.05 mimn). After the dispersion

was applied, tie REFHGUIETsER AFEONSy FifRS T8 i W BUVathYilgRevel ocity
drying overtildied i ghldrdd By iﬁéitd?ﬁr%gi[’hﬁ/\@mFC;(ﬁM amtdyd the carpet
err]F

30 reached a final tenperature of about %églerr g%.
Obsetfat iNMHHE metre RFTGTE o CersWH@Ghadte FRomMvdd Ly Lﬁliie &h6r e

appl i cat i gk ifnafi X truigh 1aditesiaver haeKidigpedsid aln Ymewaéddiatusting car pet
t hus produgg_ had gooqlbundle enetration and wap. M renments showed
that 4 arti T @SPRSFA homquend 28R éity (Yo SASKb (HemNEG BRERESD on dry

wei ght, WiemNes ot egt dnd dulhtiid [Ddfertiacili RGrs Beidde trppite atixamref udingxt ruded
adhesi ve RO S SRR SR 25, S50 s AP 4 sated ocord ng o
(Seel519NfamiHe BENBO OibedaMaYidnddmds, 0ol partd/ .dfl)a deBuamelre Sirom
measur es It.ehnemafrorv..lcneclerreqc:"f'ier et.'fjeé[i()gx% lilonon'%daorrfoam" were added to reduce
the foaming of the mixture. Finally, 2.4 parts of a
thickener sold by Sun Chemical International under the
designation "Printgum 600M" was added to the mixture. A
20 minimum of 10 minutes of mixing was needed after adding this
thickener.

This dispersion was applied to the back of the primary
backing by conventional means. In particular, 38 OSY (1,344
cm’/m?), based on the wet dispersion, were applied to the non-

25 pile side of the primary backing by a roll over roller
applicator running at 10 feet per minute (3.05 m/min).

After the dispersion was applied, the carpet passed
directly into a conventional high velocity drying oven. The
total dwell time in the oven was 5 minutes and the carpet

30 reached a final temperature of about 290°F (143°C).

Observations made before after the pre-coat was applied,
but before application of an extruded adhesive backing
material showed that the carpet thus produced had good bundle

penetration and wrap. Measurements showed that 4 and 8 OSY
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both legs of a loop in a loop pile carpet free fromthe backing. The carpet
made in Exarrpl e 88-90 showed an average 10 tuft bind streng %

pounds (4‘Y I?ﬁ'?”ﬂéfore application of the extruded adhesive %QE@TSH 9&86
Exanpl e 87 included a pre-coat of Adcote[err] 50T4990, an ethylene acrylic
aci d copol ynmer dispersion available fromMrton International, Wodstock,

hese Rty utgePie (4 PudRoerbghel! BheALpPatar IR pg L0 T

Lam nat i dthelwdrpdr dsaacdaindgl cro Tenp Type/ OSY Wei ght Tenp Strength bind

(Rﬁrsr{ Zf, ;,] ;rﬁﬁarr \ z[e arﬁ%])lcatlon of A(rps )&é&ﬁ{é& ?r%xegi%e k%%r r ]t%: 500

Good Coamtrped: Gf Mx@Emple §8HY) was (I tested accpzdg)i%‘to Cesﬁmbl ent

o) oo A oy @ B Bos g oA 0

(283) (3EDpet (R6H) 1991 Annud B HQolPf RASTM St@ndapeis, 4 VolMBe 500 Good

75 Loty 5 s Thabd il peadhs e £ORFemiget 5o ppdghe By
(260) both le(c_ﬁs lgf 0 llqm'erﬁtri \ee Ioopme idse mmtsrfmet faomhsiregeneousl y
branched ,gf éte%’rﬁée 'ih Ga%fé?@l UgRS SWohia930d S LYIRI 11ty

and good co eS|on o] the ar pet conponen that carpet performance can
be ehflandatfthypint sipsnatdt igh D0 Z&uraiqar@dodstg) Paifloreg appdigrition t he

pol ymrs,o@’@ﬁé%ﬂk\f&g}ﬁ'édﬂ&v_é[ﬁkeé $ig ts for Exanples 91-96. These

Exanpl es used the sane -68- 8 summuari zes the polyners, extrusion
condi tions, arRkamsid t& figrclBderhlep@E-GRmt Gedeicetail| 28T4320, t ap sane

extrusi s e‘H‘ée”atc C%.[ceﬁclfl%?'co oy@gooagfkspeazss1'o'ns%‘?r§1‘i%1§x%%h\es 23-54,

with the ex tlons on grel
Morton Internatlonal, Woodstock, Ill. applied at 4 OSY (141.5
15 cm®/m?).

No vacuum was applied for these Examples.

Table 7
Ex. |Rasin| Pre- Pre-Coat Coat Maelt | Flex|lLamination| Tuft |Abrasion}Velcro
Tamp |Type/0SY] Weight | Temp Strength | bind | Resist. Test
°F 0SY °F 1bs.
© %) | (em3/a?) | tem®/m?) | (%) (kg)
23 c Ambient None 11.6 500 |Good Good 8.6 Poor 2
{410) {(260) (3.9)
87 C Ambient | Adcote/4 3.9 500 {Good Good 10.7 Good 8
{141) (138) (260) {(4.9)
88 c 175 LDPE/B 8.8 500 }Gooa Good 8.2 Good 9
{79) (283) {311) {260) ) (3.7)
89 E 175 LDPE/4 ND 500 {Good Good 10.0 Good 8
(79 {(141) {260) {4.5)
20 E 175 LDPE/S8 S.S 500 |Good Good 11.3 Good 9
{73) (283) (195) (260) . {5.1)

20
Inventive Examples 87-90 show that homogeneously
branched ethylene polymers result in carpet samples with good
flexibility and good cohesion of the carpet components, and
that carpet performance can be enhanced by the application of
25 a pre-coat.
Table 8 summarizes the polymers, extrusion conditions:

and results for Examples 91-96. These Examples used the same

_sa.-
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5 nanely a 3050 denier nylon 6, tufted at 20 OSY (707 cnferr]/nmerr]), in
a |l oop pi I straight stitch and avail able from Shaw | ndustries under the
styl e nane ga?ﬁeﬁygd[err]," wer e used instead of str.aight stlFE'ﬁ/US%QEss‘?ind
the grei ge goods were coated with an ol efinic suspension or enulsion (i.e:,
a pre- 10 coat) prior to the extrusion coating step: No vacuum was )

applied for the a The pre-co eval uat ed included Adcote[err]
50T4990, an et h?/%e% gg%grﬁmarlzeg %e’b ?/];W o~ speé‘fetsﬁuosﬁ‘oé\/aﬁq Eansom
Nbrton | ntamdarésnbts ﬂbndExam'pd,eSIS!l -9fd dHeBRE Buspdrs asasha)l vy the
| atter th e savalablefro Sha dustries
under the%&%ﬁ%ﬁoﬁgﬁ%%u%%[%%?ﬁ% J\'II%Iesceonpdre coat & wg‘]rltqu\rg‘p qnoé'd at 4
(141.5 cn{E¥anpheer?}yahd BLOSEHL8XarttEiond rjhertr ]n)yﬂmrgm;g‘éa@o@d& Ex.

R t t T Vi T
er gt “Torm et 8 3058 Mend o i o TERAL BT 2 oY AYoY Rty T

| bs. ([err}®)a lqmmle}/ nferaight gitjay rAdndifseraillable Erenr }SG)aw (kg) 91 G

53,100 g SR e Sl v s S8 w41, (00

5 (66) (mtei%m s{mshyht stitch gq@i)arel the gregel DBEKHS wede3 500
Good  GOO0Goathed witRidn oleflr%)é %@s&)en(f(l%ﬁ?) r %%é%)s&on (146 g) (€6Pre('141§

194 G 150 Adcot eld 6.3 %500
(223)10  (@9Rfy) prior tqxIp @8 rusicrbEoaABPE Steps. 1No5@ac@umdwa@ood 6.3

Good _ 4
3 g 500 Gol(yjpdl(l%ofdor (@?é—’ge E(:?ajng)les (%@1@ (pre coa@% 1%%63@5}%5) }.!E{gltxgpg
(4.2) 2 Om@@%§%l4é§oshéw Ehaylhom)gengbusl gtcbaiaq:mbmrlymhyl ene pol yners

osul |1 s ol ol 303, WGOH Lt 388 CtsaLen Rl L

carpet co onents carpet pertornance Can t he
appl i cat i di-lof ane FJdiis %pemseromoamereﬁ@ for the latter the pre-

15 coated greige goods was available from Shaw Industries under

the designation of Vanguard™. These pre-coats were applied
at 4 (141.5 cm’/m?)and 8 OSY (283 cm®/m?)weights.

Table 8

Ex. |Rasin | Pro~| Pre-Coat Coat Malt |Flex|Lamination{ Tuft | Abrasion |[Velero
Temp Weight | Tamp Strength | Bind |Resistance| Test
°F 0osY 0sY °F lbs.
°C) | (em®/m®) | (emd /) | (°C) (kg) .

91 G 150 [Adcote/4 8.7 500 |Good Good 10.7 Good 9
(686) (141) (308) (260) (4.9)

92 G 150 LDPE/8 10.0 500 |Good Good 7.0 Fair 5
(66) (283) . (354) (2_60) {3.2)

93 G 150 | LDEE/B 9.3 500 |Good Good 5.0 Fair 3
{66) (283) (329) {260) (2.3)

94 G 150 |Adcote/4 6.3 500 |Good Good 12.1 Good 8
(66) (141) {223) (260) ) (5.5)

85 G 150 | LDPE/8 6.1 500 |Good Good 6.3 Good 7
(66) (283) (216) (260) (2.9)

96 G 150 | LDPE/4 3.2 500 |Good Good 9.2 Good 9
(66) (141) (113) (260) (4.2)

20 _
These examples show that homogeneously branched ethylene

polymers result in carpet samples with good flexibility and

good cohesion of the carpet components, and that carpet

performance can be enhanced by the application of an aqueous
25 pre-coat.
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These Exanpl es used the sane extrusion equi pnent, extrusion conditions and
greige goods listed for Exanples 1-12, with the exception tnlg dual lip
or two sta 8% usi on coating techni que was eval uated. | éﬂﬁ?ﬁ 3886
eval uation, greige 5 goods were first extrusion coated wth a

| ayer next to the backside of the carpet. This layer was identified as

the botto r , S Le t:hen A Len . agai n
M ﬁy%’?%%eﬁﬁﬁe?g 5%2% B2 sl R e‘éﬁé&bh‘x@h‘e, eqatad; 89

wi t h anot her top layer. I

Table. 9 Exnditips andaneige gnmdsk Listedcifor Fepmples| ind2, with  Flex
Lam nati ofhe dildpd W thatoRE&hal 1ip or two sBat20E! BxtruBiBd Resin
Resi n Top Bott om Top ft/mn S _ | bs.
m | nFpating tgehnique wasyewajupated. In this evaluation, gggigem)

60

(mm : ] F i
ook 5 é&@cgéod@rg flrSS.tZQ(X&ISuBS)lOdA‘(S:IOfB ed %?.é:gz)a.la

lg gext5Z§ the
(2.4) 98 backgide of thg carpetys _TSxis layer wasgidentifiegpas theyod

Good botrohn (FaR®) . (GhdP)coatled02sampitd Jere then extrusion
(2.0) 99 C vy G 15 ' pg 575 60 Good
Good cozted (agB/Y) with Exotheradayer,(jgieptified as the top layer.
(2.5) 100 C F 15 5 575 60 CGood.
Good 5.0 (0.38) (0.13) (302) (18.3)
(2.3)10101 D A 15 Table 9 625 60 Good
CGood AL S O IP’A '?t\iﬁck I%ﬁ’l&i G Tt Flex | Lamination t
(3.2) 102 || TP | R [k p I Y s | Go
Good AU |RE5188) Redid- {3¥op | Bottom | Tdpld. £g/min ibs.
(2.2) 103 D ' mil 1|5 mil 5F (m/mi@P § 60 Gaaod
Good 5.2 (0 328) (0 14| (@b ‘les 3)
2.8) 104 D| ¢ 5 150> 7 8050g Good | g(§ood
Gord " erplcaratrto-tiov by | Gif e S |
T 15 7 A 4 60 G d d .5
(3.4) 105 | C A Loy | o2 | ns.629 °° | 66°° | gy
Good EEEid ) agVv-19ohs [Noad) 575C-|°J 80 Good Good 5.5
(3.8) 106 C C {0.38)115¢0.13) | (&2) | (18.52% 0 Coad
Good Qo0 [(38) R UO. [3)15 [(329) %750.]3) 60 Good Good 5.0
(2.6) 107 D A (0.38)]5¢(0.13) | (3¥2) | (18.325 60 @38
Good I/PI(e 38) X0.1315 (3™ 258.13) 6808 | GooB® Good C | 7.1 15
5 62 ad -;6 88) (0.13) (() 9) (18.3])( (0 BgL ‘LO 13 (3.2)
0 D c 15 5 60 ( Good ood 4,
(5329) 683'81' é) af 1 (0.38) | (0.13) 3'%5 10?18.%2 %’ ’ 36y 'g/n 19 (2.3? 16)
103 D G 15 =5 ;gzl 5 60 d Gdod = ] 6.2
(27.4) Hio3n | (Bid)] (29 | sy | o ° (2.8)
104 D F 15 5 625 60 Good Good 7.5
(0.38) ] (0.13) | (329) | (18.3) (3.4)
105 c A 1s 5 625 60 Gooed Good 8.4
(0.38) ] (0.13) | (329) { (18.3) (3.8)
106 c c 15 5 625 60 Good Good 5.7
{(0.38) § (0.13) | (329) | (18.3) (2.6)
107 D A 15 5 625 60 Good Good ND
(0.38) | (0.13) | (323) | (18.3)
108 D c 15 5 625 60 Good Good 7.0
{0.38) | (0.13) | (329) | (18.3) (3.2)
109 c F 15 5 600 90 Good Good 6.8
§(0.38) | (0.13) | (316) | (27.4) (3.1)
ND denotes the value was not determined
Inventive Examples 97-109 show that two station
extrusion of homogeneously branched ethylene polymers results
15 in carpet samples with good flexibility and good cohesion of

the carpet components.

The top layer can

-70~
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ND denotes the value was not determ ned. Inventive Exanples 97-109 show
that  two gn extrusi on of honogeneously branched et hyl ene ner s
results 15 ‘%%%gp bt sanples with good flexibility and good c%ﬁggﬁ 03886  he
carpet conmponents. The top |ayer can also contain -70- t he carpet
components. The top |ayer can also contain fillers or recycled pol ymeric

materi al s dre Mdidet RIS (ﬁxﬁ:ss or iy rpea?%pe?%% Takde N tls‘a,l:mmr' zes the

pol ymers, extrusion 5 conditions and c ormance resu

| nvent.i ve fibdd@fiSe £ 11 KRCyEAdr W@mmlmam@da He mafd fox pospiearties

equi pmrent o0 AR AHGLXt rusion conditions as listed for Exanples
1-12, with the exception tHat a single die coextrusion technique was used.
Different candi date T&dh# dife sHomazdizgse thewmad ymemsod gedd uision bot h
extrudsr s con@iRaGhis/ At cHidet! BUraRERAlUTTS MRl ddie bt gigul taneous! y
into a single die and coextruded onto the backsi de of the grelge goods. The.
| ayer ext 185t 3 1od Wack Tr@seoExamplesr peed ithe samgj ss&rustiont he

pri mary baejuibgetRt, e girdligenaroba ah@?@%t&h%QOéﬁcbﬁﬁlQQBBQ”hEaig cedhil e the

outer |ay ntified as the top layer. Different thi Cknesses Jwer e

s id
eval uat ed%rgﬁ\c,i\%&Pf“P Eéntl Theirt Yidhp&hst gxeePkdoa §da¥. arsirgleodtr. Top

Bot t om Thicelexthiugk o ltle dMBlilquel W3 ulleeX LdTeFatiend Td eed
Streng%h B| nd Re5|on Resi nlh?op Bot tugm Top Bott(J):m ft/ mﬂlﬁl—&gm Z@E‘}legg

erPP ymers[gpFFFlnGﬁp uﬁfd into both e§@§yd@ﬁﬁ) regapctivefarr] O
([err]C) The e€hylefe pol@mers5wer525heﬁ7§ed ggmuQQQQeOGQQQ 1n§o (0.38)
(0. 13) (27% 824@ (6.7 85 475 -
22 Good &89S d3egap§ §§F"(‘6ui‘§? (’2#@) t(‘24é?ck€6d?) of he greegs) 112 C
F 15 gobds.52%he41ayer22xtcoadd Gaed thl. %a@Qs@&b 6@ 8k EgzéEt(246)
(6.7) 475 . 22 Good Good

5
5 6 (0 38%1(8 13%d€§72?%(526fhe(gr+?ary backng gfterlal) was

15 identified as the bottom layer, while the outer layer was
identified as the top layer. Different thicknesses were

evaluated and different melt temperatures were used.

Table 10
Ex.| Top |Bottom| Thick | Thick | Malt | Malt lLine |Flex|Lamination| Tuft
Tamp | Temp Speed Strength | Bind
Resin| Resin | Top |[Bottom| Top |Bottom| ft/min 1lbs.
mil mil °F °F | (m/min) (kg)

(mm) {mm) (°C} {°C)

110 o] A 15 5 525 475 22 Good Good 8.2
{0.38) 1 (0.13) | (274) | (246) (6.7) (3.7}
111 c G 15 5 525 475 22 Good Good .} 7.B
(0.38) ] (0.13) ] (274) | (2486) (6.7 (3.5)
112 C F 15 5 525 475 22 Good Good 8.1
(0.38) ) (0.13) | (274) | (246) (6.7) (3.7)
113 D F 15 S 525 475 22 Good Good 5.6
{0.38) 1 (0.13) ] (274) | (246) (6.7) {(2.5)
114 o] A 10 5 525 475 30 Good Good 7.9
. (0.25) | {0.13) ] (274) | (246) (9.1) {3.6)
115 (o] G 10 5 525 475 30 Good Good 5.9
(0.25) | (0.13) | (274) | (246) (8.1) (2.7)
116 c F 10 5 525 475 30 Good Good 8.1
(0.25) ] (0.13) ] (274) | (246) {9.1) (3.7)
117 c F 15 5 550 500 22 Good Good 7.5
{0.38) | (0.13) ] (288) | (260) (6.7) (3.4)

20
Inventive Examples 110-117 show that single die

coextrusion of homogeneously branched ethylene polymers

results in carpet samples with good flexibility and good
-71-
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114 C A 5 525 475 30 Good Good 7.9 (0.25) (0.13)

274) (246) (9.1 (3.6) 115 ¢ G 10 5 52 30
EBood) 23000&' 9&%”%0 25) (0. 13) %274) (246) (9. 1) (2?9}"4’%3%“38&‘ F

10 525 475 30. Good Good 8.1 (0.25) (0.13) (274) (246) (9.1)
(3.7) 117 C F 15 5 550 500 22 Good Good 7.5 (O.38)

(0.13) (ggﬁiai36glllé§s7ér recy$}eé S yredr 1 OViRdK & ¥ 02 FX@IThES: £ 0- 117 show

that single die coextrusion of” hono eneously branched et hyl ene pol yners
resul t s PRORAEpEESsarpPERVife iR Pt 5@ BiRgS$y and good - 71- contain

fillers or recyclegspgl YIwRL] Lr 1B 65# Ayt LudDoh f Yo P ORES Ld CSoS L QYdge for

cost savin As a simulation of extrusion coati ng, a conpression no di ng

met hod V\E@gﬁévél BpElcd ovar | devRleprd &9 Mok PRA@ISS (@S| FANGHAALR t he
backsy dergk; 8555 OORS - b AdU $i AR HO Uy AP OYSoSd P! OUFrIaTBR Endif €S- The

followwng lists the procedure. Ethylene polymer pellets granules or powder
were pr eSERYOYAL D Proagrammail @ RFRS Bppriie kel oWims gkbfiss aFe 10 having a
thlcknes§rggegu9g5 i nches (0.64 nmm). The press used was a.pneunatic
Tetrahedron programmabl e press. The pol yner pellets, granul es or powder
were placed bet weeRthylene Rakmen Bekiels ITanules X RRTIRE WERUe ol d

and pr ehgaéggeéOinéa SE& @Iﬂﬂs; @éléiﬂ@rédﬁr&lﬂ%%n} Qs (éﬂx&sV@éd

acconpl i shed | nser the sanples into the pre- eated press and

cl osit%hg Pﬂ%’-b?a@eﬁ%’-%lﬁﬁlﬁ%l%ﬁﬁy@% JsFFCFWbe %a’m)ng ofhe REYD ywed sanpl e

Wi thout (@8Psessédfate - T¥dfeBlbrd K ambdlsl & @5§ werxee pdred £ y
cl osed and t he Tetrahedron programwas started. ram provi ded 2 tons

(1,814 kBFlbBtionpraralen Q% ZMYeF 1§°] 159b1%ﬁ>ql]katvf%ﬁn 16138 RE&ANnd 50

tons (4. 50Xyé9£6frhi<rg)u§0tfm=! %@gﬁb&tpﬂ&g{@rrﬁc}ﬁ (3 @FdKaataol £619 for 5
m nutes. _Once the program had nmpl e was removed and further

ended
cool ed. 3% ApreRdseie T HENF stIQ ) drthllét é’tasu§§c|°ﬁ‘Pérl(§5‘ﬁ|9‘r &¥si on | ani nati on
StQQiMﬂtanéﬁtgﬁgQQQQ ST ES-into the pre-heated press and closing

the platens sufficiently to allow for heating of the polymer
sample without compressing it). After 30 seconds, the
platens were completely closed and the Tetrahedron program
was started. The program provided 2 tons (1;814 kg)

20 compression at 374°F (190°C) for 1.5 minute and 50 tons (4.5 x
10* kg) compression at 100°F (38°C) cooling for 5 minutes.
Once the program had ended, the sample was removed and
.further cooled. Samples were then stored for later use in a
compression lamination step with greige good squares.

25 . Greige goods were cut into squares (slightly larger
than the size used to mold the ethylene polymer samples as
described above) and taped onto an insulation board. The
sample squares were then preheated for 15 minutes in a Hot
Pack oven set at 110°C.

30 Ethylene polymer plaques as prepared above were
placed on Mylar brand polyester film and set into the
preheated press (374°F) (190°C) for 5 minutes. The press
platens were closed sufficiently to pre-heat the plaques
without compressing them. The greige good squares, which had

35 been preheated for about 5 minutes at about 374°F (190°C),
-7 2_
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25 G ei ge goods were cut into squares (slightly larger than the
si ze used he et hyl ene pol yner sanpl es as descri bed %Qgﬁﬁ

t aped onto%gagﬁﬁgﬁ*ation board. The sanpl e squares were then pre gg@e 6for
15 mnutes in a Hot Pack oven set at 110[err]C 30 Et hyl ene

pol ymer plaques as prepared above were placed on Myl ar brand polyester film
and set i weaet k@epr eb&ahfadrmgesa?(ﬁaé[Bédle]:Fbvéﬂ9éh[1ﬁrn]1€z)ohcﬁmel.-5 mn&ﬁ@sh

The press_pl atens were,cl os sufficien t re- heat e aques wit hout
conpr essi R§SCie l'eThe15V8F58d988g°sﬁﬁﬁ$§é?eah$8ﬁyﬂ§ﬁ B %%%ﬂfpﬂ%%égﬂ%d f or
about 5 niinstentathabeulyné4| plafheblaNficgrelye gddd squaese wéwesm taken
fromthe Hot Pack oven and_ in ro&uied to BBe p efsﬂéife. inverteqbﬁgio

pr eheat ed“BSFyfsy APRGGELIM2RELY hE - £ nEPAN{ 2P hd %% yAEr FPFERUERS & ge
good ssquaaaﬁdmﬁa m:aﬁr 'peés_sapasoxﬁu&aﬁgbyeﬂlylop@ﬂeﬂgo.ﬁ?lég%aminém%e wasI
applied 5 and.,then the press s inmediately opened. | T am nat ed sanpl es
wer e thensﬁgféﬁsoHFrSftgﬁB E?ggg qHH Bflgﬂgdpfgsﬁoﬁ?dtijéﬁﬁﬁ rﬁor?ﬁﬁf

t enper at ute. akbeearOBbmOteinpaBatagel I etlhé OaRoupt €681 Dime aredai vad heo grei ge
good squares _and the olgner plﬁ ues was abo#; 3-7 secoqgs. 10 .

Tabl e 12 §P€7‘8§eﬁﬁ|18f‘n8a8‘ RaFei RS EREPEr FOPHRERTRE RS TRY RAYDRE
honpbgeneopdlayuesawaBedbsubsBant satbydkl near et hyl ene polyners. Table 12 )
Exa Resi n uft bind | bs. kg) 118, . 17.7 (8.0
o6 5Nyl hpdelgey foralnd cdddicions ;3nd parsgrdide

G 1ZeSulfs. ¥prlZdrious homogeneoldlP Hbaf¢hdd Jubsemstizellifhe adhesi on
of candi dat, thyl en al rs to greige good squares, the conpression
Ianinatioﬁ&ﬁggﬁoétgggs Fb%gEY%?rEXanples 118- 122 was used. Peel strengths
were then nmeasured using an Instron set at a 25

Table 12

Example Resin Tuft bind
1bs. (kg)

118 c 17.7 (8.0)
119 B 14.3 (6.5)
120 A 11.2 (5.1)
121 ] 17.5 (7.9)
122 B 12,8 (5.8)

15

To measure the adhesion of candidate ethylene
polymers to greige good squares, the compression lamination
method described for Examples 118-122 was used. Peel
strengths were then measured using an Instron set at a 25

20 mm/minute cross-head speed.

Table 13 gives adhesion results for various
homogeneously branched ethylene polymers, high pressure LDPE,
heterogeneously branched ULDPE, heterogeneously branched
LLDPE, and HDPE laminated to équares made from polypropylene

25 carpet greige goods.

-73-

SUBSTITUTE SHEET (RULE 26)



20 mm m nute cross-head speed. Table 13 gives adhesion results for various
honogeneousl y branched et hyl ene pol yners, high pressure LDPE
heterogeneﬁﬁéﬁ@ﬁﬁ%wmhed ULDPE, het erogeneous!y branched LLDBETUSIH03E8PE

| am nated to squares nade from pol ypropyl ene 25 carpet greige goods. -73-

Tabl e 13 Exanple Resin Adhesion Strength Ibs. (kg) 123 E 7.83
(3.6) 124 B 4.82 (2.2) 125 C 1.77 (0.8) 126 G 3.1.9
(1.4) 127 I 4.73 (2.1) 128*papi& 13 0.40 (0.2) 129* N 1.60
(0.7). 130* O 1.41 (0.6) 131N 1 (0.8) 132* Q
0.49 (0.2) **Denotes ConparpEramelyrReBgpl Mbesife ekanpl e is not an exanpl e
of the preferred enbodiment| of the |present SFiffEMYi op. 5 These Exanpl es show
t hat honogeneously branched| substarftial Iy 1ingar ethyl ene pol yners and
honbgeneousl| y 123 E 7.83
' (3.6)
124 B 1.82
(2.2)
125 c 1.77
(0.8)
126 G 3.19
_ (1.4)
127 I 4.73
(2.1)
128+ P 0.40
(0.2)
129* N 1.60
(0.7)
130% o 1.41
(0.6)
131+ M 1.79
(0.8)
132+ Q 0.49
(0.2)
**Denotes Comparative Run Example; the example is not an

example of the preferred embodiment of the present invention.

These Examples show that homogeneously branched
substantially linear ethylene polymers and homogeneously
branched linear ethylene polymers provide superior adhesion
relative to ordinary polyolefin resins and as such result in

10 enhanced performance when used as adhesive backing materials.

The interface of carpet sample cross-section were
captured in photomicrographs using a scanning electron
microscope to assess the adhesive interaction between various
carpet components. FIG. 3 is a photomicrograph of the

15 interface cross-section of Example 18 at 20x and 50 x
magnifications. FIG. 4 is a photomicrograph of the interface
cross-section of Example 22 at 20x and 50 x magnifications.
Whereas Example 18 was found to possess only fair carpet
performance, Example 22 was found to possess relatively good

20 carpet performance. The improved performance of Example 22
is attributed to the enhanced intimate contact between the
adhesive backing material and the primary backing material

and to the substantial encapsulation of fibexr bundles due to
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branched |inear ethyl ene polyners provide superior adhesion relative to

ordinary p glefin resins and as such result in 10 enhance GG ‘ﬁ?ﬂpe
when used §%%§Gﬁ§?ive backing materials. The interface of caﬁbet %%%p e

cross-section were captured in photom crographs using a scanning el ectron
m croscope to assess the adhesive interaction between various car pet

conponeneshahkted Bunsila peakerheredlapinel ehif@nted blinRIlleagRneteaTiSACt i ON
of Exanple 18 at _20x_and_50  x nagnificatiog;.,FlG. 4 is a hotoni?Jograph
of the | REERARBLEr 425 FE3BFLUR LP EXAMBLE 33 4 S3eahly Syigent when

magni fi cabinpaginYherigas 3Esadplrecl84vwas found to possess only fair carpet
performance, Exanple 22 was fo ndﬁ;o Eossess nelativegiagqu 20 car pet
performance. The FRpAYFBEISYr PUPRARCBeBE ER_RLHONe S159 ¢t ed to the

enharg ed ahall y8Rke wagnbasifokaee a8 ihe aa dhasititeta GG riMkiear ladla iaadilehe
primary %acklng material and to encapsul at.i on _of fiber

he substantj al
bundl es d&8™ &ei¢a. IncenP&ﬁEé&ebGndFiRpeﬁQFr&Hﬂﬁiﬂ N&Z&ieEnced RIS e
penetrat iseftabrbxampligiZd1r ehagiewe weeebsatnlia el firontlecadanavigdent when
conparln% Ehg. 3 and FIG 4. To ﬂ“ ntify bundle_%gn tration, digital image
5 anal ysFdeRaLOPePLGEREFORS KGR €Saﬁt§ﬁ§?°5¥@q S8 ChPaivVitd5i% AlLei ca,
I nc. Deeeljugbged! Withaad Jawenifg1¥ess-ons2mh @dom S@insware. Digital images

wer e, obtai ned froma scanning el ectron nm croscope thrqugh Sanyo VDC 3860
oD W deo camera cdAFpEEHH EROISTEGEFLANL 2283, OFs SmhiPBimbUBRe 19

The tot akdegined pgctiradiageavelr &hbki Begikundligayrs wddignethebpitnbagi ng over
t he digitgL igage using tge Bbggré %dit featgye of .the | C sof tware. The
voi d cro§§i8elPRERTEr 84 FreelULlh, BRIGI2KE -packiend st &5°%S FEEPR i on) of
t he bundkeewaayidet ¢r aireadoifnnbhdagiiRgmateriad pendtiatiendl o¥>5the
cross-se%higgeaaga. B%ngle ggngtr gog was thenrpagc%kgt%%ﬁg% %g m nus the
rati o of Voract 6 8u98|8 SHE5S. 1R 5 8HSWEARE T &%ati%ns p St-3et ween
bundl® pemetssatectiandatreht bBnddier eegeltrixdiony wars arhenpaajgudayleene
carpets. jEx S| (o] d hyl ene_pol,yner., 20 hundl enetrations greater
t han 40 Ser%é%tbggpéfgbgbféklg 828 vBYY T8 pandld4 28
FIG. 5 shows the relationship of between bundle
penetration and tuft bind strength for nylon and
polypropylene carpets. Extrusion coated'ethylene polymer
20 bundle penetrations greater than 40 percent, preferably
greater than or equal to 60 percent, more preferably greater
than or equal to 80 percent and most preferably greater than
or equal to 90 percent are required for good carpet
performance.
25 Also, FIG. 5 indicates that lower fiber bundle
penetration levels are required for nylon carpet to achieve
the same level of abrasion resistance as for polypropylene
carpet. Here, the nylon carpet has two important differences
relative to the polypropylene carpet. For one, the nylon
30 carpet was washed with a mild aqueous detergent solution as
part of the dyeing operation. Secondly, the nylon carpet
fibers are polar while the polypropylene carpet fibers are
nonpolar. However, the result in FIG. 5 of a lower fiber
bundle penetration requirement for the nylon carpet is

35 unexpected and surprising in that although a nonpolar
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greater than or equal to 60 percent, nore preferably greater than or equal
to 80 percent and nost preferably greater than or equal to 90 r%ﬁﬁ%(gre
requi red fWoOE8¥4car pet performance. 25 Al so, §9 $%at es
that | ower fiber bundle penetration levels are required for nylon carpet to
achieve the sane | evel of abrasion resistance as for pol ypropyl ene carpet.

Here, the vl o, £ RGE 1AGH00 Pe% pR1JULLE ROGRaBERGLONS 1O 1 Ne

polyprop ene “car pe one, car was washed with a mld
aqueous cﬁﬁnﬁquﬂnqaﬂanpemrsasopaetobtathedd§esmgropethtaoMaSEe@omdly, t he

vl on carpel, JIDSIS Af & Agkar (WL LOSoR9! a1 gRILeneacerpehalibers are

nonpol ar esult in ower f| penetration
requi r enggrgedy tihe .nylpod ypaopetlens) 35 Ondxpecuéd,andesakpllsdngn|hhehat

al t hoygh g nonppl are 1o llk%dnﬁ%le\f?.g?gcEbngeﬁggréﬂr%étegﬁéﬁ%rggt ndigh

abr asion perfornance appears to be obifai ned easier wt or scoured
pol ar ceuqnn Khenabyrnﬂqmikeréb65|penecraheononﬁotae adhpeiveibacking

pol ypr opyl e%e {aktarehev’fl%%% %%hggsg Eaé ?hg gﬁh&@&idofxgﬁf&sﬂ#e

materi al s tract “oné another an require
penetrai|nﬁ$xﬁtadmeéuﬂﬂhmsveebadking a&sersarprms@nqhenftbet bundl es for a

' I ' t hat
Porpgenec e B baai et Bt cC opEvteks Radrohedt BheR ' D | o
5, 3980471V +% SBetidnt 5,8%%wad a@hesh@hltolpprypedpydbﬁélgub§©rates yet here
b

etter r ts}s&o%{c}acat e?u’i}%@ra‘% 'eQ”hEEPeE%t% r cBOLYPLORYLEFEL L{ DESS.

These resu at sele tion o hesi ve. backing materral for
mechani caiomaridiany fdiers svedr pedypronadrhag fpbetess Thepecamsubtsonpensate

for the lagd e fAUGRd @E‘i@nc%'f ltﬂéeﬁaﬁtels%é BeL¥esy hieoypL iof'ércar pet

conponents. To iIndicate the relative abi of candi date ethylene polyners
to penet MR EHGR: bandingr anidher ssoHILag QF WéabéhabP§°E?§§e§§¢mgcan

t enpesat Wik auh dd RO HY Quicile 520 QOQQdﬁééBeEhQﬁiEQI NBREErasPLbglfication
tenperature testing was perforned. In this test, candi date ethylene
pol yner s between the various carpet components.

To indicate the relative ability of candidate
ethylene polymers to penetrate carpet yarn or fiber bundles
at reasonable processing temperatures and thereby provide

20 good carpet performance, .solidification temperature testing
was performed. 1In this test, candidate ethylene polymers
were tested in the Temperature Sweep mode on a Rheometrics
Mechanical Spectrometer 800E (S/N 035-014) fitted with a
cone/cylinder fixture. The dimensions of the fixture were 52

25 mm (cup inside diameter) x 50 mm (bob outside diameter) x 17
mm (bob height) x 0.04 (cone angle). The gap between the bob
and cup was calibrated to 50 uym * 2 pm at room temperature
and zero gap at 220°C. Samples were loaded into the cup and
heated until molten. The gap was set to 50 pym £ 2 pm as soon

30 as the bob was pushed in. Any excess amount of samples or

 overflow was cleaned away. The solidification measuremenﬁ
was initiated when the tool temperature reached 220°C. The
cup was oscillated at 1 Hz and 20% dynamic strain. The
experimen; proceeded by a first slow cool rate from 220°C to

35 110°C at a 10°C/step. Samples were treated to a second slow

-76-

SUBSTITUTE SHEET (RULE 26)



were tested in the Tenperature Sweep node on a Rheonetrics Mechani cal
Spectroneter 800E (S/N 035-014) fitted with a cone/cylinder fixture.

di mensi ons W 9%38874 i xt ure were 52 25 nmm (cup inside di anet ersé@éﬁlﬁﬁkﬁbob
outside dianeter) x 17 nm (bob height) x 0.04 (cone angle). The gap between
the bob and cup was calibrated to 50 [err]m 2 pmat roomtenperature and
zero gap r].C. %@Q' S re chaq? ' he A t unti |

nol t en. oelzéga[p@é\;vé;sfcsset toe%o fé%m 2‘1[ err]dc% arhtsd}sc'f)'on ’%’g%as t IJg:egao was
pushed i reontmaesdors o fandientf ioft usanplaes: cort ensdrdn o svepprdlisahdd demp The

solidifi ' S t j-nj ti d t at ur. eached
220[err] C él'%go%ﬁagl \L/\E)aogg?(;egcsﬁ%eé" z?tbaoﬁh and 2@%&%&&'%%1%.%e
exper i nergetpraxeddarrdry( pref-itestsisindw doglramtsernsidmvaxy emd @4 35

110[ err] C, at 10[err].C step, ., Sanples_werge treated.to a second sl ow -76-
cool - Pat Aite Bty e KGR bt FRORERES ¢ 1 nSbr EpRp LS B RFasERRSany
cont r act iiglftdifud ivddiridRH1G iRheirdtads apldiab-sa degep wdwe nor mal
force slight) bove zero. The auto-tensi on was set_ as:

gr an( pr e-%gfé%#y%fﬂ)teo PIHER S dfgnsdnasyF mnimesrl%mﬂ%éﬂe (he2

kg/ nf err]gangie lwdB tcompliare 1Saiaisalddl f T it dtarague was sdrddenl y

gener at ed. uto-strain was applied to _prevent transducer, fro
over | oadi Y @chg? AW, ARR St et ell({fJ B15H MAXIFI R LANSE st rai n

was set  aserdiid) Y Iexg+ernnapimed sSlicidd tidnge andredys@lilmowed 10

torque, 10,g-cm mninmymn all owed torque and 50% straj n adj ustnmenf.. The
entire e@%ﬁfmn%s Tg}cﬁ]cﬁ%tl&? iSFPL TR A d:gj’é‘rd%ﬁdr dﬁ’rr@ntéri"c?% nimze
sanpl e degitatydrorenviadmebt o e nialiizd fdaomiliecorRidggaritdtan.es for
hommgeneousL O el S SO AT T USRS 1 L0V

Tenp, [ er rjdhd@heousBy branchedB2th}dene @olymers arill al35.gh pfBessure 94

136 15 ELDPE extr&gion coating resin.

Table 14
Example | Resin Solidification
' Temp, °C
133 B 83
134 C 91
135 G 94
136 E 76
137 H 95
138 A 70
139 F 71
140 I 77
141~ S 106

*Denotes LDPE resin.

These Examples show that homogeneously branched

20 ethylene polymers have relative low solidification
temperatures and, as such, a better ability to penetrate
carpet yvarns or fiber bundle compared to ordinary low density
polyethylenes. Olefin polymers suitable for use in the
present ‘invention are thought to have solidification

25 temperatures less than 100°C, preferably less than or equal
to 90°C, more preferably less than or equal to 85°C, and most
preferably less than or equal to 80°C. In certain
embodiments of the present invention, the solidification '
temperature of the olefin extrusion coating resin, wherein

30 homogeneously branched ethylene polymers are preferred, is in
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137 H 95 138 A 70 139 F 71 140

77 141* S 106 *Denotes LDPE resin. These Exanpl es &&Rflthat
honbgeneouWPP8EBdched 20 et hyl ene pol ymers have rel ative |8 $98/03886
solidification tenperatures and, as such, a better ability to penetrate
carpet yarns or fiber bundle conpared to ordinary |ow density

pol yet hyl.gne ef | 0 rs.suktahl ol-N r Rt < nvention.
are t hougtﬁ}% %@r‘gaevgfggﬁfh%/glgggﬁ g% gg g?éﬁ%e#é?u?ésbggsf%r%%g# fﬁgﬁerr] C,
pr ef er ablapduws J & han aboueq@ar Ct en80frere] Ereferebpyefarablapougs IOt hen or

equal'tc>%§§€?wdgac and nost preferably I ess than or equal to 80[err]C In
certain enbodi ments of the present invention, the solidification

t enperat ure of the Iol ehbthext ewaloationti agwessvacuwme sgonri@g and

honogene A h n ; re.p 1S o 3 t he
onoaSor kLAY SURRL YRl EnhRsE TERD eB EoPPELEREte ks RETEES op,
about 90[tdver e xfiedmance pifefhdhabliyef begkabgumatertielshoft t8% grels€ntl n
anot her %¥R%y§%k§£iea wet vacuum scouring and 5 washi ng techni que was

i nvestigate rmne its effect on the performance of adhesive backing
materi al s of the plbésertvalpatabnoneonshetedabdativonddddeirengd wet t wo

di £ erentybjumactymiagqReacedungs. (The ! LLs! (RLNAGUUTIAG Brggedure 10
(denoted‘%ﬁc ﬂ%’%ﬁQEﬁE ta%?e'bel§Mb consistedv%? g*éa ig% t eBEackside of
grei 48 goiensiesl dac(itlein the prbierbebawki ngnsassedalofsicdeaad ngppbeed to
the fiben,dacs & d8) M3iRY §oEAMURRGHEL YEL Vacuum ganpat- ChoaRehqequi pped
wth a dispenslng/?iﬁ#ﬁfgnkgoﬁlnsengac e??feCérpet g%eaniﬁg_%ysteﬁ|15
suppl i ed MAEeRliad Isisler @sPepRased, thnthe Fabrangpeoki sideN usfinil ed to
di spense e A1CHRE! 3hUliGn! BRrYBLCE1835nkb0C 6LiERRLAT, AT ON. When the
first wet vacuum ng procedure was used, the greige good sanples were
subj ect edlitsppenging/£ill tank, Rinsenvac™ Carpet Cleaning System
15 supplied by Blue Lustre Products, Inc., Indianapolis, IN.,
filled to dispense ambient temperature tap water as the
cleaning solution. When the first wet vacuuming procedure
was used, the greige good samples were subjected to two
separate wet vacuum cleanings and were completely air dried
20 after each cleaning. The second wet vacuuming procedure
(denoted Vac #2 in the table below) consisted of cleaning the
backside of greige good samples using the Rinsenvac™ Carpet
Cleaning System filled to dispense a hot (90°C) aqueous

solution of dilute Rinsenvac™ Professional Carpet Cleaner as
25 the cleaning solution mixture. The concentration of the
cleaning solution for the second wet vacuuming procedure was
10 parts tap water to 1 part Rinsenvac™ detergent. When the
second wet vacuuming procedure was used, the greige gdod
samples were subjected to one wet vacuum cleaning followed by
30 complete air drying, a rinse using ambient temperature water
and then a final complete air drying step. For each washing
procedure, 0.5 gallons (1.9 liters) of cleaning solution was
dispensed per 5 yd? (4.2 m?) of greige goods.
In this evaluation, unwashed (control samples) and

35 washed tufted greige good samples were extrusion coated using
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separate wet vacuum cl eanings and were conpletely air dried 20 after each
cleaning. Jhe second wet vacuum ng procedure (denoted Vac #2_in the table
bel ow) consY'XBE8FH i eani ng the backsi de of grei ge good sanp?g'g’[@?ﬁ’?@s? he
Ri nsenvac[err] Carpet Ceaning Systemfilled to dispense a hot (90[err]C

aqueous solution of dilute R nsenvac[err] Professional Carpet C eaner as 25

the cl eaniangonellaliedn dileX idénEigutleieanCanthahyANaokihfeecligani ng sol ution
for the second wet vacuum ng procedure was 10 parts_tap water to 1 part
R nsenvacefrFrdetongémd diRdn liRe corXERYSHRR ¢aBuBkFRgPBr BERAure was used,

the grei gaugeodasymel@spine shRilaaked pPeCAeavBEsvVARHUARSEEsRsRT fol | owed
by 30 conplete air drying, a rinse using anbient tenperature water and

then a fi fdF"Sonpl ete air drying step. For each washing procedure, 0.5
2

gal lors (1.9 litersynef esdreanling e8h¥ihgNe¥aspAbabeBRy: BEEH oY I éﬁb_
nmMerr]) of grel ge goods. ILn this eval uafi on, _unwashed (contro?.sarrp es) and
35 washed®XGFUEETgPdRGE GdaUHSeRnpPEStRRBEoRXLLNS| BAtRoAL 801 (3 ech 78- a

monol ayer (gi.e @meHgﬁh%EanprihﬁQ?UEQt§u§599k§tgiS_§9?¥tLV§i9ﬁda§dbgual lip
coextrusi 92 can gl sQ be used. Auxiliary egw prment included: pre-heaters and
heat soak-§feh8Chs (6.4 cm) diamerereseFanfaryceiErhgesqibheat24ohsi sted of

a two- exLVDderFBEaQ&eGanﬁaﬁﬁ§@gégbﬁiY?EPEigSr&%tQ§?§§QQ£2w£§Ch (§i9 cm
a . and a <Z- C

diang@§r Erinaré extruder wit [2 inch (6.4 _

di aneter SBESAGSFyaExFAGAEPLRI ERtES24: 3 THrrmFsiothdie ixamptachedmndt he
| ar ge ext dedRlLewasol@ooper ated at2uaniabke.s58tRs) Aidbgem &k@tadéeir{%.
attached ?gg gecggfd,to 69 cmwith a 20 m | éO.Sl nm die gap and a I nch
(15.2 cm) ‘APrFdFRl §457/9FRY ARB:r ofRepRiBsEPLl WREeSERTRIWaD $RF F1D.30 MPa)
and the chbhl (0obkl MPanpenat uhe VAS1Yarbel. tdhSe 84 €h8E GOy eI L4 swat ches of
Vol unt eer TM car pet 15 supplied by Shaw I ndustries. Volunteer [err]carpet
consi sts of pol ypr opYPefESEEBefOdt Woke 0s¥3ERhe 920 cYobuntger ™™ chrmped i s
char ag§ er kg apt,u , iLe, singl L teh t. Bat.h,_control
unwashed anggtggﬁegygrgtellsgelégggtgsé%%fesvﬁg‘?rgté #p sﬁ%gp% gr?gglﬁrtgf f’fpaper
during exPPL¥PBEAPEbAREN§ibErs at 26 oz/yd® (920 cm’/m?)and is

characterized as a tufted, loop pile, single stitch carpet.
Both control unwashed and washed greige good samples were
slip sheeted onto Kraft paper during extrusion coating to
20 apply the adhesive backing material. Both unwashed control
samples and washed samples were first preheated in a
convection oven prior to applying the extrusion coated
adhesive backing material.
A substantially linear ethylene polymer, designated
25 XU-59100.00 as supplied by The Dow Chemical Company, was used
as the adhesive backing material in this evaluation. XU-
59100.00 is characterized as having a 30 ¢g/10 min. melt index
and a 0.900 g/cc polymer density. The pre-heat measured
temperature was set at 160°F (71°C), extrusion coating melt
30 temperature was set at 500°F (260°C), the chill roll
‘temperature was set at 80°F (27°C) and the extrusion coating
line speed was set at 85 ft/min (26 m/min).
After the extrusion coated samples were allowed to
age for at least 24 hours at ambient room temperature, tuft

35 bind, abrasion resistance and delamination performance were
~79-
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20 apply the adhesive backing material. Both unwashed control sanples and
washed sanples were first preheated in a convection oven pr yi ng
t he extrdggaﬁegﬁéted adhesi ve backing material. A substantlg. y %Ed%ﬁ?

et hyl ene pol yner, designated 25 XU 59100.00 as supplied by The Dow

Cheni cal Conpany, was used as the adhesive backing material in this

eval uat i 591 0 C |

i ndex anggas§y$8o ?Qfg 8 §%e€g%ens§ wggTﬁgéd é#é%é%%idtgg&%gggture
was set §r1366réﬁr]FAbraﬁeon]ﬁy$leuam03|nﬂsubeﬁ|W@F¢m¢bt&¢hedem$em@tmre was
set at 5 ] 6 I o] e r r t at
80[err]FQ?%§?%rEfé§ gkgéékg}%x%ggggg% %o%t#%%ﬁ P%§1§%2é§l§£§t§€1 %i 85
ft/mn (Peupfni(A) 91Akger rohberxtoasedrwibt tie shogh esidRref astavdairdo age
for a |9@§Er34wgguf>§s§5dai@' Elthed OBYRL CERET FLUL O3 deiT bt SRoablgd,  abT as! on
resi stance and del am nation or mance were - /9- measured. Tuft bind

t esting ﬁa§P§§néa@Pé€Saccﬁhﬁlﬁ32¥00méﬂh#[ﬁhﬁﬁﬁﬁ@?ca¥mﬁ%SW%m et st ance
results wef akpe n 0 o r r 2_iqh (51
i A HB R P e e o o) e

st andar dS5al¢el(d odmétbaésé%quof‘ﬁ?—‘rbs ove¥asien f%\%%l%"rwt%)fw%%aabﬁo car pet

sanpl es. qIBﬁtiElédOGsiH @@éaﬂfgefaiéﬁﬁ PeSt LTI P ad Sk £ &y set  of
carpet standards_and ra on a l - 10 scale (10 denoting zero fuzz).

Abr a onhpEELEPEHEY- maénag%%ﬁﬁ%%nt%fl%kﬁLE##EFQPNPW#%EHW4§KH?h%%t6wm¢Ch is

descri beghdOabRgE ebRLELSVEtah e USNSK M , cd Fpdhes MBI Id v e PGS0 el oW 6 or
t he abras n resistance of the carpet sa ?e was rated poor, tuft binds

ver e not “HEhsBFBES TRESTBPF BRI 2D e 'IfoSe sERriRYing Fakle &5l ts of this

eval uati sammdbizes the results of this evaluatiléb) e 15 Exanple Vet
Resin Coating Tuft Bind Vel cro Fi ber Lock Vacuumng W. - oz/yd
| bs. Rat i ng Fuzz No. (cnferr] /nmferr] (kg) Number. 142
Nond.5 50 ND Tthdie 15 385 (177) 143 None
7.2 . ND 4.3 220
Example Wet Resin Coat:.ng Tuft Bind Velcro Fiber Lock
Vacuuming { Wt. - oz/yd 1bs. Rating Fuzz No.
(cm /m ) (kg) Numberx.
142 None 5.0 ND 0.5 385
(177)
143 None 7.2 ND 4.3 220
{255)
144 None 11.3 7.4 7.5 18
{400) {3.4)
145 None 10.4 8.5 7.4 81
{3689) (3.9)
146 Vac #1 5.5 7.4 8 60
{195) (3.4)
117 Vac #1 8.0 7.4 8 61
(283) (3.4)
148 Vac #1 10.6 7.7 ] 25
(375) (3.5)
149 Vac #1 11.0 6.7 8 40
(389) (3.0)
150 Vac #2 7.1 8.3 g 76
{251) (3.8)
151 Vac #2 7.9 8.8 8 52
(279) {4.0)
152 Vac #2 10.2 8.4 8 42
(361) {3.8)
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(255) 144 None 11. 3 7.4 7.5 78 (400)
(3.4) 145 None 10. 4 8.5 7.4 886
(3.9) 146 WO98GET441 5.5 7.4 8

(3.4) 147 Vac #1 8.0 7.4 8 61 (283)
(3.4) 148 Vac #1 10. 6 7.7 25 (375)

38U B kil an ninfu s ho afh s eoffi

(3.8)_15Edhesikﬂzbﬁtk1ng maﬁbrlal co&kimg weights 8 the use of2a(2F9)
(4.0) 15 m¥‘?1l¥ (361)
(3.8) -8(2)‘@':uu resu‘f?s | atﬁrl?LrS S ow? a?plll?a%h%?v% en{‘lgadheswe

backi ng nedheasine doatking \mmmltd:n:n usegmifacmtlyaummmg pavpess step
pri of L 0 Sde ARl CALLON O d e, ANGSINE DaGH) 10, ML B AUnARyShepl (L cant ¥

|nprove ar pe per f'ornance re o un ed sa |nprovenent
i s so dr ssmtdxandtaic str,l'bastt asubsattalrytxaahllmeneauidnecSl av@hbsu;*ke n!gaq:rhiegl al coating

ah 7= b ,
oot ot anditrH A5 SotAg TRIHE R BT Sl L Pl B PREnG T LT
extrusi orexoatleeht o wital hixid ik wtwomfreaistamear bonate as a hi gh heat
content filler and h CS \%ﬁgfcggg%#4£¥%| fgéd(ﬁﬁr ggac%££§93g1de)

when enpl oyed as an |np 0Si Oh age C|um
azodit@ar bésmear ehet pws eondrge &t exh deal ewahuats ubk;e amffatt yOf i tnehcuirﬁ et hyl ene

polymer aceql i&tantlaj%%ﬂ e € néhP 1P %R% % Qﬁé e'y

bel ow. The su near ne po yer
i ndex andkPWimBRIgR (jJe.rgq,tyazod:Lcarbonamlde) when employed as an

implosion agent. The calcium carbonate and the
azodicarbonamide were dry-blended with a substantially linear

15 ethylene polymer according the weight percentage shown in the
table immediately below. The substantially linear ethylene
polymer had 30 g/10 min. Melt index and a 0.885 g/cc density
and was supplied by The Dow Chemical Company under the

" designation XU-59400.00. The azodicarbonamide implosion

20 agent was Epicell #301 which was supplied as a 30 weight
percent concentrate in low density polyethylene by EPI
Chemical Company. The calcium carbonate which had a specific
heat capacity of about 0.548 cal-cc/°C (2.3 Joules—cn@/°C) was
supplied as a 75 percent weight concentrate in low

25 polyethylene by Heritage Bag Company.

' Volunteer™ greige goods supplied by Shaw Industries
was used in this evaluation. The greige goods were
polypropylene fibers, 26 oz/yd> (920 cm®/m?), tufted, loop
pile, single stitch carpet swatches which were cut and slip

30 sheeted onto Kraft paper for each sample such that each
example adhesive backing material was extrusion coated onto
the back side of the carpet (i.e., oﬁto the primary backing
material of the carpet swatches). For each sample, prior to
extrusion coating on the adhesive backing material, the

35 greige goods were first preheated in a convection oven.
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and was supplied by The Dow Chem cal Conpany under the designation
XU-59400. 00. The azodi carbonam de inplosion 20 agent was Epicell|l #301
whi ch was WOPHPE3EH as a 30 wei ght percent concentrate in |0ngﬁ“§38{09886
pol yet hyl ene by EPI Chem cal Conpany. The cal ci um carbonate which had a -
specific heat capacity of about 0.548 cal-cc/[err]C (2.3

Joul es-cnferr]/[err] Q. was_s L ed as 7 £ .t cancentrate in
| ow 25 pol yet hyl enéllb%/hﬁ%r?Y%g‘gé%h%nto%%%n%?p%%hﬁ eégérg[%qﬂ cg'reei ge goods

suppl i edcbyf Bhavathdusvas esonabaysedand 3k sl taey vesdquigmenthd mlaidgel goods
wer e pol Jo fLber 6 y ] ( C m ] f.ted, |oop
pile, si%%lg gﬁ’%%?%gﬁ %‘ggp%?aév\%?%%e%%%bh %é%%l%‘?g%ﬂr% sth{ép %ﬁirg‘ls Set ed
ont o Kr a¢oapimerefoipmenh sampietedcdf tdatweaekt wxdemn| Bl agkhdbliamsdmacki ng
mat erg al [ o] “on e, k,side. of f. t :(i.e., onto
t he Sri n%éé\%é%g‘)é%%% jr?rg?%r‘?}éf o% %ﬁle}%alrxg%? g%?c%@s)él%e?&gg&nénaaﬂ e,
prior toexktwderowitbasi 3@: bnkllheand res: v/ davkemg( et emlaldianesedS grei ge
goods V‘%@céﬁﬁﬁ%p%ﬁ@?&&&x? wieR SOOVELY, AR, oV £Lgex;e8r1,‘ in gfid nis

eval uation, the e&xfrusion coafing die configuration was nonol ayer and

auxi | i argvatudpient ontyutee bargdeatredendvdeapsmatied\adnsiariable

Specific th t Lusi C i equl | st t oy ext ruder
B ack O ness 5 Rorgt FlietS0e ARG (s RULAIERY coTRNS S tadh M P
pridklry @ackle@drtoi 68 em3@ith 4 RCrmil 00132 mmic i grre @ndlisafetiach
secondar X$r r . W 24-1 L/ V. [ | lL.on, ly the
| ar ge exﬁﬁ' er&qwgsa%%}é?%%%dé%%' vaﬁ%bl_ﬁla\grg ]é]é&,é%&c%\‘g%?stécﬁ e%tw%s%

att achedP3d {he2 eMPalidend abile 1chiteckded temBoratnne e vAximd. (Chel )

die ga . A, 6z » | T. [P o sSur s set
at 30 pelET 1SS T R Rl s bR s IE WS AT RIS SHES, Se
goFds preetmtiémmpelﬁtm:@d@&tSoﬁﬁé vadFs ]%J%Eutr]ﬂfsgﬁ‘l[(esf]r’]@) ,agﬁd]fet;}ea(trusi gn
mel t, .tenperature was_sef.a Of e (288[err n, e i ne spee

vvastl?S fT¥N S22 nr Ay n§$ éﬁ%%l%h{ﬁ ’?é?’rn)t'enﬁ']é?%t%}@]v\éé’éet at 100Ferr] F
(38[ err ] amporathee SeaP| Sot hat TOIRFAI(3BACNOLLEPLRST SampDENEhaNd was set at

70[err]F for sanples containing the inplosion agent.
contained no implosion agent and was set at 70°F for samples

containing the implosion agent.
After the extrusion coated samples were aged for at

20 least 24 hours, they were tested for tuft bind, abrasion
resistance, Velcro rating, fuzz rating, flékibility and
delamination resistance. Tuft bind testing was conducted
-using ASTM D-1335-67. Abrasion resistance and Velcro testing
were based on qualitative tests wherein a 2 inch (51 mm)

25 diameter, 2 pound (0.91 kg) roller coated with the loop side
of standard Velcro was passed 10 times over the face side of
each extrusion coated samples to abrade the sample. The fuzz
on the abraded carpet was then compared to a set of standards
and rated on a 1 - 10 scale (10 denoting zero fuzz).

30 To provide quantitative abrasion results, a Fiber
Lock Test was used. 1In this test, the abrasion resistance
value is taken as the "Fiber Lock Fuzz Number.” The test
involves cutting away abraded fibers with a pair of Fiskars
6" spring-loaded ‘scissors and comparing sample weights before

35 and after abraded fibers are removed. Specifically, the
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After the extrusion coated sanples were aged for at 20 |east 24 hours,

t hey mere ted for tuft bind, abrasion resistance, Velcro rﬁgf SMEHﬁ?
rating, and del ami nation resistance. Tuft bind te I'ng was
conducted u5|ng.ASTM D 1335-67. Abrasion resistance and Velcro testing were
based on qualitative tests wherein a 2 inch (51 my 25 dianmeter, 2 pound
(0.91 ko) E‘&?)leer?.oEQatEﬁ z‘MtEQtt 9@. geeﬁoﬂnea 8l §taoatatﬂ Vgl §henyss é@aﬁsed 10
times over the face si each extrusion coa es to abrade the
sanpl e. TH&)f GXPSen dthfécéléP&déSd 18aipehefad 26Renmt oRpaER&Ret BigesEdopf
Standardse@:’%q'urs.abﬁdcQBt@dlsamﬂ:@e§caE§aﬁf:QneeEHE' 38mpeES 6ueB) £hal they

To provide quantitative abrasrion results, a ber Test was used. "In
this test remadnaflasi enriagi souhde valbénps dakbheaeoménwtzber seeeveesuzz
Numbers ™ The theshalRYakY 6 redtibA0181eYnalr aded LbRSEAntl bBedaPahl at

Fi skars 6" spring-loaded scissors and conparing sanple weights before 35
and af t er aliougded 46° banglaresingotie. VeEEmQ|t¢kk¢¢yde¢M§5%@ aboveifmr Lock
Fuzz test S <P rformed by V|d|n ches 20 ss. direct x 10
i nches (2§£ gvaggg%ﬁgndlggcpgoﬁ ex%?ﬁgegn coa%gﬁgggngﬁg Em aﬁglhé?the
sanpl es sw@mpﬂhatuthey atetaichet| &b dupragsdpuhbb certmﬁgeddbubNetnohhnng

t he sanpl e Chl d rection 15 a S and at
.about a 4 ytqgﬁg|§ ang the chr%oPoIP |scu segga%oggolﬁg %ls
evaluh@iompewsmn@safbrlnehessnm@lemchesngmgand bécomfisgnphe sampée
attached e p LEi y Ana u t
Feder at | off SLORER) TP5 SAch: dambhe £osPY Tonepatnans Far ElarEl hErE0

wei ghi ng @ﬁdamseordamgfuﬂéysaapb81wg|ghﬁsabmadedcﬁlbanphelnq 8. padg using a
calibrate al c Iy n f [ a pair
Fi skars 6§1§§%?% ?|0%§9§n50?é§§§§ mﬁﬁ?gggéo? ﬁhg gg???%ggaggﬁEng ng

fi ber | ooparte®di ghifdeandorpeordvrgahhnat mdt eet:oxglserrphestwandetsam ng
the di&f ersgRes olsh g %o a egqVv the a as
the Fiber TCabe iz e R CRLER) faroorRar B BetoPSck azs Anabars rel ate
i nver sel y #edovalced Nhebebsadedafibsr ﬂﬁeté&thbgﬁeﬁovglEﬁéznﬂﬁﬁéﬁg are

desirabl e @3,Fdi §Rkkvenat FIBERVEdcRDEASLORUMBSLSt 3RE8te inversely to
Velcro Numbers; that is, whereas higher Velcro numbers are
desirable as indicative of improved abrasion resistance,
20 lower Fuzz numbers indicate improved abrasion resistance.
Table l6provides the weight percentage of additive and the

carpet performance results.
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20 | ower Fuzz nunbers indicate inproved abrasion resistance. Table
16provi des the wei ght percentage of additive and the car pet rmance
results. -W988383Mapl e 16 Exanple Inplosion Filler  Resin &"fgg 1%/ 0op86

Tuf t Vel cro Fi ber Agent Anount Coati ng W . Bi nd Rati ng -
Lock % active % W. - oz/ yd2 | bs. No. Fuzz No. oz/yd2
(cmerr]/nferr]) (kg) (crr[err]/n[era!],i 1?% 0 9.3
NA 7.1 157 (329) ZXIable 16 (3 2) 154 0.5 0
10.0 ) Exwnple Imp.‘{oﬁn Flller Resiw 1 km Tuft VellcPo ‘Vm 1.0
0 .4 Amisﬂ mbude | cosesfly | we. 527(&3,2) wectog i,oc@- B) 156
(3.0) 157 o* e o " 45 | oarsiy O] ke o | o)
(262) (3.7) 158 /v | () | 9B g 6.6 7.8

7 99 (286) (2B3) (3 5):::\32:69 0 60 6.4 9.6
8.1 653 + 2L PR G 3 BB t60—T—16—= —— 9.3
NA 7.1 3 261 (329)(32 3. 2;\) 161 0.5 15

9 6 vi aqQ dh (|240) @ (4 1) 162 0.5

30 g9 0% g -°8. 7] 071 WA 108 ga‘is) "(138) °* (3|9) 163
0.5 45 8.0 6.6 334 7|5 ) 73 (283) 233)

(3.4) Al eranpl est+ion this %®valjuaty-dn gxhiNdi ted good |f | eXi bifl 1 t32 anfd
exanpl es|with g Velcro hunber of #i32iedst 6 5| @ld dxhibited good
del am na{T QBeT 651 SI.3ICE.  W1E CXaTQInES [WINACST 1] U Be7 1 I[Pl 081 O agest—was used
all had ¢losed jcells and a col |ljapsfd) aghesi ve |bagkjynd materifal matr|x i.e.,

t he 157 ) ) 771 7 .1 3 761
(262) (3.7)

158 0 15 §1 TT6 778 7 )

' (286) (233) (3.5) '

1595 0 %0 5.4 5.6 8.1 3 125
(226) (340) (3.7

160 o 0 5.3 R 71 3 361
(329) (3.2)

Te1 5.5 15 576 17 50 7 50

(340) (60) (4.1) '

62 35 36 5.5 3.9 g7 7 108
(315) (138) (3.9)

163 5.5 15 8.0 3 75 8 73
(283) (233) (3.4)

All examples in this evaluation exhibited good
flexibility and examples with a Velcro number of at least 6
5 all exhibited good delamination resistance. The examples
wherein the implosion agent was used all had closed cells and
a collapsed adhesive backing material matrix i.e., the
thickness of the adhesive backing material layer was about
same with and without the implosion agent. Table 16 shows
10 that the use an implosion agent and a high heat content
filler either separately or in combination significantly
improves both the tuft bind and abrasion resistance of
extrusion coated carpet compared to an equivalent coating
weight of resin without these additives. Also, Table 16
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t hi ckness of the adhesive backing material |ayer was about sane wth and

W t hout thg | Qsion agent. Table 16 shows 10 that the usep on
agent and §K% feat content filler either separately or in cgﬁ%éﬁg §&
significantly inproves both the tuft bind and abrasi on resistance of

. extrusion coated carpet conpared to an equival ent coating weight of resin

wi thout thesgraddhliyesnqftses TaPAe dife-84e é*mﬁﬂE§¥”§d§bEE;e§RQEEOQG)

surprisingly indicates that the use of these additives allow inproved
perfornanE%Pé?V?édB%éﬁoéﬂﬁ%%¢v%tb@%@¢ﬁ§dn%@@??hVecBﬁFk%éggﬁﬁ§erFﬁlanother
eval uati ofpaMwalDgiRgdsfied control 5 adhesive backing material sanple and
two adhesi ve backing material s |l es nodi fied by the addition of maleic
anhydri de grafted ef%y¢%ﬁﬁh%%I® u%b*%“ex%?u%?%ﬁdéga?édceﬁFéoiufted grei ge

good85USIagh@sﬁv@0$@afinglﬁa@&@i&gusa&¢9@ aaataaagadﬁegieglsaekgng
coextrusion and d 1 p” coextrusion can also b used Auxi | T ary

eqU|pnentm¢ﬁ%Fhﬂbdsa@P%ﬁ$m%ﬁQ#§#%ﬁmP“e%hes@%ﬂlB%BHSOfTﬁélé*Fré§hﬁﬁré€8ting

eqUIpnentgfgﬁééété%ggﬁeﬁbtﬁwnyﬁgir*@%% Siéfﬁs£$awéeateaeaﬁ&astgatéane with
a 3-1/2 inch dianeter primary extruder with a 30:1 L/D and a 2- 15

1/ 2 inch %Beﬂg%n7°@¢§n%§b¢9s%d@ﬁ@%}QY%Rt@hﬁe@oﬂﬁ%ﬁuﬁaQAOErLPEﬁhPBBhtﬁese

exanpl es, sQﬂ&Yet3§e|é&Qﬁt@%&i&ﬁeén&ﬁéuQPeiﬁﬁegoé&t¥§§iéﬂ|éahaE§§o Pe/6 Cm
slot die mas attached and deckled to 69 cmwith a ((0.51 nm die gap

and &% iwepd( 15Rvxikiany reariRmeRp. iTRkuded: rpre- b?éEEEPeaﬁﬁshééF 20 at
30 psi, téeakhbléngol! tenperature was set at 75-80[err]F (24- 27[err] QO
and the extrusion line speed was at 75 ft/mn (23 mmn). Prior to
application of the %@%e%*%%P%k&%n?@P%ﬁ%@r?%Plp?ﬁ%tgF@P@ésﬁﬁedgmerEW°‘

pre- heateaxtﬁuabeuglgéﬁ éiéﬁéﬁ&ré&éatﬂugls@nyﬁﬁéIQﬂtﬁvgn3am¢2tmﬁgsxtrUSIon
mel t tenpgéaéure was 595-610 err]F 5513 321 err%C Thz unmodi fi ed
control i 78) b PR FreR B TatY W@ EBUSRBSTARE | &l §:ti hélr 2BEh§I e

pol ymsr hay2ngndR 619 &hn.dishdteéndexcondayOeRBbugéecwiensat g4as suppl i ed
by The L/D. For these examples, only the large extruder was
operated at variable rates. A 76 cm slot die was attached
and deckled to 69 cm with a 20 mil ((0.51 mm) die gap and a 6
inch (15.2 cm) air/draw gap. The nip roll pressure was set
20 at 30 psi, the chill roll temperature was set at 75-80°F (24~
27°C) and the extrusion line speed was at 75 ft/min (23
m/min). Prior to application of the adhesive backing
material, the greige goods were pre-heated to about 210°F
(99°C)in a convection oven and the extrusion melt temperature
25 was 595-610°F (313-321°C). |
The unmodified control adhesive backing material
. was a substantially linear ethylene polymer having 30 g/10
min. melt index and a 0.885 g/cc density as supplied by The
Dow Chemical Company under the designation XU-59400.00. To
30 prepare two modified adhesive backing materials, XU-59400.00
was dry-blended with 10 weight percent of two different
maleic anhydride/ethylene polymer grafts, each containing 1.0
weight percent maleic anhydride, to provide a final
concentration of 0.1 weight percent maleic anhydride for the

35 two blends. The grafts themselves were prepared following
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Dow Chem cal Conpany under the designation XU 59400.00. To 30 prepare t wo
nodi fi ed adhesi ve backing materials, XU 59400.00 was dry- bl e? ,qj | %0
wei ght per}:vé?ﬁ 38374 wo different maleic anhydri de/ et hyl ene pol yner gra¥
each containing 1.0 weight percent maleic anhydride, to provide a final
concentration of 0.1 weight percent maleic anhydride for the 35 two

bl ends. d;T aa@ééss ddimelaes ner.§  Praraned NhiebkeWsDg628890. phrecedures
descri be Pat ent Nunber 4, 762,890, One graft deg%ggat ed MMAH 1 in

Tabl e. 17, g’EﬂﬁF ﬁ%ﬂl‘ﬁl%ﬁ% MAdirdi dyp Jabyer Ryl edELdd zefean cBRPFERE
pol ymer. Jbpyothele s afd tl{&%&tﬁb@:@k%ﬁ# polyhakl.e The btherzgdadr,

subst anti al I y li'near 5 ethyl ene mer as the host et hyl ene_pol yner. The
grei ge go%%t%l%"ee%\%&*t‘f?e§-rbfr%@atl on UEGHHZesr BeFUbESARtEA LAY ShARAT

| ndusts’ i esthyDeRé £1dd G PRlstC RRvIeheObotyimer .f i bers at 26 oz/yd2
(907 cn{err]/n{err%la)ﬁrg{l s characteri zedyg's a %uft'yzgﬁ | oop pile, single

stitch carpet. 10 Thr gpedigse IReOS sv@rxpl ésfa\RGheSslolfpVS’ﬁééﬂ-@G 86 Kraft

paper durin extru5| on ati the cQn |, adhesive. backi ng

mat eri al %ﬁ%’ cﬁ% d%é%p 65510 ng % r?’a?% No™ &% 1'-Ondary
backi ng namesisaﬂ:svms ragdldﬁd fidbddre alta(ﬂGSlodG’y@IP meﬂ sam'p{rn?s aatit ee appI | cation
of the ad eS|ve 15, Ckl (r;ag erj al altt]_ough sug n 515 g

A ter tne B EET T DA SIS AEoE Rilsiad Pg g 8 theEraarielt o)

hour < 0at 'melmlqe)ogndcerﬂmrﬂlaﬂ ave rieUfstl ilpi mh,eeabdasmo Keaifst paperand

del am nat | on. &erforrran.ce wer ured Tuf?_‘ bi nd Le; de %econduct ed

wa
accordi ng ?o SPsem £ r‘??lgnt ?f‘aﬁce resulstls wer e obt ai ned
usi ng thdoaﬁeltmg) maatsstrmlocaenﬂjrtemaje:w nimeldfaledvadhdeen.menbackmgch (51 nmm

di amet er ., 2. 2ol (0491 Ka)odal| Pt 203460 i Ll Lhe L oR aide (B cgLandar d
Vel cro was passe | ITeS. OVer % (E Fac c6a carpet sanples. The
fuzz on tlhecla'bxci&iequ Xhe mzqrétea/vasfttetreappdmpartednt ofatbet aghesarpet

st anday dsy, 2o £ at I 0 nQLi.ng,.ze uzz). Abrasion
resi stance waslji%‘In‘sﬁ%éc}lt}rL an |f|eg}%°§1|cg??g t%% E‘; Ay B éTélgjtehdescrl bed above.

In general, if the Alen dihmrﬁaerruﬁ@wnbe!loawe@ Glampﬂesalmeagl éAlpwetstance of

the carpejqgearpl e d A 8 hours at ambient room temperature, tuft

bind, abrasion resistance and delamination performance were
measured. Tuft bind testing was conducted according to ASTM

20 D-1335-67. Abrasion resistance results were obtained ueing
the Velcro test procedure described above wherein a 2 inch
(51 mm) diameter, 2 pound (0.91 kg) roller coated with the
loop side of standard Velcro was passed 10 times over the
face side of coated carpet samples. The fuzz on the abraded

25 carpet was then compared to a set of carpet standards and
rated on a 1 - 10 scale (10 denoting zero fuzz). Abrasion
resistance was also quantified using the Fiber Lock Test
described above. In general, if the Velcro Number was below
6 or the abrasion resistance of the carpet sample was rated

30 poor, tuft binds were not measured. The following Table 17

summa;izes the results of this evaluation.
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30 poor,

tuft binds were not neasured.

The follow ng Table 17 sunmari zes

the resultg, o his eval uation. -86- Tabl e 17 Exanpl e sin
Tuft Bind évo%ésé#"o Fi ber Lock. Type Coat i ng | bs. %?ﬁ“ﬁ‘ésﬁe
Fuzz No. W. - oz/yd[err] Nunber. (cmjerr]/nferr]) 164 None
3.7 (131) 5.3 148 165 None .9 (173) 5.2

6 161 166 None 6. Omigig)17 5 6 4 218 167
None 8.7 (308) 7.3 6 ——*36_168 MAH- 1 3.4 (120)
5.2 . Example 19PH169 SPAH- 1] Tufg B@nc( 1f73)Velczo 7 [0 Fiber Lockb

131 170 MAH- 1 6.Tﬁpe(226)mc°f‘t§59yge 1os. Rating) opl 15422 Moo MaH- 1
8.7 (308) 9.0 7 (cm®3) 17 MA\I—L 2 3.6 (127) 5|7

5 2001873 VoY 2 %74{131])84 5.3D. O 6 O 148 128] 174
MAH- 2 ’-9—(-%;-99_—_? 1 e MAKR 2 g 6 (B04)
8.2 7t 110" The resul‘%m Tabl'é 17 lshow % hat [ he *®

i ncor por affi on 6% naleicNa#hydqldbod?HVIene paleyner| gr af4 s, erety® either a
5 hi gh demsTtgypotyetiywigme (i 73687 TUWG&HTFW"H’EQC“HW‘EW

pol ymer i $—enmployedias the hogt resin. rmt significant inprovegents)iin
conparativye tdff bind Stfehgth anll At asi on #ési stlance.® one |advatt’age pf
these inpfoveménts I[s newDrag¢li4d»amens ccan empl 0y] reduced tjher nogr astf ¢ 10
adhesi ve | rratrer et oat—werggis—Her HopoSes—ef—eostT-savggs—and
still maintaj r% gem ned [evels of ’ll gﬁﬁoerfor mance.| Exanple 176 was the|l sane
as exanpl ¢ 884bove |excd®ir t hat St hdP®was no?-&dhes|i ve backi g ex®?uded| ont o
the carpef. IT7z 1 ca&ﬁEI'TTEmrﬁﬂwﬂﬂﬁgk“hayﬁgvvu‘UUHGIe pgnetTzgor o and
wr ap. Meas hnllf OSY. é%')A rrﬁ':,or r6]'| / %

FN500, based on” dry |wei ght wé=re adaa"a tio the carpet backingd. Thef car pet
was al so festéd®accqrdi®g-2o festomeiNod ASTMIDI335 to measyre tRAe tufl
bind stremytirigs ﬁ.T CORAHES 5.6 (300) 5.2 7 110

The results in Table 17 show that the incorporation
of maleic anhydride ethylene polymer grafts, wherein either a
high density polyethylene (HDPE) or a substantially linear
ethylene polymer is employed as the host resin, permit
significant improvements in comparative tuft bind strength
and abrasion resistance. One advantage of these improvements

is now practitioners can employ reduced thermoplastic
10 adhesive backing material coat weights for purposes of cost-
savings and still maintain desired levels of high
performance.

Example 176 was the same as example 88 above except
that there was no adhesive backing extruded onto the carpet.
15 The carpet thus produced had good bundle penetration and
Measurements showed that about 12 OSY (424 cm®/m?) of
the FN500, based on dry weight, were added to the carpet

backing.

wrap.

The carpet was also tested according to test method
ASTM D1335 to measure the tuft bind strength of the carpet
1981 Annual Book of ASTM Standards, Volume 07.01).

This test measures the force required to pull one or both

20 (See,

legs of a loop in a loop pile carpet free from the backing.
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20 (See, 1991 Annual Book of ASTM Standards, Volunme 07.01) This test
measures the force required to pull one or both legs of a lo | p
pile car peW9?8@§3'f4romthe backi ng. -87- The carpet made iﬁ@gﬁg‘fégﬁm
showed an average tuft bind strength of 9.0 pounds (4.1 kg). Exanple 177
was the same as exanple 176 except for the follow ng changes: First, a

def 0amer 14@S cebetiSRLdL NiA Nl SPET &1 Abu P CaG aﬁfgplmﬁ@%lfnrdom Degussa
was added to the di sgerm on at 0.5 parts. E from Dow Chemi cal
Co. undeﬁtF%GHésPén t § P 1%65 ¥IDPE was used |n t he place of FN500.
Fourth, a surfactagg, Q@rlwewéﬂsesew@aéam &A&Jn&ﬁ Suis QRERAlFor

International was used in 10 place of the 430. Finally, the carpet was

dri ed i ntBeBEQéleving celiarges confdeett org MP%‘*QM%M‘:F ysewbiar the) for
30 migut 8§s?ér?§189d Oé‘ecf:&ﬁd tAerSJOFE A%so &&n@%@é@% Cw'ﬁserarcide@ %r] ). The

average tuft bind strength was neasured at 4.0 pounds_ (1.8

Exanpl e t#8 %§Pﬁﬁ§l@@n%ta% DRATE e 1 7ThisdeRn tHRRE tfrr@nA&%u A— 300 was

renmoved aRdmibal. cbNSERAG: Ofhd Nee 1Ak £ Aoh AW | B/ iHDEE 3Ra! }lsed BEWA
pol ymer from Quantum under the designation FE-532. The add-on for the EVA

was 10 OSte(Biacenp&r Y709 er rfqurtihe avEteirRCaRt WidRF theength for the 20

resul ti ngesaGR8E i WRSDARESEF &G Sin %r?exppémﬁsmé’e;?naﬂg)on@m @iskdd i¥as the
sanme, as exanple 178 exceg% that, instead of the EVA a po%_i/'et hyl ene from

Quart&im BhaER PhethesFYndil on MRabul4 the GRRREE TAS shd-
pol yet hylerg - uag 3195301(49&%&{ eSddd rﬂ@fﬁd%ﬂﬂ@atzh@) af@f age :mt&té)é nd 25

strength was neasured at 2.3 pounds (1. . arrple 180 was the sane as
exanpl e 17Fhexadgtorhier athe diDl?E)rwafheBFNSQﬁJYV\/a@‘B an’¢sd) (19&he

crfer ]/ AbBcabl. «dbe bls Dol S MIRaIER ofl Clocad qungs (2.4

Exanpl e was t samne exanpl e 180 except 30 |nstead of
the 1 gep&B)€0O 430, a surfactant under the designation OT-75 from Sun

Chenwal Internatlﬁﬁaﬁl V@S 15 6eh s e asltnons § Adxdnih S NEO0 MR ph0 5 2@5Y (371
err]/nLerr and the average tuft bind strength was 4.3 pounds (1.95
kg)

e Aerosil A-300 was removed and that, 'instead of the HDPE,
an ethylene vinyl acetate (EVA) polymer from Quantum under
the designation FE~532. The add-on for the EVA was 10 OSY
(354 cm®/m?) . The average tuft bind strength for the

20 resulting carpet was measured at 8.2 pounds (3.7 kg).

Example 179 was the same as example 178 except
that, instead of the EVA, a polyethylene from Quantum under
the designation MRL-0414 was used. The add-on for the
polyethylene was 3 OSY (106 cm’/m?) and the average tuft bind

25 strength was measured at 2.3 pounds (1.04 kg).

Example 180 was the same as example 177 except that
add-on for the FN500 was 5.4 OSY (191 cm’/m?). The tuft bind
strength was measured at 5.2 pounds (2.4 kg).

Example 181 was the same as example 180 except

30 that, instead of the Igepal C0-430, a surfactant under the
designation OT-75 from Sun Chemical International was used.
The add-on for the FN500 was 10.5 OSY (371 cm®/m?) and the
average tuft bind strength was 4.3 pounds (1.95 kg).
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- 88- Exanpl es 182-193 were perfornmed to denonstrate different secondary
backi ngs applied to the carpet nade in Exanple 176. In ExaanE?%%%g | ece
of car pet %88’?4:77‘Exanpl e 5 176 received a secondary backi ngP ’(9?”3 a
coextruded sheet of ethylene vinyl acetate/polyethylene from Quantum
Chem cal Co. under the designation NA202 UE635 on top of the non-pile side
of the carpet. The - udes_ e S ] 0 58 ) | The
carpet was then pl agge‘gm?%gé g?gvuf% ﬁ%@og\glggﬁ%%éosgnd%{gn%%%[ err]F
(149[ err] ¢ifferegd senandaryobaskingsaspelied thebhetear@pst made biond to the
back of tﬁgam?ggogygd carpet. The carpet was then allowed to cool to
anbi ent tenperatures. Exanples 183-185 were perforned the sane as Exanpl e
15 182 with the excépt Esamphat 183e shpitecefofuaarpet Nw2d® UEGRENRIse 35, 37
and 5@ m 0 : 4_a ] S L NE! Y- &Xarm) 86 was
perfo?%edhgg %ggfﬁgeahg gg?égéagyzﬁég§gﬁ%l%ﬁlgggé%%gd%ﬁTylng éﬁ%%lcium
car bonat eshebkedfVAEhydees 2Onpleacehatédpalpétinbenarheom Jhrntum pet was
m it o5t oAy ARaCGALh RS KEE, hEBi QHRELBh NRPDFIHEESS IR IR Y S0
cn{err]/nPean};Ebaééd-oﬁ the eeigét. ERhepbreisFtvrdedpeshiertheins 3 sane as
' I : :
par 1 cul anet oS Pare) RLekn” pRLEabBs: MalPhot TRCH P & oy e
desi difht i oAnEReREen9d8es. seraapl 230088 (A9°Fer forn80 mhsusesesasagxwopl e 186
Rubber (SBRSPatBR HAS°hokh PRLpIBEG BPEnEo\HES| BEEh Chre Sart 1t toetas
appl i ed socaapeto aTheatappewewgit thénabbldw@d €SYcd8BAtcdmsidrdm]err])
Exanpl e 1§§m$@§a9§rfgrned_by taki ng carpet from Exanple 176 and spreadi ng
an EVA powde h&%pack of the 35 carpet. In particular, the EVA powder
was from DuPont undBramB®es 183-185 were performed the same as Example

15 182 with the exception that the sheet of Quantum NA202 UE635
was 35, 37 and 50 mil (0.89, 0.94 and 1.3 mm) thick,

respectively.

Example 186 was performed by taking the carpet from
Example 176 and applying a calcium carbonate filled VAE latex
20 over the back of the carpet. The carpet was then placed in a
gravity convection oven ai 300°F (149°C) for 30 minutes to dry
the VAE. The coating weight was about 25 OSY (884 cm®/m?) ,
based on @ry weight.
Example 187 was performed the same as Example 186
25 except that the latex was an unfilled VAE latex. In
particular, this latex was purchased from Reichold Chemical
Co. under the designation Elvace 97808.
Example 188 was performed the same as Example 186
with the exception that a calcium carbonate filed Styrene
30 Butadiene Rubber (SBR)  latex was used in place of the VAE
latex. The SBR latex was applied so as to a coating weight
of about 25 OSY (884 cm®/m?).
Example 189 was performed by taking carpet from
Example 176 and spreading an EVA powder on the back of the

35 carpet. 1In particular, the EVA powder was from DuPont under

-89~
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t he designation Elvax 410 and was applied at 10 OSY (354 cnjerr]/nferr]).
Exanpl e 190 was perforned the sane as Exanple 189 with the exception that
the powderWRA8387ol yol efin wax 5 supplied by Hercul es under?® S98/03886
desi gnati on Pol ywax 2000. Exanple 191 was perfornmed by taking the carpet
from Exanpl e 176 and appl yi ng a conpounded hot nelt adhesive to the back of

h . icul ar,. th I ' i A and
Pl ccovar 8. B REBATSrCiEar £9°) ABC HAG ARELASRI fd:PoCFRe (Eafpet at 30
OSY (1, 0ei’émflerr]/nmferr]) and at a tenperature of about 300[err]F

(149[err]1C. Exanple 19 perforned the s - ' t he
exception that a u%gﬁﬁgﬁgMﬁégnﬁﬁgdpﬁégofg dngggdggggﬁagpkgPégieggk I ng

t hr ough thHéehhahenelkicepitd opathiatultae, pawiier palsyar pbhgnéefoanwpad, avail abl e
from Sha tries. under, the designation.Dur h m nated with
t he hgt %E#?ig%%akﬁ|§ef§§1ﬁ§s“ gﬁfo?%?dd?ﬁlgcSgggéngég&rﬁga?ﬁéapreferred
enbodi nent of the Zxaeple A9d- eaat pasfiectedf byh&éaR@ngptéeepbrprtetfitoan. A
sanple o rpet, -fr om Exanpl e _176 had a. sheet.qg I r._extruded
directly%gﬁggl%hé7§a8ﬁg ?ﬁ§383P§h8r98€88“R§$%tR8Lp§F§§tﬁ§ﬁ8%eV§|g?toner
provi ded ties bguedt et tGe icarpaitl.e Inapavéictierdenset hoof mehits parti cul ar

pol ymer i .gLcc. e | t,.i.nde - n propane
fired in?@%ﬁgggﬁgagg?%ﬁgéeﬁég&%tgggr%ﬁggfv?ﬁg%guégtFé?g.ﬁ?gghzggfer was set
at t bfpedacur endbeseappdbed t20@her chEpe83per BPCPSEnd 1ab6dt cB30fDrr] F

(30 err] ragt & SERREEBENES, B5 SBRE: 2P0 FelEtdlT The oxtruded sheet,
The polyner was exExaepdeall o2 wadl bef@otfhednkhihisalieeas Exangla fLppi cal
o e OB R AL P RS8R 10 bR SYatar Rt oo
(177[ err t@Ge farpelte bhaickinhgbahrelugh3theehbkFmaddt.( 194[ perkECruliar,t ke second
barrfg a@%l@%@%ﬁ%&k@'%%%ﬁl%&&k %VEQEaEE% f%gh Shaw Industries under

the designation Duratech 100, was laminated with the hot

melt. . '

Example 193 was performed in accordance with the
preferred embodiment of the aqueous pre-coat aspect of the

20 present invention. A sample of carpet from Example 176 had
a sheet of a polymer extruded directly onto the back. The
polymer used was the polyethylene elastomer provided
designated “G” in Table 1 above. The density of this
particular polymer was about 0.90 é/cc. The melt index was

25 75.

A Marsden .propane fired infrared heater was used to
preheat the substrate. The heater was set at temperatures
between about 200°F (93°C) and about 230°F (110°C). The
temperature of the carpet was measured at about 145°F (63°C)

30 at the point just prior to receiving the extruded sheet. The
polymer.was extruded at a 7 mil (0.18 mm) thickness using a
typical extrusion coating setup used for paper coating. In
particular, a typical polyethylene type extruder was used
with temperatures of 350°F (177°C) for the first barrel, 375°F

35 {191°C) for the second barrel and 400°F (204°C) for the
-90-
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remai ning barrels, the manifold and the extrusion die. The die was a sl ot

type that extruded a curtain of hot polyner onto the back of %g
The car pet B335, pl aced around a chill roll with the back m&%&%‘e

chill roll and 5 wth a tenperature of 120[err] (49[err]C). The line
speed was set to 23 feet-per mnute (7 mmn). The carpet was pressed at

the chillrémbinivg fb@rﬁéps,prtﬁ%ltﬁ&uﬂfoﬁé P58 tRe3dxdPapioAl theyghtpat done
in this specific exa a fabric, such as a t¥§l cal thégrog‘il ene
secondar YRhAMEh P f ‘Fctiff?%rﬁffﬂﬁ‘r‘bc?}‘tl’éu 307 i CUrRAEN PR PRLYTEABacC, "

can be | aghat €l L ORIObE thee cxd Fpied shiest chrpét phhsr thenoplaktelihis chill
roll. Exanples_ 194-197 were conducted to nake g:ar et til cording to the
present | #VRME oh. Ciahpflh ot thisthe Pl 2eR1IRH aEEﬁrﬂgﬁﬁ fPth 8R8 15

most  pr efef fieth Mk Dbur@kd HOLZEFEPG gL €. And filine Jsp%era wisla i gige
good wasnfr ovided in a roll. Thé greige good conprised pol ypropyl ene yarn

tufted i d fée%m%mrpw nh? ynba:erki ng Bive afarEetr vAFAREZSBSERGeR Lt KBenane

" Col back Iﬁpﬂj I P@%s yest YIRBI ut pile at a
face 20 y%}é%lp ng%ut ? "?% ‘S§ & 18?% g?r?&ﬁThl S greige
good was %%%@dgfbeﬁ@bv dore ek ritkibs %meqﬂfi@eexmp ar nat §absig, nBueh) asThe
extruder & 08y % Stant@f@ﬁ{@écsﬁ&a Vwekms %Qbk%‘ @905'57’(@3@85“ on:

-91- % b i near et hyl ene 4 pol ymer 00. 00
f r omiBow) Fmveqc-'é: %nﬁyeﬁmeaa a‘h@@donBac " cap g weammaetmd (S0 BB ot Iy

from DOW)eE@L&dé&“Q?éQ@“;E\S@t Fﬁ}.i&f to or atoPnfiSeengia MBible #9) Tackifier
(Hercatac 1148 from Hercul es
Examples 194-19 were conducted to make carpet

tile according to the present invention.
Example 194 was carried out in accordance with the
15 most pieferred method of making carpet tile. A 6 ft., (1.8 m)
wide greige good was provided in a roll. The greige good
comprised polypropylene yarn tufted into a non-woven primary
backing obtained from Akzo under the name “Colback” (a blend
of polyamide and polyester polymers) as cut pile at a face
20 yarn weight of about 45 OSY (1,592 cm®/m?). This greige good
was passed below the extruder at 17 feet per minute (5.2
m/min). The extruder contained a molten polymer mix having

the following composition:

8] -
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Bl ack Concentrate 1 100 The tenperature at the die was
about 500[eran 260[err]C). About 25 OSY (884 cn[err]/n{erré% was a&glied
inafirstWo 74 after which a sheet of a reinforcenent fabrl/USIRiS8se,; g
on top of this first |ayer of polyner. The reinforcement fabric in this
exanple was a 3.5 OSY (124 cnferr]/nferr]) sheet of Typar (a non-woven

pol ypropyl ene fabric avail able from Reemay as "3351"). After passing over a

10 chill roll, the carpet was rolled up for a subsequent pass through the
line to apply a second layer. In a second pass tghigugit.t he same |ine, a

second | ayer of the same extrudate was apEIied on top of the reinforcenent
sheet. The total S¥@§tentiadtvidingaruathylene Typ#? was 49.2 OSY (1, 740
cnferr]/nferr]). pdfilRercqbiggqobheocargpt was cut into 18 inches (45.7 cm
square tiles and tested for Tuft bind, and Aachen dinensional stability.
The results are ®¥¥Wn in the Table 18 bel ow. -92- Exanmpl e 195 was
perforned the SaMﬁl@%cEAﬁﬂgbﬁiég4G§éE€QB that a |l ogp pile nylon yarn was
used for the face yarn at 20 OSY (707 anerr]/n{err]) with a straight
stitch and the t &Paveaaylerevd¥Us80368s87(1,910 cnferr]/nferr]). 5

Exanpl e 196 was gebhobehg the same as Exanple 195 except that the Ioop pile
nylon yarn was tufted at 30 OSY (1,061 cnferr]/nferr]) with a shifted
stitch and the t5P&CIdRICBRPRAZES2FELERY (1,860 c®err]/nferr]). Exanple
197 was perfornedqckbegsanRaap1Exaopl e 196 10 except that the prinary
backi ng used was_a ngn-woven pol yester fabric sold by Freudenberg as

|
"Lutradur." The FSF&ﬁféﬂa-éﬁeﬁﬁ§¥52.éléﬁYfFQWSSO dferr]/nferr]). Table 18

Ex. # Face Fi bgerculéddg- On Tuf t - Aachen M Aachen XM OSY

bi nd* (% chang %_change cnferr]/Merr]) |bs. (kg) 194 PP

49.2 2.9 %&aC&-69B§Sgtla£eo.105 1 -
. 100

The temperature at the die was about S500°F

(260°C). About 25 OSY (884 cm®/m?) was applied in a first

5 pass, after which a sheet of a reinforcement fabric was
laid on top of this first layer of polymer. The
reinforcement fabric in this example was a 3.5 OSY (124
cm’/m?) sheet of Typar (a non-woven polypropylene fabric
available from Reemay as “3351”). After passing over a

10 chill roll, the carpet was rolled up for a subsequent
pass through the line to apply a second layer.

In a second pass through the same line, a
second layer of the same extrudate was applied on top of
the reinforcement sheet. The total add-on, not .

15 including the Typar was 49.2 0SY (1,740 cm’/m?).

After cooling, the carpet was cut into 18
inches (45.7 cm) square tiles and tested for Tuft bind,
and Aachen dimensional stability. The results are shown
in the Table 18 below.

-92~-
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(1, 740) (1.3) 195 Nyl on 54. 0 4.6 - 0. 062
0.144 (1,9 2.1) 196 Nyl on 52. 6 4.2 A
-0. 054 (1,&96%’}8’3834‘ (1.9) 197 Nyl on 52.3 4. ?CT’US”Q’“g%Gs
0.091 (1, 850) (2.1) 15 *Yarn broke on Tuft bind test Exanples 198-208

were conducted to nake carpet tile with different add-on weights for the
second pass. |n additamsle (V95 didd QFeriHodmid fdieC i JBERdEm1e VIBJ£ tests.

20 le 198 f d th as. Exanpl e 194 ab
i th 1 he TAEEBEI AT R 109 RAke U T GRS 0 T STHeh RAC AP e

fol | owi ngato2POSSYi ONO7 -&F/m?) R by avstfabghanitatély dndegie etbybEne 69

pol ymer (X5 59400. 00, fr | ci um Car bonate Filler 30
(Geor gi a %ﬁ‘?b‘?’é a5 %{a‘g@%\g@eﬁ%t@ /5y . 1 100 11 OSY (389
cn{ ERB]/ n{ ERR] ) of mhamprxtyasiaiss Wik fonp it sardasdaxdanflesl 19%i ge

good that_consjsted of a polypraopylene yarn tufted into a wqven
pol ypropy?’é‘ﬁ%p%r?%? ytlb%lcﬁ‘??% %%%Bw&oéé’a@{w@d:‘#ﬁ@r A% F%95Y in a
| oop patt €rn06l ncdvadpl RstA98- FNBFréd 3s 0L €8Y 4R ke estd) nd@d+dn *Qs Typar

fabric e ed b en, the first layer of extrudate and the second. In
Exanpl e\;\ag%ﬂgg@%? glifég\e@/&b: 5 cmjerr]/nferr]) fiberglass scrimfrom ELK

Corp. was used as tiweamelafPITarmntpd Bitaimed nthadl Isaide RsamdaeRH IO ID8, the
secori(a | ayer of 15 extrudate, which was put on in a second Jpass t hrough t he
: %BFt a n

same 1 nev*% $O?W%WﬁFkﬁ§ﬁ¥nﬁiﬁﬁ%Qﬁuui ‘was a non-wov

polyester fabric sold by Freudenberg as “Lutradur.” The
total add-on was 52.3 OSY (1,850 cm’/m?).

Table 18
Ex. # Face Fiber Add-0On Tuft Aachen M Aachen XM
0osYy bind* (% change) {% change)
{ o /m?) 1bs. (kg)
194 PP 49,2 2.9 -0.023 0.105
' (1,740) (1.3)
195 Nylon 54.0 4.6 -0.062 0.144
(1,910) (2.1)
196 Nylon 52.6 4.2 -0,054 -0.054
(1,860} (1.9)
197 " Nylon 52.3 4.7 0.063 0.081
{1,850) (2.1)

15 *Yarn broke on Tuft bind test

Examples 198-208 were conducted to make carpet tile
with different add-on weights for the second pass. 1In
addition, two different reinforcement materials were tests.

20 Example 198 was performed the same as Example 194
above with the exception that the extrudate applied in the

first pass had the following composition:
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% by wt. Substantially |inear ethylene 24 pol ymer (XU 59400. 00 from Dow)

Mal ei ¢ Anhydride Grafted 4 Pol yet hyl ene (XU'60769'074aﬁ¥38
Cal ci um CWOAHA¥RE4Fi | | er 59 (Georgia Marble #9) Tacl® bcat ac
114876 12 from Hercul es) Bl ack Concentrate 1 100 The

add-on wei ght fromthe second pass was varied as shown bel ow in Table 19.
The carpet was cut into tiles and subjected to the Aachen di nensional 5
stability test with the results noted bel ow. Wile particular preferred and
al ternative enbodi ments have been described hergilpy wt.shoul d be noted that
vari ous ot her en?odlnents ﬂ£ di fications can bg nade wi t hout departing
fromthe scope of WPREARBLZTVENtTRFRT RIF IR her &n i s the appended

cl ai ms whi ch defpaeymég sx@psgemot@@ Pedrent | ssui ng fron1the pr esent
application. -95 Table 1 9 Ex. # Reinforce- . 2[err] Pass

Total AacRe# . Aachen XM ment OSY Add-On, OSY Add-On, OSY (%

change) (%chaogl_e&u(uﬁnc[:aeﬂsc];ﬁﬂt@rriﬂler ( cn errB/OrT[ err])

(cn[err]/n{err]) 29.7 40. 7 . 059
. 061 (124) ‘ir%?))‘xggble ?551) 440) 199  Typar 3.5 30.5

41.5 . OBBlack Concent#£fe (124) (1, 0F9) (1,468) 200
Typar 3.5  39.3(1, 390) 50. 3 . 084, . 075

11 0SY (389 cm’/m?) of this extrudate was
5 applied to the back of a greige good that consisted of a
polypropyléne yarn tufted into a woven polypropylene
primary backing at about 26 0SY (920 cm®/m?) in a loop
pattern. .
In Examples 198-203, a 3.5 OSY (124 cm®/m?)

10 Typar fabric was embedded between the first léyer'of
extrudate and the second. In Examples 204-208, a 1.4
0SY (49.5 cm®*/m?) fiberglass scrim from ELK Corp. was
used as the reinforcement layer.

In all of Examples 198-208, the second layer of

15 extrudate, which was put. - on in a second pass through the

same line, had the following composition:
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(124) . (1,779) 201  Typar 3.5 44.0

55.0 -. 106 . 014 (124) (1, 556) 2
Typar 3.5 WO9838374;7 o 58.5 0 Pﬁ%&%‘*@?ﬁ?
(1, 680) (2,069) 203 Typar 3.5 56.0 67.0

. 003 . 067 (124) (1,981) (2,370) 204 f.g. 1.4
41.6 52.6 . 083 .070 ($Qy wt. (1,471)
(1,860) 205 f.g. 1.4 47.3 58.§ . 086

. 014 (50) Substaptially limemsgtlpplene . g4 1.4 52.3
63. 3 : 1 xu-98606 580 £ (1, 850) (2,239) 207
f.g. 1.4 *otymer ( é@.l rom o 044 1014 (50)
(1,914) (2D30B) 208 f.g. 1.4 58.4 69. 4

. 025 039080 anhyaridd Offdceq . (245p) 96 - Clalms: 1
A carpet conprising a king material having a face and a back

side, a pIural|tyPQ¢Y¢tmm¢%n%If&%h6QW@% @he primary backing material and
extending fromthe. facg,@f the primary backing material and exposed at the
back side of the prlnary acking material, an adhesive backing material and
an opti onal secoH@%#?l®®CQ¢¥EPm®E%rf%ﬂl%njacent t 058he adhesi ve backi ng
material, wherei the primary backing material, the
adhesi ve backi ng g%%%??ifiﬁér?ﬁe optional secondary backing material is
conprised of at |teetifienec(Hererrenblddif branchéd ethylene  pol yner
characterized agromN@¥idgiesp  Short chain  branching distribution

i ndex (SCBDI) of eater than or equal to 50 percent. 2. The carpet of
Claim1 wherein t eHeencenpert® ng material is cdhprised of the at | east
one honogeneously branched et hyl ene polymer. 3. ddwe carpet of Claiml
wherei n the honogenously branched ethyl ene pol ymer conprises ethyl ene and
at least one err]-Cerr]

The add-on weight from the second pass was
varied as shown below in Table 19. The carpet was cut
into tiles and subjected to the Aachen dimensional

5 stability test with the results noted below.

While particular preferred and alternative
embodiments have been described herein, it should be
noted that various other embodiments and modifications
can be made without departing from the scope of the

10 inventions described herein. It is the appended claims
which define the scope of the patent issuing from the
present applicatioh.

-0 -

SUBSTITUTE SHEET (RULE 26)



a-olefin. 4. The carpet of G aim 3 wherein the honbgeneously branched
et hyl ene polyner is a copolyner of ethylene and one (Jerr]- rrga%err
ol efin. 5.WO9%MBE7¢arpet of Claim4 wherein the one (Jerr]- 9 gfaéfl n
is selected fromthe group consisting of propylene, 1-butene,
1-isobutyl ene, 1-pentene, 1-hexene, 4-nethyl-1|-pentene, 1- heptene and
1-octene. - 97 - 6. The carpet _of Caim5 wherein the one

Cerr]- C[err][err] olefinis 1- octEaklez19 A nethod of maki ng a

carpet, EHCF CREMFrc& O PTISTpags 1T &ammxmlg_ a face
and a back si de, mentpbsy all hig~-oaf ds rgezwi—ai,t aslhad st endrlge) PrisneHayigbp¢ki ng
mat eri al{ and dxt aadf/ f onkhﬁ@ffa e akmY/R® prji mary backi ng material and
exposed [atl98he tia@«rs‘il elof eag pri narwﬁ‘aq g meddrialf, arp&@dhesi ve

backi ng jmat erija ose back the primajy materiaf and an
opti onal{ secordar 3i€4§ck| {}H:ogg | a goﬁt tjlo the adhg¢si ve backing

mat eri al[;1gse r%msyn JT TSEE T alagjgf EATTUSHAT cPatT g arr] adhesive
backi ng | nat erji al ap optional} secondary jbacking mat eri al on{o the
back surif ace df thé24|dri mar y(1h&2Xi ng ndletddl , \wherein the extrusi pn coated

adhesi ve—k -n%-m-%;-ga- i aJ-—sg%S?nda.c-y—ba?#-ng- -m-t-equ-aJ._ s
conprisgd of gt FBast " né3 o 6 y qusly anched et hyl eri[\‘e p'o7§’mer

charactgri zed jas hgy)yng @ short chdgi n (gyamghing distribyition i ndel( (SCBDI )
of greatjer thdn or equal jto 50 perdent. 8. The nethodlof G aim¥ wherein
an adhedi V@1bgqcKivReF Rabefi al 44-9 ext|rusi®nOcoated vhf® the betdd sife of the
pri mary |backi ng maﬁr)ial 9 ssér)he ca( p ) of] the at
| east dne hornpgeneously i) Ifancheo ysl eng ir t her

char act grizoed a§§E§Vﬁﬁ§"TﬁTﬁﬂﬁfTrTTTﬁiﬁﬁﬁ?ﬂ' 0 , DSC,
mel ti ng |peak Het ween - 30| and 150[erfr]C. 10. The <carpet of daim 9
wherein| the |at ‘1%dst |on€-RBNoggnedds?sP branched ethyl ene pol yfer is a
subst antfi8gsY T Typar 373 56.0 67,0 —603 06T
(124) “(1,981) (2,370)
204 f.g. 1.4 41.6 52.6 .083 070
(50) (1,471) (1,860)
205 f.g. 1.4 47.3 '58.3 .086 .014
(50) (1,673) (2,062)
206 £.g. 1.4 52.3 63.3 .003 .086
(50) (1,850) (2,239)
207 £.9. 1.4 54.1 . 65.1 .044 .014
(50) (1,914) {2,303)
208 f.g. 1.4 58.4 69.4 .025 .019
(50) (2,066) (2,455)
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| i near ethyl ene polymer characteri zeﬁsmethmszda@Re acfd8 - REPLACEMENT SHEET
REPLACEMENT SHEET (a) a nelt flowrat rr] [err] 5.63 (b

nmol ecul ar WOW3Hi stribution, Merr] lm EIJ et ermi ned ’(’ﬁ”&@?s’o ss6"
per neati on chromat ography and defi ne

(Merr]/Merr])[err](l[err]/I[err]) - 4.63, and (c) a gas extrusion

r heol ogyziucth thatltheé:rltlcal shear rate at onset of surface nelt
fracture illy linear ethylene polynmer is at |east 50
percent greatdr. than datmetr icompali silteara rmtmaazty tHsmckrmgptmaﬁe:siHI ace nelt
fracture . for. ar, e pol 1.h t hyl.en | ymer
has a hortrz‘oger?go&slr}x% 2’ S sé%er’t ap ‘ﬁ‘dﬁrﬁh ti?b?‘*anc %ﬁ o%/tstt"’f %b%)é)l on
and no | aryg tdiealprnlmaa:rycmmlr@ndxasm;ﬁsln dre bt dintg affqmltmafacﬁé hyl ene
pol y he |i.near eth I.ene ner, are. sinmult aneous| th Ien.e
hormggl y%re}ds St BEE ol §lgo q%}lae]n@rb%ae’éﬁ TR 41 o e%f 355 13@%r 1
[err]-ol eff rtlmn@rtima&yt v cka ey kfatiediand dv adﬂéMm rk}a@k‘mhg\hﬁtﬁeﬂél’le
respectlve r|t|c shear_rates of . th .subst ntial i near yl.ene

pol ymer &g e oIp ﬁ'é’é’la et yIP&TE *30l ng & %ﬁ’tﬁ‘ aa 2GRt s%?retk?ﬁelt
t enper at La'céxmvreg ba cjds ge xdartieriial ,r hdarpdiar . aﬂ.illeas'l'theone:alfﬁ)etthe of Caim-1

wherein Qne eneousl anched et hyl en olymer is a
hom)genec?u q"alg‘ttgncoh%a?ﬁbeﬁgar t?:gh‘leh% é‘ﬁ‘barpyol )f ng yia teﬁ% f e'flﬁ of dam
7 wheér eladhetshere zbiacldm@tnat@mdlomgeumLQmonﬂ asm:tmnﬂarptﬂraﬁlenﬁg

ol ymer ur;t her aragt er zed .a V|n renti.al

gca%nl ng c %c}‘rllan]’et rs %°5§ tlfn T é“zﬁ?‘Soet?/rv%aé(;nho'gcbg do'%o‘]tﬁ :t?Lre rtfhelds The
met hod (ﬁthymemqnpolzrmemmr@cudmzemt ad destingpre éfmungeﬂmxsl y branched
et hyl ene aliuiing B3Rt Adex RspfERARERNL SRR or equal

to 50 percent.

15
2. The carpet of Claim 1 wherein the adhesive backing
material is comprised of the at least one homogeneously

branched ethylene polymer.

20 3. The carpet of Claim 1 wherein the homogeneously

branched ethylene polymer is an interpolymer of ethylene with
at least one C3-C20 a-olefin.

4. The carpet of Claim 3 wherein the homogeneously

25 Dbranched ethylene polymer is a copolymer of ethylene and one
C3-C20 a-olefin.

5. The carpet of Claim 4 wherein the one C3-C20 -
olefin is selected from the group consisting of propylene, 1-
30 butene, l-isobutylene, l-pentene, l-hexene, 4-methyl-1-

pentene, l-heptene and l-octene.

-97- l

THIS SHEET HAS BEEN
SUBSTITUTE SHEET (RULE 26) _ REPLACED

R A0 0 |




M err]/ M eWQ 98/38374let er mi ned by g hr omat ographyP(aHHSQ?éBB?iﬁed
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fracture for a'Ilnear xS&fene po ymer, erein the linear ethylene

pol ymer h&fe £ % branched short chain br anchi ng

di stribution and no Iong chai n branching, and wherein the substantially

| i near et hyl ene polyner and the |linear ethyl ene polyner are si mul t aneousl y
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C[err] Cerr] [err]-olefin and have the sane [[err Merr]/Merr
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et hyl ene pDLYAR] @ISl tHpd it H1HBY ane tid Wlinaa e BRAGHE hale AN Sane
melt tenperature usjng a gas extrusion rheorret er. 14, The nethod _ of

" Oaim 7 2RhePEreRdinE fxpm thediacRE At RRMATR P it & @A ene
pol ymer isnd dweiegsdeststie Banehadd ideanetgnineisy pelokitlg matkdal,

an adhesive backing material disposed on the back side of the

| i near ethyl ene pol ymer charact 1 d (a) anmlt flowratio,
ITerr]/1[err][err] 5.63, (b) a no Him |str|but|on

10 primary backing material and an optional secondary backing
material adjacent to the adhesive backing material, the
method comprising the step of extrusion coating an adhesive
backing material or an optional secondary backing material
onto the back surface of the primary backing material,

15 wherein the extruded coated adhesive backing material or
optional secondary backing material is comprised of at least

- one homogeneously branched ethylene polymer characterized as
having a short chain branching distribution index (SCBDI) of

greater than or equal to 50 percent.

20
8. The method of Claim 7 wherein an adhesive backing
material is extrusion coated onto the back side of the
primary backing material.
25 S. The carpet of Claim 1 wherein (i) the fibers, .

primary backing, adhesive backing and optional secondary
backing all comprise a.polyolefin polymer, (ii) the olefin
- monomer chemistry of the adhesive backing differs from that
of the fibers and the primary backing, and (iii) the carpet
30 includes a label or literature at the time of sale which
represents that the carpet is recyclable without segregation

of carpet components.

10. The carpet of Claim 1 or the method of Claim 7

35 wherein the at least one homogeneously branched ethylene
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polymer is further characterized as having a single

PCT/US98/03886

differential scanning calorimetry, DSC, meiting peak between
-30 and 150°C.

11. The carpet or method of Claim 10 wherein the at
least one homogeneously branched ethylene polymer is a
substantially linear ethylene polymer characterized as
having:

(a) a melt flow ratio, Ii0/I2 = 5.63,

(b} a molecular weight distribution, M,/M,, as
determined by gel permeation chromatography and
defined by the equation:

(Mw/Mn) < (IIO/IZ) - 4-637 and

(c) a gas extrusion rheology such that the critical
shear rate at onset of surface melt fracture for
the substantially linear ethylene polymer is at
least 50 percent greater than the critical shear
rate at the onset of surface melt fracture for a
linear ethylene polymer, wherein the linear
ethylene polymer has a homogeneously branched
short chain branching distribution and no long
chain branching, and wherein the substantially
linear ethylene polymer and the linear ethylene
polymer are simultaneously ethylene homopolymers
or interpolymers of ethylene and at least one C3-
C2p a-olefin and have the same I, and My/Mp and

wherein the respective critical shear rates of
the substantially linear ethylene polymer and the
linear ethylene polymer are measured at the same
melt temperature using a gas extrusion rheometer.
12. The carpet of Claim 1 or the method of Claim 7
wherein the at least one homogeneously branched ethylene

polymer is homogeneously branched linear ethylene polymer.

13. A method of making a carpet, the carpet comprising a
collapsed, non-expanded adhesive backing material, a primary
backing material having a face and a back side and yarn
characterized as having free space attached to the primary

backing material and extending from the face of the primary

-backing material and exposed at the back side of the primary

backing material, the adhesive backing material comprising at

-0~

”“IIIJ HIIILI |||"|| ||||s| I |||| SUBSTITUTE SHEET (RULE 26) REPLACED

THIS SHEET HAS BEEN




10

15

20

25

WO 98/38374 : PCT/US98/03886

least one ethylene polymer and is in intimate contact with the
primary backing material and has substantially penetrated and
substantially consolidated the yarn, the method comprising the
step of adding an effective amount of at least one implosion
agent to the adhesive backing material and thereafter activating
the implosion agent during an extrusion coating step such that
molten or semi-molten polymer is forced into the free space of

yarn exposed on the back side of the primary backing material.

14. A method of making carpet comprising the steps of :
providing a primary backing material;
tufting a yarn into the primary backing material to
produce a carpet pile on the face side of the primary
backing material and loops of the yarn on the back side
of the primary backing material;
extruding a sheet of a thermoplastic material to
the back side of the primary backing;
prior to the extruding step, treating at least the back side
of the primary backing and loops of the yarn on the back side
of the primary backing to remove undesirable chemicals from
the surface and thereby enhance the adhesion of the extruded
sheet, wherein the treatment is consists of the application
of steam, chemical solvent or heat to flash, scour or wash

away or remove undesirable chemicals thereon the yarn or
primary backing.
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